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WCCNEQOBAHUE BO3OENCTBUSA USMEHUYMBOCTU MAPAMETPOB BHELUHEN
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B npeacraBneHHon paboTe NpoBedeH CPaBHUTENbHbLIA aHanuM3 XapakTepPUCTUK BHELLHEWN
cpenbl, HabMIOABLUNXCA B OHU perncTpauumn pasHbiX MO BENMNYUHE XapaKTEPUCTUK KPOBU Y FHOAEN,
cTpagawwmx uemMmmyeckon GonesHbto cepaua. daHHble 3a nepuod ¢ 20 mas 2000 r. no 31 masa
2001 r. nony4eHbl B CMBIrMY um akag. W.I. MNMaenoBa, nctoyHmk — K.M.H. Megepunmv B.B.

MeawnumHckas nHdopmaums obpabotaHa hopMUPOBaAHNEM OOHOPOAHbLIX FPYNM MO NpU3HaKam
rnona u BospacTa ntogen. PaccMoTpeHbl NokasaTenu KpacHom u 6enon KoMnoHeHT kposu. ObLiee
Konmn4ecTBo 0bCrneaoBaHHbIX NaUMEHTOB paBHO 576.

Moroga npeacTaBrieHa KOMMSIEKCOM MapamMeTpoB, B LIENIOM  KOHTYPHO OMMCLIBAKOLLUM
OKpY)KaloLLyto YenoBeka cpefly. YKasaHHbI KOMIMIEKC COAEPXUT 2 COCTaBNALINE — KOCMUYECKYHO
norogy N 3eMHy0 norogy. OOGpasytoTr  komnniekc 6 OnoKOB  XapaKTepPUCTUK,
onucbiBaroLmx: 1) rmobanbHble Bapyauun conHedHon aktnBHoctu (CA); 2) Bapuaumm BCMbILLEYHON
koMnoHeHTol CA; 3) cocTosiHue MexnnaHeTHoro nons y opbutel 3emnu; 4) Bapyauum
reoMarHWTHOrO Mons; 5) COCTOsiHME 3MNeKTpPUYEcKoro nonsi atmocdepbl; 6) MeTeonapameTpsbl.
O6bLLee KONUMYECTBO XapakTEPUCTUKN BHELLHEN cpeabl paBHO 77.

OcCHoOBHOWM TMNOTE30M, MPOBEPSIEMON B OaHHOW paboTe SABMNSETCS COOTBETCTBUE «HOPMbI»
noroabl «HoOpMarbHbIM» BENMUYMHAM MNapameTpoB KpoBW. [log HOPMOM MNOHMMAEM He
GnaronpuaTHoe, a OObIYHOE COCTOsIHME paccMaTpuBaeMblX SIBMIEHUIA, KOTOPOE JIOMMYHO onucaTb
CTaTUCTUYECKMMM XapaKTEPUCTMKaMM LIEHTPa pacrnpeaeneHns Kaxaon nccneayemon BapmanTbl. 3a
HOpMYy norogy MpPUHMMaeM MHOXECTBO 3HAYE€HWA MNapaMeTpoOB, HE BbLIXOOALWMX 33 paMKu
CPEANHHOr0  OTKIMOHEHMS1  pacnpefeneHns Kaxaooro u3 paccMaTpuBaeMbliXx MapaMeTpos,
BbIUYNCIIEHHbIX MO BbIOOPKaM OJNTIMHOW B CE30H, paBHbIA BpeMeHM roga. HopMbl napamMeTpoB KpOBU
onpegensiemM nx BeNMMYMHaAMK, He BbIXOASALWMMN 33 paMKU CPeAMHHOIO OTKIOHEHUS pacnpeneneHus
Kaxgoro u3 mnokasaTenen. AHOManuM uCCredyeMbiX BENUYUH MNPEeAcTaBlisieM HECKONbKUMMU
rpynnamu: aHomarbHbIMM CHATAEM 3HAYeHMs1 NapaMeTpOB BHELLUHEN cpefbl, BbIXOASLNE 32 paMKu
CPEeOVHHOIo OTKIMOHEHWUs1 pacnpefeneHns; aHomasnbHbIMW CYMTaeM No 4 rpynnbl AN KaXgon
XapaKTEPUCTUKN  KPOBU — T[pynna 3Ha4YeHWh, He MpPEeBbIWAWNX KPUTUYECKOA  TOYKM
pacnpegenenns wuccnegyemoro napametpa B 10% (HwkHue 10%), rpynna 3Ha4vyeHWn,
npesocxogdwme 90%-KpuTUYecKyto TO4UKy pacnpegeneHus napametpa (BepxHue 10%) v gBe
npomexyTtoyHble rpynnbl (10%-25% un 75%-90%). NpoBeaeHo cpaBHEHWE 3HAYEHUN NapaMeTpoB
BHELLHEWN cpefbl, COOTBETCTBYHOLLUMX HOPMarbHbIM M aHOMasbHbIM 3HAYEHWsI MapameTpoB KPOBMW.
[nsa yyeTa BpEMEHHbIX Bapuauui BO3MOXHOW CBSA3WN MOMb3YyEMCS METOAOM HasOXEHHbIX 3MOX,
OKpy>xasi penepHyto Touky (0-aeHb) nHTepsanom + 5 gHen.

3HauMMble pe3ynbTaTbl WMEKT BbIPAXEHHYD T[EHOEPHYKD W CE30HHY 3aBUCUMOCTb:
HaMbOoNbLUNIN NHTEPEC NPEACTABNAT MPOMEXYTOYHbIE 3HAYEHUS NIENKOLMTAPHOIo koadhdumumeHTa
(TK) n ckopoctn ocepanms aputpoumtoB (COB) y MyX4MH — OHM HabnwogawTcsa nmbo npwu
HavMeHbLUEM KomnudecTBe (BbIOOPOYHOM [0Me) MapameTpoB, TOYHO pPaBHbLIX CBOEW CE30HHOM
megunaHe (COD, Bce ce30Hbl), NMMOO Mpu HaubonblieM 3HadeHun 3Ton xapaktepuctukm (J1K,
MY>XYUHBI, NEeTo); «HopmarnbHbIiy» JIK y eHLWwmH HabnogaeTcs npy HaumeHbLIen BbIGOpoYHON fone
napameTpoB, TOYHO PaBHbIX CBOEW CE30HHOW MeauaHe (BCe Ce30Hbl 3a MCKITHOYEHUEM BECHDI).
BbisiBNeHbl XapakTepHble BpEMEHHbIE U3MEHEHNS] KONMNMYEeCTBa HOpMarbHbIX NapaMeTPOB BHELLHEN
cpefbl HakaHyHe perucTpaummM KOHKPETHbIX MeAWMLMHCKMX KaTeropun. CoOCTaBneH ChMCcoK
napameTpoB, MOABEPXXEHHbIX yKa3aHHbIM BapuaumsMm. MiccnegoBaHne MOXKET MOCAYXUTb OCHOBOW
Ans pa3paboTky BO3MOXKHbIX MEXaHU3MOB BINUSIHUS BHELLHEN cpeabl Ha OpraHn3M 4YerioBeka.
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SOME INVESTIGATION RESULTS OF ENVIRONMENTAL IMPACT ON THE HUMAN BLOOD
CHARACTERISTICS

Golovina E.G.", Stupishina 0.M.?

'Russian State Hydrometeorological University
?Saint-Petersburg State University
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The presented work describes comparative analysis results of environmental parameters
observed in those days when different human blood characteristics were registered. Monitoring
patients have the ischemic heart disease. The experiment time interval: from May 20, 2000 to May
31, 2001. The medical data origin: Saint-Petersburg State Medical University named by Pavlov I.P.
The data were offered by Dr. Gederim V.V.

Medical data were processed for the creating of uniform groups by gender and age characters.
The examined blood parameters are characteristics of the red and the white blood components.
The total number of examined patients is 576.

The weather complex describes the environment in outline. It contains 2 parts: the space
weather and the earth weather. 6 data blocks are included to this complex: 1) global variations of
the solar activity (SA); 2) variations of the SA flare-component; 3) the interplanetary field status in
Earth vicinity; 4) geomagnetic field variations; 5) atmosphere electromagnetic field variations;
6) meteoparameters. The total number of examined environmental parameters is 77.

We have investigated the hypothesis about the correspondence between the “normal’
environment and “normal” blood characteristics. Note that “normal” doesn’t mean “good” but only
usual status for the phenomena under investigation. This usual status we can define by the
distribution center’s descriptive statistics for each variate. For weather we took the set of
environmental parameters values inside the interquartile range of each parameter’s distributions.
Distributions were estimated for each parameter on calendar season samples. The “norm” for blood
characteristics we defined as the set of their values in the frame of their distributions interquartile
ranges. Each medical parameter has 4 “abnormal” groups: 1) parameter values under the critical
point 10% (lower 10%); 2) parameter values inside 10%-25%; 3) parameter values inside 75%-
90%; 4) parameter values above the critical point 90% (upper 10%).

We use the assessed epoch’s method with the time interval of + 5 days around the registration
point (0-day) for the time variations study.

