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NNEHAPHAA CECCUA

OPTAHN3M /1 CPEOA B KOCMNYECKOM TMOJETE

A.N. TPUTOPLEB, A.H. MOTANOB, locydapcmeeHHbIl Hay4YHbIU ueHmp PO -
UHcmumym meduko-buonoaudeckux npobnem PAH. grigoriev@imbp.ru

Yenosek HaxoAuTCst B MOCTOSSHHOM B3anMOZAENCTBUN C OKpyXatoLen ero cpegon. Oc-
HOBHble pakTopbl BHELUHEN cpefbl Ha 3emrne, COBMECTMMbIE C HOPMaribHON XU3He-
AeATENbHOCTBIO OPraHM3ama, U UX napameTpbl U3yYeHbl JOCTaTOYHO MONHO. B kocmu-
Yeckux nonetax K HUM gobasnseTcs psf akcTpemanbHbIX dakTopoB. OgHUM U3 HUX
ABNSETCA HEBECOMOCTb, K KOTOPOMN MPY MCMOMb30BaHWN COOTBETCTBYIOLLMX METOAOB
N cpeacTB NPOMUNaKkTUKA OpraHn3mM MOXeT AOCTaTOYHO YCMeLHO afanTupoBaTbhbCs.
OpHako Takue dakTopbl KOCMUYECKOM Cpefbl Kak BakyyM, HU3KUe TemnepaTypbl, KOC-
Muyeckas pagvaums TpebytoT co3gaHns cneumnanbHbIX CpeacTs 3awmTel. Kpome Toro,
Ansa npebbiBaHNA B KOCMUYECKMX Kopabnsx, Ha opbuTanbHbIX KOCMUYECKMX CTaHLW-
AX 1 nNpu paboTte B ckahaHApax HeOBXoAUMMO co3faHne NOCTOSAHHO BO30OHOBMISAEMON
KOHTPONMPYEeMOW UCKYCCTBEHHOWN cpefpbl. OTO obecnevnmBaeT HOPMarbHy MO XMMU-
YeCcKoMy coCTaBy M (hrm3nyeckum napameTpam rasoByto cpegy, 6nm3skyto N0 OCHOBHbIM
napameTpam k aTMocdepe Ha 3emrne. B 3aMKHYTOM MPOCTPaHCTBE KOCMUYECKUX an-
napaTtoB YNeHbl 3aKMnaxa noasepraTcs B3aMMoobMeHy MUKpodnopsl, kKotopas cTa-
HOBMTCS YacCTblo BUOLIEHO3a «YEnoBEK-MUKPOOPraHn3mbly». B ganbHenwem no mepe
BKIIOYEHUS B CUCTEMBbI XM3HeobecneyeHnss GUonornyecknx KOMNOHEHTOB (pacTeHui
1 XXMBOTHbIX) cpefa B KOCMUYECKMX annapaTtax YCIOoXHUTCS, Y4TO NoTpebyeT ee MOHU-
TOpUWHra u perynuposaHusa. OTCyTCTBME B MEXMIaHETHbIX Nepenetax ecCTeCTBEHHON
Ha 3emrie CyTOYHOW PUTMUKK CTaBUT 3agady Mo U3y4eHuo BMopMTMONOrMyYecknx 3a-
KOHOMEpPHOCTEW M NOUCKY ONTUMarnbHON BPEMEHHOW OpraHM3aLmmn XnsHn n paboTsl B
kocmoce.

Mo Mepe OCBOEHUA AaribHero KocCMoca opraHu3m 4YernoBeka BCTPETUTCA C pAaoM HO-
BbIX ONA Hero CbaKTOpOB — W3MEHEHHON rpaamaumeﬁ, BIIMAHWEM TUMOMAarHMUTHOro
nong, nbifieBbiMn 6yp$|MVI (Ha Mapce), BO3MOXHbIM HEraTMBHbIM BO34ENCTBUEM TOK-
CUYECKMX KOMMOHEHTOB MbIJNIN N TPYHTa Ni1aHeT.

BaxHO OTMETUTb, YTO haKTOpbl KOCMUYECKUX MOMNETOB, AENCTBYHOT Ha OpraHn3M He
KaXkabl B OTAENbHOCTU, @ COBMECTHO. [1pn 3TOM 0COGEHHOE 3Ha4YeHne nMeeT KOMOu-
HUPOBaHHOE BO3AENCTBME rMMNOrpaBmMTaLmMM M KOCMUYECKOW paguauum.

Ocob6oe 3HayeHue B ANUTENbHLIX OpOUTanbHbIX U, 0COGEHHO, B MEXMNIaHETHbIX None-
Tax MMEEeT KOCMMYecKas paamaums C LUMPOKUM CMEKTPOM KOPMYCKYNSPHbIX U BOSHO-
BbIX U3Ny4yeHuii. B aToi CBA3M kocMMYeckasi MeguumMHa OoSKHA pellaTb HempocTblie
npo6nembl 3aLMTbl KOCMOHABTOB OT COJTHEYHbIX BCMbILLIEK, ranakTU4ecKnx KocMmyec-
KMX NyYen, nccnenosath BRMsiHUE ManbIxX 403 paguaumm.

B nocnegHve gecsatunetusa 6uonorn u Meguky nposiBrsitoT O0MbLLON UHTEPEC K BIU-
SIHUIO COJTHEYHOWM aKTUBHOCTWU Ha 300poBbe YenoBeka. NpeacTaBnsercs, YTO NPouc-
xoaswme Ha ConHLe BCMbILKK, BbI3blBAOLLME BO3MYLLEHNE MAarHUTHOMO Nnonst 3emnu,
MOryT OKa3blBaTb BO34ENCTBME HA MCMXOCOMATUYECKOE COCTOSIHUE 3KMNaXKen KOCMU-
YECKMX aKcnegmuun n TpebytoT AeTanbHOro n3yyeHus.

Takvum 06pa3oM, YenoBek B KOCMUYECKOM NPOCTPaAHCTBE BCTPEYaeTCs C MHOXXECTBOM
BO3OEWCTBYIOLLMX Ha Hero dpakTopos. Mpu 3ToM KoCcMuYeckas Buonorus 1 MeguumHa
[OOIMKHbI YYUTbIBATb MX 3HAYMMOCTb, AMHAMUKY U3MEHEHWIA, OLleHMBaTb PUCK ANS 3[4,0-
poBbs, pa3pabaTtbiBaTh CpeAcTBa 3alnTbl U NPOPUNAKTUKN.

ORGANISM AND THE ENVIRONMENT IN SPACE
FLIGHT

A.l. GRIGORIEV, A.N. POTAPOV, Institute of biomedical problems RAS, Moscow,
Russia. grigoriev@imbp.ru

Man is in constant interaction with its environment. The main factors of the environ-
ment on the Earth that are compatible with the normal functioning of the organism and
its parameters are studied well enough. In space flight a number of extreme factors are
added to them. One of them is weightlessness, to which, if an appropriate methods and
means of preventing are used, the body can adapt quite well. However, factors such
as the vacuum of space environment, low temperatures, cosmic radiation, requires
special means of protection. In addition, in order to exist in the spacecraft or in orbital
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space stations and to work in special space suits, it is necessary to create a continu-
ously renewable controlled artificial environment. This is providing the normal chemical
composition and physical parameters of the gaseous medium, which is close to the
main parameters of the atmosphere on the Earth. In a confined space of spacecraft
crew members are exposed to the exchange of micro flora, which becomes part of the
biocdnose of “human - micro flora organisms.” In the future, due to the inclusion in the
life-support systems of biological components (plants and animals), the environment
in the spacecraft become more complicated and requires monitoring and regulation.

The absence in interplanetary flights natural for the Earth daily rhythms set the task to
study the biorhythmological patterns and finding optimal temporal organization of life
and work in space.

As the exploration of deep space will develop, human body can meet with a number
of new factors for him - a modified gravity, the influence of hypomagnetic fields, dust
storms (on Mars), the possible negative effects of toxic dust and soil components of
the planets.

It is important to note that the aforementioned factors of space flight, does not acting
on the human body separately from each other. The especially important is the com-
bined effect of hypogravity and cosmic radiation.

In long-term orbital flights and, especially, in the interplanetary flights, cosmic radiation
is particular important and it has a wide range of corpuscular and wave components. In
this context, space medicine must solve complicated problems protecting astronauts
fr]9m solar flares, galactic cosmic rays and to investigate the influence of small doses
of radiation.

In recent decades, biologists and physicians have shown great interest in the influence
of solar activity on human health. It seems that the flares taking place on the Sun,
causing the perturbation of the magnetic field of the Earth, may have an impact on
the psychosomatic condition of crews on space missions, and require detailed study.

Therefore, a man in space is encountering with many factors affecting him. A space bi-
ology and medicine must take into account their importance, the dynamics of changes,
to evaluate the health risk and to develop means of protection and prevention.
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BIIMAHNE HA 30OPOBbLE HACEJIEHUA
N3MEHEHWW NMOrogbl N KIMMMATA

I.C. ronunublH, lucmumym ¢busuku ammocgpepsl um. A.M. Obyxosa PAH, Mockaa,
Poccus. gsg@ifaran.ru

WHcTuTyT Gonee 10 neT BegéTt nccneaoBaHus nNo 3Ton Teme COBMEeCTHO ¢ HayyHo-uc-
crnegoBaTenbCKUM MHCTUTYTOM KypopTtonorun Munsgpasa B MsaTturopcke, Kapgnonoru-
YeCKUM LieHTpom M. MsicHnkoBa B Mockse 1 LieHTpanbHowm KnnHudeckomn 6onsHuLen
Y[ PAH. BygyT npencraBneHbl cocTaB u3mepeHui, segyuxca B UOA PAH 1 nx kop-
penauun ¢ COOTBETCTBYOLLMMU NOKa3aTensiMu 340pOBbs U CMEPTHOCTU HaceneHus:.

THE INFLUENCE OF WEATHER AND CLIMATE ON
POPULATION HEALTH

G.S. GOLITSYN, A.M. Obukhov Institute of Atmospheric Physics, RAS, Moscow,
Russia. gsg@ifaran.ru

The Institute carries out investigations during more than a decade together with the
Pyatigorsk Institute of Curortilogy, Cardiocenter in Moscow and the Central Hospital
at RAS. The list of measured meteorological factors (pressure, temperature, aerosol,
sunshine, etc) will be presented to gether with the parameters of health and mortality
of population.
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CEKUWNA [1]. KOCMUNYECKAA NMOIrOAA U EE_POIJlb
B ®OPMVPOBAHW CBOWVCTB JTOKANIbHOW
OKPY>AIOLLEE/ CPE[bI

COJNMHEYHBLIE UCTOYHUKMN KOCMUYECKOW
norogbl

B.A. KY3HELUOB, /lHcmumym 3emHO20 MagHemu3ma, UOHoCGhepb! U
pacnpocmpaHeHusi paduoegoriH, uMm. H.B. lNywkosa Poccutickoli akademuu Hayk,
2. Tpouuk, Mock. 06n.. kvd@izmiran.ru

[aetcsa 0630p OCHOBHbIX SIBMEHUIN COMHEYHOW aKTUBHOCTU, KOTOPbI€ OTBETCTBEHHbI 3a
BO3MYLLEHNSI OKOJI03€MHOI0 KOCMMYECKOro MPOCTpaHCTBA M DOPMUPOBAHME KOCMMU-
yeckow norofpl. Takme cnopaguyeckune BMeHNsa CONHEYHOM akTUBHOCTM KakK BCMbILLIKM
1 BbIGPOCHI MacChbl, BLICOKOCKOPOCTHbLIE NMOTOKM COMMHEYHOrO BETPA U YAapHbIE BOSHbI
BO34ENCTBYIOT Ha OKONO3EMHOE KOCMUYECKOE NPOCTPaHCTBO, Bbl3blBasi reOMarHUTHbIE
Oypy 1 conyTcTByOLME 3PdEKTBI, UBMEHEHNST B COCTOSIHUN MOHOCHEPBI U BEPXHNUX
cnoes atMocdepsbl, a Takke N3MEHeHUs1 B cpefe obutaHns yenoseka.

MpuBoasTcs onucaHns Havbonee XxapakTepHbIX (PakTOPOB KOCMUYECKOW MOrofbl,
00yCnOBNEHHbIX COMHEYHOW aKTMBHOCTbBIO, ¥ UX BO3OENCTBUIA Ha pa3nuyHble cdepsbl
YenoBeYeCcKon OeaTeNbHOCTU.

B acnekTe nporHo3a KOCMW4eCKOW MOrofbl M ee BO3AENCTBMA Ha 3emnio AenaeTcs
aKLEHT Ha HepeLLeHHbIe Mpobnembl, CBA3aHHbIE C N3yYEeHNEM MexaHn3ma CONTHEYHOro
LMKNa, Kak OCHOBHOMo mMogynstopa obLiero ypoBHS BO3MYLLEHHOCTM OKOMO3eMHOro
KOCMMYECKOro NpoCTpaHCTBa U Kak OCHOBbI Anst pa3paboTkn MeTodoB npenckasaHus
amnnuTyabl U AAMTENbHOCTU NPEACTOSALLMX LMKIIOB, a Takke npobnembl MporHo3a Ha-
nbonee MOLLHbIX MPOSIBNEHNI CONHEYHON aKTMBHOCTM - BCMbILLEK U BbIBpocoB, obna-
Jarowmx HanbonbLuen reo3dPeKTUBHOCTbHO.

SOLAR SOURCES OF SPACE WEATHER

V.D. KUZNETSOV, Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio
Wave Propagation, Russian Academy of Sciences, Troitsk, Moscow Region.
kvd@izmiran.ru

The basic phenomena of solar activity responsible for the space weather conditions
and disturbances in near-Earth space are discussed. The sporadic phenomena of so-
lar activity such as flares, CMEs, high-speed solar wind streams, and shock waves
affect near-Earth space, where they cause geomagnetic storms and related effects,
variations in the ionosphere, upper atmosphere, and human environment.

The most typical factors of space weather controlled by the solar activity and their ef-
fect on various aspects of the human life are described.

In the context of the forecast of space weather and its effects on the Earth, the atten-
tion is mainly focused on the unsolved problems related to the mechanism of the solar
cycle as a principal modulator of the general disturbance level in near-Earth space and
the basis for predicting the amplitude and duration of the forthcoming solar cycles, as
well as on the forecast of solar flares and CMEs, which are the most powerful geoef-
fective phenomena of solar activity.
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LINKIbl CONMHEYHOW AKTUBHOCTW: COCTOAHME
MPOBIEMbI, OCHOBHbIE MEXAHWU3MBbI,
MPOIrHO3

B.H. OBPUOKO, lHcmumym 3emHo20 MazHemu3ma, UOHOCQEephb!
u pacripocmpaHeHusi paduogosniH PAH um. H.B. lNywkoea (MSMUPAH).
obridko@izmiran.ru

CHoBa n cHoBa, ConHue ctasut I'Ip06ﬂeMbI nepen actpoHomMamu. OpHom 13 Takux
np06neM ABNAETCA aHoOMasnbHOe MNOoBeAeHME COMMHEYHOW aKTUMBHOCTU B TeveHue
nocnegHero 23-ero uyukna. [axe cendvac HesiCHO, npekpaTunnucb nn 3Tt aHomManmu
C Hayarom HOBOroO 24-0ro uuknia unm no-npexHemy MOXHO OXuAaaTb Ha4vana nepu-
Ofa HU3KOW CONHEYHOW aKTUBHOCTW. O6cy>|<,qaeMb|e aHomMarnmn nposABUIINCbL B pas-
JINYHBIX NapamMmeTpax, Taknx Kak COOCTBEHHO YMCIIO COMHEYHbIX MATEH, KONMYECTBO
N UHTEHCUBHOCTb Bbl6pOCOB KOpOHaﬂbHOVI Macchbl, He0ObIYHOE pacnpepneneHne apko-
CTWN B KOPOHE, nNapamMeTpoB COJNTHEYHOro BeTpa, nodsneHne oonbLunx HU3KOLLMPOTHbIX
KOPOHalbHbIX AbIp U T.M. Mbl npegnonaraem, 060y,D.I/1Tb cnepywouine I'IpOGJ'IeMbIZ

» KakoBbl OCOBGEHHOCTU COMHEYHON AKTMBHOCTW, KOTOpblE MO3BOMSAOT TOBOPUTH
06 aHomanbHOM UuMKne? BO3MOXHO 1MW, YTO Mbl HAXOAMMCS Ha MOPOre CUNbHO-
r0O CHMXXEHUSI CONHEYHON akTMBHOCTU? Habnioganucb Ny aHanornyHble 3nu3onbl
B UCTOPWM COMHEYHON aKTUBHOCTM? KaKoBbl CXOAHbIE YEPTbl U Pasnuyunsa MEXAy LyK-
namu aktueHoctn ConHua v 3se3n?

* MoryT nn coBpeMeHHble Teopun 06 bACHUTL PE3KNE 3MEHEHUS B BbICOTE LMkna (4o
OQHOro Nopsiaka BENUYUHbI) ANsi OAHON U TOM Xe 3Be3abl? MoxHO v npegckasaTb
BbICOTY M OCOBEHHOCTU LIMKIOB HAa OCHOBE TEOPUM AUHAMO?

* CyLLeCTBYIOT N1 OOMNOMNHUTENbHbIE apryMeHTbl, yKkasbiBaloLye Ha BNMsHUE nraHeT
Ha CONMHEYHYI0 aKTUBHOCTb?

YUT0 MOXHO oxupgatb B byaywiem? ECTb MM BO3MOXHOCTb YNyYLUWTb NPOrHO3 COSHEY-
HOW aKTUBHOCTU?

CYCLES OF SOLARACTIVITY: THE STATE OF THE
ART OF THE PROBLEM, BASIC MECHANISMS AND
FORECAST

V.N. OBRIDKO, Pushkov Institute of Terrestrial Magnetism, lonosphere, and Radio
Wave Propagation, Russian Academy of Sciences. obridko@izmiran.ru

Now and again, the Sun sets new problems before the astronomers. One of such prob-
lems is the abnormal behavior of solar activity during the past, 23 cycle. Even now,
it is not clear whether the anomalies have ceased with the beginning of the new cycle
24 or we are still facing a long period of low solar activity. The anomalies in question
have manifested themselves in various parameters, such as the sunspots per se, the
number and intensity of coronal mass ejections, extraordinary brightness distributions
in the corona, solar wind parameters, the persistent big low latitude coronal holes, etc.
We suppose to discuss following problems:
» What are the characteristics of solar activity that display abnormal behavior? Is it
possible that we are on the threshold of a strong decrease of solar activity? Were

analogous episodes in the history of solar activity? What are the similar features and
differences between the activity cycles in the Sun and stars?

* Are the present-day theories able to account for strong variations in the height of
the cycles (up to an order of magnitude) on one and the same star? Is it possible to
predict the heights and peculiarities of the cycles on the basis of the dynamo theory?

« Are there additional arguments for the influence of planets on solar activity?

» What is to be expected in future? Is there an opportunity to improve the forecast of
solar activity?
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BAbl U TOHHOCTb TEOMATHNTHbLIX
MPOMHO30B

A.A. NETPYKOBWM, VlHcmumym kocmudeckux uccrnedosaHuti PAH,
Mockea,Poccus. apetruko@iki.rssi.ru

MporHo3bl reoMarHUTHOWM aKTUBHOCTM SIBNSIOTCH OAHUM M3 Hanbonee pacnpocTpaHeH-
HbIX BWOOB MPeaynpexaeHnini 0 COCTOSIHUM renuoreodunanyeckon obctaHoBkn. OHM
LUMPOKO NyBrmMKyTCS B Mpecce, a Takke Cry>aTt OCHOBOW A11A NpOrHo3a Apyrux napa-
MeTpOoB MarHuTocdepsbl 1 noHocdepbl 3emnun. B o63ope npeacTasneHa knaccudmka-
LSt BOSMOXHbIX reOMarHMTHbIX NPOrHO30B MO TUMY UCTOYHMKA MHOpMaLuun, 3abna-
roBPEMEHHOCTUN NpOorHo3a, obnactn ero npvmMeHeHus. MNprBeaeHbl OLEHKN TOYHOCTM
pa3nuyHbIX NPorHo3oB. OBCyxaalTCa TakkKe BO3MOXHbIE NEPCrnekTUBbl yCOBEPLUEHC-
TBOBaHWUSI NOAOGHbIX NPOrHO30B B ByayLleM.

TYPES AND RELIABILITY OF GEOMAGNETIC
FORECASTS

A.A. PETRUKOVICH, Space Research Institute , Moscow,Russia.
apetruko@iki.rssi.ru

Geomagnetic forecasts are the most common form of geliophysical forecasts. They
are widely published in press as well as used as a basis to predict other character-
istics of magnetosphere and ionosphere. We describe classification of geomagnetic
forecasts depending on a source of information, lead time and area of usage. We also
discuss reliability of forecasts as well as possible future developments.
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COJIHEYHbIE TEOC3®PPEKTUBHbBIE ABJIEHNA
N X BOSOENCTBUE HA OKOJIO3EMHOE
NMPOCTPAHCTBO

B.H. UWUKOB, MlHcmumym 3emMHO20 MagHemu3ma, UOHOCephbl U pacripocmpaHeHust
paduo eonH um. H.B. lNMywkoea PAH, Tpouuk, Mockea. ishkov@izmiran.ru

ConHeyHble nccnenoBaHust MocneaHero AeCATUNETUS He OCTaBUIM COMHEHNS, YTO reoadp-
PeKTVBHLIMU sIBNEHNAMU Ha CorHUe, AVMHAaMUYECKU BIUSIOLLIMMUW HA COCTOSIHME OKOSO-
3eMHOro kocmm4yeckoro npoctpaHctBa (OKI), sBNsOTCA UCKMUMTENBHO Gonblune
BCMbILLIEYHbIE CODOLITUA N KOpOHarnbHble Ablpbl. K Knaccy BCMbIWEYHbIX SBNEHWUIA Mbl
OTHOCWM COJTHEYHbIE BCMbILLKMA CO BCEM CMEKTPOM AMHAMUYECKUX NMPOSIBNEHUN OBU-
KEHUs1 BELLEeCTBa M M3MNy4YeHusi BO BCEX AMana3oHax 3MeKTPOMarHUTHOrO CnekTpa
1 BbIBPOCHI CONTHEYHbLIX BOTOKOH CO BCEMMW COMYTCTBYHOLUMUN UM SBIEHUSIMU.

B03MOXXHOCTb NpOrHo3a reo3ddEKTUBHbBIX COMHEYHbIX SIBEHNA N NX BO3LENCTBUIN HA
OKON03eMHOE KOCMUYECKOE NPOCTPaHCTBO OCHOBaHA Ha UCCNeaoBaHNsIX CBA3EN OCy-
LLIECTBMNEHUST BCMbILIEYHbIX COOLITUI C BCMMbIBAOLNMM HOBbIMU MarHUTHbIMU NOTO-
KaMu B COMnHeYHon atmocdepe, MPU3NYECKNX XapakTeprncTmK 3TNX NOTOKOB N XapakTe-
pPOM UX B3aMMOAENCTBMS C yXKe CYLLECTBYOLMMM MarHUTHbIMW NOMSIMWU, BPDEMEHHBIM
pacnpegeneHmem G0MbLUMX COMHEYHbIX BCMbIWEK B Mpedenax akTMBHbIX obracTew,
BPEMEHHbIM 1 NPOCTPaHCTBEHHLIM pacnpenerneHmemM BbiOPOCOB CONMHEYHbIX BOMOKOH,
3aKOHaMu 3apOoXXAEHUS, 3BONIOLUUN U pacnpeaerneHnss KOpoHanbHbIX Ablp. AreHTamu
Bbi3biBaoWwmMy BoamyLeHuss OKI sBnstoTcs: — BbIOGpOCHI KOPOHANbLHOIO BellecTBa
SBMNSOLUNECS CNEACTBMEM aKTMBHbIX MPOLECCOB BO BCMbILLIKaX U BbIGpOCax BOMOKOH;
— BbICOKOCKOPOCTHbIE MOTOKM COMHEYHOW Na3mbl, CNeayoLime 3a yaapHou BOSTHON OT
OONbLUNX CONMHEYHBIX BCMbILLEYHbIX COObITUI UMK UCTEKaLWMX 13 obrnacTen ¢ OTKpbI-
TOW KoHdurypaumen marHuTHoro nons (KO).

MonHyto uenouky Bo3myweHurn B OKIl oT otgenbHoro 60MbLWOro BCMbILLEYHO-
ro cobbITUS MOXHO NpeAcTaBuMTb B BUAE TPEX OTAEMbHbIX 3TaNOB BO3LENCTBUSA:
—a/1IeKmpoMacHuUmHbIt_ydap Hapywaem paduo cesi3b B WOHOCHepe u3-3a poc-
Ta noToka usnyyeHust B auanasoHax YO n msarkoro peHtreHa.; R1 — R5; — conHey-
Hbl€ POMOHHbLIE cobbimus NOBLILIAKT YPOBEHb PaAMALMOHHOM OMACHOCTM, Korga
NPONCXOAUT BTOPXEHUE 3HAYUTEMbHbLIX MOTOKOB COJTHEYHbIX 3aPSPKEHHbBIX YacTuu,.;
S1 — S5; — magHumHble bypu: BO3MYLLEHWS B FTEOMArHUTHOM MoS1e, KOTOPbIE Bbl3blBa-
totcs npuxonom B OKI BO3MyLLEHHBIX CTPYKTYP COornHevHoro Betpa.;G1 — G5.

MporHo3 Hayan Bo3myLleHu B OKI 1 ux 4nuTensHOCTU BO3MOXEH Ha nepuog ot 1 Ao
5 cyTok, a kopoHanbHbIX Ablp — Ha Nepuog ogHoro obopoTa ConHua (27,3 cyTok). 310
[aeT BO3MOXHOCTb MNaHNpOBaTh pasfMYHOro poaa TexHorornyeckme, bruonornyeckme
N MEAVLMHCKNE SKCMEPUMEHTbI U 3aLlLMTHbIE MEPONPUATUSA ANst KOMaHAbl 1 Npnbopos
KOCMMUYECKMX flabopaTopuii.

SOLAR ACTIVE PHENOMENA AND THEIR ACTIONS
ON THE EARTH ENVIRONMENT

V.N. ISHKOV, Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio
Wave Propagation of Russian Academy of Sciences, Troitsk, Russia. ishkov@
izmiran.ru

The solar research of the last decade has left no doubt that geoeffective phenomena
on the Sun, which dynamically affect the state of Earth environmental space are large
flare events and coronal holes. We attribute to the class of flare phenomena solar
flares with a complete spectrum of dynamic manifestations of the mass motion and
radiation in all ranges of the electromagnetic spectrum as well as solar filament erup-
tions with all accompanying phenomena. The possibility to geoeffective solar phenom-
ena and their effects on environment forecast is based on the analysis of correlations:
emergence of new magnetic fluxes in the solar atmosphere, their physical characteris-
tics, and the character of their interaction with the already present magnetic field; time
distribution of large flares within active regions; temporal and spatial distribution of so-
lar filament eruptions; formation, distribution, and evolution of solar coronal holes (CH).
The agents causing environment disturbances are transient structures: coronal mass
ejections, which result from active processes in flares and filament eruptions; high-
speed flows of solar plasma following a shock waves from large solar flares and solar
filament eruptions or out flowing from regions with an open magnetic configuration
(CH). The full chain of disturbances from separate large flare event can be presented
in the form of three separate stages of influence: 1. Electromagnetic impact breaks
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radio communication in an ionosphere because of a flux radiation in UF and soft X-ray
growth: R1 - R5. 2. Solar proton events raise a level of radiating danger when there
is an intrusion of significant fluxes of the solar charged particles: S1 — S5. 3. Magnetic
storms: The disturbances in a geomagnetic field, which are caused by arrival to envi-
ronment of a solar wind - the disturbance structures: G1 - G5. Prediction for the begin-
ning of environment disturbances and of their duration is possible for a period from 1 to
5 days and for coronal holes for a period of one solar rotation (27.3 days). This makes
possible planning various technological, biological, and medical experiments together
with protective measures for the team and instruments of space laboratories.
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PACLUMPEHNE KATANIOTA CUJTIbHbIX MATHUTHbBIX
BYPb

H.I. NTUUbIHA, M.WU. TACTO, Cankm-lNemepbypackuli chunuan MIHcmumyma
3eMHO020 MagHemu3ma, UOHOCGhepbI U pacrpocmpaHeHusi paduososnH PAH,
2. CaHkm-lNemepbype (CII6@N3MUNPAH). nataliaptitsyna@ya.ru

B nocnegHue gecatnnetys 6bino BbINOMHEHO MHOMO NCCNEAOBaHMI, KacaroLLMXCs BO3-
MOXHOW OMacHOCTW ANs 300POBbsI HACEMNEHUS eCTECTBEHHbIX BO3MYLLEHUA MarHuT-
Horo nonst 3emnu, oOyCrnoBMEHHbIX COMHEYHON akTUBHOCTbIO. CurbHble MarHWTHbIE
Oypu — 3TO OAMH U3 OCHOBHbIX (PaKTOPOB, C KOTOPbIM CBSI3bIBAIOT BO3MOXHbIE PUCKU
ons 3aopoBbs. C TOYKM 3peHNst NPOrHo3a aTUX PUCKOB aKTyanbHOW ABMsieTCA 3agaqa
co3gaHus Hanbonee NOMHOro Karamnora CUMbHbIX MarHUTHbIX Bypb U BbISBEHUS UX
CTaTUCTUYECKNX 3akoHOMepHocTel. OgHako AaHHble 00 aKCTpemarnbHbIX COObITUAX
KOCMUYECKOW Norofpl - CUMbHbIX MarHUTHbIX Bypsix- BeCbMa orpaHuyeHbl. [JoctaTou-
HO cKasaTb, YTO C Havana KOCMWYECKOWN 3pbl Oblnia 3aperncTpupoBaHa TOMbKO OfHa
cynepcunbHas (MHOEKC BO3MYLLIEHHOCTM reoMarHuTHoro nons Dst <-500 HTn) marHnuT-
Hasi byps 13 mapta 1989 r. Mbl pacwmpunu 6a3y gaHHbIX 0 O0MbLUNX FreOMarHUTHbIX
OypsX 3a cyeT NpuBredYeHus maTtepmanoB HabnoaAeHU MarHUTHOro nonst 3emnu Ha
ceTn obcepaTopuit Poccumn B 19-om Beke. NMpoaHann3vMpoBaHbl CTaTUCTUYECKME Xa-
PaKTEPUCTUKM BOMbLUNX MarHUTHbIX Bypb.

WIDENING THE CATALOG OF SEVERE
GEOMAGNETIC STORMS

N.G. PTITSYNA, M. I. TYASTO, SPbFIZMIRAN. nataliaptitsyna@ya.ru

In the last decades many investigations have been carried out on the possible health
hazards of natural solar variability-driven time variations of the Earth’s magnetic fields.
Severe magnetic storm is one of the main factors related to possible health risks. For
forecasting of such risks it would be important creating the most complete catalogue
of severe magnetic storms and revealing their statistical characteristics and trends.
However data on severe magnetic storms are very limited. Suffice it to say that during
the satellite era it was registered only one superstorm (geomagnetic index Dst<-500
nT) on 13 March 1989. We enlarged severe geomagnetic storm database by invoking
magnetic field registration in 19 century. on the Russian geomagnetic network. Statisti-
cal characteristics of severe storms were analyzed.
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HEKOTOPbIE HOBbIE OCOBEHHOCTU
COJIHEYHOI'O BETPA, NMONYYEHHBLIE

No NSMEPEHWNAM C PEKOPOHO BbICOKUM
BPEMEHHbLIM PASPELLEHNEM

IH. BACTEHKEP, /lHcmumym kocmuyveckux uccnedosaHuli Poccutickol akademuu
Hayk, Mockea, Poccus. gzastenk@iki.rssi.ru

B aTtomM poknage paccmaTtpuBaloTCA MepBble pesynbratbl paboTbl  POCCUIACKO-
Yeluckoro cnektpomeTtpa nnasmbl BMCB (6bICTPOro MOHMTOpPa COMHEYHOro BeTpa)
Ha BbliCOkoanorenHoMm cnyTHuke 3emnu «Cnektp-P», 3anyweHHom B utone 2011 r.
OTnuunTensbHon 0CoBEHHOCTbIO 3TOro npubopa ABNAETCS PeKopAHO-BbICOKOE Bpe-
MEHHOE pa3peLLeHVe N3MePEHNIN NapameTPOB CONTHEYHOTO BETPa — HE MeHee 3 Cek., a
B psiAe cryvyaes JOoCTuratoLLee CToMb Manow BenuymHel, kak 30 mcek. o AaHHbIM aTuX
n3MepeHnin Gbinn 0BHapyXeHbl HEKOTOPble OCOBEHHOCTU COMHEYHOro BeTpa, paHee
HVKeM He HabntogasLmecs:

- HanmuMuMe O4YeHb PEe3KUX (ANUTENbHOCTBIO B OONU CEKyHAbl) (PPOHTOB MNnasmbl
Y MEXMNaHETHbIX YAapHbIX BOSH;

- MEepMaHeHTHOE CyLLEeCTBOBaHME ObICTPbIX BapuaLluii BENUYUHBLI U, OCOBEHHO, Ha-
npaBfeHns MnoToka WMOHOB, SABMSKOWUXCHA MNPOSABIEHUEM HEOLHOPOOHOW CTPYNHOW
CTPYKTYPbl COFTHEYHOrO BETPa;

- Hanu4une 6bICprIX Bapmaumm NNOTHOCTU N CKOPOCTU NOTOKa B CEKYHOAHOM U Oaxe
Cy6C€KyH,D,HOM Onana3oHax, UMerLnx MyJ'IbTVI-MaCLLITa6HyI'O CTPYKTYPY;,

- NPOSIBIIeHME TakUX >e ObICTPbIX, HO Ha MOPSAOK GomnblUMX MO amnnuTyae
(MO CpaBHEHUID C HEBO3MYLLEHHbIM BETPOM) Bapuauuii BekTopa MnoToka WOHOB
B MarHUTOCroe;

- cyuwlecTtBoBaHMe ObICTpbIX (B [Anana3oHe HECKONbKMX CeKyHA) U onbLumnx
(Ha eguHMUbBI NPOLIEHTOB) BapuauWili OTHOCUTENBHOMO COAEpPXaHWUs WOHOB renus
(He++) B conmHe4yHOM BeTpe, YTO MOXET CBMAETENLCTBOBATL O CITOMCTON (MNN MENKo-
3€PHWCTON) CTPYKTYPE COMHEYHON KOPOHbI.

SOME NEW FEATURES OF THE SOLAR WIND
OBTAINED BY MEASUREMENTS WITH A RECORD-
HIGH TEMPORAL RESOLUTION

G.N. ZASTENKER, Space research Institute Russian Academy of Sciences,
Moscow, Russia. gzastenk@iki.rssi.ru

This report discusses the results of the first Russian- Czech plasma spectrometer
BMSYV (fast display solar wind) measurements launched in July 2011 on the high apo-
gee near -Earth satellite- SPECTR - P, A distinctive feature of this device is a record-
high temporal resolution measurements of solar wind with resolution at least 3 sec fnd
in some cases reaching values as low as 30 ms. Some features of the solar wind, no
one previously observed have been discovered: according to these measurements:

- The presence of a very sharp (duration in seconds) fronts plasma in interplanetary
shock waves;

- A permanent existence of rapid variations of magnitude and, especially, direction of
flow of ions, which are a manifestation of an inhomogeneous jet structure of the solar
wind;

- The presence of rapid variations of density and flow velocity in the second and even
sub second range, with a multi-scale structure;

- A manifestation of the same fast, but an order of magnitude larger in amplitude (com-
pared with the undisturbed wind) variations in ion flux vector in the magnetosheath;

- The existence of a rapid (within seconds) and large (In units of percent) variations in
the relative content of ions of helium (He + +) in the solar wind, which may indicate a
layered (or fine-grained) structure of the solar corona.
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HELIOSPHERIC ION ENERGIZATION DUE TO
MERGING CME SHOCKS

llan ROTH, University of California, Berkeley, CA 94720, USA.
ilan@ssl.berkeley.edu

Shocks of solar origin may accelerate ions to high energies, and some of these ions
can be trapped in quasi-stable orbits of planetary magnetospheres, with adverse ef-
fects on human space exploration. The observationally deduced ion acceleration close
to the Sun, at low Mach numbers and low turbulence levels, poses a dilemma regard-
ing the energization mechanism. When the magnetic ramp of an obliquely propagating
electromagnetic substructure narrows to a size of a fraction of ion skin depth, as con-
jectured during merging of successively propagating shocks, the trajectories of some
ions exhibit strongly nonadiabatic characteristics. Subset of ions is energized while
surfing along the shock due to the combined forces of magnetic fields and cross-shock
electric potential gradient, forming a high-energy tail. We follow the orbits of seed ions
in a presence of a stationary, fluid-based, self-consistent model, and investigate their
behavior for a variety of plasma parameters and geometries. The results indicate that
(1) the energization of ions for low Mach numbers, as observed for emerging shocks
close to the Sun, depends crucially on the narrowness of the electromagnetic struc-
tures, (2) the sufficiently narrow heliospheric structure can energize thermal protons
and a subset of rare ions which were enriched due to impulsive coronal processes,
(3) the energization is sensitive to the pitch angle of the seed population, indicating
dependence on the geometry of the shock-plasma flow system. Heliospheric ion en-
ergization due to emerging CME shocks. The energetic ion populations may have a
direct and profound impact on human space exploration.

1"
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AN ANALYSIS OF THE 23RD SOLAR CYCLE'S
HIGH-SPEED SOLAR WIND STREAMS ACTIVITY,
SOURCES OF RADIATION HAZARDS IN
GEOSPACE

G. XYSTOURIS, E. SIGALA, H. MAVROMICHALAKI, Nuclear and particle Physics
Section, Physics Department, National and Kapodistrian University of Athens,
Zografos 15784 Athens Greece

The High Speed Solar Wind Streams (HSSWSs) are ejected from the Sun and travel
into the interplanetary space. Due to their high speed, they carry out energetic parti-
cles, such as protons and heavy ions that result to the increment of the mean inter-
planetary magnetic field. While the Earth is in the path of those HSSWSs, Earth’s
magnetosphere interacts with the disturbed magnetic field, leading to significant ra-
diation-induced degradation of technological systems, provide an enhanced energy
transfer from the solar wind/IMF system into the Earth magnetosphere and initiate
geomagnetic disturbances having a possible impact on human health.

The 23" solar cycle was particularly unusual, with many energetic phenomena oc-
curred during its descending phase and the existence of an extended minimum. In
this study, we have identified and catalogued the HSSWSs for the 23 solar cycle. We
determined many characteristics of the streams, such as their maximum velocity, their
beginning and ending time, their duration, their possible sources etc. Also, we studied
the distributions through the solar cycle for many of their parameters. We regard that
this catalogue would be helpful for the monitoring of Space Weather and possible pre-
dictions for it, the study of possible influence of Space Weather on human health, the
planning of future space missions etc.



O PONIN KOCMUYECKUX NTYYEW N OPYTUX
®AKTOPOB KOCMUYECKOW NOroabl
B USMEHEHUAX SEMHOIO KITMMATA

Nee U. AOPMAH"2, "MlHcmumym 3eMH020 MazHemu3ma, UOHOCQEpPbI U
pacnpocmpaHeHusi paduoegoriH (M3MUWPAH)., Mockea, Poccusi, 2LleHmp KocmuyecKux
nyqel u kocmu4deckol no2olkbl, Terb Asusckul YHUsepcumem u U3paurnbckoe
Kocmuueckoe Aeenmemeo. lid010529@gmail.com

B nocnegHue rogbl cpeaun HaceneHus, a Takke B Cpefe MHOMMX y4eHbIx 6onbLuoe 6ec-
MOKOWCTBO BbI3Banu pesynsraTtbl HAabnoaeHW, NokasbiBaLLMe 04eHb ObICTPbIA POCT
cpefHe-nnaHeTapHoOW rogoBovi TeMnepaTtypbl Ha YpoBHe mops (MpumepHo Ha 0.8 °C
3a nocnegHue cTo neT). [leno B TOM, YTO €Crin NPO3KCTpanonmMpoBaTb 3TOT POCT Ha
onwkariwee Oyayulee, TO OKaXETCs, UTO A8 psiAa CTPaH CUTyaums MOXET oKasaTbCs
KkaTacTpodn4eckon n3-3a o6UNbLHOro TasiHMS NIEAHUKOB B ropax a Takke nbaos B Apk-
TUKE N AHTapKTuKe. OTUM CEepbE3HO 0BECNOKOUITUCH NPaBUTENBCTBA MHOMMX CTPaH 1
OOH. MHorue y4yeHble cunUTaloT, YTO rMaBHas NpUYMHa Takoro rnobansHoro norenne-
HMS — 3TO Tak Ha3blBaeMbli MAPHUKOBBIN AhdeKT, 06yCnoBNeHHbIN BbICTPLIM POCTOM
B 3eMHOW aTMocdepe yrneKkMcnoro rasa B CBA3W C OypHbIM pasBUTUEM TEXHUYECKOWA
UMBMIM3aLmMm 1 poCTOM NoTpebneHnsa KameHHOoro yrns, HedTh 1 rasa. B aTon ny6nuny-
HOW NeKLMN S paccKaxy O HEKOTOPbIX COMHEHUSX Y psAa yYeHbIX B MpaBUilbHOCTU
3TON rMnoTesbl, a rMaBHOe, O HabMAABLUMXCSA B MPOLUSIOM Ha LKanax MHOMMX MWM-
FNIMOHOB M MHOIUX ThICAY NET (eLle 3a40Nnro 40 TEXHUYECKOW PeBOroLun) OrpoOMHbIX
N3MEHEHUI CpefHe-NIaHeTapHON rogoBON TEMMepaTypbl Ha YPOBHE MOpPSi C POCTOM
N NOHWXXEHNEM MO OTHOLLEHMIO K COBPEMEHHOMY YpOBHIO Ha 3-4 °C. KoHeuHo, Takue
OonbLuMe N3MEHEHMNS KNMMaTa CyLLECTBEHHO BMMAIOT Ha Bruocdepy. A B YeM NPUYUHbI
3TUX N3MEHEHNNn? KOHEYHO, YacTb M3 HUX — 3TO MNPOLIECCHI B 3eMHOWN KOpPE M B 3€MHOM
aTtmocdepe. Ho 13 aaHHbIX 3a nocnegHve ~ 100 neT BMAHO, YTO faxe ovYeHb bonbluve
BYNKaHNYECKNEe U3BEPXKEHWUS BbI3bIBAIOT MOHMXKEHUS CpedHe-MnaHeTapHoW rogoBow
Temnepatypbl Bcero Ha 0.1 — 0.2 °C Bcero B Te4EHUN HECKONbKMX NET. [MaBHbIe e
NPUYUHBI M3MEHEHMST 3EMHOTO KIMaTa U COOTBETCTBYIOLLErO BNUSIHUSE Ha Buocdepy
nexart BHe 3emnm — 370 NpoLecChbl B KOCMOCE, UIN Kak Tenepb roBOpsiT, KOCMUYecKasi
noroga u Kocmmuveckui knmmat. OCHOBHbIE KaHarbl, N0 KOTOPbIM KOCMOC BIUSET Ha
3eMHble KMMaT 1 Bruocdepy, 3TO 3NEKTPOMArHUTHOE U3NyYeHNe, KOCMUYECKME NyYn
1 KocMmYeckas nbinb. Kak aTo nporcxoanT — ByAeT Takke paccka3aHo B 3TOW NEKLUN.
KoHeuHO, MHe npuaeTcs 3aTpOHYTb Takke Takme npobrnembl, kak BCMbIKa CBEPXHO-
BOl 1 obpasoBaHne ConHeyHol cucTteMmbl, aBontouns ConHua u 3emnu, OBMKeHne
ConHua B ManakTnke n CTONKHOBEHWSI C MOMEKYISIPHO-MbINEBbIMY 06nakamu.

ON THE ROLE OF COSMIC RAYS AND OTHER
SPACE WEATHER FACTORS IN THE EARTH'’S
CLIMATE CHANGES

Lev I. DORMAN"2, " [ZMIRAN, Troitsk, Moscow, 2 Israel Cosmic Ray & Space
Weather Center, Tel Aviv University and Israel Space Agency. lid010529@gmail.com

In recent years, the population, as well as among many scientists have caused great
concern to the observations showing a rapid increase in average annual temperature
of the planetary-sea level (about 0.8 ° C over the last hundred years). The fact is that if
we extrapolate the growth in the near future, it would appear that for some countries the
situation may be catastrophic because of heavy melting of glaciers in the mountains
and ice in the Arctic and Antarctic. This is a serious concern for many governments
and the UN. Many scientists believe that the main reason of global warming - the so-
called greenhouse effect due to the rapid increase in the Earth’s atmospheric carbon
dioxide due to the rapid development of technological civilization and the increasing
consumption of coal, oil and gas. In this public lecture | will discuss some concerns
with a number of scientists of the correctness of this hypothesis, and most importantly,
the observed in the past on the scales of many millions, and many thousands of years
(long before the technological revolution) massive changes mid-year planetary tem-
perature at sea level increasing and decreasing with respect to the current level at 3-4
° C. Of course, such large changes in climate significantly affect the biosphere. And
what causes these changes? Of course, some of them - are processes in the crust
and the Earth’s atmosphere. But from the data for the last 100 years shows that even
very large volcanic eruptions cause a lowering of the average annual temperature of
the planetary-only 0.1 - 0.2 ° C only for a few years. The main reason for changing
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the Earth’s climate and the corresponding impact on the biosphere are outside of the
Earth - are processes in space, or as they say now, space weather and space climate.
The main channels through which space affects the terrestrial climate and biosphere,
is electromagnetic radiation, cosmic rays and cosmic dust. As it happens - will also be
discussed in this lecture. Of course, I'll also touch on issues such as supernova explo-
sion and the formation of the solar system, evolution of the Sun and Earth, the motion
of the Sun in the Galaxy and collisions with molecular-dust clouds.
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COJIHEYHbIE N MEXXTNNAHETHBIE NCTOYHWKU
MAIHNTHBIX BYPb

10.1. EPMOJIAEB, H.C. HUKOINAEBA, W.I. NTOAKUHA, M.10. EPMOJNAEB,
WHcmumym kocmuyeckux uccriedosaruli PAH, e. Mockea, Poccus.
yermol@iki.rssi.ru

MpuBeaeH kpaTkuii 0630p COBPEMEHHbIX NPeACTaBNEHNI O COMHEYHO-3EMHbIX CBA3SX,
OTBEYaKLLMX 3a nepegady COMHEYHbIX BO3MYLLEHUA W reHepaumio MarHUTHbIX Bypb
Ha 3emne. CornacHo COBpPEeMEHHbIM MPeACTaBMeHNSM CyLLEeCTBYIOT ABE OCHOBHbIE
Lenoykn (oBa cueHapus) nepegady aHeprum ot ConHua K marHutocdepe, npmBoas-
wme k 6ypsm. MNep.bin cueHapuni: 1. ConHeyHoe BO3MyLLEHME (BbIBPOC KOPOHAarbHOW
macckl — Coronal Mass Ejection, (nanee CME) — mexnnaHetHoe CME (ICME, Ejecta)
1 MmarHuTHoe obrnako — Magnetic Cloud, (nanee MC)), BknioyatoLLee FXXHYH KOMMOHEH-
Ty Bz MMI1 kak B Tene ICME, Tak n B obnactu cxatus nepeg Hum (Sheath) — marHut-
Has byps. Bropoii cueHapuii: 2. KopoHanbHble Ablpbl, hopMypyoLme ObICTpbIe NOTOKM
CONHEYHOro BeTpa — B3anmMopgencTeme BbICTPOro noToka ¢ NPeALIecTBYOWMM Mea-
NEHHBbIM NOTOKOM 1 obpasoBaHne obnactu cxatusa n gecdopmauun MMI (Corotating
Interaction Region, (nanee CIR)), BKMtOYaloLLEen HOXHYI KOMMoHeHTy Bz MMIT —
mMarHuTHas 6yps. [laHbl KONMYECTBEHHbIE OLEHKM BEPOSATHOCTY BO3OYXAEHNS MarHuT-
HbIX Oypb pa3nMyHbIMU CONHEYHBIMU U MEXMIIAHETHBIMU SBMEHUAMU; CPaBHMBaETCA
3(PEKTUBHOCTb NPOLIECCOB reHepaummn Oypb pasnuyHbIMU TUMAMU TEYEHWUIA COMMHEY-
Horo BeTpa.

SOLAR AND INTERPLANETARY SOURCES OF
GEOMAGNETIC STORMS

Yu.l. YERMOLAEYV, N.S. NIKOLAEVA, |.G. LODKINA, M.YU. YERMOLAEYV, Space
Research Institute, Russian Academy of Sciences, Moscow, Russia.
yermol@iki.rssi.ru

The modern concepts of the solar—terrestrial relations responsible for the transport of
solar disturbances and for the generation of magnetic storms on the Earth are briefly
reviewed. According to current views, there are two basic chains (scenarios) of en-
ergy transfer from the Sun to the magnetosphere. Scenario 1: solar disturbance (coro-
nal mass ejection (CME)) — interplanetary CME (ICME, ejecta, and magnetic cloud
(MC)), including the southward IMF Bz component as inside of body of ICME as well
in compression region (Sheath) before ICME — magnetic storm. Scenario 2: coronal
holes that form high-speed solar wind — interaction of a high-speed stream with the
preceding low-speed stream and the formation of the IMF compression and deforma-
tion region (corotating interaction region (CIR)), which includes the southward IMF Bz
component — magnetic storm. The probability of generating magnetic storms by dif-
ferent solar and interplanetary phenomena is quantitatively estimated. The efficiencies
of generating magnetic storms by different types of solar wind streams are compared.
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NOrodA (M KNMMAT) HA 3EMJIE N B KOCMOCE

H.M. ACTA®bEBA, /lHcmumym kocmuyeckux uccriedosaruli PAH, e. Mockea,
Poccusi. ast@iki.rssi.ru

O6cyxaatTca NPOsIBNEHNST KOCMUYECKOW MOroAbl U KnuMaTta B U3MEHYMBOCTU K-
maTta Ha 3emne. HecmoTpsi Ha OrpoOMHbIV UHTEPEC K 3EMHOW KNMMaTUYEeCKOW cucTe-
Me — Hallel cpefie obutaHua — onpegeneHns norogpl U knumata Obiny Bbipabo-
TaHbl Nuwb BO BTopow nonosuHe XX Beka (Ctokronbm, 29.07-10.08.1974). Moroga
— MrHOBEHHOE COCTOsIHME aTMOcdepbl 34eCb U cenyac; KnumaTt — CTaTUCTUYECKUIA
aHcambrb COCTOSIHMI, NMPOXOAUMbBIX CUCTEMOM aTMocdepa — OkeaH — Cylua B Onpe-
[eneHHow reorpadu4eckon MECTHOCTY 3a NEPUOAbI BPDEMEHW, CPABHUMBIE C XXU3HbIO
yeroBeka. C TakMM ynpoOLLEHHbIM OMpeaerneHnemM Knumarta MOXHO NOoCrnopuTb, Noc-
KOMbKY OAHUM W3 BaXKHEWLUMX pes3yrbraToB UCCreqoBaHUn nocrnegHen YyetBeptn XX
Beka ABnseTca TOT akT, YTo KnmmaTt OPMMPYETCH B OTKPLITOW CUCTEME B3aunMO-
CBsi3aHHbIX reocdep NiaHeTbl: aTMO-, OKEaHOo-, KpMOo- U NuTocdepbl, aHTponocdepsl,
rMapo- n Grocdepsl CyLum, a Takke npoueccoB obmeHa (Tenniom, MOMEHTOM W BeLLec-
TBOM) Mexay Humu. Cuctema OTKpbITasi U Ha ee hOPMUPOBAHMNE BMMUSIOT BHELLHME
CUInbl: pagvaunoHHble, NPUIMBHBIE, TPaBUTALMOHHbBIE, 3NIEKTPOMAarHUTHbLIE 1 Apyrue
BO3[ENCTBUSI OKpY»KatoLLero npoctpaHcTea — CONMHEYHOW CUCTEMbI C €€ NnaHeTamm
(ocobeHHo 6onblummm), JlyHour, ConHueM 1 MexXnnaHeTHou nnasmon. Bce nepeuvc-
NeHHble PaKTopbl O4YeHb pasHble Y N0 MHTEHCUMBHOCTM BO34ENCTBUS, M MO MacluTa-
6am (BPEMEHHbIM U NPOCTPAHCTBEHHBIM), @ B3aUMOAENCTBUSA MeXOY HUMU CITOXHbIE
N HEMNMUHeNHbIE.

CBegeHnss O BpeMeHHOM Xxode akTtuBHocTM ConmHua UM 3eMHOro  knumara
Ha BPEMEHHbIX LLKanax HeCKonbKo CTONeTUi 1 6ornee 1 BO3MOXHON B3aMMOCBSI3N UX
konebaHu HeobxoauMbl ANst MOHMMaHUSA MPUPOAbl KNMMaTUYECKON U3MEHYMBOCTU
N pa3paboTkM KNMMaTU4YecKMx MpPOrHo3oB. [1poBedeH KOMMIEKCHbIN aHanuna 6onb-
woro Yncna naneopsigoB (Yicna Bonbga ~11000 net, NAO n PDO ~600 net, Nino3
~500 neTt u Op.) U HaTypHbIX OAHHbIX, MOMYYEHHbIX B MHCTPYMEHTANbHYI 3MOoXy
(Temneparypa, MHAEKChl LeHTpoB Aencteusa atmocdepsl (L) ~130 net u gp.). OT-
KIMUK KITMMATUYECKOM CUCTEMbI Ha M3MEHEHMS1 CONTHEYHOW aKTMBHOCTM CYLLECTBYET
Ha pasHbIx MacwTabax, HO 3aMETHO pasnuMyaeTcs B 3aBUCUMOCTW OT TOrO, Kakum 06-
pa3oM nony4YeHbl AaHHble. 11-NeTHAS LUMKNNYHOCTb, OTCYTCTBYIOLLASA B YCPEAHEHHbIX
Nno NpPOCTPaHCTBY rrnobanbHbIX XapakTepucTukax, 0GHapyXnBaeTcs BO MHOMMX AaH-
HbIX FTOKanbHbIX HabnoaeHun. MuHuMym MayHaepa, NpakTMyeckn He ckasaBLUMIACH
Ha CTPYKType U3MeHeHns TeMnepaTtypbl Bo3ayxa (Mnv psgoB, LEenMKoM NOCTPOEHHbIX
no cemaetenscTBam nposenexus EI-Nino Ha cylue), npuen K 3aMeTHbIM N3MEHEHNSAM
B CTPYKTYpe M aMnnutyae WHAEKCOB, CBA3aHHbLIX C npoueccamu B okeaHe (Nino3
n NAO, xOTa 1 C pa3HOW BPEMEHHON 3aepXKKon). [1oxoxe, YTO OKeaH B Te4eHMe He-
CKONbKUX AEeCATUNETUI Hegonornyyan COMHEYHOoro Tenna, oTaasas npy 9TOM Momno-
YKEHHY0 oMo Tenna aTMocgepe.

KBasucToneTHsisi bumogansHas Bapuaums ¢ nepuogmnyHoctsmm 60-85 n 100-130 ner,
aHanornyHas conHevHomy umkny [menwbepra, obHapyxeHa B Temnepatype Ceep-
Horo nonywapusa 3emnu n nHgekcax U (NPI, PDO). imeHHO aTa Bapuauust Mmorna
NOCNY>XUTb NMPUYUHON COBPEMEHHOTO NOTENSIEHMS KNMMaTa.

THE WEATHER (AND CLIMATE) ON EARTH AND IN
SPACE

N.M. ASTAFIEVA, Space Research Institute, Moscow, Russia. ast@iki.rssi.ru

Appearances of space weather and climate in variability of a climate on the Earth are
discussed. Despite huge interest to terrestrial climatic system — our inhabitancy —
weather and climate definitions have been developed only in second half of XX cen-
tury (Stockholm, 29.07-10.08.1974). Weather — an instant condition of atmosphere
here and now; a climate — statistical ensemble of the conditions passed by system
atmosphere - ocean - continent in certain geographical district for time periods, com-
parable with human life. With such, simplified definition of a climate it is possible to
argue, as one of the major results of researches of last quarter of the XX century it
is a fact that the climate is formed in open system of the interconnected geospheres
of a planet: atmo-, oceano-, krio- and lithospheres, anthroposphere, hydro- and land
biospheres, and also exchange processes (heat, the moment and substance) between
them. System is opened and its formation is influenced by external forces: radiating,
tidal, gravitational, electromagnetic and other influences of surrounding space — Solar
system with its planets (especially giant planets), the Moon, the Sun and interplanetary
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plasma. All listed factors are very different and an intensity of influence, and a scales
(time and spatial), as well as interactions between them difficult and nonlinear.

Knowledge on a time changes of the Sun activity and terrestrial climate on time scales
some centuries and more and on possible interrelation of their fluctuations are neces-
sary for understanding of the nature of climatic variability and working out of climatic
forecasts. The complex analyses of the long time series of paleo-data (Wolf's numbers
of ~11000 years, NAO and PDO ~600 years, Nino3 ~500 years, etc.) and the natural
data received during a tool epoch (temperature, indexes of the centers of action of
atmosphere (CA) ~130 years, etc.) was carried out. The response of climatic system
to changes of solar activity exists on different scales, but considerably differs depend-
ing on how the data is obtained. The 11-year cycle, which is absent in global charac-
teristics averaged on space, is found out in many local supervisions. Maunder mini-
mum almost not affected structure of change of temperature of air (or the data entirely
constructed under certificates of display EI-Nino on a land), has led to appreciable
changes in structure and amplitude of the indexes connected with processes at ocean
(Nino3 and NAO, though and with a different time delay). It seems that the ocean within
several decades received less solar heat, giving thus put share of heat to atmosphere.

Quasi-centennial bimodal variation with periodicity of 60-85 and 100-130 years, similar
to a Glejshberg’s solar cycle, is found out in temperature of Northern hemisphere of the
Earth and indexes CA (NPI, PDO). This variation could serve as the reason of modern
warming of a climate.

17
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NYINbCAUNN B TEOMAIHNTHOM TOJE
KAK BAXXHbI EMOTPOMHLIN GAKTOP
KOCMWUYECKOW Nnorogbl

H.I. KNEMMEHOBA, MHcmumym ¢usuku 3emnu PAH. kleimen@ifz.ru

[eomarHnMTHblE nynbcauuy UrparoT BaXHYIO PONb B Mepefadve 3Hepruvm B cucteme
CONHeYHbIN BeTep — marHutocdepa. OBcyKaarTca cnekTpanbHble U Ce30HHbIE Xa-
PaKTEPUCTMKN Pa3HbIX TUMOB rEOMarHUTHbIX MyNbCaLyMin U UX BO3MOXHbI BMOTPOMNHbLIN
apdekT. EcTecTBEHHO NPEAnONoOXnTb, YTO B pesyrrate 3BOSMOLNUY XUBbIE OPraHns-
Mbl (3@ MCKoYeHnem 6onbHbIX ocobeit) AoMmKHbl OblTb aaanTMPOBaHbl K TUMWYHBIM
BOJIHOBBIM SIBMIEHUSAM B MarHutocdepe 3emnu, 0OAHaKO HETUMMYHbIE Cryvyan MOryT
nNpuBOAUTL K HenpefckadyeMbiM adpdpektam. [MokasaHo, 4TO He Kaxaas MarHuTHas
Byps aBndeTcs buoadpdekTnBHON. brioadekTMBHOCTL MarHUTHONM Bypu He onpeae-
nseTcs €€ NHTEHCMBHOCTBIO, Kak 1 6103 eKTUBHOCTL reOMarHUTHbIX MyMbcauuii He
3aBucuT oT ux amnnutyg. O6cyxaaeTca BONMHOBOW MOYEPK MarHUTHbIX Oypb. Moka-
3aHO, YTO Hanbonbllee HeraTVBHOE BMSIHUE MarHUTHON Bypu Ha XVBble OpraHnM3Mbl
crnegyeT oXuaaTh B 3UMHee BPeEMsi U B BOCCTaHOBUTENbHYIO dhasy bypu.

PULSATIONS IN GEOMAGNETIC FIELD AS AN
IMPORTANT BIOTROPIC FACTOR OF THE SPACE
WEATHER

N.G KLEIMENOVA, Institute of the Earth Physics, Moscow, Russia. kleimen@ifz.ru

Geomagnetic pulsations play an important role in the energy transmission in the Solar
wind — magnetosphere system. The spectral and seasonal characteristics of different
types of the geomagnetic pulsations and their possible bio-efficacy are discussed.
Apparently, due to life evolution, the living organisms (except sick persons) should be
adopted to the typical magnetosphere wave phenomena; however, non-typical events
could give an unexpected respond. It is shown that not every magnetic storm is bio-
effective, the magnetic storm bio-efficacy does not depend on the storm intensity as
well as bio-efficacy of geomagnetic pulsations does not depend on their amplitudes.
The wave signature of magnetic storms is discussed. It is shown that the strongest
negative influence of the magnetic storm wave disturbances on the sick organisms is
observed in the winter time and in the storm recovery phase.
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KOCMUYECKHME JTYYN KAK PAKTOP

N KAK MHCTPYMEHT ONA NMPEOCKASAHNA
BIIMAHNA KOCMWYECKOW MOroabl

HA BUUOCOEPY

JN.U. AOPMAH"2, " lHcmumym 3eMHO20 Ma2Hemu3ma, UOHOCGheps! U
pacrnpocmpaHeHusi paduosoriH PAH, . Mockea; ? LleHmp kocmuyeckux nyqel u
Kocmuyeckol rnoeodel, Tenb Asusckuli YHusepcumem u M3paunbckoe Kocmuveckoe
Azenmcmeo. lid010529@gmail.com

Pabota coctouT 13 AByx 4YacTeil. B nepBon YacTu npMBoasaTCA pe3ynbraTthl psaa aHa-
NV30B ANUTENbHBIX PAA0B eXeAHEBHbIX Nokasatenen MHMapKToB MMokapaa, UHCYIb-
TOB, @ TaKkKe aBTOMOOUIbHBIX MHLMOEHTOB C TSXKeNbIM UCXOO0M B CMIOKONHOE BPEMS U
B nMeprogbl CUnbHbIX POPOYLL-MOHKEHWNIN MHTEHCUBHOCTU KOCMUYECKNX nyven. ObHa-
PYXXEHO CyLLEeCTBEHHOE BO3PaCTaHne exeqHEBHOro Yncna MHapKToB MUOKapaa, UH-
CYyrnbTOB, a TakkKe aBTOMOOMITbHBIX KaTacTpod B Neprodbl MOLLHbIX MarHUTHbIX Bypb,
COMPOBOXAAEMbIX CUMbHbIMU POPOYLL-NMOHMKEHNAMU UHTEHCUBHOCTMN KOCMUYECKMNX
nyyen. NokasaHo, YTO B JAHHOM Cry4Yae KOCMUYECKMe MyYn NpakTU4eCcKn He BO3aewnc-
TBYIOT Ha 3[0POBbE NIOAEN, HO ABMAIOTCS UHAMKATOPOM BO34ENCTBUSA KOCMUYECKOW
noroApbl (KOPOHamNbHbLIX BbIGPOCOB NNasmbl U MEXMMAHETHbIX YOAPHbIX BOMH) Ha 340-
poBbe fntofei. NokasaHo Takke Kak HenpepbiBHblE HABNOAEHNS KOCMUYECKNX MyYen
MOryT BbITb MCMOMNb30BaHbl AN NPeAcKka3aHnsa CUTyaLun KOCMUYECKOW NOrofAbl, onac-
HbIX AN 300POBbSA NIOAEN N TEM CaMbIM PE3KO CHU3UTb PUCK MOMy4YeHWs MHapKTOB
MWOKapAa, HCYNBTOB, @ Takke aBTOMOOUNBHBIX MHUMAEHTOB C TSHKEMbIM MCXOO0M.

Bo BTOpOWM YacTu Mbl paccMaTpuBaeM NpsiMoe BO3OENCTBME KOCMUYECKNX MyYel Ha
6uocdepy (Tak HasbiBaemMble pagvaunoHHble addekTol). [leno B Tom, 4YTo nog or-
poMHoOM Tonwen atmocdepb! (okorno 1000 rpaMM Ha CM?) MOTOK KOCMUYECKUX TyYen
YMEHbLLAETCH NOYTU B CTO pa3. TemM He MeHee, NOTOK MIOOHOB U PENATUBUCTCKMX 3MekK-
TPOHOB Y 3€MHOW MOBEPXHOCTM COCTaBMSAET OKOMO MUMMMOHA Ha KBagpaTHbIN METP 3a
OOMH Yac, NpuyYem Kaxgas KocMuyeckasi Yactuua Ha caHTUMETpe nyTu B Terne 4erno-
Beka cosgaet okoro 50000 noHoB 1 paspyLueHuit mornekyn. Kpome Toro, B pesynsrate
KackaHbIX MPOLIECCOB BO3HMKAET NOTOK HENTPOHOB, CBOOOAHO NPOHMKAOLLMX BriyOb
06bekToB GUMocdepbl M NMPOM3BOAALMX pPasnuYHble SAepHble peakumu. 3a MHorve
MWUNMOHBI NeT Buocdepa nNpakTM4ecky agantTuposanack K 3TMM NoTokam KocMu4ec-
Kux nyyen (bonee Toro, KOCMUYECKMNE NyYW Chirpanu peLuatoLLyo porb B CyLLEeCTBEH-
HOM YCKOpEeHMM 3BontoLmnn Gruocdepbl 1 OBOMLHO BbICTPOM MOSBNEHUN YeroBeka).
OpHako, Korga NoToKM KOCMUYECKMX Jyvei BO3pacTatoT B HECKOMbKO pa3 (Kak BO Bpe-
MS O4€Hb MOLLHBIX COMHEYHbIX BCMbILLIEK U MPW NoneTax Ha COBPEMEHHbIX camore-
Tax Ha BbicoTe okono 10 KM), unu gaxe B MHOrMe AecATKM pa3 (Kak npu nonerax Ha
CNyTHMKax B marHutocdepe 3eMnm unm Ha KOCMUYECKMX Kopabrnsax B MeXMaHETHOM
NPOCTPaHCTBE), paavaunoHHas OnacHOCTb CTaHOBUTCS CyLleCTBeHHOW. Mbl onuchkl-
BaeM pa3paboTaHHbIN HaMU MEeTOA NpeackasaHus oXuaaemon pagvaLloHHON onac-
HOCTU OT MOLLHbIX COMHEYHbIX BCMbILLEK B aTMocdepe B 3aBUCUMOCTU OT BbICOTbI U
XECTKOCTU reoMarHUTHOro obpesaHus, a Takke Ans CNyTHUKOB N KOCMUYECKNX Kopab-
Nen Ha OCHOBE MMHYTHbIX AaHHbIX HAOMOEHNI KOCMUYECKMX NyYeit Ha HEMTPOHHBIX
MOHMTOpPAXx W CNyTHUKaX.

COSMIC RAYS AS FACTOR AND AS INSTRUMENT
FOR FORECASTING OF SPACE WEATHER
INFLUENCE ON THE BIOSPHERE

Lev I. DORMAN"2, " [ZMIRAN, Troitsk, Moscow, Russia; ? Israel Cosmic Ray &
Space Weather Center, Tel Aviv University and Israel Space Agency.
lid010529@gmail.com

The work consists of two parts. The first part presents the results of a series of ana-
lyzes of long series of daily rates of myocardial infarction, stroke, and car accidents
with severe outcome in quiet times and during periods of strong Forbush decreases
in cosmic ray intensity. A considerable increase in the daily number of heart attacks,
strokes and car accidents during strong magnetic storms accompanied by strong For-
bush decrease in cosmic ray intensity. It is shown that in this case, cosmic rays are vir-
tually no impact on human health, but are an indicator of the impact of space weather
(coronal mass ejections of plasma and interplanetary shock waves) on human health.
It is also shown as continuous monitoring of cosmic rays can be used to predict space
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weather situations that are dangerous to human health and thus dramatically reduce
the risk of heart attacks, strokes and automobile accidents with severe consequences.

In the second part we consider the direct effect of cosmic rays on the biosphere (the
so-called radiation effects). The fact that a great thickness of the atmosphere (about
1,000 grams per cm2), the flux of cosmic rays is reduced by almost a hundred times.
However, the flow of relativistic electrons and muons at the earth’s surface is about
one million per square meter per hour, each centimetre of space on the particle path
in the human body creates about 50 000 ions, and the destruction of molecules. In
addition, as a result of cascade processes occur neutron flux, freely penetrating deep
into the biosphere objects and produce a variety of nuclear reactions. Over millions of
years the biosphere has adapted to these little streams of cosmic rays (in fact, cosmic
rays have played a decisive role in the significant acceleration of the evolution of the
biosphere and the fairly rapid appearance of a person). However, when the fluxes of
cosmic rays increases by several times (like during a powerful solar flares, or when
flying in modern aircraft at an altitude of approximately 10 km), or even dozens of times
(like when you fly on satellites in the magnetosphere of the Earth or the spacecraft
in interplanetary space), the radiation risk becomes significant. We describe our
method of predicting the expected radiation hazards from powerful solar flares in the
atmosphere, depending on altitude and geomagnetic cutoff rigidity, as well as satellites
and space vehicles on one-minute observations of cosmic rays at neutron monitors
and satellite.
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NCIOJIbSOBAHUE KITMMATO-IEOI PAONYECKUMX
OCOBEHHOCTEW AHTAPKTW/AbLI ANA
MCCNEOQOBAHUWM MO ACTPOBEMONOIn U
KOCMWYECKOW MEOVUNHE

E.A. UNNbWUH, Vlncmumym meduko-6uonoeuveckux npobnem Pocculickol akademuu
Hayk, e.Mockea, Poccus. ilyine@imbp.ru

[ns nccnepoBaxuii no npobnemam actpoduonoruy 6onblle BCcero nogxoauT obnacTb
AHTapKTMABI, KOTOpas nMeHyeTcd kak 3emns Buktopuun. HOxHas vacTe 3emnu Buik-
TOpUMN — 3TO CyXMe Kak NMyCTbIHW NULLEHHbIE CHera AonuHbl obwel nnowaabo 4000
KM? co cpegHerogoBoi Temnepatypoi -20°C. [eHb 1 HOYb TaM AnaTcs no 4 mecs-
ua. CTonbKo Xe BpeMeHU 3aHMMaeT Nepexoq OT AHS K HOYM U HaobopoT. B rpyHTe
ObHapy>XeHbl NULLb LMaHOBaKTEPUN 1 NINLLIANHUKK, KOTOPbIE KONTOHU3UPOBanu, rnas-
HblM 06pa3om, nopuctele kamHu (Friedman, 1982; Rummel and Andersen, 1988). B
psiAe MeCT rpyHT A0 rMyOuHbl 1 M CTepuneH, ogHako UCCreLoBaHMe OKaMeHeNnocTemn
MO3BOSWIIO BbISIBUTH Hanm4ume npuaHakoB npexHen 6uotsl ( Horowitz, Cameron and
Hubbard, 1972). Nogo6Hoe BO3MOXHO 1 Ha noBepxHOCcTn Mapca.

Bonblio nHTepec Ans acTpobuornornm nNpeacTaBnsioT TakkKe MOKPbITbIE TOMCTbIM
crnoem nbga osepa 3emnu Buktopuun. HecMoTpst Ha KpyrioroaMyHyo HU3KYH0 TeM-
nepaTtypy B BoAe 3TUX 03ep obHapyXeHbl HemMaToabl U UnaHobakTepumn. AHanormy-
Hble o3epa nog TorLen nbaa MoryT ObiTb M B MONSpHbIX obnacTtax Mapca. OpHa-
KO HambonbLUMe TalHbl XU3HW Ha Hallel nnaHeTe n Bo BceneHHoln GyayT OTKpbITHI,
Kak nonaratoT MHOTMe y4YeHble, Npu UCCreaoBaHny BO3MOXHbIX (DOPM XM3HU B Bodax
noasnegHoro o3epa BoCTOK, pacnonoXXeHHOro B paoHe POCCUNCKON Hay4YHOW CTaHLUUK
«BocTok». PenvkToBO€ 03ep0 M30NMPOBaHO OT 3€MHOW 3KOCUCTEMbI Ha NPOTSHXKEHUN
HECKOIMTbKMX COTEH ThICAY NeT neasHbIM Kynomnom TonwuHon 3770 m. Hanuune B
BOAE KMCrnopoaa, npasaa B 04eHb 60nbLUMX KOHLEHTpaUWSX, U CPaBHUTENBHO BbICO-
kas Temneparypa Bogpbl (10-15 °C) He uckno4aloT BO3MOXKHOCTU CyLLEECTBOBAHUSA TEX
UNn MHbIX OOPM XM3HM B o3epe. [lonaratoT, YTO OTKPbITUE XM3HM B 03epe BocTok
OyOeT MMeTb KOCMMYECKOE 3HavYeHne, T.K. aHanorMyHbIe 03epa nog OrpOMHOW TOrLLEN
nbAa MoryT 6bITb M Ha APYrMX NraHeTax u Ux CnyTHUKaXx.

[ns KocMmuyecko MeauuuHbl HanbonbLUMN MHTEpeC MPeACTaBnsaloT poccuiickast
ctaHums «Boctok» (77° to.w. n 105° B.4.) n EBponenckas crtaHuusa «KoHkopaus»
(75° 10.w. n 123° B.A4.). OOGe cTaHUMKU pacrnonoXeHbl Ha NEeAHMKOBOM Kynone AHTapk-
TMabl, «BocTok»- Ha BbicoTe 3700 M, a «KoHkopausa» - Ha BbicoTe 3200 M Hag ypoB-
HeMm mopsi. [Ons o6enx CTaHuuUn XapakTepHbl KpaHe HU3KMEe TeMNnepaTypbl OKpyKato-
wen cpeabl ( Ao -89°C Ha ctaHuumn «BocTok») co cpeaHerogoBbIMMU TemnepaTypamm
-55,4°C («BocTok») n -50,8°C («KoHkopausi»). CBETOBON PEXUM Ha 3TUX CTaHLUAX
cneayoLniA: AeHb Y HOYb ANATCA No 4 MecsiLa, U B TeHYEeHKe YeTbIpeX MeCSILIEB NpouC-
XOAMT MOCTENEHHbIV Nepexon OT AHS K HOYM 1 HA0OOpOoT. YunTbiBas kpamHe CypoBble
KnumaTtuyeckme ycrioBusi, COTPYAHUKN CTaHuun (16 Yen.) Kpyrnbi rog HaxogsaTcsi B
NMoMeLLEeHMM, BbIXOAS 3a €ro npeaenbl TONbKO B Criyyae He0OXOAMMOCTM BbINOMHEHUS
npodgeccrnoHanbHou ageaternbHocTU. Ha npoTspkeHun 10 Mec. CBA3b YKa3aHHbIX CTaH-
LM C BHELLUHMM MMPOM OCYLLIECTBMSETCH TOMbKO MO paano. Takum obpasom, coTpya-
HUKK cTaHUM «BocTok» 1 «KoHkopausi» B Te4eHne ANUTENbHOro BpemMeHn paboTtatoT
B YCMOBUSAX U3OMNSALMN U OTPAHNYEHHON OBUraTeNlbHON aKTUBHOCTU, TOYHO TaKXKe Kak n
3KMNaxuU opbuUTaneHbIX KocMuYeckmnx ctaHumn (UnbuH, 1969, 1970, 2007).

B HacTosLee Bpems uccneqoBaHne MegULMHCKMX PUCKOB, CBA3AHHbIX C ANUTENbHBIM
npebbiBaHNeM 4YernoBeka B aKCTpeMarbHbIX YCIOBUAX, NPOBOAATCA TOMbKO HAa CTaH-
unn «KoHkopamsay».

THE USE OF ANTARCTICA FOR SPACE LIFE
SCIENCES RESEARCH

E.A. ILYIN, Institute of Biomedical Problems RAS, Moscow, Russia. ilyine@imbp.ru

The most preferable region for research in astrobiology is the ice-free dry valleys of
southern Victoria Land with the mean annual temperature about -20°C. The continu-
ous day and continuous night lasts four month each. It is believed that the Antarctic
dry valleys are the best analog to surface of Mars. The only cyanobacteria and lichens
are found in the soil. These organisms inhabited the structural cavities of porous rocks
(Friedman, 1982; Rummel and Andersen, 1988). In some areas of Victoria Land the
soils were sterile with good signs of previous biota (Horowitz, Cameron and Hubbard,
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1972). The similar features of previous or contemporary life can be detected in sam-
ples collected on Mars.

The perennially ice-covered lakes in Antarctica are also very interesting objects for re-
search related to astrobiology because the same types of lakes may be found in Polar
Regions on Mars and satellites of Mars and Jupiter. The study of possible forms of
life in ice-covered lakes especially in Vostok lake located under ice cup of 3770 m will
have space significant meaning.

For research related to biomedical aspects of long-duration piloted space flights Rus-
sian station Vostok and Europian station Concordia are the most preferable places.
Both stations located at the Antarctica ice cup at the height of 3700 m (Vostok) and
3200 m (Concordia) above sea level. The average annual temperatures at the area of
Vostok are -55,4 °C and at the Concordia -50,8 °C. The continuous day and continu-
ous night lasts four month each. Because of extreme climate the crewmembers leave
stations only for short period of time for fulfillment of professional duties. So, during
one year wintering at Vostok and Concordia stations small group of humans is living in
conditions of hypokinezia and isolation, the same as in prolonged space flight.

IMBP conducted biomedical investigations at Vostok station during 1965-1971. The
results of it were successfully used in space medicine (llyin, 1969, 1970, 2007).



TAXEJbIE A0PA B KOCMOCE — NCTOYHUK
PAOVAUMOHHOWM OMNMACHOCTW BBITN3U 3EMJTN U
B MEXIJIAHETHOM MNMPOCTPAHCTBE

M.U.MAHACIOK, HayyHo uccrnedosamenbckuli uHcmumym s0epHoul ¢husuKku
um. [].B. CkobenbubiHa MY, Mockea, Poccusi. panasyuk@sinp.msu.ru

OTHOCUTENBHO TSAXKENOM KOMMOHEHTbLI Aep (MOHOB) B KOCMOCe (Tshkenee Bogopoaa),
MOXHO OTMETUTb, YTO NMOTOKM WX CIMLLKOM Maslbl MO CPaBHEHWIO C ANIEKTPOHHBIMM WK
MPOTOHHBLIMY MOTOKaMM ANA TOro, YToObl BbI3BaTb 3HAYUTENbHbIE A03bl 0OMNyYeHus,
HO OHW MOryT paccMaTpuBaTbCsi B Ka4eCTBE OCHOBHOIMO KOMMOHEHT AMs OTAENbHbIX
cobbITui (SSE) B MMKpOCXeMax 1 Npu NoBpeXAeHNM BMONornyeckmnx CTPyKTyp Ha Mo-
NEeKynspHOM ypOBHe.

Ponb atnx addpektoB, cpeamn nobbix Apyrnx ahdhekToB M3Ny4eHus, Ype3BblHaiHO
Ba)XkHa Kak C TOYKM 3PEHUS XXN3HW 1 MOBPEXAEHNI BOPTOBOW NEKTPOHUKN, Tak 1 6e30-
MacHOCTM Miogen B Te4eHne ANUTENbHOro KocMrYeckoro norneta. Henb3sa npeHebpe-
raTb NPOTOHHOWN KOMMOHEHTON KOCMUYECKOro n3nyyeHus ans SSE n uonornyeckrmm
abdekTammn, NOCKOMNbKY CyLLECTBYET OMpPeAEeneHHbI KaHarn reHepauum et BTopuY-
HbIX YacTuy - uctoyHmkoB SSE. VMeeTcss MHOXECTBO MCTOYHUKOB siaep (MOHOB)
B KOCMWYECKOM npocTpaHcTBe. Cpeau HUX - N3nyvyeHne paguaumoHHbIX NoscoB 3eM-
NN, COMNMHEYHble SHepreTuYeckne YacTuLbl, ranakTUYeckne KOCMUYecKme nyym u gaxe
cam KocMuyeckuii kopabnb. dranyeckme xapakTepruCTUKN NOTOKOB 3TOWM KOMMOHEHTHI
KOCMWYECKON pagmauum o4eHb pasHble U 3aBUCSAT OT 0COBEHHOCTEW MX UCTOYHUKOB,
NPOLIECCOB yCKOPeHUs 1 TpaHcnopTa. Kak npaeuno, Ha nobor kocMuyeckuii annapat
OyneT BO3AENCTBOBaTb OAHOBPEMEHHO Pa3fNyHble KOMMOHEHTbI KOCMUYECKOro U3ny-
YyeHund. Mo3TOMy MX CNOXHO CMOAENMPOBATh, NCMOMb30BaHUS Ha3eMHbIE YCKOPUTENMN.
Kpome TOro, B HEKOTOPbIX Cryvasix TECTUPOBaHUE TakuX NMPOLECCOB B 3eMHbIX YC-
noBusx 6eccmbICreHHo. TOT Aoknag MocBsLWEeH B OCHOBHOM aHanuady guanyeckux
XapaKTePUCTUK MOHHOW KOMMOHEHTbI B KOCMUYECKOM MpPOCTpaHCTBe M npobnemam
MOAENMPOBaHMSA 3TOr0. BaXXHOTO KOMMOHEHTA AN OLEHKN pagvaunoHHON ONacHOCTH.

HEAVY NUCLEI IN SPACE - A SOURCE OF
RADIATION HAZARD IN THE VICINITY OF THE
EARTH AND INTERPLANETARY SPACE

M.l. PANASYUK, Skobeltsyn Institute of Nuclear Physics, Moscow State University,
Moscow, Russia. panasyuk@sinp.msu.ru

As to heavy component of nuclei (ions) in space (heavier than hydrogen) it is clear
that their fluxes are to low in space in comparison with electron component or protons
to cause any significant radiation doses effects, but they can be considered as the
major component for Single Events Effects (SEE) in microchips and for damages
of biological structures on molecular level. The role of these effects in the field of any
others radiation effects are extremely important both from the point of view of lifetime
and temporal damages of onboard electronics and safety of men during long duration
spaceflight. But we cannot neglect proton component of space radiation for SEE and
biological effects because of existence of specific channel of generation of second-
ary particles — sources of SEE, etc by them. Nuclei (ions) in space have a variety of
sources. Among them there are the Earth’s radiation belts, solar energetic particles,
galactic cosmic rays and even spacecraft’s itself. Physical characteristics of fluxes of
this component of space radiation are very different and dependent on characteristics
of their sources, acceleration processes, and transport. As a rule any spacecraft will
undergo simultaneously by different components of space radiation. Therefore it is
complicated to model them using on ground accelerator’s facilities. Moreover in some
cases such kind of on ground testing is senselessly. This talk is devoted mainly for
physical characteristics of ion components in space and problems of modeling of this
important component for radiation damages estimations.
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BEMOTPOMHOE BO3OENCTBME KOCMUYECKOW
noroabl: MUobl, PEAIIbBHOCTb 1 HOBbIE
HAMNPABJIEHWA NCCITIEOOBAHUA

M. B. PAMYNIbCKASA', B. H. OBPUOKO", C.M. YNUBUCOB?, "M3MWPAH, Mocksa,
Poccusi, ramary2000@yahoo.com. obridko@mail.ru. 2MeduyuHckuli ghakynbmem
PY/[IH, Mockea. kalcna@mail.ru

B poknage paccmarpuBatoTes:
- CoBpeMeHHOe COCTOSIHME 3HAaHUI O BO3AENCTBUM KOCMUYECKON norofdbl Ha buocdepy;
- MepcnekTuBbl pa3BuTUs aTo obnacTu Hayku B Grivkariwmve 30 ner.

MpuBoaaTcs pesynsratbl ANUTENbHbIX BuomeanumnHCKnx moHutopuHros 3MWPAH
1998-2012 r 1 TeNekOMMYHUKaLMOHHOTO POCCUNCKO-YKPAMHCKOro npoekta «[lenvo-
men» 2006-2011rr. Ha 6a3e pe3ynsraTtoB NpOCTPaHCTBEHHO- pacnpeneneHHon ceTtn
MoHuTOopuHroB 1998- 2012 rr (ot AxkyTcka go Cumdeponons, 6onee 500 000 nsme-
peHWIN) NPOBOAMTCA aHanv3 nporpaMMm MHAMBMUAYaNbHOW U couuanbHOW agantauum
opraHu3mMa 4YernoBeka K COBPEMEHHbIM HU3KO3HEPTMYHbLIM KOCMOreounan4eckmm ak-
TOpaMm; NMOKa3bIBAETCA CYyLLUECTBEHHOE OTMMYME UMEIOLLIErocs pearibHOro pacrnpege-
NeHNst BMOMENLIMHCKMX MOHUTOPWHIOBBLIX AaHHbLIX OT HOpMaribHOro pacnpeneneHuns
lMyaccoHa; paccmaTpumBatoTcs 0COBEHHOCTN adanTaumm B 3aBUCUMOCTM OT dhasbl LIMK-
na CofHeYHoM aKTUBHOCTM U ce3oHa roga 3a 14 net moHutopuHra MISMWPAH Ha 6ase
MOCTOSIHHOM Tpynnbl 0bGcrneagyemblx; NpeanaraeTcs TeopeTnyeckass Modenb apjarn-
TaUMOHHON CMEHbI YNOPSA04YEHHOTO U XaoTUYECKOro PeXnMoB paboTbl cepaua nog
BHELUHMM BO3[ENCTBMEM; BbICKa3blBAETCA rnnote3a ob ataBUCTUYECKOM XapakTepe
Takux acppekToB.