The most significant results have clear gender effect: “normal” men leukocytal coefficient (LC) was
registered in those days’ intervals when season-median-equal parameters changed evenly and “normal”
women LC was in days without any season-median-equal parameters changing; “in-between” men
erythrocyte sedimentation rate (ESR) relates to the smallest sample fraction of the season-median-equal
parameters number in all observed seasons, but the same characteristic for women has clear season
dependence. We prepared the list of variable parameters and the list of parameters which have the
equal status for the different blood categories. The presented work can create the basis for the future
work in the field of the investigation of environmental impact on the human organism.

BIMUAHUE KOMBUHUPOBAHHBLIX MAFHUTHBLIX NONEW, HACTPOEHHbLIX HA CMNUHbI
AAEP BUONOIMYECKN BAXKHbLIX ATOMOB, HA TPABUTPOINUYECKYIO PEAKLIUIO B
OTPE3KAX CTEBINEW NNbHA U NEPEKUCHOE OKUCINEHUE NNNXAOOB B XIOPOIMJIACTAX
FOPOXA.

3Hobuwesa A.B.1, CpebHuukas ﬂ.K.’, Kanbsicosa E.A.2, omoe E.E.1, Benoea H.A."
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Uenb paboTbl. WccrnegoBaHue BAUSHUA KOMOWMHUPOBAHHBLIX MarHWTHbIX nonen (KMIT),
HACTPOEHHbIX Ha CMWHbI SAEp *Mn ,63Cu,39K, P u 'H Ha rPaBUTPOMNMYECKYIO peakumio B OTpe3Kax
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cTtebnen nbHa U Ha WU3MEHEHWE KOHLUEHTpauuyn NPOOYKTOB MEPEKUCHOrO OKUCIEHWUS NUMMOOB B
XnoponnacTtax ropoxa.

MeTopabl. B paboTte ncnons3oBanu KOMOMHUPOBaHHbIE MarHuTHbIe nons (KMI1), coctosiee u3
KOMNNUHeapHO HamnpasrieHHbIX MNOCTOAHHOW, Bpc, U nepemeHHOW, Bac KOMMOHeHT. B kauecTtBe
MOCTOSIHHOM KOMMOHEHTBI MCNOMb30Banu NokanbHoe nore 3emnuv, a NepemMeHHY KOMMOHEHTY
co3fjaBanu C MNOMOLLBK KaTylwevyHou napbl enbmronbua. AMNNUTYAQY U 4acToTy nNepemMeHHoMn
KOMMOHEHTbI, 3aJaBanu C MnomoLlbto reHepatopa [3-112. lNepemeHHOe none HacTpauBanochb
crnegyowmm obpasom: BAC =1.8 Bpc , f= Y Bpc rAe y — rmpomMarHuUTHoe OTHOLLEeHWe AN CrVMHOB
anep atoMoB (Bogopon ( Hg y =42,57 T'u/mMKT, doccop 31P) y =17,24 Tu/MKT, kanun (39K) Y
=1,987 Mu/mKTn, mapraHey, (>Mn), y=10,56 Iu/mkTn, Meab (*°Cu), y =11,31 Tu/mMKTn).

TecTt-cuctema (1) rpaBuTponuyeckas peakumsi anuvkanbHbIX CEFMEHTOB NMPOPOCTKOB CTebnen
NbHa, COMPOBOXAAoLLAsA X MOBOPOT N3 BEPTUKANIBHOIO B FOPM3OHTANIbHOE MOJNTOXEHNE

TecTt-cuctema (2) NpOAYKTbl MEPEKNCHOIO OKUCITEHNST MNMUOO0B — AneHoBble KOHbioraThl (OK) un
ocHoBaHus Ludpdga (OLW), onpegensanvce B CyCMEH3MsX XJIOPOMacToB, BblOENEHHbIX u3 14
OHEBHbIX NPOPOCTKOB ropoxa, aKkcrnoHnpoBaHHbIX B KMI. Bpemsa akcnosuumm coctaensno 15 n 60
MUHYT. B kauyecTBe KOHTPOMSA MCNONb30Bany XnoponiacTel pACTEHUN, HAXOAUBLLUMXCS B JTOKarbHOM
reoMarHMTHOM norie.

Pe3yana'rb| OkcnoHmpoBaHne oTpe3koB ctebnen neHa B KMI1, HacTpoeHHOM, Ha ChWHbI
agep *K, 3P n'H B TeyeHve 60 MUWHYT, COMPOBOXAAETCA MHMMOMPOBAHMEM PaBUTPOMNNYECKON
peakumn, 4TO MPOSIBASIETCA B CTATUCTUYECKN OOCTOBEPHOM yMeHblleHun (Ha 25-35%) cpepHero
yrna nsrmba no CpaBHEHWKO C TaAKOBbIM B KOHTPOSbHbIX OTPe3Kkax, HaxoOsALWMXCS B JIOKANIbHOM
MarHuTHoM rnone 3emnn. 3KCI‘IOHVIpOBaHVIe oTpeskoB ctebnen nbHa B KMI1, HacTpoeHHOM Ha
civHbl saep °Mn u ®°Cu, He BbI3bIBANO CTATUCTUYECKM AOCTOBEpHOro adbekta Ha
rPaBUTPONNYECKNIA N3TMO OTPE3KOB JbHA.

ﬂpM SKCI'IOHI/IpOBaHVII/I NpopocTkoB ropoxa B TedeHne 60 MuHyT B KMI, HaCTpOEHHbIX Ha CMWHbI
sgep °Mn u 'H HabniogaeTcsi yBennueHWe obpa3oBaHMs MPOAYKTOB MEPEKVCHOMO OKUCTEHNS
nunngos, B Tom ymcne OK n OW npumepHo Ha 20-30 % (B pasHbix onbiTax). [py aKcnoHMpoBaHWm
MpopocTKoB ropoxa B KMI1, HacTpOEHHOM Ha ChuHbI sigep Mean °°Cu Mbl He nony4mnm
OOCTOBEPHbIX U3MEHEHWUA B KOHLIEHTPaUMU MPOLYKTOB MEPEKMCHOrO OKUcreHus nunugos - OK u
OLL.

Mony4yeHHble AaHHbIE CBUAETENBCTBYIOT O BO3MOXHOCTU BIIMSIHUSA CrabblXx MarHUTHbIX Monen,
HACTPOEHHbIX Ha CMUWHbI SiAEP HEKOTOpPbIX OMONOrMYecKkn BaXKHbIX aTOMOB Ha (PM3NONOrMYecKoe
COCTOSIHME pacTeHuw

Paboma ebinonHeHa rpu ghuHaHcoeol noddepxke POOU Ne 08-04-00290, 11-04-01649-a

INFLUENCE OF COMBINED MAGNETIC FIELDS, TUNED TO THE NUCLEAR SPINS OF
SEVERAL ATOMS, ON THE GRAVITROPIC RESPONSE OF PLANTS AND LIPID
PEROXIDATION PRODUCTS IN PEA’S CHLOROPLASTS
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The purpose of the work is |nvest|gat|on of the effect of combined magnetic fields (CMF),
tuned to the nuclear spins of **Mn, ®*Cu 'P and "H on the gravitropic response in flax stems
segments and change the concentration of I|p|d peroxidation products in the chloroplast of peas.

Methods. We used the combined magnetic fields (CMF), consisting a constant Bpc and a
alternating Bac components. The alternating magnetic field, generated with the used of Helmholtz
coils was oriented co-linear with a vector of the Earth’s static magnetic field. The Helmholtz coils
have been fed by generator GZ-112 (Russia). The alternating field was adjusted as foIIows Bac =
1.8 Bpc, f =y Bpc, where Y - gyromagnetic ratio for splns of atomic nuclei (hydrogen ('H), y = 42,57
Hz/uT, phosphorus (*'P), V.= 17,24 Hz / T, potassium (**K), y = 1,987 Hz / uT, manganese (55Mn)
y = 10,56 Hz / uT, copper( Cu) y=11,31 Hz / uT).

The test system (1) gravitropic response of apical segments of the flax stem seedlings, which
accompanies their rotation from vertical to horizontal position

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


mailto:freiya1986@mail.ru

Test system (2) products of lipid peroxidation - conjugated diene (CD) and Schiff bases (SB)
were determined in suspensions of chloroplasts isolated from 14 day pea seedlings exposed to the
CMF. The exposure time was 15 and 60 minutes. The control were exposed to the Earth’s magnetic
field.

Results. Exposure of the flax stems segments in the CMF tuned to the nuclear spins of ¥K, ¥p
and 'H for 60 minutes, accompanied by inhibition of the gravitropic reaction, resulting in a
statistically significant reduction (25-35%) of the average bending angle as compared with that in
control segments located in the local magnetic field of the Earth. Exposure of the segments of
stems of flax in the CMF, tuned to the spins of the nuclei *Mn and ®*Cu caused no statistically
significant effect on gravitropic response segments of flax.

At the exposure of the pea seedlings during the 60 minutes at the CMF tuned to the nuclear
spins of the ®M and 'H the increasing of the level CD and SB about 20-30% is observed. When
exposing pea seedlings in the MF is configured on the nuclear spins of copper %Cu we did not get
significant changes in the concentration of lipid peroxidation products-CD and SB.

The experimental results show, that the influence of weak magnetic fields tuned to the nuclear
spins of some biologically important atoms are capable to influence substantially the physiological
state of plants.

HOLUMULUENUWA MONINIOCKOB HELIX ALBESCENS NPU CNNABOM MHOITOAHEBHOM
ANEKTPOMAIrHUTHOM 3KPAHUPOBAHUU

Kocmrok A.C., TemypbsiHy H.A.

TaBpuyeCKUin HaUMOHanbHbIM YyHUBepcuTeT M. B.W. BepHaackoro, Cumdeponons, YkpauHa
e-mail: timur328@gmail.com

Pa3BuTuio KOHLIEMUMM 3KOMOTMYECKON PO areKTpoMarHUTHeiX nonen (OMI1) ecTtecTBEHHOro
NPOVCXOXOEHMS OOMKHbI CNOCOOCTBOBAaTb HE TONMbKO Pas3HOOBpasHble 3KCMEPUMEHTbI C aKTMBHLIM
BO34EVCTBMEM HU3KOMHTEHCUBHbIX OMI1, HO 1 uccnenoBaHust 3pdEKTOB OT MX usondaumn. Mexagy
TEM 3KCMEPVIMEHTbI C 3NEKTPOMarHWTHbIM 3KpaHMpoBaHuem (OM3) npoBogsATcs, B OCHOBHOM, Mpu
3HaUYUTENbHbIX OCrabneHusix Kak CTaTU4ecKoro, Tak U MepeMeHHOro marHutHbix nonew (MeMil)
pasnunyHbIX uanasoHoB, Toraa Kak adhdekTbl cnaboro M3 n3yyeHbl COBEPLLEHHOMO HEQOCTATO4HO.

Hanbonee CeHCUTUBHOW K OENCTBUIO SMEKTPOMArHUTHbLIX (PaKTOPOB SABMSETCS HOUMLEMUMS.
OpHako 06 ee M3MeHeHusx npu OMO, paBHO Kak MU O MeXaHu3Max 3TUX BIUSIHWNA, coobluaeTcs
NULWb B €OMHWYHBLIX paboTax. Kpome Toro, adpdpektbl KoMOMHMPOBaHHOro aenctems M3 u MeMr1
cBepxHu3kon 4vactoTbl (CHY) m3yyeHbl COBEpLUEHHO HEOOCTaTOYHO, WMHTEHCMBHOCTb KOTOPbIX B
€CTECTBEHHbIX YCIOBUSAX HaMboree BbICOKA MO CPABHEHMIO C APYIMMM YacTOTHLIMUW Anana3oHamMu.

B cBsi3n ¢ 3TMM, LieNblo ABUNOCH BbISIBIEHWE U3MEHEHUIA HOLMLENTUBHBLIX peaKkLuii MOJTIIFOCKOB
Helix albescens B ycnoBusix cnaboro MHOrogHEBHOMO 3NEKTPOMArHUTHOIO 3KPaHMPOBAHUS MpW
N30NMMPOBAHHOM M KOMOWHMPOBAHHOM AEWCTBUM C NMEPEMEHHBIM MarHUTHbIM MONIEM CBEPXHU3KON
YyacToThl.

YCcTaHOBMEHO, 4YTO He3HauuTenbHoe ocnabneHne oHoBbix [MeMIT Huskmx m CHY c
OAHOBpPEMEHHbIM  ocrnabneHnem crtatudeckoro MIT  Bbi3biBaeT TpexdasHble  U3MEHEHUS
HOLMLEeNLMM MOSJTIFOCKOB NMPY TEPMUYECKON CTUMYMSILMK: YBENUYEHNE YYBCTBUTENBHOCTU K 60NN B
nepsBble-geBdATble  CyTkM Habnwogenun (I dasa rvnepanre3ann) CMEHSIeTCS  pasBUTUEM
aHTMHoumuenTueHoro adycpekta 3MIO (Il dasza) u pganee Bo3BpalleHMEM MoKasaTeren,
XapaKTepuayLnX HOLUULENUMIO, K UCXOOQHOMY YypOBHIO AaHHbIX (Il dasza). BeipakeHHOCTb 3Tux
N3MEHEHWI 3aBUCUT OT MCXOLHOIO COCTOSIHUS XKMBOTHBIX, OMNPEeAerisieMoro CE30HOM roa.

PesynbTatbl uccnegosaHus nokasanu, yto lNMNeMI yactoton 8 Ny mHaykumen 50 HTN Takke
BbI3blBaeT TpexdasHble N3MEHEHUSA HOLUMLIENUMK, HO STOT chakTop obragaer Gonee Bbipa)KEHHbLIM
aHTUHOLMLENTUBHLIM AencTBneM, Yem 3MO. YCTaHOBMEHO Takke, YTO U3MEHEHUs HOLUMLENLUN,
BbI3BaHHble cnabbiM M3, moryT koppurmposaTb NeMI1 yactoton 8 Iu.

Mpu MHOrogHEBHOM NpPeObLIBAHNM MOJIIIIOCKOB B 3KPaHUPYIOLLEN Kamepe, TakKe Kak U npu
aencteum [MeMl1, usmeHseTca cTpyktypa cnektpoB WP napameTpoB Houmuenumun MOJMHOCKOB,
HabnogaeTca TeHAEHUMs K MepecTporke amninTygHO-asHbIX COOTHOLLEHWI, KOTopas uMmeeT
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onpeneneHHble 0CO6EHHOCTM B pa3nnyHble Ce30Hbl roga. Mpu KombuHnpoBaHHOM Aencteum OM3I
n MeMI CHY nameHeHust putMykmn 6ornee BblpaXKeHbI.

B mexaHuamax gewnctBus ocnabneHHoix OMI, a Takke crnaboro MNeMIlT CHY, BaxHylo pornb
urpaeT onuouaHasi cuctema. Ha pasHbiXx dTanax Mx NPOLOSIKUTENbHOrO OEWCTBUS pOSfib 3TOM
cMcTeMbl HeofHakoBa. B TeyeHne BTOPLIX-NATBIX CyTOK Npy AMO akTMBHOCTbL ONMUOWAHOWN CUCTEMBI
CHWXaeTCs, C YeM CBSI3aHO ycuneHue runepanresavn. Ha natble-BOCbMblE CYTKM Mpu OENCTBUM
MeMrl, Ha 11-12 gHu B ycroBuax 3OMOI aHTMHOUMUENTMBHBIA 3(dEKT (PaKTOPOB SBMAETCHA
MONMHOCTBIO onNMomao0ycnoBneHHbIM. B ganbHenwmne cpokun HabnogeHns onnomagobyCcnoBneHHOCTb
CHWXKanacb C yBENMWYEHMEM NPOAOIHKUTENBHOCTN BO3OEWNCTBUSI 3NIEKTPOMArHUTHbIX (DaKTopoB, B
CUITY Yero aHTMHOLMLENTMBHbIN 3(PdEKT MOCTENEHHO peayLmpyeTcs.

[anbHelwne wccnegoBaHUs MO3BOMNAT  paclUMpUTb  MpPeAcTaBfeHMst O  Buonorn4yeckomn
akTMBHOCTM cnaboro OMO3, BbisIBUTL Bedywui aktop, OTBETCTBEHHbIM 3a 3addpekThl
3KpPaHMPOBaHWUS, a TAaKKe YTOYHUTb MEXAHU3MbI ATUX BITUAHWIA.

NOCICEPTION OF SNAILS HELIX ALBESCENS WITH WEAK LONG-TERM
ELECTROMAGNETIC SHIELDING

Kostyuk A.S., Temuryants N.A.

Taurida National V.l. Vernadsky University, Simferopol, Ukraine
e-mail: timur328@gmail.com

It is established that a slight weakening of the background low and very low frequencies
variable magnetic fields (VMF), together with the weakening of the static magnetic field causes a
phase change in nociception on snails: an increase in sensitivity in the first nine days of
observations (I phase hyperalgesia) changes the development of antinociceptive effect of
electromagnetic shielding (EMS) (Il phase) and then return indicators of the nociception before
baseline data (lll phase). The severity of these changes depends on the season.

VMF 8 Hz frequency induction is 50 nT causes a phase change in nociception, but in contrast
to EMS, this factor is more pronounced antinociceptive effect and may change to adjust the
nociception caused by weak EMS.

With a multi-day stay snails in EMS of the spectra of infradian rhythmicity changes in the
structure parameters of nociception, which has certain features in different seasons.

The mechanisms of electromagnetic field debilitated and weak VMF, plays an important role
the opioid system. At various stages in their long-term effects of the role of this system is not
consistent.

PEAKLUUA DAPHNIA MAGNA U3 EBPOINbI U DAPHNIA CARINATA U3 ABCTPAITUU HA
M3MEHEHUWE HAMPABJIEHUA BEKTOPA TEOMAIHUTHOIO NOJA

Kpbinoe B.B.