Kak nokasanv MHOroneTH1e MOHUTOPVHIOBbIE UCCIEA0BaHNS aBTOPOB, MHOTNE nNpes-
CTaBMeHnss O BO3AENCTBMN KOCMUYECKOW norodel Ha Buocdepy, akTuBHO obcyxaae-
Mbl€ XypHanmMcTamu 1 obLIecTBOM, ABNATCS Mudamu. MNossneHne aptedakTos B
OCHOBHOM CBS13aHO C HEAO0CTaTO4HOW AfIMHON 3KCMEePMMEHTanbHbIX PSAA0B AaHHbIX,
NMEIOLLIMXCA B PaCropsKeHun nccnegosarenein. PaccmaTtprBatoTcs OCHOBHbIE MUMbI
0 6MOTPONHOM BO3AEVCTBUM KOCMUYECKOW MOroAbl U MPUYMHBI UX BO3HUKHOBEHUS.

B kayecTBe NpakTUYECKOro MPUIIOXKEHUsI UCCredoBaHWn NpeasiaraeTtcs TEXHOMorvs
TENeKOMMYHVIKaLWMOHHOTO CKPUHWHIE 300POBbs HaceneHus Poccuun, Basupytoliascs
Ha [pyAa-TEXHONOrUAX.

Takke paccmaTpuMBaeTCs pofib COBPEMEHHbIX renmobronormyeckux mnccneaoBaHuin
B pelleHnn 3agay O paHHWUX aTanax (OPMUPOBAHUSA XMU3HM Ha 3emne U AVHaMUKN
apesHero CornHua.

Jlnteparypa:

MoHorpadusi «BruoTponHoe Bo3aecTBME KOCMUYECKOW MOroAbl» (1ox peaakimein M.B. Paryibckoii),
CaHkT- MNeTtepbypr, M3-80 BBM, 2010 r, 330 cTp.

SPACE WEATHER'S BIOLOGICAL IMPACTS:
MYTHS, THE REALITY AND NEW DIRECTIONS OF
THE INVESTIGATIONS

M.V. Ragulskaya’, V.N. Obridko', S.M. Chibisov?, /ZMIRAN, Moscow,
ramary2000@yahoo.com, obridko@mail.ru, 2RUDN, Moscow. kalcna@mail.ru

In this presentation, we discuss the current state of the gained knowledge of the space
weather’s impacts on the biosphere. The perspectives of further development in this
branch for the next 30 years are outlined. The results of the continuous biomedical
experiment carried out at IZMIRAN from 1998 to 2012 as well as the outcomes of
the telecommunication monitoring conducted in the frames of the Russian-Ukrainian
project “Heliomed” for 2006-2011 are presented. Using results of analysis of more
than 500000 measurements database, we discuss some peculiarities of the human
organism’s adaptation regimes during different phases of the solar activity cycle. Also,
changes of the ordered and chaotic adaptive regimes in a human organism are consid-
ered [1]. The continuous monitoring investigations led by the authors give a possibility
to state that many ideas of the space weather impacts on humans, actively discussed
in the society and media, are no more than myths. The role of the modern helio-biolog-
ical investigations in the solving of the “young Sun problem” as well as their application
to the tasks of the early stages of the terrestrial life forming is considered.

“S3r6ace weather’s biological impacts” (edited by M.V. Ragulskaya), BBM, St. Petersburg, 2010,

p.
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KOCMUYECKWME JTYY N 3BOJTIOLUNA BNOCPEPDI:
NMONCK HOBbIX NMOAXOO0B

.. MUPOWWHWYEHKO, MHcmumym 3emHO20 MagHemu3ma, UoHocgepb! U
pacrnipocmpaHeHusi paduosgorniH um. H.B. Nywkoea (M3MWPAH), Mockosckasi 06r1.,
Tpouuk, Poccus. leonty@izmiran.ru

Brocdepa 3emnu 3apogunacb, pasBrBanacb U NPOAOIMKAET CBOK 3BOMIOLMIO Mpu
HanNMuuM MNOCTOSIHHO OENCTBYHOLLEro 3Kos102Uu4ecKo20 ghakmopa - paanaLNoHHOro
doHa uoHu3uUpyrowux ussy4eHul. K nocrnegHUmM OTHOCATCS, B MEPBYHO ovepenp,
eCTeCTBEHHas pPaAMOaKTMBHOCTb OKpYXatoLen cpedbl 1 KOCMUYeCKNe Ny4du ranaktu-
Yyeckoro u conHevHoro npoucxoxaenus (FKIM n CKI). Hag noBepxHOCTbIO CyluM Ha
CcpeaHux LWmpoTax 3emMnu pagnaumnoHHbIn oH Ha 2/3 oBycroBreH nsny4eHnsammn pa-
OMOaKTUBHBIX BellecTB u Ha 1/3 — kocMmudeckummn nydamu (KJT). Hag noBepxHOCTbIO
oKeaHa paauauMoHHbIN OH noyTy Lenvkom obycnosrneH KJ1. EcTb ocHoBaHus yT-
BepXaaTb, YTO U B HacTosLlee BpeMs Guocdepa NpoaorkaeT 3BOMOLMOHNPOBATL B
YCNOBUAX NEPEMEHHOro paaraLnoHHOro ooHa 3a CYET Bapuauuin nHteHcnsHocTr KJl.
[MOTOK KOCMUYECKMX nyyen, NPUXoaawmnx u3 ManakTukv, NOABEPXKEH 3HAYUTENMbHBLIM
N3MEHEHUsIM BO BPEMEHU U NPOCTPaHCTBE. MMPUYNHON Takmx N3MEeHEeHUn MoryT ObITb
BCnbiWwky CBEPXHOBBIX 3B€3[, 0COOEHHO B neprogbl npoxoxaeHus ConHua vepes ra-
nakTnyeckue pykasa. B cBoto oyepeab, notoku CKI1 3aBUCAT OT 4acTOTbl ¥ MOLLHOCTM
Benbiwek Ha ConHue. CymmapHoe Bosaencteue MKIT n CKJT Ha okonosemHoe npo-
CTPaHCTBO, B KOHEYHOM CYETE, CUMbHO 3aBUCUT OT YPOBHSA COSNTHEYHOW aKTUBHOCTMU
(CA) B HacTosilLlee BpeMs M MOITO CyLlecTBeHHO 3aBuceTb oT CA B ganékom npo-
wriom 3emnu (B anoxy «monogoro ConHuay).

C [Opyroi CTOPOHbI, K HAcTosiLeMY BpeMeHu ycTtaHoBrneHo, 4to [KIT u CKJ1 urpatot
Ba)XHYI0 pOrib B pasnunyHbIX npoueccax B atmocdepe 3emnu. K HUM oTHOCATCA Mo-
HM3aumsa 1 Bo3byXaeHWe aTOMOB aTMocepbl, ONyCTOLIEHNE O30HHOrO cros, obpa-
30BaHMeE OKWUCIOB a3oTa (HUTpaToB), paboTa rmobanbHON Leny aTMOCEPHOro 3MeKT-
puyecTBa, 06pa3oBaHMe SMeKTpMYECTBa rPO30BbIX 0OMAaKoB M MOMTHUEBLIX Pa3psaoB,
dopMMpoBaHue 06Ma4YHOCTM U BbINAAEHWE ocagkoB. B reomornyeckom npoLuriom
3emnu aghgpekmnbi eo3zdelicmeuss KJI1 Ha ammocghepHbie npouecchi Gbiny TECHO
CBsi3aHbl TaKke C BapvauusiMu reomarHuTHoro nonsi. OTcloaa BbITEKAET BO3MOXHAS
cBA3b Mexay KJ1, COnHeYHoM akTMBHOCTbLIO, TeOMarHeTM3MoM W KNnumMaToM 3eMnu, 4Yto
B CBOK 04epefb, onpeaensieT koceeHHoe eo3delicmeue KJ1 Ha 6uocdepy.

YXe HeckonbKo AecATuneTuii obcyxgaetcs Takke rmnoresa 0 BOSMOXHOM MpPsSMOM
eo3deticmeuu KJ1 Ha 6uocdepHble npoLecchl, B YaCcTHOCTW, Ha 4acToTy MyTauui
ANt OTAENbHbIX OPraHN3MoB. ATOT APdEKT MOXKET ObITb OOYCMNOBMEH NPUXOAOM MOLL-
Horo notoka KJ1 ot CBepxHOBOW, BCMbIXHYBLUEW NO6NM3ocT OT CONMHEYHON CUCTEMDI.
OpHako nocneacTBms Takoro o6rny4eHnsa MoryT ObITb pasHbIMU ANst pa3nuMyHbIX Npea-
cTaButenen bruocdepsbl. Tak, B anoxy AUHO3aBpoB (~65.5 MrH. neT Ha3a) NoBbILLEH-
Hast paguaums ot KJIT morna okasartbCcs NPUYMHON NX BbIMUPAHUS, Toraa Kak Ans opy-
TUX KMBOTHBIX M paCTEHUI 3HAYUTENBbHOE MOoBbIEeHNe UHTeHcMBHOCTY KJT Mormno 6bITb
haKkTopom, CnocobCTBYOWMM UX AanbHenwen aponounn. Ocobbin nHTEpec npea-
CTaBnsieT Tak HasbiBaeMblli «Kembpunckuin B3pbiB» B Gnocdepe (~540 MnH. net Ha-
3afj), korga, CornacHO HEKOTOPbIM METEOPUTHBIM AaHHbLIM, MHTEeHCUBHOCTL KI1 morna
cocTaBnsiTh Nuwb 7/3 om coepeMeHHO20 YyPOBHSI. [UraHTCKNE COMHEYHbIE BCMbILLIKM
Tuna 23 despans 1956 r., N0 HEKOTOPbLIM OLEHKaM, MO ObITb NPUYMHON YETLIPEX
cryyYaeB BbIMVpaHUS paguonspuyn 3a nocrnegHue ~2.5 MunnmnoHa net, ocobeHHo npu
YCINOBMM UX COBMAAEeHUs C NepuogamMu reoOMarHUTHbIX MHBEPCUN. B HEKOTOpPbIX 3K-
crepumMeHTax nocrnegHero BpemMeHn oTMevatoTcs adhdeKTbl BO3AENCTBUS emopuy-
HbiIXx HelimpoHoe om KIJI Ha KneToyHbIe KynbTypbl (HAanpumep, BO BPEMS COMHEYHbIX
MPOTOHHbIX COObLITUI B OKTsIOpe 1989 r.). BaxHo oTmeTuTb, UTo KJT CBEPXBLICOKOWA
aHeprum (= 10" 3B) ¢ BbICOKOW BEPOSITHOCTBIO MHULMMPYIOT MOMHWEBbIE pa3psiabl B
aTMocdepe, YTO, B CBOK 04epe/b, CNocoOCTBYET 06pa3o8aHuU0 HEKOMOPLIX CII0X-
HbIX MOJIEKYJ1, KOTOpblE€ SBMSATCA OCHOBHbIMU CTPOUTENbHBIMU KKUpAnYammn» Ans
3apOXOEHUA U Pa3BUTUSA XM3HM Ha 3emre.

B uenom, c acTpodusnyeckor To4kn 3peHnss HeobXoanMO, B YaCTHOCTM, 3aHO80 oue-
HUMB BEPOATHOCTU BCbILeK CBEPXHOBBIX U TMFaHTCKMX COMTHEYHbIX BCMbILLEK, C aKKy-
paTHbIM y4éToM BpemeHu nepeHoca KI1 n3 Manaktuku k 3emne u 1.n. Pagnobronoram
reHeTMKam, Ha Hall B3rmsafd, NPeAcTOUT MPOBECTU HOBbIE MOAENbHbIE UCCIIE[0BaHNSA
C Y4EeTOM pearnbHon KocModuandeckon nigpopmaumm o KIl B npoLunom n HacTosLem.

25



SWH 1.16

26

COSMIC RAYS AND EVOLUTION OF THE
BIOSPHERE: SEARCH FOR NEW APPROACHES

Leonty I. MIROSHNICHENKO, N.V. Pushkov Institute of Terrestrial Magnetism,
lonosphere and Radio Wave Propagation (IZMIRAN), Russian Academy of Sciences
(RAS), Moscow Region, Troitsk, Russia. leonty@izmiran.ru

The Earth’s biosphere was born and has developed with permanent ecological fac-
tor, namely, with an ever present background of ionizing radiations. The latter are,
first of all, natural radioactivity and cosmic rays of galactic and solar origin (GCR and
SCR). Above the Earth’s land surface at middle latitudes the radiation background for
2/3 of magnitude is provided by radioactive substances and for 1/3 - it is due to cos-
mic rays (CR). Above the ocean surface the radiation background is near completely
formed by cosmic rays. It may be stated that even now the biosphere still continues
its evolution under changing radiation conditions due to variation of background CR
intensity. In fact, cosmic rays flux from the Galaxy is undergone to considerable spatial
and temporal changes. The causes of such changes may be the Supernova bursts,
especially in the periods of the Sun’s passages through galactic arms. In turn, the
SCR fluxes depend on the occurrence rate and power of giant solar flares. Combined
impacts of GCR and SCR on the near-terrestrial space, finally, are strongly determined
by the level of solar activity (SA) at present, and moreover, those effects might con-
siderably depend on the SA level in the remote past of the Earth, during the epoch of
the “young Sun”.

On the other hand, it was found by present time that GCR and SCR have played an im-
portant role in different processes in the Earth’s atmosphere. The latter are: ionization
and excitation of the atmospheric atoms, depletion of the ozone layer, production of the
nitrogen oxides (nitrates), operation of the global electric circuit, formation of electric
charge in the clouds and generation of lightning discharges, formation of cloudiness
and precipitation falls. In geological past of the Earth the CR effects on the atmos-
phere might be also closely tied with the variations of geomagnetic field. Hence it
follows a possible relation between CR, solar activity, geomagnetic field and terrestrial
climate that, in turn, determines indirect impact of CR on the biosphere.

Meanwhile, for several decades a hypothesis is discussed on possible direct impact
of CR on the biospheric processes, in particular, on the occurrence rate of mutations
for some organisms. This effect may be due to arrival of intense flux of CR from the Su-
pernova burst that happened near the Solar system. Note, however, that after-effects
of such radiation exposure may be different for different species of the biosphere. For
example, if enhanced radiation in the dinosaur’s epoch (~ 65.5 My ago) might be a
cause of their extinction, for some other animals and plants considerable increase of
CR intensity could serve as a factor that favored to their further evolution. Of special
interest is so-called Cambrian explosion in the biosphere (~540 My ago) when, accord-
ing to some meteoritic data, CR intensity was about 1/3 of modern level. As to giant
solar flares of the 23 February 1956 type, according to some estimates, in the past
they might be a cause of four extinctions of Radiolaria within last ~2.5 My, especially
in the case of coincidence of the flare events with the periods of geomagnetic inver-
sions. In some recent experiments, there were noted effects of secondary neutrons
from CR on the cell structures (for example, during a series of solar proton events in
October 1989). It is important that GCR of extreme energies (= 10" eV) with a high
probability may initiate the lightning discharges in the atmosphere, and this factor, in
turn, could stimulate the formation from simple organic compound of complicated
molecular complexes - “building blocks” of the life at the Earth.

In the whole, from astrophysical point of view, it would be timely, in particular, to es-
timate a new probabilities of SN bursts and giant solar flares, taking into account
accurately the transport time of CR from their sources to the Earth etc. As to the radio-
biologists and genetics, they will have, to our mind, to carry out new modeling studies
with taking into account new real information about cosmic ray variations in the past
and in the present time.
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BIIMAHNE LIMKITOB KOCMWYECKOW MOoroabl
HA TEOXPOHOJIOIMNNIO BUOJTIOTMYECKUX,
KIIMMATNYECKNX N TEOJTOI'MHYECKUX
N3MEHEHWNN

A.J1. XAPUTOHOB, I.N. XAPUTOHOBA, /lHcmumym 3eMHO20 Ma2Hemu3ma,
uoHocghepsbI U pacrnpocmpaHeHus paduosorH um. H.B.lMywkoea Pocculickol
akademuu Hayk, e. Tpouuk Mock. obn, Poccus. ahariton@izmiran.ru,
galina@izmiran.ru.

B ctatbe npoBedeH aHanM3 MMEKLMNXCA NPeacTaBneHnin 0 ponu akTopoB KOCMMU-
YeCKoW norogbl B rMobanbHbIX KMMMaTUYECKUX M3MEHEHNAX NPUPOAHON cpedbl 1 6uo-
cchepbl 3emnu B npoLecce ee 3BonoUMK. B kayecTBe NCXOOHBLIX 3KCNEPUMEHTarbHbIX
JaHHbIX 6bina ncnonb3oBaHa reomarHuTHaa K-Ar BpemeHHas wkana Koxa 3a noc-
negHue 5 MiH. NnerT, WkKana naneoMarHuTHbIX nHeepcui MNeyvepckoro .M. 3a nepuog
okono 550 MunnMoHOB NeT, AaHHble 06 uU3MeHeHun ypoBHS Bod MwupoBoro okeaHa
3a nocnegHune 180 MUNNMOHOB NET, NANEeOTEKTOHMYECKNE OaHHble 3a 4.6 munnnapaa
NeT, JaHHble O CKAYKOOOpa3HOM BO3HUKHOBEHUU U Pa3BUTMU HOBbIX BUOMOrMyeckmx
BMAOB 3a nocnegHue 4.0 munnvapga neT, AaHHble re0XPOHOMOMMN O NeOHUKOBbIX
nepuogax, pacCuymTaHHbIX MO MakCUMarbHOMY Y MUHUMAITbHOMY PacrnpOCTPaHEHUIO
aBanopuToB 3a nocnegHne 800 MUNNMOHOB NeT. [JaHHble aHann3npoBanucCb CreKT-
panbHbIM METOAOM MaKCUMarbHOW 3HTponun. B pesynerate cnekTpanbHOro aHanusa
BblAerneHbl HECKONbKO OCHOBHbIX MepuoaunyHocTen, cootBeTcTBytowmne T1=740+£100,
T2=370450, T3=185+35, T4=25+10, T5=3%1, T6=0.6-0.4, T7=0.2-0.1 munnuoHam rner,
NposIBNAIOLLMECS B pasfnnyYHbIX reodmanyecknx n GuocdepHbix npoueccax. Mo pe-
3ynbTatam aHanm3a BblAENEHHbIX NEPUOONYHOCTEN B Pa3NNYHbIX reobuouranyeckmnx
OaHHbIX Obina cpopmynupoBaHa 1 06CyxaeHa BO3MOXHAS MOAerNb reoU3NYeCcKnx n
BrocdhepHbIX N3MEHEHUI, KOTOPbIE CBA3aHbI C NEPUOONYECKUMUN BO3AENCTBUSMU Ha
3emnio hakTopoB KOCMUYECKON Norofbl (M3MEHEHNE BENNYUHBI MAarHUTHOTO NONS, 13-
MEHEeHVEe NMOBEPXHOCTHOM MITOTHOCTM MOHU3MPOBAHHOIO M HENTPanbHOro BOAOPOAA,
KOHLEHTpaLuUn BeLLlecTBa OCTaTKOB CBEPXHOBbLIX) Npy ABWXeHUn 3emnu, B npouecce
ee 9BOMILUMOHHOro pa3sutus. Pabota BeinonHeHa npu nopaepxke POPU no rpaHTy
Ne 10-05-00343-a.

INFLUENCE OF CYCLES OF SPACE WEATHER ON
GEOCHRONOLOGY OF BIOLOGICAL, CLIMATIC
AND GEOLOGICAL CHANGES

A.L. KHARITONOV, G.P. KHARITONOVA, Pushkov Institute of Terrestrial
Magnetism, lonosphere and Radio Wave Propagation of a Russian Academy of
Sciences, Troitsk, Moscow region,Russia. ahariton@izmiran.ru, galina@izmiran.ru

The analysis of available representations about the role of space weather factors in
global changes of the environment and biosphere of the Earth is carried out in the
paper. The Cox geomagnetic time scale (from K-Ar method) to 4.5 million years, Pech-
ersky paleomagnetic inversions time scale to 550 million years, the experimental data
about change of level of waters of the World Ocean for the last of 180 million years,
the paleotectonic data for 4.6 billion years, the data about occurrence and develop-
ment of new biological species for the last of 4.0 billion years, data of geochronology
for the ice ages calculated from the maximum and minimum distribution evaporites for
the last 800 million years has been used as the initial data. The data was analyzed by
a spectral method of the maximum entropy. As a result of the mathematical analysis
some basic periodicity corresponding to periods T,=740£100, T,=370+50, T,=185+35,
T,725+10, T =31, T,=0.6-0.4, T,=0.2-0.1 million of years, shown in various geophyS|-
cal and blosphere processes are allocated. By results of the analysis of the allocated
periodicity in the various geobiophysical data the possible model of geophysical and
biosphere changes, which are connected with periodic influences to the Earth space
weather factors (change of the value of the magnetic field, change of concentration of
the ionized hydrogen, galactic space rays) at movement of the Earth, in the course of
its evolutionary development has been formulated and discussed. This work was sup-
ported by Russian Foundation of the Basic Research grant Ne 10-05-00343-a.
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CEKUWNA [2]. KOCMUNYECKAA NMOIroadA
N 300OPOBbLE YEINNOBEKA HA 3EMJIE

ALIGNED PHYSIOLOGICAL-EPIDEMIOLOGICAL-
PHYSICAL ENVIRONMENTAL MONITORING OF
VARIABILITY IN VERNADSKY’S NOOSPHERE: A
CHRONOUSPHERE

Franz HALBERG', Germaine CORNELISSEN', Larry BEATY", Othild
SCHWARTZKOPFF', Francine HALBERG', Miguel REVILLA?, Jarmila
SIEGELOVA?, Sergei CHIBISOV*, Tamara BREUS?, 'Halberg Chronobiology
Center, University of Minnesota, Minneapolis, MN, USA, 2University of Valladolid,
Spain, 3St. Anna Teaching Hospital, Masaryk University, Brno, Czech Republic,
“People’s Friendship University of Russia, Moscow, Russia, *Space Research
Institute, Moscow, Russia. halbe001@umn.edu

Science is now in a position to complement the systematic monitoring of geomagnet-
ism (which Humboldt, Gauss and Sabine started) by surveilling with environmental
variables aligned time series accumulating in parallel on human individual and popula-
tion health and disease and other military-political and economic affairs. Thereby, a
cross-validation of novel or old aspects of physical and biological dynamics such as cy-
cles becomes possible. The probability of the occurrence of a period in biology leads to
a corresponding period in physics and vice versa. Instrumentation has been available
for decades for around-the-clock automatic monitoring of blood pressure and heart
rate, and will soon be miniaturized, completely unobtrusive and affordable so that it can
serve everyone as a gauge of stress and strain, assessed chronobiologically by more
or less transient changes in rhythm parameters, vascular variability anomalies, VVAs
and disorders, VVDs, respectively. These characteristics are altered for a few days but
smoothed out in a record of 7 days in vascular variability anomalies, VVAs but persist
in the fit of a 24-hour(h) period to a 7-day around the clock record, in VVDs, that may
serve as harbingers/determinants of severe disease, to be detected and treated during
wellness for primary prevention, to nip iliness in the bud, in keeping with a consensus
in medicine (1). The demonstration that the same chronobiologically interpreted ambu-
latory blood pressure monitoring (C-ABPM) for a personalized health care could also
detect antecedents of the March 11, 2011 earthquake and tsunami in northeast Japan
(2), that self-measurements did not detect as more than an after-effect (3), is a glimpse
of the still broader scope of C-ABPM.

A wide spectrum of relatively new cycles in and around us has been mapped in the
infradian domain of periods, 1, longer than 28 hours (1). Multiseptans, with ts mostly
differing from precisely 7 days and their harmonics or sub harmonics, characterize ge-
omagnetism as natural weeks, as recorded by biologists (4), because of their ubiquity
in living matter, and confirmed by physicists (5, 6), where previously it was proposed
in physics that a week in geomagnetism may be a sign (only) of human-made pollu-
tion (7). A near-transyear (1.00 year < [t - Cl {95% confidence interval}] < [t + CI] <
1.20 years) was found by biologists in solar magnetism, assessed by physicists with
instruments on earth, again because of its presence in living matter (8). Conversely,
the physicist’'s 1.3-year (9) led to corresponding ts in cardiac arrhythmia and sudden
cardiac death and further to the discovery of their diversity in space and time and thus
to a very broad definition as a far-transyear (1.2 years < [t - Cl] < [t + CI] < 1.9 years),
the range determined by its point estimates in different geographic regions. The finding
of about 154-day periods in solar flares (10) led to biological counterparts in human
blood pressure and heart rate, circulating melatonin and urinary steroid metabolites
(11). Many of these quasi-periods are aeolian, waxing and waning in amplitude to the
point of disappearance and reappearance, drifting in period and/or phase, and non-
stationary not only in time but also in space, so that during the same time span there
are drastic geographic differences among the point estimates of the far-transyear in
sudden cardiac death (SCD), e.g., that in Minnesota lying outside the CI (95% con-
fidence interval) of the SCD incidence variable in the Czech Republic and the Cls of
the SCD rt estimates during similar time spans not overlapping those in Hong Kong,
the Republic of Georgia, and North Carolina, USA and changing in a given geographic
location with time (8).

The well-known Horrebow-Schwabe about 11-year sunspot number and the Hale
about 22-year cycles, the 50-year Kondratiev economic cycle and the about 60-year
climate cycle all have transdisciplinary counterparts in human affairs, as does the
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largely forgotten (except for a few notable exceptions), near 30- to 40-year Bruckner-
Egeson-Lockyer (BEL) cycle (12). The transdisciplinary counterparts have been re-
corded longitudinally in populations by anthropometry (13) or epidemiology (8) and
notably in individuals by physiologic monitoring (12).

As a population, human newborns are sensitive magnetometers which show by their
weight an ~60-year 1, and by their length an ~50-year t in both genders while head cir-
cumference reveals a 60-year t in boys and a longer t in girls, as a selective assortment
of 1s (13). Such a selective assortment of ts in time, known in space from genetics, a
science originating from a pea patch in Brno, where now blood pressure monitoring for
7 days is being introduced, is also encountered in individuals mapped longitudinally
who have monitored themselves for decades (14). In an elderly man (FH), a BEL may
characterize heart rate, an about 11-year cycle systolic blood pressure, and an about
15-year 1 in diastolic blood pressure (14) may perhaps mirror Makarov and Sivara-
man’s global solar activity cycle (15), which like the BEL cycle is mostly forgotten. The
very broad transdisciplinary spectrum to which Rohde and Muller added ts of 143- and
62-million-year length (16) has been complemented by Cornélissen, with a third t of
39 million years length, with a Cl (95% confidence interval) as a critical added step to
all 3 myriadennians (17).

Uncertainties (ClIs) to all ts are desirable for whoever introduces order into the effect
of the cosmos upon us, for which the decades-long series have allowed the dem-
onstration that by the criterion of shared frequencies, the association of the human
mind (noos or nous), with either terrestrial or interplanetary magnetism, more than
matches by odds ratios the accepted relation of the magnetisms on earth and in space.
This finding constitutes a novel framework for Vladimir |. Vernadsky’s noosphere (18),
which becomes a time-structured chronousphere (by portmanteauing “nous” (instead
of “noos”) into “chronos” = time and “sphairos” = globe, sphere), referring to glocality
in space and time. In time, “global” defines analyses of time series as a whole, e.g., by
spectral windows, and “local” defines analyses of sections of the series varied system-
atically in length, e.g., by spectrograms, gliding windows and serial sections, and all
methods used together are glocal, as are wavelets.

In keeping with the recommendations of an earlier World Forum on “Natural Cata-
clysms and Global Problems of the Modern Civilization”, held 19-21 September 2011
in Istanbul, Turkey (www.2011.geocataclysm.org) (19), this June 2012 conference, ini-
tiated by one of us (TB) and other physicists and biomedical investigators, seeks a
consensus on the need for systematic physiological and epidemiological monitoring
by a unified science-based accumulating aligned space and terrestrial weather series
aligned with physiological and epidemiological data. These records can be systemati-
cally reanalyzed by repeated passes over the ever-longer time series on a website of
an international governmental endeavor, as in the now-ongoing project on The BIO-
sphere and the COSmos. For too long, physics and biomedicine have been more or
less blind to each other with the coining of disciplinary basics advocated from each
side (8, 20). This status quo must be remedied, starting with C-ABPM so that 1. as
individuals, we recognize undue loads and remove them as far as possible to prevent
strokes; so that 2. as populations, we develop appropriate measures to optimize the ef-
fect of the cosmos upon populations’ mood and vigor, the hard-to-define good vs. bad,
love vs. hate, and perhaps 3. C-ABPM can serve seismology as well, since a voice in
this discipline recognized that a single discipline “can’t do it alone” (21).
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ASTRO-GLOCAL SPATIALLY AND TEMPORALLY
(GLOBAL & LOCAL) COMPREHENSIVE HEALTH
WATCH ESPECIALLY AT HIGH ALTITUDE
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Background: We advocate aligned biospheric and space-terrestrial weather monitor-
ing as a feature of both health care and a unified science. To learn whether more than
one solar cycle stage may be considered in relation to human cataclysms, we use an
illustrative example asking (only rhetorically!) whether one of the many longer than
~11-year solar or galactic cycles can lead to cataclysms.

On 1 August 2010, an entire hemisphere of the sun erupted. Filaments of magnetism
snapped and exploded, shock waves raced across the stellar surface, and billion-ton
clouds of hot gas billowed into space. A coronal mass ejection (CME) headed directly
for Earth. The huge solar storm triggered unusual northern and southern auroras ap-
pearing on the night of August 3. Geomagnetic turbulence in Japan was observed on 4
August. The CME could have driven disastrous flooding occurring in Ladakh on 5 and
6 August 2010 in association with an annual acrophase of environmental temperature
recorded by us there and also reported in Pakistan and in Gansu, China. A heat wave
and smog were presumably associated with the CME in Moscow on 2-9 August.

Aim: A chronoecologic health watch in Ladakh, using “glocal comprehensive assess-
ment (GCA)” to study the human circulation, autonomic nervous system activity and
health quality as a physiological system at high altitude, complements a chronoeco-
logical study in Japanese towns. Ladakh is a very arid region of east Kashmir, adjacent
to Tibet, at an altitude of 2500 to 4600 m between the Karakoram and the Himalaya
ranges.

Subjects: 3418 Ladakh residents, i.e., 549, 461, 447, 164, 788, 420 and 589 citizens,
were checked out annually since 2004 to 2010, respectively. High-altitude environ-
ments have less oxygen, lower pressure, cold temperature and strong UV-radiation.
From June 2009 to September 2011, we monitored, every 30-min, among other data,
air temperature, relative humidity, air pressure, wind direction, wind speed, rainfall, up-
ward/downward long/short wave radiation and UV-radiation investigated in chronomic
serial sections with a 24-hour and a separate 7-day cosine fit.

Results: Disastrous floods on 5 August followed the CME on 1 August 2010, seen
in serial sections of rainfall. Meteorological observation disclosed a disruption of 1/f
fractal scaling of the environmental temperature before the floods in Ladakh, whereas
serial sections showed the circannual acrophase. Annual Health Watch shows, as
compared to Japanese subjects, that residents in Ladakh slept less (7.8 vs. 6.9 hours,
p<0.001), a lower SpO2 (84.4 vs. 96.0%, p<0.00001), decreased parasympathetic
activity (lower LF and HF; p<0.05), higher sympathetic activity (increased LF/HF ratio,
p<0.05), higher diastolic blood pressure (BP) and heart rate (p<0.00001). Floods on
5 August affected the health of Ladakh citizens: Systolic and diastolic BPs increased
from 130.1/81.7 to 135.2/85.7 mmHg (p<0.005), arterial stiffness CAVI increased from
7.72 to 8.22 m/sec (p<0.0001). The percentage of citizens suffering from depressive
mood increased from 5.3 to 8.8 % (p<0.0001).

Discussion, or rather speculation advocating blood pressure with space weather
monitoring. We can ask (only rhetorically) whether one of the longer solar or galactic
geological cycles can override the conditions of the minimum in a Horrebow-Schwabe
about 11-year sunspot cycle. In 2010 (1) we were presumably near the end of one of
the ~30 million-year (possibly a Hans Stille geological cycle as the sun passes through
the galactic equator area (1, personal communication from Elchin Khalilov) but can-
not sufficiently resolve the stage of a myriadennian biospheric possible coperiodisms
(2) of ~37.8 million years that may have peaked or reached a critical stage during a
minimum of the undecennian sunspot cycle stage (3, 4). Only prospective monitoring
of ourselves and around us, in the steps of others (5), can provide an answer to this
speculation.

Conclusion. An astro-glocal (in space and time) assessment is recommended as
background for diagnosis and treatment, especially at high altitude. Both a relatively
short (about 11-year) and long (up to and beyond about 30 or 37-million-years) cycle
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can be monitored in the future in us, as soon as we transfer the technology now avail-
able to monitor pressure in our tires to humans at all ages from womb to tomb (whether
or not they drive).

(Acknowledgement: This study was mainly supported by Grant-in-Aid of Research Institute for
Humanity and Nature (D-03): Human Life, Aging, and Disease in High-Altitude Environments:
Physiomedical, Ecological and Cultural Adaptation in “Highland Civilizations”; Leader: Kiyohito
Okumiya)
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SUBTRACTION AND ADDITION (REMOVE AND
REPLACE) FOR A SCRUTINY OF SPACE WEATHER
AND HUMAN AFFAIRS
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HALBERG', 'Halberg Chronobiology Center, University of Minnesota, Minneapolis,
MN, USA; ?2Tokyo Women’s Medical University, Medical Center East, Tokyo, Japan;
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Background for the forthcoming meeting consists of 5 volumes of contributions pro-
vided by one of us (KO) (1-5), who first documented the circadian over swing, CHAT
(short for Circadian Hyper-Amplitude-Tension) in the clinic, introduced blood pres-
sure self-surveillance around-the-clock for 7 days in two Japanese cities, and found
geomagnetic effects on the ECG in the arctic by comparing days with and without
magnetic storms in 1-week electrocardiography records. Three volumes stem from
another of us (MM) (6-8) who documented, among others (9), tidal sensitivity on him-
self (10) and discovered circasemimillennians, about 500-year cycles in historians,
poets and physicians (11; cf. 12), who appeared concomitantly on different continents
at times when communications among their civilizations were not known. Mikulecky’s
circasemimillennians are also mapped in environmental and other biospheric coun-
terparts: stalagmite coloring indicating cave temperature, tree rings, and international
battles (12). With his associates, he also extended the scope of cycles longer than
a year by several months, the far-transyears (1.2 years < [t {period} - Cl {95% confi-
dence interval}] < [T + Cl] < 1.9 years) (13-15), originally documented in sudden cardiac
death and cardiac arrhythmia (16) and in all longitudinal records of blood pressure
and heart rate available for analysis (17). Near-transyears (1.00 year < [t - Cl] < [t
+ Cl] < 1.20 years) found in biology (16) were also found in solar magnetism (18). In
this context, the BIOCOS project has documented the persistence with damping of
changes in the systolic blood pressure of a man (FH) following, with a lag, the loss of
an environmental far-transyear of ~1.3 year in the solar wind's speed (16). The same
remove (and replace) approach has been applied to the 7-day component in the spec-
trum of the rate of change of sunspot area (19) and its apparent consequences in the
heart rate of 5 individuals (20). Subtraction and addition in an environmental cycle's
association with corresponding biospheric change critically complements superposed
epoch analysis, used already by Alexander Leonidovich Chizhevsky (21) and later by
the team of Tamara Breus (22-25).

Caveat. Aeolian behavior in this largely new spectrum of transdisciplinary coperio-
disms requires long (including multidecadal) time series. When inferences are drawn
from less than one Horrebow-Schwabe sunspot cycle, the best methods applied to
abundant data, as a possibility can lead to negative and, since time-restricted, false
inferences, as properly recognized by the authors (26, 27), but not all of their readers,
also illustrated for the cis-half-year of human heart rate in relation to solar flares (28,
cf. 29). We trust that the foregoing background and other inferential statistical evidence
presented at this meeting will overcome the resistance by some in the West to what
Russian scientists have recognized since the pre-Sputnik era (21, 30).
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The first noninvasive clinically acceptable sphygmomanometer is credited to von
Basch who introduced the aneroid manometer for BP measurement. His instrument
was extensively tested by Ignaz Zadek, who by 1881 had contributed data for three
periodicities of about (~) 24, 84 and 168 hours to be demonstrated in the human circu-
lation. By 2012, many more periods of, e.g., ~154 days, of ~16 months and of ~11, ~22
and ~33 years were mapped. In 1904, Theodore Janeway could write that he will not
examine a patient before he had enough data to analyze the periodicities (note plural)
in the data. By 1974, Frederic C Bartter (then Head of the Hypertensive-Endocrine
Section, later Director of the Clinical Center, both at the NIH) wrote that a cosinor ap-
proach should be a routine analysis of every patient’s record. Zadek already empha-
sized that real interest lies in the variability and not the instantaneous values of the BP.
The Phoenix Study Group of volunteering members of the Twin Cities chapter of the In-
stitute of Electrical and Electronics Engineers (http://www.phoenix.tc-ieee.org) shares
Zadek's views and led us to the testing and validation of a wrist device for ambulatory
automatic BP measurement and the design of a website for automated analyses, as
currently done on a small scale worldwide in the project on The BIOsphere and the
COSmos (BIOCOS). It is being implemented in two cities in Japan for over a decade,
as well as in Brno, Czech Republic, and Moscow, Russia, as a screening of clinically
healthy subjects, at the outset by 7-day Chronobiologically-interpreted (C-) Ambula-
tory BP Monitoring (C-ABPM), and in the private practice of several Belgian physicians
(N=1541 seven-day profiles).

Non-invasive automatic around-the-clock measurements of BP were first obtained by
us with an Arteriosonde (an analog device) at the Clinical Research Center of the
University of Minnesota to compare healthy women in three age groups who were
either at a low or high risk of developing breast cancer, monitored once in each sea-
son. Concomitant hormonal determinations revealed associations with aldosterone
along the scale of the year. A portable (but by no means ambulatory) digital instru-
ment from Nippon Colin yielded information on an increase in BP around mid-sleep,
followed by a steeper increase after awakening and confirmed that circadian rhythms
remain demonstrable during bedrest. A neonatal model used in different geographic
locations served to show the presence of a circadian rhythm at birth as well as of a
more prominent about-weekly variation synchronized by the time of birth and influ-
enced by geomagnetics. As different kinds of ambulatory devices became available,
records could be obtained from clinically healthy people of all ages. Software needed
to be developed to determine reference values in health that are time-specified to
account for the circadian variation and further qualified by gender, age and ethnicity.
New, more relevant questions could hence be addressed, such as whether circadian
rhythm characteristics were within or outside acceptable limits, and whether a profile
over time was deviating from the time-specified norms (chronodesms). If so, the extent
and timing of excess were found to constitute valuable information for guiding the tim-
ing of anti-hypertensive medication. Altered circadian characteristics led to the defini-
tion of Vascular Variability Anomalies (VVVAs) gauging loads (strain) in 7-day records.
VVAs become Vascular Variability Disorders (VVDs) when the fit of a 24-hour cosine
curve (in a composite multiple-component model) to a 7-day record does not smooth
out VVAs found on single days. VVDs gauge risk, as documented in outcome stud-
ies in Germany, Japan, Minnesota and Taiwan. The greatly increased cardiovascular
disease risk occurred in the presence as well as in the absence of an elevated BP.
The merit of individualizing the optimization of timed anti-hypertensive treatment was
documented by Hans-Georg Giillner et al. in 1979 and extended by Rina Zaslavskaya.
One size does not necessarily fit all and personalized medicine based on continued
surveillance to avoid “flying blind” between visits to a care provider may be even more
immediately promising than and complementary to the currently fashionable personal-
ized medicine endeavors based solely on genomics.
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SPACE WEATHER AND MEDICAL EVENTS:
MEDICAL OBSERVATIONS FOR 45 YEARS.
CLINICAL COSMOBIOLOGY

E.STOUPEL, Division of Cardiology, Rabin Medical Center, Petah Tiqwa, Sackler
Faculty of Medicine, Tel Aviv University, Israel. egstoupel@gmail.com

We began our studies in Clinical Cosmobiology from 1968 and made first presentation
in 1970.The aim of the studies was to check space physical factor links with timing of
medical events;

Methods: it were studied Time, Solar Activity (SA), Geomagnetic Activity (GMA), Cosmic
Ray-Neutron activity (CRA) and close related space Proton flux

The physical data came from space science centers in the USA, Russia, and Finland.
The medical data were collected in medical institutions from Israel, Lithuania, Azerbaijan.

Daily, monthly and yearly comparison was made. Absolute differences using Student
test, Pearson correlation coefficients and their probabilities, g differences and other
statistical modalities were used to establish links between timing of medical events, or
changes and levels of the mentioned physical factors.

Results:

Total deaths distribution (n-850304): significant links with CRA, inverse with SA.
Congenital and Genetic abnormalities: Newborn number with Down Syndrome (n-
1300) related to CRA and SA at month of conception. Some relationship with newborn
gender was also described.

Neonatology: monthly newborn number (n-286963) was related to CRA and SA 9
Months before delivery; newborn weight and length related to SA level at month of
conception.

Immunology: Immunoglobin M, G blood levels related to monthly SA and GMA level;
Inflammation markers C - reactive protein blood levels higher in high GMA

(n-25399), related to monthly GMA level and inverse related to CRA (Neutron) activity;
Anticardiolipin Syndrome immunologic component related to GMA.

Ophthalmology: Intraocular pressure (970 eyes, 485 pts.) related to SA and GMA
levels;also Acute Glaucoma and Retinal Ablation.

Neurology: Migraine attacks severity, Epileptic seizures related admissions related to
GMA and SA. Stroke related deaths (n-1043243) related to monthly CRA and inverse
to SA.

Mental Disorders: Psychiatric Hospital admissions related to SA and GMA. (n -1800
for 10 year period).

Suicide temporal distribution (n-19527) was inverse related both to CRA and SA.
Cardiovascular Medicine:

A. Cardiac arrhythmia and Sudden Cardiac Deaths (SCD, n-788, 480, 1327) in-
verse related to dailly GMA and linked to CRA (Neutron) CRA (Neutron) activ-

ity —clinical data in three countries and ICD discharges for VT,VF (86pts, 580 treat-
ments,1995-2006) and 24-hour Holter monitoring data (211pts.).

B. Blood changes: Most blood coagulation markers raise at high GMA in comparison
with Quiet days of GMA.

Inflammation markers C - reactive protein blood levels higher in high GMA (n-25399),
related to monthly GMA level and inverse related to CRA (Neutron) activity.

C.Arterial Pressure: 24-hours ambulatory monitoring shows significant raise of sys-
tolic and diastolic pressure in treated hypertensive patients at high GMA days. Also
pregnancy induced hypertension (PIH) showed similar relationship (19843 deliveries,
628 PIH) with monthly level of GMA.

D. Acute Myocardial Ischemia related to high GMA.

E .Cardiogenic Shock and Right Ventricular Infarction in AMI related to CRA, S.A.
and, less, to GMA.

F.Acute Myocardial Infarction: AMI (n - 16.683, 11046 patients) related to CRA and
inverse to SA. The culprit artery in the Left Anterior Descending (LAD)artery inverse
related to GMA level and linked to CRA (Neutron) (n-2000 Percutaneous Coronary
Interventions (PCI) invasive treatments at day of AMI) activity.

G. Congenital Heart Disease (n-1739, among 79085 newborn infants and n-371 of
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month of conception.

‘H. Stroke: Monthly deaths number (n-104243) related to CRA (Neutron) activity and
inverse related to SA.

As a significant step to use this data in practice is the use of artificial magnetic fields in
the treatment of severe Depression in psychiatric hospitals around the World.

Conclusion:
Human homeostasis in many aspects is related to space weather.

The antagonistic relationship of CRA (Neutron) activity with SA and GMA brings differ-
ent action of these two sorts of space energy on Human physiology and pathophysi-
ology. Excessive level of different sorts of space physical activity is the basis for the
concept of the equilibrium paradigm in clinical cosmobiology, but quantitive domination
of low GMA —high CRA (Neutron) activity is a most frequent space energetic situation
in the last decades in the Middle Latitudes. Some preventive measures for high risk
population can be discussed, but needs additional consideration.
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PN3NOJNOTIMMHECKNE

N MATOPUN3SNONOTMHECKNE ACTEKTbI BIIMAHNA
COJIHEYHOUW AKTMBHOCTU HA OPTAHN3M
YEJTOBEKA

10.U. TYPOUHKENb, HayyHbil knuHudeckul yeHmp OAO PXXO/MHcmumym
Kocmuyeckux uccredosaHuli PAH, Mockea, Poccus. yugurf@yandex.ru

Mpu BCceM MHOroobpa3nn peakuuii opraHuaMa YernoBeka Ha renmo- U reoMarHUTHYH
aKTMBHOCTb cepaeyHococyanctas cuctema (CCC) n «cuctemay KpoBu nNpeacTaBnsg-
0T 4N Hac HanbonbLUWIN UHTEPEC, NMOCKOMbKY OYEBUAHOW SIBMSETCS MX B3aMMOCBS3b
B MPOSABNEHnsIX U3NONOorMyecknx n natonormyeckmx npoueccos. OHu 06e conpuka-
CalTCA HACTOMNBbKO TECHO, YTO, MO CYTU, ABMSIOTCA HEKUM €OUHBIM LienbIM, Tae ofHa
CcUCTEMa He MOXET CyLlecTBoBaTb 6e3 apyron. BeposiTHO, MIMEHHO Mo 3TOM e Npuyin-
He apdekTbl, BOCNPUHMMaeMble 0OHOW CUCTEMOM, NErko nepenatroTcs ApYyron.

lMpoBeaeHHble HamMu paHee uccnegoBaHusa y 144 naumMeHTOB nokadanu: yem bonee
BbIpaXXeHa TSXKECTb COCTOSIHWSA, TEM 3HaYUTENbHEN ObiNM pacCcTPONCTBA MUKPOLMPKY-
NsUMKU BO BPEMSA reOMarHUTHbIX BO3MYLLEHMIN. Hanbonbluasi BbIpaXXeHHOCTb HapyLue-
HWI KanunnspHOro KpOBOTOKA OTMeYeHa y B0MbHbIX NeMrnyeckor 6onesHblo cepaua
(MBC), npoTekatoLLern Ha boHe caxapHOro avabeTa, y 6oMnbHbIX C NEpeHeCeHHbIM pa-
Hee MHMAPKTOM MMoKapaa My nuu, C MOBTOPHBIMU MHpapKTamMy MrUokapaa, OCIoX-
HEHHbIMWN CepAEYHON HEQOCTAaTOYHOCTbIO. Torga Kak y MeHee TsbkenbiX NaunueHToB Co
CTeHOoKapaven unv napokcmamarnsHom hopMon TpeneTaHna Npeacepanin HapyLleHus
KanunnspHoro KpoBoToka Gbinun goctoBepHo Huxe (p<0,001). MosgHee Gmitrov and
Ohkubo (2002) B 3kCnepuMMEHTE Ha XMBOTHbIX TakKKe BbIABUMNM 3HAYUMYIO OTpULLa-
TENbHYK KOpPenaumio Mexay reoMarHUTHbIMY BO3MYLLEHUSMU U CKOPOCTbIO Kanwum-
nsipHoro kposoToka (CKK).

PesynbTathbl 3TUX 1 ApYrUX NCCnefoBaHuin NO3BONSAOT NPeAnonoXunTb, YTO KpOBb cama
no cebe MOXeT ABNSATbCA CEHCOPOM BapuaLuii MarHUTHbIX MOMEN, NOCKOMbKY 3pUTpO-
LMTbl, TPOMBOLMTBI, NENKOLMTBI, HECYLLME SNEKTPUYECKUIA 3apsf B NOTOKe, B COU3Me-
PYMOM MarHUTHOM MOfe MOryT MEHHATb Kak COOCTBEHHbIE CBOMCTBA, TaK 1 CBOMCTBA
noToka. MIHTepecHo, 4TO He TOMNBLKO reOMarHUTHbIE BO3MYLLEHUS, HO Y NEPUOALI O4EHb
CMOKOWHOW reoMarHUTHOM OBCTaHOBKM OKa3blBalOT BMMAHME Ha KanummnspHbIA KPOBO-
TOK, 3aMeansisa ero.

Ha 3710 yka3biBalOT HeJaBHO 3aBepLUMBLLEECS UccreaoBaHne ¢ nsonsaumen B MIHcTu-
TyTe Megauko-Bronoruyecknx npobnem PAC y 300poBbix 406POBOMbLEB B paMkax
nporpammbl  MAPC-500, B xoA4e KOTOpPOro C NMOMOLLbIO LMAPpOBOro Kanunnsapocko-
na n3y4arnocb COCTOSIHME KanunnsipHOro KpOBOTOKA B NMPOU3BOSbHO BblIOpaHHbIE [HU.
Y4acTHMKM NporpaMMbl B X04e 3KCNepUMeHTa CBEAEHUN O reOMarHuTHom ob6cTaHoBKe
He nony4anu. B aHn reomarHnTHbIX Bo3aMyLeHun CKK coctaBuna 389+167 mkm/c, 4to
oKagarnoch crarmctuyeckn s3Hadmo (p<0.05) B cpasHeHnmn ¢ CKK anga obbiyHon CNo-
KOWHOW reomarHnTHo 06¢TaHoBKM. CMOKOWHYK reOMarHuTHyt0 o6CcTaHOBKY Mbl pas-
Oenunu Ha [ABe 4acCTu: Q4eHb CNOoKONHY (AMck 1-4) and M NPOCTO CNOKOMHY (AMCK
5-7), nockonbKy Halle nccrnefoBaHve BbISBUNO CTaTUCTUHECKM 3HAYMMYHO pasHULy B
CKK. Torga kak B 06bI4HOM crokoriHon obctaHoBke CKK coctaBuna B cpegHem 643 +
178 MKMm/C, B yCnoBUsIX Q4eHb CNOKOWHOW reoMarHuTHon obctaHoBku CKK coctaBuna
435 = 223 mkm/c (p<0.02). 3TOT heHOMEH, BO3MOXHO, 0BYCrNOBMNEH BNUSHNEM pocTa
WHTEHCUBHOCTW ranakTU4eCcKMX KOCMUYECKMX Nyven B Nepuon HU3KUX 3HAYEHUI CKO-
POCTW COMHEYHOro BETpa.

B noknage npeacraBneHbl NepBble pe3yrbTatbl UCCeaoBaHUM, BbIMOMTHEHHbIX HA yC-
TaHoBKaXx, paspaboTaHHbix NHCTUTYTOM 061wei duankn PAH gns NaGopatopun Me-
Teonatonorun HKL, OAO PXX[, 4To NO3BOMSIET OLEHUTbL BNUSHWE 3NEKTPOMarHUTHbIX
nonew Ha 13MoONOrMYeckne peakLumm YernoBeka.

PHYSIOLOGICAL AND PATHOPHYSIOLOGICAL
ASPECTS OF THE INFLUENCE OF SOLAR
ACTIVITY ON HUMAN ORGANISM

Yu.l. GURFINKEL, Scientific Medical Center JSC «Russian Railways»/Space
Research Institute (IKI RAS), Moscow, Russia. yugurf@yandex.ru

Among the all variety of reactions of a human organism on helio- and geomagnetic
activity cardiovascular system and blood represent for us the greatest interest as their
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interrelation in physiological and pathological processes is evident. Both of them con-
nected so closely that, as a matter of fact, they are a single entity, where one system
can not exist without the other.

Possibly, for the same reason the effects perceived by one system, are easily trans-
ferred to another.

Our earlier studies of 144 patients with coronary heart disease (CHD) have shown:
that microcirculation disorders are more severe when changes in a state of patients
and complication of disease are more serious. More pronounced changes in microcir-
culation as appearance of perivascular edema, red blood cell aggregation, delay and
slowing down of capillary flow we found during active level of geomagnetic condition
in patients with CHD complicated with diabetes and/or myocardial infarction in history,
and in patients with manifestations of heart failure than in patients with angina pectoris
or in patients with paroxysmal disorders of heart rhythm. Later Gmitrov and Ohkubo
(2002) in experiments on animals also found a significant negative correlation between
geomagnetic field disturbances and capillary blood velocity (CBV).

Results of these and other researches allow to assume that blood itself can be a sen-
sor of geomagnetic fields variations because erythrocytes, platelets, and leucocytes
bearing electric charge on membranes, in a comparable magnetic field can change as
own properties and a properties of blood flow. It is interesting that not only geomag-
netic disturbances, but also the periods of very quiet geomagnetic conditions affect on
a capillary blood velocity, slowing down it.

It was shown during long-term experiment with isolation named “MARS-500" in spa-
tial facility of the Institute of Biomedical Problems in Moscow as imitation of extend-
ed space mission to Mars. Using digital capillaroscope “Russia”, two crewmembers
- medical doctors - made records of microcirculation parameters at themselves and
other four participants of “Martian” team. Capillary records performed before, during
and after period of isolation in medical module of MARS-500 facility. At the period of
experiment anybody from crewmembers did not know about real geomagnetic condi-
tions. In days of active geomagnetic conditions average CBV has registered as 389 +
167 um/s, that statistically significant (p<0.05) in comparison of CBV for simply quiet
geomagnetic condition days. We separated quiet geomagnetic conditions on two
parts: very quiet geomagnetic conditions (Amsk 1-4) and simply quiet geomagnetic
conditions (Amsk 5-7) as our study has revealed a significant difference in values of
CBV. Whereas in simply quiet geomagnetic conditions CBV has made 643 + 178 um/s
at very quiet geomagnetic conditions CBV gave delay of average CBV: 435 + 223 um/s
(p<0.02). This phenomenon probably depends on a galactic cosmic rays intensity that
rise when solar wind intensity decrease.

In the paper the first results obtained with new facilities developed by General Physics
Institute of RAS for Laboratory of Magnetobiology in Scientific Medical Centre JSC
“Russian Railways” will be presented. This equipment allowing to study an influence
of electromagnetic fields on physiological parameters and to compensate variations
of a magnetic field of the Earth, including magnetic storms, or to reproduce them on
volunteers for learning of the cardiovascular system, macro- and microcirculation reac-
tions to them.
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CTPATEIMMM ADANTALMN OPTAHN3MA YEJTOBEKA
K MATHNTHBIM BYPAM

C.N. 3ATYCKUH', A.K. KPbINIOB*, 10.B. 'YPOB', C.C. 3AI'YCKUHA", "fOxHbIl
®edeparnbHbiti yHUsepcumem, HUW ¢busuku, Pocmos-Ha-LJoHy.
zaguskin@gmail.com. +79185144967. 2Y4pexdeHue Poccutickoli akademuu Hayk
UHcmumym nicuxonozuu PAH, Mocksa. neuru@mail.ru

BennunHa n 3Hak 0TBETHOM peakLmn BUOCUCTEMBI Ha BHELLHEE BO3OENCTBME 3aBUCUT
OT MCXOQHOr0 COCTOSIHMSA aHeproobecneveHns. 3Hak agucbanaHca BHYTPEHHUX 3HEep-
rozatpaTr GuocucTemMbl U NOCTYNIEHNS SHEPTUN N3 BHELLHEW cpefbl onpeaenser Ase
cTpaterun agantauuu. MNpu geduunTte aHeprum BuocucTema CHUXKaeT YyBCTBUTENb-
HOCTb K BHELLUHUM BO3aencTBusaM. B dasax putmMoB n3bbITouHOM aHeprum Grocucte-
Ma CrnocobHa K akTMBHOW NepecTpoiike CTPYKTYpbl, POCTY 1 pa3BuTuUo. YepegosaHue
3TUX CTpaTerMn agantaummn oTpaxaeT nepapxuio 3HOOreHHbIX Guoputmos Guocucre-
Mbl. TN BUOPUTMbI 3BOSIOLIMOHHO COMAacoBaHbl C MPUBBLIYHBIMU PUTMaMUN BHELLHEW
cpebl. [py 4OCTaTOYHbIX pe3epBax cCaMoperynsaumm n roMmeocTaTuyeckon MOLLHOCTU
BO3MOXHa ornepexaroLlas peakuusi Ha CUrHaTypbl BHELUHWX BO3AENCTBUMA 1 CPOYHas
ajanTvBHas nepecTpoika BuocucTembl, UCKMOYaoLWAas naTorornyeckme HapyLueHms
B 6uocucteme. Npu cHMKeHHOM BydepHOI EMKOCTU caMoperynsaumm npocgpunakTnyec-
Kas peakuusi briocmcteMbl Ha HebnaronpusATHbIE BHELLHNE BO3AENCTBUS OKa3blBaeTCH
HeJoCTaTO4YHOM N HE3A((PEKTUBHON.

YHuBepcanbHbIM akLenTopoM fobbix BHELLHUX hr3n4ecknx BO3AENCTBUI SBNAIOTCA
pVTMbI 30Mb-reNb NEpPexonoB B KOMMapTMeHTax knetok. OueHKa yCToMYMBOCTM opra-
HM3Ma YernoBeka K KOCMOU13N4eCcKUM hakTopam BO3MOXHA C MOMOLLbIO HENMNHENHON
CMMBONNYECKON ANHAMMKM MEXMYNbCOBBIX M AblXaTenbHbIX MHTepBanos. [Npodunak-
TUKa NaToNorM4yecknux peakumii 1 NoBbllLEeHNE YCTONYMBOCTM OpraHn3ma Yernoseka K
MarHuTHbIM OypsiM 1 MOrOAHBIM aHOManusaM BO3MOXHa MyTeM Hopmanu3auuu Bere-
TaTUBHOMO CTaTyca, KNETOYHOro MMMYHWUTETa M CrekTpa PUTMOB MUKPOLMPKYMALMN
KPOBM C MOMOLLbIO GroynpaBnsemMon XxpoHousmotTepanmm.

Pa6ota nogaepxaHa doHgom PITH® (rpaHT 11-06-00482).

ADAPTATION STRATEGIES OF THE HUMAN
ORGANISM TO MAGNETIC STORMS

S. . ZAGUSKIN', A.K. KRYLOV? Y.V. GUROV', S.S. ZAGUSKINA', 'Southern
Federal University, Institute of physics, Rostov-on-Don, Russia.
zaguskin@gmail.com. *the establishment of the Russian Academy of Sciences,
Institute of psychology of RAS, Moscow, Russia. neuru@mail.ru

Biosystems' response on external perturbation depends on initial state of power sup-
ply. Two adaptation strategies are determined by inner biosystem energy misbalance
sign and power input from environment. Biosystem's sensitivity to external perturba-
tions is lowered if there is shortage of energy. In phases of energy excess biosystem
is capable to intensive reorganization of structure, growth and development. Alterna-
tion of these adaptation strategies reflects the hierarchy of endogenous biorhythms of
biosystem. These biorhythms are evolutionary conformed to regular rhythms of envi-
ronment. Reorganization of normal biosystem and its reaction on external influence
signatures at sufficient reserves of self-control and homeostatic capacity is possible.
Reaction of biosystem on adverse external influence at the lowered buffer capacity
of self-control is insufficient and inefficient. Rhythms of zol-gel transitions in cell com-
partments are universal acceptor of any external physical influences. Estimation of
human organism stability to cosmophysical factors is possible in case of the use non-
linear symbolical dynamics methods to estimate characteristics of heart and respira-
tory rhythms. Prophylaxis of pathological reactions and boosting of human organism
stability to magnetic storms and weather anomalies are possible by vegetative status
normalization, cellular immunity and a spectrum of rhythms of blood circulation by
means of biocontrolled chronophysioterapy.

Work is supported by fund RGNF (grant 11-06-00482).



KAKWE MEXAHN3Mbl MATHUTOPELEMLIAN
HAMWBOIJEE NMPABOOMNOOOBHbLI C TOYKN SPEHNA
OUNINKN?

B.H. BUHT'WU, Mlncmumym obwed ¢pusuku um. A.M. lNpoxoposa, Mockea, Poccus.
binhi@kapella.gpi.ru

HepasHo BcemupHas opraHusauus 3gpaBOOXpaHeHUs OTHecna uanyyeHme mMobunb-
HbIX TenedOHOB K BO3MOXHbIM KaHLieporeHam 4ernoBeka. PaHee Kk HUM OTHecnu
1 poHOBbIE MarHUTHbIE nong (MIT) NMPOMBILLNIEHHBIX YacToT, npeBbiwatowme 0.3 MkTn
(WHO/IARK, 2011). Ho npupoga 6uonormyeckoro AenUCTBUS TakuMx MOSien ocTaercs
HescHon. OGbsACHEeHWe 3aTpyaHEHO, TaK KaK KBaHT 9HEPrv Morsi HU3KOW YacToTkl npe-
HebpeXxMmo Man B CpaBHEHWMN C XapaKTEPHOWN SHepPrmen XMMmMYecknx peakuui. Toku,
WHOYLMPOBAHHbIE B TKAHAX TakkKe marbl, Man u HarpeB TKaHu nsnydeHnem. O6 atown
npobneme roBopsT Kak o Npobrneme HeTennoBblx addekToB. ITO Bronornyeckme ad-
dekTbl, Mpexae Bcero, Nonemn nopsiaka reoMarHUTHOTO NONSA U MEHee € YacToTaMu Ao
cTa repu. EcTb HeckonbKo mMccnegoBaTensckux obnacrten, KOTopble U3yyatoT aTu ad-
heKTbl: MEeXANCUUMITMHapHbIEe NabopaTopHble NCCNefoBaHWs, MarHUTHasi HaBUraums
XKMBOTHBIX, 3NMAEMMNONOrMYECKNE NCCNENOBaHUS U KOPPENSLMN MeXAy reoMarHUTHON
BO3MYLLEHHOCTbBIO U COCTOSIHMEM 3[4,0POBbSA MOAEN.

PaccmoTpeHbl OCHOBHble pe3ynbTaTbl 3TMX UCCNEAOoBaHWNA, UX OCOBEHHOCTU, Hecy-
wme gusnyeckyo nHdopmaumio 0 npupoge npoueccos marHutopeuenuun. Ocoboe
BHUMaHWE y[eneHo TeM HeLaBHUM WMHTEpPEecHbIM pesynsratam, KoTopble COKycu-
poOBaHbl Ha BO3MOXHOCTK Bo3aencTeua HY Ml Ha Buoxmmuyeckne peakuuu in vitro
1 Bruonorunyeckne peakumm ceepxcnadbix MI1, Bkrovas peakumm opraHnaMa yenoseka
Ha rMnomMarHMTHoe nore.

MepeuncrieHbl 1 NPOKOMMEHTUPOBAHbI M3BECTHbIE TMMOTE3bl O NMPUPOAE MarHuTope-
uenuuun, Hanbonee npasgonogobHble 06cyxaaTca nogpobHee. OTO rMNoTesbl, NONy-
YMBLLME OCHOBHOE BHUMaHWe B Ny6rvkaumsix 0 Nnpupoae HaBurauum XXuBoTHbIX. OgHa
M3 HUX yTBepXaaeT, YTO NepBUYHbIMU MULLEHAMU OnA cnabbix MIN aBnsawoTca mar-
HUTHblE HAHOYaCTULIbl, BHOCMMbIE B TKAHN UCKYCCTBEHHbLIM MyTEM MIN BblpacTatoLme
B npouecce Kpuctannusauunu. ,El,pyraﬂ rmnoTesa cBdA3blBaeT MarHmtopeuenuuio y He-
KOTOPbIX >KMBOTHbIX C KPMMTOXpPOMaMK ceTyaTtky rmas. Kpuntoxpombl — 370 knacc Gen-
KOB, Hal7I,EI,eHHbIX B pacCTeHuAX U XNUBOTHbIX; OHU coaepXXaT MarHUTO4yBCTBUTENbHbIE
paavkanbHble napbl. MNpegnonaraeTtcs, Y4To nocriegHve obrnagarT AONTUM BPEMEHEM
KWU3HW, OOCTATOYHbIM ONA 3aMeTHbIX M3MEHEHUN B UX CNUHOBOM COCTOSAHUW aaxe
B cnabbix M. NmeeTcss MHOro onyGnukoBaHHbIX paboT, CBUMOETENbCTBYIOLIMX Kak
O BO3MOXHOCTU, TaK N O HEBO3MOXHOCTU ITUX MEXaHNU3MOB.

KpaTtko obcyxpgarTcs HOBble [aHHbIe O CBOWCTBAX BOAHbIX Pa3BEeAEHWUA HEKOTOPbIX
npenapaTtoB CO crneumMduyeckoin BMoNorMYeckon akTMBHOCTbIO. OTW pasBedeHus], Kak
ObIN0 NokasaHo, 0bnagarT SNEKTPOMArHUTHOW YyBCTBUMTENbHOCTbLIO, YTO BO3pOXaAaeT
W3BECTHYIO TUMoTe3y O TOM, YTO BOAA MOXET OblTb MOCPEAHMKOM B MPOLECCE MarHu-
Topeuenumu.

OpgHM 13 HanbGoree MnpuBReKaTernbHbIX OCTATCH MeXaHW3Mbl MarHuTopeLenuum,
OCHOBaHHble Ha BpallaTesibHbIX COCTOAHUAX HEKOTOPbIX MakpOMOIeKkysn Tuna mone-
KYMSIPHbIX MPOCKOMOB. OTU MEXaHW3Mbl COOTBETCTBYIOT 3KCMEPUMEHTarbHbIM [AaH-
HbIM nydlle gpyrux. O,D,HaKO MHOrnme 3KCnepuMeHTbl, KOTOpble OaHHble MeXaHU3MbI
OMNKMCHIBAIOT, eLle He BOCMPOW3BEAeHbl Apyrimn nadopartopusamu. Foabl OTCyTCTBUSA
noaTeepXaeHna AaHHbIX U NPaKTU4eCKnx anMeHeHMVI aenakwT 000CHOBaHHbIMU COM-
HEHUSI B CTATUCTUYECKOW [OCTOBEPHOCTM CAMUX SKCMIEPUMEHTOB.

O6cyxgatoTca obLme TeopeTUYeckne BOMPOCbl HETEMSOBbIX GUOMOrMYecknx ad-
dektoB M noneit. MMokasaHo, YTO MeXaHU3Mbl MarHUTOpeuenuun, OCHOBAaHHbIE
Ha MarHUTHbIX HaHo4YacTMLUaX, OOMIOXMUBYLLUMX paguKarnbHbIX napax KpMnTOXpOMOB,
COCTOSIHUAX XKMOKOW BoAbl, MOKa HEU3BECTHOM NPUPOAbLI, U BpaLlaTenbHbIX COCTOSAHM-
AX MaKPOMOIeKyn Hanbornee npaBOonodobHbl C TOUKM 3PEHUS (U3MKM.
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WHICH MECHANISMS OF MAGNETORECEPTION
ARE MOST PLAUSIBLE FROM THE PHYSICAL
POINT OF VIEW?

V.N. BINHI, A.M. Prokhorov General Physics Institute, Moscow, Russia.
binhi@kapella.gpi.ru

World Health Organization has recently classified cell phone radiation as a possible
human carcinogen. Some earlier, the magnetic fields (MFs) of industrial frequencies,
where they exceed 300 nT, have also been classified as a possible carcinogen (WHO/
IARK, 2011). At the same time, the nature of biological effects of such fields remains
unclear. Explanation is difficult, because the energy quantum of a weak low-frequency
field is negligible as compared to that of the elementary act of a chemical reaction.
Electric currents, induced in tissues, are also small, and heating of tissues by radiation
is not great, as well. This problem is known as the problem of nonthermal biological
effects. Nonthermal effects are, first of all, those caused by MFs on the order of the
geomagnetic field at frequencies below 100 Hz. There are several research areas that
study these effects. It is interdisciplinary laboratory studies, research into magnetic
navigation in animals, epidemiological studies, and correlation between geomagnetic
disturbances and human health.

Considered are main results of these studies, their particular characteristics
that bring information about physics of underlying primary processes of magnetore-
ception. Special attention is paid to those recent and intriguing results that are focused
on the possibility of in vitro biochemical reactions in low-frequency magnetic fields and
biological reactions to superweak MFs, including behavior of humans under exposure
to hypomagnetic fields.

Known hypotheses about the nature of magnetoreception are listed and commented
on. Some most plausible hypotheses are discussed with more detail. It is those that
received major attention in publications on the nature of animal navigation. One of
them states that magnetic nanoparticles that appear in a biological tissue artificially or
grow in the course of the crystallization process are the primary targets for weak MFs.
The other hypothesis relates magnetoreception in some animals with the presence of
cryptochromes in the photoreceptor cells in eye’s retina. Cryptochromes are a class of
proteins found in plants and animals; they include magnetically sensitive radical pairs.
The latters are suggested to have a lifetime long enough for appreciable changes in
their spin state even in a weak magnetic field. There are many published “evidences”
both the pros and cons, concerning these two hypotheses.

Recently reported data about the properties of water dilutions of some known chemi-
cals with a specific biological activity are briefly discussed. These water dilutions have
been shown to be electromagnetically sensitive, which revives the old hypothesis that
water might be an intermediate in the process of magnetoreception.

Rotational states in macromolecules, like molecular gyroscopes, remain one of the
most attractive magnetoreception mechanisms. These mechanisms fit diverse experi-
mental data much better than others. However, many experiments they fit have not yet
been reproduced in other labs. Years of the absence of replicative data and of practical
applications make it justified to reevaluate the statistical validity of the experiments
themselves.

General theoretical problems of nonthermal biological effects from electromagnetic
fields are discussed. It is shown that magnetoreception based on magnetic nanopar-
ticles, cryptochrome long-living radical pairs, liquid water states, yet unknown, and
rotational macromolecular states are most plausible from the physical viewpoint.
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MEJIATOHWH B NMPOOUNNAKTUKE
METEOMNATUYECKNX PEAKLN

C.N. PANOMNOPT, lNepsbiti MockogCKuLl 20Cy0apCmeeHHbIl MeOUUUHCKULU
yHusepcumem um. Y. M.CeqyeHosa, Mockea, Poccus. sirap@list.ru

Kocmuueckaa noroga Hepegko sIBNSIETCA MCTOYHUKOM SKCTpeMarbHbIX BO3AENCTBUI
Ha YernoBeka, B YaCTHOCTM Takoe ee NposiBNieHne kak MarHuTHble B6ypu. OnbIT npoBe-
OeHHoN paboThl AaeT BO3MOXHOCTb YTBEPXAaTb, YUTO MarHUTHble Oypu - cTpecc Ansi
opraHuama, 4To noaTBepXAeHO AaHHbIMM obcnenoBaHus GombHbIX. [loka3aHo, YTo
B Mepuog MarHUTHbIX Oypb NpoayKUMsi MenaToHMHA YMEHbLIAEeTCA B 3aBUCMMOCTU OT
WHTEHCWMBHOCTW MarHUTHOM Oypw, N N3MEHSIETCA PUTM €ro BbIpaboTKM, TO eCTb NpOMC-
XxoauT Ae3agantauusi. MenaTtoHuH, Kak caMblil CUMbHbIA aganToreH, MoXeT ObITb Uc-
nonb3oBaH Anst NPoUNaKkTMK1 NOCNeACTBUIA BO3OENCTBUSA Kak MarHUTHbIX Oypb, Tak
W Opyrux meteoBnuaHuN. B nepsyto ovepenb npodunaktvka OOIbKHa NpOBOAUTLCA
y NULL, onacHbIX NPodeccuii Nnu CBA3aHHbIX C HUMWU — aBUaAMCMNETYEPOB, COTPYAHMKOB
MYC, netunkos, BoaguTenen TpaHcnopTa U T.M.

MELATONIN FOR PROPHYLAXIS OF METEO-
PATHOLOGICAL REACTIONS

S.I. RAPOPORT, The First Moscow State’s Medical University named after |.M.
Sechenov, Russia. sirap@list.ru

Space weather is often a source of extreme impacts on humans, in particular, manifes-
tation of a magnetic storm. The experience of the work carried out makes it possible
to argue that magnetic storms represent a stress for organism that was confirmed by
patient examinations. It is shown that during magnetic storms production of melatonin
decreases depending on the intensity of the magnetic storm and the rhythm of his
generation is changing that is going on desadaptation. Melatonin, as the most powerful
adaptogen, can be used to prevent impacts on humans as magnetic storms as well as
other meteorological influences. First of all, prevention should be conducted in those
dangerous professions or associated with them as air traffic controllers, employees of
Ministry of Emergency Situations, pilots, vehicle drivers, etc.
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CHRONOBIOLOGICALLY INTERPRETED
AMBULATORY BLOOD PRESSURE MONITORING
(C-ABPM) VS. SELF-MEASUREMENT DETECTS
ANTECEDENTS VS. AFTEREFFECT OF
MEGAQUAKE

YOSHIHIKO WATANABE!, GERMAINE CORNELISSEN', KUNIAKI OTSUKA",
FRANZ HALBERG?, "Tokyo Women’s Medical University, Tokyo, Japan, ?Halberg
Chronobiology Center, University of Minnesota, Minneapolis, MN, USA

Starting in the 1970s, self-measurements of blood pressure (BP) and heart rate (HR),
among other variables in the context of teaching chronobiologic self-surveillance, were
introduced into middle schools and, through adolescence, to the home, in order to re-
place the BP cuff in the physician’s office (1; cf. 2). Stinson et al. (3), however, showed
that self-measurements can differ from automatic measurements when both self- and
automatic measurements were made by the same person concomitantly. Self-meas-
urements for ~40 years, ~5 times/day, validated their use as a proxy for the effect of
interplanetary (solar wind speed) and terrestrial magnetism (antipodal index aa) upon
human mood, vigor and the estimation of 1 minute (4; cf. 5-7).

We herein compare the detection by C-ABPM of antecedents and aftereffects of the
11 March 2011 North Coast Japan megaquake (magnitude 9) (8) with the results by
self-measurements by Satoh et al. (8), who, in 142 subjects, found an after-effect as
an increase in mean of ~2%, and who selected a subsample of 10 subjects with serial
measurements to detect an aftereffect of 12.1%. With C-ABPM, a similar (numerically
slightly greater) effect could be obtained for the antecedents of the megaquake and
this, with two kinds of controls, one longitudinal (revealing the merits of monitoring for
decades), the other transverse (across 13 subjects practicing C-ABPM). For stroke
and other severe disease prevention, starting preferably at birth, the primary purpose
of C-ABPM, we need a surveillance system with a miniaturized unobtrusive afford-
able recorder and automatic analyses which could be equally critical for monitoring
the effect of space weather upon mood and even upon natural cataclysms such as a
megaquake and tsunami.

1. Halberg F, Johnson EA, Nelson W, Runge W, Sothern R. Autorhythmometry -- procedures for
physiologic self-measurements and their analysis. Physiol Tchr 1972; 1: 1-11.

2. Halberg F, Smith HN, Cornélissen G, Delmore P, Schwartzkopff O, International BIOCOS
Group. Hurdles to asepsis, universal literacy, and chronobiology -- all to be overcome. Neuroen-
docrinol Lett 2000; 21: 145-160.

3. Stinson SM, Cornélissen G, Scarpelli PT, Halberg F. Self-measurement and ambulatory moni-
toring of blood pressure: a subject’s chronobiological perspective. Biomedicine & Pharmacother-
apy 2002; 56 (Suppl 2): 333s-338s.

4. Lord of Time. London: Science without Borders / International Publishing House SWB; 2011.
45 p.

5. Halberg F, Sothern RB, Cornélissen G, Czaplicki J. Chronomics, human time estimation, and
aging. Clinical Interventions in Aging 2008; 3 (4): 749-760. http://www.dovepress.com/articles.
php ?article_id=2608.

6. Halberg F, Cornélissen G, Grambsch P, McCraty R, Beaty L, Siegelova J, Homolka P, Hillman
DC, Finley J, Thomas F, Kino T, Revilla M, Schwartzkopff O. Personalized chronobiologic cyber-
care; other chronomics’ progress by transdisciplinary cycles’ congruences: Season’s Apprecia-
tions 2009. J Appl Biomed 2011; 9: 1-34. DOI 10.2478/v10136-009-0022-8.

7. Halberg F, Sothern RB, Katinas G, Cornélissen G, Watanabe Y, Chibisov SM, Shastun SA,
Frolov VA. Why decades-long chronobiologically interpreted blood pressure and heart rate moni-
toring (C-ABPM) coperiodisms toward a chronousphere? Vestnik PFUR, seria Meditsina, 2012
(#1): 27-36.

8. Watanabe Y, Halberg F, Otsuka K, Cornelissen G. Physiological changes in relation to the 2011
East Japan earthquake. World Forum “Natural Cataclysms and Global Problems of the Modern
Civilization”, 19-21 September, 2011, Istanbul, Turkey. London: SWB; 2011. p. 113-114.

9. Satoh M, Kikuya M, Ohkubo T, Imai Y. Acute and subacute effects of the great East Japan
earthquake on home blood pressure values. Hypertension 2011; 58: e193-e194. doi:10.1161/
HYPERTENSIONAHA.111.184077.
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®OPMUPOBAHUE PUTMUYECKOW CTPYKTYPbI
BEVNONOMMYECKMX OBbEKTOB B MPOLIECCE
3BONOLMM

T.K. BPEYC, MlHcmumym kocmuyeckux uccredosaHuli Poccutickol akademuu Hayk,
Mockea, Poccusi. breus36@mail.ru

[lo HegaBHero BpemeHW Npegnonaranock, YT UMpKaanmaHHble puTMbl (24 yaca) nuau-
PYIOT B Mepapxmm G1onornyecknx puTMoB XuBbIX opraHnamoB. NHdpagmaHHble 6uo-
noruyeckme puTMbl (C nepnogom <28 aHew n > 24 4yacoB) U ynbTpagnaHHble pUTMbI (C
NepuvoaoM MeHbLLIE Yaca) He NpUBMeKany 3Ha4UTeNbHOrO BHUMaHWUs, HECMOTPS Ha To,
YTO OHU ObINM U3BECTHBbI €Le C aHTUYHbIX BPEMEH (HanpvmMep, pUTMbl 060CTPEHMI
(kpn3ncoB) B pasnunyHbIx 3abonesaHusx). Ha aMnmMpryeckom ypoBHE OHM XOPOLLIO 3Ha-
KOMbI Bpa4am B COBPEMEHHOW MeaNLIMHE.

CTabunbHbIN «JTyHHbI» UHPaAMAHHBIA FPaBUTALMOHHBIA PUTM, UHTErPUPOBAHHbIN
BO BPEMEHHYIO CTPYKTYPY >KMBbIX OPraHW3MoB Oblirl, NO-BUOVMOMY, TEM 3HOOTEHHbIM
hOHOM AMst APYrMX PUTMOB M GoryKTyaL Wi, KOTOpble BO3HUKAsM Nog BIUSIHUEM APYTUX
BHELUHUX DAKTOPOB CXOOHbIX NEPVOAOB. ATV AOMOMHUTENbHBLIE BHELIHWE (haKTopbI
BKITH0Yasnv B cebsl LUIMPOKMIA CMEKTP PUTMOB C Pas3fUYHbIMU NEPUoAamMm, K KOTOPbIM -
Bbl€ OpraHu13mbl JOIMKHbI BbINK aganTMpoBaThCsl, YTOGbI He NMOrMBHYTb OT AECUHXPO3a,
npeacTaBnsoLLero NoTeHuarnbHyo onacHOCTb A1 BbIKUBAHMS.

YneTpagnaHHaa obnactb YacTOT SMEeKTPOMAarHUTHBIX MOMen, reHepupyeMbix Yernose-
YeCKMM MO3roM, AOBOSbHO GMM3KO COOTBETCTBYET YacToTaM NpupoaHbix LLymaHoBc-
Knx pesoHaHcoB (8 n 14 'u). CepaeyHo-cocyancTasa cuctema (pUTMbl cepaua) Takke
obnagaeT anekTpomMarHUTHbIMK KonebaHnsimm B obnactu vactot 0,8-2,5 'y, cBolic-
TBEHHbIX pPasnuyHbiM NPUPOAHbIM ANbGBEHOBCKUM OCLMMNSaTOpaM (MUKponynbcaum-
SIM reOMarHUTHOro Mons).

B 90-x rogax npoLunoro ctonetus 6bina NpeanoxeHa rmnotesa O TOM, YTO PUTMbI
renvo-reomarHntHon aktmBHoctn (FTMA) (crnabble ecTeCTBEHHbIE ANEeKTPOMarHUTHbIE
nons) MoryT 6bITb BHELUHUM CYHXPOHU3ATOPOM BUONOrMYeCcKMX pUTMOB, MO aHarnorum
C TeM, KaK pUTMbl OCBELLEHHOCTU 1 TemnepaTypbl CHOPMUPOBan LupkagnaHHble (Cy-
TOYHble pUTMbl). OCHOBHBIMU NpobriemMamu B HacTosiLLiee BpeMS SIBSIOTCS BONPOCh! O
TOM, YTO SBNAETCA MULLEHbO B Buonorndecknx obbektax — peuentopamm FMA? Kako-
Bbl MEXaHW3Mbl BO3AENCTBUS HU3KOYACTOTHbBIX AMEKTPOMAarHUTHbIX Mofiel 04eHb cra-
60l MHTEHCUBHOCTM (MIHTEHCMBHOCTL 3TUX Nonen nexuT B obnactn 10— 102 T)? Ka-
Kne XxapakTepuCTUKN CONTHEYHOMN Y reOMarHWTHOW akTUBHOCTY Hanbonee G1oTPOnHbI?

O1n npobnembl 06CyxaaTca B AaHHOM coobLeHun. MNMokasaHo, YTo cepaeyHo-cocy-
AncTas cucTema, BKIovas pUTMbl cepaua v Mosra, npeacTaBnseT cobon 4OCTaToYHO
YyBCTBUTENbHYIO MULLEHb Ans Bosgencteua TMA 1 meTeoponormyeckmnx ¢akTtopos,
B TO BpPeMsi Kak pUTMbl FreOMarHUTHbIX nynbcaumin Tuna Pc n LymaHoBckne pe3oHaH-
Cbl ABNAOTCA Hanbonee noaxogdwmnmy GMOTPONHLIMK areHTaMu, KoTopble, No-BUau-
MOMY, MHTErpypoBanuncb BO BPEMEHHYIO CTPYKTYPY XMUBbIX OPraHN3MOB 1 3anyCTumm
«buonornyeckme 4vacbl». CO60M pUTMOB 3TUX MOKasaTenen BO BpemMs BO3MYLLEHWUNA
KOCMWYECKON MOorofbl MOryT COMPOBOXAATbCA (PM3NOMNOTMYECKMMMN NOCHEACTBUAMM
onacHbIMW ANs BbhKMBaHWS. [peacTaBneHbl pesynbraTtbl TECTOBLIX 3KCNEPUMEHTOB
1 nccrnegoBaHU.

BIOLOGICAL RHYTHM STRUCTURE FORMATION
BY EVOLUTION

T.R. BREUS, Space Research Institute Russian Academy of Sciences, Moscow,
Russia. breus36@mail.ru

Until recently it was thought that circadian rhythm (24 hours) is the leader in the hi-
erarchy of biological rhythms of living organisms. Infradian biological rhythms (with
period <28 days and> 28 hours) and ultradian rhythms (with periods lesser than one
hour) did not attract attention despite these rhythms, apparently, were known in ancient
times (e.g. the infradian rhythms of exacerbations (crises) of various disease). At the
empirical level, they are familiar to doctors in modern medicine.

Stable «lunar» infradian gravitational rhythms that are integrated into the temporal
structure of living organisms were, apparently, the background of endogenous fluctua-
tions, which were overlapped with another rhythms of some external factors similar
periods. These additional external factors had to include a wider range of periods, to
which living organisms had to adapt, because it can cause of desinchronizations and
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represented potential danger to the survival.

In ultradian region the frequency range of electromagnetic fields (EMF) generated by
the human brain is close enough to the frequency range of natural ionospheric Schu-
mann resonator (8 and 14 Hz).The cardiovascular system of humans (heart rate). also
has the ability to generate electromagnetic fields characterized by a set of harmonics
of different frequencies and intensities in the range of the fundamental natural Alfven
oscillators - 0,8 + 2,5 Hz.