WHcTutyT Gronorvm BHyTpeHHux Bog um. W.[. ManaxnuHa PAH, noc. Bopok, Apocnasckas obn., Poccusi
e-mail: kryloff@ibiw.yaroslavl.ru

C neprogom NpUMEpPHO B MUMSMOH NET MPOUCXOAUT UHBEPCUST MarHUTHbIX MOMHOCOB 3eMnu. B
reoriormM4ecKkor fIETOMMCK 3TO COObITME CBA3aHO C aKTMBHbLIM BUAoOOpa3oBaHueMm. lonaratoT, 4To
npuyvHOM TOMYy sBnsieTcs ocnabneHve MarHutocdepbl W, Kak Ccneacrsve, MOBbILEHUE
pagvnaunoHHoro goHa. Npy 3TOM NpPakTUYeCKM He OLLEHEH BKNa[ MarHUTHOW COCTaBMSOLLEN.

Mbl nccrniegosanu npoayKUWoHHble nokasaTtenu Daphnia magna w3 Esponel u Daphnia carinata
n3 Asctpanuu. BekTop Hanpsi>KeHHOCTU reOMarHMTHOIO MOJISt B €CTECTBEHHBIX YCINOBUSIX 0OUTaHUS
3TUX BMAOB MPaKTUYECKN paBeH MO BENUYMHE, HO NMPOTUBOMOMOXEH MO HanpasneHuto. [NokasaHo,
YTO W3MEHEHWE HanpaBfeHWsi BEKTOpa [EeOMarHWTHOro Mons MpMBOOUT K  YXYALUEHMIO
NMPOAYKUMOHHBIX XapakTepucTuk y oboux BuaoB. [locne TokcuMdeckoro BO3gencTeusa Oonee
XMN3HECNOCOOHOE MOTOMCTBO POXAANOCb B €CTECTBEHHbIX MarHUTHbIX YCHoBUAX. LOnuTenbHoe
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CYLLIECTBOBaHNE B YCIOBUSIX MHBEPTUPOBAHHOIO rEOMarHMTHOro Mons NpPMBOAWMIO K aganTauuv u
HMBENMPOBaHUIO YKa3aHHbIX 3¢ eKToB.

THE RESPONSE OF DAPHNIA MAGNA FROM EUROPE AND DAPHNIA CARINATA FROM
AUSTRALIA TO THE INVERSION OF GEOMAGNETIC FIELD VECTOR

Krylov V.V.

Institute of Biology of Inland Waters RAS, Borok, Yaroslavskaya obl., Russia
e-mail: kryloff@ibiw.yaroslavl.ru

In geological record intensive speciation correlated with inversion of the magnetic poles of
Earth. This event occurs approximately every million years. It is known that the inversion of
magnetic poles leads to the weakening of magnetosphere and the increase of radiation
background. But influence of the changes of magnetic field is slightly evaluated.

The environmental vector of geomagnetic field for Daphnia magna from Europe and Daphnia
carinata from Australia is equal in strength and inverse in direction. Found that the inversion of
geomagnetic field vector from usual to opposite led to deterioration of production characters in both
species. Under toxic exposure more viable offspring was born in usual magnetic conditions.
Prolonged existence under inverted geomagnetic field conditions led to an adaptation and lacking of
described effects. The possible mechanisms and importance are discussed.

BIMUAHUE MATHUTHOW BYPU U OTAENbHBLIX EE KOMMOHEHT HA HEKOTOPbIE
NOKA3ATEIIN D. MAGNA

Kpbinoe B.B.*, Mopo3oe A.A.*, 3omoe O..**, Ocunoea E.A.*

* MHcTuTyT Buonorum BHyTpeHHux Bog uMm. .. ManannHa PAH, noc. Bopok, Apocnasckas o6n., Poccust
** [eodmamnyeckas obcepsatopusa «bopoky, dpunman NO3 PAH, noc. Bopok, Apocnasckas obn., Poccus
e-mail: kryloff@ibiw.yaroslavl.ru

Bbbino oueHeHO [OencTBue NyKTyauuMnm reomarHUTHoro nond B AumanasoHe 0-5 Iy,
COOTBETCTBYKOLIMX MarHutHon Oype Ha Temnbl pasBuTus ambpuoHoB Daphnia magna, Ha
NPOAYKUNOHHbIE M MOpPcOMETpMYECKME MOKasaTenn CaMOK, Pas3BMBLUMXCS M3 3TUX 3MOPUMOHOB.
AKTUBHOCTb aHTUOKCUAAHTHbIX (hEPMEHTOB (KaTanasa, CynepoKCUAAMCMYTas3a) W COAepXaHue
NPOOYKTOB MEPEKMCHOTO OKUCMEHUS NWUMUOOB (OWEHOBbIE KOHbIOraTel, OCHOBaHusa Lndda)
OLeHVBanach nocrne BO34EWCTBUS MarHUTHbIX Oypb U OTAENbHBIX COCTaBASLWMUX 3TOro chakropa
Ha monogb D. magna. Okcnpeccus reHoB 28S pPHK wn GenkoB Tennosoro woka (hsp70)
OLEeHVBanachb nocne BO34EWCTBUS MarHUTHbIX Oypb U OTAENbHBIX COCTaBASLWMUX 3TOro chakropa
Ha HOBOpPOXAEHHbIX ocobern. OBCYKOatTCA COOTHOLUEHUS MexAy MosydeHHbIMM adhdpekTamm n
PasnnMYHbIMU KOMMNOHEHTAMWN MarHUTHbIX Oypb.

EFFECTS OF GEOMAGNETIC STORM AND ITS SEPARATE COMPONENTS ON DAPHNIDS
Krylov V.V.*, Morozov A.A., Zotov O.D.**, Osipova E.A.*

* Institute of Biology of Inland Waters RAS, Borok, Yaroslavskaya obl., Russia
** Borok Geophysical Observatory Shmidt’s Institute of Physics of the Earth RAS, Borok, Yaroslavskaya obl.,
Russia
e-mail: kryloff@ibiw.yaroslavl.ru

Parthenogenic eggs development rates, morphometric and production characteristics of adult
females that developed from those eggs in Daphnia magna were used for evaluation the effect of
GMS. Activities of antioxidant enzymes (catalase, superoxide dismutase) and levels of lipid

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


mailto:kryloff@ibiw.yaroslavl.ru
mailto:kryloff@ibiw.yaroslavl.ru
mailto:kryloff@ibiw.yaroslavl.ru

peroxidation were determined in D. magna juveniles after being exposed to GMS and its separate
components (various frequency ranges) for 24 h. The 28S ribosomal RNA and hsp70 genes
expression was examined in D. magna newborns after being exposed to GMS and its separate
components for 24 h. Relationships between the components, the separate phases of geomagnetic
storms and the obtained effects are discussed.

AOBUTATEJIbHAA AKTUBHOCTb BECINO3BOHOYHbLIX TMAPOBUOHTOB U PbIB NPU
BAPUALINAX MATHUTHOIO NONA

Mypaeeliko B.M.", Cmenariok U.A.% 3eH3epos B. C.', Emenuna A.B."

1MypmaHC|<|/|v|l71 Mopckoin 6uonornyecknin nHctutyT KHLL PAH, MypmaHck, Poccus
Poccuiickuit rocyapCTBEHHbIV rMapomMeTeoporormyeckuii yHnsepcutet, Cl6, Poccus

MpakTnyeckn BCe MOPCKME OpPraHmaMbl B MNPOLIECCE 3BOMIOLUMM U KUBHEAEATENbHOCTU
nodsepranucb 1 NoagBeprarnTcsl BO3OeNCTBUIO Bapuaumii MarHMTHoro nonsa 3emnu. B cBsA3n ¢ aTum
MoOrfa BO3HMKHYTb FEHETUYECKM 3aKpensieHHasa peakums Ha 3T BO34eNCTBUSA. Y 6ECNO3BOHOYHbIX U
pbid HET cheuunanbHbIX PeLenTOpPHbLIX CTPYKTYP AN BOCMPUATUA TemnepaTypHbIX U MarHWUTHbIX
CTUMYFOB, NMO3TOMY Herpodumanonormyeckue MeToabl 3gecb GecnonesHbl. [nsi OUEeHKN CTeneHm
BMUSHWUS Ha rMOPOOMOHTOB Takux (pakTOpPOB BHELLHEN cpefbl Kak TemnepaTypa, MarHMTHoe none
NN gaxe CTONb 3K30TUYHBLIX: NIYHHOE U COMTHEYHOE 3aTMEHUs, NMPUMEHANN pa3paboTaHHbIA HaMK
MeTod, HenpepbiBHOW peructpauum OBUraTtenbHOM aKTUMBHOCTM KMBOTHbIX. C  nomoLlbto
cneumanbHOW  SKCMEPUMEHTArNbHOM  YCTAHOBKM  M3y4vanacb pPUTMUKA  KU3HEAEATENbHOCTU
crnegylowmnx rmapoObMOHTOB: MUAUNA, Tpeckn, Bbluka-kepyaka u nepeceneHHsix B bapeHueBo mope
KamuyaTckux kpaboB. YcTaHOBKa cofep)ana KuHemaTudeckunm 6nok, npeobpasoBaTens B
MOZYNMPOBAHHOE HanpshkeHue MOCTOAHHOIO TOKa, aHanoro-umdpoBon npeobpasoBartensb U
perncTpaTop Ha OCHOBE MepPCOHaNbHOro KOMMbloTepa. [UCKPETHOCTL M3MEPEHUI BapbupoBanach B
LIMPOKMX Mpefenax, Y4To MOo3BOMSAO u3y4yaTb OCOOEHHOCTM PUTMUKM KUBOTHBIX B PasfiuYHbIX
YacTOTHbIX Auana3oHax. MarHuTHoe none B 3KCMepMMEHTarnbHOM akBapuyme cosgaBanu C
noMmowblo  koney [enbMmronbua W reHepatopa CUHycouZanbHbIX Konebanwi. [Ona  oueHku
MarHWTHbIX BO3MYLLEHUA WCMONb30Banacb amnnuTyda BO3MYLLEHWA B eAMHULAX MarHWTHOM
nHaykumm (HTn). TemnepaTypy MOPCKOM BoAbl B akBapnyme MOXHO Obifio uamMeHsiTb B npegenax O-
14 °C.

Y KamMyaTCkux KpaboB BbIsIBMEHbI CYLLECTBEHHbIE UCKaXKEHWUsI CyTOYHOW putmuku. [Nepuog,
KOTOpbIA YCIIOBHO MOXHO OTHECTM K CYTOYHOMY, COOTBEeTCTBOBasn 16 uacam. [onycyTO4YHbIN
nepuog BbisiBAsANCA npumepHo Ha 10 4yacax. B npoTMBONONOXHOCTb 3TOMY ObIMOK-KEpYaK TOYHO
NpuAepXuBanca CyTOYHOW pUTMUKK. [lpy 3TOM NEepuog He COOTBETCTBOBAST MEPUOANYHOCTM
MPUITMBOB, Kak MOXHO ObInio Obl oXxuaaTtb, a Obil paBeH POBHO CyTKam, @ MakCUMyM akTUBHOCTMU
Obluka NPUXOOMIICH HA HOYHbIE Yachl.

YcTaHoBMEHa CBSA3b aKTMBHOCTU OblyKa-kepyaka ¢ reoMarHUTHbIMU BO3MYyLLEHNsAMU. [pudem,
M3BECTHO OTCYTCTBME Yy ObIYKOB 3NEKTPOYYBCTBUTENbHBIX OpraHoB. MakcumanbHas cBs3b C
reoMarHMTHOM BO3MYLLEHHOCTbIO BbisiBeHa Anis nepvoga 6 4vacoB (korepeHTHocTb 0,96) npum
¢asosom casure 0,3 4yaca. Y mMuamin BbiBieHa Kak CyTOYHasd puTMUKa, Tak UM MHOrue
KopoTKonepuogHble pUTMbL. BbisiBneHa cBs3b NoOBeAeHUMS MUAWA C BapuauusiMn reoMarHUTHOro
nonsa. MopgenupoBaHve reomarHutHonm Oypu B akBapuyme (4actota nons coctasnsna 8 Iu)
rokasano, 4To [ABuraternibHas akTMBHOCTb IMOPOOMOHTOB C Hayanom Oypb pesko CHuXaeTcs,
nMpuU4eM ypoOBEHb CHWXXEHUSA 3aBUCUT OT MHTEHCUBHOCTU MarHUTHbIX Bypb. Kpome Toro, B onbiTax Ha
Kpabax Oblna ycTaHOBreHa YETKad peakuuMs Ha OEWCTBME MAarHWTHOro Mons B 4acTOTHOM
avnanasoHe 0.1 — 2 U,

3apervctpupoBaHa JOCTOBEPHas peakunst MUAWMK C ANMTENbHBbIM MOCNeaeNnCcTBUEM Ha NyHHOE
3aTMeHue, KoTopoe Habnganock B Houb ¢ 31 aekabps 2009 roga. Ckopee BCero, 3TO CBSA3aHO C
BxoxaeHuem JlyHbl B marHutocdepHbin "xBoct" 3emnu. COOTBETCTBEHHO, HApyLLAETCsl CTPYKTypa
marHuTocdepbl. Ha conHevyHoe 3atmenme (15 daduBapa 2010 r.) mugus npakTU4ecKu He
pearvnpoBarna. [lpy coriHe4YHOM 3aTMEHMM UCKAXKEHU MarHUTOCdepbl MPaKTUYECKN HE NMPOUCXOOMT.

Takum obpasom, KpoMe M3yyeHust CODCTBEHHO OMOPUTMUKM ONS HAc NPeACcTaBnsAn MHTEpPEeC
BOMPOC O BMVSIHUM KOCMOreon3n4ecknx hakTopoB Ha ABUraTteribHyt0 aKkTMBHOCTb rMapobUOHTOB.
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EcTb nu cBA3b M ecnu ecTb, TO Kakas. Mbl uckanu CBA3b MeXay WHAYKUMENn MarHUTHOro nons
3eMnn 1 aKTMBHOCTBIO TMAPOOUOHTOB. B pesynbtaTe 0OHapyXMnocb, YTO Y psgoB akTUBHOCTU U
WHOYKUUKW CYLLLECTBYIOT CXOXWe nepuoamyHocTu. WHTepecHee BcCero okasarncs cosnajaroLlni
nepuog B 6 Yacos. Npu aToM neprofe HabnogaeTcst HanbdornbLLas CBSA3b MEXAY psiaamu, PyHKLMS
korepeHTHOCTM 0.96, U camoe MarneHbKoe OTCTaBaHwe no gra3e — OKono nonyyaca. NonyyeHHble
pesynbTaTbl CBUOETENbLCTBYKOT O HECOMHEHHOW MONEe3HOCTU BbiOpaHHOIO  HanpaBrieHUs
nccrnenoBaHuin.

HEKOTOPbIE TEOPETUYECKWUE MOOEITU BO3AEACTBUA CNABbIX U CBEPXCNABbIX
MAIHUTHbIX NMOJIEK HA CBOUCTBA BUONOIMMYECKMNX CUCTEM

MaHn4enroza B.A.

MHCTUTYT TeopeTnYeCcKom 1 aKkcnepumeHTansHon ouoduankm PAH, MywuHo, Poccus
e-mail: panvic333@yahoo.com.

B pesynbTraTte MHOroYMCrneHHbIX 3KCMeprMeHTanbHbiX paboT Obina nokasaHa BO3MOXHOCTb
OencTBust cnabbiXx (CpaBHMMbIX C 3EMHbIM) M CBeEpXCnabbix (3HAYUTENbHO MEHbLUE 3EMHOr0)
MarHWTHbIX MOMeN Ha CBOMCTBA GMONMOrMYECKUX WU, B HEKOTOPbLIX CMyYasix, XMMUKO-BMONornyeckmx
cucteM. Cuctematm3aumsi NOfyvyeHHOro 3KCMEepMMEHTanbHOro MaTepuarna no3Bonuna BbiBUTb
XapakTepHble 0COBEHHOCTU AEVCTBUS Takoro poaa Noren, KOTopble NepevncrieHbl HUXE.

1. Bvonoruyeckn akTVMBHbIM SIBMSIETCH MarHUTHOe none B, sBnstwuieecs kombuHauueii

nocTosiHHON B, 1 nepemeHHoi B, komnoHeHT [1-3]:
B=B,+ B, cosQt, (1)
Tatoke cyLiecTBytOT Buonormyeckne apekTbl NOOTAENBHOCTY MOCTOSHHON B, 1 nepemMeHHoi

B, xomnoHeHT [4].

2. BenuunHa 61O3DPEKTOB 3aBUCUT OT YACTOTbl MEPEMEHHOW KOMMOHeHThbl nonsa ).
[eicTByOWMMY YacTOTaMn SABMSOTCS YaCTOTbl NEPEMEHHON KOMMOHEHTHLI MoNs (M ee rapMOHMK)

cbopmaano paBHblE LI,I/IKJ'IOTpOHHOI7I YyactoTe QC MOHa C 3apAdomMm g u Maccor m B NOCTOSIHHOM

MarHMTHOM none BO B BakyymMme:

o - o

m
3. Buroaddektol HabnogaoTtcs B cnysae B, PB,. Ona B, L B, (xoHdwurypauusi nonen,

06bI4HO ncnonb3yemas AMP- 1 OIP- cnekTpockonun) Guonormyeckasi akTMBHOCTb OTCYTCTBYET.
4 BenuunHa 6103 EKTOB HENMUHENHO 3aBUCUT OT aMnnuTyAbl MEPEMEHHON KOMMOHEHTHI

nonsa B,. MNpu 3ToM OTKNMK G1OCUCTEMbI MMEET NONMIKCTPeMarbHbIN XxapakTep. [4, 5]

5. [HeictByloulee Ha Guocuctemy none B, (1), KOTOpoe MOXET BbI3blBaTb 3HAYMTEIbHbI
61oacppekT, 0bbIMHO Ha MHOro NMOPSIAKOB MEHbLUEE 3HEpPrny TEMMOBbIX ryKTyauun, (Nnpobnema
kT). [6]

6 T[lepBUYHBIMN MULLEHSIMU OENACTBUS Cnadbix M cBepxcriabblXx MarHWTHBIX MOMEn ABNSATCS
cBOBOOAHLIE NOHBI (Ca2+, Mg”, K" 1 ap.), anepHble 1 opbuTanbHbIe CriMHbI aTOMOB. [7]