In 90-th of previous century an idea on helio-geomagnetic activity (GMA) rhythms
(weak natural electromagnetic fields) as one of the external synchronizers of the
biological rhythms, by analogy with the solar radiation and temperature variations on
premature Earth forming the circadian (diurnal) biorhythms, had been invented. Ba-
sic problems to be solved up to nowadays: what is a target in biological objects — i.e.
receptors of GMA? What kind of mechanisms participates in action of VLF low intensity
EMF on biological objects? (Intensity range is 10“— 10-'2 T). Which ones of numer-
ous characteristics of the solar and geomagnetic activity are most biotropic? These
problems are discussed in this presentation. It is shown that cardio-vascular system
including heart and brain rhythms is a very sensitive target for the GMA and meteoro-
logical weather, while rhythms of geomagnetic pulsations and Schumann resonances
frequencies are most plausible agents, which were integrated in the endogenous bio-
logical structure by evolution and generated an action of “biological clock”. The distur-
bances during breakdown of quiet space weather conditions may lead to some acute
physiological consequences for humans. Results of experimental investigations and
tests of these concepts are presenting here.
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ELECTROMAGNETISM-ASSOCIATED
AEOLIAN BIOSPHERIC-EXTRATERRESTRIAL
COPERIODISMS AND THEIR IMPLICATIONS

Dieter BROERS,' Vera BRANDES?, Franz HALBERG?, 'Broers Research &
Development Lab, Vienna, Austria, ?Paracelsus Medical University, Salzburg, Austria,
3Halberg Chronobiology Center, University of Minnesota, Minneapolis, MN, USA.
neo-odin@web.de

The frequency range of mental activity extends from the ~10 Hz region of neuronal
activity which determines the level of consciousness (and that of Schumann reso-
nances) to infradians, including up to 35-year periods, T, mapped in individuals and
up to 60-year cycles in various populations. Transdisciplinary biospheric coperiodisms
include pairing with Ts in terrestrial and extraterrestrial weather. Some of these infradi-
ans are being examined at the atomic (1) and quantum levels by models of resonance
with beats in the high frequency range resulting in infradians (2). Cyclical changes in
human morbidity (3,4) and in the natural electromagnetic states of the earth which
are signatures of and co-variations with solar activity cycles may be associated with
changes in geocataclysmic events (4), as well as an increase of physical and mental
health problems (5) and patterns of criminal acts, terrorism and major stock market
fluctuations. Statistical evidence on a putative cycle of natural disasters has lead to
efforts to improve emergency provisions (www.2011.geocataclysm.org), including ac-
tion by the UN on the rise of noncommunicable diseases labeled as a «slow-motion
disaster» (3). Variations in solar flares and their biospheric associations, with a T of
~154 days, have been labeled as aeolian since they are non-stationary in space and
time, as demonstrated by examples from the physiology of the blood circulation by a
combination of global and local methods applied to accumulating time series analyzed
as a whole (globally) and in sections varied systematically in length (locally) by spec-
tral windows and chronomic serial sections. Signatures in the biosphere, with their
indispensable uncertainties, are found for accepted (and putative) solar cycles such
as the Horrebow-Schwabe cycle of about 11 years (a global cycle of 15-18 years),
of Hale's about 22-year cycle, of the Briickner-Egeson-Lockyer (BEL)cycle with a Cl
(95% confidence interval) reaching a range from 30-40 years and of 50 and/or 60 year
cycles. The latter are encountered in two populations of newborns, studied over 120
or 110 years, in 2,556 years of international battles, in 2,189 years of tree rings, and in
400 years of economics, among others. These cycles, up to the BEL, are also found in
longitudinally studied individuals. A book by Sigel, summarizing the life's work of Alex-
ander Leonidovich Chizhevsky, is titled «The sun is guilty» (1), as if the cosmos were
to blame for all things that we accept as bad or undesirable, but the same Chizhevsky
wrote in 1934: «Perhaps even our feelings and thoughts are just a weak echo of the
vibrations of the cosmos .... Involuntarily an old idea comes to mind: Our knowledge of
natural phenomena will not be different from an echo, received by our organs, of the
real processes of the universe». This statement could refer to the so hard-to-define
«good» as well as «bad», as suggested with statistics of church memberships and
religious proselytism as well as crime and terrorism. Having learned (in the language
of frequencies) that human mental functions are associated with geomagnetics and
heliomagnetics by the number of shared frequencies (in the one-third-year to 2-year
spectral region) by odds ratios that more than match the accepted relation of solar-to-
geomagnetism, it seems possible to focus on mechanisms, perhaps at the quantum
level so that eventually, as we heat or air-condition, electric and magnetic influences
of the cosmos can be optimized for the desirable with a potential of leading to higher
states of awareness in individuals that in turn could lead to a dramatic change of mass
consciousness, a positively appreciated social behavior, dubbed coherence, as an
increased and more efficient measurable function in the ~10 Hz region that perhaps,
via yet to be modeled beats, leads to quantum mechanical resonance circuits, to the
associations found between human behavior in the range of novel infradian cycles
with ts of a week (characterizing negative affect) or longer cycles. Conceivably, as
many anticipate, an increase in number and intensity of solar flares may lead to major
breakdowns of electrical power supply systems.

But there is another admittedly philosophical side to such potential solar events: The
changing intensity of the electromagnetic fields resulting from the mega flares that
can be detrimental to power supply systems, may have effects on the biophysical and
biochemical processes in the human brain; they may ultimately unlock the brain’s po-
tential to produce higher states of awareness which could lead to a dramatic change of
mass consciousness and positively influence social behavior.
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METO[ MNMOCNEOOBATEJIbHbBIX NMPUBIVXXEHNA
B SAOAYE MCCITIEOOBAHNA MEXAHN3MA
NHONBUOYANBbHbBIX TEJIMOMETEOTPOINHbBIX
PEAKLUNW

T.A. BEHYEHKO, MMHcmumym kocmuyeckux uccriedosaHuli Poccutickol akademuu
Hayk (MKW PAH), e. Mocksa, lHcmumym meopemuyeckol u aKkcriepumeHmarsHoU
6uoghusuku Poccutickol akademuu Hayk (MTOB PAH), e. lNyuwuHo, Mockosckoli 0611..
zench@mail.ru

B HacTosLee BpeMs hakT BNUAHWSA reOMarHUTHbIX U METEOPONornyecknx akTopos
Ha (YyHKLMOHANbHOE COCTOSIHME HE TONMbKO GOMbHBLIX, HO M 340POBbIX MUL, YXe He
BbI3bIBAET COMHEHWS, MOCKOMbKY MOATBEPXAEH Gonblummy obbemamun aKcnepumeH-
TanbHbIX AaHHbIX. B TO e Bpemsi CyLecTBYIOT Cepbe3Hble TPyAHOCTW, KOTOpble He
yAaeTcsa NpeoAoneTb B pamKax CyLLecTByoLWMX nogxodos. K Hum, B nepByto ovepeb,
HeobxoQMMO OTHECTM HEBO3MOXHOCTb MOCTPOeHUst obLien, renmo-6uo-puranyeckomn
MOAENW peakLum XuUBbIX CUCTeM (M OopraHM3Ma YeroBeka B YacTHOCTU) Ha AencTBre
KOMMMeKkca MeTeoponormyeckux n reoMarHMTHeIX daktopoB. MNprynHa 3aknovaeTcs
B CUJIbHOW BapuabenbHOCTM pe3ynbraToB, NonyvyaeMblX pasHbiMU UccrnegoBaTensmm.
[pyrast TPyAHOCTb 3aKMnto4aeTcs B HEBO3MOXHOCTUN MOCTPOEHMS NePCOHAaNbHOro npo-
rHO3a M3MeHeHWs (PyHKLMOHaNbHOIO COCTOSIHUSI KOHKPETHOTO YernoBeka Ha OCHOBe
NONYNSALUMOHHBIX U KIMMHUYECKMX UCCNEA0BaHNIA B CUNY 3HAYUTENBHbLIX MEXUHANBUAY-
anbHbIX Pasnnynin N BpEMEHHOW M3MEHYMBOCTM peakummn. B To e Bpems obe 3agaun
ABMSAOTCHA KpanHe akTyanbHbIMU.

[na npeogoneHns ykasaHHbIX METOAOSOrMYeCcKUX 3aTpyAHEeHWI npepnaraetcs wc-
nonb30BaTb HOBbIN, MHAMBWAYaNM3MpPOBaHHbIN NO ob6bekTaM aHanus3a, nogxod. B
3TOM NOAX0Ae, BO-MEPBbIX, 3aKMYEHNE O HAaNMYMM U OTCYTCTBUU YyBCTBUTENbHOC-
TN K FEOMarHUTHbIM Y METEOPOrorMyecknm haktopam aenaercs nepcoHanbHO Ans
Ka)KOoro YenoBeka, Ha OCHOBE pesyfbTaToB aHanM3a CTaTUCTUYECKON CBS3N Mexay
napameTpamu BHeLHuX akTopos (BP) n ANvHHBIMKU (HE MEHee [BYX MecCsLEB) Bpe-
MEHHbIMM psgamMun ero guanonornyeckmx nokasatenen (®rl). MNpu atom Heobxoanmo,
4106l N3Mepsiemble Pl gonyckanu Hay4Ho 060CHOBaHHYHO MHTEPMNPETALMIO Ha YPOB-
He PU3MOoNorn4ecknx, BUOXMMMYECKUX N BUODU3NYECKNX MEXAHN3MOB.

Bo-BTOpbIX, KaX40e Takoe 3aKIiYeHNEe paccMaTpUBaEeTCs Aanee He Kak yHuBepcarb-
Hasi KOHCTaHTa, a Kak MTHOBEHHOE 3HAaYeHNe MHoronapaMeTpmuyeckon pyHKUUN, 3aBu-
CALLEeN OT BpEMEHU, reorpadyeckoro NoNOXeEHUs U BHELLIHUX YCNOBWUIA NPOBELAEHNS
MOHUTOPUHra, a Takke UHAMBUAYANbHbIX XapakTEPUCTMK YyernoBeka. 3agava BOCCTa-
HOBIEHWS MOMHOro BMAa 3TOW PYHKLUKN SBASETCS KpawHe CNOXHOW U TPYAOEeMKOW,
Tpebytowen 3HauYMTeENbHbIX OOBEMOB CTaH4APTM30BAHHOIO 3KCMEPUMEHTarbHOro
matepuna. OfHako codeTaHve VMHOMBUAYanM3vpoBaHHOMO Noaxoda C COXpaHeHUEM
3HAYEHUI NepednCrieHHbIX BbILLE NapaMeTpoB MO3BONUT OObEAVHATL U CPaBHUBATb
pe3ynkTaThl, NONy4YeHHbIE B pa3HOe BPeMS U B pasHblx reorpadnyeckux nyHKTax, u, B
pesynbraTe, He a-priori, a Ha OCHOBE aHamnm3a paHXupoBaTb 3T NapaMeTpbl Mo CTe-
NeHn Ux Bknaaa B o6LmMIN B OyHKLMOHANBHOW 3aBUCUMOCTH.

B-TpeTbux, npepnaraetcd Mcnonb3oBaTb MeTod MocnefoBaTenibHbIX NpUBAMKeHun,
KOTOpPbI NOAPa3yMeBaeT «COM3MEPUMOCTbY CTENEHW AeTanusauuy aHanmampyemblix
drn3nMonornyeckmx n reoPunsn4eckmx napameTpos.

Tak, «HyneBoe NpubnvkeHne» MOXET BKIoYaTb MOHUTOpPUHT O, gonyckatowmx npe-
[OenbHO MPOCTOM M LUMPOKO PacrnpoCTPaHEHHBIA Crocob M3MepeHui, Hanpumep, ap-
TepuansHoro Aaenexnsa (®), nynbca v Ux NPOM3BOAHbIX — yAapHOro obbema u mu-
HyTHOro obbema KpoBu. [1OCTOMHCTBOM 3[eCb SIBMSIETCS MPOCTOTa, AOCTYMHOCTb U
CTaHOapTHOCTb METoAAa U3MEPEHWI, KOTopas MO3BOSSIET MOMYyYUTb OBLLUMPHBIN YHUDW-
LMPOBaHHbI 3KCNEPUMEHTarbHbIA MaTepuar, OTHOCSLLMIACS K pasHbiM BPEMEHHbIM
N reorpa4ecKkMM yCroBUsIM, OLEHUTb aMMNIUTYOHO-YaCTOTHbIE XapaKTEPUCTUKN UH-
OvBMAYyarnbHbIX refIMOMETEOTPONHbIX peakuUmii, U BbickadaTb paboyre rmnotessl 0 BO3-
MOXHbIX (DU3NONOrMYECKNX MEXaHM3Max KX passuTus. OgHaKo B CUIY 3HAYUTENBHOIO
ynucrna MexaHuM3MOB, PerynupytoLmx ypoBeHb Al 1 nynbca, uenecoobpasHo 13yyaTb
MX 3aBMCMMOCTb TOMbKO OT OCHOBHbIX METEoNnapaMeTpoB (aTMOCHEPHOrO AaBMeHus,
Temneparypbl U OTHOCUTENbLHON BMaXXHOCTU) U CPEOHEro YPOBHS reOMarHUTHON aKTuB-
HocTu (TMA). Bonee rnybokasi AeTanmsaums napameTpoB norogbl n 'MA Ha aTom aTane
sIBNsieTCst HEOOOCHOBAHHOM, TaK Kak MOXET NPUBECTM K MOCTPOEHNIO HecOanaHCMpoBaH-
HbIX pabounx moaenen. MHOrokpaTHO pa3nMYHbBIMU UCCNEAOBAaTENSAMMN BbiCKa3blBanach
uaesl, YTo amnnMTyda U 3HaK peakuum 3aBUCSIT OT MCXOAHOrO COCTOSIHUSI OpraHusma.
Llenb paHHOro atana — NpPOBEPUTL IKCMEPUMEHTANBHO AaHHYH TUMNoTesy, 1 NomnyYnTb
NepCcoHarnbHbIE OLEHKN CTEMEHWN HaMPSKEHNS PErYNATOPHBLIX CUCTEM OpraH1MamMa, a Tak-
Xe BKnaga, obyCnoBneHHOro MIMEHHO reoMarHUTHbIMU U MeTeodakTopamu.
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«lMepBoe NpubnmxeHne» 3aknyaeTcsa B UCMOMNb30BaHNM Pe3YNbTaToB NpeablayLLero,
1 BKMOYAET UccrneoBaHe AMHaAMUKM U CBSA3M C BHeLHUMU dakTopamn I, Gonee
agpecHO oTpaxawLwWwmx (yHKUMOHaNbHOE COCTOSHUE pas3nu4YHbIX OTAENOB cepaey-
HO-COCYAMCTOM cuUCTeMbl. Hammn nokasaHo, 4TO YyBCTBMTENBLHOCTb K Bapuauusm B
nposenstoT cneaytowme ®Orl, gonyckawouwme HEMHBA3UBHbIN MOHUTOPWHI: NokasaTtenm
MUKpoansTepHauuii Muokapaa (4ns AUarHoCTUKM HapyLUeHWUI ero anekTpogusmono-
MMYeCcKNX CBOMCTB), MapaMeTpbl MUKPOLMPKYMSITOPHOrO pycna (M3MepeHne MeToaoMm
nasepHol OOoNMnyepoBCcKON broymMeTpumn Ansi OLEHKU COCTOSIHUSI COCYAoB cybkanun-
NSIPHOTO CMETEHUS), CKOPOCTb PACNpPOCTPaHEHUsT MyNbCOBON BOSHbI (ANs1 OLEHKM
COCYOMCTOro TOHyCa MarucTparnbHbiX apTepuii). M3 nutepaTtypHbIX AaHHbIX U3BECTHO
O YYBCTBUTENMbHOCTM K BHELUHMM (haKkTopam mnokasaTtenen BapnabenbHOCTU cepaey-
HOro pUTMa ¥ CKOPOCTM KanunsipHOro KpoBoToka. [ns Kaxaoro nx aTux nokasarenem
CYLLIECTBYIOT SKCMEPMMEHTANbHO NOATBEPXKAEHHbIE TEOPUN O PU3MONOTNYECKUX Me-
XaHU3Max ux perynsuum, 4To no3BonsieT cTpouTb Broduranyeckue pabovme mogenu
CrnefyoLwero ypoBHs AeTanmsauun, BKIToYas B paccMoTpeHue apyrne BO, Takme kak
Bapvauuy onpeaerneHHbiX 4acToT aTMOCepHOro AaBNEHUst UM reOMarHUTHOTO Nonst
(nHdpasByk, PC-nynbcaumu, LLlymaHoBCcKne pe3oHaHchl 1 ap.).

METHOD OF SUCCESSIVE APPROXIMATIONS FOR
EXAMINATION INDIVIDUAL HELIOMETEOTROPIC
REACTIONS

T.A. ZENCHENKO, Space Research Institute of Russian Academy of Sciences (IKl),
Moscow, Institute of Theoretical and Experimental Biophysics, Russian Academy of
Sciences (ITEB RAS), Pushchino, Moscow Region. zench@mail.ru

Geomagnetic and meteorological factors affect functional conditions of not only sick
but also of healthy persons. This fact being confirmed with great amounts of experi-
mental data is now uncontroversial.

On the other hand, we meet here some serious problems that could not be overcome
within the frames of present approaches. First of them is impossibility to construct a
common, helio-bio-physical model of a live system (a human body, in particularly) reac-
tions on effects of combined meteorological and geomagnetic factors. This is caused
by hard variability of results obtained by different investigators. Another problem is
based on population and clinical investigations personal forecasting of functional con-
dition for a certain individual: high inter-individual differences and time variability of
reactions make this problem unsolvable.

A new, analysis object individualized, approach should overcome the abovementioned
methodological problems. The approach includes, first, personal conclusions on pres-
ence/absence of geomagnetic and meteorological sensitivity of an individual; the con-
clusion is based on results of analysis of statistical correlation between parameters
of exogenous factors (EF) and long-lasting (at least two months) time series of his/
her physiological parameters (PPs). Besides, it is necessary that these PPs could
be scientifically interpreted at the level of physiological, biochemical and biophysical
mechanisms.

The second, each conclusion of such a sort is further considered not as a universal
constant, but as a momentary value of a multiparametric function depending on: time,
geographical location and environment of a monitoring, and individual parameters of a
person. Reconstruction of a full pattern of the function is an extremely complicated and
laborious problem, demanding large amounts of standardized experimental material.
However, combination of individualized approach with execution of abovementioned
parameters will allow uniting and comparing results obtained at different time points
and at different geographical locations, and, as a result, range the parameters by de-
gree of their impact into general pattern of functional dependence, the ranging being
based on analysis instead of a-priori.

The third, we propose method of successive approximations, implying “commensu-
rability” of resolution of analyzed physiological and geophysical parameters. Thus, a
“zero approximation” may include monitoring of PP that could be measured with an
extremely simple and widespread measurement procedure, for example, measuring
of arterial blood pressure (ABP), pulse, and their derivatives such as cardiac output.
Their advantages are simplicity, availability, and community of a measuring method
that allows getting vast unified experimental material related to different time and geo-
graphical conditions; to evaluate amplitude-frequency parameters of individual helio-
meteotropic reactions and to suggest current hypotheses for possible physiological
mechanisms of their development. However, there is a lot of mechanisms regulating
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ABP and pulse levels, therefore, it is necessary to examine their dependence from
main meteo-parameters (atmospheric pressure, temperature, and relative humidity),
and average level of geomagnetic activity (GMA) only. Further specialization of weath-
er and GMA parameters is unreasonable at this stage, as it can cause construction of
unbalanced draft model. Many investigators have once and again suggested an idea
that a reaction amplitude and sign depend on initial condition of an organism. The
purpose of the current stage is experimental check of the hypothesis and getting of
personal estimations of body regulation systems stress, and of an impact, conditioned
just by geomagnetic and meteorological factors. The “first approximation” is using of
previous results; it includes investigation of PP dynamics and their relation with exog-
enous factors whose reflection of functional condition of various departments of cardio-
vascular system is more target-focused. The following non-invasively monitorable PP
— indices of myocardium microalterations (for diagnostics of its electrophysiological
properties), microvasculature parameters (measured by Doppler fluorometry for evalu-
ation of subcapillary plexus vessels condition), and pulse wave velocity (for evalu-
ation of vasomotor tone of main arteries) — were demonstrated to be EF-sensitive.
Literature data tell that indices of heart rate variability and capillary blood flow rate are
EF-sensitive. Each of them has own experimentally checked theory on physiological
mechanisms of their regulation, and it makes construction of biophysical draft models
of the next specialization level possible; the last will include other EF, such as varia-
tions of certain frequencies of atmospheric pressure or geomagnetic field (infrasound,
Pc pulsations, Schumann resonances, etc.).
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HELIO-GEOMAGNETIC ACTIVITY INFLUENCE ON
CARDIOLOGIC CASES

Ch. KATSAVRIAS', P. PREKA — PAPADEMA", X. MOUSSAS', TH. APOSTOLOU?,
A. THEODOROPOULOU', TH. PAPADIMA?, " Department of Astrophysics,
Astronomy and Mechanism, Faculty of Physics, University of Athens, Greece,

2 St. Panteleimon’ General Hospital of Nikea (Piraeus), Greece, *‘Evagelismos’
General Hospital of Athens, Greece. ckatsavrias@phys.uoa.gr

The negative effects of geomagnetic storms on the human technological applications
on geospace are well known. During the last 25 years, many studies concerning the
possible influence on the human health were published. Increase of the Acute Coro-
nary Syndromes and disorders of the Cardiac Rhythm during or near to the geomag-
netic storms time interval have been reported. In this study, we research the problem in
Greece, focusing on cases with Acute Coronary Syndromes (ACS), hospitalized in the
2nd Cardiologic Department of the General Hospital of Nikea (Piraeus, Greece), for
the time interval 1997-2007 (solar cycle 23). Increase of ACS cases is observed dur-
ing the periods with increase helio-geomagnetic activity mainly at the recovery phase
of storms. The ACS monthly maximum is recorded almost simultaneously with the
maximum of CMEs and the maximum of intense flares. The constant analogy between
STEACS and Non-STEACS cases varies during 2001-2004. The Non-STEACS cases
associated with CMEs and intense flares occurrence, with a time lag of about one year,
while there are similarities on wavelet analysis as well. We must emphasize the fact
that this is the first study of its kind because we use daily data for a whole solar cycle
(both solar data and cardiologic cases) and not only selected periods.
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THE POSSIBLE SOLAR AND GEOMAGNETIC
ACTIVITY EFFECTS ON THE NEUROLOGICAL
DISEASE OF MULTIPLE SCLEROSIS (MS)

A. GKOTSINAS', P. PREKA-PAPADEMA?, N. DIMISIANOS?, P. PAPACHRISTOU?,
G. ANTONAKOPOULOS?, P. PAPATHANASOPOULOS?, X. MOUSSAS', A.
HILARIS?, 'Department of Astrophysics, Astronomy and Mechanism, Faculty of
Physics, University of Athens, ? Department of Neurology, University of Patras,
Patra, Greece; 3Section of Theoretical and Mathematical Physics, Astronomy and
Astrophysics, Department of Physics, University of Patra. vesaid@yahoo.gr

The effects of the solar and geomagnetic activity in human health are well known to
scientists and they are a promising subject of research. In this study we decided to
focus on the possible effects that the solar and geomagnetic activity may have on
humans suffering from multiple sclerosis (MS). By using statistical and mathemati-
cal methods and data provided by the Neurological Clinic of the University Hospital
of Patra, Greece, for the period 1996-2006 (23rd solar cycle), we examined if there
is a connection between solar and geomagnetic events such as solar flares, coronal
mass ejections (CMEs), the solar wind, geomagnetic storms and the variations in the
admittance to the hospital. The results indicate some interesting impacts from certain
phenomena, (especially the solar flares, the solar wind velocity and the DST index) on
the increase or decrease of the number of patients admitted to the hospital.

53



SWH 2.16

54

N3MEHEHWA MATHNTHOW AKTUBHOCTW
rOJIOBHOIO MOSI'A MNP BO3OENCTBUNA
HN3KOMHTEHCBHOIO HN3KOYACTOTHOIO
MAIHUTHOIO MNOnA

U.A. CUHEJIbHUKOBA, E.MN. NOBKAEBA, Poccutickuli ®edeparsbHbili
£0epHbit Llenmp - Becepocculickuli Hay4yHo-uccnedogamerbCKull uHemumym
akcrniepumeHmarnbHoU ¢pusuku, Capos Huxezaopodckol obr., Poccusi.
sia@bfrc.vniief.ru

YunTbiBas TOT akT, 4TO pM3MONIOrMyYecKme CUCTEMbI XKMBOTHBIX U YeroBeKa B NpoLiec-
Ce 3BOMLMN XOPOLLIO NPUCMOCOBUINCH K 3NIEKTPOMArHUTHOMY MOS0 3emMnun, MOXHO
C YBEPEHHOCTbLIO NPEeAnonoXuTb, YTO COBCTBEHHbIE KonebaTtenbHble npouecchl Guo-
CUCTEM rapMOHMYHO B3aMMOCBSA3aHbl C pUTMaMM €CTECTBEHHbIX KornebaHui reomar-
HuTHoro nonsa (FTMIM). CnepoBatensHo, Noboe HapyleHne MMM gomkHO NpyMBOANUTL
K gectabunusaummn perynatopHbiX (OYHKUMIA M NPOBOLMPOBATL pas3BUTME MaToNoru-
Yeckux npoueccoB. HanpoTtus, obny4eHne 61Uonornyeckon CUCTeEMbl CTOXaCTUHECKUM
CBEPXHM3KOYACTOTHBIM CrabbIM SMEeKTPOMarHUTHbIM MOIEM CO CMEKTPOM, NOAOOHbIM
CNEKTPY HEBO3MYLLEHHOTO reOMarHMTHOrO (hoHa, MOXET OKa3sbiBaTb BbipaKeHHOE Mo-
31MTVMBHOE BO34ENCTBME Ha BaXKHENLLnE hrsnonornieckne OyHKLnm.

B pabome npedcmasneHbl pesynibmamsbi uccriedosaHull OuHaMuku 6uoobbekmos
Maz2HUMHOU akmu8HOCMU 20/108HO20 MO32a C MOMOWbH Memoda ceepxrpogodsuieli
maeHumomempuu (CKBUL-mazHumosHueganoepaguu). NokazaHbl BO3MOXHOCTU 1
OCHOBHble NpeumylecTsa metoga CKBVOmarHutosHuedanorpadumn ans oLeHKn ns-
MEHEeHW pyHKYUOHanbHoU akmusHocmu LHC, 8 yacmHocmu ebi38aHHbIX Hapyule-
HUeM ecmecmeeHHO20 reoMarHMTHOro oHa.

bbin nposedeH aHanu3 uU3MeHeHUl XxapakmepucmuKk MazHUMOosHueghaozpamm
(M3r), ebi3eaHHbIX 803delicmeueM Ha opa2aHU3M HU3KOUHMEHCU8HO20 (MakcumMarb-
Hasi BeNMMYMHa MarHUTHOM MHAYKUUM B paboyen 3oHe nHaykTopa ao 4 mTn) nonueap-
MOHUYECKO20 WYyMONno00bHO20 HU3KOYaCmomHOo20 NEPEMEHHOIO MarHWTHOrO Mons
(MeMTIT) pasnuyHOro cnekTpanbHOro COCTaea, a TaK e HU3KOMHTEHCUBHOTO (Makcu-
MarnbHasi BenMymMHa MarHUTHOM uHaykuum ot 1,2 mTn Ao 2,4 mTn) MMMynbCHOrO BUX-
peBoro marHutHoro nons (MBMIT), co cnekTpom, cornacoBaHHbIM CO CMEKTPOM Bapu-
aLuii YacToTbl CEpAEYHbIX COKpaLLEHWNA.

Bbiny BbIsSIBNEHbI BbICOKAask YyBCTBUTENbHOCTb U M30OMpaTEeNbHOCTb peakumn LeH-
TpanbHoOM HepBHOW cucTeMbl (LIHC) oTHOCWUTENBHO HE3HAYUTEMbHbLIX W3MEHEHWN
YACTOTHbIX M amMnNUTYOHbIX NapameTpoB Bo3gewncTeytowero MNeMl. Habnwoganvcb
pasnuyHble TeHaeHUUN nameHeHns MOI 6enbix 6ecnopofHbIX KpbIC: BO3pacTaHue ak-
TMBHOCTM [enbTa 1 T3Ta pUTMOB, BblpaBHUBaHNE BCeX KOMMOHeHT M3AI™ n gerpagauns
anbda-KoMMNOHEHT pUTMa; BO3pacTaHne akTUBHOCTM 6eTa n ramma-putMoB. pu Bo3-
pevicteun UBMI Habnioganu ctumynaumio anbda-pytMa 1 yMeHblUeHne aesvaunm
€ro YacToTbl, HApPYLUEHWUI QOyHKUUOHaIbHOU akmueHOCMU 20/108HO20 MO32a BbisiBIe-
HO He 6bIno.

THE BRAINS MAGNETIC ACTIVITY ALTERATION
INDUCED BY INFLUENCE LOW-INTENSITY LOW-
FREQUENCY MAGNETIC FIELD

I.LA. SINELNIKOVA, E.P. LOBKAEVA, Russian Federal Nuclear Center All-Russian
Scientific Research Institute of Experimental Physic, Sarov, Nizhni Novgorod region,
Russia. sia@bfrc.vniief.ru

This paper presents the experimental investigations results of humans and animals
brain magnetic activity dynamics, using super-conducting magnetometry (SQUID —
magnetometry). The SQUID—-magnetometry techniques possibilities and basic advan-
tages for estimation of central nervous system (CNS) functional activity changes are
showed, in particular resulting from action of natural geomagnetic field disturbance.

The alteration magnetoencephalogram (MEG) characteristics, induced by influence of
low-intensity (maximum induction density at the center of working area ~ 4 mT,) noise
similar polyharmonic low-frequency alternating magnetic field (AMF) with various fre-
quency content, and low-intensity (The maximum induction density in the range from
1.2 mT to 2.4 mT) low-frequency pulsed vortex magnetic field (PVMF) in modes with
signal spectrum, concordant with heart rate fluctuation spectrum had been analyzed.
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The fast response and selectivity of white out-bred rats CNS reaction for slight gain
and frequency characteristic variation of acting AMF was discovered. Several different
changes tendency of rats MEG was observed: increasing of activity of delta and theta
rhythms; equalization of all components MEG level and alpha-rhythm activity degrada-
tion; increasing of beta activity and gamma activity.

Alpharhythm stimulation and decrease of its frequency deviation during PVMF action
were discovered
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NPUMEHEHWE HU3KOYACTOTHOIO
MAIMHUTHOIO MNONA B KAHECTBE CPECTBA
MNOBbIWLWEHNA PAOVUOPE3SVNCTEHTHOCTU
OPTAHU3MA

H.C. DEBATKOBA, E.IN. NOBKAEBA, Poccutickuti ®edeparnbHbit 510epHbiti LieHmp
- Becepoccutickull Hay4HO-uccriedogsamenbCcKull UHCMUmMym 3KCrepumMeHmarsHoU
¢u3suku, Capoe Huxxezopodckoli 0br., Poccus. nata@bfre.vniief.ru

Mpobnema 3awmTbl OpraHn3Ma YernoBeka B YCrOBUSIX KOCMUYECKOro rnoneta Tpebyet
peLleHnst cneumanbHbIX 3aay no obecneveHno pagnaLmoHHor 6e3onacHoCcTy akuna-
e neTatenbHbIX annapaTos.

B pabGoTe npoBefeHbl pe3ynbTaThl 9KCNEepPUMEHTanbHbIX UCCe0BaHUA paano3aLumT-
HOro AencTBMSA HMU3KOYaCTOTHOro marHutHoro nons (HMIT) ¢ MakcrmarnsHOW MarHuT-
HOW uHAykumen o 3,5 mTn, BbIOOp MapameTpoB KOTOPOro 6asmpyeTcs Ha 3aKOHO-
MEepHOCTM PNYKTyauni pUTMONOTMYECKUX XapakTePUCTUK opraHuama naboparTopHbixX
XMBOTHbIX. PaccmaTtpumBanuck pasnuyHble BapnaHTbl Bo3aenctsns HMI: 3a cyTku go
obnyyeHns, B Te4eHUe LIEeCTN CyTOK nocne obrydeHns n KOMOMHNPOBAHHbLIA PEXUM
(ananoruyHo - oo n nocne o6nyyeHns).

Ha menkux nabopaTopHbIX XXUBOTHbIX (KPbIChl, MbILLK) NOKka3aHa 6e3onacHOCTb U adh-
dekTnBHOCTE NpuMeHeHus HMI npu pasHbix Bugax (TOpMO3HOe, ramma — mnsnydye-
Hue 60°°) N MHTEHCUBHOCTSX U3nyyeHus (ot 1 oo 13 [p), BbI3bIBAOWMX PasnnyHble
hopMbI NTy4EBOro nopaxkeHusi (KOCTHOMOS3IOBYH), KULLEYHYK Y CMELLAHHYH), Mpuyem
pesynetaT 3aluTHON MoAudMKaLMN NPOSBASACS Ha OPraHU3MEHHOM, CUCTEMHOM,
KNETOYHOM 1 CYyOKNETOYHOM YPOBHSIX.

Bo3MOXHbI MexaHn3Mm npoTusonyyesoro aencteusa HMI, npumensiemoro o obnydye-
HWS1, OCYLLECTBNSAETCSA NyTEM pa3BUTUSA Hecneunduyeckoro aganTalMoHHOro CUHAPO-
Ma - peakuun akTMBauun. B cnyyae npyMeHeHns MarHUTHOro nomns nocne obnyyeHus
MexaHn3M ero AencTBusa 0ByCrnoBrneH nposiBNeHneM Guonorndyecknx apdekToB Ha
CTPYKTYPHO — MeTabonmnyeckomM ypoBHE KIETOK U TKAHEN, BbI3BaHHbIX NPSIMbIM NMPOHK-
Katowwmm gernctemem HMI.

KoMOGMHMPOBaHHbIV pexunM NO3BOMAET UCMOMNb30BaTb 0b6a 3TN MEXaHWU3Mbl ANs 3aLm-
Tbl OT PaguaLmn 1 MHTEHCMUKALMU NPOLECCOB BOCCTAHOBIEHUSI OpraHn3ma B NocT-
pagnaumoHHbIN nepuog.

MonyyeHHble pesynbraTbl ABMAAOTCA MNOATBEPXKAEHWEM BO3MOXHOCTU MPUMEHEHUS
HMTIT co cneumanbHO BbIOPaHHBIMU pEXUMaMM B KavyecTBe CpeacTBa MOBbILLEHUS
pagnope3nCTEHTHOCTN opraHuama npu pa3paboTke MeToAa 3aluThl OT paguaummn B
MHTEpecax KOCMUYECKOW 1 aBUALMOHHOW MeauUMHbI.

APPLICATION OF A LOW-FREQUENCY
MAGNETIC FIELD AS MEANS OF INCREASE OF
RADIORESISTENCY OF AN ORGANISM

N.S. DEVJATKOVA, E.P. LOBKAEVA, Russian Federal Nuclear Center - the All-
Russia scientific research institute of experimental physics, Sarov Nizhegorodskoj of
region, Russia. nata@bfrc.vniief.ru

The problem of protection of human organism in conditions of space flight demands
the decision of special problems on maintenance of radiating safety of crews at fly-
ing devices. The paper contains results of experimental investigations of the radio-
protective effect of low frequency magnetic fields (NMP) with a maximum magnetic
flux density up to 3.5 mT, the choice of parameters which is based on the patterns of
rhythmological fluctuation characteristics of the organism of laboratory animals. We
considered various options for the impact of NMP: one day before irradiation, within
six days after irradiation, and mixed mode (same as - before and after irradiation). In
small laboratory animals (rats, mice) is shown the safety and efficacy in different types
of NMP (bremsstrahling, gamma - radiation from 60Co) and intensities from 1 to 13
Gy, causing various forms of radiation injury (bone marrow, intestinal and mixed) with
the result of protective modifications manifested at the organismal, systemic, cellular
and subcellular levels.

A possible mechanism of the anti-iradiation action of NMP applied prior to irradiation is
carried out through the development of nonspecific adaptation syndrome - the activa-
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tion reactions. In the case of a magnetic field application after irradiation a mechanism
is working due to action of biological effects on the expression of the structural - meta-
bolic level of cells and tissues caused by the direct action of penetrating NMP.

The combined mode allows using both these mechanisms for the protection against
radiation and an intensification of processes of restoration of an organism during the
post radiating period.

The results are a confirmation of the possibility of using NMP with specially selected
regimes as a means of increasing the radiation resistance of the organism in the de-
velopment of a method of radiation protection in the interest of space and aviation
medicine.
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BO3AENCTBUE MOroabl
HA HEMPOOWHAMWYECKUE MPOLIECCHI
300POBbIX NMOOEN MO OAHHbLIM 33r

M.I. BOOONAXCKAS, 1. BOOONAXCKUN, Cmasponornbckul
locydapcmeeHHbIl yHUsepcumem, Cmasporiosnis. biomed@stavsu.ru

LlepebpanbHble npoLecckl 06rnagatoT TOHKOW (hM3MONOrMYeckon MeTeoHyBCTBUTENBHOC-
Tbt0. OTO NPOSABMSETCS B HOPMasibHbIX YCOBUSX B BUAE KOPpenaummn Mexay napamerpa-
Mu 33l (amMnnuTyago pUTMOB, MOLLHOCTLIO CMEKTPOB, YaCTOTOW CMEKTPOB, BEMUYUHOWN
nepvogos O3IN) 1 opaAMHapHbLIMY reodn3nyeckuMn hakTopamu: pexMMom BeTpa, Temne-
paTypoi, aTMOCHEPHbLIM AaBMEHMEM N OTHOCUTENBHOM BIIXXHOCTHIO BO34yXa.

BruomeTteoponoruyeckme coiictBa putmoB Q31T YernoBeka He3aBMCMMO OT BOo3pacTa
YCUMMBAIOTCA NO Mepe ux yyaleHus B pagy «[ensra — Teta — anba — 6eta». [e-
nbTa-akTUBHOCTL 0b6nagaeT camon criabort MeTeo4yBCTBUMTENBHOCTbLIO MO CPaBHEHUIO
C opyrumu Bugamm LepebparnbHon 61osanekTpnyeckon akTMBHOCTU. PyHKLUMOHANbHbIE
ponu anbda-, 6eTa- 1 TeTA-pUTMOB B MeXaHU3Me (POPMUPOBAHMSA PEAKTUBHOCTU K
noroAe nepepacnpefensioTcs: OCHOBHOM PUTM 3aHUMaeT BedyLume nosuumm B opra-
HM3aummn LepebpanbHON METEOYYBCTBUTENBHOCTU YacTOTHBIX XapakTepuctuk, beta-
aKTMBHOCTb - B MOLLHOCTHbIX MPOSIBMEHMSX (DEHOMEHA, a TETa-pUTM — B aMMINUTYOHbIX
cocTaBnsaowmx 9T

UeM MeHbLLe (DOHOBasA BbIPXKEHHOCTb HEVPOAMHaMNYECKOTO NpoLiecca, TeM OCTpee ero
METEOUYYBCTBMTENBHOCTL A0 OMNpeaeneHHoro npefena. HegocTarowmii KOMMOHEHT Of-
HOro HerpoAVHaMMYECKOro MpoLecca BOCMOMHSETCS (PYHKLUMOHANBbHOW COCTaBMSIOLLEN
Opyroro. Y HeBPOorMyeckn 300poBbIX NoAer NPOUCXoaUT NepepacnpenerneHne pearu-
poBaHus 06oMX NomnyLIapun Ha NoroaHbIe U3MEHeHUs. Takme KOMMNEHCATOPHbIE SIBMEHUS
MO3ra (hOPMUPYIOT Pa3HOHAMNPAaBIEHHOCTb PeakUMn Ha U3MEHEHWS OKpYXKatoLeln cpeapbl
1 pacLUMpsAOT apceHar nprcnocobuTenbHbIX BO3MOXHOCTEN LIENOCTHOrO OpraH1u3mMa.

B pabote o6cyxaaeTca dusnonornyeckoe, 3awMTHO-KOMNEHCATOPHOE NPOVCXOXKAEHNE
MeTeOoYyBCTBUTENBHOCTM, 06ecneumBaloLLEel, Hapsay C MHbIMY aaanTyBHLIMU CBOMCTBA-
MW, rapMOHUYHOE MPUCNOCcobneHne paboTbl MO3ra K OKpy>KatoLlel cpege, co3fatoLen
YCINoBUS A5 OTCYTCTBUS CyObEeKTUBHBIX OLLYLLIEHWI NOrofbl Y 300POBOrO YerioBeka.

INFLUENCE OF WEATHER UPON HUMAN
NUERODYNAMIC PROCESSES ACCORDING TO
DATA OF EEG PARAMETERS

M. VODOLAZHSKAYA, G. VODOLAZHSKY, Stavropol State University, Stavropol,
Russia. biomed@stavsu.ru

Cerebral processes have thin physiological meteosensitivity. It can be found in the or-
dinary conditions in the form of correlations between human EEG parameters (ampli-
tude of rhythms, power of spectrums, frequency of spectrums, the size of periods EEG)
and the geophysical factors; i.e. wind regime, temperature, atmosphere pressure and
relative air humidity.

Biometeorological properties of EEG rhythms of a person increase in the course of
their increasing in frequency in the run “delta- - theta — alpha - beta”, in spite (in-
dependence) of the age. Delta-activity possesses have a weakest meteosensitivity
as compared to the other types of cerebral bioelectric activity. Functional roles of al-
pha-, beta- and teta-rhythms in the mechanism of forming of reaction to the weather
is redistributed: a basic rhythm occupies leading positions in organization of cerebral
meteosensitivity in frequency descriptions, beta-activity - in the power displays of the
phenomenon, and theta -rhythm - in peak constituents of EEG. The less is background
expressiveness of neurodynamic process, the more is its meteosensitivity till the cer-
tain limit. The lack of one of the component of the neurodynamic process is filled up by
the functional component of another one. Neurologically healthy people have a redis-
tribution of reaction of both brain hemispheres on weather changes. Such phenomena
of brain form variety reactions on the changes of environment and extend arsenal of
adaptation possibilities of integrated organism.

This paper discusses the physiological, protective and compensatory meteosensitivity
origins, providing, among other adaptive properties, the harmonious adaptation of the
brain to the environment, creating conditions for the absence of subjective feelings of
weather in a healthy person.
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QOOEKTHI ANMMTENIbHOIO CITABOIO
ANEKTPOMAITHNTHOIO 3KPAHNPOBAHWA Y
BEECMNO3BOHOYHbLIX )KMBOTHbIX

H.A. TEMYPb#HL, A.C. KOCTIOK, K.H. TYMAHAHL, H.C. APMOIIOK,
Taspuueckull HayuoHarnbHbIU yHUsepcumem umeHu B.U. BepHadckozo,
Cumepepononb, Kpbim, YkpauHa. alexkostyuk@mail.ru

B HacTosiLee BpeMs akTyanbHOW Mpobnemor coBpeMeHHON Guodmankn siBnsieTcs
n3yyeHne appeKToB N30MNAUMM Pa3HOOOpPa3HbIX OOBEKTOB OT FrEOMArHUTHOrO MOSS.
Kpome chyHaamMeHTanbHOro 3HauyeHusl, 3T UCCrefoBaHus UMEKT U MPUKIagHyo 3Ha-
YMMOCTb, TaK Kak ocrnabneHHoe MarHuWTHoe nore 3emMnu LUMPOKO PacnpoCTpaHeHo:
3MEeKTPOMarHUTHOE NMoMe CHUXXAETCS B NOABOAHbIX 110AKax, CaMonieTax, KOCMUYeCKUX
Kopabnsx, newlepax, xene3obeToHHbIX KOHCTPYKUUSAX, YTO OKa3biBaeT Hebnaronpusr-
Hoe JelcTBME Ha BCe 3NeMeHThl brocdepsi.

OGHapy»xeHo, 4To ocnabneHne cTaTMYecKoro MarHUTHOrO Mofsi OGHOBPEMEHHO C OC-
nabneHneM HU3KOYACTOTHbIX NEPEMEHHbIX 3MIEKTPOMArHUTHBIX MOMEN eCTECTBEHHOIO
nponcxoxaeHus (KoaOULMEHT 9KpaHMPOBAHNSA MOCTOSSHHON KOMMOHEHTbI MarHUTHO-
ro Nons no BepTUKanbHOW COCTaBnsoLWEN paBeH 4,4 pasa, No ropusoHTanbHon — 20
pas) CTUMYNMpyeT pereHepauumio rofloBHOrO KOHUA Tena nnaHapuin Dugesia tigrina,
CKOpPOCTb MX ABWXeHUsi. CTUMynupyowmin 3dgeKT YMEHbLUIAETCA C YBENUYEHWEM
CPOKOB pereHepaLmmn 1 3aBUCUT OT CE30Ha roda, a Takke Bbi3blBalOT TpexdasHble pe-
aKuMmM HOUMUENTUBHOW YyBCTBUTENBHOCTM Y MorntockoB Helix albescens, BblpaxeH-
HOCTb 1 NPOAOIPKUTENBHOCTL (a3 KOTOPOW 3aBMCUT HE TOMNbKO OT Ce30Ha roga, Ho u
OT CBOWCTB 3KpaHa.

BbisiBneHo Takxe, 4TO nog BNMsHMEM ocrnabrneHHOro reoMarHMTHOrO Nons U3MEeHSIoT-
CSl He TomnbKO abComMTHbIE 3HAYEHUs UcCredyeMblx nokasaTenei, HO U nepecTpau-
BaeTCs UX BPEMEHHas opraHmnsaums. Tak, B yCIIOBUSAX IMEKTPOMArHUTHOrO 9KpaHnpo-
BaHWS M3MEHSETCS PUTMUYECKME MPOLeCcChl MapaMeTpoB pereHepaumu nnaHapui u
HOLMLENLMN MOINSIOCKOB, KOTOPbIE 3aKMYalTCs B aMnnTyAHO-(ha3HbIX NepecTpoin-
Kax CneKTpoB BblAeNnsieMblX NEPUOAOB, T.€. B Pa3BUTUN AECUHXPOHO3A.

MokasaHo, YTO HWU3KOMHTEHCMBHOE 3NEKTPOMAarHUTHOE M3MyyYeHne KpaiHe BbICOKOM
yacToTbl (42,2 Ty, NNoTHOCTL noTtoka molHoctn 10 MBT/cM2) 1 nepemeHHoe mar-
HWTHoe none (4actoTton 8 'y nHaykumen 50 HTN) KOPPUTMPYHT 3KPaHOOBYCNOBMEH-
Hble M3MEHEHNs HOLMLENUMM Y MONIIOCKOB, a Takke MOAUMULMPYIOT pUTMUYECKME
npovecchbl.

[anbHenwmne nccnefoBaHvsa NO3BONAT BbISBUTL BeAyLmiA (DakTop, OTBETCTBEHHbLIN
3a ahbdpeKTbl AMEKTPOMArHUTHOW AenpuBauun, BbISCHUTb MexaHu3Mbl uanonoru-
YeCcKoro AencTBus nsyvyaemoix aktopos. bnarogaps atomy GyayT nonyyeHbl HOBbIE
AoKa3aTenbCTBa 9KOMOrMYeCKON Ponmn aNeKTPOMarHUTHbIX NOMen eCTECTBEHHOMO Mpo-
UCXOXAEHWS.
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COJIHEYHAA AKTUBHOCTb KAK JOMNHAHTHbIN
BHELUHWN ®AKTOP BO3OENCTBINA

HA NMEPCUCTEHUWIO HELICOBACTER PYLORI

B OPTAHN3ME

10.A. BENAA', 0.®. BENASA? B.I. NETPYXWUH", ' ®'BY HUNOM umeHu
H.®. ramaneu, e. Mockea? ®IBY BI10 [lepebiti MITMY umeru U.M. CeyeHosa
MuH3sdpascoupazsumusi Poccuu, . Mockea, Poccusi. ofbelaya@mail.ru

Llenb - aHanu3 pesynsTaToB MHOMOMIETHUX MOHUTOPUHIOBBIX UCCNELOBaHUN BAUSHUSA
BHELLHMX (haKTOPOB BO3AENCTBUSI, B TOM YMNCIIE CONTHEYHOW aKTUBHOCTM, Ha XU3Heae-
ATenbHOCTb Helicobacter pylori npyu NeEpCUCTEHLUN B OpPraHu3me.

[MpoBegeHsbl cuctematmnyeckue, HadymHas 1999 roga, uccnegoBaHus YacToThl BCTpe-
YaeMOCTW NMaToreHeTUYeCKn 3HaunMbIxX aHTureHoB H.pylori — O (JIMC), CagA n VacA,
- HEeMHBA3NBHbIM MMMYHOMOIMYECKNM METOAOM (peakumen koarrnoTnHaumm), B 6uo-
NOrMYECKMX XXNOKOCTSX OpraHuama (CritoHa, KonpounsTpar, Moya, CbiIBOPOTKa KPOBU)
B cBOOOAHOM BMAE M B COCTAaBE UMMYHHbIX kOMMIekcoB. VccrnegoBaHo 6onee 8000
obpasuoB 6uomarepmana y 22 30opoBbix JobpoBonbLeB 1 okorno 8000 6uonpob, no-
NyYeHHbIX OT aMBynaToOpPHbIX BOMbHbLIX XXeNyA04HO-KULLEYHbIMU 3aboneBaHMAMMN.

B pesynbrate MHOroneTHMX MOHUTOPWUHIOBbLIX UCCEeA0BaHUIN BNepBble YCTaHOBMEHDI
3aKOHOMEPHbIE LMKNNYeckne konebaHus 4acToTbl BCTPEYaeMOCTU MaTOreHeTUYeCcKm
3HauYMMbIX aHTUreHoB H.pylori B Guocpenax, CBUAETENLCTBYIOLWME O 3AaKOHOMEPHbIX
CE30HHbIX N3MEHEHUSIX XN3HeOeAaTenbHOCTM MUKpoba (ero pasMHOXEHUM 1 NpPoayK-
UMM TOKCUHOB), KOTOpble 0OpaTHO KOpPEnupyeT C ryMopanbHbIM U KIETOYHbIM MM-
MYHUTETOM, 1N COMPOBOXAAIOTCH KMMHUYECKN BbIpaXeHHbIMU 060CTPEHNAMM B BUAE
OVCnencumn, XpoOHUYECKOro racTputa 1 AyofeHuTa, S3BeHHON 0onesHu xenyaka n ase-
HagLaTMNEPCTHON KULWKK. ITn KonebaHns Xu3HegesTenbHOCTM MUKpoba U MMMYHU-
TeTa TeCHO KoppenupyeTt C BO30eNCTBMEM COMHEYHOW aKTUBHOCTU, HOCAT pasfunyHbIv
BPEMEHHOW XapakTep — CYTOYHbIN, MECSAYHbIA, CE30HHBIN, MHOroneTHui. OcobeHHo
BblpaXKeHbl 3TV M3MEHEeHUs1 B nepuodbl MakcuMarbHbIX NOOBEMOB COfMMHEYHOW ak-
TMBHOCTW. Ha OCHOBaHWW pe3ynbTaToB 3TUX UCCREAOBaHWiA C yY4eTOM rnokasatenen
COMHEYHOW aKTUBHOCTU, Kak OAHOr0 U3 AOMMUHAHTHbIX (DaKTOpOB, onpeaensitoLmx
nepcucteHunto H.pylori B opraHnsme, npeasioxeHbl Cnocobbl onpeneneHms nHpuum-
poBaHHocTu H.pylori n pucka obocTpeHuin xenukobaktepuosa ([MateHT Ne 2186394,
2000, Ne 2232989, 2002r., Ne 2360251, 2007r.).

Mopenb nepcucteHunn H.pylori-nHdekumm B opraHname aBnsieTcst yaobHom 1 apdek-
TMBHOW ANSA UCCNefoBaHUSA BAUSHUSA KOCMUYECKNX U CONMHEYHbIX BO3AENCTBUI Ha Buo-
noruyeckue npouecchl Ha 3emre, B TOM YACIEe XpOHUYecKMe 3aboneBaHns YernoBeka.
CosgaHne MoHuTOpUuHra H.pylori n apyrnx MHMEKLMOHHbIX 3aboneBaHui sABnsercs
NPUOPUTETHON 3aaa4dert rennobuonornm n MeeT obLleHauoHanbHbI MacLuTa.

SOLAR ACTIVITY AS ADOMINANT EXTERNAL
FACTOR INFLUENCE ON THE PERSISTENCE OF
HELICOBACTER PYLORI IN THE BODY

J.A. BELAYA', O.F. BELAYA?, V.G. PETRUKHIN', " FGBU NIIEM by N.F. Gamaleya,
Moscow; 2 FGBU VPO First MGMU by I.M. Sechenov, Health Ministry of Russia,
Moscow. ofbelaya@mail.ru

Purpose - analysis of long-term monitoring studies of the impact of external factors, in-
cluding solar activity, on the vital activity of Helicobacter pylori in persistence in the body.

Systematic, beginning in 1999, the study of frequency of occurrence of pathogeneti-
cally significant antigens H.pylori - O (LPS), CagA and VacA, - by non-invasive im-
munological method (coagglutination reaction) in body fluids (saliva, koprofiltrat, urine,
blood serum) in free form and as part of immune complexes. More than 8,000 samples
of biological material was wnvestigated from 22 healthy volunteers and 8000 bioassay,
obtained from outpatients with diarrhea.

As a result of long-term monitoring studies first was established regular cyclic fluctua-
tions in the frequency of occurrence of pathogenetically significant antigens H.pylori
in biological media, points to a regular seasonal changes in microbial vital activity (the
breeding and production of toxins), which are inversely correlated with humoral and
cellular immunity, and are accompanied by symptomatic exacerbations in the form of
dyspepsia, chronic gastritis and duodenitis, gastric ulcer and duodenal ulcer. These
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oscillations of microbial and immunity activity correlated closely with the influence of
solar activity, was of various temporal nature - daily, monthly, seasonal, long-term.
These changes was particularly pronounced in the peak period of solar activity. Based
on these studies and on indicators of solar activity, as one of the dominant factors
determining the persistence of H.pylori in the body, we suggest the ways to identify
H.pylori infection and the risk of exacerbations of helicobakteriosis (Patent number
2186394, 2000, Ne 2232989, 2002, Ne 2360251, 2007).

The model of persistent H.pylori-infection is a convenient and efficient to study the in-
fluence of cosmic and solar effects on biological processes on Earth, including chronic
human diseases. The creating a monitoring of H.pylori and other infectious is a priority
of a heliobiology and has national scale.
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INFLUENCE OF SOLAR ACTIVITY AND
METEOROLOGICAL FACTORS ON HUMAN
CEREBRAL PATHOLOGY

M. JORDANOVA', D. MASLAROV?, |. STOILOVA', T. BREUS?, T. ZENCHENKO?3#,
'Space Research & Technology Institute, Bulgarian Academy of Sciences, Sofia,
Bulgaria, 2First Municipality Hospital, Sofia, Bulgaria, Space Research Institute,
Russian Academy of Sciences, Moscow, Russia, *Institute of Theoretical and
Experimental Biophysics, Russian Academy of Sciences, Pushchino, Russia.
mjordan@bas.bg

Acute cerebral pathologies put significant pressure on society, medical systems and
family budgets. This has led to the study of a broad range of possible environmental
links in the hope of finding and developing better prevention measures against the
disease. The interest towards of a possible links between cerebral accidents and solar
activity dates back in 1934 when for the first time observations on the health effects
of sudden solar flares were published. In recent years, this phenomenon has been
studies by few groups in the United States, Japan, France, Czech Republic and Israel.

The presentation describes the strategic goals as well as first results of an ongoing
project designated as “Heliobiology” (2011-2015). The project reflects the intense in-
terest towards the influence of solar activity and meteorology on the activity of human
brain and is especially focusing on cerebral pathology and its potential correlation with
solar activity and meteorological factors.

The first analyses are based on patients admitted to the neurological department of
the First Municipality Hospital, Sofia. This hospital exists for more than 60 years and
serves about 1/5 of the population of the capital and its surroundings.

Out of over 60000 patients admitted to the Department of Neurology of the First Mu-
nicipality Hospital, for a period of 9 years, i.e. from 1.1.2001 till 31.12.2009, 18000
were hospitalized and 42000 were discharged for home treatment with appropriate
medication. From those hospitalized only patients diagnosed for ischemic or hemor-
rhagic cerebral infarction, transient cerebral ischemia and dizziness were selected.
The diagnosis was confirmed with up-to-date imaging procedures, such as brain com-
puted tomography and magnetic resonance imaging. The number of patients is 6255.
Collection of cases continues.

As afirst step, the relationship between daily F10.7 index and cerebral vascular pathol-
ogy was analyzed. Two opposite trends were revealed:

» A negative correlation is observed between the solar activity and the occurrence
of ischemic cerebral infarction and dizziness, i.e. the decrease of the daily F10.7
indexes correspond with the increase of morbidity;

» The relationship between the solar activity and the accidence of hemorrhagic cer-
ebral infections and transient cerebral ischemia is just the opposite — with the de-
crease of the solar activity, the morbidity also decreases.

In conclusion: The possible connection between geomagnetic activity and cerebral pa-
thology needs further extensive studies and verifications of large scale samples as well
as longer time of observations. As data are gradually pilling up, it is rather possible that
the correlations between some of the geomagnetic indexes and cerebral pathology will
be confirmed. Once this is ultimately done, the mechanisms should be elucidated and
should then be applied in medical practice for predicting the development of morbidity.
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XKENYOOYKOBAA SKTOMNMNHECKAA AKTBHOCTb
Y NMAUMEHTOB C NILEMUYECKOW BOJNE3HbLIO
CEPOUA B PASJIMYHBIX TEOMAITHNTHBIX
YCNOBUNAX

J.LM. MNAP®EHOBA', 10.U T'YPOUHKEIb'?, E.A. MUTPODPAHOBAS?,

A.l. BACUH", "HayyHbil knuHudeckut yeHmp OAO PXK/[ Mockea,Poccusi;
2MiIHecmumym kocmuydeckux uccriedosaruli PAH, Mockea, Poccus, SViHcmumym
3emHoeo MazHemu3ama, MoHocghepbi u PacripocmpaHeHusi PaduosonH PAH,
Tpouuk, Poccus. luvadins@mail.ru

Bcero nub HECKONMbKO NyGnuMkaLmm NOCBALLEHO BINSHUIO COMTHEYHOW U reoMarHuT-
HOW aKTUBHOCTM Ha HapyLUEeHUs1 CEPAEYHOro pyTMa y NaluueHToB C UlleMmmnyeckoin 6o-
nesHbto cepaua (MBC) (cm., Hanpumep, Stoupel et al., 1999; lNypcduHkens, 2004). B
TO XXe BPEMSsI 3Ta TeMa O4YeHb akTyarbHa He TONbKO Af1sl Hay4YHbIX MCCNeaoBaHUi, HO
npexae BCero A NpakTUYeCcKon MeanLMHbI, MOCKOSbKY HApYLUEHUS CEPAEYHOrO pUT-
Ma MOTyT yrpoxaThb XU3HW NauMeHTa.

Llenb 1ccrnenoBaHus: BbISIBNEHNE B3aNMOCBA3M KOMMYECTBA XKeryOoo4KoBbIX HapyLue-
HUWIA CEpAEYHOro pUTMa C reoMarHUTHOM 0GCTaHOBKOW Y GOMbHbIX C MOCTUH(APKTHLIM
KapAMOCKIepo30oM.

MauneHTbl u meToabl. Hamn Gbinn n3yveHbl cyTodHble 3anvcy OKIT (xonTepoBCcKoro
MoHuTOopupoBaHus) 180 naumeHToB B Bo3pacte ot 39 fo 82 ner (66+10,1 neT) Bbl-
nornHeHHbIX B nepuog ¢ 2006 no 2009 roagpl. MonyyeHHblE AaHHbIE ObIN conocTaBrne-
Hbl C COCTOSIHUEM MarHWTHOro nons 3emnu, npeacraeneHHbiMn VHCTUTYTOM 3eMHOro
MarneTtnama, NoHocdepbl PacnpoctpaHenus PagnosonH PAH, Tpowuk, Poccus. Uc-
nonb3oBanucb 3-4acoBble K-MHOEKChl 3a Nepmoa XONnTepPOBCKOrO MOHUTOPUPOBAHMS.
Ha MOMEHT vccnenoBaHmsa HU NauMeHThbl, HU Bpayy, NPOBOAUBLUME aHANU3 CYyTOYHOM
OKI™ nHdopmaumen o COCTOSTHUM reOMarHUMTHOro nons He pacnonaranu. lNMauneHTbl
ObInn pasgeneHbl Ha 4 rpynnbl B 3aBUCUMOCTM OT TOTO, C KaKOW reoMarHUTHoOW o6-
CTaHOBKOW coBnana 3anucb cyTodHon Kl 3HauuMbIX pas3nuunii Mo Bo3pacTy Mexay
rpynnamu He BbisiBMEHO. [ns ctatuctuyeckon o6paboTky NpoBOAMITOCH CPaBHEHUE
METOOM [ABYXBbIOOPOYHOro t-kputepus CTbiogeHTa. PesynbraTthl NpeacTaBneHbl B
Buae Mtm, rae M — cpeaHee 3HavyeHue, m — owmbka cpegHero.

Pesynbratbl. Hanbornbluee KOMMYECTBO KEMyLOYKOBbIX 3KTOMUYECKMX COKpaLLEeHWUi
(PK3C) - B cpegHem 1995 anm3ogoB Ha 1 maumeHTa 3a CyTKM ObIfo BbISIBMIEHO Y Na-
LUMEHTOB, YbM 3anucy cytodHon OKIT coBmanu ¢ nepuogamu reoMarHUTHbIX 6ypb. B
nepunoabl BO3MYLLEHHOW reoMarH1THoM 06CTaHoBKM cpeaHee konmyectso XXIC Ha oa-
HOro nauueHTa 3a cyTku coctaBuno 1440. HavmeHbluee yucno XX3C Habnoganoch
y nauneHToB B rnepuog crnaboBO3MyLLEHHON reoMarHUTHOM OOCTaHOBKW: cpegHee
3HayeHne 394 XK3C 3a cyTku. B cnokoiHowm reoMarHUTHOM OOCTAHOBKE KOMMYECTBO
YKOC okaszanocb 6ornbLue, Yem B nepuog crnaboBo3MyLLEHHOW reomarHMTHoOM obcTa-
HOBKM - CpefiHee KONMYeCTBEHHOEe 3HadyeHue Ha 1 naumeHTa 3a cyTku - 1109 XK3IC.
YCTaHOBMEHO JOCTOBEPHOE pasnuyune Mexay rpynnaMy naumeHToB, obcneagoBaHHbIX
B nepuog MarHuTHoun 6ypu n cnaboBo3mMyLLeHHOro reomarHuTHoro nonst (p<0,05). Tak-
Xe BbIIBNeHa TeHaeHumst K npeobnagaHuto konmyectea XXOC y naumenTtoB NBC ¢
NOCTUH(APKTHBLIM KapAMOCKIIEPO30M B NEPUOS CMIOKOWHOW reOMarH1THoOM 06CTaHOBKM
Haj MX KONMUYEeCTBOM B nepuog crnaboBo3MyLLEHHOW reoOMarHUTHOW OBCTaHOBKM Npw
YPOBHe CcTaTUCTUYecKon 3HadnmocTu p<0,2.

VENTRICULAR ECTOPIC ACTIVITY IN PATIENTS
WITH CORONARY HEART DISEASE IN DIFFERENT
GEOMAGNETIC CONDITIONS

L.M. PARFENOVA', Y.I. GURFINKEL"2, E.A. MITROFANOVA?, A.L.VASIN',
Scientific Medical Center JSC “Russian Railways”; ’Space Research Institute (IKI
RAS), Moscow; 3 Institute of Terrestrial Magnetism, lonosphere, and Radio Wave
Propagation RAS (IZMIRAN), Troitsk, Moscow Region, Russia. luvadins@mail.ru

There are only several publication devoted the influence of solar and geomagnetic
activity on disorders of heart rhythm (see f.e. Stoupel et al., 1999; Gurfinkel, 2004).
However this theme is very actual both for applied medicine and for scientific ap-
proaches because some kinds of heart rhythm disorders cold be very dangerous for
the human health.
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The aim of this study was to determine the relation between ventricular ectopic activity
(VEA) and geomagnetic conditions in patients with coronary heart disease.

Patients and methods. We studied records of 24-hours electrocardiogram (Holter
monitoring) in 180 CHD patients with myocardial infarction in history in age from 39 till
82 years (66 £10,1 years) performed during the period from 2006 to 2009 years. The
obtained data has been compared with geomagnetic indices delivered by Institute of
Terrestrial Magnetism, lonosphere, and Radio Wave Propagation RAS, Troitsk, Rus-
sia. The K-indices for every 3 hours for the period of Holter monitoring were used. At
the time of the study neither the patients nor the doctors who conducted the analy-
sis the records, did not have information about geomagnetic field conditions. Patients
have been divided into 4 groups depending on what geomagnetic conditions existed
at that time when 24-h records were performed. The significant differences in age be-
tween the groups were not found.

We defined average quantity of VEA episodes per one patient for each period of geo-
magnetic condition. .Values of quantity of VEA episodes during different geomagnetic
conditions after taking the logarithm compared using two-selective t-criterion of Stu-
dent method. Results are presented as mean+SEM, p values <0,05 were considered
statistically significant.

Results. On the average 1995 episodes of VEA belong to one patient within 24 hours
have been revealed in patients, whose records coincided with the periods of geomag-
netic storms, and an average values were 1440 VEA per one patient for this period..
Minimal quantity of VEA — 394 episodes was found for weak geomagnetically disturbed
condition: In a quiet geomagnetic condition VEA episodes appeared more often than
in periods with weak disturbances: - 1109. Statistical significance of VEA episodes
between groups of the patients coincided with periods of geomagnetic storms and
week disturbances of geomagnetic conditions was found (p<0,05). It was revealed the
tendency to prevalence of VEA episodes quantity at patients in a quiet geomagnetic
condition over VEA episodes quantity in weakly disturbed conditions at the level of
statistical significance: p<0,2.
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BIIMAHWE MAITHUTHbBIX BYPb
HA SITIEKTPUNYECKHME NOTEHLWAIBI KOPbI
ONOBHOIO MO3IrA YEJIOBEKA

0.6. HOBUK, ®.A. CMUPHOB, /lHcmumym 3emMHO20 MazHemu3ma, UOHOCepbI U
pacrnipocmpareHusi paduososnH (M3MWUPAH), Tpouuk, Poccusi. fasmirnov-1@mail.ru

Hamu pernctpupoBanuncb 1 aHanu3vMpoBanvcb B TEYEHWE rofa anekTpoaHuedanor-
pammbl (O3) rpynnbl 13 13 NpakTUYeckn 300poBbIX HOHOLEN U AeByLuek oT 18 oo 23
nerT, a Takke (Ans KOHTPONSA COCTOAHUSA) — UX 3NEKTPOKapAMOrpaMmmebl, AbiXaTernbHble
pUTMbI, apTepuanbHOe KPOBSIHOE AaBlieHUe U Apyrue xapaktepuctuku. Mo pesynb-
Tatam J3I, Npu BbINOMHEHNM KOPPEKTYPHOrO TECTa B OTCYTCTBME MarHUTHbIX Oypb,
3Ha4YeHUs1 PYHKLMN KOTEPEHTHOCTU KonebaHuin B TETa-pUTME 3NEKTPUYECKUX MOTEH-
umnanoB no6OHOM 1 3aTbINIOYHOM YacTel KOpbl FONTOBHOMO MO3ra fiexarnu y 60MnbLIMHCTBa
ucnbiTyemMbix B nHTepsane [0.3, 0.7] (TecT cocTosn B BbIGOpE U3 criy4anHom nocneno-
BaTeNbHOCTU CYMBOJSIOB Ha 3KpaHe KOMMbloTepa ABYX 3afaHHbIX CMMBOIIOB 1 BBOAE
B KOMMbIOTEP YMCra obHapYyKEHHbLIX CUMBOIOB 63 orpaHM4eHni i BpeMEHM BhIMNOJTHE-
HUS).

OCHOBHoOV pe3ynbTaT: Npu BbIMOMHEHWN TECTA BO BPEMSI YMEPEHHOW MarHnTHoum bypu
(5<K<6) unun He Gonee uyem yepe3 24 yaca nocre €€ oKoH4YaHus (MCMoNb30BanvCb
AaHHble USMUPAH no kocmuyeckon noroge), 3HavyeHms Mo6HO-3aTbINOYHON (OYHKLNK
KOrepeHTHOCTN Ha TeTa-puTMe CHUXanucb y BCEX UCMbITyeMbiX B 2-3 pasa, 3aduk-
cMpoBaH u cnyyaw cHukeHnst Ao 0. OBblYHbIE 3HAYEeHUs BOCCTaAHaBMUBANNCh Yepes
[OBOE CyTOK nocrie okoH4yaHusi 6ypu. [pyron cnocob o6paboTku, Korga COBOKYMHOCTb
Bcex O3l pa3bmBanack Ha iBa MHOXecTBa: a) A3, cHATbIe npwu Bype, 6) 3l 6e3 Hee
(T.0., NEpCoHMdMKaLMM UCMLITYEMbIX NPU 3TOM Criocobe HeT) NPMBOAUT K TOMY Xe pe-
3ynbTaTy - OTYETIIMBOMY CHVDKEHUWIO NPU MarHUTHow Bype korepeHTHOCTH KonebaHui B
TeTa-puTME 3MEeKTPUYECKMX MOTEHLMANOB NOGHOM 1 3aTbINTOYHON YacTewn Kopbl rofno-
BHOro Moa3ra. Mpu OTKPbITbIX UK 3aKPbIThIX rNasax, Ho 6e3 hyHKLMOHaNbLHOW Harpy3ku
Ha MO3r B BUe KOPPEKTYPHOro TeCTa, a Takke Npu Opyrnx putMax unmv Ha aopyrmx or-
BEEHUSIX, MOHWXXEHNE KOrEPEHTHOCTU NPY MarHUTHOW Bype B ONUCaHHOW OTHETIIMBOWA
¢dopme He Habnoganoch.

GEOMAGNETIC STORMS’ INFLUENCE ON
ELECTRIC POTENTIALS OF AHUMAN CEREBRAL
CORTEX

0.B. NOVIK, F.A.SMIRNOV, Institute for Terrestrial Magnetism, lonosphere, and
Radio wave Propagation (IZMIRAN), Troitzk, Russia. fasmirnov-1@mail.ru

The electro-neurophysiological effect of geomagnetic storms was observed by us for
a group of 13 students (practically healthy girls and boys from 18 to 23 years old). To
control the main functional systems of the men under investigation, their electroen-
cephalograms (EEG) were being registered along with electrocardiograms, respiratory
rhythms, arterial blood pressure and other characteristics during a year. According to
the EEG investigations during implementation of the proof-reading test in absence
of magnetic storms, the values of the coherence function of time series of the theta-
rhythm oscillations of electric potentials of the frontal and occipital parts of the head
belong to the interval [0.3, 0.7] for nearly all of the students under investigation. (As the
proof-reading test, it was necessary to choose given symbols from a random sequence
of ones demonstrated at a monitor and to enter the number of the symbols discovered
in a computer).

Let us formulate the main result: by implementation of the same test during a magnetic
storm, 5 < K < 6, or no later then 24 hours after it (the data of the IZMIRAN regarding
the space weather were used), the values of the coherence function of time series of
the theta-rhythm oscillations of electric potentials of the frontal and occipital parts of
the head of all of the students of the group under consideration occurred to be de-
creased considerably: 2 to 3 times or more including the case with zero coherence
after a magnetic storm. The usual coherence function values were being registered,
typically, about 48 hours after the magnetic storm.

Comparison of two sets of time series of oscillations: a) the set of time series meas-
ured without a magnetic storm and b) the set of time series measured under its influ-
ence, regardless an individual, demonstrates the same result: a distinctive decrease
of coherence of the theta-rhythm oscillations of electric potentials of the frontal and oc-
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cipital parts of the head by a magnetic storm. By the EEG measurements with closed
or open eyes, but without a functional load on the brain in the form of the proof-reading
test, a distinctive decrease of the coherence function was not observed during a mag-
netic storm as well as for pairs of points from other parts of the head (see above) or
other rhythms.



CPABHUTEJIbHAA OLUEHKA ANHAMUKA
MOKASATENEWN ANEKTPUYECKOWM AKTUBHOCTW
MOSI'A YEJIOBEKA B PA3JIMYHbIX
MEJIMON'EOPUNINYHECKNX YCITOBUAX

Mo AAHHBIM KPYITMOCYTOYHOIO MOHUTOPUHIA

C.B. MNOBAYEHKO, A.l. KONECHWK, HayuoHarnbHbIl uccriedosameibCcKull
Tomckuli 2ocydapcmeeHHbIl yHUsepcumem, 2. Tomck, Poccus. sevipo@tsu.ru

MpeactaBneHbl pesynbraTtbl CEPUN KCMEPUMEHTarbHbIX UCCNEefoBaHUN CyTOYHOWN
AVHaMUKN 3MEeKTPUYECKON aKTUBHOCTM MO3ra YernoBeKka B nokasaTensx anekTpoaHLe-
danorpammbl (3I7), NPOBOAMMBIX B pEXUME KPYTrNOCyTOYHOrO MOHUTOPWHIa (aHanor
XONTEPOBCKMX n3mepeHun IKI).

MeToauyeckon oCHOBOW NPOBEAEHMUS SKCNIEPUMEHTOB SABMNSIETCA CUHXPOHHBIA MOHUTO-
PVIHT KOMMIeKca reomanyeckux n brnodmanyecknx napamerpos. [Ans cbema I3[ uc-
nonb3oBanncb MobunbHbIE aBTOHOMHbIE perMctpatopbl «AHuedanaH-03MP-19/26».
OcCHOBHO Habop PUKCUPYEMBIX Y HAC reohr3n4ecknx nokasaTenen npeacTaBneH on-
line Ha canTe: http://sosrff.tsu.ru.

AHanManpyTcs AaHHbIe AECATU Cepuii IKCNEePMMEHTOB, NPOBEAEHHbIX B Pa3fNNYHbIe
nepuogbl ¢ 2009 no 2012 rogbl. B akcnepMMmeHTax NnpyHUManu y4actve BOMOHTEPHI B
Bo3pacTe 20-55 neT 6e3 BbipaXXeHHbIX HO30MOMMN.

BbisiBneHa TUNM4Has AMHaMMKa CyTOYHOro Xo4a aMmniuTYAHO-Y4aCTOTHbIX MoKasaTte-
nen 33l, KoTopas xapakTepusyeTcsl CyLEeCTBEHHbIM YBENWYEeHMEM aMnnnuTyOHbIX
3HaYeHU B YTPEHHWEe M BeyepHue 4acbl. O4eBMOHO, YTO 3TO CBSI3AHO CO CMEHOW
pexuma perynsuum HepBHoW cuctemsl. [1py aTom onpeaeneHo, 4To nepuoabl uk-
CUpPYEMbIX U3MEHEHWUI B OMNPEAEneHHON CTeneHn AeTEePMUHMPOBaHbI NMokasaTensamu
TekyLlen reounsnyeckor 06CTaHOBKM.

Mo AaHHBIM CyTOYHBIX M3MEPEHWI NPOBeAEH aHanM3 ypoBHEN CONPSXXEHHOCTN Bapu-
auuii nokasarenen A3 Yenoseka ¢ NnapaMeTpamu 3eKTpoMarHUTHoro poHa (AM®)
AvanasoHa nepBblX MOZ, LYMaHOBCKMX PE30HAHCOB. YCTaHOBIIEHO HanM4yme CToxacTu-
YeCKOW CBSA3U 1ccreayeMblx NPOLECCOB Ha pasnuyHbIX Neprvoaax B Npeaenax CyTok.

MonyyeHHble pe3ynbTaThl pacCMaTpPMBaKOTCA B KOHTEKCTE pa3pabaTbiBaemMow KOHLen-
LMK “Pe30HaHCHbIX MEXaHM3MOB COMHEYHO-3EMHbIX CBSA3EN”.

COMPARATIVE ESTIMATION OF DYNAMICS OF
HUMAN BRAIN ACTIVITY IN DIFFERENT GELIO-
GEOPHESICS CONDITIONS ACCORDING AROUND
THE CLOCK MONITORING

S.V. POBACHENKO, A.G. KOLESNIK, National Research Tomsk State University,
Tomsk, Russia. sevipo@tsu.ru

The results of series of experimental investigations of the daily dynamics of brain elec-
trical activity in terms of human electroencephalogram (EEG) conducted around the
clock monitoring mode (analog to Holter ECG measurements) are presented.

Methodological basis of the experiments is the simultaneous monitoring of geophysical
and biophysical parameters. For the removal of the EEG mobile autonomous record-
ers «QHUedanaH-O3IP-19/26» has been used. The core set of lock-in our geophysi-
cal indicators is presented on-line at this site: http://sosrff.tsu.ru.

The data of the ten series of experiments conducted at different periods from 2009 to
2012 are analyzed. The experiments involved volunteers aged 20-55 years without the
expressed desieses.

The typical dynamics of the diurnal variation of the amplitude-frequency parameters
of EEG, which is characterized by a significant increase in the amplitude values in the
morning and evening hours, was revealed. Obviously, this involves a change of mode
of regulation of the nervous system. At the same time, it was found that the periods
fixed by changes are determined by the geophysical parameters of the current situa-
tion to some extent.

Using the daily measurements, analysis of variations in levels of conjugation with the
human EEG parameters of electromagnetic fields (EMF in a range of the first modes of
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Schumann resonances) was performed. The presence of stochastic processes studied
in the context of different periods within a day was established.

The results are discussed in the context of the developed concept of “Resonance
mechanisms of solar-terrestrial relationships.”
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OEHOMEHONOIMYECKME OCOBEHHOCTU
ONHAMUKN CMEPTHOCTU N BABOJIEBAEMOCTU
B 3ABUCUMOCTW OT NAPAMETPOB
MEJTMON'EOPNINYHECKOU AKTUBHOCTI

A.C. BOPOOUH', A.T. KONECHUK', B.B. KAINKOXXWH?, M.B. T'YOUHA?,

O.E. WWYBA3, "HayuoHanbHbIl uccriedosamernsckuli Tomckul eocy0apcmeeHHbIl
yHusepcumem, 2. Tomck, Poccusi, 2Cubupckuli 20cydapcmeeHHbIU MeduUUHCKUL

yHusepcumem, Tomck, Poccus, *CmaHyusi ckopol MeouyuHckol nomowiu, ToMck,
Poccus. bas_56@mail.ru, kalyuzhinvv@mail.ru

Ha ocHoBe pernoHanbHbIX AaHHbIX NpoBeaeHO anngemMnoriorndyeckoe nccregosaHmne
BIUAHNA renmoreod)msmquKon aKTUBHOCTU B Pa3HbIX BPEMEHHbIX MacliTabax.

MpoBeaeHa oueHka cTeneHn GroaddPeKTMBHOCTM (DAKTOPOB rennoreodunanyeckomn
00CTaHOBKM Ha rofoBbIX MHTEpPBarax, BblAeNeHHbIX Ha OCHOBe MeToaa KopyHeHa-J1o-
3Ba MO 3NUAEMMUONOrMYECKUM AaHHbIM 3ab0neBaemMoCcT U CMEPTHOCTU HacerneHust
r. Tomcka 3a nepuog ¢ 1990 no 2008 rogbl. AHann3 BANAHUSA U3MEHEHUIN CONHEYHOWN
aKTUBHOCTW M reOMarHUTHbIX BO3MYLLEHUA Ha nokasatenu 3aboneBaemMocTvt U cMep-
THOCTW MoKasarn, YTo CPeau BCEN COBOKYMHOCTU 3TUX MoKasaTernen no pasHbiM HO30-
NOrMYeCKMM Kriaccam MOXHO BbIsiIBUTb 00LLue haKkTopbl, KOTOPble 4OCTOBEPHO KOppe-
TIMPYIOT C IMaBHbIMW KOMMOHEHTaMV BapuaLumii XxapakTepHbIX NokasaTenen CoNHeYHon
AKTUBHOCTU Y reOMarHUTHOM BO3MYLLIEHHOCTU.

OnpeperneHbl XxapakTePUCTUKN CTEMEHU BIUSAHUSA rennoreomsnyeckon akTMBHOCTU
Ha YacTOTy 3KCTPEHHbLIX BbI3OBOB CKOPOW MEeAMLIMHCKON NOMOLLM B I. TOMCKe, C nepu-
O[lOM YCPEAHEHUs1 AaHHbIX 3a TPEX4YacoBble UHTEPBArbl, BO BPEMS OOHOIO U3 CaMbIX
MOLLHbIX BO3myLLeHun 2003 roga. BeisiBneHo, YTO NOTOK PEHTIEHOBCKOro U3MyyYeHus 1
reoMarHMTHas BO3MYLLEHHOCTb MOSIOXKUTENBHO KOPPENMPOBaHHbLI C TaKMMM Knaccamm
3aboneBaHnin Kak LuepebpoBackynsipHble 6onesHu, aptepuanbHasi TMNepTeH3unsi, Ha-
pyLUEHNe pUTMa U NPOBOAMMOCTM cepaua, PYyHKUMOHaNbHbIE PAaCCTPONCTBA HEPBHOWM
cuctembl. [py 3TOM, BapmaLmmn anNMaeMmnonormyecknx nokasatenen ces3aHbl kak ¢ oT-
OenbHbIM BIIMSIHUEM MOTOKA PEHTFEHOBCKOMO U3MYYEHUs] N FTEOMarHUTHON BO3MYLLEH-
HOCTU, TaK U C COBMECTHbIM BO3eNCTBMEM OaHHbLIX (haKTOPOB.

PHENOMENOLOGICAL FEATURES OF THE
DYNAMICS OF MORTALITY AND MORBIDITY
IN DEPENDENCE ON PARAMETERS OF
HELIOGEOPHYSICAL ACTIVITY

A.S. BORODIN', A.G. KOLESNIK', V.V. KALYUZHIN?, M.V. GUDINA?,

O.E. SHUBA?, "Tomsk State University, Tomsk, Russia;?Siberian state medical
university, Tomsk, Russia, SAmbulance station, Tomsk, Russia. bas_56@mail.ru,
kalyuzhinvv@mail.ru

Epidemiological studies based on regional data related to effects of heliogeophysical
activity in the different time scales were conducted.

The degree of heliogeophysical factors bioeffectivity have been estimated at annual in-
tervals, selected on the basis of Coruna-Loeve epidemiological data on morbidity and
mortality in Tomsk for the period 1990 to 2008. Analysis of the impact of changes in
solar and geomagnetic activity on morbidity and mortality showed that among all these
parameters for different classes of diseases it is possible to identify common factors
that significantly correlated with the variations of the main components of characteristic
indices of solar and geomagnetic activity.

The characteristics of the degree of influence of heliogeophysical activity on emergen-
cy ambulance call events in city Tomsk were determined by averaging data over three-
hour intervals during one of the most powerful solar activity disturbances in 2003. It
was revealed that the flow of X-ray radiation and geomagnetic disturbance correlated
positively with some classes of diseases such as cerebrovascular disease, hyperten-
sion, cardiac arrhythmias and conduction of the heart, functional disorders of the nerv-
ous system. In this case, the variation of epidemiological parameters were connected
both with the individual influence of X-ray radiation flux and geomagnetic disturbances,
and with the combined effect of these factors.
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O BO3MO>XHOW OBYCNOBTIEHHOCTU
BENOPUTMOB BAPUNALMVEWN TEOPUSNYECKUX
®AKTOPOB

A.B. PO300B, T.N. HATOPCKAA., E.B.TPABKUHA, /lHcmumym
aHanumuyeckoeo npubopocmpoeHusi PAH, CaHkm-lemepbype, Poccusi.
da@biophys.ru

BbisicHeHue npupoabl GUOPUTMOB, MEXaHK3Ma UX (DOPMUPOBAHNSA 1 NOALEPKaHNSA SB-
NsieTcs akTyanbHOW 3afa4eii COBPEMEHHOW HayKU O JKMBbIX OpraHu3max.

Mpu nccnepoBaHnn pranyecknx 0CHOB (PYHKLMOHNPOBAHWS XMBbIX CUCTEM BCe Bonb-
Lee BHUMaHWE yaernseTcs U3ydeHuo ouanyecknx CBOMCTB BOAbl U, B YACTHOCTH, ee
CTPYKTYpHON AuHamuke. CornacHo ABYXCTPYKTYPHOW Mogenu, Boga UMeEET Nokalb-
Hbl€ pasnuuynsi CTPYKTYpbl C NMOCTOSIHHOM OMHAMMUKON B3auUMHbIX nepexonos. Mcexoaa
U3 3TOrO, YBENUYEHME N YMEHbLUEHME YPOBHSI MOIMOLLEHNS NafatoLero UanyyeHus
MOXET ObITb CBA3AHO UMEHHO C YBENMYEHUEM/YMEHbLUEHNEM YNCa CTPYKTYPHbIX He-
OOHOPOAHOCTEN, T.€. CO CTPYKTYpHOW AMHaMuKoW. B Hawel pabote nccnegosanach
CTPYKTYpHasi AMHaMuKa BOAbl C MOMOLLbIO: CMEKTPOCKONUN KOMOMHALMOHHOIO pacce-
nBaHus, MK-cnektpockonuu, CBY-cnekTpockonun 1 sioepHO-MarHMTHOrO pe3oHaHca
- AMP.

PesynbraThbl MccnegoBaHUin CBUAETENBLCTBYHOT O TOM, YTO B AMHAMUKE MHTEHCVMBHOCTH
CreKTpa NornoLeHns Unu cnekTpa nucnyckaHusa Bogbl HabniogarTcs 6nmskne no 3Ha-
YEHMIO N XOPOLLO BOCMPOW3BOAMMbIE MEPUOAbI HE3ABUCUMO OT UCMONb3yEMOro Me-
Toda vccnenoBaHus. 3HavyeHnst aTUX nepuogos coctaensoT 6-10 MuH., 20-30 MuH.,
40-50 MUHYT. Takum 06pasom, NomnyyYeHHbIE B XO4€ SKCMEPUMEHTOB BPEMEHHbLIE Xa-
PaKTEPUCTUKN CTPYKTYPHOW ANHAMUKN NPOSABNSAIOT onpeaeneHHy0 3aKOHOMEPHOCTb.