OueBugHo, 4to nobas Teopusi, npeTeHgywllas Ha oObsAcHeHue OGuoachdekToB cradbix
MarHWTHbIX Mofewn, AofmkHa o0bscHATe 1-6. B goknage OygeT OaH CpaBHUTENbHbIA aHanm3
HEKOTOPbIX W3 CYLLECTBYIOLLMX TEOpPEeTUYECcKUX Mogenen pencteus cnabbix M cBepxcnabbix
MarHWTHbIX MOMIEA Ha CBOWCTBA OMOCMCTEM C TOYKM 3pPEHMS TOM0 HACKOMBbKO XOPOLLIO OHM
OOBACHAIT XapakTepHble ocobeHHocTn 1-6.
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FEOMAIrHUTHOE BITUAHUE HA BA3KOCTb MOJIOKA
lNMonsiHckas U.C., Hockoea B.N., Cmapukoea A.B., HepoHoea E.IO.
Oroy BINO «Bonoroackas rocyaapcTBEHHasA MONOYHOXO3SIMCTBEHHAA akaaemusi, umenn H.B. BepelyarnHay

MccneooBaHus Mo MPUMEHEHUIO 3neKTPoU3NYEeCKUX, B TOM YUCHE INEKTPOMAarHUTHbIX
METOLOB BO3ENCTBUSA HA MOJTOKO-CbIPbE, 3aKBACOYHbIE MUKPOOPraHU3Mbl, CbiyXKHbIE (hepMEHTLI U
TEXHOJOIMYECKMEe NPOLLECCHI NPY MPON3BOACTBE MOSOYHBLIX NPOAYKTOB NuTaHusa B BIMXA (oo 1996
r Bomorogckom momnovHom wmHCTUTYTE) npoBogAtcsa ¢ 1977 r [1]. CoBpeMeHHbIM 3Tanom 3TuX
nccrnefoBaHUin ABNAETCA M3ydYeHMe, COBMECTHO, reOMarHUTHOro u anektpomarHntHoro (MOJIMAT -
1) BMWAHNS Ha CBOWCTBA MOJOKA, UCMONb3ysi MHOEKC reoMarHuTHon obctaHoBku [2] Kp. Mpn
3TOM, CPaBHUTESNbHbIV aHanu3 BNUSHUSA OOAMHAKOBOro reomarHutHoro nond (Kp=2) B pasHble OHM
(25 n 28 anpensa 2011 r), B 4acTHOCTU, Ha BA3KOCTb MOroka (C) mokasan, 4To npyv OOVUHAKOBOW
BenuunHe Kp, xapakTtepusylolen reomarHUTHOe COCTOSHME, BA3KOCTb M3MEHSETCA MO-pa3HOMY
(Pwnc.1).
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Puc 1. Juarpamma cpefgHuUx U3MEHeEHUs1 BA3KOCTU MOJIOKa Npu ero MarHUTHow obpaboTke, rae:
KoHTponb — He obpaboTaHHOe 3anekTpoMarHMToM Morioko; M. neBo — mosnoko, obpaboTtaHHoe
nesospatuaromes nonem: 50 My, 220 B, 30 mTn; M. npaBo - aHanorM4HbLIM npaBoBpaLLaoLLnMMC
nonem

[ononHutenbHble UCCNeaoBaHUS BA3KOCTM HEOMArHUYEeHHOro Mosioka OT reOMarHUMTHOro nons
(ConHeyYHoOM, reoOMarHNTHOW aKTMBHOCTW, MEXMMAHETHOrO MarHUTHOMO MOJIS, KOCMUYECKMX JTydern U
Op. KOCMOMU3NYECKMX MoKasaTenen) ¢ UCNonb3oBaHMEM TOro e mHaekca Kp (puc. 2) BbisiBunn,
yto 9TU konebaHusas cocTaenAwT okono 7 %. Ons QuUCTUNNMPOBaHHOW BOAblI AHANOMMYHbIN
nokasaTenb, No HaWMM AaHHbIM, B 2,5 pa3a Huxe.
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MPaMUK 3BBMCHUMOCTH BASKOCTH OT MEOMArHUTHONS COCTOAHKSA
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Puc. 2. NccrnegoBaHue M3MEHYMBOCTU BSI3KOCTM MOSoKa (C) B YCIOBUAX HU3KMX FEOMarHUTHbIX
BoamyLeHni, Kp=2 (15.04.11 r., Ha4dano nccnegosanus B 13 4 10 muH) rae, 1, 2,3...... 30 — Homep
NOBTOPHOCTWN UCCIeg0OBaHUSA C pa3pbiBOM BO BPpEMEHN 3 MUH

Takum 06pa30M, WHOEKC W3MEHEHUS1 COSIHEYHOW aKTUBHOCTM Kp HE Koppenupyet C
OoXungaemMbiM reoMarHMTHbIM BITUAHUEM Ha Sd)d)eKTI/IBHOCTb MarHuTHom 06pa6OTKl/I MOJ10Ka " He
MOXET CNnyXuUTb BXOAHbIM MNapamMeTpoMm B nodobHbIX MccnegoBaHMUsIX. Ons  panbHenwnx
nccnegoBaHunin no reoMmarHUTHOMy ” ,D,ByX(baKTOpHOMy BNUSHNIO BHELUHUA MarHUT/reomar-HuTHoe
none HeobxoAuMo COTpyaAHM4eCcTBO CO cneuumanmcrtamm no rennobmonormm no Mcrnornb30BaHUIO
apyrux rokasaTternen reomarHMTHoM 06CTaHOBKN.
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GEOMAGNETIC INFLUENCE ON THE VISCOSITY OF MILK

Polyanskaya I.S., Noskova V.I., Starikova A.V., Neronova E.

FGOU VPO the Vereschagin State Dairy Farming Academy of Vologda

Scientific research of the application of electrophysical methods, including electromagnetic
ones, in relation to their influence on the raw milk, starters, rennet and technological processes in
dairy products manufacturing has been carried out in the Vologda State Dairy Farming Academy
(up to 1996 The Vologda Dairy Institute) since 1977 [1]. The present stage of this research is the
analysis of the simultaneous geomagnetic and electromagnetic (MOLMAG-1) influences on milk
properties with the application of the geomagnetic activity index [2] Kp. The comparative analysis of
the equal geomagnetic field influence (Kp=2) on the viscosity of milk (c) on different days (April 25
and April 28, 2011) showed that at equal Kp indices that characterize geomagnetic condition, the
viscosity level varied in different ways (Picture1).
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Picture1. The diagram of average variations of milk viscosity under its magnetic treatment:
KoHTponb (Control) — milk non-treated with electromagnet; M.neso (M.left) - milk treated with left-
handed rotation field: 50 Hz, 220 V, 30 mITl ; M.npaso (M.right) - milk treated with right-handed
rotation field: 50 Hz, 220 Volts, 30mITI

Additional research of the dependence of viscosity of non-treated with electromagnet milk on
the geomagnetic field (solar activity, geomagnetic activity, interplanetary magnetic field, cosmic rays
and other cosmophysical factors) with the application of the index Kp (Picture2) showed that the
variations made up 7%. As for distilled water, according to our data, this index is 2,5 times lower.
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Picture 2. The analysis of milk viscosity variations (c) under geomagnetic disturbances, Kp = 2
(15.04.2011, the beginning of testing at 13.10), where 1,2,3, ... 30 the numbers of 3-minute interval
retesting.

Thus, the solar activity variation index Kp does not correlate with the expected geomagnetic
influence on the efficiency of magnetic treatment of milk and can not be taken as an input
parameter in the research of this kind. In relation to the study of applying different geomagnetic
activity indicators, the cooperation with heliobiology experts is necessary for further study of
geomagnetic and bifactorial influence, i.e. simultaneous external magnet and geomagnetic field
influence.

CPABHUTEJIbHbIE XAPAKTEPUCTUKU norofbl NP PA3NIM4YHOM OHEBHOM
KONUWYECTBE BHE3AMHbIX KAPOUONOIMMYECKUX CMEPTEN B CAHKT-NETEPBYPIE

CmynuwuHa O.M. ! Fonoeuna E.I"*

! CaHkr-lNeTepbyprckuii FocyaapCTBEHHBIN YHUBEPCUTET, hranyeckuin pakynbteTt
Poccuicknin MocyaapcTBeHHbIN [mapomMeTeoponormyeckun YHmBepcuTeT
e-mail: olga@as1694.spb.edu

B Hactoawen paboTte npegnarawTca pesynbTaTbl UCCIEeNOBaHUS, MPOBELEHHOrO Ha
matepuane cynebHO-MeOULMHCKON perncTpauum BHes3anHbix kapanocmepten (BKC) Ha ynuuax
CaHkr-lNetepbypra B nepuogbl 2002 wn 2006 r.r. M COOTBETCTBYHOLNX 3TMM Mepuogam
XapakTepuctuk norogbl. MeguuuHCKMe [aHHble NpPefoCTaBreHbl K.M.H, AOLEHTOM Kadenpbl
rocnuTtansHon Tepanun akagemum um N. V. MednmkoBa Kyxapumk I".A. 3agadven paboTbl aBnseTcs
onMcaHve XapakTEepUCTUK MOoroabl, 3aperucTpUPOBAHHbLIX OOHOBPEMEHHO C  JleTalbHbIMU
KnMHu4eckum ucxogamu. MccnemoBaHve nNpvBOAMT K BbiBOAaM, MO3BOMSAKLWIUM  ONpenennTtb
norogHble akTopbl puUCKa ANA >XU3HW W 300pOBbA  YEroBEKa W CHAYXWAT MNpPaKTUYECKUM
PYKOBOACTBOM /15 fevalLmnx Bpayern 1 6oMbHbIX, B 3TON 30HE PUCKa HAXOOSALLMXCS.