Mony4yeHHbIe pe3ynbTaThbl NO3BONMAW NPEANONOXNTb, YTO OAHUM 13 PaKTopoB, onpe-
AensiowmmM opMrpoBaHre B BOJOCOAEPXALLMX XNAKOCTAX YCTONYMBBIX KonebaTtenb-
HbIX MPOLIECCOB, ABMNSETCA BMMAHMNE BHELLUHEro 3MeKTPOMAarHUTHOrO Mnors Ha MeXMo-
neKynsipHble B3avMOAEWCTBMS MOMEeKyn BoAbl. Tak, B YaCTHOCTU, HanM4me B cocTaBe
BOAb! MOMEKYN C MarHUTHbIMW MOMEHTamMu (OPTO-MOIEKYIbl) MOXET ObITb MPUYNHOWN
N3MeHeHUs1 NnapameTpoB KonebaHuin Npy eNCTBUM MarHUTHOIO NOns.

OGHapyxeHHble konebaTenbHble NPOLECChl B BOAE MOMYT «NPONMTb CBET» HA NOHUMa-
HVMe MexaHn3ma GMOpPUTMOB, MOCKOMNbKY MMEHHO B BOAE NPOTEKarT Bce Guoxmmmyec-
Kne peakumu, nexaiime B OCHOBE BCEro XKMBOFO. BbisIBMEeHHble B XO4€ BbIMOMHEHUS
[aHHol paboTkl nepuoapl konebaHuii B Boge COBMagaroT C Nepuogamu, XxapakTepHbl-
MW Ansi KUBOW NPUPOAbI.

O6LLUEenpuHATON Teopun PYHKLMOHMPOBAHNSA «OMONOrMYECcKMX YacoBy» He CyLLEeCTBYET.
OG6cyxaatoTcs TPU OCHOBHbIE MOMEKYNSAPHO-OMOXMUYEcKe rmnoTessl: 1) aBTokone-
0OaHnst BUOXMMUMYECKMX NPOLIECCOB, 2) reHeTnyeckas perynsaumusa un 3) aBtokonebaHus
mMembpaHHoW npoHuuaemocTn. Ham npeacraensetcsa Hanbornee BeposTHOM MeMbpaH-
Has rmnotesa. C Hallew TOYKM 3peHus, perynaunst GUopMTMOB onpeaensieTcs nepuo-
ONYECKUMWN U3MEHEHUSIMU MPOHULLAEMOCTM KIMETOYHBIX MEMOPaH 3a CYET U3MEHEHUsI
XapakTepa MeXMOSEKyNsSpHOro B3auMoAeNCTBUS: MOMEKyr BOAbI.

Mony4yeHHble pe3ynbTaThl NO3BONSAT BbIABUHYTb NPEANONOXEHNE, YTO B OCHOBE BCEX
BUOPUTMOB NEXUT NEPUOANYHOCTb (PUNKO-XUMUYECKMX NPOLIECCOB, TECHO CBSA3aH-
Hasi Co CTPYKTYPHOW AMHaMWKOW BOAbI, KOTOpasi, B CBOK odepeb, OOyCroBneHa Liyk-
nnyecknMun konedaHnsiMm reouanyecknx akTopos.

ON THE POSSIBLE CONDITIONING OF
BIORHYTHMS BY VARIATIONS OF GEOPHYSICAL
FACTORS

A.V. DROZDOV, T.P. NAGORSKAYA, E.V. TRAVKINA, The Institute for Analytical
Instrumentation of the Russian Academy of Sciences, Saint-Petersburg.
da@biophys.ru

The interpretation of the nature of biorhythms and mechanismsi of their formation and
maintenance is an important task of modern day science of life.

In the research of the physical bases of the functioning of life systems, increasing at-
tention is paid to the study of the physical properties of water and in particular to its
structural dynamics. According to the two-structural model, water has local structural
distinctions characterized by a constant dynamic of mutual transitions. Following from
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this, the increase/decrease of incident radiation’s absorption levels could be connected
with an increase/decrease of the number of structural irregularities, i.e. with the struc-
tural dynamics of water. In this study we investigated structural dynamics using the
following methods: Raman scattering, IR spectroscopy, microwave spectroscopy and
nuclear magnetic resonance (NMR).

The received results show that similar and reproducible periods are observed in the
dynamics of the absorption or emission spectra of water intensity, and that these pe-
riods do not depend on the research method. The values of these periods are 6-10
min., 20-30 min., 40-50 minutes. Thus, according to the experiments, the temporal
characteristics of structural dynamics demonstrate certain regularity.

The data collected allows us to assume that one of the factors determining the forma-
tion of stable oscillations in water-containing liquids is the influence of an external
electromagnetic field on the interactions between the molecules of water. For instance,
the presence in water of molecules with magnetic moment (orto-molecules) can be
the cause of the changes in the parameters of oscillations under the influence of a
magnetic field.

The observed oscillatory processes in water can shed light on the mechanism of bio-
rhythms, for it is in water that all the biochemical reactions which form the basis of life
occur. The identified in this work periods of oscillations in water coincide with periods
that are characteristic of nature.

The generally accepted theory of functioning of the “biological clock” does not ex-
ist. Three main molecular biochemical hypotheses are discussed: 1) self-oscillations
of biochemical processes, 2) genetic regulation and 3) self-oscillations of membrane
permeability. The membrane hypothesis seems most probable to us. From our point
of view, regulation of biorhythms is determined by periodic changes of cellular mem-
brane permeability which is due to changes of the nature of intermolecular interaction
of molecules of water.

The obtained results allow the assumption to be put forward that the basis of all bio-
rhythms is the periodicity of the physicochemical processes, which are closely related
to the structural dynamics of water which, in turn, is caused by the cyclic fluctuations
of geophysical factors.
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CEKLWST [3]. OLIEHKA U YTV CHMKEHNS
PVYICKOB 3ABONEBAHUIN, OBYCMNOBIEHHbIX
BIIMAHWEM NOrOAHO-KIIMMATUYECKUX U
9KONOMMYECKMX GAKTOPOB B YCNOBWSX
N3MEHSAIOLWEOCS KIVMATA

N3MEHEHWA KNMMATA U 30OPOBbLE
HACENEHWA: PE3YNLTATbI MCCINEAOBAHU
B POCCAA

B.A. PEBUY', O.A. LLAMOLWHUKOB', H. TOKAPEBWY?, "ilHcmumym
HapoOHox03slicmeeHHo20 npoeHo3uposaHusi PAH, Mockea, Poccus,
2[Tacmeposckuli uHcmumym anudemuosio2uu U Mukpobuosioauu,
CaHkm-lNemepbype, Poccusi. revich@ecfor.ru

OpHo 13 NocneacTBUN UBMEHEHUIA KMMaTa — HeraTUBHbIE M3MEHEHUS 300POBbSA Ha-
ceneHus. lNepsble ccneoBaHUs ¢ NPUMEHEHNEM METoAa BPEMEHHbIX psAoB, NpoBe-
OeHHble B Mockse 1 TBepu, Joka3anu yBenMyYeHne CMepTHOCTM OT 3aboneBaHnii cuc-
Tembl kKpoBoobpalleHus (MBC, cteHokapaus, UHCYNLT U APYrUe) U OPraHoB AblXaHus,
ocobeHHo B Bo3pacTe 65+. 3oHa TemnepaTypHoro komdopTta B MockBe, Npu KOTOpOW
PerncTpupyoTcs MMHUMarbHbIE NoKasaTeny CMepTHOCTU, HaxoauTcs B npegenax ot
—20 po +20°C, n Hanbonee 3HaAYNTENbHbIV POCT NpoucxoanT npu T +23°C. Bo Bpemsi
aHoMarnbHow xapbl 2010r. gononHUTENbLHas cMepTHOCTL Ha EBponerickon yactun Poc-
cum coctaBuna 54 Toic. criyyaes, B T.4. 34,5 TbiC. cnyyaeB oT OonesHel opraHoB Kpo-
BooGpalleHns n 1,3 Tbic. cnyvaes oT 3aboneBaHuii opraHoB AbixaHusi, B Mockse fo-
NoMnHUTENbHOe Yncno cnyyaes coctasuno 11 Teic.(unm 60%) no cpasHeHwuto ¢ 2009r.

Mpy n3yyeHUn BNMSHUS TemnepaTypHbIX BOMIH HA CMEPTHOCTb HaceneHus No Bo3pac-
THbIM Fpynnam B ceBepHbIX ropogax (ApxaHrenbck, MypmaHck, AkyTck n MaragaH)
6bINY NpoaHanM3vpoBaHbl MHOMONETHWE pPsidbl CPEAHECYTOYHbIX TemnepaTyp 3a ne-
prog 1999-2007 rr. B kaxxgoM ropofe nornyyYeHbl OLEeHKN OTHOCUTENbHBIX NPUPOCTOB
CMEpPTHOCTM BO BPEMSI «KOPOTKUX» (0T 5 A0 7 AHeNn) n «4nuHHbIX» (8 aHel n bonee)
BOJH Xapbl 1 xonoga. COBMEeCTHblE OLEHKN PUCKOB AN N3YYeHHbIX 4-X ropodoB Mno-
Kasanwu, 4To CBA3b MeXay BOMHaMMW XONofa Y CMEPTHOCTBIO BblpaXeHa CUIlbHee, Yem
MeXay BOMHaMM >Xapbl U CMEPTHOCTbIO, MPUYEM ONIMHHbIE BOIHbI XONOAa CUrbHee
BNMSIIOT HA CMEPTHOCTb, YeM KOPOTKME, HO KOPOTKME TENJIoBble BOMHbI CUbHEE BMU-
ANU Ha CMEPTHOCTb, YeM ANNHHbIE. BpemeHHble psagbl CYyTOYHOM CMEPTHOCTU He noa-
YMHSIIOTCH HOPManbHOMY pacrpeferneHuto, a BeNnyYMHbl CMEPTHOCTU B COCeaHME OHU
He ABNSATCS CTaTUCTUYECKM HE3aBUCHMbIMWN BENUYUHAMMU.

N3meHeHnsa knMmarta cnocobCTBYIOT Takke W yBENUYEHUIO MHAEKLMOHHON 3abore-
BaemocCTu. [lokasaHa CBA3b Mexay aHOMarnbHO TennbiM 3UMHUM CE30HOM W BCrbILLI-
kamu. Jluxopagkm 3anagHoro Huna B psge nosormkckux pernoHax (MnatoHos, 2006,
C6. matepuanos no scnbiwke JNI3H B 2010r., 2012). B ApkTvke notenneHune knumara
yBENMYMBaET PUCK aKTUBM3ALMWN MPUPOAHBIX O4aroB MHMEKLMOHHbIX 3abonesaHuin.
AHanuns BpemMeHHbIX psSaoB YKYCOB Krielen B ApxaHrenbckon obractv nokasan tec-
HYl0 CBSi3b AMHAMMKM 3TOrO MokasaTensi Co CpefHerodoBbIMM TemnepaTtypamu, 4To
NpUBENO Takke U NPOABMKEHMIO 3aboneBaemMoCTu KrneweBbiM 3HUuedanMTom Ha ce-
Bep. Ecnn B 1980-x rogax eanHuYHbIe cnyyam aToro 3abonesaHns perncTpmpoBanmch
NVLWb B IOXHbIX panoHax ApxaHrenbckon obnactu, To B 2000-e rogbl - B LLeHTpanbHbIX
N ceBepHbIX pavioHax. B aToi obnactu Takke AokasaHa CBA3b MeXdy TemnepaTypon
n 3abonesaemocTblo canbmoHennesom (Grzimbovski et al.2012). Ha ceBepe namere-
HWS KNUMaTa TakkKe ABASIOTCS NPUYNHOW HapyLLEeHNs TPpaauLUMOHHOro obpasa XM3HK
KOPEHHbIX MarovMCreHHbIX HapoaoB ceBepa U PaKTOPOM pUCKa PasBUTUS Y HUX WH-
EKLMOHHBIX 1 NapasnTapHbIX 3aboneBaHui n3-3a HapyLLEeHWn TeMnepaTypHOro pe-
XVMa XpaHeHUs NPOAYKTOB NUTaHWS.
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CLIMATE CHANGE AND PUBLIC HEALTH: SOME
RESULTS OF RUSSIAN STUDIES

B.A. REVICH', D.A. SHAPOSHNIKOV', N. TOKAREVICH?, ’Institute of Forecasting
of Russian Academy of Sciences, Moscow, Russia; ?Paster Institute of Epidemiology
and Microbiology, Saint-Petersburg, Russia. revich@ecfor.ru

Climate change will likely bring about many adverse effects for public health. Our first
research projects in this area documented increases in cardiovascular mortality due
to coronary heart disease, angina pectoris, strokes, etc. during heat waves in Moscow
and Russian town Tver. We also observed an increase in mortality from respiratory
diseases on extremely hot days, especially among senior people aged 65 years and
older. We constructed mortality-temperature curves and showed that minimal mortality
in Moscow corresponded to ambient temperatures around +18 °C; mortality increased
rapidly when the daily mean temperatures surpassed +23 °C threshold.

An extreme heat event in the summer of 2010 resulted in 54,000 additional deaths in
European part of Russia, of which 34,500 deaths were due to cardiovascular causes,
and 1,300 deaths were due to respiratory causes. Excess mortality in Moscow was
estimated as 11,000 additional deaths. The mean death rate during this heat wave in
Moscow reached 160% of that during the same period of 2009. The largest increases
were registered in deaths from infectious and parasitic diseases, malignant tumors,
intestinal diseases, and external causes.

We assessed the impacts of extreme temperature events on mortality rates in four
towns within Russian sub arctic: Archangelsk, Murmansk, Yakutsk and Magadan dur-
ing 1999-2007. Site-specific estimates of relative increases in mortality were obtained
separately for ‘short’ waves (5 to 7 days) and ‘long’ waves (8 days and longer). Pooled
4-city estimates of cause- and age-specific mortality risks have been analyzed to show
that relationship between cold and mortality was stronger than between heat and mor-
tality. Greater increases in mortality were observed during long cold waves than during
short cold waves, but for heat waves the opposite was true. New methods have been
developed for this study, because death counts on adjacent days do not fit the inde-
pendence assumption, neither had they followed a normal distribution.

Climate change contributes to an increase in the incidence of infectious diseases. Re-
searchers showed correlations between summer temperatures and outbreaks of West
Nile fever in several Volga regions (Platonov, 2006, Proceeding outbreaks of West
Nile fever in 2010, 2012). Climate warming may lead to outbreaks of natural focal
infections in Arctic. Time series analysis of tick bites, stratified by the three geographi-
cal zones within Archangelsk region (north, central and south), showed that temporal
trends in annual numbers of tick bites closely followed the trends in annual tempera-
tures. In 1980s, only south districts of Archangelsk region reported tick encephalitis
morbidity. In 2000s, more than one half of all administrative districts reported tick en-
cephalitis, including central and northern districts. The relationship between ambient
temperatures and salmonellosis has been demonstrated in this region by Grjibovski et
al. (2012). Climate change disrupts traditional lifestyle of small indigenous peoples of
Arctic and contributes to propagation of infectious and parasitic diseases among indig-
enous peoples. One causal link involves problems with food storage due to increased
temperatures.
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CBETOBOW PEXXWUM, CTAPEHUE W PAK

B.H. AHUICUMOB', N.A. BAHOI'PAOOBA', A.B. BYKANEB', A.B. NTAHYEHKO?,
W.Ir. nonoBu4', A.B. CEMEH4YEHKO', M.A. BABEXXUHCKWUW', "HU oHkonozauu
um. npogp. H.H. NMemposa Poc3dpaea, CaHkm-llemepbype, 2[Nlempo3zasodckuli
2ocyO0apcmeeHHsbIl yHusepcumem, [lemposasodck. aging@mail.ru

CMeHa OHs M HouM (LMpKagHbIn puTM) - Hanbornee BaXkHbIV perynaTop MHoxecTBa du-
3MONOrMYECKNX PUTMOB Y XMBbIX OPraHn3MoB. B HacTosiLLee BpeMsi BO3AENCTBUIO CBe-
TOBOIO 3arpsA3HeHUs (UHbIMK CIloBaMu, CBETA HOYbIO) NOABEpPraeTcsl AOBOMbHO 6OMb-
LLIOEe KONMMYEeCTBO Ntofen. Takoe BO3OenCcTBME MOXET ObiTb CBA3AHO C MPOXUBAHUEM
B CEBEPHbIX LUMPOTax, Korga fieToM UMeKT MecTo Tak HadblBaeMble “Oenble Houn”, a
31MMOW — Jonras nonsipHasa Houvb, npodeccuen (cneumanuctel n paboune, pabotato-
LME B HOYHbIE CMEHbI), UMM MOXET ObITb 06YCNOBNEHO MPUBLIYKON 1 CTUIIEM XU3HMU.

B anuaemmnonornyecknx M aKCnepuMeHTanbHbIX MCCNefoBaHUAX YCTAHOBMEHO, YTO
BO3[1eNCTBUE MOCTOSHHOIO (24 4. B CYTKM) OCBELLEHNSA MOAABMSET HOYHOW MUK CEeK-
peLunn ropMoHa anudmnaa MenaToHnHa, NPUBOAUT K HAPYLLEHWIO OBYNATOPHOIO LMKNa
1 nocregyoLemMy pasBuTUIO TMNEPnIacTUYeckux U OMyxorer B MOSIOYHOW Xenese,
SMYHMKaX U MaTke. SNMAEMUONOrMYECKUMIN UCCNELOBaHUAMN BbISIBNEHO 3HAYUTENb-
HOe yBenu4yeHve pucka paka MOJIOYHOWN Kenesbl U TONCTOM KULLKWA CPean XKEHLLMH,
KOTopble 4YacTo paboTaloT N0 HoYam UM UMEKDT MPUBBLIYKY crnaTh Npu cBeTe. Paboyas
rpynna MexayHapogHOro areHTCTBa Mo U3y4YeHWIo paka MpULLIIO K 3aKMIOYEHNI0, YTO
CMeHHas paboTa, NpPMBOAALLANA K HAPYLUEHWIO LMpKaaMaHHbIX PUTMOB, BO3MOXHO,
KaHueporeHHa ansa yernoseka (rpynna 2A).B Halwumx akcnepumeHTax yCTaHOBIEHO,
4YTO cogepxaHue camok Mbiwern CBA 1 TpaHCreHHbIX MbILEN, HECYLLMX FeH paka Mo-
no4How xenesbl HER-2/neu, B ycnoBusix NOCTOSIHHOTO OCBELLEHNS COMPOBOXAAETCA
CYLLECTBEHHON CTUMYNSLMEN BO3PaCTHOMO yBENMYEHUS YaCcTOTbl UPPErynspHbIX 3C-
TpanbHbIX Uuknos (B 1,5 — 2 pasa), 4To cBMAETENLCTBYET 00 yCUMeHn nNpoLeccoB
CTapeHus penpoayKTUBHOM cUCTeMbl. BbipaxeHHOCTb HapyLLeHnin Koppenuposana ¢
WHTEHCMBHOCTbIO OCBELLEHUSI.

Y wmblwen HER-2/neu noctosiHHOE OcCBelleHVe CTUMYNMpOoBarno KaHueporeHe3 Mo-
NOYHOW >Xenesbl, YTO BbipaXkanocb B 6ornee GbICTPOM HapacTaHUKM Yucra onyxorewn,
yBEMUYEHNM CYMMapHOro KonuyecTBa HoBoobpasoBaHuii (B 1,3 pasa), UX MHOXeCT-
BEHHOCTM (B 2 — 2,3 pa3a) n MakcumarbHbIX pasamepoB (B 1,5 pasa). [lononHutensHoe
BBeJeH1e B 3TUX YCIOBUSX MeNaToHHa (C MMTbEBOW BOAOW B KOHLEeHTpaumm 200 mr/n
B HOYHbIE Yacbl) NMPMBOAMIIO K YMEHbLLIEHNIO MHOXeCTBEHHOCTU (B 1,3 pasa) u pasme-
poB oryxonen Morno4How xenessl (Ha 20%), YacToTbl MeTacTasnpoBaHUsA B ferkue,
a TaKke yBENMYEHUIO NaTeHTHOro nepuoda nx obHapyxenus. Y moiwen HER-2/neu,
cofepaBLUMXCH NpU CTaHAapTHOM pexuMe ocBelleHust (12 4. ceeT: 12 4. TemHoTa),
MENaToOHVH BbI3bIBasl CHUXKEHME YacTOTbl BO3PACTHbIX HAPYLUEHWI 3CTParbHOM OyHK-
uunn. MNpun aHanu3e akcnpeccun reHa HER-2/neu B onyxonsix MONOYHbIX Xernes TpaHc-
FEHHbIX MbILIEN C MOMOLLbIO NONMMMEPAa3HON LIeNHON peakuumn ¢ 06paTHON TpaHCKpur-
Tas3ol NokasaHo, YTo nog, BNMsiHMeM MenaToHnHa cogepxanne MPHK reHa HER-2/neu
3HaYMTENbLHO yMeHbLUaeTcs (B 2,5 pasa) N0 CpaBHEHMIO C KOHTPOMEM.

CopepxaHue camok Mbillern nnH1M CBA B yCroBUsIX MOCTOSIHHOMO OCBELLEHUS COMPO-
BOXAArOoCb YBENMYEHWEM YacTOTbl 3110Ka4eCTBEHHbIX OMyXonen nerkux (B 7 pas) u
BO3HVMKHOBEHMEM He HabnogaBLUMXCH Y KOHTPOMbHbIX Mbllel nenkos3os (B 14% cny-
YyaeB) 1 paka nevenu (9%).

CeetoBasi genpvBauus Mbiwenn HER-2/neu npensTcTBOBana pas3BuMTUIO BO3PACTHbIX
HapyLIEeHWN CO CTOPOHbI PEenpOdyKTUBHOM CUCTEMbI, HOPManuays nokasatenu acT-
panbHON PYHKUMKU XMBOTHBIX. [1pn 9TOM yBenunynsanacb NPOSOIHKUTENBHOCTb XMU3HN
Mmbiwen. CeeToBas AenpvBaLmsa COMpoBOXAanach Takke YrHeTEHMEM KaHLeporeHe-
Hesa, YTO NPOSIBMANOCH B YBENUYEHUN BPeMeHn obHapyxeHus 1-i onyxonu (¢ 135 go
180 cyTOK) 1 cpefHero naTeHTHOro Nepuoaa pas3BUTUSA OMyXOren MONOYHOW Xene3bl.
B TO e BpeMsi, MHOXXeCTBEHHOCTb M METacTaTU4ECKMIn NOTeHLMan onyxomnemn mMmomnoy-
HOW xene3bl 6bINK Bbllle Y AENPUBMPOBaHHbBIX MbILLEN, MO CPABHEHUIO C XUBOTHbLIMMU,
HaxXOAUBLLMMMWCS NPU CTAHAAPTHOM PEXMME OCBELLEHMS.

Y caMOK KpbIC, HAaXOOSLLUMXCSl C MECAYHOro BO3pacTa B YCIOBUSIX MOCTOSIHHOIO OC-
BELLUEHMS, MPOUCXOOUIIO YCKOPEHHOE BbIKMIOYEHME PENPOAYKTUBHOM (PYHKUNN.YXe
B TPEXMECSAYHOM BO3pacTe Y KpbIiC HAbnoganuch ANMHHbIE 3CTpanbHbIEe LMKIbI, @ B
JanbHenwem pasBuBascs MNOCTOSIHHbIA 3CTpyc. NepBble NPU3HAKN CTapeHusi pernpo-
OYKTUBHOW cUCTeMbl 0OHapyXMBanuchb y caMok B NsiTb MecsiueB. Y ocoben, Haxoas-
LLMXCA B CTaHOAPTHOM YepenyrLeMcsa pexrMme nnm B yCroBMsiX CBETOBOW AenpuBa-
unmn, Tonbko K 11 Mecsauam Npovcxoanno yanMHEHVEe OBYNSITOPHOrO LMKNa, nepsble
NpU3HaKM CTapeHus PenpoayKTUBHOW CUCTEMBI NOSIBNSANUCH B 14 MecsiLeB, Y4TO COOT-
BETCTBOBANO (YU3MONorM4eckumMm Bo3pacTHbIM HOPMaM.

Mpy comepxaHuM XUBOTHBIX B YCMOBUSIX NMOCTOSIHHOTO OCBELLEeHWs Takke Habnioaa-
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NOCb YBENMYEHME YacTOThbl Pa3BUTUSA CMOHTAHHbIX onyxoren (B 3 pa3a no CpaBHEHMUIO
C TaKOBbIMU B CTaHAAPTHOM pexunme ocselleHust). NpumeHeHne menatoHuHa (10 mr/n
BMECTE C NUTLEBOWN BOAOW B HOYHOE BPEMSI C YETBIPEXMECAYHOIO BO3pacTa) unm npe-
OblBaHME B YCNOBUSIX CBETOBOW AenpuBaLuuy TOPMO3UIO KaHLEpPOoreHes 1 3amMeansasno
CTapeHue penpoayKTUBHOM CUCTEMBI.

MonyyeHHble AaHHbIE O CTUMYNUPYIOLLEM BAUSIHAN MOCTOSIHHOTO OCBELLEHWS Ha pas-
BUTWE OMyXOren MOMOYHOW Xenesbl U APYrMxX OPraHoB Y XMBOTHbIX COMMacyrTcs C
pesynsrataMu NpoBeAEHHOro aHanmsa 3nNMAEMUONOrMYEeCcKMX AaHHbIX, MOKa3aBLUero,
YTO Y XEHLLMH, NPOXMBAIOLWMX B CTpPaHax, pacnonoxeHHbix 6nuxke k reorpaduyec-
KMM nontocam, rae HacerneHve nogBepraeTcsa BO3OENCTBUIO HapYLLEHHOTO CBETOBOMO
pexuma (BKrnovas oCBeLLeHNe B HOYHOE BpeMsl), OTMeYaeTcs yBenmyeHve 3abonesa-
€MOCTV pakoM MOIOYHOM xenesbl (B 2 pa3a), Tena matku (B 2 - 2,5 pasa), An4HMKOB
(8 1,5 — 2 pasa) n pakom 060404HOM KMLLKK (B 2 pa3a), MO CPaBHEHUIO CO CTpaHamu,
pacrnonoXeHHbIMY Yy 3KBaTopa.

lMprMeHeHre MHOONBHOrO roOpMOHa 3nNMdK3a MenaToHNHa YrHEeTaeT Kak CrIOHTaHHbIN,
Tak M MHOYLMPYEMBIV PasnMYHbIMKA XUMWUYECKUMU KaHLeporeHaMmmn KaHLUeporeHes y
XUBOTHbIX, COAEPXKALLMXCHA NPU CTaHAAPTHOM YepeaytoLemMcs (CBET/TEMHOTA) pexu-
M€ OCBELLEHUS WIM B YCIOBMAX MOCTOSHHOIO OcBelleHus. MpeacTaBneHHble AaH-
Hble MNO3BONAOT NpeanonaraTe BO3MOXHOCTb UCMOMb30BaHMS MENaToHNHa B Ka4ecTBe
npenapara ans npounakTUKA pa3BuTUs 3r1oKa4eCTBEHHbIX HOBOOOPA3oBaHUI Y to-
OeW, UMeIoLLIMX CMEHHbIV XapakTep paboTbl U NoABepraLmnxcs BO3OeNCTBUIO CBeTa
B HOYHOE BpeEMSI.

LIGHT AT NIGHT-INDUCED CIRCADIAN
DISRUPTION, AGING AND CANCER

V.N. ANISIMOV", LA. VINOGRADOVA?, A.V. BUKALEV?, A.V. PANCHENKO",
I.G. POPOVICH!, A.V. SEMENCHENKO', M.A. ZABEZHINSKI', 'Department of
Carcinogenesis and Oncogerontology, N.N.Petrov Research Institute of Oncology,
Pesochny-2, St.Petersburg 197748, Russia; ?Petrozavodsk State University,

pr. Lenina, 33, Petrozavodsk 185910, Russia. aging@mail.ru

Light-at-night has become an increasing and essential part of modern lifestyle and
leads to a number of health problems, including excess of body mass index, cardio-
vascular diseases, diabetes and cancer. The International Agency for Research on
Cancer (IARC) Working Group concluded that “shift-work that involves circadian dis-
ruption is probably carcinogenic to humans” (Group 2A). According to the circadian
disruption hypothesis, light-at-night might disrupt the endogenous circadian rhythm,
and specifically suppress nocturnal production of pineal hormone melatonin and its
secretion in the blood. We evaluated the effect of various light/dark regimens on the
survival, life span and spontaneous and chemical carcinogenesis in rodents. Exposure
to constant illumination was followed by accelerate aging and tumor genesis in female
CBA and transgenic HER-2/neu mice. Male and female rats were subdivided into 4
groups and kept at various light/dark regimens: standard 12:12 light/dark (LD); natural
lighting of the North-West of Russia (NL); constant light (LL), and constant darkness
(DD) since the age of 25 days until natural death. We found that exposure to NL and LL
regimens accelerated switch-off of the estrous function (in females), development of
metabolic syndrome and spontaneous tumor genesis, shortened life span both in male
and female’s rats as compared to the standard LD regimen. Melatonin given in noctur-
nal drinking water prevented the adverse effect of the constant illumination (LL) and
natural light (NL) regimens on the homeostasis, life span and tumor development both
in mice and rats. The exposure to the LL regimen accelerated colon carcinogenesis
induced by 1,2-dimethylhydrazine (DMH) in rats whereas the treatment with melatonin
alleviated the effect of LL. The maintenance of rats at the DD regimen also inhibited
DMH-induced carcinogenesis. The LL regimen accelerated whereas the DD regimen
inhibits both mammary carcinogenesis induced by N-nitrosomethylurea and transpla-
cental carcinogenesis induced by N-nitrosoethylurea in rats. These observations allow
recommend to use melatonin for premature aging and cancer prevention in groups of
humans at risk of light pollution.
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MEOWKO-3KONOIr’M4YECKOE CTPAXOBAHWME

KAK ®OPMA COUNAJTIbHO-OKOHOMUYECKOW
ADANTALUNN K HEBITATOTNPUATHOMY BITMAHNIO
OKPY>AIOLLEW CPE[bI

A.A. MAKOCKO, A.B. MATELLUEBA, ®edeparnbHoe eocydapcmeeHHoe brodxemHoe
yupexoeHue Hayku Hcmumym gusuku ammocgpepsi um. A.M. O6yxoea PAH,
2. Mockea, Poccusi. aam@presidium.ras.ru, matesheva@rambler.ru

PaspaboTaHbl OCHOBbI MEMKO-3KOMOrMYECKOro CTPaxoBaHUsl PUCKOB 3aboriesaHuii
HaceneHusi, 06yCNOBMNEHHbIX 3arpsi3HEHMEM aTMocdepbl Ha ypOaHU3UPOBaHHbIX Tep-
pUTOPUSIX.

B HacTosiliee BpeMsi cucTeMa SKOMOMMYECKOro CTPaxoBaHUs B Hallel cTpaHe U 3a
pybexom opueHTMpoBaHa Ha CryyYaun BHe3arnHbIX, HenpegHamMmepeHHbIX MHTEHCUBHbIX
BbIGPOCOB 3arpsA3HAOLLMX BELLECTB U He MpegycMaTpuBaeT BO3MELLEHME YObITKOB,
BpeAa, CBSI3aHHbIX C NMOCTOSIHHBIM 3arpsi3HEHNEM OKpyxatoLLen cpeabl. CTpaxoBaHue
TAKOro pofa PUCKOB Haxo4UTCs BHE MHTEPECOB CTPAXOBbIX KOMMaHWI, ANsi KOTOPbIX
Takow BMA AeATENbHOCTY NPOCTO HEBLITOAEH.

Meauko-3Kkonormyeckoe cTpaxoBaHue 6asnpyetcst Ha NPUMEHEHUU XEMKUPOBAHUSA —
cnocoba cTpaxoBaHUsi PUCKOB (B AaHHOM criydae — PUCKOB Ar1si 340POBbsi) — U CHU-
XEHUS TakMM 06pasoM (H1HAHCOBLIX NMOTEPb HACENEHUs! C UCMONMb30BaHNEM Creuu-
arnbHbIX KOHTPAKTOB (AepuBaTMBOB). [pK 3TOM KOMMEHCALWS B Criyyae NOBbILLEHHOTO
pucka Ansi 300pOBbs U BO3POCLUMX 3aTpaT Ha NPOMUIaKTUKy, NiedyeHre 1 peabunura-
LMo NepeknaapiBaeTcs Ha 06bEKTHI, 3arpssHsitoLwme atmocdepy.

B cnyyae noBbiweHHOro pucka 3aboneBaHnn KOMNEHCaUMa MOXET UMETb PasnnyHble
dopMbl: agpecHble KOMMEHCAUMOHHbIE BbIMNaThl, ONfavyeHHble MeponpuaTus (ycny-
r) no peabunurtaumun (OTAbIX, NUTaHWE, CNOPT W Ap.), ONNaTy YacTu MeOQULMHCKMX
ycnyr (BHe pamok OMC).

MepauKo-akonornyeckoe cTpaxoBaHue, NMOMUMO MPUMEHEHNST (PUHAHCOBBIX MHCTPY-
MEHTOB, MpeanonaraeT MCMNofib30BaHME METOAUKM [ONTOCPOYHOrO MPOrHo3a pucka
ANs 300pOBbS OT 3arpsis3HeHnst aTmocdepbl, @ Takke MeToAa naeHTUdUKaLmMm NcTou-
HMKOB 3arpsi3HeHnsl aTMocdepsbl. Bce 910 BMecTe MOXET CyXWTb OCHOBOW CUCTEMBI
pUCK-MEHeMKMeHTa B MeauuMHe, KOTopasi C NOMOLLBIO CreLunanbsHO OpUeHTUPOBaH-
HbIX (PMHaHCOBO-NPAaBOBbIX, OPraHN3aLMOHHBLIX MEXaHN3MOB, MEANLIMHCKMX TEXHOMO-
rMn BygeT cnocobCTBOBaTb MOBbLILLIEHWIO aganTauMOHHbIX BO3MOXHOCTEN YernoBeka,
MPOXMUBAIOLLENO B YCNOBUAX HEBNAronpraTHOM OKPYXatoLLen cpenbl, CHKEHUIO 3KO-
norvyeckn obycnoBneHHon 3aboneBaemMocT 1 yryyLleHWI0 CoLManbHO-3KOHOMUYEC-
KOW 3aLLMLLEHHOCTN HaceneHuns.

MEDICAL-ECOLOGICAL INSURANCE AS THE
SOCIAL-ECONOMIC ADAPTATION FORM TO THE
UNFAVORABLE EFFECT OF THE ENVIRONMENT

A.A. MAKOSKO, A.V. MATESHEVA, A.M. OBUKHOV, Institute of Atmospheric
Physics Russian Academy of Sciences, Moscow, aam@presidium.ras.ru,
matesheva@rambler.ru

The fundamentals of medical-ecological insurance risk of disease among the popula-
tion caused by air pollution in urban areas have been developed.

Currently, the system of ecological insurance in this country and abroad is focused on
cases of sudden, unintended intensive emissions of pollutants and does not provide
for damages, resulting from the permanent pollution of the environment. Insurance of
this kind of risk is outside the interests of insurance companies for which such activity
is simply unprofitable.

Medical-ecological insurance is based on the use of hedging - a method of insuring the
risks (in this case - the risks to health) - and thus reducing the financial losses of the
population with the use of special contracts (derivatives). Thus, compensation in case
of an increased health risk and increased costs for prevention, treatment and rehabili-
tation is shifted to the objects that pollute the atmosphere.

In the case of an increased risk of disease compensation can take many forms: target-
ed compensation, paid rehabilitation (rest, nutrition, sports, etc.) activities (services),
payment of medical services (outside compulsory medical insurance).
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Medical-ecological insurance, in addition to the use of financial instruments involves
the use of methods of long-term prognosis risk to health from air pollution, as well as
a method of identification of air pollution sources. All of this could be the basis of risk-
management in medicine, which with the help of specially tailored financial and legal,
institutional arrangements, medical technology will enhance the adaptive capacities of
people living in an unfavorable environment, will reduce environmentally caused mor-
bidity and improve the social-economic protection of the population.
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AOJITTOCPOYHbLIN NMPOIMHO3 PUCKA OJ1A
300POBbA BCIEOCTBUE 3ATPASHEHWA
ATMOCOEPbLI B YCINOBUNAX N3MEHAIOLEIMOCH
KITMMATA

A.B. MATELLEBA, A.A. MAKOCKO, YlHcmumym ¢busuku ammocghepsb!
um. A.M. Obyxosa PAH, e. Mockea, Poccus. matesheva@rambler.ru,
aam@presidium.ras.ru

PaspaGoTaH MeToaM4eckuit NoaxoA K 4OSITOCPOYHOMY NMPOrHO3Yy pycka Afst 300pO0Bbs
BCNEACTBUE 3arpsi3HeHUsi aTMocdepbl, NMO3BONSOWMIA BbINOMHATL 3abnaroBpemMeH-
HYIO OLIEHKY OMacHOCTM 4S9 300POBbs YENOBEKa Pas3fUYHbIX BUOOB aHTPOMOreHHOro
¥ MPUPOAHOTO 3arpsi3HeHUs1 BO3AyXa C y4eTOM NPOrHO3MPYEMbIX U3MEHEHWIA KNmaTa.
3abnaroBpeMeHHOCTb NPOrHO3a MOXET COCTaBIATb HECKOMBKO AECATUNETUA.

[aHHbIN noaxon OCHOBaH Ha NMPUMEHEHWW METOLOB TEOpUM YyBCTBUTENbHOCTH, KO-
Topble 6a3npyloTCA Ha MHTErPUPOBAHUM KOHEYHO-PA3HOCTHLIX aHaroroB ypaBHEHWI
MOAENU 3arpsi3HeHUs1 aTMocdepbl, 3anMcaHHbIX B Bapuauusix OTHOCUTENBHO HEBO3-
MYLLIEHHOIO COCTOSIHUS.

Ha ocHoBe faHHOro noaxona NoCTPOEHa YNCNeHHasi Moenb 3arpsisHeHnst aTMocde-
Pbl 1 BbINOMHEHbI 3KCNEPUMEHTbI MO AONFOCPOYHOMY MPOrHO3Y KaHLIEPOreHHOTO prcKa
1 OTHOCUTENBHOI ONAaCHOCTY HEOHKOSIOrMYeCcKnx 3aboneBaHnin BCreacTBME TEXHOTEH-
HOTO 3arpsA3HEHNs BO3ayxa Ha TeppuTopum MOCKBbI C YHETOM pasfnyHbIX CLieHapues
pa3BVITVIF| ropo,qa N USMEeHeHNd Knmmarta.

B HacTosLwee Bpems pa3pabaTbiBaloTCA OCHOBbI AOMTOCPOYHOIO MPOrHo3a annepru-
Yeckux 3abonesaHui, Bbi3blBAaEMbIX aTMOC(EpPHbLIMY NOMMIOTaHTaMM U aspoannepre-
Hamu, B YCNOBUAX MPOrHO3MPYeMbIX U3MEHEHWUIA KumaTa.

YunTbiBas NOBbILEHWE YaACTOThl OKCTpeMalibHbIX MOrogHbIX n 06yCJ‘IOBJ’I€HHbIX nMun
JKOIOrn4ecknx CVITyaLI,VIVI, ,D,OJ'II'OCpO‘-IHbIVI NPOrHo3 pucka And 300pOBbA ABNAETCA
Ba>XHbIM 3JIeMEHTOM B CUCTEeMe CTpaTtern4eckoro niaHnposaHua B obnactu mMegnumn-
Hbl 1 3KOJOrnn.

LONG-TERM PROGNOSIS OF THE RISK

TO HEALTH DUE TO POLLUTION OF THE
ATMOSPHERE IN CONDITION OF A CHANGING
CLIMATE

A.V. Matesheva, A.A. Makosko, A.M. Obukhov, Institute of Atmospheric Physics
Russian Academy of Sciences, Moscow, matesheva@rambler.ru,
aam@presidium.ras.ru

A methodical approach to long-term prognosis for the risk to health due to pollution
of the atmosphere has been developed, which allows advancing risk assessment for
human health of various types of anthropogenic and natural air pollution, taking into
account projected changes in climate. The forecast may take several decades.

This approach is based on the application of sensitivity theory methods, based on the
integration of finite-different analogues of the air pollution model equations recorded in
the variations relative to the unperturbed state.

Using this approach, a numerical model of atmospheric pollution has been created
and experiments on the long-term forecast of the carcinogenic risk and relative hazard
of non-cancer diseases due to the anthropogenic air pollution in Moscow have been
performed, taking into account different scenarios of urban development and climate
change.

The long-term prognosis of allergic diseases caused by atmospheric pollutants and
aeroallergens is being developed in terms of projected climate change.

In conditions of increasing frequency of extreme weather and environmental situa-
tions, long-term prognosis for the risk to health is an important element in the system
of strategic planning in the field of medicine and ecology.
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OCHOBBbI TEXHOJIOI'NN INMPOIMHO3A CTEMNEHN
KOM®OPTHOCTW NMOIrOAHbIX YCITOBUN .
ANA CHVWOKEHUA METEONATUYECKNX PEAKLIA
HACEJIEHNA

C.B. TKAYYK'?, K.I PYBUHLUTEWH', A.A. MAKOCKO?, '®I'BY [udpomemueHmp
Poccuu. tkachukzn@gmail.com. 2lHcmumym ¢buduku ammocehepnbi
um. A. M. Obyxosa PAH

B cBA3W ¢ u3aMeHeHuaAMM Knumarta u, Kak creacrtseue, yBenn4eHnem kKonm4yecrtBa 9KC-
TpemMalribHbIX MOroAaHbIX ABMEHUN (Hanpmmep, yannHeHnem BpeMeHn XU3Hn ctaumo-
HapHbIX CUHONTUYECKNX oGpaaosaHmVl, BbI3bIBalOLWLNX BOJIHbI )Kapr/XOJ'IOAa, Nn3mMeHe-
HUEeM peXnma o0CaaKoB; U Tak /:lanee) MHOrnme CTtpaHbl noarotoBuUnn HaunoHanbHble
nnaHbl JENCTBUIN MO CHXEHUIO PUCKOB HaceneHund, B TOM 4nucne, cBA3aHHbIX C BNNA-
HMeM norogbl Ha 300pOBbE.

B naHHoM paboTte onucaHa npegnaraeMasi cuctema nporHo3a creneHn KoMgopTHOC-
TV MOrOAHbIX YCMOBUIA AN HEKOTOPLIX panoHoB EBponewickon Tepputopun Poccuu,
pa3paboTaHHas n BHeOPEHHas B 3KCNepuMeHTarnbHbIN perynsapHbIi cHet B Mmapomer-
ueHTpe Poccuu. B kavecTBe nokasarerns natoreHHOCTU METEOPOITOrMYECKUX YCITOBUIA
6bInn BbIOpPaHbl MHAEKCbl, Ha OCHOBE KOTOPbIX PErynsipHO Npov3BOAMUTCA OLEeHKa
BMUSHUS NOroAbl Ha opraHM3m 4Yenoseka. [Ins pacyeta nokasarernen KOMGOPTHOCTH
MOrOAHbLIX YCNOBUIA NCMONB3YIOTCHA NPOrHOCTUYECKUE METEOPONIOrMYECKMe Nors, nosy-
YeHHble C NoMoLbio Me3omacluTabHon ymcneHHon mogenn WRF-ARW. Ha paHHom
aTane nporHo3 NpPoBOAMTCH W aHanuampyetcs ans Tpex obnacren: MypmaHckas 06-
nacTb (C NpoCTpaHCTBEHHbIM paspelueHnemM 5x5 km), EBponerickasa teppuTtopust Poc-
cum (20x20 km) n KOxHbIn PenepanbHblin okpyr (9x9 km). B paboTte onuncaHa TexHono-
rMs NpoOrHo3a 1 NpuHUun otbopa Hanbornee JOCTOBEPHOrO Mokasartens Ans KaXaoro
pervoHa.

PaGota BbINONHeHa C 4acTMYHOW nopgepxkon rpaHta POOU “12-05-97014-p_
NOBOIMKbE_a».

BASIS OF WEATHER CONDITIONS FORECAST
FOR REDUCING METEOPATHIC REACTIONS OF
THE POPULATION

S.V. TKACHUK"?, K.G. RUBINSHTEIN', A.A. MAKOSKO?, 'Hydrometorological
Research Centre of Russian Federation, 2A.M. Obukhov Institute of Atmospheric
Physics (RAS)

Due to changes in climate and, consequently, increasing the number of extreme
weather events ( lengthening the lifetime of the stationary synoptic formations, causing
heat/cold waves, changes in precipitation regime, and so on), many countries have
developed national action plans to reduce the risk of population including risk related
to the influence of weather on health.

This paper describes a proposed system forecasting the degree of comfort for some
parts of European Russia for the various weather conditions, created and implemented
in a regular experimental calculation at the Hydrometeorological Centre of Russia. As
an indicator of pathogenicity of the meteorological conditions indices on which regu-
larly assesses the impact of weather on the human body were selected. For the con-
venience of calculating weather forecasting using meteorological fields by numerical
mesoscale model WRF-ARW has been obtained. At this stage the forecasts are calcu-
lated and analyzed for the three regions: Murmansk region (with a spatial resolution of
5x5 km), the European territory of Russia (20x20 km) and the Southern Federal District
(9x9 km). This paper describes the forecasting technology and the principles of select-
ing the most reliable indicator for each region.

This work was partially supported by a grant from RFBR “12-05-97014-p_Povolzhie_a».

79



SWH 3.6

80

O BOSMOXXHOCTW BNUAHNA KOCMNYECKOWN
Noroabl HA SEMHbIE LIEHBI: HEOBXOONMbIE
YCIoBuMA N BOSMOXHbIE CLUEHAPAA

Nes MYCTUNBHUK!, Mpuropuin NOM OUH2, Tens Asusckuil YHusepcumem,
U3zpaurnb , 2Omkpbimbili YHUsepcumem, PaaHaHa, U3paurb.
levpust2149@gmail.com

B nocneaHve gBa aecatunetvs Obi OTMEYeH 3HaYMTeNbHbIN NPOrpecc B NoOHMMaHUn
COITHEYHO-3EMHbIX CBA3el. B yacTHOCTK, Bbio OOHApPYXXEHO BNUSHME KOCMUYECKON
norofbl (CONHEYHOro BeTpa, aKTUBHOCTU MarHuTocdepbl, MOTOKa KOCMUYECKUX JTyYen
BbICOKMX 3HEpPrui) Ha NoKasnbHYK 3eMHy norogy. OTv pesynbTaTbl CTUMYNMpOoBanmu
nccnegoBaHMe BO3MOXKHbIX NMOCMEACTBMIA TaKOro BIIMSIHUA Ha MPOM3BOACTBO CEMNbCKO-
XO3SMCTBEHHOM NPOAYKLUMKN U Ha ee LieHbl. [laHHasa BO3MOXHOCTb paccMaTtpuBanach B
TeueHune nocnegHux 300 net BblgaWMMUCS ydeHbiMn EBponbl u Poccum (IxoHaTaH
Caudt, Yunbsam lepiens, Yuneam [xeBoHc, AnekcaHap Yvxesckui). [maBHow Tpya-
HOCTbIO MpU NMOUCKE 3aBUCMMOCTM KOCMUYeCKasi Moroga — 3eMHas noroga — ypoxaw
— LieHbl ABNANach KpanHAst HECTabuIbHOCTb (B MPOCTPaHCTBE U BO BPEMEHMW) OOHapy-
KNBAEMbIX NPOSIBNIEHNI STON CBA3W.

B HacTosLwem Aoknage ykasbiBaeTCcs Ha NPUHUMNUanbHOe OTCYyTCTBME YHMBepcalb-
HOCTW B MCCreAyeMol 3aBMCUMOCTW, aHanmu3npyroTcs YCrnoBus, Heobxoaumble Ans
NPOSBNEHNss AaHHOW MPUYUHHO-CMIEACTBEHHOM LIENOYKN, W paccMaTpyBaloTCs BO3-
MOXHble CLeHapun ee peanusauuu. lNMokasaHo, 4To Ans ahdeKTUBHOro BO34eNCTBUSA
KOCMMWY€ECKOM Morogbl Ha 3eMHble ypoXaun U LeHbl HeobxoanMo OfHOBPEMEHHOE Bbi-
nonHeHne 3-x ycrnoBui: 1) 4yBCTBUTEMBHOCTb YCNOBUIA (HOPMUPOBAHUST NTOKArbHOW
noroapl (06navyHocTn, aTMOCHEPHON LIMPKYNALMA, OCaAKOB) K COCTOSHUIO KOCMUYec-
KOW norodbl; 2) 4yBCTBUTENbHOCTb PaOHNPOBaHHbIX B AAHHOM MeCTe CeflbCKOX03MC-
TBEHHbIX KyNbTYp K MOrogHbIM aHOManusM (MPUHaAexXHOCTb K 30HE PUCKOBaHHOMO
3emnegenus); 3) oTHOCUTENbHAsA U30MMPOBAHHOCTL PbiHKA, 3ameansoLwas crabunm-
3aLMI0 CKaYKOB LieH BHELLHMMMW NOoCTaBkaMu NpoaoBOSbCTBYS.

Hamun npoaHanuanpoBaHO noBefeHne 22 eBpONencKUX pPbIHKOB B CPeLHEBEKOBLIN
nepuop, B 4aCTHOCTK, BO BpeMs MUHUMyMa MayHaepa (novTn CTONeTHWUI nepunog, oT-
CYTCTBUSA CONTHEYHOW aKTUBHOCTM, COMPOBOXAAIOLLMIACS MOYTN BEKOBBIM NMOXONOAAHM-
em B EBpone). MNoka3aHo AOCTOBEPHOE MPOSABIEHNE BIUSHUS KOCMUYECKOW noroasbl
Ha LieHbl Ha MWeHULYy 1 NOTPeObUTENbCKY KOP3UHY (MHTEepBanbHbI aHanus, perpec-
CMOHHbIN aHanm3 dummy nepemMeHHbIX, U aCUMMETPUS LieH B hazax MUHUMYMaA U MakK-
CMMyMa 4mcria CornHeYHbIX NsTeH). MNokasaHo, 4To adpdekTbl ha3oBoOr acCUMMETPUM
coxpaHsitoTes aaxe B Hoesoe Bpemsa B CLUA npu npousBoacTBe MleHULbl TBEPAbIX
copToB (durum) B KOMNakTHOM obnactu Ha rpaHuue ¢ KaHagon.

MocKosbKy Heypoxau, Bbl3BaHHbIe NMOToAHLIMM aHOMaNUAMK, MOTYT SBMATLCS UCTOY-
HMKOM MaCcCOBOrO rofiofa, Mbl NPOoaHanuanpoBanv CTaTUCTUKY Takoro poaa cobbITui
ANs N36paHHbIX PErvoHOB, U AN HEKOTOPbIX M3 HUX OBHAaPYXXMUMNK HanMune casnpo-
BAHHOCTU C 9KCTPEMYMaMM CONTHEYHOW aKTUBHOCTW.

O6cy>|</:lar0Tc9| BO3MOXHble nocnencteua BINAHUA 6bICTpOFO n rnobanbHOro mMame-
HeHus Knumara, Habrniogaemoro B NocnegHue OecATUneTus:, Ha ycuneHne 4yBCcTBU-
TENbHOCTU NOKanbHOro 3emrnenennsa K KOCMMYeCcKon noroge 3a cyet CbOpMVIpOBaHMﬂ
MHOIFOYUCIIEHHbIX HOBbIX 30H PUCKOBAHHOIo 3emMnenenua B MecTax, noaBepriinxcad
CyLleCTBEHHOMY U3MEHEHUIO Knnumara.

ON POSSIBLE INFLUENCE OF COSMIC WEATHER
ON EARTH PRICES: NECESSARY CONDITIONS
AND POSSIBLE SCENARIOS

Lev PUSTILNIK', Gregory YOM DIN?, "Tel-Aviv University, Israel, 2Open University,
Raanana, Israel. levpust2149@gmail.com

In the last two decades significant progress in understanding of Sun-Earth relations
had place. Particularly, the influence of the space weather (Solar wind, magnetosphere
activity, cosmic rays) on the local Earth weather has been discovered. These results
stimulated study of a possible effect of this influence on agricultural production and
prices. This possibility has been considered during the last 300 years by great sci-
entists of Europe and Russia (Jonathan Swift, William Hershel, William Jevons, and
Alexander Chizhevsky). The main difficulty of the previous attempts to show reality of
this causal relationship was in the strong instability of discovered manifestations, both
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in space and in time.

In this report we point out an essentially non-universal character of the studied de-
pendence, analyze conditions necessary for manifestation of the considered causal
relationship, and describe four possible scenarios of this relationship realization. It is
shown that implementation of a possible influence of the space weather on the Earth
yields and prices requires simultaneous realization of three necessary conditions: 1)
sensitivity of the local weather (cloudiness, atmospheric circulation, precipitation) to
the space weather state; 2) sensitivity of the zoned agricultural crops to weather anom-
alies (belonging to a zone of “risky agriculture”); 3) a relatively isolated market that
makes more difficult to stabilize the price bursts by the external supply.

We have analyzed dynamics of the 22 European markets in the medieval period, par-
ticularly, in the period of the Maunder minimum (almost 100 years of lack of solar
activity with about a 100 years period of European climate change to colder state). A
significant manifestation of the influence of the space weather on prices is shown by
means of interval analysis, regression analysis with dummy variables, and price asym-
metry in phases of minimal and maximal sun spots numbers. It is shown that the effect
of phase asymmetry is observed even in the New Time in USA in production and trade
of durum wheat, produced in a compact region near the Canadian border.

Since crop failures caused by weather abnormalities may be a source of catastrophic
famines, we analyzed statistics of the famine events for selected regions. For part of
them we discovered a correlation with phases of solar activity.

We discuss possible consequences of the fast and global climate change observed in
the last decades, on the change of local agriculture sensitivity to space weather factors
caused by formation of numerous new zones of risky agriculture in the regions affected
by the fast climate change.

81



SWH 3.7

82

AOAMTOIMNEHLI B HOPMAJTIN3ALINA
FEEMOONHAMUWYECK/X MOKASATENEWN
METEOYYBCTBUTEJIbHbIX BOJIbHbIX
APTEPUAJTIBHOWN TMMNEPTEH3UNEW

N MILEMUYECKOW BOJNE3HBbIO CEPOLIA

C YYETOM BNNAHNA SEMHOW Y KOCMUYECKOW
noroabl

3.A. LUEPBAHDb', P.M. 3ACITABCKAS?, M.M. TEMBIIOM3, "Genzopodckutl
2ocydapcmeeHHsbIl yHusepcumem, 2. berneopod, Poccusi.

andreyella@yandex.ru. 2[opodckast knuHu4eckasi bonbHuUua Ne60,

2. Mocksea,Poccus, info@gkb60.mosgorzdrav.ru; MCK «ConudapHocme 05151 KU3HU»,
Mocksea, Poccusi. misha@tejblum.pp.ru

B pabote nsyyeHbl nokasarenu remoguHamukn 188 naumeHToB CpegHero 1 NnoXxmroro
BO3pacTa C pa3HblM ypOBHEM apTepuanbHoro aaenexus (Al), B ToM Yucne npu apte-
puansHon runepteHsum (A) II-11l ctagum 1I-1ll cTeneHn B codeTaHny C ULEMNYECKON
6onesHbio cepgua (MBC), nonyyarowmx TpaguumnoHHyto Tepanuio (TT) n nedveHune ¢
BKITHOYEHMEM afanToreHoB (MenakceHa, mebukapa, antaumHa). Bcem nauueHtam ums-
mMepsanu ypoBeHb ALl B yTpeHHME 1 BeYEepHUE Yacbkl Ha NPOTSPKEHUU BCEro nepuoa
HabrogeHns (B cpegHeM okoro Tpex Hepenb). bonbHeiM ¢ AT 1 UBC go v nocne
NPOBOAMMbIX KYPCOB JNEYEHNSI MPOBOAWIN CyTOHYHOE MoHuTopupoBaHune ALl (CMAL) ¢
nomoLLbo noptatueHoro annaparta BR-102 Schiller (LLserinapus), axokapamorpaduio
N TpaHcKkpaHuaneHyto gonnneporpadpuio (TKAMN) cocynoB ronoBHoro mMosra Ha yrb-
Tpa3BYKOBOM ckaHepe akcnepTHoro knacca Vivid 7 (GE, USA). MNMposoaunu koppens-
LUMOHHBIN aHanm3 pe3ynsTaTtoB U3MEpPEHUsi C NapamMmeTpamMu MeETEOPOIIOrMYeCcKom, reo-
MarHUTHOW aKTUBHOCTU, BENNYMHBI KOTOPbIX Monyyanu n3 cepsepa «lMoroga Poccuny
(meteo.infospace.ru). Hannume cratuctnyeckon cBs3n Mexay nokasaTtensmv remoam-
HaMWKX 1 NapaMeTpamMu NoroAbl OLLEHUBAM MO YPOBHIO 3HAYNMMOCTN KO3 PULNEHTOB
NNHenHon koppensauun MNMupcoxa.

YCTaHoBMEHO, YTO NauMeHTbl C HOPMaribHbIM, MOHXXEHHBbIM Y YMEPEHHO MOBbILLEH-
HbiM ALl B OAMHaAKOBOW CTEMEHN NOABEPXKEHbI BO3AENCTBUNIO METEO(AKTOPOB; NPU Bbl-
cokomn cteneHn Al” uncno koppensaumi mexay nokasarenamm ALl n paktopamum noroabl
YBENUYMBAETCS NPAKTUYECKN BTPOE.

BkntoyeHve B Tepanuio MmenakceHa (MenatoHuHa, Unipharm, Inc, USA) B gose 3 mr B
22 4. ycunvBaet rmnoTeH3nBHoe gencteme TT, HopmManuayeT CyTouHbIN Npodunb AL,
npu 3TOM YMEHbLLIAETCS BMUSHUE 06Na4YHOCTU Y rEOMarHUTHON akTUBHOCTM; yry4lla-
€T MpoLEeCcChl CoKpalleHusl, paccrnabneHms muokapga JIK, HopManuayeT CKOPOCTHbIE
rnokasaTteniu MO3roBoro KpoOBOTOKa, YTO CONPOBOXAAETCS YMEHbLUEHNEM BMNUSIHUS 00-
NayHOCTM 1 BETpA.

BkntoyeHve B Tepanuio mebukapa («Tatxumdapmnpenapatbi») B gose 0,3 mr no 1
Tabnetke 3 pasa B eHb yCUMBAET rMNOTEH3NBHOE AencTBue TT, Mpn 3TOM yMeHbLUa-
€TCS YMCIo KOppensumMin ¢ napameTpaMmm reoMarHMTHON akTUBHOCTU; BNUSIET Ha Ana-
CTONUYECKYH PYHKLMIO NeBoro xenyaodka JIK, 4To conpoBoxaaeTcs yMeHbLUeHnEM
BMUSHUS BETPA; HOPManuayeT COCYAMCTbIN TOHYC U CKOPOCTHbIE NoKasaTeny Mo3roBo-
ro KpOBOTOKa, NMpW 9TOM yMeHbLUAeTCs BNusiHne obrnayHocTn 1 BeTpa.

OntauuH (HAW uutoxmmmm n monekynsipHon chapmakonorumn, Mocksa) B gose 220
Mr 3 pasa B AeHb cybnuHreanbHo Ha doHe TT ycunmuBaeT rmnoTeH3MBHOe OeNCTBUE,
npy 3TOM YMEHbLUAETCH BNUSHME aTMOCHEPHOro AaBMeHNs 1 06nadyHoCTK; ynyylua-
eT cokpaTuTenbHyo yHKUMo Muokapaa JIK, HopmanuayeT CKOpOCTHbIE noKkasaTenu
MO3rOBOro KpOBOTOKA, YTO COMPOBOXAAETCH YMEHbLUEHWEM BRUSHUA aTMOCHEPHOro
[OaBrneHusi u BeTpa.

BbIsiBNeHbl METEONMPOTEKTMBHbBIE CBOMCTBA NTEKAPCTBEHHBIX NpenapaToB ¢ aganToreH-
HbIM gencTBreM (MenakceHa, mebukapa, antauuHa), KoTopble MOryT ObITb MCMOMB30-
BaHbl ANS Ne4YeHNsa MeTEO- N MarHMTOYyBCTBUTENbHbLIX 6onbHbIX ¢ AlT 1 MBC.
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ADAPTOGENS IN NORMALIZATION

OF HEMODYNAMIC PARAMETERS IN
METEOSENSITIVITY PATIENTS WITH ARTERIAL
HYPERTENSION AND ISCHEMIC HEART DISEASE
WITH TAKING INTO ACCOUNT AN INFLUENCE OF
THE EARTH AND COSMIC WEATHER

E.A. SHCHERBAN', R.M. ZASLAVSKAYA?, M.M TEJBLUM?, 'Belgorod city
university, Belgorod, andreyella@yandex.ru, *City clinic hospital N60, Moscow.
info@gkb60.mosgorzdrav.ru. *MIC “Solidarity for life”, Moscow.
misha@tejblum.pp.ru

There are study parameters of haemodynamics in 188 patients (pts) of middle and
old age with different level of arterial pressure (AP), including patients with arterial
hypertension (AH), II-1ll grad and ischemic heart disease (IHD), receiving traditional
therapy (TT) and therapy with including adaptogens (melaxen, mebicar, eltacin). There
are examined level of AP in the morning and evening during 3 weeks. Before and after
therapy there were investigated. AP-monitoring (24-hours monitoring AP) by means of
BR-102 Schiller (Switzerland), echocardiography and transcranial dopplerography of
cerebral vessels by means of ultrasonic scanner Vivid 7 (GE, USA). Correlation analy-
sis between hemodynamic, meteorological, geomagnetic activity (which we received
from server “Russian weather” meteo.infospace.ru) was done. Statistic connection
between hemodynamic parameters and weather factors was appreciated by level of
coefficient of correlation line by Pirson.

There was established that pts with normal, reduce and moderate increasing AP were
exposed equal by influence of meteo - factors. Number correlations between AP pa-
rameters and weather factors were increased by 3 times in pts with high grad of AH.

Including in TT melaxen (melatonin, Unipharm, USA) in a dose of 3 mg at 22.00 in-
creased hypotensive action of TT, normalized daily profile of AP, reduced influence of
cloudy and geomagnetic activity, improved reduction and weakening of myocardium
left ventricle, normalized velocity of cerebral circulation. The last was accompanied by
reduction of cloudy and wind influence.

Including in TT mebicar (“Tatpharmdrags”, Russia) in a dose of 0.3 mg 3 times a day
increases hypotensive action of TT, decreases correlations number with geomagnetic
activity parameters, influences on diastolic function of left ventricle, decreases influ-
ence of wind, normalized tone vessels and velocity of cerebral circulation, decreases
influence of cloudy and wind.

Eltacin (Institute cytochemical and molecular pharmacology, Moscow) in a dose of 220
mg 3 times a day on the background of TT increases hypertensive action, decreases
influence of atmospheric pressure and cloudy, improving contractive function of left
ventricle, normalized velocity of cerebral circulation. The last was accompanied by
decrease influence of atmospheric pressure and wind.

There were revealed meteoprotective activities of drugs with adaptogenic action
(melaxen, mebicar, eltacin), with may be use for treatment of meteo- and magnitosen-
sitivity pts with AH and IHD.
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AJTMHHBIE BOJIHbI KOHOPATBHEBA —
CUHXPOHM3ALINA CONTHEYHOW AKTUBHOCTbIO:
COLMO - KYNLTYPHBIN ACMNEKT

B.M. BNAOUMUPCKWUW, Taspuyeckuli HayuoHanbHbIl yHU8epcumem umeHu
B.U. BepHadckozo, Cumgbepornornb, Kpbim, YkpauHa. bvlad@yandex.ru

HarigeHo, 4yto aBToKONe6aHns B MMPOBOIM 3KOHOMUYECKON cucteme — [nnHHbIe BOI-
Hbl KoHapaTbeBa — CUMHXPOHM30BaHbl C Bapuauusmu ducen Bomnbda: makcrmymbl
00006LLEHHbIX 9KOHOMUYECKUX MoKasaTenen coBnagatT ¢ MakcuMmymamu 11-neTHux
LIMKITOB COMTHEYHOM aKTUBHOCTU C Havana 16-ro Beka co cpefHnm paccorniacoBaHnem
+0,8+1,2 roga. MNMepuoa 54,949,0 net NoYTM TOYHO paBeH NATK 11-NeTHUM LMKnam.
CuHXpOoHU3aumsa peanuayetcs, BUANMO, Yepes COMNHEYHbIN BETEP — MarHUTocepHble
npouecchl — Nepuo B MHAEKCAX reOMarHMTHOM BO3MYLLEHHOCTU COCTaBnseT 54 roga.
B6nu3n makcumyma OnunHHbIX BOMH TBOPYECKas NPOAYKTMBHOCTL B MaTemaTtuke — ec-
TECTBO3HAHWM CHWXKAETCH, B 'yMaHUTapHon cdepe - Bo3pacTaeT. Kak pa3 B 3T0 BpeMsi
COrMacHO UCKYCCTBO-METPUYECKNM AaHHbIM — B 0OLLECTBE JOMUHMPYET aHanuTu4ec-
kun (no C.HO. MacnoBy — neBononyLuapHbIA) CTUnb MbiwneHus. CpeaHuin npodunb
WHOEeKca BOEHHOM akTMBHOCTY Yunnepa 6bin noctpoeH ¢ Xl Beka (c ucnons3oBaHnem
MYNKOBCKMX AaHHbIX MO CONTHEYHOW aKTMBHOCTM SKCTPEMarbHble TOUKM INMHHBbIX BOSH
ObInM NpogomkeHsbl B npowunoe). MNoaTeepKaeHbl paHHUE nUTepaTypHble AaHHble O
MOBbLILLEHHOW BEPOSATHOCTM BOOPYXXEHHbIX KOH(PITMKTOB Ha BOCXOAsLLEN YacTu OnvH-
HbIX BOMH. lNMpucyTtcTBrne 55-neTHero nepnoaa B YacToTe poOXAEHWI BblAAOLLMXCA Fto-
Oel N aHTPOMOMETPMYECKMX MOKa3aTensix «KBMOHTUPOBAH» B APEBHUE KaneHAapHble
CUCTEeMbI (KUTaNCKUA, MHOUWCKMIA 60-neTHUN KaneH4apb >XMBOTHbIX, 52-neTHun ne-
puvoA B KaneHgape OpeBHUX Maisi). BbickasbiBaeTcsi npeanonoxeHune, Yto OnunHHbIe
BOJTHbI SIBNSILOTCS BAXXHENLLIMM PUTMOM OBLLLECTBEHHOWM XXU3HW.

SYNCHRONIZATION OF LONG KONDRATIEFF’S
WAVES BY SOLAR ACTIVITY — SOCIAL AND
CULTURAL INDICES

B.M. VLADIMIRSKY, Taurida National V.I. Vernadsky University, Simferopol, Crimea,
Ukraine. bvlad@yandex.ru

It was found that auto oscillations in world economic system - Long Kondratieff waves
— are synchronized by Space weather variations: the maxima of generalized economic
indices are coincided with the Wolf’'s number’s maxima in 11-year cycles with mean
disparity +0.8+1.2 years from beginning of 16" century. The period averaged for this
time interval is 54.9+9.0 years are nearly precisely coincides with 5 solar cycles. The
synchronization is realized probably via magnetosphere processes taking into account
the presences of 54 years period in geomagnetic indices. It was revealed that the
creativity in the mathematics and natural science is decreased in Long waves’ maxima
(Murray’s indices of Human Accomplishments up to XlII century were used to verify this
regularity). Just in this time, the predomination of the analyticity — according Petrov’s
indices — is observed (in Maslov’s model this correspond to the prevalence in the so-
ciety of left hemisphere style of thinking). Wheeler Index of Internal Battles was used
to confirm early results about increase war activity during ascending phase of Long
waves. The presence of 55-years cycle in anthropometric data and in appearance of
eminent men explain why this period was included to ancient calendar systems, such
as Indian-Chinese 60-years animal cycle or 52-years cycle in Maya’ calendar. It's pos-
sible that Long Kondratieff waves are very important rhythm in society life.
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BIIMAHNE NSMEHEHHOW
®OTONEPNOANYHOCT HA BPEMEHHYIO
OPTAHN3AUWIO NMAPAMETPOB .
LEHTPAIIbHOW TEMOONHAMWK Y NTKOOEW

MNPV ANMEPNOONYECKOM BO3OENCTBUN
COUMATIBHO-TNMPON3BOACTBEHHbLIX ®AKTOPOB

B.H. CUMOHOB, M.B. BOYKAPEB, O.H. PATO3WH, rOY BINO XMAO-Hepsbi
«XaHmbi-MaHcutickasi eocyOapcmeeHHass MeOuUUHCKasi akademMusi», XaHmbi-
MaHcutick, Poccusi. oragozin@mail.ru

B HacTosiLee Bpems Ha NepBbIi NnaH npobnem Ans 300poBbsi HACENEHUS! BbIXOAAT
naTonorMyeckne paccTponcTea, OOyCrNOBMEHHbIE HECOOTBETCTBMEM COLMAnbHbIX
npeobpasoBaHuii 3akoHaMm npupogpl. V.Faust (1978) Bbigenvn natonoruyeckme co-
CTOSIHUS, CBSI3@HHbIE C BO3AENCTBMEM renmoreouanyecknx u Knnmatmydeckmx gak-
TOPOB: Bbl3BaHHbIE TEPMUYECKMMMN Harpy3kamu; 0ByCrnoBneHHble ynbTpadroneToBbIM
n3nyyYeHneMm; MHEKLNOHHbIE BonesHn; ce3oHHbIe 6bonesHn. Bce aTo xapakTepHo ans
CEeBEepHbIX PErvOHOB.

B NpUMEeHeHnn K HallemMmy mnccnenosaHnio ogHUM 13 CbaKTOpOB, BbI3bIBAOLWUX CUTb-
HbIV CTPECC ABNSIOTCS reniMoreodmanyeckme hakTopbl, HapyLlatoLme CTpyKTypy 6ro-
pPUTMOB, @ Takke U3MEHEHHbIV (hoTONepnoan3M CeBEPHOrO PernoHa, a coumarnsHbIM
KOMMOHEHTOM, BNUAIOLLMM Ha BPEMEHHYIO CTPYKTYPY — SIBMSIETCS CMEHHAas!, HOYHas 1
BaxToBas pabora.

B nccneposarmm yyacteoBano 70 yenoek. M3 Hux 30 yenoeek paboTano B 8-yaco-
BOM pexume; 40 yenosek — 24-4acoBoe AeXypCTBO C 48-4acoBbIM NEpUOAOM OTAbIXA.
VccnepgoBaHnsa NpoBoAMnU B 3UMHWIA NEpUo, ¢ Hanboree KOPOTKMM CBETOBbIM AHEM
— 54 33 MWH. 1 B NeTHWI Nepuoa ¢ MakCUMarbHbIM CBETOBbIM AHEM — 19 4 19 MUH.
MecTo nccnepoBaHus r. XaHTbl-MaHcuinck (61° ceBepHoON WMpOThI): ViamMepeHne cuc-
Tonuyeckoro (CALl), anactonuyeckoro (JA[) apTepuanbHOro AaBneHNs U 4acToThbl
cepaeyHbix cokpalleHnin (UCC) npom3Boamnock B TeyeHue cyTok. [NapameTpbl put-
MOB BbIYUCIISANIUCH C MOMOLLbIO Nporpammbl KocnHop-aHanus.

Mpn npoBegeHMn nepuoamsaLMn CYTOYHbIX XPOHOTPaAMM U3y4aemblX MapamMeTpoB
obHapyxuBaeTcsl [ie30praHu3aums LMpKaaMaHHOW CTPYKTYpPbl C MOSIBIIEHUEM BHYT-
PUCYTOYHBIX YNbTPaANaHHbIX PUTMOB B MEXCE30HHbBIX Y MEXXCMEHHbIX HabMoaeHNSsIX.
Mo)XHO NpeanonoXuTb, YTO KpaHue U3MeHeHUs1 hoTorneprmoanama, Kak u NporoHru-
poBaHHas B TeYeHMe CyTok paboTa, npegnonaratoT paspyLleHne CTpororo LmpKkagnaH-
Horo putma. Me3sop CAl LOCTOBEpPHO BbILLE Y KL, paboTatoLLmX B CyTOYHOM pPEXUME,
yem y 06crenoBaHHbIx ¢ 8-4acoBbiM rpacmkom paboTthl. Ce3oHHble konebaHna CALl B
onucbiBaeMblx rpynnax HegoctoBepHbl. AnHamuka AL aHanornyHa CAl v ykasbiBa-
€T Ha NpeBanMpoBaHNE MEXCMEHHbIX OTHOLLEHWUI Hag MexXce3oHHbIMU. ObpallaeT Ha
cebsi BHUMaHWe To, YTO aMNNUTyabl PUTMOB CHIDKAKOTCS OT 3MMbI K NETy y obcneaye-
MbIX, paboTarLwmx no 8 4acoB B A€Hb, @ Y CYTOYHbIX AEXYPAHTOB YBENMYNBAIOTCS.
Mpu aHanu3e 3Ha4YeHun akpodasbl pUTMOB 0OpalLaeT Ha cebs BHMMaHWe ux pacrno-
NOXXEHVE B MEPBON MONOBMHE OHSA, MPUYEM Kak B 3UMHUIA, Tak U B NIETHUA NEPUOA.
[Operid akpodas oT 3uMbl K NETY NOMOXKUTENbHBIN U UMEET HanpasfneHue C YTPEHHUX
YacoB Ha OHEBHbIE.

Mony4yeHHble pesynbraTbl CBUAETENbCTBYHOT O TOM, YTO Y JKUTENEW CEBEPHOro
pervoHa pasBUBaETCsl XPOHMYECKMI (POTOAECMHXPOHO3, KOTOPbLIA 0bycraBnMBaeTca
BbIpa)XEHHOW [enpuBauMelnl eCTEeCTBEHHOTO OCBELLEHUSI B 3VMHUIA nepuog W
rMNepUHCONALMEN B NETHU, @ YYNUTbIBas hakTU4ecKyo MPOAOMKUTENBHOCTbL CE30HOB,
N3 KOTOPbIX Ha BECHY M OCEHb NPUXOANTCS TONMbKO N0 OOHOMY MECSLYY roA0BOro LyKna,
He co3gaeTcs YCroBuIN ANA BOCCTaHOBIIEHUSI BDEMEHHOW CTPYKTYPbI MCUXONOrMYeCcKmX
1 PU3MONOrMYecknx napaMmeTpoB. B aTux ycnoBusix HaBsi3aHHbIN coLmanbHbIn pUTM
HVBENUpyeT BHeLLHME BO3AeNCTBNS. Ha (hoHe 3K30reHHOro AeCUHXPOHO3a N3MEHEHHbI
pexum paboTbl B BUAE CYTOMHOIO AEXypCTBa AOCTAaTOMHO CEpbe3HO AedhopMupyroT
BPEMEHHYIO CTPYKTYpy oOpraHuaMa. Pesynstatbl UCCreaoBaHWs YKasbiBalOT Ha
npeobnagaHne CTPECCOPHON PONM COLManbHbIX YCINOBUMA XU3HEAEATENbHOCTN Haz
BHELLUHMM KOMMIIEKCOM rennoreomnanyecknx paktopos.
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EFFECT OF MODIFIED PHOTOPERIODICITY ON
TEMPORAL ORGANIZATION PARAMETERS OF
THE CENTRAL HEMODYNAMICS IN PEOPLE
UNDER INFLUENCE OF THE APERIODIC SOCIO-
OCCUPATIONAL FACTORS

V.N. SIMONOV, M.V. BOCHKAREYV, O.N. RAGOZIN, Khanty-Mansiysk State
Medical Academy 628011, Khanty-Mansiysk,Russia. oragozin@mail.ru

Pathological disorders caused by mismatch of social transformation laws of nature are
very actual for public health at present time. V. Faust (1978) identified the pathological
conditions associated with exposure to heliogeophysical and climatic factors: due to
thermal load, caused by ultraviolet radiation, infectious diseases, seasonal iliness. All
of them are typical for the northern regions. One of the most stressful heliogeophysi-
cal factors that violate the structure of the biological rhythms in our study is modified
photoperiodism of the northern region, and shift work is the social component affecting
the temporal structure.

The study involved 70 people. 30 worked with 8-hour mode and 40 worked with
24-hours duty with 48-hours rest period. Measurements have been done in Khanty-
Mansiysk (61° N) in the winter with the shortest daylight hours - 5 hours 33 minutes,
and in the summer with maximum daylight hours - 19 hours 19 minutes. We used
ambulatory blood pressure monitoring with measurement of systolic (SBP), diastolic
(DBP) blood pressure and heart rate (HR) during the day. We calculated rhythms pa-
rameters with Cosinor - analysis.

Results show disruption of circadian structure with appearance of the diurnal ultradian
rhythms in the off-season observations. It can be assumed that the extreme changes
in photoperiodism, as well as prolonged work during the day, suggest a strict circadian
rhythm disruption. Mezor of SBP was significantly higher among shift workers than
at 8-hour schedule. Seasonal variations in the described SAD groups are unreliable.
Dynamics of systolic and diastolic blood pressure are similar points to the prevalence
of the intershift relations over the off-season. It is noteworthy that the amplitude of
the rhythm decreased from winter to summer in the 8 hours working a day, while shift
workers it is increased. We found that rhythms of acrofases drew the attention of their
location in the morning, both in winter and in summer. Acrofaze’s drift has a positive
direction with the morning hours for daily from winter to summer.

These results indicate that citizens of the northern region develop chronic photodes-
inhronosys. The reason is severe deprivation of natural light in winter and gyperinso-
lation in summer. We consider that the actual duration of the seasons when there is
only one month of the annual cycle in spring and autumn, do not create conditions for
restoring the temporal structure of psychological and physiological parameters. Under
these conditions, imposed social rhythm eliminates external influences. Exogenous
desinchronosys changes in working hours as a daily duty seriously distorts the tem-
porary structure. Results of the study show a predominance of stress role of the social
conditions of life over external heliogeophysical complex of factors.
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KOCMUNYECKAA NOITroaA N ATMOCOEPHbIE
HAHOA3POSOJIN

A.A. NTYLLHUKOB'?, B.A. 3ATAMIHOB?, 10.C. NIIOEOBLIEBA", A.Q1. TBULLUAHW',
"Teogpusuyeckull yueHmp Poccutickoli Akademuu Hayk, Mockea, Poccusi,
2HayyHo-uccrnedosamernbCkuli ¢hu3uKo-xumudeckuti uHemumym um. J1.4. Kapnoea»,
Mockea, Poccus. alex.lushnikov@mail.ru

HepnasHue akcnepvMeHThl, npoBeaeHHble B LIEPHe (Kirkby et al, Nature, 446, 429-
433, 2011) ACHO NPOAEMOHCTPUPOBANM peLlatoLLiee BMSHWE KOCMUYECKOW paanaumm
Ha npoueccbl 06pa3oBaHMs BTOPUYHBLIX aTMocepHbix aspo3onen. C apyron ctopo-
Hbl, 3TN 3KCMEPUMEHTbI MoKasanu, YTo atmocdepHble koHueHTpauun H,.SO, n NH
HEeAOCTaTOuHbI A1 00bsicHeHNs1 ckopocTu 06pa3oBaHNsi BTOPUYHbIX aTmoc&)eprlx
aspo3orien.

Ponb aTMocdepHbIX HAHOYACTUL, BO3HUKAILLMX B pe3yrnbraTe LienoYvku BHyTpMaTMoc-
depHBIX XUMUYECKNX 1 POTOXMMUYECKMX MPEBPALLEHUiA, Oblna oco3HaHa yxXe AaBHO.
PocT HaHo4acTUL, NPMBOAMUT K UX NMPEBPALLEHUIO B 0ONadHble sapa KoHAeHcaunm, YTo
BMUSIET Ha CTEMEHb MOKPbITUS Heba obnakamu. OLeHKM NPOAYKTMBHOCTM 06pas3oBa-
HMS1 HAHOYACTUL, CAENaHHble ANs XapaKTePHbIX CKOpOCTen 06pa3oBaHusi MOHOB - 10 —
30 nap MOHOB 3a CekyHAy - OKasanuncb 3HAYUTENMBHO HUXKE TeX, KOTopble Bbiny Habmo-
OeHbl B akcnepuMeHnTax B LIEPHe. 3T1oT dhakT 3actaBun Hac nepecmMoTpeTb KUHETUKY
3MeMeHTapHbIX NPOLECCOB B3anMOLENCTBMS a3p030SIbHbIX YacTuL, C MOHaMM.

Mbl paccMaTpuBaeMm cregyoLLme npoLecchi:

1.3apsaka HenTparnbHbIX YacTuL, MOHaMW,

2. KoHageHCcaumnoHHbIM pOCT MOHOB M NMpeBpaLLieHne ra3-4actmua,
3. PekoMbUHaLMA MOHOB Ha a3p030STbHbIX YacTuLax.

HacToswee paccmoTpeHrMe NpuHMMaEeT BO BHUMaHME TOT hakT, YTO npu HopMarsb-
HbIX YCIOBUSX OTHOLLUEHME KYySTOHOBCKOW 3HEPTNnN YacTuLbl K CpeaHeN KMHETUYECKON
QHeprnn Hanetarwwero MoHa nopdaka eanHuubl, YTO O3Ha4YaeT, YTO BCe ad3pPO030JibHble
ArNeKTpuyeckne npoueccol nayT B NepexoaHoOM pexunme. COOTBeTCTBy}OLU,VIe Bblpaxke-
HWSA 4Ns ckopocTen O6pa3OBaHMﬂ 4acTuL 1 NPOLIECCOB B3anMOgeNCTBUSA MOH-YacTmLa
nepecMoTpeHbl B CBETE 3TOINo obcTodATenbcTBa.

Mbl paccmaTprMBaeM pPOCT LEHTPOB KOHAEHCALMM BO3HMKAKOLWMX B npouecce obpa-
30BaHNA MOHOB U 3apAXeHHbIX YacTuu,. Mbi NMoKa3biBaeM, 4YTO Ha HavyanbHOM cTragnn
POCT YacTuL, MAET NO KOHAEHCALMOHHOMY MexaHu3my. Koarynsums ctaHoBuTcs ad-
heKkTMBHOM Ha Bonee no3aHen ctaguu, Korga YyacTuubl AopacTatoT 40 pa3MepoB Mo-
psiaka 10 MukpoH. MokasaHo, YTO CKOpPOCTb 0O6pa3oBaHUSA YacTuL, NPONOopLMOHanbHa
KBagpaTHOMY KOPHIO CKOPOCTU MOHU3aUUNU U MOXET AOCTUratb ABYX AE€CATUYHbIX MO-
PSIAKOB BO BPEMS COMTHEYHbIX BCMbILLEK.

Marnble YacTuubl, 0BGpasyoLLMecs BO BPEMSI COMHEYHbIX BCrbILEK, MOrYT CryKWUTb
06MaYHbIMU KOHAEHCaLMOHHBIMU LieHTpaMu. VX KOHLeHTpaumsa MoxeT gocturate 10°
YyacTul, B KyGUYeCcKoM CaHTUMETpPE, HO 3TO 06CTOSTENbLCTBO HE BCerga BeAeT Kk obpa-
30BaHNI0 06MAKOB M3-3a HU3KOW KOHLIEHTPALMM BOASAHbLIX NApoB B BepXHel Tpornocde-
pe. OOHaKo Haf NOBEPXHOCTLIO OKEaHOB COMHEYHbIE BCrbILLKM CNIOCOGHbI NPUBOANTL
K 06pas3oBaHio A0k aeBbIX 06MaKkos, LUTOPMOB U yparaHoB.

COSMIC WEATHER AND ATMOSPHERIC
NANOAEROSOLS

A.A. LUSHNIKOV'? V.A. ZAGAYNOV?, YU.S. LYUBOVYSEVA", A.D. GVISHIANI',
'Geophysical Center, Moscow, Russia, ? Federal State Unitary Enterprise “Karpov
Institute of Physical Chemistry”, Moscow, Russia. alex.lushnikov@mail.ru

Recent experiments in CERN (Kirkby et al, Nature, 446, 429-433, 2011) clearly dem-
onstrated the decisive role of cosmic radiation in the processes of formation of sec-
ondary atmospheric aerosols. On the other hand, these experiments showed that the
amounts of H,SO, and NH, in the atmosphere are not enough for explaining the rate of
production of the & secondary nanoaerosols.

Already long ago the role of atmospheric nanoparticles resulting from a chain of in-
tra-atmospheric chemical and photochemical processes was clearly recognized. On
growing, these particles convert to CCN and thus exert the cloudiness of the sky. The
estimations of the particle formation productivity done for the rates of ion formation of
order 10 — 30 ion pairs/second in c.c. occurred much lower than that observed in the
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CERN experiment. This fact makes us to return to reconsideration of the elementary
processes of aerosol-ion interactions.

In this presentation the following processes are considered.
1.Charging of a neutral nanoparticle by ions,

2.Condensational growth of ions and gas-to-particle conversion,
3.Recombination of ions on nanoaerosol particles

Our consideration takes into account the fact that at ambient conditions the ratio of
the Coulomb energy of the particle to the average kinetic energy of the incident ion is
always of the order of unity which means that all aerosol electric processes go in the
transition regime. Respective expression for the rates of particle formation and ion-
particle processes are reconsidered in view of the above fact.