MeawvumHckaa uHpopmauus obpaboTaHa ¢ uenbio OPMMPOBaHUS OLHOPOAHLIX TPYMM Mo
npu3Hakam rnorna v Bo3pacrta nogern ¢ O4HMM OMarHo3oM — nwemmnyeckas 6onesHb cepgua. Obwee
Konun4yecTBo 3apermctpupoBaHHbix BKC paBHo 12425.

Moroga npenctaBrneHa KOMMMIEKCOM MapaMeTpoB, B LENIOM, KOHTYPHO OMMChbIBAKOLLUM
OKpY)KaloLLyto YenoBeka cpefy. YKasaHHbI KOMIMMEKC COAEPXKUT 2 COCTaBNALINE — KOCMUYECKYHO

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


mailto:olga@as1694.spb.edu

norogy w 3emHyto norogy. O6pasytoT komnnekc 6 OroKoB XapaKTepuCTWK, OMUCHIBAOLLMX:
1) rmobanbHble Bapuauun cornHeyHon aktmBHoctu (CA); 2) Bapuauuy BCMbILLEYHOW KOMMOHEHTbI
CA; 3) coctosiHue MmexnnaHeTHoro nonda y opbutbl 3emnu; 4) Bapuauum reoMarHUTHOroO Mons;
5) cocTosiHMe anekTpuyeckoro nomnsi atMmocdepbl; 6) meTeonapameTtpbl. OO6Liee KoNMYecTBO
XapaKTepuCTUK BHELLHEN cpefbl paBHoO 77.

OcHOBHOI rMNOTE301, MpPOBEpPSeMON B AaHHOW paboTe SABMSETCA COOTBETCTBUE «HOPMbI»
norogbl «Hopme» komnudectBa BKC. [lMog HopMon noHvmaem He ©OnaronpuatHoe, a obbluHOe
COCTOSIHME  paccMmaTpvBaeMblX  SBIIEHWW, KOTOpOe JIOTMYHO  onucaTb  CTaTUCTUYECKUMU
XapaKTepuUCcTMKaMu LeHTpa pacnpegeneHus Kaxaow uccnegyeMon BapuaHTbl. 3a HOpMy Morofbl
NPUHMMaeM 3Ha4YeHUs napameTpoB BHELUHEW Ccpedbl, He BbIXOAsWME 33 paMKu CpegVHHOro
OTKIOHeHus cBoero pacnpegeneHus. OueHka pacnpegeneHuii napameTpoB BHELLHeW cpeabl
npoBegeHa Mo BblOOpkaM ANMHOM B CE30H, paBHbIM KaneHAapHOMYy BpemeHu roga. Hopmy
konuuectBa BKC onpegensiem ero 3sHayeHusiMM, He BbIXOAALWMMM 32 paMKU CPeanHHOro
OTKIOHeHWs cBoero pacnpegeneHuns. OueHka pacnpegeneHun konuvectsa BKC nposegeHa no
BblOOpKamM [ONWHOM B CE30H, PaBHbIA KaneHAapHOMYy BpeMeHW roAa, OTAeNbHO ANA KaKOou
0OHOpPOAHOW MO MOy M NO BO3pacTy rpynnbl fogen. AHOManuum uccrnegyemblX BervuuH
npeacTaBreHbl HECKONMbKUMY pynnamMun: aHoManbHbIMU cHMTaeM MakcumarnbHoe KonmvecTso BKC,
NX OTCYTCTBME W MPOMEXYTOUHbIE PYMMbl 3HAa4YEHWA B pamMKax HWXHEW W BepXHeW KeapTurnewn
pacnpegenervna BKC (4 rpynnbl aHomanui); aHoMmarbHbIMW CYMTAEM 3HaYeHUsl napameTpoB
BHELUHeN cpedbl, Bbllledlwume 3a npedenbl CPeAVHHOrO OTKIIOHEHMS CBOMX pacrnpeneneHum.
[MpoBegeHo cpaBHeHME MapaMeTpoB BHELUHEW cpefdbl, COOTBETCTBYIOLUMX AHAM permcrpaumm
HOpManbHbIX M aHomanbHbIX 3HaveHun konuuvectBa BKC. [ns yyeTa BpeMeHHbIX Bapuaumi
BO3MOXHOW CBSA3M MONb3yeMCA MEeTOAOM HamnoXeHHbIX 3MO0X, OKpyXas penepHyto Touky (0-geHb)
WHTepBanom + 5 aHen.

Hanbonee 3HauMMmble pesynbTaTbl: pas3bpoc 3HaYeHW napaMeTpoB BHELUHEW cpeabl
YMEHbLLIAeTCsi HakaHyHe Kak MakCUMarbHOro KonmMyecTsa cMepTen (M MYXXUMH, Y KEHLUUH), TakK 1 nX
MOSTHOrO OTCYTCTBUSA, CTAMMBasiCb K CE30HHbIM MeAuaHaMm MapaMeTpoB; MpM 3TOM B [JeHb
pernctpaummn nonHoro otcytcTBua BKC pesko Bo3pacTaeT 4uMcno napameTpoB, TOYHO pPaBHbIX
CBOEW CEe30HHOW MegumaHe, B Cryyae Xe MakcumanbHoro konudectBa BKC HakaHyHe
perncTpupyeTcsi pocT 4ucra napameTpoB, TOMHO paBHbIX CE30HHOM MeauaHe, a 3aTeM B AeHb
pernctpaumn makcumyma BKC konmyecTBo Takmx mapameTpoB pesko yMeHbluaetcs. CocTaBneH
CNNCOK NapameTpoB, MOABEPXKEHHbIX YyKa3aHHbIM BapuauusaMm. PesynbTaTbl MO3BONSAIOT caenatb
BblIBO4 O HEOBXOAMMOCTN BPEMEHHOTO MOHWUTOPUHra nepeyvucrieHHbIXx B paboTe napameTpoB, YTO
obecrneunT onpaBAblBAEMOCTb MPOrHO3a OMAaCHbIX MOTOAHbIX YCMOBWMW AN KapOUONOrnyeckunx
GOnbHbIX.

COMPARATIVE WEATHER CHARACTERISTICS VS. VARIOUS DAY-NUMBERS OF SUDDEN
CARDIAC DEATHS IN SAINT-PETERSBURG

Stupishina O.M. 1, Golovina E.G.2,

! Saint-Petersburg State University;
?Russian State Hydrometeorological University;
e-mail: olga@as1694.spb.edu, golovina@rshu.ru

The investigation results of outdoors Sudden Cardiologic deaths (SCD) and weather variations
corresponding to each other are described in the presented work. The base of the study — files of
the Saint-Petersburg medical evidence office. We have 2 experiment time intervals: from December
1, 2001 to February 28, 2003 and from December 1, 2005 to February 28, 2007. The place of
experiment is Saint-Petersburg area. The medical data origin is Saint-Petersburg state academy
named by Mechnikov I.I, these data were prepared by Dr. Kukharchik G.A. The main task we
resolved is the description of weather characteristics in the time of the fatal clinical outcome. The
investigation’s result allows to define weather risk factors for the human life and health. It can be
practical useful for the physicians and ill people themselves.

Medical data were processed for the creating of uniform groups by gender and age characters.
The cases of people with the ischemic heart disease were selected. The total number of SCD-cases
is 12425.
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The weather complex describes the environment in outline. It contains 2 parts: the space
weather and the earth weather. 6 data blocks are included to this complex: 1) global variations of
the solar activity (SA); 2) variations of the SA flare-component; 3) the interplanetary field status in
Earth vicinity; 4) geomagnetic field variations; 5) atmosphere electromagnetic field variations;
6) meteoparameters. The total number of examined environmental parameters is 77.

We have investigated the hypothesis about the correspondence between the “normal”
environment characteristics and “normal” SCD-cases number. Note that “normal” doesn’'t mean
“good” but only usual status for the phenomena under investigation. This usual status we can define
by the distribution center’s descriptive statistics for each variate. For weather we took the set of
environmental parameters values inside the interquartile range of each parameter’s distributions.
Distributions were estimated for each parameter on calendar season samples. The “norm” for SCD-
cases number we defined as the set of values in the frame of its distribution interquartile range. The
SCD-cases number distribution was estimated for each age and gender uniform people group on
calendar season samples. 4 SCD-cases “abnormal” groups were defined: 1) SCD maximum; 2)
SCD absence (very good anomaly); 3) the number of SCD in the frame of the lower quartile of
distribution; 4) the number of SCD in the frame of the upper quartile of distribution. We have
compared the environmental parameters which were corresponded to normal SCD-cases number
with the same for the abnormal SCD-cases number. We use the assessed epoch’s method with the
time interval of + 5 days around the registration point (0-day) for the time variations study.