We consider the growth of centers produced in the processes of ions and charged
particle formation. We show that at the initial stage of the process the condensation of
low volatile substances is responsible for the particle growth. Coagulation becomes ef-
ficient at a later stage, where the particles reach the sizes of order 10 micrometers. The
rate of the particle production is shown to be proportional of the square root of the ioni-
zation rate and can change by a couple of decimal orders during intense Sun events.

The small particles forming during Sun events can serve as CCN (cloud condensation
nuclei). Their concentration can reach values of order 105 particles per c.c., but this fact
not always leads to the formation of clouds because of low water vapor concentration
in the upper troposphere. However, over oceanic surface the Sun events can lead to
the formation of heavy rain clouds, storms and hurricanes.
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CEKUWNA [4]. KOCMUNYECKAA NMOTOOA U
300OPOBbE JIFOOEN B KOCMOCE

MOOEJIMPOBAHUE NMUITOTUPYEMbIX
KOCMWYECKUX TMOJIETOB HA OPYTUE MNMNAHETHI
(HA MPUMEPE NMPOEKTA «MAPC-500»)

B.B. MOPYKOB, A.B. CYBOPOB, M.C. BENAKOBCKUIA, I}0. BACUIBbEBA,
UHcmumym meduko-buonoaudeckux npobrnem Pocculickol akademMuu Hayk,
2. Mockea. imbp@info.ru

C 3 moHa 2010 roga no 4 Hos16ps 2011 roga Ha 6a3e M'HLU PO-MBIT PAH nog arugon
Pockocmoca n PAH 6bin npoBefdeH yHUKanbHbIN 3KCMEPUMEHT ¢ u3ongauuen Ha 520
CYTOK MEeXOyHapOA4HOro aKunaxa, COoCTosLero u3 6 4YenoBek. ATOMY 3KCMEPUMEHTY
npeaLecTBOBarno W1pokoe obCcyXaeHrne nporpamMmmbl UCCNEAOBaHNIA, €ro Lienen 1 3a-
[Jad, a Takke ANUTENbHOCTU nepeneTa, opouTbl U TOro, YTO OXMAAET UccnegoBarTenen
Ha noBepxHocT Mapca. B aTom 00CyXaAeHUW NPUHANK yYacTue npeactaBuTenn Koc-
MUYECKNX areHTCTB M OTAENbHbIX CTPaH, a Takke pasnuyHbIX OpraHu3auui, BKyasa
coTpyaHukoB KU PAH.

Llenbto akcnepumeHTa SIBUNOCH U3yYeHe B3aMMOAENCTBUSA B KOHTYPE «4YENOBEK — OK-
pyxatoLias cpega» 1 noryvyeHne akcnepumMeHTanbHbIX AaHHbIX O COCTOSAHUM 300POBbA
1 paboToCnocoOHOCTM YenoBeka, HaXOASLErocsi B YCIOBUSIX U30NSALUN B repMeTny-
HO 3aMKHYTOM MPOCTPaHCTBE OrpaHUYEeHHOro obbema npu MOAENUPOBAHMM OCHOB-
HbIX OTMMYMIA N OTPaAHUYEHUIA, MPUCYLLMX MapcuaHckoMy nonety. K 4mcny OCHOBHbIX
3a/la4 MOXHO OTHECTU: U3yYeHue BNUAHMA MOAENVPYeMbIX YCIOBUA MUIOTUPYEMON
MapCHaHCKOW 3KCNeAMUMM Ha 300pOBbe M paboTOCMOCOOHOCTL 3Kunaxa; oTpaboTky
opraHun3aunn geAatenbHOCTU 3KnMnaxa n ero Baammo,qeﬁcmm C Ha3eMHbIM LIeHTPOM
ynpaBneHusi Npu MoAenMpoBaHUM 0CobeHHOCTE; OTPaboTKy NPUHLMMNOB, METOAOB U
CpencTB KOHTPOMS 3a cpedont obutaHus; otpaboTky NPUHUMUMNOB, METOAOB M CPEACTB
ONarHoCTUKM M NPOrHO3MPOBaHUSA COCTOSIHUS 340POBbS M paboTOCNOCOBOHOCTH, OKa-
3aHUSA MeAMLMHCKOM nomoLum, cpeacts cbopa, o6paboTkm U aHanM3a MeguLUHCKOM
1 n3nonorM4Yeckon nHopmaLlmm, CpeacTs npodunakTukK; anpobaumo anemMeHToB
CMpaBOYHO-MH(POPMALIMOHHONM CUCTEMBI; OTPAbOTKY CpeacTB U METOAOB Tenemeanum-
Hbl AN AUCTaHLMOHHOIO KOHTPOSS 3a COCTOSIHMEM 3[0pPOBbsl YernoBeka; anpodauuto
MeTOoAO0B U aBTOHOMHbLIX CpeacTB MCUXONOrMYecKom noaaepPXku.

EcTecTBeHHO, YTO B HA3eMHOM 3KCMEPUMEHTE C y4acTueM ucnbitatenen beinn cmo-
OenvpoBaHbl He BCe hakTopbl, C KOTOPbIMU CTOSNKHETCHA YEMNOBEK MPU MEXMNNaHETHOM
nepenete. Tem He MeHee, ycrnellHoe 3aBeplueHune Npoekta «Mapc-500» nossonser
C ONTUMU3MOM OLIEHMBATb NEPCMNEKTMBbLI 1 BO3MOXHOCTMN YeroBeKa Ans BbIMONHEHMWS
Takon muccuu. MNonyyYeHHble Hamun ypoku ByayT NONoXeHbl B OCHOBY pa3paboTku cuc-
TeMbl MeQULUHCKOro obecnedeHns OyayLmx AnNUTenbHbIX aBTOHOMHbIX MOSETOB, Ha-
npumep, Ha Mapc.

SIMULATION OF MANNED SPACE FLIGHTS TO
OTHER PLANETS (ON THE EXAMPLE OF “MARS-
500" PROJECT)

B.V. MORUKOV, A.V. SUVOROV, M.S. BELAKOVSKIY, G.Y. VASILYEVA, Institute
of biomedical problems RAS, Moscow6, Russia. imbp@info.ru

From June 3, 2010 till November 4, 2011 at the premises of SSC RF — IBMP RAS
under the auspices of Roscosmos and RAS a unique experiment with isolation was
conducted during 520 days with an international crew, consisting of 6 people. This
experiment was preceded with comprehensive discussion of the program of the inves-
tigations, its objectives and tasks, and also the duration of the flight, the orbit, and the
things that were waiting for the investigators on the surface of Mars. Representatives
of space agencies and separate countries, and also different organizations, including
employees of IKI RAS participated in this discussion.

The aim of the experiment is studying of interaction in the counter “human — environ-
ment” and obtaining of experimental data about the state of health and working capac-
ity of humans, staying in conditions of isolations in pressurized confined facility during
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simulation of the main differences and limitations, typical for the Martian flight. The
main tasks include: studying of the influence of simulated conditions of a manned Mar-
tian expedition on the health and working capacity of the crew; verification of organiza-
tion of the crew’s activity and its interaction with the ground-based control center during
simulation of peculiarities; verification of the principles, methods and means of control
over the habitat; verification of the principles, methods and means of diagnostics and
prognosis of the state of health and working capacity, providing of medical help, means
of collection, processing and analysis of medical and physiological information, means
of prophylaxis; approbation of the elements of the reference-information system; veri-
fication of the methods and means of telemedicine for distant control over the state
of human health; approbation of methods and autonomous means of psychological
support.

It is natural that in the ground-based experiment with participation of investigators not
all the factors were simulated that humans will face during an interplanetary flight. Nev-
ertheless, successful completion of “Mars-500" project allows assessing with optimism
prospects and abilities of humans to implement such a mission. The lessons that we
have got will be put in the basis of the development of the system of medical support
of future long-term autonomous flights, for example, to Mars.
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PE3YIIbTATbI MCCITEOOBAHNN

Mo AJNMMTEJNIbHOMY 3KCINMOHNPOBAHUIO
MNOKOALWNXCA »OPM PAIJTMYHLIX OPTAHN3MOB
B KOCMWYECKOM IMPOCTPAHCTBE

H.O0. HOBUKOBA, H.A. MOJTMKAPIMNOB, E.A. OELLEBAA, B.H. CbIYEB,
M.A. NIEBUHCKUX, A.U. TPUTOPbLEB, VlHcmumym meduko—buono2udeckux
npobnem PAH, Mockea,Poccusi. novikova@imbp.ru

B M'HL, P® UHcTutyTe Meanko-6uonornyeckux npobnem PAH cosgaHna u akcnnyaTtupy-
eTcsa annapaTypa «buopuck» Ansi npoBeAeHNsi KOCMUYECKMX IKCMEPVIMEHTOB C LIENbH0
OJIUTENBHOIO SKCMOHMPOBAHUSA NMOKOSALLMXCS CTaANN pasnnyHbIX POPM OPraHM3mMoB Ha
BHeLUHel cTopoHe Poccuiickoro cermenTta (PC) MexayHapogHOM KOCMUYECKOW CTaH-
unm (MKC).

B nepBoM 3KcrneprMeHTe B TPEX KOHTEMHepax B kayecTBe BMONornyecknx Tect-oob-
eKToB ObInNn pasmMeLleHbl NpeacTaBnuTeny nNpokapunoTHbIX (6aktepun poga Bacillus) n
39yKapuoTHbIX (rpmbbl pogoB Penicillium, Aspergillus v Cladosporium) opraHn3mMoB.
OnuTenbHOCTb 3KCNO3MLIMN KOHTENHEPOB C BMONOrMYyecknmMmn o6 bekTaMm B OTKPbITOM
Kocmoce cocTaBuna 7, 12 n 18 mecsaueB. SKkcneprMeHTanbHbIM NyTeM BrepBble Obina
yCTaHOBMEHa BO3MOXHOCTb AMNUTENbHOMO, CPaBHUMOIO C MEXMNMNaHETHbIM NepeneTom
3emna-Mapc-3emns, coxpaHeHus Xn3HecrnocobHOCTH CnopoBbix dopM BakTepuin 1
MUKPOCKOMNYECKNX FPMOOB B YCMOBUSIX KOCMUYECKOro npocTpaHcTea. bonee Toro, y
BblLLIEyKa3aHHbIX LUTaMMOB MUKPOOPraHM3MOB OTMEYEHO COXPaHeHue BbICOKOW Guo-
NOrMyecKon akTUBHOCTMW.

Bo BTOpOM akcneprMeHTe B KOHTENHepax B kayecTBe 61onornyecknx TecT-obbLekToB
ObINn pasmMelleHbl He TOMbKO Cropbl BakTepuii 1 rpMbOB, HO Takke U MoKosLMecs
OPMbI BbICLLUMX PACTEHUN, HACEKOMbIX, HU3LIMX PaKoobpasHbIX 1 MO3BOHOYHbIX XKU-
BOTHbIX.

Pesynbrathl aHanu3a »xm3HecnocobHOCTN TECT-00bEKTOB NoKasanu, YTo, HECMOTPSA Ha
6onee XecTkMe No CpaBHEHUIO C NEPBbIM KOCMUYECKUM 3KCNIEPUMEHTOM TeMNepaTtyp-
Hbl€ YCrOBWS, UMEBLUME MECTO B 30HE pa3MeLLEeHUs KOHTEMHEPOB Ha BHELLHEWN CTO-
poHe PC MKC B 3TOT nepuop, HekoTopble Guonornyeckme oobekTbl nocne 31 mecsua
HaXOXAEHUSA B OTKPbITOM KOCMUYECKOM NPOCTPAHCTBE COXPAHAIN XXM3HECTOCOOHOCTb
N BO3MOXXHOCTb AarbHENLLEro pa3aMHOXEHNS.

Takum 06pa3oM, SKCNepuUMeHTanbHbIM NyTeM BrepBble ObINO [oKa3aHo, YTO Cro-
COBHOCTbIO K ANMUTENbHOMY BbIKMBAHWIO B KOCMWUYECKOM MPOCTpaHCTBe obnapatot
HEe TOIbKO Cropbl GaKTEPU 1 MUKPOCKOMUYECKUX FPUGOB, HO 1 MoKosiLLMecs: popMbl
OpraHvM3MoB, CTOsILLME B 3BOMIOLMOHHOM psifly Ha Bornee BbICOKMX YPOBHSX Pa3BUTUS,
YTO yKasblBAeT Ha BO3MOXHOCTb UX MEPEHOCA Ha BHELLIHMX 060M0o4Ykax KOCMUYECKMX
kopabnev nNpu MeXnnaHeTHbIX NonéTax.

ﬂonyqume ATUX AaHHbIX UMEET HEe TOJ1bKO Hay‘-leIIZ NHTEepecC, HO N HeoUeHMOoe npak-
Tn4yeckoe 3Ha4YeHune ansa BblpaGOTKI/I KOoHUenuun I'IJ'IaHeTapHOI7I 3awunTbl Npn 6y}J,yLLLVIX
MeXnJiaHeTHbIX noneTax.

RESULTS OF STUDIES ON LONG TERM
EXPOSITION OF DORMANT FORMS OF VARIOUS
ORGANISMS IN OUTER SPACE ENVIRONMENT

N.D. NOVIKOVA, N.A. POLIKARPOV, E.A. DESHEVAYA, V. N. SYCHEV,
M.A. LEVINSKIKH, A.l. GRIGORIEV, Institute of Biomedical Problems, RAS,
Moscow, Russia. novikova@imbp.ru

The RF SRC - Institute of Biomedical Problems, Russian Academy of Sciences, has
developed Biorisk hardware to study the effects of long-term exposure of dormant
forms of various organisms to outer space and completed experiments on the Russian
Module (RM) of the International Space Station (ISS).

The first experiment was performed using prokaryotes (Bacillus bacteria) and eukaryo-
tes (Penicillium, Aspergillus and Cladosporium fungi) housed in 3 boxes that were
exposed to outer space for 7, 12 or 18 months. It was for the first time demonstrated
that bacterial and fungal spores could survive an exposure to outer space during the
time period comparable with the duration of a return mission to Mars. Moreover, the
microbial strains proved viable and highly active.
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The second experiment was expanded by flying, in addition to the above spores, dor-
mant forms of higher plants, insects, lower crustaceans and vertebrates. The 31-month
experiment showed that, in spite of harsher than in the first study temperatures, some
specimens remained viable and capable of further multiplication.

In summary, our experiments provided evidence that not only bacterial and fungal
spores but also dormant forms of organisms that reached higher levels of evolutionary
development had the capability to survive a long-term exposure to outer space. This
observation suggests that they can be transferred on outer walls of space platforms
during interplanetary missions.

Our findings are of great scientific interest as well as of huge importance for the devel-
opment of planetary protection concepts related to future space exploration missions.



STUDY OF EFFECT OF SPACE WEATHER ON
MANNED MARS MISSIONS AND ITS POSSIBLE
SOLUTIONS

BALBIR SINGH', VISHNU G NAIR?, C.G.NAYAK:, "Assistant Professor, Manipal
Institute of Technology, Manipal University, India. balbir.s@manipal.edu. ?Assistant
Professor, Manipal Institute of Technology, Manipal University, India.
vishnu.nair@manipal.edu. *Associate Professor, Manipal Institute of Technology,
Manipal University, India. cg.nayak@manipal.edu

The paper deals with a detailed and comparative study of effect of space weather on
long term manned missions to Mars. For these long missions who seek extensive hu-
man involvement, we need to take both biomedical as well as behavioral risks into ac-
count. These risks involve health hazards for future Astronauts from intensive cosmic
radiation exposure, which can cause damage to central nervous system, health issues
like bone loss, muscle loss and cardiovascular problems like cardiac arrhythmias.

This paper give the comparative study of all these effects related to human Mars mis-
sions and their possible solutions set up by experts here from space engineering at
Manipal. The stochastic and deterministic biological effects and risks like organ mal-
function, fertility risks, and Cancer risks, effects of radiation on DNA and especially to
brain stem cells are analyzed and studied in detail.

The paper gives the significant and potential countermeasures like operational, ac-
tive and passive shielding methods, newly formulated and optimized designs of space
suits and biological methods etc. as possible solutions for dealing with such kind of
space weather effects and demonstrative efficiency of stopping the GCR penetration
and damage.
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BIIMAHNE TEOMAIHNTHBIX N CPEOOBbLIX
®AKTOPOB HA TOAOBbIE 1 CESOHHbIE
N3MEHEHWA ABTOHOMHOW PETIYNAUWK (MO
PE3YIIbTATAM CATEJTIMTHOIO 3KCMNEPUMEHTA
MAPC-500).

A.l. YEPHUKOBA, T.A. 3EHYEHKO, P.M. BAEBCKUMN, UHcmumym meduko-
buonozuyeckux npobnem PAH, Mocksa, Poccus. anna.imbp@mail.ru

VccnepoBaHme gaHHbIX aHanmsa BapuabenbHOCTM cepaedyHoro pyutMa B pamkax ca-
TENNUTHOro akcnepumeHta «Mapc-500» nokasanu HanuMuMe CEe30HHbIX U roAo0BbIX
N3MEHEeHU aBTOHOMHOro 6anaHca. PyHKUMOHarbHOE COCTOSIHME B 3TUX rpynnax
XapaKTepu3oBarnocb kak COCTOsIHME (PM3NOMOrMYecKon HOPMbl C NMEPEXoaoM B AO-
Ho3omnornyeckme coctosiHna. OCOBEHHO 3HaYMTENbHbIE M3MEHEHUsT Habnganucb B
OCEHHUI N BECEHHWUI Mepuoabl, KOraa CTeneHb HanpshkeHUs PerynatopHbIX CUCTEM
BO3pacTana, a ypoBeHb (DYHKLMOHAmNbHbIX Pe3epBOB CHuxancs. lNpumeHeHve npu-
HLMMNOB AOHO3010rM4YeCKON ANarHOCTUKN ANst UCCNEAOBAHWSA rpynn NpakTU4eckn 340-
POBbLIX MoAeN Aano BO3MOXHOCTb MOMYy4YnTb BaXHble AaHHblE 06 N3MEHEeHUN CoCTOos-
HMS 300POBbA B Pa3NMYHbIX YCMOBUSAX OKpYXKatoLLen cpeabl. bbiny BeigeneHs! rpynmbl
C pasnU4YHON CTEMEHbID PUCKA, YTO MO3BONMUMO OLEHUTb adanTauMOHHbIA OTBET Op-
raHM3ma Ha BIUsIHME CPeAOBbIX (DAKTOPOB B PasfMYHbLIX KIMMaTo-reorpadmnyeckmnx
30Hax. JTO AaeT BO3MOXHOCTb NpeackasbiBaTb pUCK 3abornesBaHuin U «ynpaBnsTb»
300pOBbEM, YTO OCOBEHHO BaXXHO Ansi 340POBbIX N1L, paboTaloLMX 1 XKMUBYLLMX B HE-
BnaronpusTHbIX ycrioBusix. Bbino nokasaHo, YTO AaHHble aHanu3a BapuabenbHOCTU
CepAeYHoro pytTMa SABNSKTCS YyBCTBUTENbHBIM MHOAWKATOPOM ANt OLEHKW BIUSHUSA
CcpenoBbIX BO3OEWCTBUIN Ha OpraHn3m YenoBeka.

THE INFLUENCE OF GEOMAGNETIC AND
ENVIRONMENTAL FACTORS ON THE ANNUAL
AND SEASONAL DYNAMICS OF THE AUTONOMIC
REGULATION (BASED ON MARS-500 SATELLITE
EXPERIMENT)

A.G. CHERNIKOVA, T.A. ZENCHENKO, R.M. BAEVSKY, Institute for biomedical
problems RAS, Moscow, Russia. anna.imbp@mail.ru

Heart rate variability analysis (HRV) in the framework of “Mars-500" project in satellite
experimental groups has shown clear seasonal changes in autonomic balance. Func-
tional status in these groups is characterized as a state of physiological norm, breaking
to prenosological states. Particularly adverse changes were observed in autumn and
spring seasons, when the degree of a regulatory systems tension is growth and their
functional reserves decrease. By applying the principles of prenosological diagnosis
in groups of practically healthy people the important data about changes in functional
health status under different environmental conditions was obtained. Groups of risk
were classified and on the base of prenosological approach, which allows to detect
the adaptive response of the organism due to the influence of environmental factors in
different climatic and geographical zones. It gives us the possibility to predict the risk of
disease and to “manage” the health, which is especially important for the healthy con-
tingents of people, working under stressful conditions. It is shown, that HRV analysis
allows evaluating the effect of environmental changes on the human body.



SWH 4.5

BENOPUN3NYECKME MEXAHN3MbI BJTNAHNA
KOCMO-U TEOPNINYHECKNX PAKTOPOB
OKPYXAKOWEW CPEOBLI HA XMBbIE CUCTEMbI

B.B. LUETNUH!, T.C. T'YPbEBA?', M.A. IEBUHCKUX!', C.C. MONCA",

H.O. HOBUKOBA', .. NENEBWUHA?, "VIncmumym meduko-6uoioeuqeckux
npobnem PAH, Mockea, Poccusi, 8915469055, 2MHcmumym xumudeckol ¢hu3uku
um. H.H. CemeHosa PAH. v_tsetlin@mail.ru

B Hawwnx npeabigywmx nccnegosanuax [Letnun n coast., 2007] nokasaHo, 4To B yc-
TNOBUSIX XPOHWYECKOTO OBMyYeHUs raMMa - U HEWTPOHHBLIM U3My4YeHMEM MNpu 403aX,
COMOCTaBUMBbIX C JO03aMK1, CO3AaBaEeMbIMU KOCMUYECKUM MOHU3VPYHOLLIMM U3MyYEeHNEM
BHYTpY opbuTanbHbix kocMmuyeckmx ctaHumn (OK «Mwup» n MKC), a Takke BO Bpe-
MSA roneTa B MEXMNIaHETHOM NPOCTPaHCTBE, HEMTPOHHOE M3Iy4YeHNe C MOLLHOCTbIO
po3bl 200 mMkIp/cyT ¥ npy NNOTHOCTM NoToka HenTpoHoB 30 YacTuu/cm?.c okasbiBa-
€T BO3JeNCTBME Ha aMOpUOHanbHOe pa3BuTHE SANMOHCKOro nepenena, Bbi3biBag MOp-
donornyeckme HapylieHus y 12% ambpuoHoB. B akcneprMeHTax no BblipallMBaHUIO
HeobnyyYeHHOro wtamma Fusarium oxysporum W LTamMMmOB, NMOABEPTLUMXCA raMmMa-
HENTPOHHOMY 0brny4YeHno B Manbix J03aX, Ha Heobny4YeHHON nuTaTenbHoOW cpeae u
cpefe, NnpeaBapuTenbHO 06MyYeHHOM raMMa-ncToMHMKOM B Ao3e 29 MKIp, BbISBMEHbI
3HaYUTEMNbHbIE Pa3NNyUst B POCTE U CrMopoHoLweHun. OBnyYeHHble WTaMMbl obna-
Aanun BbipaXeHHbIM aHTaroHM3MOM MO OTHOLLEHWIO APYr K APYry M K Heobny4yeHHo-
My wtammy. OBHapyXeHO 3aMETHOE 3aMeANEHNE CHUKEHUS 3NIEKTPUYECKUX TOKOB B
nMTaTenbHOW Cpefe Nof BO3AENCTBMEM ramma-obryyeHus B Manbix gosax. [lo-Bu-
OVMOMY, BO3MOXHOE MOBbILIEHNE AOCTYMHOCTM ANs MUKPOMULETOB MOSEKYN nuta-
TENbHbIX BELLECTB CBA3aHO C M3MEHEHMEM aKTUBHOCTM MPOTOHOB B cCpefe BCreac-
TBME ee NpeaBapuTenibHOro obnyyveHusl. YCTaHOBMEHO, YTO Y CyXMX CEMSIH BbICLLMX
pacTeHWN, 3aMOYEHHbIX B BOAE NMpeaBapuTenbHO 0bny4YeHHOW MansiMu 4o3aMu a- v
y-n3nydenun <10 clp (NpeBbiWwaloWwmnx NPUPOAHLIA paanaumoHHbin ¢oH B 100-500
pa3) 1 NMOMELLEHHbIX B TMMNOMarHUTHy0 Kamepy (MHAyKuMst marHuTHoro nons B 200-
300 pas Huxe reomMarHMTHOro MoJsist), BCXOXECTb CeMsIH Obina NoYTy BABOE BbilLe Npu
obnyyeHun y-yactuuamu. Manble [03bl Y-U3NYyYEeHUS CHWDKanu, a a-u3nyyvyeHus ycu-
nvBanu oTpuuaTenbHOe BO3AENCTBME NMOHUXKEHHOIO MarHUTHOTO MOSsSi HA BCXOXECTb
CEMSIH U pa3BUTUE NPOPOCTKOB pacTeHui. [pu nay4yeHnm coctoaHnsa numdoumToB B
KPOBU NWUMOTOB (BblCOTa Tpackl noneta 7-17 KM, namepeHHas MOLHOCTb A03bl 5-10
Mpaga/cyT) n KOCMOHaBTOB (BbicoTa opbutbl 350-450 km, 25 -30 mpag/cyT) obHapyxe-
Hbl MONEKYNsAPHO-OMONOrMYeckme N LMTOreHETUYECKNE HapyLLEHWS: NMOBPEXAEHHOCTb
OHK, xpomocomHble abeppaunun. NomMrmo 3Toro, BbisiBNieHa NOBbILLEHHAsS paanovyBC-
TBUTENbHOCTb K AOMONMHUTENBHON panauroHHON Harpyske (obnyyeHue B gose 1 ).
OTn Buonornyeckne mapkepbl ONpPeaensitoT HapyLleHUs, KOTopble MOryT ObiTb paH-
HUMUW MOKa3aTensiMy pucka BO3HWKHOBEHWUSI pasnuyHbiX 3abonesaHuii, B TOM yucne
3r10Ka4eCTBEHHbIX ONyXxonewn.

Takum obpasom, B YCrOBUSIX MEXMIAHETHOrO KOCMWYECKOro rnoseta v ANUTENbHOro
npebbiBaHNs Ha opbuTe B obrnacTn marHMToCcdeEpbl NcCcneayemble BUObl U3MNyYeHUn
BMUSINK, B NEPBYIO 04epeab, Ha BOAHYIO CPeAy opraHu3Ma, B pesyrnbsrate Yero M3MeHs-
nncb ero Mopo-yHKLMOHANbHbIE CTPYKTYPbI.

BIOPHYSICAL MECHANISMS OF THE INFLUENCE
OF COSMO-AND GEOPHYSICAL FACTORS OF
ENVIRONMENT ON LIVING SYSTEMS

V.V. TSETLIN', T.S. GURIEVA', M.A. LEVINSKICH', S.S. MOISA",

N.D. NOVIKOVA', I.I. PELEVINA?, "Institute of Biomedical Problems of The Russian
Academy of Sciences, Moscow, Russia, 89154690551, 2Institute of Chemical Physics
named by N.N. Semenov of The Russian Academy of Sciences. v_tsetlin@mail.ru

Our previous studies [Tsetlin et.al., 2007] have shown that on a background of chronic
exposure to gamma- and neutron doses, comparable with the doses of ionized radia-
tion inside the orbital space stations Mir and ISS, the neutron dose of 200 uGr/d im-
parted by the neutron flux of 30 particles/cm?s was hazardous to embryos of Japanese
quail as it caused morphological disorders in 12% of embryos. In experiments on the
cultivation of non-irradiated strain of Fusarium oxysporum and strains subjected to
gamma-neutron irradiation in small doses and situated in non-irradiated medium and
in the medium, previously irradiated with gamma-ray source at a dose of 29 uGr, sig-
nificant differences in growth and sporification was revealed. Irradiated strains mani-
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fested antagonism to one another and to the non-irradiated strain. It was revealed
noticeable slowdown in the reduction of electric currents in the medium under the influ-
ence of gamma irradiation in small doses. Apparently nutrient molecules may become
more available to micromycets because of alteration of proton activity in consequence
of preliminary irradiation. It is established that in dry seeds of the highest plants wet-
ting in water preliminary irradiating by low doses of a- and y-particles <10 cGr (greater
than natural radiation background by 100-500 times) and accommodating in hypomag-
netic camera (induction of magnetic field in 200-300 times lower of geomagnetic one)
the germination of seeds was higher approximately twice under y-radiation. The low
doses of y-radiation are decreasing and a- radiation are increasing a negative influ-
ence of hypomagnetic field on the seeds and the development of germinating seeds.
Biomolecular and cytogenetic disorders, namely, DNA damage and chromosom aber-
rations, were established in course of study of blood lymphocytes in pilots (a height
of flight was 7-17 km, measuring capacity of dose 5-10 mrad/day) and cosmonauts
(orbit height was 350-450 km, 25-30 mrad/day). In addition, there was an increased
radiosensitivity to additional radiation loads (at a dose of 1 Gr). These biological mark-
ers define disturbances, which can be the earlier risk indexes of different diseases
including malignant tumors. Thus, under conditions of interplanetary space flight and
long stay at orbit in the magnetosphere the investigated types of radiation affect prima-
rily the aquatic environment of an organism, resulting in altering its morpho-functional
structures.
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CYMMAPHbIV PAOVNALUNOHHbBIN PUCK

B TEYEHUE >XN3HN KOCMOHABTOB
MOCIE OCYWECTBINEHUNA ONUTEJTIBHBIX
MEXTNAHETHbBIX N OPBUTAJIbHbBIX
KOCMUYECKWX NMONETOB

A.B. WWLA®UPKWUH, MlHcmumym meduko-6uonoeudeckux npobnem PAH, Mockea,
Poccus. a.v.shafirkin@mail.ru

B aton pabote ByaeTt noka3aHo, YTO A5 YCNOBUM MEXMNIaHETHOro noneTa B Nepuos
MakcMMyMa cornHeyHon akTmBHocTu (CA) 3a TonwmMHaMmn 3almTbl KOCMUYECKOTO KO-
pabns B npegenax 1-20 r/cm? antoMUHWUSE AOMONMHUTENbHBIA pPagnaLMOHHbIA PUCK B
npouecce noneTta MOXeT cocTaBuTb oT 55 ao 14 % ot gemorpadmyeckoro pucka 3a
TOT Xe MPOMEXYTOK BpeEMeHM (Aemorpadnyeckmin puck CMepTHOCTY NS KOropTbl AaH-
Horo Bospacta). C yBennyeHneM TOMLUHBI 3aLUMThbl 3TOT PagMaLMOHHbBIN PUCK 3Ha-
UnTENbHO CHWXaeTcs. NMpu peanbHbIX 3HAYEHUAX TOMLLUMHbI 3aLLMTbl pagnaurMoHHOro
y6exuwa ot 10 o 20 r/cM? paavauMOHHBIA PUCK B MPOLIECCE MofieTa CHMKaEeTCs ¢
20 go 14 % ot gemorpaduyeckoro. [ansHenwee ysenmyeHe ToMNWWHbI 3alnTbl pa-
OvaumnoHHoro ybexuila B NpeanonoXeHn rnoTeTUHeCKON MUHUMANbHOW TOMLLUMHbI
3aWwunThl 0bmuTaemelx Moaynen 1 r/cmM? He M3MEHSIET BENUYMHY PaaNaLMOHHOIO prcka
n3-3a npeobnagatowero Bknaga MKJT B cymmapHyto 0600LeHHyo [o3y. BenvnynHel pa-
OMaLMOHHOro pucka Anst KOCMOHABTOB B Mpouecce opbutanbHbIX NOMETOB Ha CTaHLMK
«Mup» n MexgyHapogHon kocmudeckon ctaHuum (MKC) B nepvogbl Makcumyma u
MUHMMYMa conHeYHon akTnBHocTu (CA) oueHmBatoTcs paBHbiMu oT 3,8 fo 5,6% ot
Aemorpadmyeckoro pycka CooTBETCTBEHHO.

OueHKkM cyMMapHOro paguaumoHHOTO pUCKa B TeYEeHWe BCEN XMU3HU KOCMOHABTOB
SBMNSATCA 3HaYMTENbHO Gonee BbiCOKMMU. CyMMapHbIA pagavauMOoHHbIA PUCK Npea-
cTaBnsieT coboi yBenuyeHne cmeptHocTu K 70 rogam, Bbi3BaHHOE oOnyveHuem u
BKITHOYAET OMNyXONnu U Apyrne NpuYnHbl NOBbILLEHHON CMEPTHOCTU. B 3ToM coobLueHnn
NpeacTaBnaloTCs pe3ynsTaThl BblMUCIIEHUA CYMMapHOro pagvaunoHHOro pucka ang
KOCMOHaBTOB B TEYEHME XXM3HU U OLEHKM BO3MOXHOIO COKpaLLEeHUs NpeacTosen
npogomkutensHocTu xusHn (CIMIMXK) Ha ocHoBe 0600LLEHHON [03bl, BEIYMCIEHHOW
nocrne ANUTENbHbLIX MEXMNSIAaHETHBIX MOSIETOB, @ Takke OpOUTanbHbIX KOCMUYECKUX
nonetoB Ha ctaHuun «Mwup» n MKC ¢ ncnonb3oBaHMeEM MaTeMaTUYECKUX Bblpaxe-
HWUW, BbITEKAIOLLMX N3 MOAENN pagnauMoHHOM CKOPOCTM CMEPTHOCTU MIIEKOMUTAIOLLINX
nocrne pagualmoHHbIX BO3OEeNCTBUN. Takke NpeacTaBnstoTCS OLEHKM pUCKa pasBuTuUs
Ornyxonen B TEYEHUE XN3HU.

AHanmM3npyTca 3aBUCUMOCTU  YMOMSIHYTBIX Bbille HEGNaronpuATHbIX OTAANEHHbIX
pafnauMoHHbIX NOCNeACTBUIA OT ANMTENbHOCTM noreta, TOMNWMHBI 3aWwuTbl KOCMU-
YecKoro arnnapara, LMKna COfIHEYHOM aKTUBHOCTM U BO3pacTa KOCMOHaBTOB B Havane
KOCMUYECKOW AeATenbHOCTU. BbluncneHns cymMMapHOro paguaLlmMoHHOro pucka B Te-
YEHME XU3HU KOCMOHABTOB MOKa3arnu, YTo OH He 3aBUCUT OT ux Bo3pacTta u B 20-30
pa3 npesbILAET puck B npouecce noneta. CymmapHbI pagnaLvoHHbIN PUCK B TeYe-
HMEe XM3HW KOCMOHABTOB B 3-8 pa3 npeBbilLaeT OLEHKN pucka onyxonen. N3yyeHune
OTAaneHHbIX MOCMNEACTBUNA Y BbDKMBLUMX B ANOHUM B pe3ynbrate aTOMHbIX 6ombGap-
OVPOBOK U anuaemuornoruyeckne AaHHele (obcnegoBaHns pabOTHMKOB, CBSI3aHHbIX
C npodeccrmoHanbHbiM 06ryYyeHneM) nokasanu yBenuyeHne C MorfoLweHHON 40301
pucka CMEpTHOCTM, HE CBSA3aHHOW C KaHLeporeHe3oM. MIMeno MecTo MoBbILEHMWE
CMEpPTHOCTM M3-3a KapAMOBACKYNAPHbLIX M HEMPOBacKynsapHblX GonesHewn, pa3BuTus
HapyLUeHWI KpoBOOOPALLEHMS U NOBLILLIEHWNE YaCTOThbl UHCYILTOB.

LIFETIME TOTAL RADIATION RISK OF
COSMONAUTS FOR INTERPLANETARY AND
ORBITAL SPACE FLIGHTS

A.V. SHAFIRKIN, Institute of Biomedical Problems, Moscow, Russia.
a.v.shafirkin@mail.ru

This work demonstrates that for condition of interplanetary flight in maximum phase
of solar activity (SA), for the spacecraft shielding thicknesses 1-20 g/cm? Al, the radia-
tion risk during the flight may be as high as 55 to 14% of demographic risk for the
same time (the demographic risk is the mortality rate for population of given age).
As spacecraft shielding thickness increases, this radiation risk greatly reduces. At the
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real spacecraft shielding thicknesses from 10-20 g/cm? Al, the radiation risk during the
flight reduces from 20 to 14% of demographic risk. Further increase in the radiation
shielding thickness (X_,) and minimum habitat module shielding thickness (X, _ =1
g/cm?) does not change these values, because of the predominating contribufion of
galactic cosmic rays (GCR) in a total generalized dose. The values of radiation risk for
cosmonauts for orbital flights on MIR station and International space station (ISS) was
assessed as 3.8 to 5.6 % from the demographic risk respectively for space flights in
phases of SA maximum and minimum.

Assessments of total radiation risk (TRR) over the entire lifetime for cosmonauts
proved to be significantly higher. The total radiation risk led to an increase of the mor-
tality of 70 years old people caused by radiation exposure, tumor and all other death
causes included. This paper presents results of calculation of total radiation risk for
cosmonauts over their lifetimes and assessments of possible shortening of life expect-
ancy (LS) based on generalized doses calculated for cosmonauts after a long term
interplanetary cosmic flights and orbital space missions on “MIR” station and ISS with
the use of mathematical expressions coming from the model of change mortality rate
of mammals after irradiation. Tumor risk assessments for cosmonauts over lifetime
after flights are also given.

Dependences of the delayed radiation consequences mentioned above from flight du-
ration, spacecraft shielding thicknesses, solar activity period and cosmonauts’ age is
analyzed. Calculations of TRR over the entire lifetime for cosmonauts have shown that
TRR does not depend on the age and is 20-30 times as high as that during flight. TTR
over the lifetime of the cosmonauts exceeds by 3-8 times the estimated tumor risk.
Studies of A-bomb survivors, and epidemiological data (diseases in radiation workers
are larger then for other fields of work) show an increase in non-cancer mortality with
radiation dose. There are deaths from cardiovascular and neurovascular diseases,
blood-circulation abnormalities and brain stocks.
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CNEUNOUNKA NMPUMEHEHWA PAOVUALMOHHOIO
PWNCKA NP OLUEHKE OMNACHOCTWU
BO3AENCTBUNA KOCMUYECKOW PAOVALINMA

B MNMOJIETE

U.B. YIWLAKOB, B.M. NMETPOB, A.B. LUA®UPKWH, /lHcmumym meduko —
buornozauyeckux npobnem, Mockea, Poccus. vpetrovm2009@yandex.ru

PagmnaumoHHbIi pyUcK — TpaaMLMOHHANA BENUYMHA, UCMONb3yemast Ars OLeHKM CTeneHu
pagnaLMoHHOTO MopakeHUst YernoBeka 06y4eHHOro MOHMU3MPYHOLLMM U3nyyeHneM. B
Ha3eMHOW MpaKTka OH onpeaenseTcss BeposiTHOCTbIO CMepPTU, 0BYCroBMEHHOW pa-
AMOBUONOrMYecKMI NOCNeaCTBUAMM OBMyYeHUs 1 B NEPBYIO oYepeab OHKONMormyec-
KuMmn 3abonesaHusiMu. TakoW noaxod OOYCMOBMEH, NMPexne BCero, BO3MOXHOCTBIO
perynrpoBaTh NpoLecc o6ryYeHUs YerioBeka B HopMaribHbIX YCIOBUSIX paboThl U Cy-
LLeCTBOBaHUA B COOTBETCTBUM C PEXMMOM ero paboThl. B ycnosusix pagmaunoHHoN
aBapuK YerioBEK MOXET ObITb 3BaKyMpPOBaH C MOSHbIM MCKIIOYEHUEM JallbHENLIEero
06nyyeHust. B kocmmyeckoMm noneTe BOMbLUMHCTBO U3 3TUX (DAKTOPOB HapyLLATCS.
UreHbl aKunaxa KOCMMYECKOro annaparta obryyatoTcs MOCTOSIHHO B TEYEHWE BCEro
noneTa B AnanasoHe ManblX 403 XPOHUYECKOro 0ByYeHNsl, UCKMIoYnTL 0BnyyeHne B
TeYeHue rnoreTa He NPeaCTaBnsSeTcs BO3MOXHbIM, paauaLMoHHas o6cTaHoBKa B KOC-
MOCE MMEET CTOXaCTUYECKMIA XapaKkTep, MOCKOSbKY COMHEYHbIE MPOTOHHbIE COBbLITUS,
3KBMBASIEHTHbIE B MPUHLUMMNE Ha3eMHbIM PafuaLVOHHbIM aBapusiM, SIBMISIOTCS HOP-
MarnbHbIM KOMMOHEHTOM PafnaLMOoHHOM 0GCTaHOBKM B KOCMOCE.

Kpome Toro, B KOCMU4ECKOM MOsieTe NOSABMSIETCA OOMOSNHUTENbHbIA KOMMOHEHT paaua-
LIMOHHOIO prcKa — yBENUYEHNE BEPOSITHOCTM MTMBenm 3a CHET HapyLLEHUSI ONepPaTOPCKOi
OEeSATeNnbHOCTU, CBSI3AHHOW C paanaLnOHHBIM NMOPaXKEeHNEM LIEHTParibHOM HEPBHOW CUC-
TeMbl. TOT hakTOp COBMECTHO C PUCKOM OT AETEPMUHUPOBAHHBLIX 3EKTOB MOXKET
urpatb CyLLECTBEHHYK pPOSb MpY OLEHKE pafvauvMOHHOrO pucka B npolecce noneta.
[ns oueHKn pagnauMoHHOIO puUcKa, afeKBaTHOroO YNOMSIHYTOMY BbIlLE «HA3eMHOMY»
PUCKY, HEOBXOAMMO YUUTbIBATb CTOXACTUYECKME 3O(PEKTbI, BKITHOYAS BECb KOMMIEKC NH-
OyUMpPOBaHHbIX 00ny4YeHMeM CoOMaTUYECKMX NMPOSIBIIEHNI, @ TaKKe reHETUYECKUIN PUCK.

M3noxeHHble 0COGEHHOCTN KONMMYECTBEHHOIO ONMcaHus pagnaloHHOro pucka B Co-
BOKYMNMHOCTU C KOHTEKCTOM NPUMEHEHUA 3TOW BESMYUHBI 115 OLIEHKN ONacHOCTU B Te-
KyLLI,VIVI MOMEHT nosieTa npenctasfeHbl B goKnaae.

PARTICULARITY OF RADIATION RISK
APPLICATION FOR ESTIMATING HAZARD OF
SPACE RADIATION IMPACT DURING THE FLIGHT

I.B. USHAKOV, V.M. PETROV, A.V. SHAFIRKIN, Institute of biomedical problems,
Moscow, Russia. vpetrovm2009@yandex.ru

Radiation risk is a traditional value used for estimating the degree of damage of a man
exposed to ionizing radiation. In ground conditions it is defined as an additional death
probability caused by radiobiological consequences of exposure and first of all by the
carcinogenic effects. Shush approach permits to use a radiation risk both for the hazard
estimation and for contra measures development. Management of a radiation risk is pro-
vided by the capability to regulate the exposure of man in the professional conditions and
his mode of life corresponding of the work. During a radiation accident the men can be
evacuate with the full excluding of radiation exposure in the future. During a spaceflight
the most of these factors are disturbed. The crewmembers are exposed continuously
during the flight; to exclude this exposure is not possible. In addition the radiation envi-
ronment in space has a stochastic character because the solar particle events in princi-
ple equal to ground accidents are a normal component of a space radiation environment.

In addition in a spaceflight we obtain an additional component of radiation risk — in-
creasing of a death probability caused by malfunctions of operators’ activity, connected
with the damage of central nervous system. This factor together with the risk of deter-
ministic effects can play an important role in estimation of the full radiation risk during
the flight. For assessment of radiation risk adequate to “ground risk” mentioned above
it is necessary to take into account the delayed stochastic effects including all somatic
consequences induced by irradiation of a man and genetic risk.

The mentioned peculiarity of quantitative description of radiation risk in the context of
application of this value for radiation hazard estimation at the current moment of the
flight are given in the report.
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COCORAD AND TECHDOSE EXPERIMENTS IN THE
BEXUS STRATOSPHERIC BALLOON PROGRAM
TO STUDY THE DOSE CONTRIBUTION OF THE
COSMIC RADIATION IN THE STRATOSPHERE

B. ZABORI', A. HIRN2, P. SZANTO3, T. PAZMANDV*, 'Budapest University of
Technology and Economics, Budapest, Hungary. zabori.balazs@energia.mta.hu.
2Centre for Energy Research, Hungarian Academy of Sciences, Budapest, Hungary.
hirn.attila@energia.mta.hu. *Centre for Energy Research, Hungarian Academy of
Sciences, Budapest, Hungary. szanto.peter@energia.mta.hu. *Centre for Energy
Research, Hungarian Academy of Sciences, Budapest, Hungary.
pazmandi.tamas@energia.mta.hu

Due to significant spatial and temporal changes in the cosmic radiation field, radiation
measurements with advanced dosimetric instruments on board spacecrafts, aircrafts
and balloons are very important. The Hungarian CoCoRAD Team was selected to take
part in the BEXUS (Balloon Experiment for University Students) 12&13 project. In the
frame of the BEXUS program Hungarian students from the Budapest University of
Technology and Economics carried out a radiation and dosimetric experiment on a re-
search balloon, which was launched from Northern Sweden in September 2011. As an
extension and improvement of the CoCoRAD a new experiment — called TECHDOSE
— was accepted for participation in this year’'s BEXUS launch campaign.

The main objective of the experiments is to measure the effects of the cosmic radiation
and its dose contribution at lower altitudes where measurements with orbiting space-
crafts are not possible due to the strong atmospheric drag. Using different type of
dosimeter systems (TriTel three-dimensional silicon detector telescope, Geiger-Miller
counters, Pille and PorTL thermo luminescent dosimeter systems, solid state nuclear
track detectors) it will be possible in the TECHDOSE experiment to give an assess-
ment about the cosmic radiation field in the stratosphere. By evaluating the measure-
ment results of the different type of instruments the LET spectra, the average quality
factor of the cosmic radiation, the contribution of the thermal neutrons as well as the
absorbed dose and the dose equivalent can be determined. The effects of the space
weather on the results obtained with the different dosimeter systems will be also inves-
tigated based on data available from space weather monitoring satellites (e.g. GOES)
and on-ground radiation monitoring stations.

This paper presents the brief description of the already flown CoCoRAD and the
planned TECHDOSE stratospheric balloon experiments, an intercomparison between
the two experiments, the concept for drawing conclusions about the effects of the
space weather on the measured absorbed doses in the stratosphere using data from
the experiments and from space weather monitoring satellites as well as on-ground
radiation monitoring stations.
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ANALYSIS OF THE SPACE RADIATION DOSES IN
THE EXTRA VEHICULAR ENVIRONMENT OF THE
INTERNATIONAL SPACE STATION (ISS)

T.P. DACHEYV, Space and Technology Research Institute, Bulgarian Academy of
Sciences, Sofia Bulgaria. tdachev@bas.bg

The space weather and the connected with it ionizing radiation have been recognized
as a one of the main health concern to the International Space Station (ISS) crew.
Estimation the effects of radiation on humans in ISS requires at first order accurate
knowledge of the of the accumulated by them absorbed dose rates, which depend of
the global space radiation distribution and the local variations generated by the 3D
surrounding shielding distribution. The R3DE (Radiation Risks Radiometer-Dosimeter
(R3D) for the EXPOSE-E platform on the European Technological Exposure Facil-
ity (EUTEF) worked successfully outside of the European Columbus module between
February 2008 and September 2009. Very similar instrument named R3DR for the
EXPOSE-R platform worked outside Russian Zvezda module of ISS between March
2009 and August 2010. Both are Liulin type, Bulgarian build miniature spectrometers-
dosimeters. They accumulated about 5 million measurements of the flux and absorbed
dose rate with 10 seconds resolution behind less than 0.41 g cm-2 shielding, which is
very similar to the Russian and American space suits average shielding. That is why
all obtained data can be interpreted as possible doses during Extra Vehicular Activities
(EVA) of the cosmonauts and astronauts. The paper first analyses the obtained long-
term results in the different radiation environments of: Galactic Cosmic Rays (GCR),
inner radiation belt trapped protons in the region of the South Atlantic Anomaly (SAA)
and outer radiation belt (ORB) relativistic electrons. The large data base was used for
development of an empirical model for calculation of the absorbed dose rates in the
extra vehicular environment of ISS at 359 km altitude. The model approximate the
averaged in a grid empirical dose rate values to predict the values at required from the
user geographical point, station orbit or area in geographic coordinate system. Fur-
ther in the paper it is presented an intercomparison between predicted by the model
dose rate values and data collected by the R3DE/R instruments and NASA Tissue
Equivalent Proportional Counter (TEPC) during real cosmonauts and astronauts EVA
in the 2008-2010 time interval including large relativistic electrons doses during the
magnetosphere enhancement in April 2010. The model was also used to be predicted
the accumulated along the orbit of ISS galactic cosmic rays and inner radiation belt
dose for 1 orbit (1.5 hours) and 4 consequences orbits (6 hours), which is the usual
EVA continuation in dependence by the longitude of the ascending node of ISS. These
predictions of the model could be used by space agencies medical and other not spe-
cialized in the radiobiology support staff for first approach in the ISS EVA time and
space planning.
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KOCMWYECKHWE MPOBIEMBbI
MArHUTOBUNOSIOI NN

K.A.TPYXAHOB, /Hcmumym meduko-buonoaudeckux npobnem Poccutickol
akademuu Hayk, Mocksa. trukhkt@com2com.ru

Pa3BuTne nunotupyemon KOCMOHaBTUKM MPMBENO K NOCTaHOBKe npobnemsl 6uono-
TMYECKOro AeVCTBMS 3MNeKTPOMarHUTHbIX hakTOpoB KOCMUYECKOro MpPOCTPaHCTBa, a
Tawkke COOCTBEHHbIX 3MNeKTpoMarHUTHbIX noner (BMIT) kocMuyeckux annapartoB B
cneundryeckmx yCrnoBusx noneta n npebbiBaHns Yenoseka U APYrnx X1BbIX CUCTEM
Ha NOBEPXHOCTN KOCMUYECKMX Tern. Bo3HWkNo HoBoe HanpasneHne MmarHutobuonorum
— KOocMmnyeckas MmarHutobronorus.

OpHa n3 npobnem KOCMUYECKOW MarHMToOGMONorMm COCTOUT B TOM, YTO MarHUTHOE
norne B MeXMIaHETHOM NPOCTPaHCTBe, a Takke Ha JlyHe n Ha Mapce Ha Tpu-yeTbipe
nopsiaka Hwxe npuBbIYHOrO reomarHuTHoro (FMI). U3BecTHO, 4TO cuctemaTtuyeckoe
npebbiBaHne B 'MI1, CHUKEHHOM BCEro Ha NOPSIAOK, HEOBNAronpUATHO BNUSIET Ha LIEH-
TpanbHy HEPBHYIO CUCTEMY U ApYyrMe CUCTeMbl YyernoBeka. ViMeloTca aaHHble O He-
OGnaronpusTHbIX 3ddekTax NpebbiBaHNst B CUMbHO CHKEHHOM TMI XuBbIX cuctem,
0C06eHHO Ha cTaauy pa3BuTusi. ATO 06CTOATENLCTBO CneayeT yuuThiBaTb Npy paspa-
60oTKe ObropereHepaTMBHBIX cucTeM xnsHeobecneveHnsa (BCXKO) ana kocmoca. OgHo
13 BO3MOXHbIX PELUEHUA 3TOW NpoGMneMbl 3akn4vaeTcs B CO34aHUM B OOMTaeMbix
obbemax, a Tarke B BCXO unckycctBeHHoro TMIM. [Anga 310l Lenu npeanoyTUTeNbHO
MCMONb30BaTh ANEKTPOMarHUTHble cuctembl. OHM XapakTepusyrTCs CPaBHUTENBHO
HebOornbLLOW Maccol 1 3HepronoTpebneHeM, a Takke yaobCcTBoM perynmpoBku. MoT-
pebyeTcs npoBeneHve yrnybneHHbIX Meanko-61MonorM4ecknX U NHXEHEPHbIX Uccrne-
[0BaHWU Anst BbIOoOpa MX BO3MOXHbIX MapamMeTPoB U PEXUMOB paboTbl.

[Opyrasi npobnema BO3HWKAET BCNEACTBME TOTO, YTO HA COCTOSIHNE KOCMOHaBTOB Npu
noneTte no OKono3eMHoWn opbute HebrnaronpuATHO ckasblBaloTCA konebaHnsa ypoBHSA
'MIM Ha 6opTy kak u3-3a BO3MYLLEHMI B MarHuTocdepe, Tak U 13-3a HEMpepbIBHOTO
N3MEHEHUSA reOMarHUTHbIX KoopauHaT obbekTa. BennuuHa konebaHuin no nocnegHem
NPUYMHE HAMHOTO NPEBLILLAET camble CUSbHblE MarHUTHble Bypu. PaccMoTpeHbl BO3-
MOXHOCTM KOMMEHcaumMm obonx TUMOB KOrebaHum C MOMOLLbIO 3NEKTPOMArHUTHbBIX
CUCTEM.

Ewe ogHa npobnema 3akntoyaetcsa B 6Guonormndeckom gevictsun OMI1, cosgaBaembix
cucTeMaMm 1 annapaTtypoil camoro KocMu4eckoro oobekTa. CnegyeT oxuaartb LWNpo-
konornocHoro cnektpa OMI Ha 6opTy, CMeLLaHHOro Xxapaktepa nons, Hanu4us BTopuY-
HbIX MCTOYHUKOB QM1 1 HEKOTOPLIX APYrMX OCOBEHHOCTEN.

BmecTe ¢ Tem, U3-3a nepepacnpefeneHuns XXnaKkMx cpes B opraHu3Me B HeBECOMOCTM
U3MEHSETCA BEeNMYMHa 1 pacnpegerneHve normnoLweHHON B OpraHax 1 TKaHaX aHeprum
OMI1. MameHstoTCA B MoneTe u aHepreTuyeckne 3arpartbl, U TennoobmeH, B ocobeH-
HOCTU nNpw BHeKopabenbHoM AesaTensHocTn. Bee ato Tpebyet pa3paboTku HOBbIX NOA-
X040B K namepeHusim AMI Ha 6opTy 1 HaxXOXAEHWIO ANEeKTPOMarHUTHOWM Harpy3kv Ha
yeroBeka, B 0CO6eHHOCTU Ha hoHEe BO3AENCTBMA APYrMX HEONaronpusiTHbIX hakTopoB
KOCMMYeCKOro rnoseta v NpocTpaHCTBa.

HacToaTenbHo TpebyeTtcs pelueHune aTmux npobnem. Hapsgy ¢ aTum, kocmmnyeckas mar-
HWTOGMONOrNA NO3BONMT NPOABUHYTLCS B hyHAaMeHTanbHbIX Bonpocax ponu M1, a
TaKKe ero MHBepPCUn Ans XnsHn Ha 3emne 1 0 BOSMOXHOCTU NepeHoca Xn3Hu (naHc-
nepMus) Yepes rmnomMarHMTHOe KOCMUYECKoe NPOCTPaHCTBO.

PROBLEMS OF SPACE MAGNETOBIOLOGY

K.A. TRUKHANOV, Institute of biomedical problems of the Russian Academy of
Sciences, Moscow. trukhkt@com2com.ru

Development of cosmonautics brought forward the problems connected with biologi-
cal effects of electromagnetic factors of space and own electromagnetic fields (EMF)
of cosmic objects in specific conditions of flight and stay of human- beings and other
living systems on the surface of celestial objects. A new direction in magnetobiology
arises: Space magnetobiology.

One of the Space magnetobiology problems consists in the fact that magnetic fields in
interplanetary space and also on Moon and on Mars are three-four orders of magni-
tude less than the habitual geomagnetic field (GMF). Systematic stay in fields less than
the GMF even one order of magnitude adversely influences on the central nervous
system and other systems of humans. There are some data about adverse effects of
stay in strongly reduced GMF on some living systems, especially at development stag-
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es. This circumstance is necessary to take into account at design of bio-regenerative
life support systems (BRLS) for space.

The one of possible solutions of hypomagnetic problems is creation an artificial GMF-
like fields in manned volumes and in BRLS also. For this purpose it is preferable to use
electrical magnetic systems which will have a small weight and low consumed power.
The detailed biomedical and technical researches will be required for a selection of
their possible parameters and operational modes.

Another problem is that the level of GMF onboard during an orbital flight periodically
oscillates due to continuous changes of geomagnetic coordinates of the cosmic object.
These oscillations much more exceed strongest of magnetic storms and adversely af-
fect on the cosmonauts condition. Of course, some processes in the magnetosphere
affect on the cosmonauts condition, too. Possibilities of a compensation of both types
of oscillations by means of electrical magnetic systems onboard are also considered.

One more problem consists in biological effect of EMF generated by systems and
hardware of the cosmic object. One can expect broad-band EMF spectra, the mixed
character of fields, presence of secondary EMF sources and other features of onboard
EMF.

At the same time, due to redistribution of liquids in cosmonaut organisms in state of
weightlessness the value and distribution of EMF energy absorbed in their organs
should change in comparison with the situation on the earth. Power expenses and
heat exchange is different in the space flight, too. All this demands development of new
approaches to measurements of EMF onboard and to determinations of the person
electromagnetic loads, especially on the background of other adverse factors of flight
and space.

Cosmic magnetobiology will also allow advancing in fundamental questions concern-
ing the role of GMF and its inversions for the life on the Earth and about a possibility of
spreading of life (panspermy) through hypomagnetic space.
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BINNAHWNE FTEOMATHUTHbLIX BO3MYLLEHNNA
HA KOCMOHABTOB BO BPEMA ONMUTEIbHbIX
MOJIETOB

A.l. YEPHUKOBA!, T.K. BPEYC?, P.M. BAEBCKWW", "MHcmumym meduko-
6uonozudeckux npobrnem PAH, Mockea, Poccus. anna.imbp@mail.ru. 2MiHcmumym
Kocmuyeckux uccriedosaHuli PAH, Mockea, Poccusi. breus36@mail.ru

WccnenoBaHys NpoOBOAUMUCL AN OLEHKUM BAUSIHUS T€OMAarHWTHOM akTMBHOCTM Ha
OopraHv3M YerioBeka BO BPEMs MOMETOB Ha MUMOTUPYEMbIX KOCMUYECKMX Kopabrsix
«Cot03» 1 Ha opbuTanbHomn cTaHumMn «Mup», a Takke B Nepuod peagantaumm nocne
BO3BpaLLEeHVs Ha 3eMmio. Bbinm copMUpoBaHbI rpynnbl, HE NMoaBepraBLIMEec BO3-
[EeViCTBUIO reOMarHUTHbIX BO3MYLLIEHWIA, @ TakKe BO BPeMsi 1 Nocre BO3AeNCTBUS reo-
MarHUTHbIX BO3MYLLIEHWIA. Pe3yrnbTaThl YeThbIpex Cepuin aKCrnepuMeHTarbHbIX UCCreno-
BaHWM MO AaHHbIM aHanu3a BapuabenbHOCTM CepaeyHoro putMa nokasanu Hanuyve
CrneumduIYecKoro OTBeTa CUCTEMbI aBTOHOMHOWN PEryMALMM Ha reOMarHUTHbIE BO3MY-
LLiEHMs1 BO BPEMS KOCMUYECKOTO rnosieTa. ATOT OTBET B 3HAYNTENBHOMN CTENEHM 3aBUCUT
OT TeKyLLero (yHKLMOHasbHOTO COCTOSIHUS CEPAEYHO-COCYANCTON CUCTEMBI, KOTOPOE,
B CBOM o4epedb, TECHO CBSI3aHO CO CPOKOM KOCMMWYECKOro rorieta v agantauuen K
€ro yCrioBusim.

MAGNETIC STORMS INFLUENCE ON THE
COSMONAUTS IN LONG DURATION FLIGHTS

A.G. CHERNIKOVA', T.K. BREUS?, R.M. BAEVSKY", ’Institute for biomedical
problems RAS, Moscow, Russia. anna.imbp@mail.ru. 2Space Research Institute,
Moscow, Russia. breus36@mail.ru

Investigations of the effect of geomagnetic activity influence on the heart rhythm regu-
lation of cosmonauts during the expeditions onboard the Soyuz spacecraft, and the
MIR orbital space station was carried out for various durations of flight in weightless-
ness and, under control of groups of cosmonauts who were inspected under flight con-
ditions outside the geomagnetic disturbances and in ground preflight conditions, dur-
ing disturbances and without them. The four series of analytical researches in which
the data about changes of characteristics of heart rate variability are demonstrated for
the first time the presence of specific effect of geomagnetic disturbances on the sys-
tem of vegetative regulation of blood circulation of cosmonauts during the flight. The
response of cosmonauts’ heart rhythm on the magnetic storm is depending on the ini-
tial functional background and, in particular, on the state of mechanisms of autonomic
regulation (the duration of flight and adaptation to flight conditions).
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NMOCTEPHAA CECCUA C 5 NKOHA MO 8 NIOHA
2012

CBA3b 3AKOHOMEPHOCTEN
ANOOEPEHUMATIBHOIO BPALLEHWA TTTYBUHHbBLIX
PUN3NYECKKNX OBONOYEK COJIHUA, 3EMJTN,
OPYTUX MNAHET M SAKOHOMEPHQCTEW
BEVONOMMYECKOM, ATMOCSOEPHOW,
FI/ILI,POXI/IMI/I‘-IECKOI/I 3OHAINBHOCTM MINAHET

A.J1. XAPUTOHOB, .M. XAPUTOHOBA, /lHcmumym 3eMHO20 MagHemu3ma,
uoHocghepsbl u pacrnpocmpaHeHus paduosorH um. H.B.lMywkoea Pocculickol
akademuu Hayk,(MSMUWPAH), Tpouuk,Mock. O6n. Poccusi. ahariton@izmiran.ru,
galina@izmiran.ru

B cTaTbe 0CHOBHOE BHUMaHWe yAeneHo NpUMeHeHNI0 HOBOTO METOAA MPOCTPaHCTBEH-
HO-BPEMEHHON MarHUTHOW rpagueHTOMETPUMN NS BblAENEeHUs arnemMeHToB anddepeH-
LmanbHoro BpatleHns duandecknx obonovek 3emnu, ConHua no AaHHbIM MarHUTHOTO
nonsi, u3MepeHHoro Ha kocmuyeckmx annaparax «MAGSAT», « CHAMP» «Appolo»,
«ACE» n gp. lNokasaHo, 4TO 3aKOHOMEPHOCTb AnddepeHLmnansHoOro BpaLleHns du-
3myeckmx obomnovek npucyla Gonblien 4acT NPUPOAHbLIX KOCMUYECKUX OOBLEKTOB
(ConHuy, nnaHeTam, X eCTeCTBEHHbIM CNYTHWKaM), FeHEPUPYIOLMX MarHMTHoe rnosne
B CBOMX Hepgpax. [TokasaHo, Kak CTPYKTypa MarHUTHOrO Mosisi, BO3HUKAIOLLEro OT rIy-
BUHHBIX PU3NYECKNX HEOAHOPOAHOCTEN BeLLeCTBa BNMSET Ha BO3HWKHOBEHNE Bromno-
rMYeCKon, aTMOCHEPHON U TMAPOXMMUYECKON 30HANBbHOCTN OKEaHUYECKNX PErMOHOB
3emnu 1 gpyrux nnaHeT CONHEYHOW CMCTEMBI.

Pa6ota BbinonHeHa npu nogaepxke POPU no rpaHTy Ne 10-05-00343-a.

COMMUNICATION OF REGULARITIES OF
DIFFERENTIAL ROTATION OF DEEP PHYSICAL
COVERS OF THE SUN, EARTH, OTHER PLANETS
OF WITH REGULARITIES OF BIOLOGICAL,
ATMOSPHERIC, HYDROCHEMICAL ASH VALUE OF
PLANETS

A.L. KHARITONOV, G.P. KHARITONOVA, Pushkov Institute of Terrestrial
Magnetism, lonosphere and Radio Wave Propagation of Russian Academy of
Sciences, 142190, Troitsk, Moscow Region,Russia. ahariton@izmiran.ru,
galina@izmiran.ru

In the report the main attention is given to application of a new method of an existen-
tial magnetic gradiometry for allocation of elements of differential rotation of physical
covers of the Earth, the Sun according to the magnetic field measured on spacecrafts
“‘MAGSAT”, “CHAMP» «Apollo», «ACE», etc. It is shown that regularity of differential
rotation of physical covers is inherent in the most part of natural space objects (To the
Sun, planets, their natural satellites), generating a magnetic field in the subsoil. It is
shown, how the structure of the magnetic field arising from deep physical no uniformity
of substance influences emergence of biological, atmospheric and hydrochemical ash
value of oceanic regions of Earth and other planets of Solar system.

The activity is executed at support of Russian Foundation of the Basic Research grant
Ne 10-05-00343-a.
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BNNAHNE OCOBEHHOCTEN KOCMUYECKOW
norogabl HA ®U3NKO-TEKTOHUYECKNE U
BENOJTIOIMMYECKUE MNMPOLECCHI HA 3EMIIE

A.J1. XAPUTOHOB, .M. XAPUTOHOBA, /lHcmumym 3eMHO20 MagHemu3ma,
UOHochepb! U pacrnpocmpaHeHusi paduososiH um. H.B.[Nywkoea Poccutickol
akademuu Hayk, e. Tpouuk Mock. obn. ahariton@izmiran.ru, galina@izmiran.ru

PaccmatpuBaeTtcs npobnema uccrnefoBaHusi YCTOMYMBOW MNa3MeHHOW HeOoOHOPOA-
HOCTU MeXnnaHeTHOro marHutHoro nonst (MMIT) aHomManbHOWM NNOTHOCTU, CKOPOCTH,
TemnepaTypbl Nna3mbl CONHEYHOMO BETPA, OTNIMYAIOLLENCS NO 3HaKY U KOHUrypaumm
MarHUTHOrO MOrs, MOMYYEHHbIX MO AaHHbIM KocMudeckoro annaparta (KA) «ACEy.
[na noatBepXaeHMsi aHoManbHbIX (PU3NYECKMX MapamMeTpoB paccMaTpvBaemMon
MEXMNIMaHETHOW MarHWTO-NNa3mMeHHON HEeOOHOPOAHOCTM ObiMM MpoaHanuavMpoBaHbI
He3aBuCKMble reodusnyeckme aaHHble ApYrMX KOCMUYECKMX annapaToB Ansi BpEMEH-
Horo nepuoga paboTbl Ha opbute kocMuyeckoro annapata «ACE». Takas yctonuu-
Basi MarHuTo-nnasMeHHasi HeogHOPOAHOCTb MPU CTONKHOBEHMM C MarHutoccepom
3emnu cnocobHa Bbi3BaTb MarHWTHOE BO3MYLLEHME, KOppenvpyLee ¢ nepuoaamm
BO3HWKHOBEHWSI CUMbHbIX 3eMneTpsiceHnini. PaccmaTtpmuBaeTcs cxeMa BO3MOXHOro Me-
XaHn3Ma nepefavv aHeprumn rennocepHOro anekTpoakeTa Yyepes Lenb PrU3nyecknx
NpoLLECCOB, NPUBOASALLMX, HAKOHEL, K (PU3MNKO-TEKTOHUYECKUM U BUONOrMYECKUM U3~
MeHeHnaM. ABTOpaMmn Takke NpoaHanvM3npoBaH pSa OOMNTOBPEMEHHbIX eXeAHEBHbIX
N3MEPEHU NapamMeTpOB KPOBSIHOTO AaBMEHWs!, Nynbca, U3MEPEHHbIX Ha 0aHOM J06-
poBoObLE, B TeYeHME Heckomnbkmx Mecsues 2006-2007 ropos.

Pa6ota BbinonHeHa npu nogaepxke POPU no rpaHTy Ne 10-05-00343-a.

INFLUENCE OF FEATURES OF SPACE WEATHER
ON PHYSICAL&TECTONIC AND BIOLOGICAL
PROCESSES ON THE EARTH

A.L. KHARITONOV, G.P. KHARITONOVA, Pushkov Institute of Terrestrial
Magnetism, lonosphere and Radio Wave Propagation of Russian Academy of
Sciences, 142190, Troitsk, Moscow Region, Russia. ahariton@izmiran.ru,
galina@izmiran.ru

Problem of research steady plasma heterogeneity of the interplanetary magnetic field
of anomaly density, speed, temperature of plasma of solar wind and the sign of mag-
netic field and magnetic field configuration from the “ACE» spacecraft data are con-
sidered. For acknowledgment of anomaly physical parameters considered interplan-
etary magnetic-plasma heterogeneity are analyzed on the base of the independent
geophysical data of other spacecrafts for the investigated time period of work of the
«ACE» spacecraft in the flight orbit. Such steady magnetic-plasma heterogeneity dur-
ing impact on the magnetosphere of the Earth is capable to cause the magnetic indig-
nations correlating with the periods of occurrence of strong earthquakes. The scheme
of the possible mechanism of the transmission of the energy of the heliosphere electro
jet through the chain of the physical processes leading finally to physical- tectonical
and biological ones is considered. Authors analyzed the long time series of daily meas-
urements of parameters of blood pressure and pulse measured in one volunteer for
some month of 2006-2007 years.

The activity is executed at support of Russian Foundation of the Basic Research grant
Ne 10-05-00343-a.
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BINNAHNE MATHUTHOIO NOJA KPAVHE HA3KOW
YACTOTblI HA PUTMUYECKYIO AKTUBHOCTb
MAOKUX MbILLL,

B.C. MAPTbIHIOK, O.B. LMMBANIOK, 10.B. LEACIEP, O.B. LUENIOK, Kuesckuii
HayuoHarnbHbIl yHUsepcumem umeHu Tapaca LllesyeHko, Kues, YkpauHa.
mavis@cience-center.net

B HacTosqLwee BpemsA MMEKLLMIACA MaccuB QKCNnepuMeHTaribHblX AaHHbIX CBUOETENb-
CTBYET O I'Ipl/lHLl.VII'II/IaJ'IbHOI?I BO3MO>XXHOCTU CUHXPOHWU3aUnn 6I/IOpVITMOB (*)I/I3I/I'~IeCKVIMI/I
(baKTOpaMVI, KOHTpOnnpyemMbiMn KOCMMYECKOM MOorogomn. PeSyﬂbTaTbI AKCNnepumeH-
TanbHbIX HabnaeHWN ynberpaanaHHbIX, CYyTOYHbIX U I/IH(*)pa,EI,I/IaHHbIX pnuTMOB NO3BO-
NAKT caenaTtb BblBO 06 UMNPUHTUHIE NepnoaoB BHELLHEN cpenbl B CTPYKTYpY ovo-
JTOTMYECKUX PUTMOB KUBbIX CUCTEM. OpHako aToT BOMNpPOC Aariek OT OKOHYaTEJIbHOIo
peweHna n Tpe6yeT n3y4yeHna Ha BCeX YPOBHAX opraHn3aunmn 6VIOpI/1TMOB. Hawnbonee
y,EI,O6HbIMI/I ONS TakMX UCCreqoBaHUN ABMAKOTCS aBTokonebaTernbHble npoueccbl B
anana3oHe MUKpOpPUTMOB. MHTepeCHbIMM C TeOpeTM‘-IeCKOVI n I'IpVIKﬂaLI,HOIZ TOYeK 3pe-
HUA ABNAKOTCA rMmagkme Mbllllbl, KOTOPble (*)yHKU.I/IOHVIpyPOT B peXxnme aBToreHepaumm
COKpaLIJ,eHMﬁ, obecneynBas nepucrtanbrnvyeckmne ABMXeHUA B MNOJbIX opraHax. Mmagp-
KMe MblllLlbl ABNAKTCA BaXXHbIM 3BEHOM B perynaumm reMoanHamMuk B KanmnndapHoOM
pycne, nepnctanbTUKM Xenyao4HO-KULWEYHOro TpakTa 1 pO,EI,OBOVI AeATeNnbHOCTN.

MeTogom TeH30MeTpUM B M3OMETPUYECKOM pexrmMe Bbina nccnegoBaHa CnoHTaHHasa
N MHOYUMPOBaHHAsA aueTUNXONIMHOM W rMnepkanueBbiM pacTBOPOM COKpaTUTENbHas
AKTUBHOCTb KOMbLIEBbIX MMaAKOMbILLEYHbIX MOMIOCOK Caecum KpbICbl B YCIIOBUSAX BO3-
OeNCTBMSA MMNYNbCHOro MarHmuTHoro nons (MI) yactoTon 8 'y n uHAaykumen 25 mkTn.

M3y4yeHre CnoHTaHHOW akTUBHOCTM MMaAKOMbILLEYHbIX NMOMOCOK MoKa3ano, Y4To Aeuc-
TBMe MI BbI3bIBaNo AOCTOBEPHOE YBEMUYEHME YacTOTbl COKpPALLEHWUN N TeHASHLMIO
K YBEMUYEHUIO aMNnNTYAbl CMOHTaHHbIX cokpalleHun. OQHOBPEMEHHO C 3TUM Aeuc-
TBMe MI ynopsagoumsano pUTMUYECKYt0 akTMBHOCTb. OOHOWM U3 MPUYMH TakMx n3me-
HEHUI MOXeET BbITb CUHXPOHU3MpYoLLee AercTere MIT Ha neicMekepHy akTUBHOCTb
KneTok Kaxans, urpatroLmx Kio4eByto porib B COHTAHHOW PUTMUYECKON aKTUBHOCTU
rmagKkvMx MbILLL, NOMbIX OPraHoB..

Bbino ycraHoBneHo, 4To BO Bcex cnyyasx gencrane Ml BbidbiBano yrHeteHve K*-uH-
AyLUMpOoBaHHbIX CoKkpalleHuin. Ml Bbi3biBano Takke JOCTOBEPHOE yBENUYeHne Bpeme-
HY cokpalleHnsi. [TOMUMO M3MEHEHUsT aMNAUTYOHbBIX XapaKTepUCTUK rMagKoMblLLeY-
HOro COKpaLLEeHUsi UMeno MecTo 3aMefrieHne paccrnabneHns npenapaTos.

CokpalleHunsl, MHOYLMPOBaHHbIE aLEeTUNXONMHOM, OKa3anucb MeHee YyBCTBUTENbHbI-
My K gercteuo MI. CTaTUCTUYECKUIn aHanu3 BCero MaccuBa AaHHbIX NO3BOSWIN Bbl-
ABUTb [OCTOBEPHOE YMEHbLUEHNE MaKCMMarbHOW CUIbl COKpaLLeHUsi B CPeaHEM Ha
11%. OcTanbHble MexaHOKMHEeTUYeCKMe nokasaTenu aueTUnXomnvH-MHOYLMPOBaHHbIX
COKpaLLEeHW 0CTaBanvcb Ha YPOBHE KOHTPOMbHbBIX 3HAYEHWIA.

Takum obpasom, pesynbTaTbl HALLIMX SKCMEPUMEHTOB MOKasblBatoT, YTO cnabbie MI1
CNocobHbI BNWATL HA COKPaTUTENbHY aKTUBHOCTb MMaAKMX MbILLL, BEPOSITHO, 3a CHET
n3meHeHnss 3PHEKTUBHOCTA SMEKTPOMEXAHNYECKOrO COMPSKEHUS BO3OY>KAEHWSA-CO-
kpaLeHus. OgHaKko Hemnb3s UCKMUYUTL NpsiMoro BnusiHus MIT Ha paboTty akTomuo-
3MHOBOIO KOMIMMeKca, 0BHapyXeHHOro paHee ApyrvMMun uccnegosartenamu. Msyvexuve
AT®-a3Hol aKTMBHOCTM aKTOMMO3MHA MNoKasaro, YTo Npy MarHUTHon obpaboTke pac-
TBOPOB 3TOro 6enka 4OCTOBEPHO CHUXaETCS ero akTMBHOCTb B cpeaHeM Ha 20%. Mpn
aTom B cpefe 6e3 noHos Ca?* acpcpektbl MIT coxpaHsatoTcs, YTO CBUOETENBLCTBYET O
Ca?'-He3aBMCMMOM MexaHu3Me BMUSHWUA [aHHoro dpaktopa. lonyyeHHble AaHHble
TakkKe yKasblBalT Ha TO, YTO rMagKoMbILLEeYHble TKaHW CriegyeT paccMaTpuBaTh Kak
OAHY M3 MULLEHEeW AeiCTBUS 3MEeKTPOMarHWTHbIX nomnen. BcecTopoHHee usyuveHune
MexaHW3MOB OTBEeTa MaAKOMbILLEYHbIX KMETOK Ha SNeKTPOMarHUTHble BO3OEeNCTBUSA
NO3BONUT rNy6xe MOHATb NPUYMHBLI Pa3HOOBPAa3HbIX peakumin cepaedYHoCOoCYaANCTON
CUCTEMbl Ha U3MEHEHNEe 3eMHOW 1 KOCMUYECKOW norogkbl.
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EFFECT OF EXTERNAL LOW-FREQUENCY
MAGNETIC FIELD ON RHYTHMIC ACTIVITY OF
SMOOTH MUSCLES

V.S. MARTYNIUK, O.V. TSYMBALYUK, YU.V. TSEYSLER, O.V. SHELYUK, Taras
Shevchenko National University of Kyiv, Kyiv, Ukraine. mavis@cience-center.net

Currently, the existing array of experimental data indicates the possibility in principle
of synchronization of biorhythms by physical factors controlled by space weather. Re-
sults of experimental observations of ultradian, diurnal and infradian rhythms allow us
to suppose an imprinting of environment periods in the structure of biological rhythms
of living systems. However, this problem is far from a final resolution and requires
study on all levels of organization of biological rhythms. The most convenient for such
studies are oscillatory processes in the range of micro rhythms. The interesting for
theoretical and applied view are the smooth muscles, which operate in autogeneration
mode of contractions, providing peristaltic movements in the hollow organs. Smooth
muscles are critical in the regulation of hemodynamics in the capillary net, motility of
the gastrointestinal tract and childbirth.

Tensiometry method in the isometric mode was used for investigation of the spontane-
ous and induced by acetylcholine and hyperpotassium solution contraction of smooth
muscle activity of rat caecum strips under the action of pulsed magnetic field (MF) 8
Hz frequency with induction 25 pT.

The study of spontaneous activity of smooth muscle strips showed that the effect of
magnetic field caused a statistically significant increase of the frequency of contrac-
tions and tends to increase the amplitude of spontaneous contractions. Along with
these effects the MF organize the rhythmic activity. One of the reasons for such chang-
es may be synchronizing effect of MF on the pacemaker activity of cells Cajal, which
play a key role in spontaneous rhythmic activity of smooth muscles of hollow organs.

It was found that in all cases the effect of MF caused inhibition of K*-induced contrac-
tions. MF also caused statistically significant increase in the time of contraction. In ad-
dition to changing amplitude characteristics of smooth muscle the slowdown of smooth
muscle relaxation was observed.

Contraction induced by acetylcholine was less sensitive to the magnetic field. Sta-
tistical analysis of array data revealed significant decrease in the maximum force of
contraction by an average of 11%. The remaining mechanokinetic parameters of ace-
tylcholine-induced contraction remained at control values.

Thus, the results of our experiments show that the weak magnetic field can affect the
contractile activity of smooth muscle, probably due to changes in the efficiency of the
electromechanical coupling of excitation-contraction. However, we can’t exclude the
direct influence of MF on the work of the actomyosin complex, found previously by
other researchers. The study of the ATPase activity of actomyosin showed that mag-
netic treatment of solution of this protein reduced its activity by an average of 20%.
In the medium without Ca?* ions the effects of MF are preserved. This fact testifies to
the Ca?*-independent mechanism of influence of this factor. The findings also indicate
that the smooth muscle tissue should be regarded as one of the targets of the action of
electromagnetic fields. A comprehensive study of the mechanisms of smooth muscle
cells response to electromagnetic influences will allow us to deeper understand the
causes of various reactions of the cardiovascular system to changes in terrestrial and
space weather.
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BAPNABEJIbHOCTb OMNTUYECKMX CBOUCTB
METUJIIEHOBOIO CUHEIO B PACTBOPAX
HEOPTAHNYECKOIO MNONNPOCPATA HATPUA
KAK OOHA N3 NMPNYNH METAXPOMA3UN,
N EE BOBMOXHAA CBA3b C KOCMUYECKOW
Nnorogou

B.C. MAPTbIHIOK', E.H. FPOMO30BA?, J1.I. FOPE3, 10.B. LLEUCNEP!,

WU.B. NYKbAHEHKO", 'Kuesckuli HauuoHasbHbIl yHusepcumem umeHu Tapaca
LllesyeHko, Kues, YkpauHa, 2MiIHCmumym mMukpobuonoauu u gupycoroauu Um.
[.K.3abormomHozo HAH YkpauHsbi, Kues, YkpauHa, *MiIHcmumym monekynsipHol
6uonoeuu u 2ceHemuku HAH YkpauHbl, Kuee YkpauHa. mavis@science-center.net

MeTaxpomasusi - LUMPOKO M3BECTHOE SIBNEHME LIBETOBOMW W TOHarnbHOW Bapuabenb-
HOCTW OKpacKu KIETOK U OMONOrnyecknx TKaHen Npu MCnosib30BaHUM OnpeaeneHHbIX
Kpacutenen. OTO CBOMCTBO Kpacutenemn gaBHO UCNOMb3yeTcs B BUONMOrnyeckux n me-
ONUMHCKUX UCCIe0BaHNSIX 115 U3ydYeHUs CTPYKTYPbl U DYHKLMOHANbHOWM aKTUBHOCTM
KNEeTOK 1 TKaHeW, a Takke NS BbiIBNEHUSA NaTorormyeckmx npoueccos. 3aragovHbiMu
SIBMSIOTCA NEPUOAMNYECKME M KBa3UMNEPUOANYECKME BapmaLMn METaxpoMasum Bo Bpe-
MeHW. Ha Takve BpeMeHHble BapmnaLmm OKpalLuMBaHWS KINEeTOK U UX CBSA3b C COMHEYHOM
aKTUBHOCTbLHO BnepBble 06paTunmn BHUMaHue elle B NepBO NOMOBMHE XX-r0 CTONETUsI
Benbxoep C.T. n Ymkesckuin A.J1.. MNpuynHbl NoAoOHbIX Bapuauuii pasHble aBToOpbI
CBAA3bIBANM C MPUPOAHBLIMU (PaKTOPaMM, KOTOPbIE KOHTPOIMPYHOTCS KOCMUYECKOW MO-
rogon. B nocnegHune gecatunetus Takas Touka 3peHusi HAXOAUT KCnepuMeHTanbHoe
NOATBEPXKAEHUE, B YAaCTHOCTU, OOHapYy)XeHa KOppensauusa MHOEKCOB MeTaxpomasumn ¢
NMOTOKOM KOCMUYECKnX nydenn. O6cyxaaeTcst YyBCTBUTENBLHOCTb 3TOW CUCTEMbI K SreK-
TpOMarHUTHbIM Bo3aencTeuaM. OOHAKO ykas3aHHbI heHOMEH BCe elle farnek ot no-
HUMaHWS ero Npupoabl.

OpLHUM 13 ApKUX NPYMEPOB METAXpPOMa3nm ABMSETCS MU3MEHEHME LiBETa METUIIEHOBOIO
CcuHero npwu okpacke nonudgocdaTtoB. HeopraHmyeckue nonmdgocdaTbl NpeacTaBnsaoT
cobovi NnHenHbIe nonuMepbl OpTOOCHOPHOW KUCHOThI. B XMBbIX KreTkax pasmepsbl
nonudocdaTHbIX Lener BapbUpyoT B LUMPOKKUX npedenax — ot 3 o 1000 3BeHbes.
MonudocdaThl BbISBNEHbI B KNETKaX NPaKTUYECKN BCEX BUOOB XMBbIX OPraHW3MoB,
OHW MPUHMMAIOT y4acTue B perynsumm pasHoobpasHbix MeTabonmyeckmx NpoLeccos,
a X CTPYKTYpHble 0COBEHHOCTU (ANMHA NONMMEPHON Lienu, CTeneHb pa3BeTBIEHHOC-
TN, KOH(POPMALIMOHHOE COCTOSIHUE U T.3.) B ONPEAENeHHON CTENEHN OTpaKaeT PyHK-
LMOHanbHOe COCTOAHNE KIETOK.

Llenbto aaHHoM paboTbl ObINO M3yYyeHne ONTUYECKUX CBOMCTB TMO3MHOBOTO KpacuTens
meTuneHosoro cuHero (MC) B pactBopax nonudocdara Hatpus (MP) ¢ pasHom anvHom
nonumMepHon uenn (12-18 n ~200 docdhopHbIX OCTaTKOB) M pasHOM KOHLIEHTpauuu B
YCNOBUSIX BO3OENCTBUSI CNaboro MarHUTHOro nNons ¢ Yactotow 8 My v nHaykumen 25 MkT.

Hamu obHapyxeHo, 4To cnekTpbl nornolweHns MC npu ero B3avmopgencteum ¢ Mo
CUIIbHO 3aBUCHAT OT KOHLEHTpaLMmn nonmmepa 1 B MeHbLUEN CTEMNEHN OT AMNWHbI MOMu-
docatHom uenu. Mpun HN3KMX KOHUEeHTpauusix MNP gOMUHMPYIOT TeTpa- U TPUMEpPHbIE
dopmbl cBsidaHHOro MC, KoTopble onpeaenstoT po3oByto U PMOMETOBYHO OKpacKy pac-
TBOPOB. [Mpun BbICOKMX KOHLEHTpaumsax M AOMUHMPYIOT MOHO- U AUMEpPHbIEe hOPMBI,
KOTOpble OTBEYaloT 3a CUHIOK OKpacky. [MonyyeHHble aKcnepvMeHTanbHble AaHHble
NoaTBEPXAATCA KBAHTOBOMEXaHNYECKMMM pacyeTamMmmn npyv MOAENMPOBaHUN CBS3bl-
BaHust MC ¢ nupodocdatom HaTpusi.

Bosgencrere nmnynbCHbIM MarHUTHbIM nonem YactoTton 8 'y nHaykumnen 25 mxT B Te-
yeHne 30 MUHYT He BbI3bIBANo JOCTOBEPHBLIX M3MEHEHUIA B CMEKTparibHbIX CBOMCTBAX
komnnekca MC c MN®. 310 ykasbiBaeT Ha TO, YTO 3NEKTPOMArHUTHOE BO3OENCTBME
HenocpeaCTBEHHO He BNMsieT Ha obpasoBaHue komnnekco MC ¢ Md, a npnymnHbI Kop-
penauumn MetaxpomMasuy ¢ MHOEeKCaMm KOCMUYECKOW Norodbl CBA3aHbl C UBMEHEHNEM
GanaHca akTMBHOCTU (hepMEeHTOB, OTBEYAKOLLMX 3a CMHTE3 K pacnapg MNP B kneTkax.
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VARIABILITY OF THE OPTICAL PROPERTIES OF
METHYLENE BLUE IN SOLUTIONS OF INORGANIC
SODIUM POLYPHOSPHATE AS THE CAUSE OF
METACHROMASIA AND ITS CORRELATION WITH
SPACE WEATHER

V.S. MARTYNYUK!', E.N. GROMOZOVA? L.G. GORB?, YU.V. TSEYSLYER', L.V.
LUKYANENKO', 'Kievsky National Taras Shevchenko University, Kyiv, Ukraine,
2Institute of Microbiology and Virology. Zabolotny NASU, Kyiv, Ukraine, ®Institute of
Molecular Biology and Genetics of NASU, Kyiv, Ukraine. mavis@science-center.net

Metachromasia is well-known phenomenon of color and tone color variation of cells
and biological tissues after treatment by certain dyes. This property of dyes used in
biological and medical research to study the structure and functional activity of cells
and tissues and also to identify pathological processes. Intriguing phenomena are the
periodic and quasiperiodic variations metachromasia in the time. Such time variations
of the staining of cells and their relationship with solar activity were noticed in the first
half of the twentieth century by Velhover S.T. and Chizhevsky A.L. The reasons for
these variations different researchers associated with natural factors, which are con-
trolled by space weather. In recent decades this view is confirmed experimentally, in
particularly, a correlation of metachromasia indices with the flow of cosmic rays was
revealed. We discuss the sensitivity of this phenomenon to electromagnetic influences.
However, this phenomenon is still far from understanding its nature.

One notable example of the metachromasia is staining of polyphosphates by methyl-
ene blue. Inorganic polyphosphates are linear polymers of phosphoric acid. In living
cells the size of polyphosphate chains vary widely - from 3 to 1,000 units. Polyphos-
phates detected in the cells of almost all species of living organisms, they are involved
in the regulation of various metabolic processes and their structural features (length of
the polymer chain, the degree of branching, conformation state, etc.) to some extent
reflects the functional state of cells.

The aim of this work was to study the optical properties of tiozin dye methylene blue
(MB) in solutions of sodium polyphosphate (PP) with different lengths of the polymer
chain (12-18 and ~ 200 phosphate residues) and different concentrations under the
impact of a weak magnetic field frequency of 8 Hz / 25 uT.

We found that the absorption spectra of MB associated with PP strongly dependent on
the concentration of the polymer and to a lesser extent on the length of the polyphos-
phate chain. The tri- and tetramers of MB, that pink and violet colored, dominate at
low concentration of PP. The mono- and dimmers, that blue colored, dominate at high
concentration of PP. The experimental data are confirmed by quantum-mechanical
calculations for modeling the binding MB with sodium pyrophosphate.

The impact of impulse magnetic field with frequency of 8 Hz, 25 uT induction, for 30
minutes did not cause significant changes in the spectral properties of MB associated
with PP. This indicates that the electromagnetic effect does not directly affect the for-
mation of association of MB with PP and reasons for the correlation metachromasia
with indices of space weather associated with changes in the balance of activity of
enzymes responsible for synthesis and breakdown of the PP in the cells.
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KOMIMNEKCHOE NEO®UN3SNYHECKOE
NCCNEOQOBAHUVE HEKOTOPbLIX CTPOIO .
NOKAJTM3OBAHHBIX MATHUTHbBIX AHOMAJTA
B rPY3NA

A. NTOMUHAQA3E", K. KAPTBENULUBUIINZ, M. TIOMOYPW?, 'HayuoHanbHast
Akademus Hayk 'py3uu, 2HUW eeogpusuku um. M. Hodua Téunucckoeo 2oc.
yHusepcumema um. Me.[xasaxuweunu, STéunucckull 2oc. yHusepcumem
um. Me.[Jxasaxuweunu. marina.lomouri@tsu.ge

«WckyccTBeHHasi» MarHMTOTEpanus LUMPOKO UCMONb3yeTcs BO BCEM MUPE, Toraa Kak
€[VHCTBEHHbIM M3BECTHbIM NPUPOAHBIM MarHUTOTEPANeBTUYECKUM KYPOPTOM, PEKO-
MEHZyeMOM Mpu nevyeHun 3aboneBaHuii ONOPHO-ABUraTeENbLHOro annaparta, peBma-
TM3Ma 1 Np. SBASETCH YHMKaNbHbIA YEPHOMOPCKUIA KYpPOPT YPeKu, pacrnonoXeHHbI B
3anagHon vyacTu lNypuiickoro pernoHa. OgHaKo MHTEHCKMBHbIE NTOKarNbHbIE MarHUTHbIE
aHoManun BbISIBNEHbI MO BCen Tepputopumn [py3un. B gaHHOM cnydae uccnegytor-
ca reon3nYecKMe XapakTepUCTUKA TEPPUTOPUM JIOKANbHbIX MarHUTHbIX aHoMarnun
HuskoropHon [ypum (c. AuaHa), YTO ABNSETCA NepBbIM 3TANOM UCCIEefoBaHUS BO3-
MOXXHOCTM CO3aHUs 31eCb NPUPOLHOro MarHuToTepaneBTuyeckoro kypopta. OcobeH-
HO BaXXHbIMMW SIBIISIIOTCS TAKKe KOMIMEKCHbIE UCCMNEeL0BaHUSA NOKanbHbIX aHOManum
l'ypWICKOM pernoHanbHOM aHOManun C Lenbio  COCTaBIEHUs AeTalnbHbIX MarHUTHbIX
KapT. HopmanbHoe 3HayeHue, xapakTepuaylllee MarHuTHoe none B [py3nn nmeet
BenuumHy T=48800 ramma. MakcvmanbHas BENMYMHa MOIHOr0 BEKTOpa MarHUTHO-
ro nona T B c.AuaHa meHsietcst Ha 9000 ramma (Toraa Kak MHTEHCUMBHOCTb MarHuT-
HblX Oypb Ha AaHHOWM WmpoTe He npeBbiwaer 600-800 ramm). CnegyeT ocobeHHO
OTMETUTbL CeBepo-3anagHent CKNoH TeppuTtopuu, rae T meHsietca ¢ 45800 go 54800
raMMm. 3HaunTenbHble n3aMeHeHnst T Bbinu 3aperncTpmpoBaHbl B baccenHe pekun Aua-
ypa (47900-55600) n B gpyrnx mectax. [pagneHTbl T OTHOCUMTENbHO HOPMarnbHOro
nons ans c. AuaHa MOXHO XxapaktepusoBatb BenuynHon 1000 ramma/m (m-war 10m).
BbisiBneHHasa B ¢. AuaHa Ha Hebonblion Tepputopun (okono 300kB.M.) nokanbHas
MarHuTHas aHomarnwsi, No3BossieT HAMETUTb CETb «TEPPEHKYPOBY», NEpeMeLLasch Nno
KOTOPbIM Ha OMpeaereHHON CKOPOCTU, MOXHO CO3[aTb ONpeAeneHHbIe BENUYMHbI T.
TakvM obpa3om faHHas TeppuUTOpUS NpeacTaBnseTcs NpupoaHon «nabopatopueny,
NPUrogHOW A1 MHOTOCTOPOHHETO N3YYeHUs1 BO3AENCTBUSI MAarHUTHOTO MO Ha Yero-
BeKa, a B JanbHENLLEM - CO3[aHMs MPUPOSHOIO MarHUTOTEPaNeBTUYECKOrO KypopTa.

COMPLEX INVESTIGATION OF SOME STRONG
LOCAL MAGNETIC ANOMALIES IN GEORGIA

J. LOMINADZE", K. KARTVELISHVILI?, M. LOMOURE, "Georgian National
Academy of Sciences, 2M.Nodia Inst. of Geophysics of Iv.Javakhishvili State
University, 3lv.Javakhishvili State University. marina.lomouri@tsu.ge

It should be mentioned, that the “man-made” magneto therapy has a wide application
in the world, however the Ureki (Georgia) — Black sea-side health resort, is the only
place of natural magneto therapy. In some case it will be a possibility of foundation of
a new health resort of natural magneto therapy on the territory of the local magnetic
anomaly within the Guria (Georgia) lowland. The local magnetic anomaly detected in
the village of Atsana which, like the known Ureki seaside health resort, represents a
natural “laboratory” with the curative magneto therapeutically environment. The normal
value characterizing the magnetic field in Georgia is To= 48800nT. The full T compo-
nent of the magnetic field in Atsana is liable to significant variations within a small area,
maximum to 900 gamma (Whereas the intensity of magnetic storm in our latitude is
within 600-800 gamma). Special mention should be made of Atsana north-western
slope, where the full T component of magnetic field varies from 45800 to 54800 gam-
ma. Also, significant magnetic field gradients were registered in the river Atsana basin
(47900 — 55600 gamma) and in other places. Gradients in respect of the normal value
have been fixed in Atsana, whose characteristic value is ATO=1000nT/m (T-tesla, m-
meter, pitch-10m). When moving on a preliminary fixed route path, or “magnetic terrain
course” on such anomalous territory (300m?), one will find himself under the therapeu-
tic effect of the magnetic field variations.
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PERIODICITIES OF THE SPECTRAL SOLAR
IRRADIANCE AND COSMIC RAYS INTENSITY
VARIATIONS DURING 21-23 SOLAR ACTIVITY
CYCLES

N.G. KAPANADZE, M. SH. GIGOLASHVILI, E. Kharadze Abastumani Astrophysical
Observatory at llia State University, Tbilisi, Georgia.
marina.gigolashvili@iliauni.edu.ge

Our aim is the investigation of total solar irradiance (TSI), solar spectral irradiance
(SSI) and Cosmic Ray variations using the space observations made by different
space experiments during 2003-2009. From sunspot minimum to sunspot maximum
the EUV increases by almost a factor of 2. However, the proportion of UV/EUV in the
total solar irradiance (TSI) is rather small, only a few percent.

The spectral analysis of the time series of the solar total and spectral irradiances
shows large differences in fitting coefficients for solar and space characteristics varia-
tion. The purpose of our study is to reveal some similarity in TSI, SSI and in the Cosmic
Ray’s intensity variations.

We investigated TSI, different spectral ranges of SSI (1-7 nm, 30.4 nm, 121.5 nm,
312.360 nm, 405.990 nm) and Cosmic Ray’s influences by spectral analyses. For this
purpose, observational data from Solar Irradiance Datacenter (LISIRD) obtained by
several LASP MISSIONS were used (data access interface: http://lasp.colorado.edu).

The spectral analysis of the temporal changes of the high-cadence time series in the
TSI, SSI and CR intensity shows a periodic behavior and the main periods were ex-
tracted. The quasi-bi-annual, quasi-annual, semi-annual, half-year, quarter, 2-months
and 27, 14 and 7-days periodicities have been revealed. As it is well known similar
periodicity was observed in biological systems at different level of organism.

It is found also anti-correlation between CR, TSI, and SSI during investigated period.
Only in the case of spectral range 405.990 nm take place correlation with CR.



INVESTIGATION OF SELECTED NARROW-
BANDS INTENSITY VARIATIONS OF THE SOLAR
SPECTRAL IRRADIANCE ON THE DESCENDING
PHASE OF SOLAR CYCLE 23

M. Sh. GIGOLASHVILI, N.G. KAPANADZE, E. Kharadze Abastumani Astrophysical
Observatory at llia State University, Tbilisi, Georgia.
marina.gigolashvili@iliauni.edu.ge

We investigated the solar spectral irradiance (SSI) during 2003-2009, using the daily
spectra of FUV recorded by the TIMED/SEE satellite. Using the software developed
by us, we choose discrete wavelengths in the range of 122-420 nm. We have noticed
a peculiar behavior among some regions of FUV spectral narrow-band which was dif-
ferent with usual behavior from other ranges. We found that the same solar spectral
narrow-band emissions not agree equally well also with other indices of the solar activ-
ity during descending phase of the solar activity. In this connection, we have compared
our results of descending phase of solar cycle 23 with behavior of the solar activities
for the descending phases of cycles 21 and 22, as well as ascending phases in the
same solar cycles. We found that only in the cycle 23 the anti-correlation in some nar-
row bands of spectral lines with other indices of solar activity take place. Revealed by
us anti-correlation with solar activity is not the error of changes of optical characteris-
tics of measuring instruments. We have tried to find what the reason of such results is.
By our opinion, the reason of it there is magnetic fields. However, investigated by us
data set have covered period more than full magnetic cycle in 22 years. Alternatively,
maybe emission of different molecules or other different reason takes place. We hope
further investigations will resolve these problems.
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NHOVBWAOYAIIbHBIE OCOBEHHOCTU
3ABNCUMOCTU NMNCUXO3IMOLUMOHATIbHbBIX
COCTOAHMM OT FTENIMOMETEO®AKTOPOB

H.MN. BEPKO', N.E. TPUT'OPbLEB’, E.10. LUNLLKO?, "Kpbimckull 2ocydapcmeeHHbIl
meduuuHckul yHusepcumem um.C.U.[eopauesckoeo, *Taspudeckull HauyuoHasbHbIl
yHusepcumem um. B.U.BepHadckozo. verko.natalia@gmail.com

B HacTosiwen paboTe Ha rpynne cTyaeHTOB MeauuMHcKoro yHusepcuteTa (15 veno-
BeK, 17-18 neT) ndyyanncb 0COGEHHOCTM CBA3EN NCMXOIMOLIMOHANbHbIX MoKa3aTenewn
C U3MeHeHueM renvomeTeodakTopos B TedeHne 30 CyTok B 3aBMCUMOCTU OT 0COBEH-
HOCTEW TemnepameHTa 1 NCUXMKN UCMbITyeMblX. [Ins onpegeneHns cBA3m Ncnuxoamo-
LMOHanbHbIX COCTOSIHWUI C renvomeTeodakTopamy 1Cronb3oBanu KpoccKoppernsLum-
OHHBbIN aHanui. Ob6cnegyemMble C CUMbHLIMW AMOLMOHANbHLIMW NEPEXUBAHMUAMN NPU
BbINOMTHEHWN YMCTBEHHOW paboThbl, ABUraTenbHON U coLmaribHOM NacCUBHOCTbLIO Obinu
Hambonee 4yBCTBMTENbHBIMU K (DakTOpam KOCMUYECKOW MOTOAbl U HaMeHee - K Me-
TeoycrnosusiM. Mpu nameHeHun conHevHon akTuBHOCTU (CA) CMHXPOHHO WU Of4HOHa-
npaBrieHHO M3MEHAICA NokasaTenb TPEBOXHOCTU, C 3anasabiBaHuemM B 1-2 oHS nsme-
HANMUCb HAcCTpOeHMe, CaMOYyBCTBUE U arpeccMBHOCTb. C M3MEHEHeM reoMarHUTHON
aktuBHocTh (TMA) 1 3Haka MexnnaHeTHoro marHutHoro nonst (MMI1) ¢ 3ana3gbiBaHu-
em B 1-2 gHs Habnioganachb NoNoXuTenbHas Koppensums nokasarens TPeBOXHOCTU
N arpeccyMBHOCTU, @ C U3MEHEHMEM MHTEHCUBHOCTM KOCMUYECKOro M3My4yeHus nomno-
XWUTEMBHO KOppenvpoBany nokasaTenn «HacTpoeHne, camodyBCTBME» W OTpULaTeNb-
HO KOppenMpoBanv— «TPEBOXHOCTb U arpeccuBHoOCTby. Obcreayemble, Ans KOTOPbIX
XapaKTepHbl BbICOKas ABuratenbHasi 1 yMCTBeHHas paboTocnoCcoGHOCTb, LUMPOKMIA
Habop KOMMYHUKaTVBHBIX NPOrpaMM, MMenu HaumeHbLUee YUCIO KOPPENALMOHHbIX
CBSI3el NCUXO3MOLIMOHANbHBIX MoKasaTernen ¢ rennoreousnyeckumMm U MetTeoporno-
rmyeckumn daktopamu, Y 9TON KaTeropuv NoAen CaMo4yyBCTBME CUHXPOHHO YXYA-
wanock npu nosbiweHun CA, a ¢ yBenumdeHmem MMA cMHXpOHHO BO3pacTtana arpec-
CMBHOCTb. [Tokasatenu HacTpoeHUs 1 CaMO4yBCTBUS OKasanncb YyBCTBUTENbHBIMU K
BenuymnHe P . JINYHOCTU, OTHOCKMbIE K KaTEropym BICOKO TPEBOXKHLIX, SMOLMOHASb-
HO HEYCTOMYMBLIX C MOBbILIEHHOW HEPBO3HOCTBIO, NPOSIBSI HanborblLUyto YyBCTBY-
TENbHOCTb K U3MEHEHMIO renmomMeTeodakTopoB. XapakTepHOn YepTon Ans 3TON rpyn-
Mbl CTano pearnpoBaHne «C onepexeHmem» B 1-2 OHsi HA UAMEHEHE MeTeodakTopoB
(P, obnauroctb), CA n 'MA. CmeHa 3Haka MMIT 1 MHTEHCUBHOCTb KOCMUYECKOTO
M3NyYeHns BIIVSNN C 3anasabiBaHnem B 1-2 iHs Ha NCUXO3MOLIMOHarbHbIN cTaTyc. Ta-
KMMm 0Bpa3oM, M3MeHeHMe NCUXO3IMOLIMOHArbHbIX COCTOSIHWIA Ha BO3LENCTBUSA renmo-
reopmanyeckux n MeTeoponorniyeckmx hakTopos oOyCrnoBneHbl pa3nMyHon aganTus-
HOWM CMOCOBHOCTBI0 NCUXOMOTOPHOW, MHTENNEKTyanbHON 1 KOMMYHUKaTUBHOWM cdep
opraHu3ma 4eroBeka.

INDIVIDUAL FEATURES OF PSYCHO-
EMOTIONAL STATES DEPENDENCE FROM
GELIOMETEOFACTORS

N.P. VERKO', P.E GRYGORYEV', E.Y SHISHKO?, 'Crimea State Medical University
named after S. I. Georgievsky, 2Taurida National V.I.Vernadsky University.
verko.natalia@gmail.co

In this paper relations of psycho-emotional parameters with changes of geliometeofac-
tors were studied within 30 days for a group of students (15 men, 17-18 years old). To
determine the relationship of psycho-emotional states with geliometeofactors a cross-
correlation analysis have been used. The subjects, who are characterized by strong
emotional experiences in the performance of mental work, motor and social passivity,
were most sensitive to the factors of space weather and least — to the usual weath-
er condition. Changes in solar activity (SA) synchronously and unidirectional modify
the index of anxiety with a delay of 1-2 days; the mood and aggressiveness were
changed with a delay of 1-2 days. Changes in the geomagnetic activity (GMA) and in
the sign of the interplanetary magnetic field (IMF) corresponded to (with a delay of 1-2
day) positive correlation of indicators of anxiety and aggression. An index of anxiety
(day-to-day) and an index of aggressiveness (with a delay of 1-2 days) were associ-
ated with the variations of atmospheric pressure (AP). The subjects, which are charac-
terized by high motor and mental capacities, a wide range of communication programs
had the smallest number of correlations between psycho-emotional indicators and
heliogeophysical and meteorological factors. Those people revealed self-sensitivity
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deterioration with increasing of SA and showed an increased aggression with increas-
ing of GMA. Indicators of mood and self -sensitivity were sensitive to the atmospheric
pressure. The subjects, who were highly anxious, emotionally unstable with increased
nervousness, showed the greatest sensitivity to changes of geliometeofactors. A fea-
ture of this group was the response ahead of 1-2 days of changing of meteorological
factors (AP, cloudiness), the SA and GMA. Changing in the sign of the IMF and in the
intensity of cosmic radiation influenced the psycho-emotional status with delay of 1-2
days. Thus, changes of psycho-emotional states on the impact of heliogeophysical and
meteorological factors on humans are due to different adaptive capacity of psychomo-
tor, intellectual, and communicative spheres of their organisms.
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TRANSYEAR VS. CALENDAR-YEAR AMPLITUDES
GAUGE GLOCAL (GLOBAL AND LOCAL) ASPECTS
OF TERRORISM AND THE COSMOS

Dewayne HILLMAN, George S. KATINAS, Germaine CORNELISSEN,
Othild SCHWARTZKOPFF, Franz HALBERG, Halberg Chronobiology Center
& Department of Statistics, University of Minnesota, Minneapolis, MN, USA.
halbe001@umn.edu

By several approaches, we investigated the relation of space weather to data bases
on terrorism, in a set of data from Princeton (1), another from the Memorial Institute for
the Prevention of Terrorism (MIPT) (1), and then from the Global Terrorism Database
of the National Consortium for the Study of Terrorism and Responses to Terrorism.
In the first two data sets, we noted that a period longer than 1 year was prominent in
the spectrum in the MIPT data base at 1.34 years, while the spectrum had a valley at
precisely 1 year. Concomitantly, off and on, we also found the 1.34-year during the
same data span as the MIPT data base in solar wind speed (SWS) and in the antipo-
dal geomagnetic index aa. This spectral component became statistically significant in
serial sections in the MIPT data with a lag after the transient appearance of the same
component in SWS and aa; in the MIPT it persisted for a while thereafter (2). Against
this background, it was of interest to examine the relative prominence of the calendar
year vs. that of periods longer than 1 year and shorter than 1.75 years (transyears), as
indicated in Table 1. The ratio of transyear vs. calendar year amplitudes was overall
2.82, and with one exception, South Asia, it was >2, as also seen in Table 1. Cross-
wavelet coherence showed differences between armed and unarmed assault, with
other differences among kinds of attacks yet to be clarified for their statistical signifi-
cance. The data support Chizhevsky’s claim of a role of the cosmos in military-political
affairs, meta-analyzed by us, and our meta-analyses of 2,556 years of wars collected
by Raymond Wheeler wherein we again found reflected a spectrum of periods in space
weather. Different approaches complement each other in the study of religious pros-
elytism at one extreme and violent social upheaval at the other.

Mostly transyear prevalence in spectra of terrorism incidence gauged by annual
vs. para-annual amplitudes

Geographic region N of incidents ,:rzpllt;::r ©,>1.061, <1.75 g?glwde
Local

Middle East/Persian Gulf 16977 0.026 (0.996-1.023)  0.216 (1.39) 8.85
South Asia 6464 0.073 (1.006-1.122)  0.069 (1.47) 0.919
Western Europe 5801 0.007 (valley***) 0.045 (1.71) 6.43
Latin America 3816 0.016 (0.985-1.022)  0.047 (1.24) 2.94
Southeast Asia/Oceania 3051 0.021 (valley) 0.059 (1.72) 2.81
Eastern Europe 1652 0.005 (valley) 0.032 (1.18) 6.4
Africa 1499 0.009 (0.986-1.024)  0.021 (1.05) 2.33
North America 604 0.005 (valley) 0.011 (1.58) 2.2
East & Central Asia 259 0.002 (valley) 0.006 (1.68) 3.0
Global

Whole world 40122 0.089 (0.973-1.007)  0.251 (1.70) 2.82

*Amplitudes (A, measures of extent of length) at periods, t, of exactly 1 year (t,) and
at a peak, t,, in a spectral region longer than 1.0 year and shorter than 1.75 year
(transyears)

**Ratios of As of transyears vs. calendar years
***\/alley: no confidence regions according to Marquardt for any As overlapping 1 year.

In this case the conservative 95% confidence interval of T near exactly 1.00 years,
does not cover that precise year length.

1. Halberg F, Cornélissen G, Sothern RB, Katinas GS, Schwartzkopff O, Otsuka K. Cycles tipping
the scale between death and survival (= "life"). Invited presentation, Nishinomiya-Yukawa Interna-
tional & Interdisciplinary Symposium 2007, What is Life? The Next 100 Years of Yukawa's Dream,
Yukawa Institute for Theoretical Physics, Kyoto University, October 15-20, 2007. Progress of
Theoretical Physics 2008; Suppl. 173: 153-181.

2. Lord of Time. London: Science without Borders / International Publishing House SWB; 2011.
45 p.
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CPABHEHWE YYBCTBUTEJIbHOCTW K BHELLHVM
GAKTOPAM NOKASATEJIEM TEMOONHAMUKA U
BAPUABEJIbHOCTW CEPOEYHOIO PUTMA T10
PE3YINbTATAM NHOVBUAOYAIIbBHOIO AHATIM3A
BOJIOHTEPOB CEBEPA POCCUN

T.A. 3EHYEHKO"2, A.Jl. MAPKOBS?, 10.I. CONTOHUH?, E.P. BOUKO?, "UHcmumym
meopemuyeckol u aKkcriepumeHmarnsHol buogusuku PAH, e. lMywuHo, Mockosckol
obracmu, Poccusi, 2MMHcmumym kocMmudeckux uccrnedosaHuli PAH, 2. Mocksa,
Poccusi, *MlHemumym cbusuonozuu Komu HL| YpO PAH, a. Cbikmbigkap, Poccusi.
zench@mail.ru

BBepgeHue. B pamkax npoekta «Mapc-500» B nepuog ¢ anpensa 2009 r. no Hos10pb
2011 r. npoBegeHo caTtennuTHoe uccriegosaHne Ha Cesepe Poccum (. CbIKTbIBKap).
VccnepoBaHue BbIMOMTHEHO NO €AUHON MeToavke, pa3paboTaHHon B IHCTUTyTe meau-
Ko-6ronormndecknx npobrnem PAH (OueHka yposHs 3goposbs, 2009; baesckuii, Bepce-
HeBa, 2009), c NpuMeHeHeM annapaTHO-NporpamMmmMHOro Komnrekca «3kocaH-2007».

Llenbto oaHHoM paboThl SABNsiNack OLEeHKa YyBCTBUTENbHOCTM K aTMOCKEPHbIM U reo-
MarHUTHbIM (pakTopam nokasatenen aprepuansHoro gaeneHus (AL) v Bapuabenb-
HocTu cepgeyHoro putma (BCP) nHamsmayanbHO Ans KaX4oro BOMOHTEpPA, a Takke
CpaBHEHUE YYBCTBUTENBHOCTU Pa3nMYHbIX U3NONOrMYECKUX NoKa3aTenen.

MaTepuansi n metoabl. bbino obcnenosaHo 17 NpakTU4ecky 340poBbIX 4OOPOBOIb-
LEeB-MYX4MH B Bo3pacTe OT 25 0o 46 net (cpegHuin Bo3pacT 3216 net). bbinu npoaHa-
nuanpoBaHo 11 ranonormyecknx nokasaTenemn: CUCTONMYECKOTO U ANACTONINYECKOTO
AL (CAO v OAL cOOTBETCTBEHHO), YAcTOThbl cepaeyHbIX cokpaileHui (HCC), n napa-
meTpbl BCP: RMSSD, obwas mowHocTb cnektpa (TP), ctpecc-uHaekc (Sl), nHaekc
ueHTpanusauum (IC), oTHoCMTenbHas cnekTpanbHas MOLWHOCTb B Tpex AuanasoHax
— Bblcokmx (HFP), Hnskux (LFP) n kpanHe Husknx yactot (VLFP).

[aHHble no exeaHeBHbIM 3HayeHusM Kp-nHgekca MMA 6binu nonyyeHsl ¢ canta ftp://
ftp.ngdc.noaa.gov/ISTP/GEOMAGNETIC_DATA/INDICES/KP_AP, paHHble no Me-
TeoponorM4yeckum nokasatensam (atMocdepHoe AaerneHue, TemnepaTtypa U OTHOCU-
TenbHas BNaXXHOCTb Bo3ayxa) no I. CbikTbiBKapy — ¢ canTa http://meteo.infospace.ru.
Bbiny ncnonb3oBaHbl METOALI KOPPENSLMOHHOIO Y OAHOMAKTOPHOIO AUCMEPCUOHHOIO
aHanmsa c ypoBHeM 3Ha4ymmocTn p<0.05 ansa oueHkn KoaprLUMEHTOB Koppensaumm n
pasnuuuii cpegHux 3HaveHuin Belbopok (MegmaH) no Kputepuio BunkokcoHa.

Pe3ynkraThl. [1py cpaBHeHMM Ynicna crydaeB 0bHapy)XEHHOW CTaTUCTUYECKOW CBA3N
BCEX B CyMMe (PyHKLMOHanbHbIX nokasatenen (Pr1 - ons Bcex BONOHTEPOB) ObINO Bbl-
SBMEHO, YTO HaMbornee YyacTo BCTPeYaeTCa 3aBMCUMOCTb OT NnokasaTenen Temnepary-
Pbl, OTHOCUTENBHON BMAXHOCTU U NapLmManbHOro CoaepXaHus Kucnopoga B Bo3gyxe
(29-35% cnyyaeB), a Takke reomarHUTHOM akTBHOCTU (28% cny4aeB). CBs3b ®I1 ¢
napameTpamy CKOPOCTW M3MEHeHWs TemnepaTypbl BO3ayxa 1 aTMocdepHoro Aasne-
HMS OKasanacb 3Ha4YMTENbHO HWXE M CpaBHMMA C YPOBHEM Cry4YaHOro COBMageHus
(11%).

M3 nokasaTene reMogvHamvkn Hambonee YyBCTBMTENbHBIM K Bapvauusm napamert-
POB 3eMHOW 1 KOCMUYeCcKoW norofdbl okasancsa yposeHb CAL (29% cnyyaes), 3aTem
UCC (25%) n OAL (21%). 3 nokasatenen BCP Hanbonbluee 4Mcno cnyyaesB 3Ha-
YMMOW CTaTUCTUYECKOW CBA3MN oBHapyxeHo ¢ nokasatensamu IC (32%) n HFP (31%),
HanmeHbLuee — ¢ nokasatenem NAPC (19%).

VHovBuayanbHble nameHeHus nokasatenen ALl u BCP, cBfi3aHHble C Bapuauusmm
BHELUHNX (paKTOPOB, OKa3anucb pasHOHaMpaBreHHbIMK Yy pa3Hbix BonoHTepoB. Of-
HaKO [OJ1 KaXXOoro KOHKPETHOro BOSIOHTEpPA YYET HamnpaBfeHusi U3MEHEHWU BCEro
komMmnnekca ero ®I1 no3sonun Aatb NOrMYHYO MHTEPNpETaLMio HabnoaaemMblx MHAW-
BuUAyarnbHbIX peakumin opraHnamMa. Tak, Hanpumep, y BofloHTepa 15 npu noBbileHUN
YPOBHSI rEOMarHUTHOW akTUBHOCTU He OOHapy>KeHO CTaTUCTUYECKU 3HAYMMOro U3Me-
HeHus nokasatenen A n NAPC, oagHako HabntogaeTcst cHukeHne nokasatenen YCC,
S|, LFP, VLP u IC, a Takke Bo3pactaHme RMSSD, TP n HFP, T.e. nponcxoant casur
BereTaTtMBHOro 6anaHca B CTOPOHY BO3pacTaHMs BKaga napacuMnaTMyeckoro 3BeHa
BEretaTMBHOWM HEPBHOW CUCTEMBI.

17
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XAPAKTEPUCTUKN MHOMBUOYANbHLIX PEAKLI
CEPOEYHO-COCYOQMCTOW CUCTEMbI 300OPOBbIX
MOOEN HA UBMEHEHWVE METEOPOJIOIMYECKMX
®AKTOPOB B LLUIMPOKOM ONATNA3OHE
TEMIMEPATYP

T.A. 3EHYEHKO"2, A.H. CKABYJAK?, H.U. XOPCEBA'?, T.K. BPEYC", 'MlHcmumym
Kocmuyeckux uccriedosaHuli Poccutickol akademuu Hayk (MKW PAH), 2. Mockaa,
2MHcmumym meopemudeckol u aKkcriepumMmeHmarnbsHol 6uogusuku Pocculickol
akademuu Hayk (UTOB PAH), e. lMywuHo, Mockosckol 06r1., * MiHiemumym
buoxumuyeckoli chuduku Poccutickol akademuu Hayk um. H.M. SmmaHyans (MBX®
PAH), 2. Mockea. zench@mail.ru

Ha ocHoBaHWMM pe3ynbTaToOB YETbIPEXNETHUX HabniogeHun exeaHEeBHbIX Bapuauuim
YpPOBHA apTepuanbHoro aaenenuns (Al) n YacToTbl cepaeyHbix cokpaiyeHun (HCC) y
ceMu 300poBbIX 406POBOMbLEB CpeaHero Bo3pacTa, xutenen r. Mocksbl, 6birin obHa-
PYXXEHbl ABA OTYETNMBbLIX TUMA peakumMmn Kommnnekca usnonormiyecknx nokasartenen
(PI1) Ha M3mMeHeHne MeTeopOorornYecknx OakTopoB.

lMokasaHo, YTO M3 UCCNEefoBaHHbLIX MapaMeTpoB NoroAbl (aTMocdepHoe AaBrneHne
(Patm), oTHocuTenbHas BnaxHoCTb, Temneparypa sosdyxa (T, ), ckopocTb BeTpa,
CpedHecyTo4YHas CKOpOCTb nameHeHus P 1 T_ ) HanGonbluee BIMSHE OKasbiBaeT
TemnepaTypa Bo3ayxa, kak B Te4EHNe BCETO rofa, Tak U B OTAENbHbIE CE30HI.

MepBbIM TMN peakuMn — MOHOTOHHOE (HO HEepPaBHOMEPHOE MO CKOPOCTU) CHMDKEHMWE
ypoBHA cuctonmyeckoro ALl ¢ pocTom Temnepartypbl, Haubonee BbipaXeHHOe Mnpu
T,.,<5°CnT  >15°C, npu 6onee cnaboii peakumm amactonmyeckoro ALl n otcytcTemm
peakumn UCE {y ueTepbix BOMOHTEPOB). BTopovi TN peakuny — HEMOHOTOHHAs ABYX-
(pasHasi 3aBUCUMOCTb nokasareneit A[L ot T_ , koTopasi COBNaaaeT ¢ NepsbiM TUMOM B
AavanasoHe T <-5°C 1 xapaKTepuayeTcs NonoXuTenbHOM koppensumen nokasarernem
AOQun4CCc TT npu T, >-5°C (y ABOVX BONOHTEPOB).

AHanuaupyoTcs ,u,eTaanble hmamonornyeckne MexaHuamMbl, KOTopble MoryT obecne-
4MBaTb HabroaaeMblit xapakTep KOMNeHCAaTOPHO-MPUCNOCOBUTENbHBIX peaKLumii 300-
POBbIX N, Ha ecTBME aTMOCEPHBIX (haKTOPOB B pasHbIX AuanasoHax Temneparyp.

[MoHumaHwue Toro hakTa, YTo MHAMBUAYarNbHbIE 3aBMCMMOCTU nokasatenen A n YCC
or T_ . ABMAOTCA HENIMHENHLIMWA U 4acTo HEMOHOTOHHbLIMU, Mo3sonuUT Gonee o6oc-
HOBaHHO MOAOWTW K MHTEPNpEeTaLMM 3aKMOYEHUN, NOMyYeHHbIX Ha Gonee KOpOTKMX
oTpeskax HabnaeHUA, HaNnpUMep, BKITOYAIOLWNX OONH CE30H, U OLEHUTb NpaBoMep-
HOCTb BbIBOZOB, CAEMAHHbIX MO TaKOMy KOPOTKOMY OTpe3Ky, A5 ApYrMX CE30HOB roaa.

MokasaHo, YTO Ha OCHOBE OGHAapPY>KEHHbIX 3aKOHOMEPHOCTEN MOXHO OBBbACHUTL pe-
3ynbTaThl, Nofy4yeHHble B 6onee paHHUX paboTax.

CHARACTERISTICS OF THE INDIVIDUAL
REACTIONS OF THE CARDIOVASCULAR
SYSTEM IN HEALTHY PEOPLE TO CHANGES
OF METEOROLOGICAL FACTORS IN A WIDE
TEMPERATURE RANGE

T.A. ZENCHENKO'?, A.N. SKAVULYAK?, N.l. KHORSEVA'3, T.K. BREUS',
'Space Research Institute of Russian Academy of Sciences (IKl), Moscow, ?Institute
of Theoretical and Experimental Biophysics, Russian Academy of Sciences

(ITEB RAS), Pushchino, Moscow Region, SInstitute of Biochemical Physics,
Russian Academy of Sciences (IBCP RAS), Moscow. zench@mail.ru

Based on the results of four years of observations of daily variations in blood pressure
(BP) and heart rate (HR) in seven healthy volunteers (Moscow region) two distinct
types of reactions of complex physiological parameters (PP) on changes in meteoro-
logical parameters were found.

It is shown that among the investigated parameters of weather (atmospheric pres-
sure (Patm), relative humidity, air temperature (Tatm), wind speed, the average rate of
change of Patm and Tatm) an air temperature reveals the most influence on health as
throughout the year and in different seasons.
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The first type of reaction is a monotonic (but non-uniform) decrease in systolic BP with
increasing temperature, most pronounced in the temperature ranges Tatm<5°C, and
Tatm> 15 ° C, with a weaker response of diastolic BP, and no response of HR (for the
four volunteers). The second type of reaction is the two-phase non-monotonic depend-
ence of the BP on the Tatm, which coincides with the first type in the range of Tatm
<5°C and is characterized by positive correlation of BP and HR with Tatm at Tatm> 5
¢ C (for two volunteers).

The detailed physiological mechanisms that can provide the observed nature of the
compensatory-adaptive reactions of healthy individuals to the effect of weather condi-
tions in different temperature ranges are analyzed.

Understanding the fact that dependences of the individual level of BP and HR from
Tatm are nonlinear and often nonmonotonic, will allow finding a more reasonable ap-
proach to the interpretation of results obtained at shorter intervals of observations, for
example, a season, and allow to assess the validity of conclusions drawn from such a
short interval to the other seasons of the year.

It is shown that the results obtained in earlier studies can be explained on the basis of
discovered patterns.
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CUHXPOHW3ALINS MOKASATENEM
CEPLEYHOIO PUTMA YENOBEKA 1 BAPUALINIA
FEOMATHUTHOIO NONA B ANAMNA3OHE YACTOT
0.3-3 ml'y

T.A. 3EHYEHKO, MlHcmumym kocmuyeckux uccriedosaHuli Poccutickol akademuu
Hayk (MKW PAH), 2. Mocksa, lHcmumym meopemuyeckol u aKkcriepuMmeHmarsHoU
6uoghusuku Poccutickol akademuu Hayk (MTOB PAH), a. lNyuwuHo, Mockosckoli 0611..
zench@mail.ru

MpoBeneHo 16 akcnepumeHToB (HOsiI6pb 2011, MapT 2012 IT.) N0 MOHUTOPUHTY MUHYT-
HbIX MokasaTenemn cepgeyHoro pUtMa B COCTOSIHMM MOKOS y MPaKTUYeCKM 340POBOro
BOJIOHTEpa (KEeHLUMHa, 44 I.), ANUTENbHOCTb KaXaoro nepuona HabnoaeHui coctaBu-
na ot 100 go 200 MUHyT.

B wectun akcnepumeHTax (Mapt 2012), noMMMO perMcTpaummn nokasarternen 4actoThbl
cepaeyHbix cokpatleHuni (HCC, ya/mMyH), NTPOBOAMNOCE TakKe U3MEPEHUs YCpeaHeH-
HbIX 32 MUHYTY BPEMEHHbIX XapaKTepUCTUK AMHAMNYECKOro psaa KapavovHTepBaros,
OoTpaXaloLLMX YpOBEHb aKTMBaLMM CUMNATUYECKOro M NapacyMnaTu4yeckoro 3BeHbLeB
BeretaTMBHON HepBHoM cuctemsl (BHC, no PM. baesckomy).

B kauecTBe reomaunyeckmx nokasarenen 6oinu BbiGpaHbl OOHOMUHYTHBIE 3HAYEHUS
X 1 Z-KOMMNOHEHT BEKTOpa reoMarHUTHOTO MoMs, a Takke WHTEHCMBHOCTb BTOPUYHON
KOMMOHEHTbI KOCMUYECKUX NyYel U 3HAYeHUs aTMOCHEPHOro AABMEHUS MO AAHHBLIM
reopusnyeckon ctaHuum N3MUPAH (paccTtosiHue OT CTaHuun 0O MecTa NpOoBeAeHUs
namepeHun — 80 km). MeToapl aHann3a — KPOCCKOPPENSALMOHHbIN aHanua, crnekTparnb-
HbI aHanm3 (pypbe-npeobpa3oBaHne n pacyeT PYHKLMN KOrepeHTHOCTH), BENBMET-
aHanus.

MonyyeHo, yTo:

* B 3HAYMTENbHOM 4YMCIe IKCMEPUMEHTOB HabnogaeTcsa He TONbKO COBMaAeHune Be-
NYMH HabntogaeMblx NepuoaoB kornebaHuii B hmM3noNornyecknx 1 reounanyeckmx
psAax, HO U CUHXPOHHOE BO3HMKHOBEHME W MCHE3HOBEHWE OMNpeaerieHHbIX Nepuo-
O0B AnMTENbHOCTbIO 15-40 MUHYT;

» nokasatenb YCC B HanbonbLUen cTeneHn NposiBNSET CUHXPOHHOCTb C Bapuauus-
MW KOMMOHEHT MarHUTHOroO BekTopa (B 9TM akcnepuMeHTax 13 16) n atmocdepHoro
aaenexust (7 n3 16tu);

* Hanbonee cunbHOe coBnageHne (Mo KPUTEPUIO BENUUMHBI MakcMyMa OYHKLUK KO-
repeHTHOCTN) Habntoganock B 3KCNEPUMEHTaXx, NPOBEAEHHbIX B YCIOBUSX KpanHe
Hu3kor (Ki=1) nnm noBbILLEHHOW reOMarHUTHON aKTUBHOCTY;

¢ MNokKazaTtenu BapmaGeanocm cepae4yHoro putma, oTpaxkawuwne ypoBeHb akTuBa-
umn cumnaTtnyeckoro 3seHa BHC, okasanuch CUHXPOHM30BaHbI C konebaHuamu Z-
KoMnoHeHTbl Ml BO BCex LWEeCTN aKCnepMMeHTaXx, rge OHK ObInn n3mMepeHbl.

SYNCHRONIZATION OF HUMAN HEART RATE
INDICES AND 0.3-3 mHZ GEOMAGNETIC FIELD
VARIATIONS

T.A. ZENCHENKO, Space Research Institute of Russian Academy of Sciences (IKI),
Moscow, Institute of Theoretical and Experimental Biophysics, Russian Academy of
Sciences (ITEB RAS), Pushchino, Moscow Region. zench@mail.ru

We have made 16 experiments (November 2011 and March 2012) on monitoring of
minute heart rate at rest with an apparently healthy volunteer (female, 44 y.o.); dura-
tion of a follow-up period was 100 to 200 minutes.

In six experiments (March 2012), registration of heart rate indices (HR, bpm) was sup-
plemented with measurements of averaged per minute time parameters of dynamic
series of heart intervals presenting activation level of sympathetic and parasympa-
thetic links of vegetative nervous system (VNS by R.M. Bayevsky).

Minute values of X and Z components of geomagnetic field vector, and intensity of a
secondary component of cosmic rays (N) and atmospheric pressure values (Patm)
by data of IZMIRAN geophysical station (distance between the station and measure-
ment site was 80 km) were taken as geophysical indices. Cross-correlation analysis,
spectral analysis (Fourier transform and coherence function calculation) and wavelet
analysis were used as methods of analysis.
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Results. 1. Not only values of observed fluctuation periods in physiological series coin-
cide with those in geophysical ones, but appearance and disappearance of certain 15-
40 minute periods are synchronous. 2. HR index is mostly synchronous with variations
of magnet vector components (9 experiments from 16) and of atmospheric pressure (7
from 16). The highest coincidence (by maximal coherence function) was observed in
experiments carried out in conditions of extremely low (Ki=0 or 1) or elevated magnetic
activity. Heart rate indices presenting level of sympathetic VNS link were synchronized
with fluctuations of GMP Z-component in all 6 experiments, in which they were mea-
sured.
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NONCK MEXAHN3MOB BJITMAHNA
rMAOPOMETEOPOJTIOMMYECKNX NMPOLIECCOB HA
LUTOPMIMACC

U.A. CTENAHIOK', H.C. PPOINIOBA', A.B. 3SMUH", H.®. MEPEBO34YUKOB?,
"Pocculickull 2ocydapcmeeHHsbili 2u6poMemeoporioaudeckull yHugepcumem,
2Mockosckuli ghuduko-mexHudeckul uHecmumym. Natagr86@mail.ru

KOHCTPYKLMS 1 XMMWYECKUIA COCTaB LUTOpPMrTiacca LUMPOKO M3BECTHLI cpeaun crneuna-
NNCTOB, MNOSTOMY 3[1ECb HE paccMaTpuBatoTcs. B Halmx akcnepyMeHTax Ucrnornb30oBa-
nacb CTaHfapTHasi amnyna wrtopmranacca. B paHee onybnukoBaHHbIX COOBLLEHNAX
pasnuyHbIX aBTOPOB pacCcMaTpuBanvCb NPEMMYLLECTBEHHO BU3yanbHble Habnwoge-
HMSA 32 peakumen LWTopMriacea, Npy 3ToM crHonTu4eckas o6CcTaHoBKa OLleHMBanach
Takke BU3yarnbHO. B Halwmx akcnepumeHTax amnyna 6Gbina pasmelleHa B TEpMO- U
CBETOM30NMpoBaHHOM OOKCe, NKLb OAHO OKOLLKO OCTaBariocb OTKpbITbIM. Yepes aTo
OKOLLIKO Mponyckarncs ny4yok ceeta. [ocne npoxoxaeHnsa aMmmnyrbl 3TOT Ny4oK BOCNpU-
HUMarncs OTONPUEMHUKOM, 3aTEM Yepe3 3MEKTPOHHYH CXEMY CUrHam mnoctynan Ha
aHanoro-undgposon npeobpasosatens (ALM) B nepcoHanbHbIn komnbtoTep (M1K). Ma-
pannensHo Ha BTopow kaHan AL noctynan curHan ¢ M3mepuTenst eCTECTBEHHOIO
nepeMeHHOro MarHUTHOrO MOMsi C NOMIOCOW NponyckaHusa B obnactu 7-8 'y. CuHonTu-
Yeckue KkapThbl (MPU3EMHbI aHanu3) 6panuck ¢ 0bLEeAOCTYNHONO HEMELKOro canTa.

OKCNepUMEHTblI MPOBOAMITUCL B MPEANONOXEHUN, YTO BO3OEWNCTBME Ha CTPYKTYpY
LUTOpMriacca OKa3sbiBalT 3NEKTPOMarHWTHbIE MONS B yka3aHHOW obrnacTu 4acToT.
PaHee (Ctenantok N.A., 2002) 66110 BbISABNEHO, YTO LMKMNOHarnbHble 06pa3oBaHus u
aTMocdepHble PpoHTBI BO30YXAalOT B OKPECTHOCTM TakMe MOfsi, U OHW MOryT pac-
NPOCTPaHATLCA B HanpasneHuu ABwxeHus uuknoHa ao 1000-1500 km. MHaykums B
HenocpeaCcTBEHHOM BNM30CTM OT LMKINOHa MoxeT gocturatb 10-15 HTh.

B akcnepumeHTax co LUTOPMIIaccoM HaM yaarnochb BbISICHUTb, YTO AEACTBUTENBHO CY-
LLIECTBYHOT CUHXPOHHbIE «CODBITUSI» B 3aMUCAX OMNTUYECKON NMOTHOCTU LUTOpMInacca
N BO3MYLLEHUN MHAYKLMK B obrnactu yacTtoT 7-8 u. OTn «cobbITMA» COOTBETCTBYIOT
NPOXOXAEHMIO LIMKMNOHa € DPOHTanbHbIMK pa3genamv. MakcmanbHbI 3HaYMMbIiA KO-
ahPULMEHT KOppeNALUN Mexay OaHHbIMU, NOMyYeHHbIMU MO ABYM KaHarnam, cocTa-
Bun -0.73. OTpuuatenbHbii KO3 PULNEHT KOPPENALMN CBUOETENBCTBYET BCErO NULLbL
0 MONSIPHOCTU PErMCTPUPYEMBIX CUTHANOB (AeTeKTMPOBaHHbIN EM-curHan v curHan ot
wTopmrnacca). EM-curHan pernctpupoBarncs B MpOTMBOMNOIOXHOW NOMSAPHOCTW.

OpHako He ntobow LIMKMOH 1 He Ntobble (poHTarnbHbIe pa3aernsbl, Kak CBA3aHHbIE C LiNK-
MOHOM, TaK M CyLUeCTBYylOLMe OTAENbHO, Hanpumep, B 6apunyecknx noxouHax, dop-
MUPYIOT Takne «cobbiTusi». BuanmMo, 3To roBOpuT 0 TOM, YTO LUTOPMIACC Kak «npea-
cKasaTesnby LUTOPMa MCMOMb30Barcs MOpsSKaMu TOMbKO AOMOMHUTENBHO K OBbIYHBLIM
meTodaM. Tem bonee OH He MOXET 3aMEHUTb COBPEMEHHbIE MeTOAb! MPOrHo3a.

A SEARCH OF THE HYDROMETEOROLOGICAL
PROCESSES' INFLUENCE MECHANISMS ON A
STORMGLASS

I.LA. STEPANUK', N.S. FROLOVA', A.V. ZIMIN', N.F. PEREVOZCHIKOV?, 'Russian
State Hydrometeorological University, Saint-Petersburg, Russia, Moscow Institute of
Physics and Technology , Moscow, Russia. Natagr86@mail.ru

Structure and chemical composition Stormglass widely known among specialists, so
are not considered here. In our experiments we used the standard vial Stormglass. In
previously published reports of various authors dealt primarily visual observation of the
reaction Stormglass, and the synoptic situation is also assessed visually. In our experi-
ments, the vial was placed in a thermo-and svetoizolirovannom boxing, only one win-
dow was left open. Through this window passed a beam of light. After passing through
this beam capsules perceived photo detector, then through the electronic circuit signal
is fed to an analog-digital converter (ADC) to a personal computer (PC). In parallel,
the second channel of the ADC signal from the meter of natural alternating magnetic
field with a bandwidth of 8.7 Hz. Synoptic charts (surface analysis) were taken from a
public German website.

Experiments were carried out under the assumption that the impact on the structure of
the Shtormglass have electromagnetic fields in the specified frequency range. Earlier
(Stepanuk I.A, 2002) revealed that the cyclonic formation and excite atmospheric fronts
in the vicinity of such fields, and they can propagate in the direction of the cyclone up to
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1000-1500 km. Induction in the immediate vicinity of the cyclone may reach 10-15 nT.

In experiments with Stormglass we found out that there are indeed synchronous
“events” in the records of the optical density perturbations Stormglass and induction in
the frequency range 8.7 Hz. These “events” correspond to the passage of the cyclone
with the front sections. The maximum significant coefficient of correlation between
data obtained on two channels, was -0.73. A negative correlation coefficient indicates
only the polarity of the recorded signals (EM-The detected signal and the signal from
Stormglass). EM signal was detected in the opposite polarity.

But not just any cyclone or any fronts as related to the cyclone, as well as existing
separately, for example, in the trough, forming such “events”. Apparently, this suggests
that Stormglass as a “predictor” storm, the sailors used only in addition to the usual
methods. Especially since it can not replace current methods of prediction.
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BIIMAHNE XXAPKOW MOrogbl, AbIMA OT
NECHBIX MOXXAPOB N NMPUSEMHOIO O30HA HA
300POBLE HACEJIEHNA B r. BATCKME MNMONAHbI
NETOM 2010r

C.H. KOTENbHUKOB, MHcmumym obwet ¢chusuku um.A.M. lNpoxoposa PAH,
yn.Basunosa 38, e. Mockea, Poccusi. skotelnikov@mail.ru

B pabote npoBeneH aHanv3 psgoB €XEOHEBHbIX BbI3OBOB CKOPOW MeOMLMHCKON
MOMOLLM, CBSI3aHHbIX C CEpPAEeYHO COCYyAUCTbIMK 3aboneBaHnsMKU, CpPeaHecyTOYHOW
Temnepatypoi Bo3gyxa (T) U cpeaHEeCYTOUHbIMU KOHLIEHTPaLMSIMM NPU3EMHOTO 030Ha
(o30H) 3a netHue mecsubl 2008, 2009 n 2010 rogos. NokasaHo, YTO MpU HEe BbICO-
KMX KOHLEHTPaLMsIX 030Ha M BbICOKON T CTAaTUCTMYECKN OOCTOBEPHAs CBS3b MeXay
3TUMU MoKa3aTensiMm U KONMYECTBOM BbI3OBOB CKOPOW MOMOLLM OTCYyTCTBYET. A mnpu
BO3OENCTBUM CPEeAHECYTOUHbIX KOHLIEHTpauuii o3oHa 6ornee 60 Mkr/mM®  WwecTHaguaTb
OHen noapsia, ctaTucTuyeckas CBsA3b MEXAY KONMYECTBOM BbI30OBOB CKOPOW MOMOLLM
1 030HOM AOCTOBEPHAs. [biM OT NECHbIX NMOXapOoB He YBEMWUYMIT KONMYECTBO BbI30OBOB
CKOPOW MOMOLLN.

INFLUENCE OF HOT WEATHER, SMOKE FROM
FOREST FIRES AND AMBIENT OZONE ON HEALTH
OF THE POPULATION IN VYATSKIE POLYANY IN
THE SUMMER OF 2010

S.N. KOTELNIKOV, Prokhorov General Physics Institute, Russian Academy of
Science,ul. Vavilova 38, Moscow, Russia. skotelnikov@mail.ru

The paper analyzed the time series of daily emergency admissions interrelationship
with cardiovascular diseases and daily average temperature (T) of air and 24-hour
average ambient ozone levels for summer months 2008, 2009 and 2010. It is shown,
that there is no association lower ozone concentration and high T with cardiovascular
diseases. The influence of 24-hour average ambient ozone more than 60 mkg / m?
during sixteen days are associated with increased emergency admissions with cardio-
vascular diseases. The smoke from forest fires has not increased quantity emergency
admissions.
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OUEHKA BMUAHNN FTEOMATHUMHUTHBIX
®AKTOPOB HA OTCTPAHEHME OT PENCA
PABOTHWMKOB JIOKOMOTUBHbIX BEPUTAL

H.B. E®OUMOB, B.I. BANOPOXELU, HY3 «/[JopoxHas knuHu4deckas bonbHuya OAO
«PXX[». rvg-marketing@mail.ru

B HacTosLee BpemMs MMEKTCA NPOTUBOPEUMBLIE AaHHbIE O BISHUM U3MEHEHWUI Mar-
HUTHOTO Nonsi 3emnn Ha 340pOBbe U paboTocnocobHOCTL noaen. B paboTe npose-
[eHa oLeHKa 3aBUCMMOCTY KOMMYECTBa Cly4YaeB OTCTPAHEHMUs OT peiica paGoTHMKOB
TIOKOMOTUBHbIX BpuUraz OT USMEHeHW MarHUTHOro nossi 3emnu.

M3 6a3bl AaHHbIX aBTOMATU3UPOBAHHbLIX MEAULIMHCKUX NPeapencoBbiX OCMOTPOB MO-
Ny4YeHbl NOCYTOYHbIE AaHHbIE O KONMMYEeCTBE OTCTPaHEHUN oT peica. N3yyanuck cre-
ayowme nokasatenu: obuiee KONMMYECTBO OTCTPAHEHWUA, OTCTPAHEHUS MO MpUYUHE
HapyLUeHWs rpaHuy, nHaneBmayansHbix Hopm no YCC n ALl nnu Bcneacteue OPBU.

[JaHHble M3MEeHEeHUs1 MarHUTHOrO MNornst 3eMnu OLeHMBaNMUCh Mo nnaHeTapHOMy A-UH-
AeKcy.

B uccnenoBaHuy onpeaeneHa KoppensiMoHHas CBA3b Mexay M3yyYaeMbiMy nokasa-
TensMu n A- MHAeKcoM. Ha BTOpoM aTane BblAeneHbl O4HOPOAHbIE KnacTepbl No 1ay-
YaeMbIM NpU3HaKaMm.

MonyyeHHble pe3ynbTaThl NO3BONSAT CAenatb BbiBO4 O ToM, 4To B 2008 . Mmenach
cTaTtucTnyeckn 3Havymmas cnabas obpatHas koppensaumoHHas ceasb (r= -0,14 p=0,03)
mMexay 3HavdeHuaMn A nHaekca n obLMM KOnMYeCcTBOM OTCTPaHEHWUN, a TakkKe Komnu-
YeCTBOM OTCTPaHEHWUI MO MpUYNHE OTKMOHeHU oT Hopmbl YCC (r= -0,14 p=0,03). B
2009 r., korga reoMarHUTHas akTMBHOCTb Oblfla HEBbLICOKOW CTaTUCTUYECKU 3Ha4u-
MbIX KOPpPEensiuui He BbISBIEHO. OTO CBUAETENLCTBYET O TOM, YTO Npu 06LLErof0BOM
HU3KOM YPOBHE reOMarHUTHOM aKTUBHOCTU CBA3M MexXAy OTCTPaHEHUsMW OT penca
N 3HaYeHMaAMU A MHOEKca HeT. OTW [aHHble Takke MOATBEPXAAKTCs pesynsratamu
KnacTtepHoro aHanuasa.

ASSESSING THE IMPACT OF FACTORS ON
GEOMAGNIGNITNYH REMOVAL FROM THE FLIGHT
OF WORKERS OF LOCOMOTIVE BRIGADES

N.V EFIMOV, V.G ZAPOROZHETS, Railway hospital, St.Petersburg.
rvg-marketing@mail.ru

Currently,thereare conflictingdataontheimpactofchangesinthe Earth'smagneticfieldon
thehealthandperformanceofpeople. Inthispaperweassesstheactualnumberofcasesof
non-admissionofworkersoflocomotive brigade’sflightfromEarth'smagneticfieldchanges.
From a database of automated medical examinations of workers before flights
the daily number of removals from the flight wereobtained. We studied the follow-
ing parameters: total number of removals, removal due to breach the bounda-
ries of individual standards on heart rate and blood pressure or because of SARS.
The changes of the geomagnetic field were evaluated by the planetary A-index. The
study determined correlation between the studied parameters and the A-index. In the
second stage the homogeneous clusters of the studied characteristics. were revealed.
The obtained results suggest that in 2008 there was a statistically significant weak
inverse correlation (r = -0,14 p = 0.03) between the values of A index and the total
number of removals, as well as the number of removals due to variations in heart rate(r
=-0,14 p = 0.03). In 2009, when the geomagnetic activity was low statistically signifi-
cant correlations was not found. This result indicates that for low geomagnetic activity
the relationship between removals from the flights and the values of A- index do not
exists. These data are also confirmed by cluster analysis.
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ATNAC BPEMEHHbIX BAPUALIMN. OUHAMWKA
BbI30OBOB CKOPOW MOMOLL MOCKBbI 3A
NOCNEAHWMNE MATL JIET

B.A. YHEPELWLUHEB', A.I. TAMBYPLIEB?, A.B. CUTAYEBS, "Mlncmumym
ummMmyHosioeuu u gpusuonozuu YpO PAH, 2MHcmumym ¢pusuxu 3emnu PAH,
SCmaHyus Ckopol u HeommoxHoU MeduyuHckol nomowju 2. Mockasil.
azgamb@mail.ru

ATnac BpeMeHHbIX Bapvauuii NpUPOAHbIX, aHTPOMOrEHHbIX U COLMarbHbIX NPOLECCOB
— 3TO YHUKarnbHbI (yHAAMEHTanNbHbIN MEXANCLMNIMHAPHLIA TPyd, B KOTOPOM Bbl-
SIBNEH psii 3aKOHOMEPHOCTEN 3BONOLMM B NPUPOLHON M coumnanbHon cdepax. OH
TaKKe MMEET CNPaBOYHbIA XapakTep W CIY>XUT LEHHbIM UCTOYHUMKOM ANsi Hay4YHOro
noucka B pasHbIx HanpaeneHusax. Kpome Toro, matepuansl, cogepxaiimecs B Atrace
— 3TO NULa Ans pa3mbllUNeHniA, 1 uccrnegoBaHuii. B natm Tomax Atnaca, 6onbLuoe
MECTO 3aHUMalOT BOMPOCHI, CBA3aHHbIE C BINSHNEM BHELLUHUX (DAKTOPOB — MPUPOA-
HbIX, TEXHOTEHHBIX U COLMarnbHbIX - HA COCTOsIHWE 340pOBbs nogden. [NpecneaytoTcs
[BE OCHOBHbIE LieNn: Hay4YHas — yCTaHOBUTb HEN3BECTHbIE paHee 3aKOHOMEPHOCTU B
NpOTEKaHUM NPUPOAHbLIX U CouMarnbHbIX MNPOLIECCOB B NpUpoade 1 obLlecTBe U npak-
Tnyeckas — cnocobCcTBOBaTb COXpPaHEHWIO YenoBevecTBa 1 buocdepbl. BpemeHHble
psiObl - AaHHbIE O AMHAMKMKE Yucrna BbI30BOB CKOPOM MOMOLLYM - MOMOratT B KaKOW-TO
Mepe uccrnenoatb TOT Bonpoc. Mbl uccrnegyeMm AMHaMuKy BpEMEHHbIX PSA0B Bbi30-
BOB CKOpOW nomoLuy MoCKBbI C CyTOYHbIM ONPOCOM AN pasnuyHbIX 3aboneBaHuin B
TeyeHue anpens 2006 — Hosbps 2011 r.

Ona mHorux 3aboneBaHWin xapakTepeH CE30HHbIA LMK BbI30BOB CKOPOW MOMOLLM.
OTOT UMK BbI3BaH NPUPOOHBIMU — KNMMaTUYeCknMun — ocobeHHocTamu. ing pspa 3a-
6oneBaHNi BbI30BbI CKOPOW MOMOLLM CE30HHOMO LMKNa He MMetoT. HegenbHbIN LMK
BbI30OBOB CKOPOW MOMOLLM MPUCYTCTBYET BO BCeX 0OpaboTaHHbIX Hamy BPEeMEHHbIX
psgax, B TOM Y1cre 1 A5 BbI30BOB MO He cpasy BbISIBNAEMbIM Cryyasim (Hanpumep,
Tybepkynes), a Takke Mo cryyasm, He JOMycKaloLMM oTnaratenscTBa (HopmMarnbHbie 1
npexaeBpeMeHHble podbl). OTO CBMAETENbCTBYET MO HAaLLEMY MHEHUIO O COLManbHOM
reHesuce aT0ro umkna. BeligBneHa saameTHas peakuus Yncna BbI30BOB CKOPOI MOMOLLN
Ha apkue gHn 2010 r. Hanbonee cunbHble YBENUYEHMS YMCa BbI30OBOB B XapKue OHN
UMET MeCTO Ans crny4vyaeB 3aboneBaHuii COCyA0B rOfIOBHOMO MO3ra, aHrvHbl, NMHEB-
MOHWMW, HEPBHbIX 3aboneBaHui, rMNOTOHUKN. YNCro BbI3OBOB MO ClyYasiM CepAeyHO-
cocyamucTbix 3abonesaHunin, 06OCTPEHNS TMNEePTOHMYECKON BONe3HW, NPOoSBNAETCS He
CTOMNb CUINbBbHO, KaKk MOXHO ObINo oxuaaTb. VimetoTcss 0COBeHHOCTN Yucna BbI30BOB
ONs pSAO0B pasnnyHbIX 3abonesaHunii ¢ audpdepeHumaumen no nony 1 Bo3pacrTy.

lMpoBedeHo conocTaeneHne AaHHbIX MO YMCAy BbI3OBOB B roAbl, KOrAa elle He bbinm
BBeAieHbl POX4ecTBEHCKME KaHUKYMbl NO CPaBHEHUIO C rogamu, koraa oHu bbinu. Oka-
3arnoch, YTO YMCMO BbIZOBOB MO Criy4asiM 060CTPEHUsT rMnepToHnYeckon 6onesHn 3a-
METHO BO3pacTaeT nocne BCcTpeun HoBoro roga Bo BpeMsi KaHUKYn 1 aepxuTcs bonee
NPOAOIMKUTENBHOE BPEMS, YeM B rofbl, KOrAa KaHWKyIbl eLle He bbinv BBegeHbl. [ns
Apyrux 3abonesaHuni 3aMEKT UM OTCYTCTBYET UMW HE CTOMb SIPKO BbIPAXKEH.

Pa6ota BbinonHeHa npu nogaepxke MNporpammbl MNpesngnyma PAH «PyHaameHTanb-
Hble Haykv — MeauumHe». ABTOpbl GnarogapsT cTaHUMo MEAULIMHCKOW CKOPOW NOMO-
wm um. A.C. MyykoBa 3a npegocTaBreHne CTaTMCTUYECKMX MaTepranosy

ATLAS OF THE TEMPORAL VARIATIONS.
EMERGENCY CALL DYNAMICS FOR LAST FIVE
YEARS IN MOSCOW

V.A. CHERESHNEV', A.G. GAMBURTSEV?, A.V. SIGACHEV?, ."Institute of
Immunology and Physiology of the Ural Branch of the Russian Academy of Sciences.
2Institute of Physics of the Earth RAS, *The station of emergency care, Moscow.
azgamb@mail.ru

The Atlas of temporal variations in natural, anthropogenic and social spheres is a
unique piece of fundamental interdisciplinary research, which contains some laws un-
derlying evolution in the natural and social spheres. It can be used as a reference book
and valuable source of information for research in different directions. Moreover the
materials contained in the Atlas feed thought and investigations. Five volumes of the
Atlas focus a lot of attention on questions associated with external factor influences,
such as natural, anthropogenic and social processes, on people health state. The At-
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lases pursue two main goals. The first of them is scientific and consists in discovering
the unknown behavior pattern of natural and social processes. The second, practical,
aim is to ensure the preservation of mankind and the biosphere. Time series, namely
data on dynamics of emergency calls in Moscow, help us to investigate the question. A
study is made of the number of emergency calls (NEC) for different diseases in Mos-
cow with daily sampling from April of 2006 to November of 2011. Many diseases exhibit
a seasonal rhythm of the NEC generated by natural climatic features. However some
diseases do not have the seasonal rhythm. A weekly rhythm of the NEC is marked in
the every time series processed including the calls related to not immediately revealed
tuberculosis as well as to urgent cases such as easy and preterm deliveries. In our
opinion, this suggests social origin of the cycle. It is found that there exists a pro-
nounced reaction of the NEC on hot days in 2010. The greatest increase falls on cases
of diseases of brain vessels, quinsy, pneumonia, nervous diseases and hypotension.
The increase of the NEC connected with cardio-vascular diseases and acute attacks
of hypertension disease manifests itself not as severe as might be hoped for. There
exist features of the NEC in reference to sexual and age differentiation. The data on
the NEC falling on the year with Christmas holidays existence are compared with those
with Christmas holidays absence. It is found that the NEC associated with acute at-
tacks of hypertension disease markedly increases after the New year celebration and
lasts for a longer period in the years with Christmas holidays existence as compared
to those the with Christmas holidays absence. For other diseases, this effect is either
absent or not so clearly defined.

The work was supported by the RAS Presidium program Basic Sciences for Medicine.
We are grateful to the Puchkov Ambulance and Emergency Care Station, Moscow, for
the materials made available to us.
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MAIrHUTOYYBCTBUTEJIbHOCTb >KNBbIX
OPTAHM3MOB KAK ONH U3 OCHOBHbIX
MEXAHMU3MOB BJIMAHNA KOCMWYECKOU
Nnoroabl HA YEJNIOBEKA N XKMBOTHbIX

0.B. XABAPOBA, B.H. OBPUAOKO, N"Hcmumym 3emHo2o0 MazHemu3ma,
UoHocbepb! u PacnipocmpaHeHusi paduosgoriH um. H.B.[Nywkosa, Tpouyk, Poccus.
habarova@izmiran.ru

Pa3BuTre conHe4yHo-3eMHOM PM3NKN B COMETAHMMN C IKCMeprMeHTammn B obnacTu re-
nmobuonormn no3sonunm copmynMpoBaTb psig OOLLENPUHSTLIX MOMOXEHWA, OfHO
N3 KOTOPbIX FF1AacuT, Y4T0 peakunst Goo6BLEKTOB Ha N3MEHEHNS KOCMUYECKOWN MOTOAbI,
perncTpmpyemas OgHOBPEMEHHO B pa3HblX TOYKax 3eMHOro Lapa, obycrnosneHa Bo3-
OencTBMeM reomarHmTHoro nons. B goknage obcyxaaroTcs KOHKPETHbIE MeXaHWU3Mbl
peanu3auum CBA3N «KMarHUTHOE Mosie — XXUBOW OpraHW3M», BKITI0Yas:

- MarHMTO4YBCTBUTENBHOCTL 3a CYET HaNMuusl eppoMarHeTUKoB,
- HamMarHMYnBaHue ABUXKYLLENCS XMOKOCTU, BXOASLIEN B cocTaB 61MoobbekTa,
- 3(pheKTbl MapaMeTPUYECKOro pe3oHaHca B XKMBbIX OpraH13max.

ﬂpmno»(eHme OaHHbIX MeXaHM3MOB K peanuam cpenbl obuTaHMs YeroBeka u XNBOT-
HbIX OEMOHCTpUpyeT BO3MOXHOCTb a[leKBaTHOM OLEHKM NMPUYNHbI peaKkunn XUBbIX
OpraHM3mMoB Ha pe3kne U3MeHeHudA KOCMMYECKOM NOrodbl, a Takke gaeT OCHOBY Ansa
nporHo3sa NOCneACTBUI HEraTUBHbIX BO34ENCTBUI Opr)KGIOLLI,el;I cpenbl.

MAGNETOSENSITIVITY OF LIVE ORGANISMS AS
ONE OF THE MAIN MECHANISMS OF THE SPACE
WEATHER INFLUENCE ON HUMANS AND ANIMALS

OLGA KHABAROVA, VLADIMIR OBRIDKO, Institute of terrestrial magnetism
(IZMIRAN), Troitsk, Russia. habarova@izmiran.ru

Progress of solar-terrestrial physics as well as experimental development of heliobiol-
ogy has led to putting forward some commonly-accepted theses. One of them states
that global biospheric response to changes of space weather is determined by the
geomagnetic field’s impact. In our report we discuss certain mechanisms of the imple-
mentation of the “magnetic field — a live organism” relationship, such as:

- magnetosensitivity due to biogenic magnetite,
- magnetization of moving liquids inside organisms,
- parametrical resonance in living organisms’ effect.

Under consideration of real biotopes, these mechanisms give possibility of an ad-
equate estimation of causes of living organisms’ reaction to sharp space weather
changes. Additionally, it provides a basis for forecasts of consequences of negative
environmental influence.



OLIEHKA BITMAHNA NEPEMELLEHNN
MAIHUTHOIO MNMOJMKOCA 3EMIT HA TEXHOCOEPY
N BUOCODEPY

N.N. NA3YTWUH, HayyHo uccrniedosamenbsckuli uHecmumym sadepHoul ¢ou3uku um. [.B.
CkobenbubiHa MI'Y, Mockea, Poccus. lli@srd.sinp.msu.ru

MCTOYHMKOM BO3AENCTBUSA MarHUTHOW aKTMBHOCTW Ha Guocdepy u TexHocdepy sB-
NAKTCS HE CTOMbKO MarHUTHble Bypw, CKONMbKO MarHUTocdepHble cybbypu, MOLLHOCTb
KOTOpbIX BO3pacTaeT BO BpeMSI MarHUTHbIX Oypb. Bo3mMoXHOE cMeLleHne MarHuTHOro
nontoca B HanpasneHun Cubupu nprvBeaeT K CMELLEHMIO B TOM KE HarnpaBreHun
aBpoparnbHONM 30Hbl. B pesynbrate BO3OenCcTBME Ha Ouocdepy M TexHocdepy 3Ha-
4nTEnNbHO BblpacTeT Ha TeppuTtopun Poccumn n CeepHoln EBponbl U yMeHbLUNTCS B
Kanage n CLUA. MpoBeaeHHbIV pacyeT NokasbiBaEeT, YTO MPU CMELLEHUN MarHUTHOrO
norntoca K nontocy reorpaduyeckoMy o6nacTb NOMAsPHbIX MarHUTHbIX Oypb cMecTUTCs
Ha wupoTty lMNeTepbypra, a cMeLleHre Kk CeBEpHON OKoHevHocTu CeBepHol 3emnu —
Ha wupoty MockBbl. B rogbl MMHMMYMa COMHEYHOW akTUBHOCTW KONWMYECTBO OHEWN
¢ Kp-ungekcom 6Gomblie 6 coctaBnsieT okono 2 %, Torga Kak B rogbl MakcMMmyma
-nopsigka 40%, 1 BEPOATHOCTb OTpuLaTENbHbIX 3dEKTOB CYyLLIECTBEHHO BO3pacTaeT.

SHIFT OF THE EARTH'S MAGNETIC POLE: HOW
IT WILL INFLUENCE ON TECHNOSPHERE AND
BIOSHERE

L.L. LAZUTIN, Skobeltsyn Institute of Nuclear Physics, Moscow State University,
Moscow, Russia. lll@srd.sinp.msu.ru

It is well known that magnetic storms influenced on biosphere and technosphere. As a
meter of fact for the influence are responsible magnetospheric substorms, which inten-
sity increased during global magnetic storms. Possible shift of the North magnetic pole
toward Siberia will be accompanied by the shift of the auroral zone, where substorm
activity has maximum. As a result of this shift, negative consequences of the magnetic
activity will became increased in Russia and North Europe and decreased in North
America. Modeling shows that a shift of the North Pole to the location of the geographi-
cal pole will result in the shift of the auroral zone to the latitudes of St-Petersburg,
whereas pole shift to the north coast of the Novaja Zemlia will bring auroral zone over
the Moscow. Influence on biosphere and technosphere will be small during the years
of solar minimum, only 2% of days will reach Kp > 6. Whereas during years of solar
maximum about 40% of days will reach such high activity level and probability of the
negative influences will be essential.
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O CBA3N dYHKUMNOHATIbHbBIX NMOKA3ATEJEN
C ATMOC®EPHBIMU N TEOMATHNTHBLIMW
GAKTOPAMAN Y MY>KYNH — CEBEPAH

B MHOITOMECAYHOM UCCIIEOOBAHNA

K0.I. CONOHWH, MHecmumym ¢busuonoeuu Komu HL| YpO PAH, 2. Cbikmbigkap,
Poccusi. solonin@physiol.komisc.ru

BBepeHue. B pamkax npoekta «Mapc-500» B nepuog ¢ anpens 2009 r. no Hosi6pb
2011 r. Ha CeBepe Poccum (r. CoikTbiBKap, 62° C.11.) NpoBeAeHo nccnegoBaHue rpyn-
Mbl MCMbITaTENEW-BONIOHTEPOB MO eAMHOW MeToAuKe, pa3paboTaHHol B IHCTUTYTE Me-
Avko-6uonornyeckux npobnem PAH.

Lle]'lb paGOTbI — OUeHKa BO3MOXHOIo BIUAHUA aTMOC(*)eprIX N reoOMarHUTHbIX (baK-
TOPOB Ha OpraHM3M OTAeNIbHbIX BOJIOHTEPOB MNMpu ANMUTEeNnbHOM exeMeCAYHOM MOHU-
TOPUHTre.

MaTtepuanbi u metoabl. ExxemecsyHo (C HEKOTOPbIMU NepepbiBaMu) B 24 TOYKax Ha-
ontoaeHns 6o 06crnegoBaHO 8 NPaKTUYECKN 300POBbIX MY>KYMH B BO3pacTe oT 26 A0
44 net (B cpegHem 33 roga). Miamepsann gyHKUMOHaNbHbIE MOKa3aTenu: 4acToTy cep-
AeyHbix cokpawennii (YCC), cuctonmyeckoe (Ch), anactonuyeckoe (A1) n cpenHe-
OnHamunyeckoe (COO) apteprnanbHoe faBneHwe, BoriHoe npousseneHune (A1), mak-
CYMarnbHy0 3a4epXKy AbixaHus Ha Bgoxe (M3[), »xusHeHHbIn nHaekc (XKW), cunoson
nHgekc (CU), kapamnopecnupaTopHbin nHaekc CkubuHckon (MC) n Bpemsi npocToit
3puTenbHO-MoTopHOM peakuun (BM3MP). aHHble no aTmocdepe (4aBneHne Bo3ayxa
— P, ero BnaxHocTb - Bn, Temnepatypa — T) B CbikTbiBKape B AHW 06cnenoBaHns Obinm
B3ATbl C caunTa http://meteo.infospace.ru, a [JaHHble Mo reomarHutHom obcTaHoBKe
(vHpekebl Kp n Ap) - ¢ cauta ftp:/ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/
INDICES/KP_AP. Copepatve kucnopopa (PO,) B atMocepepe Gbino paccumtaHo
no chopmyne KnaneipoHa. B pa6ote npmmeHeH KOpPENSLUMOHHbIA aHann3 AvHaMu-
YECKMX PSAOB Y KaXaoro Ucnbitatens (BHYTPUUHAMBUAYANbHAA UM MHTpa-Koppens-
uus). Mpu anvHe psiaa B 24 napbl CTaTUCTUYECKU 3HAUUMbIV KOS MPULIMEHT KOppens-
unm (npw p<0,05) paseH 0,41 n BbiLwLe.

PesynbraThl. Y BonoHTepa 1 BbisiBneHa npsamas ceasb YHCC ¢ T n CU ¢ PO,. Y BonoH-
Tepa 2 npsimo ceasaHbl NC n BM3MP ¢ P, IC ¢ PO2, o6paTHo KoppenmperT,zﬂ,D, UCCwn
Ol c P, YCC c PO2. Y BonoHTepa 3 nmeetcs npsimas cessb M3/ ¢ P, obpaTHble cBA3M
M30 n NC ¢ Bn, M3 u UC c Kp, BIMN3MP ¢ Ap. Y BonoHTepa 4 npsiMo KOppenupyroT
NC c P, XXM ¢ T, M3 c Ap, obpaTtHo koppenupytoT BINM3MP c P, K/ ¢ Bn. Y BonoHTepa
5 BbisiBneHa npamas koppenauua M3 ¢ Bn n XKW ¢ T, obpaTtHas koppenauusa XX ¢
PO2. Y BonoHTepa 6 npsamo koppenvpytot CO c P, XXW ¢ T, CO n CAA c PO2, obpaTHo
koppenupytoT XKW ¢ P, XU ¢ PO2. Y BonoHTepa 7 BbifiBNeHa npsamas Koppensaums
XKW ¢ T, obpaTtHble koppensummn XX ¢ PO2, [N ¢ Kp 1 ¢ Ap. Y BonoHTepa 8 nmeetcst
Tonbko ofgHa obpartHasa koppensaums CO ¢ Bn. Takum ob6pa3om, YMCro BbISBNEHHbIX
CTaTUCTUYECKN 3HAYMMBIX KOPPENALMOHHBIX CBA3EN (hyHKUMOHAmMbHBIX Mokasarenen
C (hakTopamm 3eMHOM N KOCMWYECKOWN «MOrogbl» PasfnMyHO Y pasHbIX MHAMBUAYYMOB
(ot 1 go 7). Bornble Beero cBsazen obHapyxeHo ¢ P (10 y 4 nuu), nanee nayt PO, (8
cesizent y 5 nuu), T (5 cesizent y 5 nuw), B (5 casasen y 4 nuu), Ap (3 cesisn y 3 J'IVIL[)
n Kp (3 cBsAsm y 2 nuu). M3 dpyHKLMOHanNbHbIX NoKa3aTenen yalle BCero 3aBUCUMbIMA
n Hanbornee 4yBCTBUTENBHbLIMKU Oka3anucb XKW (9 ceszen). M3 n C (no 5 ceasen),
meHee vyBcTBUTENLHLI YCC, A, CO 1 BM3MP (no 3 ces3u), a takke OO0 n CU (no 1
cBA3u). [peacTaBnsoT MHTEPEC N YMEPEHHbIe, MYCTb U CTAaTUCTUYECKU HE3HAYUMbIE,
koppensumm ¢ koadduumeHtom 0,3-0,4, ykasbiBaloLme Ha BeposATHbIe TeHaeHuun. C
YHETOM 3HauMMbIX koddpdpuumerToB XKWy 7 nuu 13 8 npsimo koppenupytot ¢ T, a y 6
nmu XKW o6patHo koppenupyet ¢ PO,. C P BoisiBnisietcs 17 Takux cesasen, ¢ Bn, T, PO,
—no 16 cesAsen, ¢ Ap — 15 cBazew, C?Kp 8 cesazen.
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THE RELATIONSHIP OF FUNCTIONAL
PARAMETERS WITH ATMOSPHERIC AND
GEOMAGNETIC FACTORS IN NORTHERN
POPULATION OF MEN DURING THE LONG TERM
OBSERVATIONS

lu.G. SOLONIN, Institute of Physiology at Komi Science Centre of the Ural Division
of Russian Academy of Science, Syktyvkar, Russia. solonin@physiol.komisc.ru

Introduction. Within the framework of the “Mars-500" project from April, 2009 to No-
vember, 2011 in the North of Russia (Syktyvkar, 62°N.) the study of test-volunteers
group was carried out by the method developed at the Institute of Biomedical prob-
lems of Russian Academy of Science. The goal of the work is to assess the possible
effect of atmospheric and geomagnetic factors on the individual volunteers’ organisms
during long-term monthly monitoring.

Materials and methods. Ones in month (with some interruptions) 8 almost healthy
men at the age of 26 to 44 (their mean age was 33) were examined in 24 observation
points. Functional parameters such as heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), average dynamic arterial pressure (ADAP), double
product (DP), maximal breath-holding at inspiration (MBHI), life index (LI), power index
(PI), the Skibinskaya cardiorespiratory index (CRI) and a simple visual-motor reac-
tion time (SVMRT) were measured. The atmospheric data (air pressure — AP, the air
humidity — AH, the temperature — T) during these days in Syktyvkar were taken from
the site http://meteo.infospace.ru and geomagnetic data (Kp and Ap indexes) were
taken from the site ftp:/ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDICES/
KP_AP. Atmospheric oxygen content (PO,) was calculated using Clapeyron formula.
In this work correlation analysis of time series was used for each test-volunteer (intra-
correlation). For time series with 24 pairs statistically significant correlation coefficient
(at p<0,05) is equal to 0,41 and above..

Results. The direct link of HR with T and Pl with PO, were detected in the volunteer
1. CRI and SVMRT with AP, CRI with PO, have a direct connection, but DBP, HB and
DP with AP, and HB with PO, correlate inversely in the volunteer 2. There are the direct
link of MBHI with AP, a feedback of MBHI and CRI with AH, MBHI and CRI with Kp,
and SVMRT with Ap in the volunteer 3. CRI with AP, LI with T, MBHI with Ap correlates
directly, but SVMRT with AP and LI with AH correlate inversely in the volunteer 4. The
direct link of MBHI with AH, LI with T and feedback of LI with AH are detected in the
volunteer 5. In the volunteer 6 SBP with AP, LI with T, SBP and ADAP with PO, cor-
relate directly, LI with PO, has the inverse correlation. The direct correlation of LT with
T and the inverse correlations of LI with PO,, DP with Kp and Ap are detected in the
volunteer 7. The volunteer 8 has only one inverse correlation of SBP with AH. Thus,
the number of identified statistically significant correlation of functional parameters with
terrestrial and space “weather” factors are different in different individuals (1 to 7). Most
of all correlations with AP (10 correlations in 4 persons) are identified, then comes
correlations with PO, (8 correlations in 5 persons), T (5 correlations in 5 persons), AH
(5 correlations in 4 persons), Ap (3 correlations in 3 persons) and Kp (3 correlations
in 2 persons). Most frequently LI (9 correlations), MBHI and CRI (5 correlations each)
appeared to be the most dependent and sensitive indexes, with HR, DP, SBP and
SVMRT being less sensitive (3 correlations each). DBP and Pl had one correlation
each. However statistically insignificant, correlations with 0,3-0,4 coefficients may be
of interest as they show the possible tendencies. Taking in to account significant coef-
ficients, LI correlates directly with T in 7 of 8 subjects, with LI inversely correlating with
PO2 in 6 subjects. 17 such correlations are found with P, the number of correlations
with AH, T and PO2 being 16, the number of correlations with Ap and Kp being 15 and
8 correspondingly.
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NHOOPMALIMOHHOE HAMOJIHEHWE
MEOVNLUMHCKOWM FTEONH®OPMALIMOHHOW
CNCTEMbI POCCUN

10.C. NIOBOBLEBA', P.1. KPACHOMNEPOB', A.A. FBULLUAHW', A.A.
MAKOCKO?, E.B. BOPOHOBA?, A.A. NYLUHUKOB"*, "Meogbusuyeckuli yeHmp
PAH, Mockea, Poccus, 2MMHcmumym ¢pusuku ammocgepsi um. A.M. O6yxoea PAH,
Mockea, Poccus, *MI'Y um. M.B. JlomoHocoea, Mockea, Poccusi, *®edeparnbHoe
e2ocydapcmeeHHoe yHumapHoe npednpusamue «HayyHo-uccrnedosamernbckud,
usuko-xumuyeckuti uHcmumym um. J1.5. Kapnosa», Mockea, Poccusi.
u.lyubovtseva@inbox.ru

B nocnepgHuve rogbl BoO BceM Mupe 1 B Poccuu 3acnyxeHHoe BHUMaHue yaensieTcst
BMUSIHWIO KITMMATUYECKUX U3MEHEHMWI Ha 300POBbE U MPOAOIHKUTENBHOCTb XN3HW FTH0-
gen. MNMporpamma yHOameHTanbHbIX nccnegosanun MNpesnanyma PAH «dyHgame-
TanbHble HAYKN — MeauumMHe» NpenycMaTpuBaeT co3aaHne CUCTEM KONMMYECTBEHHbIX
KpuUTepmeB, KOTopble OOAHOBPEMEHHO OTpaXanu Obl KnMMaTu4eckne U3MeHeHus, nUs-
MEHeHMVs nokasaTenen NpUpoAHbIX PakTOpPOoB, NoKa3aTenen YPoBHS XXU3HU U 300pP0-
BbSl HaceneHus.

OpgHvM 13 cnocoboB aHanu3a, cbopa M XpaHeHWs MHopMauMn O AMHAMUYECKUX
npoueccax. NPouCxXoasimnx B Hoocgepe, ABMNSETCS co3gaHne MeguLMHCKMX reorpa-
dryecknx nHdopmMaumoHHbix cuctem (MIUC). Meorpaduyeckme MHDOPMaLMOHHbIE
CUCTEMbl — 3TO CUCTEMbI, obecneymnBatoLne cbop, xpaHeHne, 06paboTky, oTobpaxe-
HWMe 1 pacnpoCTpaHeHWe NPOCTPAHCTBEHHbIX AAaHHbIX, @ TAKKE NOy4YeHne Ha Ux OCHO-
BE HOBOW MHOPMALIMM N 3HAHWIA O MPOCTPAHCTBEHHO-KOOPANHUPOBAHHBIX SIBIIEHUSIX.
TexHonorusa NMC o6beanHAeT TpaamUMOHHbIE onepauun paboTbl ¢ 6a3amMm AaHHbIX C
npenmyLLecTBamu NONIHOLEHHOIO BU3yanbHOro NPeACTaBNEHNS 1 MPOCTPaHCTBEHHOIO
aHanuaa.

B HacTosilee Bpemsl CyLIECTBYHOT MpuMepbl ycnewHoro noctpoenns MIUC otge-
NbHbIX pernoHoB. Mexay Tem, NpakTU4eckn He NpeanpUHUManmcb NOMNbITKA NOCTPoOe-
Hust MITUIC ans Bcen TeppuTtopumn Poccum, BkovatoLwen B cebs 0qHOBPEMEHHO KIu-
MaTUYeCKMe, SKOMNormyeckme, NpupoaHble 1 Meguko-reorpadumyeckme gaHHbIe.

Llenb HacToswen paboTtsl — co3gaHne MIMMC Poccun, oxBaTbiBaloLLEn BCIO TEPPUTO-
P10 CTPaHbl B YCIOBMSAX M3MeHsioLerocs knumara u akonorum. MIMMNC coctaensetcs
Ha OCHOBe HakomnneHHow uHdopmMauum nHctutytammu PAH, PAMH, MwuH3gpascou-
pa3suTus 1 PocrugpomeTta o AMHaMuKe M3MEHeHMWs KnMmara, U3MeHEHMNn COCTOSHNS
9KOCUCTEM B MPOCTPAHCTBE U BO BPEMEHU, PUCKOB 3ab0neBaemMocT 1 CMEPTHOCTU
HaceneHus.

B poknage npeacTtasneHbl pernoHarnbHble KapTbl UISMEHYUBOCTU KnuMmaTta, aHTpono-
FeHHbIX 3aI'pF|3HeHVIl7I aTMOCd)epbl, BOAbI M NOYBbLI, AaHHblE 06 3KOHOMUYECKOM pas3Bun-
TN N O pUCKax 3aboneBaemMoCcTy HaceneHus.

FILLING THE MEDICAL GEOINFORMATION
SYSTEM OF RUSSIA

Yu.S. LYUBOVTSEVA', R.l. KRASNOPEROV', A.D. GVISHIANI', A.A. MAKOSKO?,
E.V. VORONOVA?, A.A. LUSHNIKOV'#, 'Geophysical Center RAS, Moscow, Russia,
20bukhov Institute for Physics of Atmosphere RAS, Moscow, Russia, *Moscow State
University, Moscow, Russia, *Federal State Unitary Enterprise “Karpov Institute of
Physical Chemistry”, Moscow, Russia. u.lyubovtseva@inbox.ru

During last years all over the world and in Russia the considerable attention is given
to the influence of climatic changes to the human health and the life interval. The
program of fundamental research of Russian Academy of Science “Fundamental Sci-
ence to Medicine” assumes the creation of a system of quantitative criteria that would
represent the simultaneous climate changes, the changes of natural factors and the
changes of life and health levels of the population.

The medico-geographical information nets (MGIN) is a method for analyzing and col-
lecting the information on the dynamical processes going on in the noosphere. Geo-
graphical information nets (GIN) are the systems providing collection, storage, treat-
ment and spreading the spatial data that can serve for obtaining a new information and
knowledge on spatially coordinated phenomena. The GIN technologies combine the
traditional operations with the data bases and possess the advantages of full-fledged
visual presentation and spatial analysis.
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At present time there exist the successful examples of creating MGIN for some re-
gions of Russia. Meanwhile, the attempts have not practically undertaken to create
a global MGIN of Russia that would include climatic, ecological, natural and medico-
geographical data.

This work aims at creating the MGIN of Russia overlapping the whole territory of the
country under the conditions of the climatic and ecological changes. The MGIN is
composed on the basis of the information collected by the Institutes of RAS, RAMS,
Ministry of health and social development and Russian Meteorological Agency on the
dynamics of the climate changes, the spatial and temporal changes in the states of
ecosystems, risks of deceases and mortality of the population. The presentation is
reporting on regional maps of the climate changes, of anthropogenic pollutions of the
atmosphere, water and soils, the data on the economical developments and the distri-
bution of risks of deceases of population.
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OUEHKA BJIIMAHNA ATMOCOEPHbIX

N TEOMATHNTHBIX ®AKTOPOB

HA BETETATUBHYIO PEIYNAUNIO
KPOBOOBPALLEHVA NN COCTOAHME MNOKAPOA
Y MY>KYMH EBPOMENCKOIO CEBEPA POCCUW

A.J1. MAPKOB, MHcmumym ¢busuonoeuu Komu HL| YpO PAH, 2. Cbikmbigkap,
Poccus. volkarb@mail.ru

BeepeHue. B pamkax mexayHapogHoro npoekta «Mapc-500» B nepwog c anpens
2009 r. no Hosbpb 2011 1. Ha CeBepe Poccun (r. CoikTbiBKap, 62° c.WI.) NpoBeaeHO
nccnefosaHve no eamHon meroauke (paspabortanHon B MHL - WHcTUTyTE Mepmko-
Bronornyecknx npobnem PAH) rpynnbl MyX4nH-CEBEPSIH.

Llenb paGoTbl — OLEHUTb BUSIHWSE aTMOCHEPHbIX U reOMarHUTHbIX (hakTopoB Ha Bere-
TaTMBHYIO PEryNALMIO KPOBOOBPALLEHMSI 1 COCTOSIHNE MUOKapAa Y OTAEmNbHbLIX BOMOH-
TEpOB B XOAe ASMTENBHOMO €XeMECSYHOT0 MOHUTOPUHTA.

MaTtepuanbi n metopabl. O6cnenoBaHo 8 NnpakTUYECKN 340POBbIX MYXXYMH-J0OPOBOrb-
ueB (Hay4Hble COTPYOHWKM 1 odmcHble cnyxawme MYC) BospacTtom oT 26 o 44 nerT.
B vccnegosaHum ncnonb3oBany annapaTHO-NporpaMMHbIN KOMMneke «3kocaH-2007»
(MeguumHcKe KoMMNblOTEPHblE CUCTEMBI, . 3eneHorpad), BKoYaoLwmn B cebs anna-
paTHo-nNporpaMmMHble Komnnekcel «Kapgusap» (aHanns BCP) n «KapgnoBusop-06»
(amcnepcuonHoe kaptupoBaHue OKI — OK OKI). lMNpu aHanuse BCP Bbiumcnsanu
cTpecc-nHaekc (Sl), nokasartenb akTMBHOCTU perynaTtopHbix cuctem (MAPC), nHaekc
ueHTpanm3auun (IC). C noMoLLblo cncTeMbI CKpUHKHIA cepaua «KapanoBusop-06» pe-
ructpupoBanu nHaekc K 3K «Muokapa». Kpome Toro, paccumTbiBany MHOEKC OYHK-
UMoHanbHbIX nameHeHun (MON). OanHele no temnepatype (T), gasnenuto (P) n oTHo-
cuTenbHon BnaxHoctu Bosgyxa (RH) B r. CbikTbiBKape B AHU UcCneaoBaHWs B3AThI
¢ canTa http://meteo.infospace.ru; 3Ha4eHNsi MHOEKCOB reOMarHUTHOM akTUBHOCTM Kp
n Ap - ¢ cavta ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDICES/KP_AP.
CopnepxaHue kncriopona B Bosayxe (PO,) onpegensnu no dopmyne Knannepoxa.

[nsa BbISBNEHWs1 B3aMMOCBA3EN Mexay M3ydaeMblMu NnokasaTensamu BblYMCASNM KO-
achdurumneHT paHroson koppensaumm Cnvpmena.

Pe3synbraThl. Y Tpex 4OOPOBONbLEB HE BbISIBNEHO 3HAYMMOW KOPPENSALIMOHHOW CBS3N
Mexay pr3nonormyecknmy nokasaTensimm u MHaeKcamMmy reoMarHUTHOM akTUBHOCTH, a
TaKkke MeTeoporornyeckumm napametpamu. Y mcnoityemoro Ne 4 BeisiBneHa cBssb Sl
¢ Kp n Ap (r=-0,48, p=0,02 n r=-0,42, p=0,04, cootBetcTBeHHO) 1 NMAPC c RH (r=-0,49,
p=0,02), PO, (r=-0,47, p=0,02), T (r=0,50, p=0,01). Y BonoHTepa Ne 5 oTmeyeHa cBsA3b
NOUNcCT(r ﬁ 42, p=0,04) n PO, (r=-0, 44 p=0,03). Y pobposonbLa Ne 6 yctaHoBne-
Haceasb ICc T (r 0,46, p= 0023 m PO (r=-0,54, p=0,01), a Takxke Sl n MAPC c P
(r=-0,53, p=0,01 n r=-0, 52 p=0,01). Y oécne,uyelvloro Ne 7 nokasaHa obpaTHas CBs3b
nHgekca «Muokapg» ¢ P (r=-O,45, p=0,03). Y BonoHTepa Ne 8 nokasaHa cBa3b Sl ¢
MHOEKCaMM reomarHUTHoM aktmBHoctn Kp u Ap (r=-0,52, p=0,01 n r=-0,52, p=0,01,
COOTBETCTBEHHO), a Takke uHgekca «Mwuokapg» ¢ P (r=0,46, p=0,02). Takum obpa-
30M, KONMMYECTBO CTATUCTUYECKN 3HAYMMbIX KOPPENALMOHHBIX CBSA3e aTMOCHEpPHbIX
1 reoMarHMUTHbIX (hakTOpOB C NokasaTensMy BereTaTyuBHOW perynsuum kposoobpate-
Hus,, ungekcom OK SKI «Mwuokapg» n NUOU y obcneqoBaHHbIX NUL, pa3nuyanocs.
MokasaHo, 4YTo Hanbonee YyBCTBUTENbHBIMU K METEOPOSIOrMYECKM U KOCMUYECKUM
napametpam okasanuce Sl (5 cesasent) un NAPC (4 csasum), Torga kak nHgekc AK 3K
«Mwokapa», IC n MOU umenn no 2 aHa4yMMble CBA3N.

ASSESSMENT OF INFLUENCE OF ATMOSPHERIC
GEOMAGNETIC FACTORS ON VEGETATIVE
REGULATION OF BLOOD CIRCULATION AND
MYOCARDIUM CONDITION IN MALE RESIDENTS
OF RUSSIAN EUROPEAN NORTH

A.L. MARKOV, Institute of Physiology at Komi Science Centre of the Ural Division of
Russian Academy of Science, Syktyvkar, Russia. volkarb@mail.ru

Introduction. In the course of international project “Mars-500" from April 2009 till No-
vember 2011, a study was conducted on the group of healthy men, residents of Rus-
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sian European North (city of Syktyvkar, 62° N.L).

The aim of the study was to assess influence of atmospheric and geomagnetic factors
on vegetative regulation of blood circulation and myocardium conditions in healthy
volunteers during long-term monthly monitoring.

Materials and methods. 8 healthy volunteers (age 26-44 years; scientists and office
workers of EMERCOM of Russia) were studied using hardware-software complex
“Ecosan-2007” (Medical Computer Systems, Zelenograd). “Ecosan-2007” incorpo-
rates hardware-software complexes “KARDIVAR” (analysis of heart rate variability)
and “CardioVisor-06s” (analysis of ECG dispersion mapping).In analysis of HRV
stress index (Sl), index of activity of the regulatory systems (IARS), centralization
index (IC) were measured. Cardioscreening system “CardioVisor-06” registered in-
dex “Myocardium”. In addition functional changes index (FCI) was calculated. Data
on temperature (T), air pressure (P), relative air humidity (RH) in days of monitoring
were obtained from website http://meteo.infospace.ru; indices of geomagnetic activity
Kp and Ap — from website ftp://ftp.ngdc.noaa. gov/STP/GEOMAGNETIC DATA/INDI-
CES/KP_AP. Atmospheric oxygen content (PO,) was calculated using Clapeyron
formula. Spearman rank correlation coefficient {vas used to study correlations be-
tween abovementioned indices.

Results. Three volunteers didn’t show any significant correlations between physiologi-
cal indices and geomagnetic activity indices and meteorological parameters. Partici-
pant number 4 showed significant correlations between S| and Kp (r=-0,48, p=0,02)
and Sl and Ap (r=-0,42, p=0,04) and between IARS and RH, PO, and T (r=-0,49,
p=0,02; r=-0,47, p=0,02; r=0,50, p=0,01 respectively). Volunteer number 5 showed
correlation between FCl and T (r=0,42, p=0,04) and between FCI and PO, (r=-0,44,
p=0,03). Volunteer number 6 showed correlations of IC and T (r=0,46, p=20,02) and
IC and PO, (r=-0,54, p=0,01), also correlations between S| and P (r=-0,53, p=0,01)
and Sl and’ IARS (r—-O 52, p=0,01) were found. Participant number 7 showed nega-
tive correlation between “Myocardium” index and P (r=-0,45, p=0,03). Participant
number 8 revealed correlations between S| and geomagnetic activity indices Kp and
Ap (r=-0,52, p=0,01 and r=-0,52, p=0,01 respectively), and “Myocardium” index and P
(r=0,46, p=0,02). Thus total numbers of significant correlations between atmospheric
and geomagnetic factors and blood circulation vegetative regulation indices, “Myocar-
dium” index and FCI in individuals under study differed. It was shown that Sl and IARS
(5 correlations and 4 correlations respectively) were more sensitive to meteorological
and geomagnetic factors, and “Myocardium” index, IC and FCI had only 2 significant
correlations each.
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NWHTEIPATBHbBIV NOAXOA K N3YHEHUIO
BJTIMAHNA KOCMO®UINYECKNX PAKTOPOB HA
PYHKUNMOHATIBHOE COCTOAHNE YEJIOBEKA.
MEXOYHAPOOHbIV NMPOEKT

H.N. XOPCEBA'2, N.E.TPUTOPbLEB?, J1.B.NMOCKOTUHOBA*, I'B KUITIECCAS?,
A.B. TMIMBEHKO?, "MHcmumym 6uoxumuyeckoli couduku um. H.M.OmaHyans
PAH, Mockea, Poccus, 2MMlHcmumym kocmuyeckux uccriedosaruli PAH, Poccusi,
Mockea. sheridan1957@mail.ru. *Kpbimckuli 2ocydapcmeeHHbIl MeOuyuHCKUU
yHusepcumem umeru C.U.[eopauesckozo», Cumgbepornonb, YkpauHa.
mhnty@yandex.ru. *‘Yilicmumym ¢puzuonoauu npupodHbix adanmayul YpO
PAH, Poccusi, ApxaHeernbck, Poccus. liliya200572@mail.ru, STaspuveckuli
HayuoHarnbHbIlU yHugsepcumem um. B.U. BepHadckoeo, 95007, Cumcbeporiorns,
YkpauHa. kilessa@gmail.com

13BeCTHO, UTO HEpPBHAsi cMCTEMa YernoBeka (0CODEHHO LieHTpanbHasi HepBHasi CUCTe-
ma - LIHC) Becbma 4yBCTBUTENbHA K UIBMEHEHWIO Pa3NMYHbIX (haKTOPOB BHELLHEN cpe-
[bl; HanpvMep, BO BPEMS, FEOMarHUTHbIX BO3MYLLUEHUA M3MEHSAIOTCH MHOMME MCUXO-
dumaunonornyeckue napametpbl. OfHAKO MX PeaKo UCMOMb3YHT AN N3YyYeHUs BIINSHNSA
dakTopoB BHewwHen cpeabl Ha LIHC; kpome Toro, kak npaBumno, uccrnegosaTtenu nsy-
YaloT TOMNMbKO OTAENbHbIE NMCUXO(U3NONOTMYECKNE NMOKA3ATENM, @ HE UX COBOKYMHOCTb.

Moatomy uUenb AaHHOM paboTbl — co3gaHWe MPOrpamMMHOro KOMMekca, No3Borsito-
Lero BCECTOPOHHE OLEeHWUTb (DYHKUMOHANbHOE COCTOSIHME YenoBeka, AaTb OLEeHKY
B3aUMOCBSI3N MCUXUYECKUX CYOBEKTUBHBIX COCTOSIHUA U KOMMMEKCa OOBbEKTUBHbIX
NCUXOU3NONOTMYECKNX U (DU3NONOTMYECKNX NMOKa3aTenew npu ux AnUMTENbHOW pe-
rmcTpaumm 1 conocTaBnATb MX C NapaMeTpaMy BHELUHEW cpeabl (npexae Bcero, ¢
KOCMOMM3NYECKUMU Y METEOPONOTNYECKUMN).

Vcxons v3 pesynstaToB MHOTOMETHUX MUMOTHBIX 3KCMEPMMEHTOB, a Takke aHanvsa
ONMUTENBbHOIO BPEMEHHOIO psfa eXeOHEBHOW peructpauum ncuxogmanonormyeckmx
napameTpoB, Hamu co3gaHa MHdopmMaunoHHas cuctema (LUC), peanusoBaHHas Ha
web-noptane www.umon.org.ua. «YHuBepcarnbHbIi MOHUTOPUHT 3KOIOMMYECKOTO 3A4,0-
pOBbS YeroBekay» No3BOMNSAET:

a) nony4yatb Helpo,ElI/IHaMW-IeCKVIe, ncmxonormn4yeckme, ncuUxXxosmMounoHarsrbHble, remMo-
OVNHaMU4YeCKkme nokasatesin OT UCNbITYyeMbIX HE3aBUCUMMO OT UX MEeCTOHaxXOoXaeHus,
aKKyMynupoBaTb JaHHble O AUHAMUKE UX COCTOAHUA;

6) cpaBHMBaTb MOMy4YeHHblE pesynbTaThl CO CPEAHErpynnoBbIMY HOpMamu, BU3yarnu-
31poBaTh VX B BUAE LBETOBbLIX LWKas, Tabnuu, rpadomkos, gnarpamm.

B) MPOBOAMTbL @HamNM3 JaHHbIX, OLEHNBAs COCTOSIHME YEroBeKa 1 ero 3aByUCMMOCTb OT
[eVCTBYIOLNX (PaKTOPOB, B TOM YMCIle, KOCMOMU3NYECKNX;

r) nonyyatb BbIBOAbI U PEKOMEHAALNM A5l HAYYHBIX U MPaKTUYECKUX Lienen.

NC obnagaeT LenbiM psaoM NpevMyLLIECTB, CPEAN KOTOPbIX: AOCTYMHOCTb U SKOHO-
MWYHOCTb, OTCYTCTBME HEOOXOAUMOCTU NPUOBPETEHUSI AOMOMHUTENBHBLIX YCTPOMCTB,
0aT4ynKoB, NporpaMmHoro obecnedyeHns. Apxutektypa MIC no3sonseT nerko noakso-
YaTb OOMOMHUTENbHbIE METOAMKM M MOAYMM M PaclUMpsTb cpepy MX NpUMEHEHUs,
ABNSAACH OCHOBOW peanua3auuy LMPOKOro CrekTpa Hay4yHO-MpaKTUYecKUx 3agad no
TpeBoBaHWI0 NoTeHUManbHbIX 3aKas4nkoB U/UMK NapTHEPOB.

Kpome UC, cosgaH oTaenbHbIM NporpaMMHbIv NpoayKT «J1okanbHbIN yHUBEPCanbHbIA
MOHWUTOPUHI», KOTOPbI obecneyvMBaeT He TONbKO PerucTpaumio AOMOSHUTENbHbBIX
NcMXoU3NONOrMyecknx napameTpoB, HO M Goree paclUMpPeEHHY WHTeprnpeTauuto
nonyYeHHbIX pesynsratoB. Kpome atoro, pernctpupyemble napameTpbl MOryT ObiTb
TaKke nepefaHbl Ha CanT «YHMBEpCanbHbIN MOHUTOPUHI 3KOMOMMYECKOro 340POBbS
Yenoseka» ANs UX AanbHenwwen oopaboTku.

Crnepyet OTMETUTb, YTO BCE METOAMKM U CPEAHErpyrpynnoBble HOPMbI, UCMOMb3yeMble
B A@HHbIX MPOrpaMMHbIX NPOAYKTaX, BanvAan3npoBaHbl C MOMOLLbI0 NpodeccoHanb-
Horo o6opynoBaHUsi — aBTOMaTM3MPOBaHHOMO paboyero MecTa ncuxodusnonora, T.e.
COOTBETCTBYIOT NPUHATHIM CTaHAapTaM.

Mbl nonaraem, 4YTO MPeanoXEHHbIA KOMMMEKC MOXET ObiTb MCMOMb30BaH B NOGLIX
nccrnenoBaTenbCkUX 3agadax U3yyYeHust BNUsHUS (DakTopoB BHELLHEN Cpeabl Ha LieH-
TpasbHYy0 HEPBHYIO CUCTEMY YeroBeka M Mo3BONUT MPOBOAUTL 3dhdeKTBHOE dop-
MVpOBaHNe NPOMUNAKTUHECKMX MEPONPUATUIA, HAaNpaBneHHbIX Ha cGepexeHne 3a0-
pOBbSI.
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INTEGRATIVE APPROACH TO STUDY THE EFFECT
OF COSMOPHYSICAL FACTORS ON FUNCTIONAL
STATE OF HUMAN HEALTH. INTERNATIONAL
PROJECT

N.LKHORSEVA "2, P.E.GRIGORYEYV 3, L.V.POSKOTINOVA 4, G.V.KILESSA 5,
A.V.GLIVENKO?®, " Institute of Biochemical Physics named after N.M.Emanuel RAS,
Russia, Moscow, ? Space Research Institute RAS, Moscow, Russia.
sheridan1957@mail.ru. ® «Crimea State Medical University named after
S.l.Georgievsky, Simferopol, Ukraine. mhnty@yandex.ru. *Institute of Physiology of
Natural Adaptations Ural section of RAS, Archangelsk, Russia.

liliya20057 2@mail.ru. *Tavrida National University named after V.I. Vernadsky,
95007, Simferopol, Ukraine. kilessa@gmail.com

It is known that nervous system (especially the central nervous system, CNS) is very
sensitive to the environmental changes, for example, geomagnetic disturbances can
affect many physiological parameters. However, they are rarely used to study the in-
fluence of environmental factors on CNS. Moreover, researchers have been studying
only particular physiological parameters, but not their complex effect.

The aim of this work to develop a software complex that enables a comprehensive
evaluation of the functional state of a person and assess the relationship between
subjective mental state and objective psycho-physiological and physiological param-
eter, their monitoring and comparison with some environmental parameters (mainly
cosmophysical and meteorological).

We have developed an information system (IS) based on the results of long-term pilot
experiments and analysis of time trends of daily monitoring of psycho physiological
parameters, uploaded on a web-portal www.umon.org.ua “Universal monitoring of en-
vironmental health” where one can:

a) receive neurodynamic, psychological, psycho-emotional, hemodynamic parameters
of the subjects irrespective of their location, collect the data of their dynamic;

b) compare the results obtained in the norms; represent them in the form of color
scales, tables, graphs, and diagrams.

c) analyze the data, assessing the human health state and its dependence on operat-
ing factors, including cosmophysical ones;

g) receive the conclusions and recommendations for scientific and practical purpose.

IS have many advantages, including: the availability and affordability, there is no need
to purchase additional devices, sensors and software. Architecture of IS makes it easy
to upgrade with new modules and techniques and to expand their scope, as a basis for
implementing a wide range of scientific and practical tasks per request of prospective
customers and / or partners.

In addition to IS, it has been created a separate software product called “Local univer-
sal monitoring”, which provides a registration of additional psycho-physiological pa-
rameters as well as enhanced interpretation of the results. The recorded parameters
can be transferred to the website “Universal monitoring of environmental health” for
their further processing.

It should be noted that all methods and standards used in these software products
were validated by means of professional technique — equipped working place of psy-
chophysiologist, i.e. satisfy the requirements.

We consider this complex software product could be used in any research work study-
ing the effects of influence of environmental factors on CNS, and will help to develop
effective preventive measures.
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OLEHKA BNMUAHNA BAPUALMIA COBOKYMHOCTU
DPUBNYECKMX MONEN OKPYKAIOLWEWM CPE[bI HA
OYHKLIMOHNPOBAHUE CEPOEYHO-COCYOQNCTOW
CNCTEMBbI YEJTOBEKA

O.A. TYXUINKWH, A.C. BOPOOWH, Tomckul eocydapcmeeHHbIl yHUgepcumem,
2. Tomck, Poccus. dmitry-88@mail.ru

B pabote npoBeneHa oueHKa BNUSIHNSI COBOKYMHOCTW BHELUHMX (DAKTOPOB Ha Bapwua-
U1 NapamMeTpoB akTUBHOCTU CEPAEYHO-COCYAMCTON CUCTEMbI BOJIOHTEPOB B BO3pac-
Te ot 19 go 22 nert.

MokasaHo, YTO AN UHTErpanbHON OLEHKN BIUSIHWASA BHELLHUX (hakTOPOB Ha Bapuaumm
apTepuanbHOro AaBrieHUst U caTypauuy KUCnopoaa B KPOBW B YCMOBUSX TUMNYHON
CYTOYHOW aKTMBHOCTU YernoBeka, 6e30THOCUTENBHO K NPUYMHE UX U3MEHEHUS, JoCTa-
TOYHO OLEHOK JOCTOBEPHOTO BMSIHUSA BHELLHUX (DaKTOPOB Ha BPEMEHHbIE NoKasaTe-
N1 Bapuauui cpegHero v aucnepcun neproga cepaeyHblX COKpaLLeHWUiA, MOCKOMbKY
COOTHOLLEHNS MeXAy BapuaumsiMy apTepuanbHOro AaBrneHns U caTypaumum KUCnopo-
Aa KpoBW C Bapuauusimy CpefHero u gucnepcun neproga cepaeydHblX COKpaLlLeHui
OMUCBIBAKOTCS aHaNUTUYECKMI 3aBUCUMOCTSIMU.

[lns BpeMeHHbIX 1 crnekTparnbHbIX NokKasaTenen Bapuvauuin nepnoga CepaeydHbiX Co-
KpalleHuIn onpeaereHa cteneHb AeTepMUHaLMM COBOKYMHOCTBIO NapameTpoB hu3u-
YecKMx nomnemn okpyxarowen cpefbl. [locToBepHOe BrMsiHME OKasbiBalOT aMnnuTyga
Bapuauuii BOCTOYHON KOMMOHEHTbI MArHUTHOTO MOMsi, TeMnepaTtypa v BNaXHOCTb BO3-
Ayxa, BapvaLlun 4acToTbl NepBOV MOAbl LLYMaHOBCKOrO pe3oHaTopa, nepsBov mModbl
anbBEHOBCKOrO pe3oHartopa v amnnutyabl MHdpassyka B nonoce 4actot 0 - 0.1 u.
Mpu atom 06WMIA KOS DULMEHT AeTePMUHALMM ONS OLEHOK BapuabenbHOCTU cep-
OEeYHOoro puTma n3meHsaeTca B gmanasoHe ot 0,11 ons cnekTpanbHOM NNOTHOCTA MOLL-
HOCTU B 0BnacTu ynesrpaHuskux vactoT o 0,47 Ans CyTOYHbIX Bapuauuii cpegHero
nepuvoaa cepaeyHbIX COKpaLLeHUn.

EVALUATION THE IMPACT OF VARIATIONS

OF THE SET OF PHYSICAL FIELDS OF THE
ENVIRONMENT ON THE FUNCTIONING OF THE
CARDIOVASCULAR SYSTEM OF HUMAN

D.A. TUZHILKIN, A.S. BORODIN, Tomsk State University, Tomsk, Russia.
dmitry-88@mail.ru

The paper conducted a combined assessment of the impact of external factors on the
variation parameters of activity of the cardiovascular system of volunteers aged 19 to
22 years.

It is shown that for an integrated assessment of the impact of external factors on the
variation of blood pressure and oxygen saturation in the blood in a typical daily activity
of a person, regardless of the reason they change quite reliable estimates of the effect
of external factors on the temporal variations of the average heart rate and variance of
heart rate period, because the relationship between variations in blood pressure and
oxygen saturation of blood with the average variations and dispersion period of heart
rate are described by analytical dependences.

Determination of a set of parameters of physical fields of the environment analyzed for
the temporal and spectral parameters of heart rate period variations. A significant influ-
ence of variations of the amplitude of the second East components of magnetic field,
temperature and air humidity, the frequency variations of the first mode of Schumann
cavity, a first and second mode of amplitude of the Alfven resonator and infrasound in
the frequency band 0 - 0.1 Hz. were investigated. The total coefficient of determina-
tion for the assessment of heart rate variability ranges from 0.11 for the power spectral
density at ultra low frequencies up to 0.47 for the middle period of the diurnal variations
of heart rate have been estimated. .
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BIIMAHNE KITMMATA N TEJTMOTEOPUNINYECKUX
®AKTOPOB HA PASBUTUE OCTPbIX HAPYLLEHNN
MO3IrNoBOIo KPOBOOBPALLEHUA

B.B. MAPTUPOCAH, 10.A. KPYNCKASA, Pocmosckuli 2ocydapcmeeHHbiIl
MeduyuHcKul yHusepcumem, Pocmos - Ha - [JoHy, Poccus. jk161@yandex.ru

B paboTte npoBegeH peTpPOCMNEKTUBHBLIN aHanmM3 pPacnpoCTPAHEHHOCTU U CTPYKTYpbI
OCTpbIX HapyLUeHU A MO3roBoro kposoobpalueHusi 3a nepuoppl: 2000-2002rr. n 2008-
2010rr — roga BbICOKOW M HU3KOW COSTHEYHOW akTUBHOCTM no matepuanam BCMI Ne1
r. PoctoBa-Ha-[oHy. OueHeHa KNMHUKO-HEBPOIOrMyeckas kapTuHa pasHbiX BUOOB OCT-
pbIX HaPYLLEHWIA MO3rOBOro KpOBOOOPALLEHMS U UX MCXOAbI, U3y4YEHbI OCHOBHbIE (haKTO-
pbl p1cKa, UX B3aMMOCBSI3b C XapaKTePUCTMKaMM MO3roBOro UHCYmnbTa. ConocTaBneHbl
0CODEHHOCTU, PacnpPOCTPAHEHHOCTb U TSXKECTb TEYEHNSI OCTPbIX HAPYLLEHUA MO3rOBO-
ro KpOBOOOpaLLeHNs C rennoUanyeckuMy hakTopamu 3a ykasaHHbIe Nepurobl.

[Ins ycTaHOBNEHWs CTaTUCTUYECKU 3HAYMMBbIX CBA3EN 1 paspaboTkn Moaenu nporHo-
31pOBaHUS NCMOMb30Banu MeToA NorncTuyeckon perpeccun. CtatucTuiecknii aHanmus
AaHHbIX BbinonHeH B LieHtpe BUOCTATUCTUKA nop pykoBoACTBOM AOLEHTa doa-
KynbTeTa MHOPMaTHKM TOMCKOrO rocyAapCTBEHHOIO YHMBepcuTeTa, K.T.H., JleoHoBa
B.MM. Mpouenypbl CTAaTUCTUYECKOTO aHanM3a BbINOMHANMCL C MOMOLLbIO CTaTUCTUYecC-
knx naketoB SAS 9.2, STATISTICA 10 u SPSS-20.

C nomoLblo METOAA NOrMCTUYECKON Perpeccun BbISBIEHO, YTO B nepuog Huakon CA
CTaTUCTMYECKN Yallle YMMPAT MaumMeHTbl, OTHOCSLLMECS K CTapyecKon BO3PacTHON
rpynne (75-85 nert). [lokasaHo, 4To B nepuod Hu3kon CA 3Ha4YMTenbHO MOBbLICUIOCH
KONMUYECTBO MLLIEMUYECKUX WMHCYMNBTOB MPEVMMYLLECTBEHHO HeaTepoTpomMboTUYeCK-
ro Tuna. ATepoTpoMBOTUYECKNN TUM ULLEMNYECKNX UHCYMBLTOB CTAaTUCTUYECKU Yalue
BCTpeyaeTcs B nepuop Bbicokor CA. YcTaHOBMEHO, YTO nepuopg Bbicokor CA xapak-
TepuayeTcs GOMbLINM KONMMYECTBOM reMopparnyecknx MHCYNLTOB C NPOPLIBOM KPOBU
B XXeNy[4o4kM Mo3ra (NpenMyLLeCTBEHHO NpaBononyLapHeix). BeiseneHo, 4To nepvos
BbicOoko CA xapakTepuayeTcs Hanm4ymem B3aumocBsA3n Mexay cmepTeto oT M n 06-
navHocTbio, a nepuogd Hu3konm CA — Hannynem B3aMMoCBA3M Mexay cMmepTbio oT M
MU BMaXHOCTbIO M cunown BeTpa. [lokasaHo, 4to cmepTb nuy ot MW ctatuctnueckn
yalle conpsikeHa C OCTpbIMU YCNOBUAMU NorofAbl (knaccudurkaums noroasl no bokwn)
B nepuog Hu3kor CA 1 ¢ pasgpaxaroLmmm ycnosusamMmu norogbl B nepuos Boicokon CA.

CLIMATIC EFFECT AND EFFECT OF
HELIOGEOPHYSICAL FACTOR ON DEVELOPMENT
OF ACUTE DISORDERS OF CEREBRAL
CIRCULATION

V.V. Martirosyan, Y.A. Krupskaya, Rostov State Medical University, Rostov — on-
Don. jk161@yandex.ru

In this work retrospective analysis of prevalence rate and structure of acute disorders
of cerebral circulation for periods: 2000-2002 and 2008-2010 — years of high and low
solar activity according to files of Emergency Hospital (BSMP) No1, Rostov-on-Don
was made. Clinical-neurological trend of numerous species of acute disorders of cer-
ebral circulation and their fate were estimated, major risk factors and their intercon-
nection with characteristics of cerebral stroke were studied. Peculiarities, popularity
and difficulty of tendency of acute disorders of cerebral circulation were compared with
heliophysical factors for periods mentioned.

For establishment of statistically important connections and for development of predic-
tion model method of logistic regression was used. Statistic analysis of data was made
in the Centre BIOSTATIKA under the direction of associate professor of IT Department
of Tomsk State University, Leonov V. P. Procedures of statistic analysis were made
with the help of statistic packages SAS 9.2, STATISTICA 10 and SPSS-20.

With the help of logistic regression it was exposed that during the period of low solar
activity statistically more often die the patients related to geriatric age group (75-80
years old). It is proved that during the period of low solar activity rose significantly the
amount of ischemic strokes, mainly of non-atherothrombotic type. Atherothrombotic
type of ischemic strokes happens statistically more often during the period of high
solar activity. It is established that the period of high solar activity is characterized by
big amount of blood strokes with blood burst into cerebral cavities (mainly dextocer-
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ebral). It is proved that the period of high solar activity is characterized by existence
of interconnection between death from blood stroke and cloudiness and the period of
low solar activity — by existence of interconnection between death from blood stroke
and humidity and wind power. It is proved that death of persons from blood stroke sta-
tistically more often connected with acute weather conditions (weather classification
by Bokshi) during the period of low solar activity and with irritative weather conditions
during the period of high solar activity.
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BbIABJIEHWE HA OCHOBE CTATUCTUYECKOIO
AHAJTTIN3A NHTEPBAJIOB MEXXOY OHAMW
POXXOEHWN TEEHETUYECKX POOCTBEHHWMKOB
OENCTBUSA HA OPTAHW3MbI NMKOOEN
ANTMHHOMNMEPNOOHBLIX TAPMOHUK PETYINAPHbBIX
QNEKTPOMAIHUTHbIX KONEBAHWIA, UMEROLLMX
KOCMO-TEOPUN3SNYHECKYHO I'IPI/IPOJJ,Y,

N NSYHEHWNE BOMNPOCA COXPAHEHNA
300POBbA KOCMOHABTOB TNPW OAJTIBHEM
KOCMWYECKOM MONETE MNYTEM BOCCO30AHUA
ANEKTPOMAITHNTHOIO ®OHA, ECTECTBEHHOIO
A11A NOBEPXHOCTU 3EMITN

I.B. MOroCAH, MHcmumym Buoxumuu um. I ByHsmsiHa HayuoHanbHol Akademuu
Hayk Pecnybnuku ApmeHusi, EpesaH. poghosyan_gagik@yahoo.com

BBuray Henay4yeHHOCTM NpebbliBaHUS YeroBeka B OTCYTCTBME HEJABHO OOHAPYKEHHbIX
perynsipHbiX CBEPX-HW3KOYACTOTHBLIX 3MEeKTPOMArHUTHbIX KonebaHui, SBMSHOLLMXCS
MPOM3BOAHLIMUA OT PErynsipHbIX MPUIMBHBLIX KONeGaHUi MpUNoBEPXHOCTHbLIX CMOEB
3eMHOW Kopbl ¢ Hanbornee _BbIpa)XeHHbIMW rnaBHoii NyHHon M, (nepuoa 12 vac. 25
MMH.) 1 FNIaBHOW COMHeYHon S, (nepl/lo,q 12 yac.) I'IOJ'chyTOl-IHbIX BOITH (UX cymMa Jo-
cTUraeT MakcMMmyma npu CHBNTARHBIX npunueax BO BpeMsi HOBOIYHUS! Y NOMHONYHUS),
HeoOXoAMMO M3YUnTb OTKIMK HA HUX YENOBEYECKMX OPraHM3MOoB, MHOTME NPOLEeCCHl B
KOTOPbIX MPU XU3HW HA MOBEPXHOCTU 3eMnu NPOUCXOAAT NoA BAUSHUEM NPUPOLHbIX
puTMO3agatoLLmx (akTopoB.

MpoBeaéHHbIN MeTogom MoHTe-Kapno maremaTtMyeckon CTaTUCTUMKM aHanus WH-
TepBanoB MeXAy AHAMU POXAEHWUNA reHETUYECKMX POACTBEHHMKOB B 33-X Cny4anHo
oTOBpaHHbIX reHeanornyeckMx ApeBax BbISIBUN SBMEHWE HEMOMHOW Cry4arHOCTH
pacnpeaeneHust AaT POXAEHUA CPeAu reHeTUYECKNX POACTBEHHUKOB OTHOCUTENBHO
N3BECTHbIX M3 TEOPUM 3EMHbIX MPUIMBOB, MOLYNMPOBAHHbLIX BOMHOW S, ANMHHOME-
PWOAHBIX rAPMOHMK: COTTHEYHOV AMNMUNTUYECKOW BOMHbI S, C NEpUOAOM aHoManucTy-
yeckoro roga (365,259640 cyT.), cornHe4Hown JJ,EKJ'IVIHaLI,VIOHHOVI BOMMHbI S_ ¢ neproaom
nonoBuHbI Tponuyeckoro roga (182,621095 cyt.). O6bem BbIGOPKU 440-880 apes
npeanonaraet BbisiBNIeHNe NoJ0OHO peakLyn 1 0T MOAYNIMPOBaHHbIX BONHOA M, |
ANMHHO-NEPUOAHBIX raPMOHVK: JTYHHOW SMIUMTUYECKON BOMHbI M, ¢ neprogom aHoMa-
nucTuyeckoro mecsua (27,554551 cyr.), nyHHoN [EKINHALMOHHON BOMHbI M, c nepuo-
[OM MonoBuMHbI Tponuyeckoro mecdua (13,660791 cyT.), a Takke neprMoaos HOMOBMHI
(14,765294 cyT. — HOBONyHMe-nonHonyHue) n uenoro (29,530588 cyT.) cMHogM4eckoro
mecsua.

BosgencTtere Ha niogen ykasaHHbIX pPerynsipHbIX KOCMO-reomnsnyeckmx konebaHum,
BO3MOXHO, NPOVUCXOAUT U3-3a BapuaLmi SrneKTpOXMMUYECKUX CBONCTB BOAbI, U3 KOTO-
por Ha BornbLUy YacTb COCTOAT XMBble OpraHM3Mbl, YTO Briarogaps anekTpo-nepmMe-
abunusaunn Bbi3biBaeT Bapraunm UHTEHCUBHOCTU CEKPeLM FOPMOHOB, B TOM Yucre
MONOBbIX (TECTOCTEPOH), KOTOPbIE OTBEYAIT TakKe 3a TPyAOCNOCOOHOCTb U BOMEBbIE
KadyecTBa 4enoseka. TakuMm 06pasoM, M3y4eHne BO3MOXHOCTM BOCCO3AaHuWs dooHa
€CTECTBEHHbIX CBEPX-HU3KOYACTOTHbIX 3MIEKTPOMarHuTHbIX konebaHun Tpebyert npu-
CTanbHOro BHUMaHWS C TOYKM 3pEHNsI COXPaHEeHMs 300P0OBbsS KOCMOHAaBTOB MpU Aarnb-
HEM KOCMUWYECKOM MONETe, BKIOYas OrpaXKaeHus nx oT AUCHYHKUUIA IHAOKPUHHOW
CUCTEeMbl B cpefe, B KOTOPOMN OTCYTCTBYHT UCTOYHUKN SMNEKTPOMarHMTHOro oHa, ec-
TECTBEHHOIO Ha MOBEPXHOCTN 3eMnu.

TexHnyekoe obecrneyveHne BO3MOXHOINO BOCCO3AaHUSA XMU3HEHHO BaXHbIX ANs noaen
CBEPX-HU3KUX YACTOT 3NEKTPOMAarHUTHbIX konebaHuin B 06utaemMom oTceke KocMmyec-
Koro kopabns nnu oT4enbHO ANs KaxAoro YreHa akunaxa AOMmMKHO BbiTb cornacoBaHo
C pelleHVemM B TeYeHWe BCero MeXnaHeTHOro noferta 3afady no CO3[4aHUK0 3MeKT-
pOMarHWTHbIX MoneWn, KoTopble OyAyT 3almLaTh OpraHn3Mbl Ha 6OpPTY KOCMUYECKOro
Kopabns OT KOCMUYECKUX N3ITYYEHUN.
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DETECTION BASED ON STATISTICAL ANALYSIS
OF INTERVALS BETWEEN THE DAYS OF BIRTH
OF GENETIC RELATIVES, EFFECT ON HUMAN
ORGANISMS OF LONG-PERIOD HARMONICS OF
REGULAR ELECTROMAGNETIC OSCILLATIONS,
WITH COSMO-GEOPHYSICAL NATURE, AND
EXPLORING THE ISSUE OF PROTECTION OF
THE HEALTH OF ASTRONAUTS IN DEEP SPACE
MISSIONS VIA RECREATING ELECTROMAGNETIC
FIELDS, NATURAL FOR SURFACE OF EARTH

G.V. POGHOSYAN, H. Buniatian Institute of Biochemistry of National Academy of
Sciences of Republic of Armenia, Yerevan. poghosyan_gagik@yahoo.com

In view of the obscurity of human habitation in the absence of newly discovered regular
super-low-frequency electromagnetic oscillations that are derived from regular tidal
oscillations of the surface layers of the Earth’s crust with the most expressed main
lunar M, (period - 12 h. 25 min.) and main solar S, (period - 12 h.) semidiurnal waves
(their sum reaches a maximum at spring tides during the new moon and full moon), it
is necessary to examine the response of human organisms, many processes in which
at life on the surface of Earth are influenced by natural rhythm-driving factors.

Conducted by the method of Monte-Carlo of mathematical statistics the analysis of
intervals between the days of birth of genetic relatives in 33 randomly selected fam-
ily trees found the phenomenon of incomplete randomness of distribution of dates of
birth among genetic relatives related to long-period harmonics, well-known from the
theory of earthly tides, modulated S, wave: a Solar elliptical wave S, with the period of
anomalistic year (365.259640 days), a Solar declination wave S_ with period of half
of a tropical year (182.621095 days). The sampling volume of 440°880 trees suggests
detection of a similar reaction also from the modulated M, wave lunar long-period har-
monics: a Lunar elliptical wave M _ with a period of the anomalistic month (27.554551
days), a Lunar declination wave I\/ff7 with period of half of the tropical month (13.660791
days), as well as periods of half (14.765294 days) and of whole (29.530588 days) of
the synodic month.

The impact on humans of abovementioned regular cosmo-geophysical oscillations
may occur due to variations in the electrochemical properties of the water from which
the greater part of living organisms consist, which invokes variations in the intensity
of secretion of hormones because of the electro- permeabilization including sex hor-
mones (testosterone), which are also responsible for the ability to work and volitional
qualities of man. Thus, exploration of the possibility of recreating of natural background
for ultra-low-frequency electromagnetic oscillations requires careful attention from the
viewpoint of the protection of health of astronauts during the deep space missions,
including also protection from the dysfunctions of the endocrine system in an environ-
ment where there are no sources of electromagnetic background, natural for the sur-
face of Earth.The technical support for the possible restoration of ultra-low-frequency
electromagnetic oscillations essential for humans during the interplanetary flight in
the habitable module of the spacecraft or separately for each crew member must be
agreed with the decision tasks to create electromagnetic fields that will protect organ-
isms on board the spacecraft from cosmic radiation.



CEKTOPHBbIE NIPAHNLBI MEXXTIJTAHETHOIO
MAIHUTHOIO MOJNA — 39PEKTbI HA YCTAHOBKE
«IK3AKT» N OTKA3bI SNTEKTPOHUNKA
KOCMUNYECKWNX ATTTAPATOB

A.B. BPYHC', 5.M. BNTAOUMWUPCKWUIZ, 'HU «KpAO», 2Tagpuyeckuti
HayuoHarnbHbIlU yHugsepcumem um. B.U. BepHadckoeo

OpHa 13 heHOMEHOMNOrMYECKMX 3aKOHOMEPHOCTEN, BbISIBIIEHHbIX NPY aHanuse cra-
TUCTUKM OTKa30B B paboTe OOPTOBOM 3MEKTPOHMKU KOCMUYECKMX anmnapaToB — yro-
pPSiIDOYEHHOE PaCMoONOXEHWE TakMX COOLITUA OTHOCUTENBHO rpaHUL, CEKTOPOB MEX-
nnaHeTHoro marHutHoro nons (Ecenesuy n gp., 2011). OgHOTUNHBIE OAHHBIE ObINN
nony4eHbl Npy U3y4eHUM AMHAMUKU NapaMeTpoB MOMyNpOBOAHUKOBBLIX CTPYKTYp Ha
MHOrokaHarnbHon yctaHoBke «3Jk3akT» KpAO (BpyHc, Bnagumupckuia, 2007). Ha yno-
MSIHYTOW YCTaHOBKE, Ha [OONTOBPEMEHHOW OCHOBE 3anuCbIBaniCb TOKM MUKPOCXEM
n ®3JY, nomelleHHbIX B cTabunbHble ycrnoBuda. [ns conocTtaBneHus ¢ KOCMogu3u-
Yeckumm nokasartensamm 6bin paspaboTaH cneunanbHbIi «MHOEKC 3allyMIIEHHOCTMY
3aperncTpmMpoBaHHbIX TOKOB. BbiNo HaMaeHO, YTO HETEMNNoBbIE LWYMbl MUKPOCXEM U
®JY obHapyxuMBaOT HECOMHEHHYI CBSi3b CO 3HAKOM paguanbHOM COCTaBMSALLEN
MEXNMaHETHOro MarHMTHoro nongd. [Npu cmeHe 3Haka nonsi cmellaercs asa cyTou-
HOW Bapuauun, U3MEHSIETCS BW, CE30HHOW 3aBMCUMOCTW, WUHAEKC 3allyMIeHHOCTH
0N MMKPOCXEM BO3pacTaeT ckaukoobpasHo npu nepexone rpanuubl cektopa (7.2 % +
1.6 %, p < 0.05 — onsa nepexoga Buaa «—»/«+» ).

ConoctaBsrnieHne Bcex 3TUX aPdEKTOB ANA PasfinyYHbIX OUIMKO-XUMUYECKUX N WH-
KEHEPHO-TEXHNYECKNX CUCTEM MO3BOMSET OAHO3HAYHO OnpeaenvTb MU3NYECKYIO
npupoay AencTBytoLlero aktopa — aMnnuTyaHO-CNeKTpanbHble N3MEHEHNsT 3MNeKT-
POMarHUTHbIX NOMEeN 3KCTPEMAIbHO HU3KMX HYacToT (Ha NOBEPXHOCTM 3emnu — reomar-
HUTHblE MuKponynbcaumm n YHY-amuceus). PaspabaTtbiBaemble cenvac MexaHnsmbl
OEeNCTBMA Taknx noren nmetoT BecbMa o6LLMIA xapakTep. No3ToMy BMOSIHE BEPOSITHO,
YTO HapyLeHus B PYHKLMOHNPOBAHUN SMEKTPOHUKM KOCMUYECKMX annapaTtoB (BKMO-
yas cuctembl Tuna GPS), npuxogsiumecs Ha nepmoabl CNOKONHOIO COMTHEYHOTO BETPA,
CBSI3aHbl C 3TOM e NPUYNHON. [oNnonHUTENbHBIN aHanM3 No3BonuT B byayuiem npea-
NOXWTb creunarnbHble TEXHUYECKME Mepbl AN MOBbILWEHUS CTabunbHOCTU padoTbl
BCEX NOAOOHbIX CUCTEM.

B.I. EceneBuy un gp., ConHeuHo-3emHas uanka, 2011, Bein. 17, c. 137-141.

A.B. BpyHc, 5.M. Bnagumupckuia, M3B. Kpbimckoit actpodums. obe., 2007, 1. 103, Ne 4, c. 314-325.
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BIMVMAHWE HASEMHbIX 1 KOCMUYECKUX
®AKTOPOB HA NOKASATEJIN 300POBbA YENNOBEKA

N.B. TPYHCKAS, U.A. NEWEB, Brnadumupckuti [ocydapcmeeHHbIl YHusepcumem,
2. Bnadumup,Poccus. grunsk@vlsu.ru

Ha dwmsunyeckom nonuroHe kadeapbl o6Len n npuknagHon dusukn Bnagnmmpcko-
ro rocygapcTBeHHoro yHusepcuteta ¢ 1999 roga ocylecTBRSETCA HenpepbiBHbIN
MOHMWTOPUHI 3MNEKTPOMAarHUTHLIX Moner UHMPaHM3KoYacTOTHOrO AuanasoHa, MeTe-
0hakTopoB U pagmaumoHHoro doHa. C 2009 roga coBMecTHO C YnpaBreHnem Po-
crnoTtpebHaasopa no Bragumupckor obnactv € MCMNONb30BaHUEM CTaTUCTUYECKUX
[aHHbIX MO CMEPTHOCTU HacerneHus, a Takke no obpallaemocTu aeTen ¢ 3abonesa-
HUSIMU ObIXaTenbHOW cucTeMbl 3a nepuoa ¢ uonga 2004 roga no gekabpb 2006 roga
no r.Bnagnmupy ocyuiectensieTca paboTa no uccriejoBaHunio BO3AENCTBUSE KOCMUYecC-
KX 1 reodmanyecknx akTopoB Ha nokasatenu 340poBbs HacerneHus. Ha otaensHbix
yyacTkax BpeMEHHbIX PSiOB BbISIBIIEHa JOCTATOMHO BbICOKAsi KOppensuns mMexay
BEPTUKamNbHOW COCTaBNSAOLLEN HanpsXXeHHOCTN 3MeKTPUYECKOro nomns u CMepTHOC-
TblO HaceneHusa no Bnagumupckon obnactu. AHaNM3npyTCS BO3MOXHbBIE MPUYUHBI
3€MHOro N KOCMUYECKOro XapakTepa AaHHOro dakTa.

[MpoBoaunTCA aHanu3 BNUAHUA BO3OENCTBUS KOCMUYECKNX Y reodU3nYecKnx pakTtopos

Ha JOPOXHO — TPaHCMNOPTHbIE NpoucLLecTBMs No Bnagnmmnpckol obnactv CoBMECTHO

¢ Mepuko-caHutapHon vactbto MBL, Poccum no Bnagumupckon obnactu. Ha otaoe-

NbHbIX y4acTKax BpeMeHHbIX PAAOB BbiBIeHa 3Ha4MMas Koppensauna Mmexay Beptu-

KanbHOW COCTaBnSAoLLEN HAMPSXKEHHOCTU 3MNEKTPUYECKOro Nomns, MarHUTHbIM Nofem

3emnu, yncnamu Bonbda n konnyectsom AT no Bnagnmupckon obnactu. Boisiene-

Ha 3Ha4YMMas Koppensauns Mexay KOnmM4eCTBOM MOrnbLUMX U paHEHHbIX B pesyrbraTte

OTI no Bnagumupckor obnactu u Yucnom Bonbda B 2001-2004 rogax.

Pabota nposoautca npu nogaepxke LM Ne 09-05-99015,11-05-97518, [porpammebl

MuHobpaszoBaHus Ne 2.1.1/11281, rpaHta PO Ne 11-05-97518.

1.TpyHckaa J1.B., WcakeBuu B.B., EdumoB B.A. Paspabotka nporpammHo-annapaTHOro
KOMMnekca Ansi uccriefoBaHusi BO3OEUCTBUSI re0PU3NYECKUX U TEXHOTEHHBIX (PaKTOPOB Ha
3MeKTpuYecKoe norne NpM3eMHoOro crosi atMocdepsl // BuomeguunHckas pagnmoanekTpoHvka,
2008, Ne6, cTp. 87-93

2. [pyHckas, J1.B. BnusHne reodmnsnyecknx xapakTepmucTuk NOrpaHNYHoro crost atmocdepbl Ha
HeKoTopble nokasartenu 3gopoBbs Hacenenus/ J1.B. MpyHckas, B.H. BypeHkos, VN.A. Jlewes,
J1.T. Cywkosa, E.I. PbixoBa, M.W1. JertepeBal//BuotexHocdepa.- 2011. - Ne5.

INFLUENCE OF LAND AND SPACE FACTORS ON
INDICATORS OF MAN’S HEALTH

L.V. GRUNSKAYA, I.A. LESHCHEV, Viadimir State University of A.G. and N. G.
Stoletovs, Vladimir, Russia, grunsk@vlsu.ru

The system of multi-channel synchronic continuous monitoring of electromagnetic
fields of infra-low frequency range is being carried out on the physical experimental
station of Vladimir State University. This station is created for monitoring, storing and
processing of data of geomagnetic and electric boundary level fields.

Since 2009 the work of investigating influence of space and geophysical factors on
indexes of health of the population is being carried out together with the Department
of the Russian consumer supervision of Vladimir region using the statistical data on
mortality of the population and also on children’s addressing with diseases of respira-
tory system in space during time from July, 2004 to December, 2006.

On separate parts of time series high enough correlation between a vertical compo-
nent of electric field intensity and death rate of the population in Viadimir region is
revealed. The possible reasons of the earth and space connected characters of the
given fact are analyzed.

The analysis of influence of space and geophysical factors on road accidents in
Vladimir region together with the Medico sanitary department of the Ministry of internal
affairs of the Russian Federation in Vladimir region is carried out. On some parts of
time series a significant correlation between vertical component of electrical field in-
tensity, the Earth magnetic field, Volf's numbers and the quantity of road accidents in
Vladimir region has been revealed. Significant correlation between quantity of lost and
wounded as a result of road accidents in Vladimir area and Wolf's number in 2001-
2004 has been revealed.

The work is supported by grants RFFI 11-05-97518, FCP Ne 14.740.11.0407, FCP Ne
16.740.11.0185 and GZ Ne 5.2971.2011.
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CHRONOSTRUCTURE OF THE BODY WEIGHT IN
NEWBORN BOY POPULATION IN KYRGYZSTAN
AND GEOMAGNETIC FIELD IN 2003 — 2011

G.S. KATINAS, A. YULDASHEVA, L.A. ALEKSINA, /.P.Paviov State Medical
University, St-Petersburg, Russia. gkatinas@mail.ru

Anthropometric parameters of newborns indirectly reflect the living conditions of popu-
lation. It is actual for Kyrgyzstan which has become an independent state only rather
a few years ago and is passing through many difficulties of social becoming. Besides
the social conditions many natural factors including geomagnetic ones would be taken
also into account.

In this report among many anthropometric characteristics the body weight was ana-
lyzed, and among geomagnetic ones — ap-index. The body weight data (18 June 203
— 21 Aug 2011, N = 3021) were obtained by the personal observation in Kyrgyzstan.
The series was cleaned from outliers (values deviating more than 3 SD from the aver-
age one). Geophysical data were obtained from the site http://nssdc.gsfc.nasa.
gov/omniweb/.

By means of programs analyzing the hidden periodicities in non-equidistant time series
spectra of oscillations and parameters of spectral components were analyzed. Reso-
nating oscillations were revealed and their amplitude and frequency modulation were
traced. Coherence was computed and the real shape of detected resonance signal
was restored.

Analysis was performed in the spectral window from 9 years to 25 days. The statisti-
cally significant (P<0.05) peaks of spectra were checked for their mutual compatibility,
and only those were left which decreased residual sum of squares statistically signifi-
cant.

The significant oscillations in body weight dynamics were 137.3, 57.4, 44.0, 42.2,
30.1, 28.1 and 27.83 days long, in dynamics of ap-index they were equal to 100.0,
58.3, 50.3, 27.4 and 25.7 days. Resonances were arising as oscillations having period
lengths 100.4, 67.1, 61.3, 37.3, 31.4, 30.1, 28.12 n 27.45 days. Power of resonance
oscillation was not constant. They were both amplitude and frequency modulated. At-
tention should be paid that 27.45 days is equal to the lunar sidereal month (difference
from 27.32 days is not statistically significant).

Phase difference between the resonance oscillations of both variables remained con-
stant thus they might be considered as coherent ones. The shape of such coherent
oscillations was still analyzed not for all resonances, but in the cases which were ana-
lyzed the shape of signals in both variables was similar and not sinusoidal.
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METHODS REVEALING RESONANCE
FREQUENCIES AND THEIR DYNAMICS IN
SPECTRA OF NON-EQUIDISTANT (IRREGULAR)
TIME SERIES

G.S. KATINAS, A. YULDASHEVA, L.A. ALEKSINA, I.P. Paviov State Medical
University, St-Petersburg, Russia. gkatinas@mail.ru

Earlier it was considered that interrelations between geophysical events and biosphere
are realized by interaction of oscillatory processes at coincident frequencies which are
inherent for both variables.

It was suggested to call congruent peaks of two spectra relating to different variables
if the slopes of peaks are intersecting inside the statistical confidence limits of peak’s
tops. The tops of peaks does not coincide precisely, and the problem arises which real
frequency interaction can take place. The presumption is put forward that not the strict
coincidence of frequencies is necessary, but the conditions for resonance appearance
might exist also at the slope intersection.

Thus the task is to reveal and investigate the behavior of those resonance frequencies.

The real time series obtained at biological observations (as well as geophysical and
astronomical data) often have intrinsic peculiarities — they are not equidistant. Under
this condition the algorithms for revealing useful signals in noise based on Fourier
transformations notoriously causes distortions into results of analyses. Lomb-Skargle
algorithm also can’t be used successfully if deviations from equidistance are large.

That is why the special algorithms had been developed and realized in programs and
Excel macroses, which are able to compute models of periodical oscillations by means
of least square approximations and revealing peaks of spectra in not equidistant series
without distortions. Rhythmic oscillations are approximated by sinusoids, and their pa-
rameters are computed even if the power of noise would extend a useful signal more
than 10 times. Because the series have a limited length and gaps are present the
false periodogram peaks can appear but they are eliminated by means of the program
remedies.

The program provides not only detecting oscillations in the whole time series (global
spectrum) but also tracing nonstationarities of the process; it means the dynamics
of parameters of various spectral components during the time of recording (gliding
spectrum).

After computing (both global and gliding) the spectra for each variable separately the
resonance frequencies would be revealed: multiplication of some spectral parameters
characterizing equal frequencies is to be done. If gliding spectra are used the dy-
namics of resonances might be traced, and their amplitude and frequency modulation
might be revealed as well as coherence of oscillations computed.

Because coherence of the resonating sinusoidal oscillations should be wittingly high
the real shape of revealed useful signals is to be restored and its transformation in time
might be traced too. The program elaborated for this purpose is based on the modifica-
tion of Sawitsky-Goley filter, and does not use sinusoidal transformations. The program
is able to detect in not equidistant and noisy series even such difficult for description
signals as those having duty cycles saw-shaped or rectangular ones.



MPUMEHUMOCTb AKYMYHKTYPHOW
ONATHOCTUKW A11A NCCIEQOBAHUNA CBA3U
KOCMUYECKOUW MNorogbl C COCTOAHMEM
CEPOEYHO-COCYOANCTOUN CUCTEMbI YEJTOBEKA

C.H. CAMCOHOB', B.1. MAHbIKUHA', M.I. NETPOBA.2, A.A.
CTPEKAINOBCKASA?, "MilHcmumym kocmoghusuyeckux uccredosaHull U aspoHOMUU
um. FO.I"Llaghepa CO PAH, .5ikymck, Poccusi, 2MeduyuHckuli uHcmumym CB®Y um.
M.K.Ammocosa, 5lkymck, Poccusi. s_samsonov@ikfia.ysn.ru

C uenbto BbISIBNIEHUSI BO3MOXHOCTMW UCMOMb30BaHNs akynyHKTYPHOW AMArHOCTUKN AN
N3y4eHusi CBS3N NapaMeTpOB KOCMUYECKON NOroAbl C COCTOSAHUEM CepAEYHO-COCYaunC-
TOW cuCTeMbl YernoBeka, Obin NpoBeAeH NOMyrofoBON MOHUTOPUHI Ha rpynne Aobpo-
BOnbLEB. bbino 0OHapyKeHOo, YTO y NONOBUHbLI AOOPOBOSbLLIEB MEASIEHHbIE U3MEHEHUS
npoBoAMMOCTU Nno meTogy Pons, xapakTepuayoLlmne CoCTOsIHME CepaeYHO-COCyamnC-
TOW CUCTEMbI, NPAKTUYECKN MOJTHOCTLIO MOBTOPST M3MEHEHUST YMCNa BbI3OBOB CKO-
por nMomoLmn K BOMbHbIM C CepAeYHO-COCYANCTbIMM 3ab0NeBaHUSIMU N N3MEHEHUS
YPOBHSI FEOMarHUTHON BO3MYLLIEHHOCTU. Takum obpasom, Obina aKkcnepuMeHTanbHO
noaTBepPXAeHa BO3MOXHOCTb NpUMeHNMOcTU MeToaa dons Ans AnarHoOCTUKN cepaey-
HO-COCYAMCTbIX 3ab0neBaHnn 1 CyLLeCTBOBAHNE 3aBUCMMOCTM COCTOSIHUS CepAEYHO-
COCYOUCTON CUCTEMBI OT YPOBHS re0dU3NYECKOM BO3MYLLIEHHOCTH.

APPLICABILITY OF THE ACUPUNCTURE
DIAGNOSTICS FOR RESEARCH OF A
CONNECTION OF SPACE WEATHER WITH A
CONDITION OF CARDIOVASCULAR SYSTEM OF A
HUMAN BEING

S.N. SAMSONOV', V.I. MANYKINA', P.G. PETROVA?, A.A. STREKALOVSKAYA?,
"Yu.G.Shafer Institute of Cosmophysical Research and Aeronomy of the Siberian
Branch of the Russian Academy of Sciences, Yakutsk, Russia. s_samsonov@ikfia.
ysn.ru. 2Medical institute of NEFU of M.K.Ammosov, Yakutsk, Russia

To reveal an opportunity of use of the acupuncture diagnostics for studying a connec-
tion of parameters of space weather with a condition of human being’s cardiovascular
system of a semi-annual monitoring of the group of volunteers has been carried out.
It has been found that slow changes of conductivity by the Voll method, describing
a condition of cardiovascular system, of a half of volunteers, practically fully repeat
changes of the number of calls for the emergency medical care for patients suffering
from cardiovascular diseases and changes of a geomagnetic disturbance level. Thus,
the opportunity of applicability of the Voll method for the diagnosis of cardiovascular
diseases and existence of the dependence of condition of cardiovascular system on
the level of geophysical disturbance has been experimentally confirmed.
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MPOABITIEHME KOCMWYECKOW MOrofgbl
B COCTOAHUN CEPOEYHO-COCYOANCTON
CUCTEMBbI YEJTOBEKA B BbICOKUX WWMPOTAX

C.H. CAMCOHOB, B.1. MAHbIKUHA, /lHcmumym kocmogbu3uyeckux
uccnedosaHuli u aspoHomuu um. FO.I"Llaghepa CO PAH, Poccus, 2. Skymck,Poccusi.
s_samsonov@ikfia.ysn.ru

VccnepoBaHme YMcna BbI30BOB CKOPOW MOMOLLM MO NOBOAY CEPAEYHO-COCYANCTbIX 3a-
OoneBaHuin B BbICOKMX LLUMPOTaxX NOKa3ano HanmMyne Ce30HHOIro Xoha C ABYMSI MaKCu-
MyMamW B BECEHHUIA 1 OCEHHWI NEPMOALI, COBMaAatoLLmMe C MakCUMyMamy reoMarHuT-
HOV BO3MYLLEHHOCTU. B TO e Bpems B onybrnvMKkoBaHHOW nuTepaType nokasaHo, YTo
CE30HHbIV X0, YMCra BbI30BOB CKOPOM NMOMOLLM U CMEPTEN OT UH(ApKTa MUOKapaa B
CpenHuX LIMpOTax XxapakTepuayeTcsl OAHMM MakCUMYMOM B 3MMHUI nepuod. Otnuuve
CE30HHOT0 X0Aa B BbICOKMX LLUMPOTax, 0COBEHHO BONM3N makcumyma 11-neTHero uukna
reoun3nyecKor BO3MYLLEHHOCTU, MOTYT ObITb NIErKO MOHSATHI, NPUHMMAs BO BHUMa-
HWe Hannyne MOLLHOW 3MNEeKTPOCTPYM (aBpoparibHbI ANEKTPOAXET), NpOoTeKatoLLeln Ha
3TUX WMpoTax Ha BbicoTe 6onee 100 km. Kpome TOro, NnpoBeAeHHbIN aBTopammn cTa-
Tb BMOU3NYECKMI IKCNEPUMEHT Ha rpynnax A4oGPOBOMbLEB B I. AKYTCKE U NOCErKe.
Tukcu nokasan, YTo U3SMEHEHMS COCTOSIHUSA CepAEeYHO-COCYANCTON CUCTEMbI YENOBEKa
COBMaalT C U3MEHEHUSIMU NAPaMETPOB CONTHEYHOIO BETPA, MEXMMAHETHOIO MarHuT-
HOro MOJisi U FeOMarHUTHOW BO3MYLLIEHHOCTMU.

MANIFESTATION OF SPACE WEATHER IN A
CONDITION OF CARDIOVASCULAR SYSTEM OF A
HUMAN BEING AT HIGH LATITUDES

S.N. SAMSONOV, V. LMANYKINA, Yu.G.Shafer Institute of Cosmophysical
Research and Aeronomy of SB RAS, Russia, Yakutsk, s_samsonov@ikfia.ysn.ru

Study of the number of ambulance calls for the medical care concerning cardiovascu-
lar diseases at high geographical latitudes has shown a presence of seasonal change
with two maxima during spring and autumn periods coinciding with maxima of geo-
magnetic disturbance. At the same time in the published literature it is shown that the
seasonal change of the number of ambulance calls for the medical care and death
from a myocardial infarction at middle latitudes is characterized by one maximum dur-
ing a winter period. The difference of seasonal changes at high latitudes, especially
nearby a maximum of 11-year cycle of geophysical disturbance, can be easily per-
ceived, in view of the presence of powerful electro jet (auroral zone), proceeding at
these latitudes at heights above 100 km. Besides, a biophysical experiment on groups
of volunteers in Yakutsk and settlement of Tixie carried out by authors of paper has
shown that changes of the condition of cardiovascular system of a human being co-
incide with changes of the solar wind parameters , interplanetary magnetic field and
geomagnetic disturbance.
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ANMNTENBbHBbI MOHUTOPUHIT APTEPUNATIBHOIO
AABJTIEHUNA N MYNBbCA. COMNMOCTABJIIEHUE
AAHHBIX MOHUTOPUHTA

C METEOPONOI'MYECKMUW

N TEOPUNSNYHECKUMU NMAPAMETPAMA

0. UCAMKWHA", 0. KYKCAZ, U. LUMBAEBS, 'MHLIMM (l'ocydapcmeeHHbIl Hay4YHbI
ueHmp npogpunakmuyeckol meduyuHni), Mockea, Poccus, 2LIF'9MU UD3 PAH,
Tpouuk, Poccusi; *M3MUPAH, Tpouuk, Poccusi. ishib@izmiran.ru

B paHHOM paboTte aHanuavpyloTcs AnuTenbHble HabnogeHns CUCTONMYECKOro apTe-
punansHoro aasnenus (CAL), onactonuyeckoro aptepuansHoro gasnenvsa (OAL) v
YacToTbl cepaeyHbix cokpatleHun (UCC), B3ATbIX U3 AHEBHMKA CAMOKOHTPONS naum-
€HTa C rMnepToHnYecknm 3aboneBaHneM, Ha (oHe nprvema rMnoTEeH3UBHbLIX npena-
paToB. [MNOTEH3UBHBIV NpenapaTt NPUHMMArNCSA OAWH pa3 B CYyTKM yTpoM. M3mepeHns
nposogunmuck ¢ 25 mapta 1997 r. no 02 anpens 2010 r. (Bcero 4758 AHA) ABaxAbl B
CYTKW : YTPOM, OO Mpvema npenapara, U Be4epoM. YTpeHHune n BevepHue pagbl CA[,
OAL n HCC aHanuaupyroTCcs oTAENbHO M UX OLIEHKM COMOCTaBMeHbl C pe3ynsrataMmu
aHanusa exxefHeBHOro psaa atMocdepHoro gasnenns (H). Kpome cpaBHeHus ctatuc-
TUYECKMX XapaKTePUCTUK pSAaoB NOAPOOHO aHanM3npyeTcs cnekTpanbHas rapMOoHuMKa
C NepvodoMm B 7 OHeW, TUMMYHAa ANns BeYepHUX psAaoB, N eé moadynaums. B yTpen-
HUX psiAax cnegyet OTMETUTL NPOSBREHNE “NMyHHON” KOMMOHEHTHI € nepuodomM ~27.35
AHA. Takke NpoBeAeHO CONocTaBneHne nccnegyemMblx pSAoB C CYyTOYHbIMU  Yucnamm
Bonbda, B KOTOpbIX ABHO BbIAEMNSIETCS rapMOHMKa C nepuoaom B 26, 6 gHen.

LONG-TERM MONITORING OF ARTERIAL
PRESSURE AND PULSE. COMPARISON OF THE
DATA OF MONITORING TO METEOROLOGICAL
AND GEOPHYSICAL PARAMETERS

O. ISAIKINA, Y. KUKSA?, I. SHIBAEV?, ' SRCPM (the State research centre
of preventive medicine), Moscow, Russia, 2 GEMRC IPE RAS, Troitsk, Russia; *
IZMIRAN, Troitsk, Russia, ishib@izmiran.ru

In the given work long supervision are analyzed Systolic arterial pressure (SBP), Di-
astolic arterial pressure (DBP) and Pulse (heartbeats per minute (HR) taken from a
diary self-checking of the patient with hypertonic disease, on a background of recep-
tion pharmacologic preparations. The pharmacologic preparation was accepted once
a day in the morning. Measurements were carried out from 1997 March, 25, till April,
02..2010 (only 4758 days) twice per day: in the morning, before reception of a prepa-
ration, and in the evening. Morning and evening data the SBP, DBP and HR are ana-
lyzed separately and them estimations are compared to results of the analysis of daily
data atmospheric pressure (AP). Except for comparison of statistical characteristics
of data the spectral harmonic with the period in 7 days is in detail analyzed, typical
for evening data and its modulation. In morning data follows to note display “lunar”
components with the period~27.35 days. Also comparison of researched data to daily
series Wolf’'s numbers is carried out, in which the harmonic with the period in 26.6 days
is obviously allocated.
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PACMNPEOENNEHVE AKTUBHOCTU N
COHNMBOCTN B TEMEHNE CYTOK Y 30OPOBbIX
AOBPOBOJIbLIEB HAXOOALWMXCA B YCITOBUAX
N30JTALMN B NMPOEKTE «MAPC-520»

C.U. MOCOXOB', I'B. KOBPOB', C.C. MOCOXOB', U.N. TOHOMAPEBA?,
M.A. NNIEBEOEB’, C.10. NMAJIATOB", '[epabiii MmockoscKull MeduyUHCKUl
yHusepcumem um. Y.M.CeuyeHosa. kgv2006@yandex.ru. 2[HL| P® - MBI PAH.

ip@imbp.ru

B naHHol paboTe NpoBOAMINOCH UCCMeaoBaHUe NeprvoaoB akTUBHOCTU U COHMMBOCTH
B LMKIe «COH-60apCTBOBaHUEY Y 300POBbIX 4OOPOBOSBbLER HAXOASALWMUXCS B YCIIOBUSIX
anutenbHon nsonsaumm (npoekt MAPC-520)

Bbino nccnepgosaHo 6 300poBbIX 4OOPOBONBLEB C UCMONb30BAHWEM aHKET OLeHMBa-
IOLLMX peXnMm CHa 1 6ogpcTBOBAHUS, 3anonHeHe aHKeT ocylecTensanock 1 pas B 6
OHen.

AHanus gaHHbIX MoKasarn, YTo B CpegHeM UcnbITyeMble noxunuce cnatb B 00 yacos
43 MmuHyT (camoe paHHee B 22:00, camoe nosgHee B 5:00), ANUTENBHOCTL 3acbina-
H¥s paBHsnack 15,8 muHyTam, B 7,5 npoueHTax oTMeyanmcb HOYHbIE NPOBYXAEHWS,
NPy KOTOPbIX CPEAHSIA BpeEMS 3acbkinaHus paBHsanock 16, 0 MMHyTam, BpeMs nogbema
6bIno0 B 74acoB 42 MuHyThI (camoe paHee B 6:30, a camoe nosgHee B 9:43). B ue-
NOM, B TEYEHMWE AHS Y HUX OTMEeYanuchb Nepurogbl yBenuyYeHns akTMBHOCTM 1 Neproabl
COHNMBOCTU. YTO KacaeTcst akTMBHOCTHW, TO ee nosieneHne umveno 2 nuka (¢ 10 go 12
yacoB 1 ¢ 16 go 18 yacog). HanbornbLuas coHNMBOCTbL oTMeYanach ¢ 8 4o 10 yacoB 1 c
14 go 16 yacoB. CnegyeT OTMETUTb, YTO NOSIBNIEHME COHITMBOCTU B NEPBYIO MOSTOBUHY
[OHS coyeTanacbh C yBeNUYeHMeM akTUBHOCTY BO BTOPYIO MOSIOBMHY AHSI M HAaobopor,
BbICOKas aKTVBHOCTb B MEPBYHO MOMOBMHY OHS COYETaNoCh C Pa3BUTMEM COHIMBOCTY
BO BTOPOW NonosuHe AHs. [Npy NosiBNeHMn akTUBHOCTY BO BTOPOW NOMOBUHE AHSA NpU
CpaBHEHUN C CUTyauMen NOBbILLEHNS aKTUBHOCTY B MEPBYIO NMONMOBUHY AHSA OTMeYarcs
6onee no3gHuin ot6on (01:30 n 00:45) n yBennyeHne BpeMeHN Npuxoaa B akTUBHOE
COCTOsiHMe nocre yTpeHHero npobyxaeHns (11,0 MUHYT 1 6,6 MUHYTBI).

Takum o6pasom, B YCMOBUSIX U30MALMU AHEM, BO Bpemsi 604pCTBOBAHUS BO3MOXHO
pa3BnTne HenpoaoJNKNTENbHbLIX NepnoaoB akTUBHOCTU U COHNTMBOCTU, KakK B NepByto
MONIOBMHY OHS, Tak U BO BTOpyto. [peanonaraem, YTo pa3BUTUE aKTUBHOCTM BO BTO-
poVi NONoBMHE AHS CNocobcTBYeT Bonee no3gHemy oTOO, 1 BCNEACTBUE Yero 3aTpya-
HEHWIO NOCNEeayLLErO YTPEHHETO NPOBYXAEHMS.
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ON AFFECTING OF ATMOSPHERE PRESSURE
VARIATIONS ON THE STRUCTURAL
ORGANIZATION OF THE BLOOD STREAM
AND ENERGETIC EFFICIENCY OF THE
CARDIOVASCULAR SYSTEM

S.G. CHEFRANOV', A.G. CHEFRANOV?, M.YU. RUDENKO?, V.A. ZERNOV?,
0.K. VORONOVA?, 'A.M. Obukhov Institute of Atmospheric Physics RAS,
Moscow, Russia, ?Eastern Mediterranean University, Famagusta, North
Cyprus,®Cardiovascular System Research Laboratory, RosNOU, Moscow, Russia.
schefranov@mail.ru; Alexander.Chefranov@emu.edu.tr, www.cardiocode.ru

The aim of this work is to create a mathematical hydrodynamic model of the structural
organization of blood flow, with the help of which it might be possible to diagnose
changes in the cardiovascular system (CVS) caused in particular by results of affecting
on CVS of variability of exogenous factors such as natural and artificial (in pressure
chamber) variability of atmospheric pressure.

The proposed mathematical model is based on the description of forming and support-
ing of the “superfluidity like” property of the blood flow in large blood vessels, caused
by the possibility of realization for stable (first of all with respect to turbulent pulsations)
vortex spiral structural organization of the blood stream, which provides minimal speed
of viscous dissipation and very high energetic efficient work of CVS. With the help of
such modification for the known Poedintsev-Voronova and Kiknadze-Krasnov hydro-
dynamic models, it is possible to calculate the main hemodynamic parameters such
as: stroke volume of blood; minute stroke volume of blood; volume of blood entering
the ventricle in premature diastole phase characterizing the suction function of the
ventricle; volume of blood entering the left ventricle in atria systole phase character-
izing the contraction function of the atrium; volume of blood ejected by the left ventricle
in rapid ejection phase; volume of blood ejected by the left ventricle in slow ejection
phase; volume of blood pumped by ascending aorta as peristaltic pump characterizing
the actual tonus of aorta. In the base of calculations, we use counting of possibility of
substantial decreasing of effects of friction at walls of vessels for some ranges of re-
alization of non-stabilized pulsing streams for which value of the velocity gradient and
respective stream of momentum on the wall of the vessel tends to zero. In the result,
we get theoretical confirmation of empirically defined equations of hemodynamic of
Poyedintsev G. and Voronova O., which now found their application in the development
of the new device “Cardiocod” that has already got certification in Russia and states of
EU for non-invasive cardio-metrology, including synchronous electrocardiography and
rheography. Conducted clinical comparison investigations with thermo dilution method
and Fik’s method confirm effective applicability of the suggested theoretical model and
respective device. Suggested model allows measuring of character volumes of blood
in every phase of the heart cycle that gives opportunity of objective qualitative evalua-
tion of impact for variability of exogenous factors on energetic efficiency of the work of
CVS. In the frame of the Program “Fundamental sciences- to medicine”, it is expected
the further improvement of the specified mathematical hemodynamic modeling.
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THE POTENTIAL EFFECT OF COSMIC
RAY INTENSITY VARIATIONS ON HUMAN
CARDIOVASCULAR FUNCTIONALITY

M. PAPAILOU", H. MAVROMICHALAKI', K. KUDELA?, J. STETIAROVA?, S.
DIMITROVA?, CH. KATSAVRIAS", "Nuclear and Particle Physics Section, Physics
Department, University of Athens, Athens, Greece. emavromi@phys.uoa.gr,
mpapahl@phys.uoa.gr. ?Institute of Experimental Physics, Slovak Academia of
Science, Kosice, Slovakia. kkudela@kosice.upjs.sk, stetiaro@kosice.upjs.sk.
3Space and Solar — Terrestrial Research Institute (SSRI), Bulgarian Academy of
Sciences, Sofia, Bulgaria. svetla_stil@abv.bg

It is suggested from a series of studies that have been conducted during the last few
years that cosmic ray activity and Forbush decreases in particular can possibly be
connected not only with cardiovascular diseases (myocardial infractions, brain strokes,
ischemic heart diseases, etc) but also with variations of human physiological param-
eters (heart rate, arterial systolic and diastolic blood pressure, etc). In this particular
study 1341 measurements concerning mean values of heart rate (beats/min) and arte-
rial diastolic and systolic blood pressure (mmHg), obtained during the medical exami-
nations of a group of Slovak aviators, are related to daily data of cosmic ray intensity,
as measured by the Neutron Monitor Station on Lomnicky Stit (http://neutronmonitor.
ta3.sk/realtime.php3 ). The data cover the time period from January 1, 1994 to Decem-
ber 31, 2002, during which strong cosmic ray intensity variations were registered (de-
creases up to -16% and increases up to +8%). For the analysis the statistical method
Analysis of Variance (ANOVA) combined with the method of superimposed epochs
were used to determine the statistical significance (p-values) of the effect of cosmic
ray activity on the aforementioned physiological parameters for the days before, during
and after the event. As it is shown strong cosmic ray intensity variations could poten-
tially affect the human cardiovascular state.
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DECADAL SOLAR ACTIVITY CYCLES MODULATE
NEONATES

E.V. SYUTKINA!, G. CORNELISSEN2, 0. KRYLOVA!, M. NAROGANS3,

A. V. MASALOV4, F. HALBERG?, "Institute of Pediatrics, Scientific Center for
Children’s Health, Russian Academy of Medical Sciences, Moscow, Russia; ?Halberg
Chronobiology Center, University of Minnesota, Minneapolis, MN, USA; 3Lebedev
Physical Institute, Moscow, Russia; *Scientific-practical Center of Special Medical
Care for Children, Moscow, Russia

Signatures of the cosmos in the human neonate (1-4) led to the proposition herein of rou-
tine anthropometry and monitoring of systolic and diastolic blood pressure and heart rate
worldwide for the first 2 extrauterine weeks as a very sensitive “cosmometer’. Decadal
or longer periods, T, in rates of toxicosis, anemia & pyelonephritis in pregnant women,
premature membrane rupture, precipitate labor, APGAR-1, APGAR-5, birth weight, head
circumference, chest circumference, and perinatal hypoxic/ischemic brain damage were
found with the extended nonlinear cosinor, by the use of a model trial T of 21.0 years, or
of a model 1 of 21.0 years and a first-order polynomial or of a T of 21 years and a second
harmonic term or a 1 of 21 years, a second harmonic term and a first-order polynomial.
The T1s range from 10.2 years with a Cl (95% confidence interval) extending from 9.5
to 11.0 years to some T1s longer than the 21-y data span (from the beginning of 1985 to
the end of 2005) and differ as a function of the trial T used probably because of gaps in
the data. Just a few gaps made by decimation of the equidistant Wolf numbers (WN)
(to match biological sampling) were compatible with an appearance of spurious peaks
with periods of 4.2 y and 3.1 y while a prominent 10.5-year cycle was found in both the
analyses of the WN with and without the particular gaps investigated. Gaps also qual-
ify our demonstration (3) in the systolic and diastolic blood pressure of 154 newborns
studied between 1995 and 2005, of a circadecadal modulation of the neonatal 24-hour
amplitude. This modulation has been detected in 1988-1995 only for the MESORs of
these variables. Our inability to confirm in the ‘next’ decade the finding of the ‘previous’
decade (1) led to finding infradian, including decadal and longer spectral components.
Controls mapped in the decadal range of periods are essential for avoiding blunders.
Mapping such infradians revealed a vast new set of complementary neonatal population
rhythms that were also found in longitudinal monitoring of adults (10). These aeolian
non-stationary partly non-photic components include circaseptans (6), about 5-monthly
quinmensals (7, 8), semiannuals (9), transyears (10), decadals (13), quindecennials (5),
didecadals (5), para-tridecadals (11) and quin , sexa- and octodecadals (1, 3, 4, 12), the
latter three multidecadals, or rather trans (= beyond)-semicentennials, congruent with
the global mean temperature variation (14-16). Certainly, the photic day and year, pres-
ent in the human newborn's anatomy and physiology, are complemented and sometimes
dominated by nonphotic cycles.
1. Halberg F et al. Chronoastrobiology: neonatal numerical counterparts to Schwabe's 10.5 and
Hale’s 21-year sunspot cycles. In memoriam Boris A. Nikityuk. Int J Prenat Perinat Psychol Med
2001; 13: 257-280.
2. Cornélissen G et al. Chronomics of solar activity and perinatal events. In: Halberg F, Kenner T,
Fiser B, Siegelova J, eds. Proceedings, Noninvasive Methods in Cardiology 2007, Brno, Czech
Republic, November 11-14, 2007. Brno: Department of Functional Diagnostics and Rehabilitation,
Faculty of Medicine, Masaryk University (ISBN 978 80 7018 463 4); 2007. p. 28-35.
3. Syutkina EV et al. Neonates as particularly sensitive magnetoreceptors? World Forum ,Natural
Cataclysms and Global Problems of the Modern Civilization“, 19-21 September, 2011, Istanbul,
Turkey. London: SWB; 2011. p. 114-115.
4. Sello S et al. Human babies: a slow-to-read, sensitive population magnetometer, also read by
wavelets. In: Halberg F, Kenner T, Fiser B, Siegelova J, eds. Noninvasive Methods in Cardiol-
?% 1O4%tober 17, 2011, Brno, Czech Republic. Brno: Faculty of Medicine, Masaryk University. p.
5. Halberg F et al. Blood pressure self-surveillance for health also reflects 1.3-year Richardson
??I%%wigg variation: spin-off from chronomics. Biomedicine& Pharmacotherapy 2003; 57 (Suppl
. S-/0S.
6. Breus TK et al. The biological effects of solar activity. Biomedicine & Pharmacotherapy 2002;
56 (Suppl. 2): 273s-283s.
7. Cornélissen G et al. About 5-month cycle in human circulating melatonin: signature of weather
in extraterrestrial space? Poster presentation, Fourth UN/ESA/NASA/JAXA Workshop on the In-
ternational Heliophysical Year 2007 and Basic Space Science: ,First Results from the Interna-
tional Heliophysical Year 2007, Sozopol, Bulgaria, June 2-6, 2008.
8. Halberg F et al. Quo vadis chronomics 2008: Measuring variability in us, among us and around
us. In: Halberg F, Kenner T, Fiser B, Siegelova J,eds. Proceedings, Noninvasive Methods in Car-
diology, Brno, Czech Republic,October 4-7, 2008. p. 16-25. http://web.fnusa.cz/files/kfdr2008/
sbornik_2008.pdf.
9. Cornélissen G et al. Circasemiannual chronomics: half-yearly biospheric changes in their own
’rjight and as a circannual waveform. Biomedicine & Pharmacotherapy 2003; 57 (Suppl 1): 45s-
S.
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cia Alonso L et al. About-yearly and about-monthly variation in neonatal height and weight. Scripta
medica (Brno) 2000; 73: 125-133.
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M3MEHEHWE HEJIMHEWHbIX MOKASATEJIEN
BAPNABEJIbHOCTW CEPOEYHOIO PUTMA B
PA3HbIE CE3OHbI TOOA

H.K. BOTOEBA, ®edeparnbHoe eocydapcmeeHHoe 6i00xxemHoe yupexoeHue HayKu
UHecmumym 6uomeduyuHCKUx uccredosaHull Bnadukaska3ckoao Hay4YHO20 ueHmpa
PAH u lNpasumenscmea PCO-AnaHusi, Bnadukaskas. botonata@yandex.ru

B pabGoTte npuBeneHbl pe3ynbrathl aHanM3a M3MEHEHWUI HENMUHENHbIX MokasaTenei
cepgeyHoro putma (BCP) (SD1, SD2 — ceyenune lNyaHkape, D2 — koppensiumoHHas
pasmepHocTb, al (DFA) — geTpeHTHbIN nyKTyaunoHHeIn aHann3, SampEn — wab-
NIOHHAs 3HTPONWUSI) B pasnuyHble CE30HbI roaa.

VccnepoBaHue npoBefeHo Ha 60 cTyneHTax-BONOHTEPax B pasHble ce30Hbl rofa. Ba-
prabenbHOCTb CepaeqHoro puTMa oueHvnBanu ¢ ucnonb3oBaHvem AlK «Bapukapg
2.51», panbHenwWwun aHanns — ¢ ncnonb3osaHnem nporpamm «MCKNM-6» n «Cubios
HRV».

IMpu oLLeHKe CE30HHBIX PasNUYnii BbISIBNEHO YBENWUYEHMNE NoKa3aTens SHTPONMu B 3MM-
Hun 1,49 (1,41; 1,72)) n BeceHnun 1,63 (1,52; 1,66)) neprogbl OTHOCUTENBHO OCEHHE-
ro (0,81 (0,73; 0,91)) n netHero (0,80 (0,66; 0,85)), p=0,0001, 4TO CBMAETENLCTBYET O
MOBLILLIEHWMN CIIOXXHOCTM BPEMEHHOTIO psiia CEPAEYHOIO pUTMa Y MOXET pacLieHBaTh-
CS KaK peanusauusi MexaHn3MoB agantauuy K HebnaronpusTHbIM U3MEHEHWAM BHe-
LUIHeN cpeapl, MOCKOMbKY Takoe CBOMCTBO pUTMa CepALa, Kak XaoTUYHOCTb, NO3BONSET
eMy afilekBaTHO pearnpoBaTtb Ha ee uaMeHeHne. CHKEHNE 3KCMOHEHTbI a1 B 3UMHUI
Ce30H, oTHocuTenbHO oceHHero (1,02 (0,75; 1,26) npotme 1,17 (1,12; 1,21), cooTBeTC-
TBEHHO, p=0,015) cBMOETENBLCTBYET O BO3pacTaHum camononobus cepgeyHoro pyutMa
B 3TOT NEPUOA U, O4EBUAHO, CBSI3aHO C HEKOTOPLIM NepepacrnpeieneHmem crekTpa B
CTOPOHY HU3KUX YacTOT.

Takum 06pa3oM, HeMUHENHbIe NokasaTenu BapuabenbHOCTU CepAeYHOro puTMa ume-
tOT BbIPAXXEHHYIO CE30HHYH0 OMHAMUKY Y MOTyT paccMaTpuBaTbCs B Ka4ecTBe Mapke-
POB YPOBHSI afanTaLuy OpraHu3ma K U3MeHsIoLLMMCS NMOTOAHbIM YCIIOBUSIM.

CHANGE OF NONLINEAR HEART RATE
VARIABILITY IN DIFFERENT SEASONS

N.K. BOTOEVA, Institute of Biomedical Research of RAS VSC and Government of
RNO-Alania Vladikavkaz. botonata@yandex.ru

The paper presents the analysis of changes in nonlinear indices of heart rate variability
(HRV) (SD1, SD2 - Poincaré plot, D2 - correlation dimension, a1 (DFA) - detrended
fluctuation analysis, SampEn - sample entropy) in different seasons.

The study was conducted at the 6o student-volunteers in the different seasons of the
year. Heart rate variability was assessed using the “Varikard 2.51”, further analysis -
using the program “ISKIM-6” and «Cubios HRV».

In assessing the seasonal differences detected increase in the entropy in the winter
1.49 (1.41, 1.72)) and spring 1.63 (1.52, 1.66)) with respect to the periods of autumn
(0.81 (0.73; 0.91)) and summer (0.80 (0.66, 0.85)), p = 0.0001, which indicates an
increase of heart rate time series and can be regarded as a realization of adaptation
mechanisms to adverse environmental changes, because such property of the heart
rate as chaotic allowing to respond adequately to it changing. Reducing the exponent
alin the winter season, about the fall (1.02 (0.75, 1.26) vs. 1.17 (1.12, 1.21), respec-
tively, p = 0.015), indicating the growing self-similarity of heart rate in this period and,
obviously due to some redistribution of the spectrum to lower frequencies.

Thus, the nonlinear indices of heart rate variability have a distinct seasonal dynam-
ics and can be considered as a markers of the adaptation level to changing weather
conditions.
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NHOEKCHI ONMACHOCTW BOJIH XXAPBLI/XONOAA
AnA YMEHbLWWEHWA PUCKOB BJITMAHNA MOroabl
HA 300OPOBbLE HACEJIEHNA CEBEPHbIX
PAMOHOB POCCUA

C.B. TKAYYK'?, K.l PYBUHLITEWH', 6.A. PEBUY? [.A. LLUAMOLUHUKOBS?, ’
@rBY lNuopomemueHmp Poccuu. tkachukzn@gmail.com. 2 licmumym ¢bu3uku
ammocgpepsl um. A. M. Obyxoea. * MlHcmumym HapoOHOX0351ICME8eHH020
npoaHo3uposaHus PAH

B pabote npmBeaeHo o6ocHOBaHWE BbIbopa MHAEKCOB OLEHKUN BIUSIHUS aHOMarlbHbIX
NnorogHbIX YCNOBMIN Ha 300POBbE HACeNeHus Ans apKTu4eckoro permoHa Poccun. Bei-
60op aToro pervoHa obycrnoBneH Tem akToM, YTO COrMacHO MHOTOYUCIIEHHBIM UCCHe-
[OBaHMsIM B APKTMKE COBPEMEHHbIE M3MEHEHUsT KnMMaTa NposiBMsiTCs Hanbonee
SIPKO. VI3BECTHO, YTO Ha OpraHM3M U CamodyBCTBME YerioBEKa OKa3blBalT BIUSHME
DonbLIOE KONMMYEeCTBO METEOPONOrMYeCcKMX napaMeTpoB. Npu 3TOM HeraTUBHOE BNUS-
HWe Pe3Koro M3MeHeHMs1 O4HOro NapamMeTpa BrofiHe MOXET KOMMNEeHCUPOBaTLCS M3Me-
HeHveMm gpyroro. MosTomy LenecoobpasHbiM ABMSETCS UCMONb30BAHME OIS OLIEHKN
BMUSHUS NMOTOAHbIX YCIOBUI HE KAKOro-TO OAHOr0 METEOPOSIOrMYECcKOoro napameTpa, a
MX COBOKYMHOCTU. Takumu nokasatensimm MeTeoposiormyecknx napaMmeTpoB SIBNSOTCA
OGromeTeoponormyeckme NHAEKChHI.

[nsa oueHkM BO3OENCTBUSA COBOKYMHOCTW ONpeaeneHHbIX NOroaHbIX yCrnoBui (MHOeK-
COB) 6bINM UCMONb30BaHbl EXXEeCYTOYHbIE AaHHbIE MO CMEPTHOCTU B YETbIPEX ropoaax
apkTnyeckon 30Hbl: MypmaHck, ApxaHrenbsck, AkyTck n MaragaH B nepuog ¢ 2000 no
2008 roa. [ns pacHeToB OCHOBHbIX MoKas3aTernen NnatoreHHOCTU Norodbl A4S 3TUX ro-
pOAOB ObINKN UCMONBb30BaHbI CPOYHbBIE AaHHbIE METEOPONOrMYECKUX CTaHLMIN TOro Xe
pervoHa. [Ins cpaBHUTENbHOMO aHanM3a pasnuyHbIX MHOEKCOB Obln NCMONb30BaH Me-
TOO BPEMEHHbIX PSIA0B, OCHOBaHHbLIA Ha COMOCTaBNEHUM €XEeCyTOUHbIX Nokasartenemn
CMEpPTHOCTM OT pasfUYHbIX NPUYMH NO ABYM BO3pacTHbIM rpynnam HaceneHus (30-64
n 65+ ner). NiccnegosaHne NpoBOAMMOChH ANS TENNOro (MIOHb-aBrycT) U XONOAHOrO
BpemeHu roga (Hos6pb- Mmapr).

MokasaHo, YTO Ans 3TOro pernoHa, ocobeHHo Ha nobepexbsx, MOMUMO Temnepary-
pbl BO34yXa OrPOMHYIO POSib UTPAKOT XapakTepucTukm Betpa. [lpuyem npu aHanuse
PSIAOB 3TMX NokasaTtenen ObiNo AokasaHo, YTo Ans pacyeTta KOMAOPTHOCTU TexX Unn
WHbIX METEOPOSTONMYECKNX YCINOBUIN HEOOXOOUMO YYMUTbIBATb HE CPEOHIOK CKOPOCTb
BETpa B TEYEHME CYTOK, @ MakcMmarbHO HabnogasLwytocs. Takke BbISIBNEHO, YTO 3a-
METHYIO pOrib Ha MoKasaTeny CMEPTHOCTU OT PasfIMYHbIX NPUYUH (B YaCTHOCTH, cep-
[e4YHOCOCYANCTbIX 3a00NeBaHunii) UrpatoT BOSHbI Kapbl/Xonoaa — HECKOMbKO NOCNeno-
BaTerbHbIX aHOMAarbHO XXaPKUX/XONOAHbIX OHEN.

INDICES OF HEAT/COLD WAVES HAZARD TO
REDUCE THE RISKS OF WEATHER'S EFFECTS
ON HEALTH FOR THE POPULATION OF THE
NORTHERN REGIONS OF RUSSIA

S.V. TKACHUK"? ,K.G. RUBINSHTEIN', B.A. REVICH?, D.A. SHAPOSHNIKOV?,
"Hydrometorological Research Centre of Russian Federation.
tkachukzn@gmail.com. 2A.M. OBUKHOV Institute of Atmospheric Physics (RAS). 3
Institute of Forecasting Russian Academy of Science, Moscow

This paper describes the justification of choice of indices assessing the impact of ab-
normal weather conditions on the health of the population for the Arctic region of Rus-
sia. The choice of this region justified by the fact that, according to numerous studies
in the Arctic current climate change is most clearly manifested. It is known that the
organism and well-being are influenced by a large number of meteorological param-
eters. At the same negative impact of sharp change in one parameter may well be
compensated by changes of another. Therefore, it is expedient to use for assessing
the impact of weather conditions are not of a single meteorological parameters but
their complex. These indicators of meteorological parameters are biometeorological
indices.

To assess the impact of combined specific weather conditions (indices) daily mortality
data in four towns in the Arctic zone: Murmansk, Arkhangelsk, Yakutsk and Magadan
in the period from 2000 to 2008 were used. For calculations of the main indicators of
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pathogenicity forecast for these towns data of meteorological stations in the same
region were used. For a comparative analysis of various indices the method of time se-
ries, based on a comparison of daily mortality from all causes for two age groups (30-
64 and 65 + years) has been used. The study was done for the warm (June-August)
and cold season (November-March).

It is shown that for this region, especially on the coasts, in addition to air temperature,
wind characteristics play an important role. Moreover, analyzes of the series of these
indicators proved that for convenience of certain meteorological conditions calculation
are not necessary to consider the average wind speed during the day, but the maxi-
mum from observed ones. It also revealed that the heat/cold waves (a few consecutive
abnormally hot/cold days) play a significant role in the death rates from various causes
(cardiovascular disease).
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MONITORING ONBOARD OF ISS WITH PASSIVE
DETECTORS - 5 YEARS EXPERIENCE

I. AMBROZOVA', V.A. SHURSHAKOV?, R.V. TOLOCHEK?, K. PACHNEROVA
BRABCOVA', J. KUBANCAK!", F. SPURNY", "Nuclear Physics Institute, AS CR,
Prague, Czech Republic. ambrozova@uijf.cas.cz. 2Institute of BioMedical Problems,
RAS, Moscow, Russia

The cosmic radiation can represent serious health risk for astronauts; concerns about
the biological effects of space radiation increase rapidly due to the perspective of long-
duration manned missions. In order to secure the safety of the astronauts and mini-
mize their risks, it is important to ensure a capability to evaluate the impact of space
radiation on human health and to determine the exposure level as accurately as pos-
sible. The complexity of space radiation does not permit to obtain accurate data on
radiation conditions based only on calculations. There is still need of experimental
results obtained in real flight conditions.

This contribution deals with the measurements using passive detectors onboard of
the International Space Station during last several years. The detectors were exposed
every year since 2007 at 6 various locations inside the station. Spectra of linear en-
ergy transfer (LET), total absorbed doses, dose equivalents, and quality factors were
determined by combination of thermoluminescent and plastic nuclear track detectors.
Thermoluminescent detectors can measure absorbed dose from all particles, however
they underestimated doses for particles with higher values of LET. On the other hand,
track detectors register only particles with LET above the detection threshold (about
7 keV/mm).

Variation of dosimetric quantities with different parameters such as the phase of solar
cycle, orbit parameters of ISS, detectors’ positions etc. will be discussed. The data ob-
tained in these studies could bring additional information about the radiation situation
onboard of spacecraft and help to estimate radiation risk of crewmembers.
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CBEPX®OHOBOE BbICOKOYACTOTHOE
N3NYYEHUE NOHOC®EPLI B NEPNOObLI
CUINbHBLIX TEOMAIHNTHBIX BOSMYLWWEHN

I.B. FONYBKOB"2, M.I. FONYBKOB'2, M.U. MAHXEIUW?, "YuypexdeHue
Poccutickoli akademuu Hayk IHcmumym xumudeckol ¢usuku um. H.H.CemeHosa
PAH, Mockea, Poccusi, 2LleHmp xumuyeckol ¢husuku ammocghepsl, Mockea, Poccusi.
mike@acs-inc.ru

B nepviogpbl cunbHbIX reOMarHUTHbIX BO3MYLLEHUIA BO3HMKAET CBEPXCHOHOBOE MUKPOBOS-
HoBoe (MBW) nanyyenve, kotopoe npaktuiecku 6e3 notepb NpoxoauT Yepes atmocdepy
3emnn 1 okasbiBaeT HebnaronpuaTHoe Bo3adencTere Ha buocdepy [1]. B HacTosiwem co-
obLeHun obeyxgaetca mexaHnambl opmmpoanus MBW 1 obnacti noHocdepsl, B KOTo-
pbIX OHO 0bpas3yetcsi. [okasaHo, YTo 13nyveHre HOPMUPYETCS NPENMYLLECTBEHHO B D — |
E — n F - cnosix noHoccepsbl 1 CBA3aHO C 3acerneHneM BbICOKOBO30YAEHHbIX COCTOSHWIA
pvaoeproBckMx koMmnnekcoB. CyLLEeCTBYHOT ABa OCHOBHbIX MexaHuW3Ma, KOTopble OTBETC-
TBEHHbI 3a 3TOT npouecc. [epBbili COOTBETCTBYET (POPMUPOBAHMIO PEKOMOMHALMOHHOM
[OBYXTEMMNEPATYPHOW NMasmbl, B KOTOPOW 3TU KOMMMEKCH 0OpasytoTCst MOTOKOM MeANEHHbIX
3EKTPOHOB, BbICLINAOLLMXCS U3 MOHOCHEPBI B NepUoAbl BO3HVKHOBEHWS MarHUTHbIX Bypb.
BTopoii mexaHuam obycrioBneH ob6pasoBaHneM HOTOMOHM3ALMOHHOW Nia3Mbl Noa Aenc-
TBUEM pagvaLym npy BCrbILLKaX CONMHEYHOM akTMBHOCTY. CyLLeCTBYEeT ABa OCHOBHbIX TWMa
pagvaLmoHHbIX NEPEXOSOB B CAHTUMETPOBOM U AELMMETPOBOM AnanasoHax. K nepsomy
OTHOCSITCH NEPEXOAbl MEXAY HEBLIPOXAEHHBIMY COCTOAHUAMM BO30YXOEHHbIX YacTuL,. ITO
nany4yeHne opmupyetcst B E — n F - crnosix noHocoepeb! (T.e. Ha BbICOTax, NPEBbILLIAIOLLMX
120 km) 1 OTBEYaeT CaHTVMETPOBOMY AnanasoHy. Bropow tun BosHukaet B D — croe at-
mMoccpepbl B neprogbl MarHUTHbIX Bypb[2] nnm obpasytoTcs B hoTONOHN3ALMOHHOM Nna3ve,
Haka4YMBaeMOoW BHELLHVIM PEHTTEHOBCKUM W LUMPOKOMONOCHBIM Y® nanyyeHuem.

Lienbto paboTbl siBNseTcs oueHka MHTeHcMBHOCTM MBW Ha noBepxHocTu 3emnu B ne-
PVOAbI CUINbHbBIX FEOMarHUTHBIX BO3MYLLEHWI, KOTOPY Heobxoammo obecneunts npu
npoBefeHNN NabopaTopHbIX M3MEPEHNIN BO3AEWCTBUS STOMO U3MYyYEHUs Ha YeroBeka
W XMBbI€ OpraHn3Mbl.

1. ABaksiH C.B. Ontuueckumin xxypHan. 72(8) 41 (2005)
2. Tony6kos I"B., Manxenun M.W., Kapnos U.B. Xumuuyeckas cgpusmka. 30(5) 55 (2011)

SUPER HIGH-FREQUENCY -BACKGROUND
RADIATION OF THE IONOSPHERE DURING
PERIODS OF STRONG GEOMAGNETIC
DISTURBANCES

G.V. GOLUBKOV'2, M.G. GOLUBKOV"2, M.l. MANZHELII?, 'Establishment of
Russian Academy of Sciences, Semenov Institute of Chemical Physics, Moscow,
Russia, 2Center for Chemical Physics of the Atmosphere, Moscow, Russia.
mike@acs-inc.ru

Strong geomagnetic perturbations are known to induce the background microwave
radiation (MWR) which penetrates the Earth atmosphere practically without any losses
and harmfully exerts to the biosphere [1]. This presentation discusses the MWR forma-
tion mechanisms and areas of the ionosphere where MWR forms. The MWR is shown
to form mainly in D, E, and F layers and is related to the occupancies of highly excited
Rydberg complexes. There exist two main mechanisms responsible for this process.
The first one corresponds to the formation of recombination two-temperature plasma
wherein the fluxes of slow electrons coming from the ionosphere in the periods of
magnetic storms result in the formation of such complexes. The second mechanism
is related to the photoionized plasma resulting from the radiation excess during the
solar flashes. There exist two types of the radiation transitions. The first one includes
the transitions between non-degenerate molecular excited states. This MWR forms in
the E and F layers of the ionosphere (at the altitudes exceeding 120 km) and it cor-
responds to the waves in cm range. The second type arises in the D layer of the iono-
sphere during the periods of magnetic storms [2] or it forms in photoionization plasma
pumped with external X-rays and wide band UV radiation.

This work aims the evaluation of the MWR intensity at sea level in the periods of strong
geomagnetic perturbations, which is necessary to know for modeling the action of this
radiation on human and other live organisms.

1. Avakyan S.V., Optical journal. 72(8) 41-48 (2005)
2. Golubkov G.V., Golubkov M.G., Manzhelii M.I. J. Phys. Chem. B: Focus on Physics.
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BIIMAHNE MUKPOBOJIHOBOTIO U3JTYHYEHWA
BEPXHEN ATMOC®EPbLI B AVWAMNA30HE 50-
100 'y HA BUOCO®EPY 3EMJIN B NMEPUOObI
MOBbIWEHWA CONMHEYHOW AKTUBHOCTMU

I.B. FONYBKOB'?%, A.U. KOKOPUH"2, A.A. NYLLUHUKOB?23, "YypexdeHue
Poccutickol akademuu Hayk MIHcmumym xumudeckol ¢puduku um. H.H.CemeHosa
PAH, Mockea, Poccus, 2LleHmp xumuydeckol ¢pusuku ammocghepnbi, Mockea,
Poccus, *®edeparnbHoe eocydapcmeeHHoe yHumapHoe npednpusmue «Hay4Ho-
uccriedosamesibCKull chuszuko-xumudeckuti uHcmumym um. J1.5. Kaprnosa» Mockea,
Poccus

Pe3koe BO3pacTaHMe MHTEHCMBHOCTM MWKPOBOMHOBOro uanyyexHus (MBW) B nepwo-
Obl MOBBILLEHNS CONMHEYHOW aKTUBHOCTM, MpakTUyeckn 6e3 notepb NPOXOAsLLEro Ye-
pe3 atmocdepy 3emnu B obnacTtu yactoT 50-100 T, okasbiBaeT HebnaronpuaTHoe
BO3[ENCTBME Ha XMBble opraHmambl [1]. AHanm3 nocneacTBuil 3TOr0 M3ObLITOYHOIO
BO3[eNCTBUSI NMpeacTaBnser cobon yHAaMeHTanbHy0 3KONMOrMYeckyto npoodnemy,
KOTOPOW MOCTOSAHHO yAEnseTcs cepbe3Hoe BHMMaHme. HecmoTps Ha TO, 4TO crnabble
3MEeKTPOMarHUTHbIE BO3MYLLEHUSI HE NMPEACTaBMNSAT CepPbe3Hy ONacHOCTb AMs 340-
poBbs YernoBeka, npobrnema Bo3aencTeust ceepxdoHosoro MBW ocTtaeTcs OTKpbITON.
OT0 0COBEHHO aKTyanbHO Ha paHHel cTagumy BO3HUKHOBEHWS CONHEYHOW akTUBHOCTH,
Korga manyveHve opMupyeTcs B TeYeHue OOHOro-ABYyX YacoB M ero BO34enCTBue
Hanbornee adhpeKkTUBHO.

B HacTosiwee Bpems NnpoBoasTcsa obLUMpHble nabopaTopHble UccrneaoBaHus, Hanpas-
NeHHble Ha M3y4YeHWe BIUAHUSA BbICOKOYACTOTHOINO 3MEKTPOMAarHUTHOIO WU3NnyyYeHus
Ha KNeTo4Hyo anddepeHumaumnio U CUrHanM3aumio, perynsaumio 9KCnpeccuy reHoB m
CUrHarnbHyH TPaHCAYKLMIO, TaK Kak OHU perynupytoT G0MbLUNHCTBO BHYTPUKIIETOYHbIX
dU3nKo-xnMmyecknx npoueccos [2]. B monekynsipHon 6uonorum TpaHcaykums sBns-
€TCsl OCHOBHbIM MPOLIECCOM, MpeobpasyoLLMM NPOXOAALLMIA Yepe3 MeMOpaHy curHan
B PYHKLUMOHaNbHOE N3MEHEHME BHYTPW KNETKN. STW cUrHanbl perynupytot 60onbLumHe-
TBO BHYTPUKIETOYHbIX (PUINKO-XMMUYECKNX NpoLieccoB. [MosTomy nccnegosaHus Bnu-
SAHWS BHELLHEro 3NeKTPOMarHUTHOTO NOJIS Ha CUTHambHY0 TPaHCOYKLUMIO Ype3BblHanHO
BaXHbl. HepelueHHoW ocTaetcs npobrnema BnusHua MBI Ha uMMyHHY0 cuctemy, 4to
TaKKe HyxgaeTcs B TWaTenbHOM M3dyvyeHun. B nocnegHue rogpl 6610 yCTaHOBMAEHO,
YTO B YKa3aHHOW 06nacTu cnekTpa BbICOKOYACTOTHOE U3Iy4YeHNe OKasblBaeT CUIbHOE
BO3[IENCTBMNE HA SPUTPOLNTLI U CYCNEH3N MeTaxoHApuI Yenoseka [3].
1. ABaksiH C.B. Ontuueckumin xxypHan. 72(8) 41 (2005)
2. Panagopoulos D.J., Margaritis L.H. Biological effects of Electromagnetic fields. Ed.
P.Stavroulakis. Berlin, Heidelberg, New York: Springer-Verlag, 2003.
3. Kyapswos t0.B., MNepos H0.®., PyouH A.b. PagnaunoHras 6uodusvka (pagnovactotHoe u
MWKPOBOTHOBOE 3MeKTpOMarHuTHoe usny4vexue). M.: ®duamatnur, 2007.

INFLUENCE OF MICROWAVE 50-100 GHZ
RADIATION IN THE UPPER EARTH’S ATMOSPHERE
ON BIOSPHERE DURING THE PERIODS OF
INCREASING THE SOLAR ACTIVITY

G.V. GOLUBKOV'?, A.l. KOKORIN'?, A.A. LUSHNIKOV?3, 'Establishment of
Russian Academy of Sciences, Semenov Institute of Chemical Physics, Moscow,
Russia, 2Center for Chemical Physics of the Atmosphere, Moscow, Russia, 3Federal
State unitary enterprise « Karpov Institute of Physical Chemistry », Moscow, Russia

During solar flashes the sharp increases in the intensity of microwave 50-100 GHz
radiation (MWR) that practically pass without loss through the atmosphere of the Earth
has adverse effects on living organisms [1]. The analysis of consequences of this
superfluous influence represents a fundamental environmental problem the close at-
tention to which has been constantly paid. Although the weak electromagnetic pertur-
bations do not represent serious dangers for human health the problem influence of
MWR, which excess of background, remains open. It is especially important at the very
beginning of solar splashes when the radiation forms within a couple of hours and its
influence is especially efficient.

At present the extensive laboratory investigations carry out directed to studying the
influence of high-frequency electromagnetic radiation on cellular differentiation and the
alarm system, regulation of an expression of genes and an alarm transduction as they
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regulate the majority of intracellular physical and chemical processes [2]. In molecular

biology the transduction is the major process that casts a signal passing through a

membrane into a functional intracellular change. These signals regulate the majority of

intracellular physical and chemical processes. Therefore the studies of influence of an

external electromagnetic field on the alarm transduction are of great importance. The

problem of influence of MWR on immune system also remains unresolved and needs

a further careful study. Fairly recently it was established that within this specific range

of high-frequency radiation a strong impact is observed on human erythrocytes and the

suspension of mitochondrions [3].

1. Avakyan, S.V., Optical Journal,. 72(8) 41 (2005)

2. Panagopoulos D.J., Margaritis L.H. Biological effects of Electromagnetic fields. Ed.
P.Stavroulakis. Berlin, Heidelberg, New York: Springer-Verlag, 2003.

3. Kudryshov Yu.B., Perov Yu.F. and Rubin, A.B., Radiational Biophysics, (radio- and microwave
radiation), M.: Fizmatgiz 2007.
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FORECASTING GEOMAGNETIC STORMS
AND SOLAR ENERGETIC PARTICLE EVENTS:
COMESEP

Norma CROSBY", Astrid VERONIG?, Eva ROBBRECHT?, Bojan VRSNAK*,
Susanne VENNERSTROM?®; Olga MALANDRAKIS, Silvia DALLA’, Nandita
SRIVASTAVA?; Michael HESSE®; Dusan ODSTRCIL", 'Belgian Institute for

Space Aeronomy, BELGIUM, 2University of Graz, AUSTRIA, *Royal Observatory of
Belgium, BELGIUM, “Hvar Observatory, CROATIA, °Technical University of Denmark,
DENMARK, ®National Observatory of Athens, GREECE, "University of Central
Lancashire, UNITED KINGDOM, 8Udaipur Solar Observatory, INDIA, °Community
Coordinated Modeling Center at NASA Goddard Space Flight Center, U.S.A.,
"“George Mason University, Fairfax — NASA Goddard Space Flight Center, U.S.A.

During the solar cycle, the Sun goes from quiet conditions at minimum to levels of high
activity at maximum, where energetic phenomena, particularly coronal mass ejections
(CMEs) and solar energetic particle (SEP) events, are common. These are accompa-
nied by explosive release of mass, magnetic flux and energetic particles which may
have damaging effects on satellites and on-board detectors. In some cases the effects
may even be observed on ground-based systems (e.g., pipelines, power-grids) when
extreme magnetic storms occur. Returning humans to the Moon with the next possible
stop Mars will mean ensuring the safety of the astronauts from these extreme condi-
tions of space, especially the energetic particle environments. COMESEP (COronal
Mass Ejections and Solar Energetic Particles), funded by the European Union Frame-
work 7 programme, is a three-year collaborative project that has been running for one
year. The project is developing tools for forecasting geomagnetic storms and SEP radi-
ation storms based on extensive scientific data analysis, model development and risk
analysis. By analysis of historical data, complemented by the extensive data coverage
of solar cycle 23, the key ingredients that lead to magnetic storms and SEP events,
and the factors that are responsible for false alarms are being identified. To enhance
our understanding of the 3D kinematics and interplanetary propagation of CMEs, the
structure, propagation and evolution of CMEs are being investigated. In parallel, the
sources and propagation of SEPs are being examined and modeled. Based on the
insights gained, and making use of algorithms for the automated detection of CMEs,
forecasting tools for geomagnetic and SEP radiation storms will be developed and
optimised. Validation and implementation of the produced tools into an operational
space weather alert system will be performed. Geomagnetic and SEP radiation storm
alerts will be based on the COMESEP definition of risk. COMESEP is a unique cross-
collaboration effort and bridges the gap between the SEP, CME and terrestrial effects
scientific communities. For more information about the project, see the COMESEP
website http://www.comesep.eu/ . This work has received funding from the European
Commission FP7 Project COMESEP (263252).
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LONG-TERM MONITORING OF COSMIC
RADIATION ONBOARD AIRCRAFT WITH THE
SILICON SPECTROMETER LIULIN

J. KUBANCAK'?, O. PLOC"?, |. AMBROZOVA', I. KOVAR', F. SPURNY", 'Nuclear
Physics Institute, AS CR, Prague, Czech Republic, ?Czech Technical University in
Prague, Czech Republic, *Chalmers University of Technology, Géteborg, Sweden

Aircrew members are exposed to ionizing radiation due to their work onboard aircrafts;
in many cases, these doses exceed the limit for public exposure to ionizing radiation
and thus ICRP recommended their monitoring. Annual effective doses of aircrew from
occupational exposure are typically up to 6 mSyv, depending on the number of flight
hours, route locations, and solar activity; in case of solar events they can be much
higher.

Usually, doses of crewmembers are estimated via computer codes. However, EURA-
DOS WG5 recommends in its final report Cosmic radiation exposure of Aircraft Crew
to verify calculations with direct measurements. Hence, our institute as the authority
performing routine aircrew dosimetry in the Czech Republic started to perform perma-
nent radiation monitoring onboard aircraft since 2001.

The measurements were realized using the semiconductor detector Liulin. So far,
more than 3500 flights were monitored. Flights were flown to destinations with various
vertical cut-off rigidities, ranging from 1 GV to 17 GV. The database comprises more
than 1075 records, covering period of whole 11-year solar cycle; each record contains
information on energy deposition spectra, absorbed dose rates and dose equivalent
rates measured with Liulin, date and time, geographic coordinates and altitude.

The contribution will present changes of ambient dose equivalent with solar cycle and
geographic position. Further, data obtained onboard aircraft are compared with neu-
tron monitor data obtained various high mountain observatories. Cross correlation co-
efficients were taken as a measure of data similarity. Found dependencies show that
measurements onboard aircraft create a junction between measurements in space
and at high mountain observatories and correctly describe space weather situation.
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BO3MOXHbIE MEXAHN3Mbl BOSHWUKHOBEHWA N
KOPPEKUMN ONPPEPEHLIMPOBAHHbBIX PEAKLINA
YEJIOBEKA HA MATHUTHBIE BYPU

10.M. TOPro, M.A. NABAX, HayuoHarnbHbIl mexHuYecKul yHusepcumem YKpauHb!
«KlN», Kues. yugorgo@ukr.net

O Bo3gencTBUAX MarHuTHoro nons 3emnu (MIM3) Ha yenoBeka HanMMcaHoO MHoro. Ho
Hanbonee WHTEpPeCceH BOMPOC, NMOYEMY MpU PE3KUX U3MEHeHUsix napametpos MII3,
BO3HMKAIOLLNX MPU MarHUTHbIX OYpsiX Y BO3MYLLEHUSAX, N3MEHSAIOTCS (hU3MONornyec-
Kne 1 yHKUMOHanNbHbIE XapakTEPUCTUKN YenoBeka. Takme xapakTepucTuku MeTeo-
3aBNCUMOCTU MPOSIBIISIOTCS MO-PA3HOMY Y pasHbIX JTIOAEN 1 YacTo ABMSOTCA HE 0au-
HaKOBbIMW M Yy OAHOrO YenoBeka B pasHble dasbl pa3BUTUS OpraHnama. STo 3aBUCUT
1 OT (PU3NYECKOrO XapaKTepa BHELUHMX BO3AENCTBUA — METEOPOSTOTMYECKNX U Freo-
PU3NYECKMX, U OT CTEMNEHN HanpshkeHns PU3NoNorMyeckux PyHKUUn nnm naTtonoru-
YECKMX COCTOSHMI 4YerioBeka. VI3BECTHO Takke, YTO MPOSABMATCA 3TU peakuun npu
HaxOXAEHUN YernoBeKa Kak CHapy>u, Tak U BHYTpU nomMelleHun. K Takum Bo3gencTsu-
SIM OTHOCATCS 2 B1Aa reohmnsnyeckmx pakTopoB — MHPPaHN3KOYACTOTHLIE KorebaHust
atmocdepHoro gasnexus (MHYKAL) n donyktyaumm mardiutHoro nons 3emnu (MMN3).
MMM3 Bosgencteus Hapsgy ¢ MHYKAL npoHukatoT Ha paboure mecta n MOryT OKasbl-
BaTb BMNUsIHNE HA PYHKLMOHAmMNbHbIE COCTOAHMS YenoBeka.

B paHHOW paboTe npegnaraeTcs MexaHu3Mm BO3MOXHOMO BRMAHUSA MHApPaHM3Kovac-
ToTHOM (HY) (Hwxe 1 y) komnoHeHTbl MIMN3 1 ero Bo3myLleHun Ha YenoBeka. Kak
N3BECTHO, ecTecTBeHHOoe MI3 nmeeT LWMPOKNIA CNEKTP YaCTOTHbIX U3BMEHEHUI C pas-
MMYHBIM NPOSIBNIEHMEM aMMUTYAHbIX XapaKTePUCTUK Ha pasHbIx YacToTax. [pu atom
B AnanasoHe Hwxe 1 'y amnnuTtyga MIM3 Ha 2-3 nopsaka Bbille, YeM Ha ApYrnx 4acTo-
Tax, 0coOB6eHHO NPy MarHUTHbIX Bypsix. [oaToMy cnegyeT oxuaaTtb, YTO MUHTEHCUBHOCTb
BosfencTteus MIN3 B aToM Anana3oHe Ha Yenoseka OyaeT HavBbicwwas. [MapameTpsl
HM3KOYaCTOTHbIX BO3MYLLeHU M3 Mbl BbIYMCRISEM C MOMOLLbIO MPOrpaMMbl, KOTopas
no3BonseT onpeaenvTb xapakrepuctukm MIMN3 npu ero pernctpaumm ¢ yactoton 2 .
Takve napametpbl MMN3 mbl nonyyaem B USMUPAHe (Tpowuk, Poccus) nu CpegHees-
ponevicko reodumanyeckon ctaHumm (MypbaHoso, Crnosakus).

Mpepnaraetca mexaHU3M BO3MOXHOMO BAMsSHUA HY komnoHeHTel MIM3 u ero Bos-
MYLLEHU Ha YenoBeka. Y YernoBeka CyLeCTBYIOT aKkTUBHblE PeNEKCOreHHbIE 30HbI
koxu (A3K), KoTopble pedneKTOpHO CBSi3aHbl CO BCEMM OpraHamu U cuctemamm op-
raHm3ma, a Takke co Bcemu oTaenamu ronoHoro mosra. B A3K nposiBnsatoTcsi noBbi-
LUEHHbIe 3HAYeHUs CTaTUYeCKMX anekTpuyeckux noteHumanos (CT3IM) (Ha yacToTax
Hwke 1 I'y), koTopble gomMrHUpytoT B A3K, CBSI3aHHbIX C BHYTPEHHMMU opraHamu, rae
MPOVCXOAAT aKTMBHbIE PU3NONOrMYECKNe UM naTonormyeckne npoueccol. B Hopme
CTO3I paBHbl 20-30 mB. lomuHunposaHue CT3l B cooTBeTCTBYOWMX A3K BO3HMKaET
NPV pasnuyHbIX cTaguax 3aboneBaHnii N Npy HanpPsXKeHUAX PyHKLUMOHANbHBbIX CO-
cTosiHUM (PC) yenoBeka B pabounx 1 B ObITOBLIX CUTYaLUAX.

Mbl cunTaem, 4To Bo3MOXxkHa cBA3b HY komnoHeHTbl MIM3 n CT3IM A3K nytem marHuT-
HOW MHAOYKLUMK, BENMYMHY KOTOPOM MOXHO 0OcYMTaTh, UCNOMb3ys 3akoHbl JlopeHua n
dapapges. Mpu yBennyeHnn amnnutygel MIN3 Bo BpemsA MarHUTHbIX Bypb yBEnM4yMBa-
etca amnnutyga CT3Il B A3K 1 310 siBNSieTCs CUrHanomM Bo3gencTBus Ha BHYTPEHHME
opraHbl U OTAEnbl FOfIOBHOMO MO3ra, BbI3blBasi UX MOBbILIEHHY0 akTUBHOCTb. Hawm
uccrnegoBaHus nokasanu, 4yto amnnutyga CT3l nameHsietca go 16 mB. [Npu atom
obocTpsaeTca NaTonorM4ecknin NpoLece 1 ero CMMNToMaTuka WUnn NpoMcxXoauT NoBbl-
LUEHHOE HanpsibkeHne yHKLUMIA 3TOro opraHa. 3Has aTu U3MeHeHus (Mpu perucTpauum
CTO3I nnu meTogamun yHKUMOHaNbLHOW ANarHOCTUKN) WM OLLyLLas UX Kak daktop
METEOYYBCTBUTENBHOCTU MOXHO KoppervpoBaTtb ®C yenoBeka camMOCTOSITENBHO UM
mMeTogamu ouanyeckon peabunutaunn. 34ecb 04eHb XOPOLLM METOAbI Maccaxa Tpur-
repHbIX 30H, B KOTOPbIX NpY MarHUTHbIX Bypsix yBenuumeaetcs CTIl. OTu 30HbI No
cBoeMy MecTtononoxeHuto cosnagatot Ha 90 % ¢ mectononoxernnem A3K, a 3Hauur,
B HUX TOXe npoucxoauT nameHeHns CTOM npu yBenuyeHun amnnutyasl M3 Bo Bpe-
MS1 MarHMTHbIX Oypb. Mbl cuMTaem, 4TO BO3MOXHbI AN PEPEHLIMPOBAHHbBIE peakuum
YernoBeka npu yYBENMYEHUN HU3KOYACTOTHbIX Bo3MyLLeHUA M3 Bo BpemMsi MarHUTHbIX
Oypb 1 UX BINAHMSA NYyTEM MarHUTHON MHAYKUUN HA 3HAUUTENbHbIE U3MEHEHUS (YBENU-
YeHue unu komneHcauuo) amnnutyael CTIM B gomuHmpytowmnx A3K.
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POSSIBLE MECHANISMS OF BEGINNINGS
AND CORRECTION OF THE HUMAN VARIED
REACTIONS ON MAGNETIC STORMS

Yu.P. Gorgo, M.A. Liabakh, National Technical University of Ukraine «KPlI», Kiev.
yugorgo@ukr.net

About affecting of magnetic-field of Earth (MFE) on man it is written much. But a ques-
tion most interesting, why at the sharp changes of parameters of MFE, arising up at
magnetic storms and perturbations, physiological and functional descriptions of man
change. Such descriptions of meteodependence show up variously for different people
and often are not identical and for one man in the different phases of development of
organism. It depends and from physical character of external influences — meteorologi-
cal or geophysical, and from the degree of tension of human physiological functions
or pathosiss. It is known also, that these reactions show up at finding of man both out-
side and into apartments. 2 types of geophysical factors — low-frequency atmospheric
pressure (LFAP) and fluctuation of magnetic-field of Earth fluctuations behave to such
influences. MFE of influence along with LFAP penetrate into workings places and can
have influence on the human functional states.

In this work the mechanism of possible influence is offered low-frequency (LF) (below 1
Hz) components of MFE and his perturbations on a man. As is generally known, natu-
ral MFE has a wide spectrum of frequency changes with the different display of peak
descriptions on different frequencies. Thus in a range below 1 Hz amplitude of MFE
on 2-3 geometric series is higher, than on other frequencies, especially at magnetic
storms. It is therefore necessary to expect that intensity of influence of MFE in this
range on a man will be the greatest. We calculate the parameters of low-frequency
perturbations of MFE by the program which allows defining descriptions of MFE during
his registration with frequency of 2 Hz. We get such parameters of MFE in IZMIRAN
(Troizk, Russia) and Middle European geophysical station (Hurbanovo, Slovakia).

The mechanism of possible influence is offered LF components of MFE and his per-
turbations on a man. A man have active reflexes areas of skins (RAS) which are reflex
related to all of organs and systems of organism, and also with all of departments of
cerebrum. The enhanceable values of static electric potentials (STEP) (on frequencies
below 1 Hz), which prevail in RAS, related to the internals, show up in RAS, where ac-
tive physiological or pathological processes are. In a norm STEP is equal 20-30 mV.
Domination of STEP in proper RAS arises up at the different stages of diseases or at
tensions of the functional states (FS) of man in workers and in domestic situations.

We consider that connection is possible LF components of MFE and STEP of RAS by
magnetic induction the size of which can be shortchanged, utilizing the laws of Lorentz
and Faradey. At the increase of amplitude of MFE during magnetic storms amplitude of
STEP isincreased in RAS and it is an affecting signal internals and departments of cer-
ebrum, causing their overactivity. Our researches registered that amplitude of STEP
changed to 16 mV. A pathological process and his symptomatic are thus intensified
or there is an overvoltage of functions of this organ. Knowing these changes (during
registration of STEP or methods of functional diagnostics) or feeling them as a factor
of meteodependence it can correct FS of man independently or by the methods of
physical rehabilitation. The methods of massage of trigger areas in which at magnetic
storms STEP is increased are very good here. These areas on the location coincide
on 90 % with the site of RAS, and, in them also take place changes of STEP at the
increase of amplitude of MFE during magnetic storms. We consider that the differenti-
ated reactions of man are possible at the increase of low-frequency perturbations of
MFE during magnetic storms and their influence by magnetic induction on the consid-
erable changes (increase or indemnification) of amplitude of STEP in dominant RAS.
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BAPUALIM PAOVNALMOHHOW OBCTAHOBKN HA
MEXOYHAPOOHOW KOCMWYECKOW CTAHLMW
3ATIEPVXO[ 2001-2011 I'T. MO AAHHBLIM CUCTEMBbI
PAOVNALMOHHOIO KOHTPOIA

A.9. IMIUHEBCKUNA', M.1. MAHACIOK', O.10. HEYAEB', B.B. BEHI'UH?,
B.M.METPOB?, A.H. BOJIKOB?, B.U. NANYLWWWH3, U.B. HUKOIAEBS, 'HayyHo-
uccriedosamesbckuli uHcmumym si0epHoli pusuku MI'Y, . Mockea.
ael@srd.sinp.msu.ru. 2locy0apcmeeHHbIl Hay4YHbIl ueHmp P® MiHemumym
meduko-buornoaudyeckux npobnem PAH, 2. Mockea. benghin@pike.net.ru.
3PakemHo-kocmu4deckas kopriopauus « QHEPIMMS», e. Koponée

Cuctema pagmaumoHHoro koHTpons (CPK), yctaHoBneHHas Ha 6opty Cnyxe6Horo
moayns (CM) MexayHapoaHou kocMmuyeckon ctaHummn (MKC), aBnseTcst BaxxHoM Yac-
TblO CUCTEMbI paanaLMoHHON BesonacHocTu kocmuyeckoro annapata. CPK pabotaert
¢ HebonbwmMu nepepbiBamu ¢ 1 aBrycta 2001 roga.

B pnoknage npeacTtaBneHbl AaHHble O pesyrnbratax M3MepeHus MOLHOCTU A03bl B ne-
puog c aerycta 2001 roga no gekabpb 2011 roga kak npy HopmarnbHOW pagnaumoH-
HOl OGCTaHOBKE Tak U BO BPEMSI COMHEYHbIX MPOTOHHBLIX COObITMI. ComnocTaBneHbI
Mexay cobol 3HaYeHUs MOLLHOCTU MOTMOLEHHOW 403bl, U3MEPEHHbIE AETEKTOPaMU,
YCTaHOBMEHHbIMI B pa3nn4yHblx Todkax PC MKC. CpaBHeHVe AaHHbIX C pasHbiX Oe-
TEKTOPOB, MoKasaro, YTo pasnuyne mexay Haubornee 3alluLLLEHHON 1 HauMeHee 3a-
LUMLLIEHHON TOYKaMW U3MEPEHUsI He MpPeBbIllaeT ABYKPaTHOMO NpW HEBO3MYLLEHHbIX
pafnaunoHHbIX yCcroBusix. Bo Bpemsi ConHeuYHbIX NPOTOHHBLIX COBLITUIA Nepenag 403
MOXXET JoCcTuraTb TpUaLaTh pas.

[ns neproga BpemeHun ¢ cepegmnHbl 2006 . oo okoHYaHust 2009 r. npoBeaeHo pas-
JeneHne Bknaga B CPEAHECYTOYHYH) MOLLHOCTb [03bl ranakTU4ecKMx KOCMUYECKMX
nyyer 1 paguaumoHHbix nosicos 3emnu (B obnactu KOAA). MNMokasaHo, 4To BkNag B
CpeOHECYTOYHYH MOLLHOCTb 403bl OT ranakTUYeCKMX KOCMUYECKUX NyYelr N3MeHSIETCS
B COOTBETCTBUM C TPEHAOM, NPOCHEXMBaeMbIM MO AaHHbIM HEATPOHHbLIX MOHUTOPOB,
a Bapuauumm BKiaga paguaumoHHbIX NosicoB 3emnn 06ycrnoBrneHbl, B OCHOBHOM, U3Me-
HeHnsiMK BbicoTbl nonéta MKC.

VARIATIONS OF A RADIATION ENVIRONMENT
ONBOARD THE INTERNATIONAL SPACE STATION
DURING 2001-2011 ACCORDING TO DATA OF THE
RADIATION MONITORING SYSTEM

A.E. LISHNEVSKII', M.l. PANASYUK!, O.YU. NECHAEV',V.V. BENGHIN?, V.M.
PETROV?, A.N. VOLKOV?, V.I. LYAGUSHIN?, I.V. NIKOLAEV?, 'Skobeltsyn Institute
of Nuclear Physics, Lomonosov Moscow State University, Moscow, Russia.
ael@srd.sinp.msu.ru. *State Research Center of the Russian Federation Institute of
Biomedical Problems Russian Academy of Sciences, Moscow, Russia.
benghin@pike.net.ru. *Rocket-space corporation “Energiya”, Korolev, Russia

The radiation monitoring system (RMS) established onboard the Service Module (SM)
of the International Space Station (ISS) is an important part of the radiation safety
system of the modern spacecraft. RMS is in operation with small breaks since August
18, 2001.

In the report are submitted data on results of measurement of a dose rate during the
period from August 2001 to December 2011 both at normal radiation conditions and
during solar proton events. Values of the absorbed dose rate, measured by the detec-
tors established in various points of SM ISS are compared among themselves. The
comparison of data from different detectors, showed that the ratio between the most
protected and least protected points of measurement doesn’t exceed double under not
disturbed radiation conditions. The overfall of dose rates during solar proton events
can reach thirty times.

For time period from the middle of 2006 until the end of 2009 division of a contribution
to daily averaged dose rate of galactic cosmic rays and Earth’s radiation belts (in the
SAA zone) is carried out. It is demonstrated that the contribution to daily averaged
dose rate from galactic cosmic rays changes according to a trend traced according to
neutron monitors, and variations of a contribution of Earth’s radiation belts are caused,
generally changes of height of flight of the ISS.
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HN3KO3HEPIMETUYECKOE TAMMA-N3ITYYEHWE
BTOPNYHOU KOCMNYECKOW KOMIMNOHEHTbI

B MEXAHN3MAX BJIIMAHNA KOCMUYECKOWU
noroabl HA OPTAHU3M YEJIOBEKA

H.M. CANUXOB', I.A. NAK?2, "ilHcmumym uoHocgepb! «HayuoHarnbHbIb ueHmp
KocMmuyeckux uccriedosaHuli u mexHomnoauli» HKA PK, e.Anmamebi.
n1@nursat.net. 2lHcmumym cbusuosnoeuu Yenoseka u xueomHsix KH MOH PK,
2. Anmamel. gpak1@yandex.ru

B paboTe nccnegoBany MexaHW3Mbl BrUSHUS  raMMa-usnyyYeHusi, BO3HMKaoLLEro
NPV NPOXOXOAEHUN KOCMUYECKNX fyder atmocdepbl 3eMnu, Ha OpraHn3M YenoBeka.
Mayyanu BosgencTeme onykTyaumi HU3KO3IHEPreTUYeCcKoro y-m3nyy4eHns BTOPUYHOM
KocMu4eckor KomnoHeHThl (0T 20 go 800 n 6onee kaB) Ha BaprabenbHOCTb pUTMa
cepaua, a Takke W3MEHEHUs MHTEHCMBHOCTM (POHOBOTO MOTOKa raMMa-KBaHTOB Mpu
9KpaHMPOBaHUW AeTeKkTopa Ternom yenoseka. PaboTa BeinonHeHa Ha TaHb-LUaHckon
BbICOKOTOPHOWN Hay4HOW CTaHLMK, pacronoXXeHHon B6nm3n rLAnmartsl Ha BeicoTe 3340
M Hag ypoBHEM MOpsi. MOHUTOPWHI MHTEHCMBHOCTM NOTOKA Y-KBAHTOB OCYLLECTBIANN
C NMOMOLLbLIO CLUHTUIIISLMOHHOIO AETEKTOPA, OCHOBOW KOTOPOrO SIBMSETCS KpUcTanmn
HaTpun-noga (Nad). BapuabenbHOCTb cepae4HOro puTMa perncTpupoBanu Kapau-
OMOHuTOpamn cupmbl «Polary (PrHNAHAUSI) BO BpeMs HOYHOTO CHa MCMbITYEMbIX.

AHanus Bapvauuin UHTEHCUBHOCTU raMma-u3ny4eHus BTOPUYHON KOCMUYECKON KOM-
MOHEHTbl BbISABMM NPUCYTCTBME [OCTATOMHO MPOOOIMKUTENbHBIX KOrebaHui cnekT-
panbHOWM MoLHOCTK notoka B obrnactn meHee 0,003 Mu. KonebaHusa cnekTpanbHom
MOLLIHOCTM ramMMa-u3riy4yeHus B psae CriydyaeB COnpoBOXOanunch NosiBlIeHNEM aHarno-
TMYHOW CUHXPOHHOW PUTMUKM B Bapuauuax KapauopuTma MpoAorKUTENbHOCTbIO OT
0EeCATKOB MUHYT A0 4-54acoB C 3aJep>XKOW OT HECKOSMbKUX CEKYHA A0 1-2 MUHYT M
bonee. He ncknoyeHo, YTO MEXaHM3M PE30HAHCHOrO BOCMPUATUS Bapuauuin noToka
raMma-KBaHTOB CBfi3aH C KonebaHusiMM KonmMyecTBa MOrMOLWEHHON 3HEPrMn ramma-
KBaHTOB, BMNUSIIOLLMX HA MHTEHCUBHOCTbL NpoLecca noHm3auum n Bo3byxaeHms 6uomo-
nekyn, obpasoBaHus cBOOOAHbLIX padukanoB B opraHuMame. Bbino yctaHoBneHo, 4To
WHTEHCUBHOCTb (POHOBOrO MOTOKA raMMa-KBaHTOB yMeHbLUaeTcs npu 3akpbitum Nad
[OeTeKkTopa TenoM YeroBeka, U 3TOT NMPOLIECC 3aBUCUT OT SHEPTUN raMma-n3ny4eHus..
MonyyeHHble AaHHbIE MO3BOMSAIOT paccMaTpuBaTh HU3KOIHEPreTuyeckoe y-usnyvyeHune
BTOPUYHOM KOCMUYECKON KOMMOHEHTbI Kak OOWH 13 (hakTOPOB BbICOKOW YyBCTBUTESb-
HOCTW CepaeyYHO-COCYAMUCTON CUCTEMbI U PErynaTOPHbIX PU3NOMNOrMYecKkux CUCTEM K
[ENCTBUKO KOCMUYECKOW NMOroAabl.

THE SECONDARY COSMIC GAMMA-RADIATION
COMPONENT AS A MECHANISM OF SPACE
WEATHER INFLUENCE ON A HUMAN BODY

N.M. SALIKHOV', G.D. PAK?, "Institute of lonosphere, National Space Agency,
Almaty, Kazakhstan Repablic. n1@nursat.net. ?Institute of Human and Animal
Physiology, Ministry of Education and Science, Almaty, Kazakhstan Republic.
gpak1@yandex.ru

The mechanism of the influence on a human body of secondary gamma-quanta which
appear at a passage of cosmic ray through the Earth’s atmosphere has been investi-
gated by a study of correlation between variability of the heart rhythm, the intensity of
background gamma-radiation, and its absorption in a human body.

Our work is carried out at the Tien-Shan Mountain Cosmic Ray Station placed near the
Almaty city, at the height of 3340 m above the sea level. For monitoring of the flux of
gamma-radiation in energy range 20-800 keV we use a Nal crystal based scintillation
detector. The variability of the heartbeat rate is registered by the “Polar” type cardio-
monitor (Finland) during the probationer’s night sleep.

In the temporal behavior of gamma-radiation flux the fluctuations of spectral power
in the frequency range below 0.003 Hz, and rather prolongeous enough, were seen
which have been sometimes accompanied with synchronous rhythmic variations of the
heartbeat rate. The duration of synchronization period lays in the limits between tens
of minutes and up to 4-5 hours, and a time delay between both temporal series may
occur to be of several seconds up to some minutes.

We suppose that the mechanism of resonance perception of the gamma-radiation flux
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variations with human organism may be connected with the quantity of the energy of
gamma-radiation absorbed in ionization and excitation processes of bio-molecules,
and with formation of the free radicals in organism. This hypothesis in based on the
energy dependence of the absorption grade of secondary gamma-radiation which has
been steady observed when the scintillation detector occurred to be shielded with the
body of a person.

The data obtained allow considering the low-energy gamma-radiation component of
cosmic rays as one of the possible definitive factors of the high sensitivity of cardiovas-
cular system and regulatory physiological systems to space weather.
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«OlblTbl HA CEBE» - CEPOEYHO-COCYOUCTAA
CNCTEMA

C.M. NEPOB', A.C. MEPOB?, '®I'6OY BINO «MI'Y lNb» e. Mockea, ?YHusepcumem
Opyx6bi Hapodos, 2. Mockea. sperov35@mail.ru

lMpoBeneH aHanu3 pesynsTaTtoB 9KCMEPMMEHTOB, MPOBEAEHHBLIX B Mepuon SHBapb
2008- anpenb 2012 rr. N0 yYalleHHbIM U3MEPEHUAM KPOBAHOIO AABMEHUSA U YacToTbl
cepAeYHbix cokpalleHui ogHoro 13 asTopos (CII1) B pa3nuyHbIX meTeo- 1 reousm-
YeCKMX YCOBUAX NPW PasnUYHON CTENEHN N30MALMN OT BHELLHUX hakTopoB: korneba-
HUI aTmocdepHoro Aaenenus (nopsaka 0,001 rfa) n aKkpaHMPOBKM OT ANEKTPUYECKMX
nonew Hu3kon (MeHee 0,01 'y) yactoTbl (ABoMHOM «unnuHap ®apagesn»). bein uc-
nonb3oBaH ANoHcku npudop-toHomeTp UA-774 cdupmbl A&D. OcHOoBHOE BHUMaHWe
6bINO yAeneHo nccrnefoBaHVAM NepUodoB B AMana3oHe «MUHYTbI-AECATKA MUHYTY.
HeobxoanMOoCTb NPOBEAEHMSA IKCNIEPUMEHTOB ONpeaensnach HeOXUaaHHbIM Habno-
AeHVeM - coBnageHneM pasnunyHbIx nepnopos Konebanui (1 MuHyTa 1 6onee) Bcex
Tpex xapaktepuctuk CCC c nepuogamu konebaHum atmocepHoro AaBneHus!, Bbl-
3BaHHbIX NPOXOXAEHWEM B aTMocdepe T.H. BHYTPEHHUX rPaBUTALMOHHBIX U OPYruX
BOJTH HU3KON MHTEHCUBHOCTU («pe3oHaHc»). MpnBoaaTcs OCHOBHbIE NpeaBapuTenb-
Hble BbIBOAbI. [OKka3aHo, YTO OQHMUM U3 OCHOBHbIX (DAKTOPOB, BO3AENCTBYIOLLMX Ha pa-
6oty CCC, aBNS10TCA NepeMeHHble napameTpbl COMHEYHO-MYHHbIX rPaBUTaLMOHHBIX
NpUIMBOB.

«EXPERIMENTS ON THEMSELVES» - THE
CARDIOVASCULAR SYSTEM

S.P.PEROV',A.S.PEROV?, 'FGBOU VPO “MSU AB”, Moscow, 2Peoples' Friendship,
Moscow. sperov35@mail.ru

The analysis of the results of experiments has been conducted during the period from
January 2008 to April 2012 using accelerated measurements of blood pressure and
pulse for one of the authors (SPP) in a variety of meteorological and geophysical
conditions. There was an isolation from external factors varying degree: fluctuations
in atmospheric pressure (about 0,001 hPa) and the screening of the electric fields of
low (less than 0.01 Hz) frequencies (double “Faraday cup”).We used the Japanese
unit-UA-774 Blood Pressure Monitor Company A&D. The main attention was paid to
the investigation periods in the range of “tens of minutes-minutes.” The need for ex-
periments was determined by an unexpected observation - the coincidence of the
different oscillation periods (1 minute or more) of all three characteristics of the CVS
with the periods of oscillations in atmospheric pressure caused by the propagation of
the so-called internal gravity waves and other waves of low-intensity in the atmosphere
(“resonance”). The basic preliminary conclusions are following. It is shown that one of
the main factors affecting the CVS, are variable parameters of solar-lunar gravitational
tides.
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K BOMNPOCY O ®oN3NOJTOIMHYECKMX MAPKEPAX
FTENNIMOMETEOYYBCTBUTEJIbHOCTW Y BOJIbHbIX
METABOJIMYECKNM CMHOPOMOM

H.M. NOBONOLUKAA', O.U. TONYPUA', M.A. TPYBUHA?, "®I'BY «[1amueopckuli
2ocydapcmeeHHbIl Hay4HO-uccrnedosameribCKuli UHCMuUMmym Kypopmornozauu
®edeparnbHo20 MeduKo-buonoauyecko2o aceHmemeay». nina194101@gmail.com.
2Poccutickuti 20cydapcmeeHHbIl 2u0poMemeoposiocudecKuli uHcmumym.
trubina@rshu.ru

B pabote npuBogsATcs pesynbTaTtbl KOMMNEKCHBIX UCCNEeaoBaHWUi BIMSIHUSE MOFOAHbIX
W renvoreodmanyeckmx akTopoB Ha YPOBEHb afganTaLumm CepaeyHo COCyAMCTON cUc-
TEMbI, MOKa3aTeNN BEreTaTUBHOW PErynsauumM opraHuama, ypoBeHb SHEPreTUYECKUX pe-
CYpCOB opraHmama ¢ oueHkoi ctpecca y 100 60mbHbIX METABONNYECKNM CUHOPOMOM B
npoLecce BOCCTAHOBUTENBHOIO JIeYEHUS Ha HU3KOTOPHOM KypopTe. B nccnegosaHusix
MCMoNb30Banacb MHHOBALMOHHAS TEXHOMOIMMS OLEHKN rerMoMeTeoqyBCTBUTENBbHOC-
T, BKNOYatoLlas:

1. AnnapartHble MeToAbl AMArHOCTUKU: MEOMLMHCKUA OUAarHOCTUYECKUI KOMMIIEKC
(MAK) «NOTOC» (HMNO «AuHamukay, CaHkT-INeTepbypr), yHMBepcanbHbIi namepu-
Tenb usmdeckmnx napametpos ATT-9508 c¢ tepmonapown K-tuna ATA-2104 (Lutron
Electronic Enterprise Co., Ltd., TanBaHb).

2. MeTtoapbl MHOUBMAYaNbHOW OLEHKN COCTOSAHMS B6OMbHbIX: eXeAHEeBHas CyObekTuB-
Has OLEHKa renvomMeTeonaTnYyecknx peakumi 1 camovyBCTBUSI (TECTUPOBAHWE), U3~
MepeHue nokasaTernen CUCTONMYECKOro U AMacTONUYEeCKoro apTepuanbHOro aasne-
Hua (CAQ v OAL), yacToTbl cCepAeyHbIX COKPALLEHUA C BbIYUCIIEHNEM BErETaTUBHbIX
nHpekcos Kepaé, koadduumneHTa 3KOHOMUYHOCTU KPOBOOBpPAaLLEHNS, KOIDDULINEHT
BbIHOCITMBOCTU perynupytoLern yHKLMN 1 Opyrix nokasaTene.

3. ABTOpCKyIO MEeTOAUKY OLEHKN CTENEeHN NaTOreHHOCTU norogbl.

[ins aHanusa BNUSHUS MOrOAHBIX Y reOMarHUTHbIX (DaKTOPOB Ha yKa3aHHble U3no-
nornyeckme nokasatenu 6binv Ncnonb3oBaHbl TPAANLMOHHBIE METOAbLI BGroMeTpun 1
METOAbI «PpaKkTanbHOW HENPOAUHAMUKNY.

MNpoBedeHHble UccneAoBaHWA Mokasanu, Y4To Hambonbluas YyBCTBUTESbHOCTb Ha
OeNCcTBME reoMarHMTHbIX OaKkTOPOB MPOSIBSAETCS B MHTErpanbHOW aKTUBHOCTYU LieH-
TpanbHON HEepPBHOM cucTeMbI, namepeHHon Ha MOK «JTOTOC» n B anHamuke Hecne-
umndmyeckmx agantaumoHHbIX peakumn opraHuama (HAPO) no gaHHbIM NpOLEHTHOro
cogepXaHna nuMdQoLMToOB B Nlenkogopmyrne nepudepuyeckon Kposu. PasnunyHblie
BapuaHTbl METEOKOMMIEKCOB NPOSBMSIOTCA B NOKa3aTensx BeretaTMBHbIX UHAEKCOB,
COrMacoBaHHOCTN KapAWOPUTMOSIOMMYECKMX MPOLECCOB MO AaHHbIM hpakTanbHo-
ro aHanusa, nokasaTtesnsix HelMpocoCyaMCTON pPeakTUBHOCTU (MO XOrnogoBow npobe).
YKasaHHble napameTpbl MOTYT CYXUTb (OMU3NONOTMYECKMMU MapKepaMmn renmomMmeTeo-
YyBCTBUTENBHOCTU Y GonbHbIX MC.

THE PHYSIOLOGICAL MARKERS OF
GELIOMETEOPATHIC REACTIONS OF PATIENTS
WITH METABOLIC SYNDROME

N.P. POVOLOTSKAYA', D.I. TOPURIA', M.A. TRUBINA?, "«Pyatigorsk State
Research Institute of Balneology Federal, Medical-Biological Agency».
nina194101@gmail.com. Russian State Hydrometeorological University.
trubina@rshu.ru

In this paper we are present the results of comprehensive studies of the effect of
weather and heliogeophysical factors on the adaptation of the cardiovascular system,
indicators of autonomic regulation of the organism, the level of energy the body with
the assessment of stress in 100 patients with metabolic syndrome in the process of
rehabilitation in the low mountain resort. The study used innovative technology evalu-
ation weather’s sensitive of patients with metabolic syndrome, including:

1. Hardware diagnostic methods: medical diagnostic complex «Lotus», («Dinamika
technologies», St. Petersburg), a universal measuring physical parameters of the ATT-
9508 with a thermocouple type K-2104 ATA (Lutron Electronic Enterprise Co., Ltd.,
Taiwan).

2. Methods for assessment of individual patients: daily subjective assessment geli-
ometeopathic reactions and state of health (testing), the measurement of systolic and
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diastolic blood pressure, heart rate, the calculation of vegetative indices Kerdo, the
coefficient of efficiency of blood circulation, endurance factor regulating function and
other indicators .

3. Author's methodology for assessing the degree of pathogenicity of the weather.

To analyze the effect of weather and geomagnetic factors on these physiological pa-
rameters have been used traditional methods and techniques of biometrics and «Frac-
tal Neurodynamics».

Studies have shown that the greatest sensitivity to the effect of geomagnetic factors
are integrated in the central nervous system activity, measured at the «LOTOS» and
the dynamics of nonspecific adaptive reactions, according to the percentage of lym-
phocytes in the peripheral blood. Various options weather patterns are shown in terms
vegetative indices, consistency cardiac and rhythm processes according to fractal
analysis, indicators of neurovascular reactivity (by cold stress test). These parameters
can serve as physiological markers rennomeTteodyBCTBUTENBHOCTK in patients with
metabolic syndrome.
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IMPACT OF COSMIC RAY INTENSITY AND
GEOMAGNETIC ACTIVITY ON HUMAN HEART
RATE

S. IOANNIDOU', M. PAPAILIOU', H. MAVROMICHALAKI', TH. APOSTOLOU?,

K. PARAVOLIDAKIS?, M. KOUREMETE, L. RENTIFIS?, E. SIMANTIRAKIS?, G.
XYSTOURIS', "Nuclear and Particle Physics Section, Physics Department, University
of Athens, 15784 Athens Greece. emavromi@phys.uoa.gr, mpapahl@phys.uoa.
gr, solid_geo13@hotmail.com. >Cardiology Department of Nikaia General Hospital,
Piraeus, Greece. *Cardiology Department of Heraklion University Hospital, Heraklion
of Crete, Greece. mairhk@windowslive.com, esimant@hotmail.com

Accumulating evidence suggests a link between solar and geomagnetic disturbances
and human physiological parameters; several published studies have addressed the
alterations in human physiological responses at different levels of geomagnetic activ-
ity. We sought to examine the potential association between heart rate variations and
specific cosmophysical activities. In the present study, a total of 90 individuals during
the recent time interval from September 2011 till April 2012 were assessed, during their
treatment at the Cardiology clinics of the Nikaia General Hospital in Pireaus, as well
as of the Heraklion University Hospital in Crete, Greece. The heart rate of the subjects
was monitored hourly by a Holter electrocardiogram, while the hourly variations of
cosmic ray intensity and the geomagnetic index Dst measured by the Neutron Monitor
Station of the Athens University and the Kyoto Observatory, respectively. Statistical
methods included the ANalysis Of VAriance (ANOVA) and the Multiple Linear Regres-
sion. A statistically significant effect of both geomagnetic and cosmic ray activity on
heart rate was observed. Our findings indicate that changes in space weather param-
eters could be possibly related to heart rate variations.
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BO3MOXHbI MEXAHW3M CONHEYHO-3EMHbIX
CBA3EN

N.®. HUKYIWUH, Mockoeckuti l'oc. YHusepcumem um.M.B. JlomoHocoea, [oc.
AcmpoHomuyeckuli uHemumym um. [1.K.LLimepHbepea. ifn@sai.msu.ru

KpaTko paccMoTpeHa MCTOpUS M3y4Y4eHUS CONHEYHO-3eMHbIX CBA3eN M noucka du-
3M4YeCcKoro mexaHuamMa ero peanusauun. lNpegnonaraeTcs, YTO 3TO BapuaLmn 3MeKT-
pyYeckoro 3apsifa 3€MHON MoBepxHOCTU. OnucaH AMUTENbHbLIN 3KCNEPUMEHT MO pe-
TMCTpaLMn N3MEHEHWI 3TOro 3apsAa C MOMOLLbIO SMEKTPUYECKUX KPYTUIbHbBIX BECOB
HOBOrO TUMa — C 3a3eMIIEHHbIMU CTAaTOPOM N POTOPOM.

C NOMOLLbIO KOMMbIOTEPHOIO MOAENMPOBAHMSA MOKa3aHo, YTO Hanbonee BbICOKUA U3
N3BECTHbIX LIMKIOB akTUBHOCTU (19-1) B CBOEM MakcUMyMe COnpoBOXAancs CBOEro
poda napagoMm MraHeT, Korda nodTy BCE MaHeThbl Oblin COeAMHEHbI O4HOWN CUMOBOW
NMUHNEN MEXMNITAaHETHOrO MarHUTHOrO MOns.

MpvBeaeHbl NpUMepbl NpeanonaraeMblx aHanoruin NPosiBNEHUst 3TOro M3N4eCcKoro
napameTpa B HEKOTOPbIX MPOLUSIbIX U3BECTHbIX AKCNIEPUMEHTAX.

POSSIBLE MECHANISM OF SOLAR-TERRESTRIAL
CONNECTIONS

I.F. NIKULIN, M.V. Lomonosov Moscow State University, Sternberg Astronomical
Institute, ifn@sai.msu.ru

The history of the problem of solar- terrestrial connections and of the search for their
physical mechanism is briefly presented. Probably this is the electric charge of earth
surface. A long- term experiment on the registration of the earth charge variation by
means of an electric torsion balance with the grounded stator and rotor is described.

Using computer modeling it is shown that the highest known cycle 19 was accompa-
nied by some kind of the planet parade, when almost all the planets were connected
by a single line of force of the interplanetary magnetic field.

Examples of expected analogies of manifestation of this physical parameter in some
last experiments are given.
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OCOBEHHOCTU COCTOSIHNA 30OPOBbA.
HACEJNEHUS KPAVHEMO CEBEPA POCCUICKOWM
®EOEPALINN B YCNOBUSIX U3MEHEHWSA
KIMMATA

rH. OErTEBA', XX.J1. BAPAKMHA', A.Jl. CAHHUKOB', H.}0. MIEHUYHAS?,
WU.B. TPULLEEHKO?, T.H. YHI'YPAHY*, P.B. BY3NUHOB*, "CegepHbniti
2ocydapcmeeHHbIl MeduyuHCKUl yHUsepcumem, 2. ApxaHeernsck, 2Oguc BO3 e
Poccutickoli ®edepauuu, 2. Mockea, *CesepHoe omdeneHue Pocaudpomema, e.
ApxaHeernbck, *YnpaeneHue PocriompebHad3opa o ApxaHaernbckol obnacmu, e.
ApxaHaesnbcK

Bonblioe 6ecnokoincTBo coumanbHbIX MHCTUTYTOB O6LLECTBA BbI3bIBAOT NPOGNEMbI,
BO3HMKaKOLWME B pe3ynbraTe BO3AENCTBUS TEMMNEpPATYpHbIX BOMH U rnobanbHoro no-
TenneHus B uUenom Ha CeBepHble pernoHbl PP, ocobeHHO Ha npuapkTuyeckmne ob-
nactu, Guoskocoumnocdepy, 00LECTBEHHOE 300POBbE M OPraHN3aUMio MeOULMHCKOM
nomoLun B npegenax AaHHbIX Tepputopuin. B pamkax npoekta BO3 «Bosgeiicteue
N3MEHEHUI KNMmaTa Ha 340POBbE HACENEHUSA U OLleHKa BO3MOXHOCTM afgantauumn Ha
ceBepe Poccuiickon ®egepaummny» npoBedeH aHanu3 4yBCTBUTENbHOCTU MHAEKLMNOH-
HbIX U HEMHGEKLMOHHBIX 3a60neBaHnM 1 CMEPTHOCTU K M3MEHEHMIO KnuMaTa B ApxaH-
rernbCcKol obnacTu.

MameHeHne knumaTta B ApxaHrenbCckon 06nactu, xapaktepusyloLleecs yBenmyeHnem
TemnepaTypbl Bo3gyxa 3a nepuog ¢ 1976 no 2006 rr. B cpeaHem ot 1,01 go 1,88 °C
HeraTMBHO CKa3arnocCb Ha COCTOSAHUM 340POBbSA HACENeHUs 1 OTPa3nnoch Ha Aemorpa-
donyeckom cuTyaumm, B YHaCTHOCTM Ha CMEPTHOCTU HaceneHus. lNpoBeaeHHbIN aHanma
NnaBHbIX 3aBUCUMOCTEN MEXOY eXeQHEBHOW CMEepPTHOCTbIO U TemnepaTypoun BO3ay-
xa 3a nepuog 1999-2008 rr., a Takke uccrieqoBaHnMe BPEMEHHbIX PAOOB CyTOYHOM
CMEpPTHOCTM ANS aHanm3a KOpPOTKUX (OUCKPETHbIX) NOroAHbIX SNU3040B — BOMH Xapbl
1 xoropa, NOATBEPAWN BMWSHME TemnepaTypbl BO34yxa Ha CMEpPTHOCTb HacerneHus
ONs BCEX U3YYEHHbIX MPUYMH CMEePTHOCTU (LepebpoBackynsipHble GonesHu, nemm-
yeckasi 6onesHb cepaua, 6one3Hn opraHoB AblXaHUsl, BCE €CTECTBEHHbIE N BHELLUHME
NPUYMHBI) B ABYX BO3pacTHbIX rpynnax (30—64 u ctaplie 64 net), KpOMe MHCYNLTOB B
BospacTte 30-64 ner.

AHanmM3 cooTBETCTBYIOLUMX BO3AENCTBUI (CpegHeCyTOYHON TemnepaTypbl, CKOPOCTU
BETpa, U3MeHeHUs aTMOCepHOro AaBMNeHNs) Ha YacTOTy BbI3OBOB «CKOPOW MOMOLLI»
Y MY>XYMH Y KEHLLUMH MO HEKOTOPbLIM HO30S10rMYECKMM hopMaM nokasar, YTo MoBbILle-
HWe cpeaHecyTOYHON 3 hEKTUBHON TEMMNEpPaTypbl Ha KaXAbI rpaayc CONpPOBOXAAET-
€S yBENMYEHNEM KOMNMYECTBA BbI3OBOB MO MOBOAY TPaBM, OTPaBEHWUI U NOCNEACTBUN
BO3[ENCTBUS BHELLUHNX MPUYMH cpeam My>4YuH (Bce Bo3pacta) Ha 1,6%, no nosogy
6onesHeln opraHoB AblxaHus cpeaun aeter — Ha 2,5% 1 B obLuelt COBOKYMHOCTM Hace-
neHus B Bo3pacTHom rpynne 60 net u ctapwe — Ha 3,0%.

AHanu3 pe3ynstaToB MHOFOMIETHETO 3KOMOro-3nnaAeMNONOrM4eckoro MOHUTOPUHIa 3a
KneweBblM 3HUedanMToM, No3BonsaeT yTBepxaaTe, YTO 3HAYMTENbHLIA NoAbEM 3a-
6onesaemocTtu (Mo4uTn B 60 pas), 3aperncTpMpoBaHHbIn B ApxaHrenbckow obnactu (B
2000—-2009 rr. no cpaBHeHuto ¢ 1980-1989 rr.), obycrnoeneH psaom akTopoB, Bax-
HEeMLWMM U3 KOTOPbIX SBISIETCS U3MEHEHMWE KrMmaTa.

FEATURES OF HEALTH STATE OF POPULATION
OF FAR NORTH OF RUSSIAN FEDERATION IN
CONDITIONS OF CLIMATE CHANGE

G.N. DEGTEVA', ZH.L. VARAKINA', A.L. SANNIKOV', N.YU. PSHENICHNAYA?,
I.V. GRISHCHENKO?, T.N. UNGURYANU*, R.V. BUZINOV*, "Northern State Medical
University, Arkhangelsk, 2WHO office in Russia, Moscow, *Hidrometeorology and
Environmental Monitoring Agency Northern Branch, Arkhangelsk, Y Rospotrebnadzor
Office, Arkhangelsk

Big anxiety is evoked of society social institutions by problems arising as a result of effect
of temperature waves and global warming on the whole northern regions Russian Feder-
ation, especially — on the subarctic areas, bioecosociosphere, public health and medical
care organization within the territories. In the framework of the WHO Project «Influence
of Climate Change on Population Health and Assessment of Adaptation Possibilities in
the North of the Russian Federation», sensitivity of infectious and non-infectious disease
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and death rate to climate change in the Arkhangelsk region has been analyzed.

Climate change in the Arkhangelsk region described by increase of air temperature
in 1976-2006 on the average up to 1.01 — 1.88 °C affected negatively the popula-
tion health state and influenced the demographic situation, particularly the population
death rate. The analysis of smooth dependences between the daily death rate and air
temperature in 1999-2008 as well as studies of time series of the daily death rate for
the analysis of short (discrete) weather conditions — waves of heat and cold, has con-
firmed the effect of air temperature on the population death rate concerning all studied
reasons of the death rate (cerebral-vascular diseases, the ischemic heart disease,
diseases of the respiratory organs, all natural and external reasons) in two age groups
(30—64 and older than 64), excluding insults at the age 30—64.

The analysis of relevant effects (the average daily temperature, wind speed, atmospher-
ic pressure change) on the frequency of ambulance call-outs among men and women
concerning some nozological forms has shown that an increase of the average daily ef-
fective temperature per each degree was accompanied by an increased number of call-
outs for traumas, poisonings and consequences of effect of external reasons among
the men (all ages) by 1.6%, for the respiratory organ diseases among the children — by
2.5% and generally in the population group of 60 y.o. and older — by 3.0%.

The analysis of the results of the long-term ecologic-epidemiological monitoring of
tick-borne encephalitis allows to confirm that a significant increase in the disease inci-
dence (nearly 60 times as much) registered in the Arkhangelsk region (in 2000-2009
in comparison with 1980-1989) was caused by a number of factors, of which the most
important were exactly the climate change.

175



SWH P.53

176

PE3YIIbTATblI OKCMNEPUMEHTA MO OLEHKE
BITMAHNA MATHUTHOIO NONA 3EMIN

HA NMOKA3ATEJIN 3JNEKTPUYECKOWN AKTUBHOCTHU
MOS3TA

A.M.MEP31bIN", N.B. NOCKOTUHOBA?, O.5.0EMUH2, E.B. KPUBOHOIOBA?,
"YupexdeHue Poccutickol akadeMuu HayK VIHcmumym KocMu4Yeckux uccredosaHull
PAH, e. Mocksa, ? YupexdeHue Pocculickoli akademuu Hayk MHcmumym
gusuonoauu npupodHbix adanmauuli YpO PAH, 2. ApxaHeensck. pinega@list.ru

B pa6ote npoBegeHa crtaTucTMYecKas OLeHKa B3aWMOCBA3M nokasaTernei 6uonoru-
YeCKOW aKTMBHOCTU ONIOBHOMO MO3ra, OMNpeaernsieMoil MeToAoM JMeKTPOoaHLodarnor-
padumn, U XxapakTepUCTUK MarHUTHOTO Nonst 3emnu.

VMamepeHne napameTpoB 3nekTpodHuedanorpaMmbl NPOBOAUNOCH Y YeTbipex 406-
pOBOIbLIEB B aBTOMAaTU3MPOBAHHOM pexume B TedeHun 30 MUHYT Tpu pa3a B AeHb 3a
nepuog ¢ 14 no 18 mapta 2012 roga Ha 6a3e reobuoccepHoro ctaumoHapa «PoTko-
Bely. [laHHble N0 MWHYTHBIM BapuauusiM MarHWTHOrO nons 3emnu Ans MarHMTOBa-
praumoHHoM cTaHumn «PoTkoBeLly 6binun B3ATbl ¢ VIHTepHeT-canTa: http://izmiran.ru/.

PacyeTtbl npoBoaunuce B nporpammHon cpege MATLAB.

3aBrcMMOCTb Mexay nokasatensiMm 61Uonornyeckor akTMBHOCTU MO3ra W NloKarnbHbI-
MU BapuauMsMN XapaKTEPUCTUK MarHUTHOrO nons 3eMny UMEET CIOXHbIN HENUHEN-
HbIA XapakTtep.

BhlisiBneHa nonoxuTenbHasi KOpPensauns Mexay MOLLHOCTbIO anbda- puTMa 3aTblnoyd-
HbIx oTBegeHui O1, O2 n BapmaumsamMmn BeKTopa MarHUTHOroO nons 3emnu.

THE RESULTS OF EXPERIMENT ON THE
INFLUENCE OF EARTH'S MAGNETIC FIELD ON
THE PARAMETERS OF BRAIN ELECTRICAL
ACTIVITY

A.M. MERZLYY", L.V. POSKOTINOVA?, D.B.DEMIN?, E.V. KRIVONOGOVA?,
'Establishment of the Russian Academy of Sciences Space Research Institute,
Moscow, 2Establishment of the Russian Academy of Sciences Institute of
Environmental Physiology, Ural Branch of RAS, Arkhangelsk. pinega@list.ru

In this work we conducted a statistical evaluation of the relationship of indicators of
biological activity of the brain, determined by electro encephalography method and
characteristics of the Earth’s magnetic field.

Measurements of parameters of the electroencephalogram were performed for four
volunteers in the automatic mode for 30 minutes three times a day for the period from
14 to 18 March 2012 on the basis of hospital at geo-biosphere polygon “Rotkovets”.
Data for minute variations in the Earth's magnetic field for magnetic station of «Rotk-
ovets» were taken from the Internet site: http://izmiran.ru/. Calculations were carried
out in the software environment of MATLAB.

The relationship between indicators of biological activity of the brain and local varia-
tions in the characteristics of the Earth's magnetic field has a complicated non-linear
character. Positive correlation between the power of the brain alpha-rhythm and varia-
tions of the total magnetic field vector of the Earth had been observed.