The main results:

The variance of environmental parameters values decreases in the day before the SCD
maximum, the parameters values became close to their season medians; the same in the day
before SCD absence. Then the number of season-median-equal parameters dramatically
decreases in the day of SCD maximum and it definitely rises in the day of SCD absence. This result
we got from the investigation of both gender and all age groups. We prepared the list of variable
parameters and the list of parameters which have the equal status for the different SCD categories.
Results of presented work show the necessity of the time monitoring of the whole environmental
complex status, and listed variable parameters demand the special attention.

One can work out the basis for the accurate medical forecast as the results of the presented
work.

HOBbIE MNEJIMONPOTEKTOPHbIE TEXHOJIOINU: PE3YIIbTATbl ®U3NOJTIOM'MYECKUX
MCMNbITAHUU B NEPMOA CONHEYHOIO 3ATMEHUA 22UIONA 2009rO0A

Tpogumoe A.B., Ky3Heyoea T.B., pyxuHuH I".U.

MexayHapoaHbI Hay4HO-MCCNegoBaTeNnbCKUA MHCTUTYT KOCMUYECKON aHTponoakonoriu, HoBocubupcek,
Poccus
e-mail: Isrica2@rambler.ru

HoBbiM MexayHapoaHbiM npoektom MHUUKA ctano cuHXpOHHOE(MO acTpPOHOMWYECKOMY
BPEMEHW) MccnefoBaHne AUHaMMKM Buorenmodmanyecknx COMpsKEHU OpraHu3Ma 4YerioBeka B
nepuog conHevyHoro 3atmeHusa 22 wuonsa  2009roga(max.02.35 UT), oueHuBaemon ¢
NCrnonb3oBaHMEM OesnekapCTBEHHbIX renMonpOTEKTOPHbIX CpeacTs. Habniopenne
ocyulecTBnganocb B 3x rpynnax BonoHtepoB no 17 — 20 yenosek, pacnonaraswmxca B [NekuHe
(rpynna 1), HoBocubupcke (rpynna 2 ) n TawkeHTe (rpynna 3). lNocnegoBaTtensHo,2 pa3a go n 2
pasa nocne 3aTMeHUs U3MEpPSNNCb CUCTONMMYEcKoe W AnacTonunyeckoe apTepuarnbHoe
aaenenne(CALOAL), yacTtoTa cepaeyHbIX COKpalLLeHui, paccunTbiBancs MHOEKC
(YHKUMOHANBHOTO  COCTOSIHUS MMWOKapAa, CyOBbeKTMBHO OueHMBancs 1-MUHYTHbIA WHTEpBarn.
Onpegensinacb BblpaXXEHHOCTb KOPPENSAUMOHHON 3aBncumocTy ( Mo CnupmeHy) omanonormyeckmx
napameTpoB OT MHTEHCUBHOCTU COMHEYHbIX W FanaKTU4eCKnX KOpPMyCKyNspHbIX MOTOKOB Pa3fnnYHbIX
3HEPIUIA, U3MepPSEMbIX Kaxable 5 MUHYT( MO gaHHbIM cnyTHUKOBOM cucteMbl “Goes”, NACA,USA) B
YCINOBUSAX MNPUMEHEHWUS] ANS MUTbS BOAHO — ronorpadnyecknx cpeacrts, paspaboTaHHbIX B
HoBocnbupcke (nateHT PO N 2239860 ot 10.11.2004, N2342149 ot 27.08.2008).
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Tabnuua

1 2 3
rpynnbl
napameTpbi g 5 c g 5 c g 5 c
X ) ) . ) . | -0,66"

OAD | 0,66 | 0,60* | -0,58* | 0,54* | 0,53* | 0,25 | 040 | -0,83

|
Mynsc | 0,15 | 015 | 008 | 0,43 | 013 | -028 | 0,06 | 003 | %7
oAn | 011 | 011 | 00 | -064* | 039 | 032 | 013 | -048 | %07

I _
Mynsc | 0,22 | -022 | 010 | 042 | 042 | 031 | 0,82 | -0,73* | “0:61

Mpumevanus: 1- Knutan (n=19); 2 — Hoeocmbupck (n=20); 3 — Y36ekncTaH (T=17) a — NpOTOHbI
>10 maB; B — oanektpoHbl >0,6 maB; ¢ — peHtreH. u3n.; | — gpo — Il — nocne npuema
reponpoTekTopHon Boabl; * p<0,05

lMokasaHo, YTO MPUMMEHEHME BOAOHbIX ronorpadduyecknx U rmnoreoMarHUTHO obpaboTaHHbIX
CpeacTB nocrie 3aTMEHUsI CYLLEeCTBEHHO W3MEHSIeT BEKTOP U BbIPaXEHHOCTb KOPPENAuUOHHOM
3aBMCMMOCTU(r) reMogMHAMUYECKMX N APYIMX MapaMeTpoB YenoBeka OT nepepacnpeneneHHbIX npu
COITHEYHOM 3aTMEHMM MOTOKOB PEHTIEHOBCKOIO W3Iy4YeHWsi, 3NIEKTPOHOB M NpoToHoB (TpodrmoBs
A.B., 2010). l'ennonpoTeKTOpHbLIN a¢hpekT okasancs 3aBUCUMbIM OT MakCUMarbHOWM BbIPaXXEHHOCTU
3aTMeHMs1 B reorpaduyeckmx MyHKTax ero HabnwogeHus. C  y4yeToM BbISBNEHHOW paHee
3aBMCMMOCTU CKOPOCTU CTapeHusi opraHu3ama 4YerioBeka OT BESIMYMHbI COSTHEYHOW aKTMBHOCTU B
npeHatanbHoM  oOHTOreHese  (TpodwumoB  A.B.lLlaGanuH  A.B.,2007) npencraensieTcs
NepCneKTUBHBLIM NMPUMEHEHME HOBbLIX renMonpoUIaKTUYECKNX CPEACTB M Kak reponpoTEKTOPOB B
repOHTONOMUN Y NPOUIAKTUHECKOM MeaNLIMHE

Nutepatypa
1. Tpodumos A.B. HoBble ronorpaguyeckne TeEXHONOrMmM B KOCMUYECKOW 3KONOMMNU, FepOHTONOru
N KOCMUYeckoh MepuuuHe:moHorpadms./ A.B. TpodumoB, MHUUKA. - Hosocubmpck-

KpacHospck: MNonukop, 2010. — 480c

2. Tpodwumor A.B.lLlabanuH A.B. envo-Ouodmsnyeckne acnektbl repvatpum// 300poBbe U
aKTMBHOE cTapeHue ons Bcex eBponenues, VI eBponewckun koHrpecc, C.-lMetepbypr.-2007 //
aocTmkeHus B repnatpumn.-2007.-T.20.- Ne 3.-C.192-193.

NEW HELIOPROTECTING TECHNOLOGY: THE RESULTS OF PHYSIOLOGICAL TESTS
DURING THE SOLAR ECLIPSE ON JUNE 22, 2009

Trofimov A.V.,Kuznetsova T.V, Drujinin G.I.

International Scientific Research Institute of Cosmic Anthropoecology, Novosibirsk, Russia
e-mgqil: isrica2@rambler.ru

The latest ISRICA's project was a simultaneous research of bioheliophysical conjugations'
dynamics of a human organism during the solar eclipse of June 22", 2009(max 02.35 UT). The
evaluation of the dynamics was based on non-medicinal helioprotecting means. The experiment
was carried out by 3 groups of volunteers in Beijing (group 1), Novosibirsk (group 2), and Tashkent
(group 3). There were 17-20 volunteers in each group. Consequently, the volunteers checked their
systolic and diastolic blood pressure (SBP,DBP) as well as their heart rates, estimated myocardial
functional state index and subjectively evaluated a one-minute interval. All this was done two times
before and two times after the eclipse.They also observed the intensity of physiological parameters
correlation dependence on solar and galactic corpuscular flows of different energies measured
every 5 minutes (NASA's «Goes» satellite system's data). During the experiment the volunteers
used holographic water substances created in Novosibirsk. (Russian Federation patent N 2239860
of 10.11.2004, N2342149 of 27.08.2008)
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Groups 1 2 3
Parameters

a B C a B C a B C

| | SBP 0,66* | 0,60* | -0,58* | 0,54* | 0,53* |-0,25 | 0,40 -0,83* | -0,66*

Pulse | 0,15 | 0,15 | 0,08 0,13 0,13 -0,28 | 0,06 0,03 0,07

Il | DBP -0,11 | -0,11 | 0,0 -0,64* | -0,39 |-0,32 | 0,13 -0,48 | 0,07

Pulse |-0,22 | -0,22 | 0,10 0,42 0,42 0,31 -0,82* | -0,73* | -0,61*

Notes: 1- Chine (n=19); 2 — Novosibirsk (n=20); 3 — Uzbekistan (1=17)a — protons>10 meV;
B - electrons >0,6 meV; c — Rg - rays.| — before — Il — after use of holographic water * p<0,05

It was shown that the use of the holographic water substances and hypogeomagnetically
processed means after eclipse considerably alters the vector and intensity of human hemodynamic
and other parameters correlative dependence (r) on Rg-rays, electrons and protons that have been
redistributed due to the solar eclipse (Trofimov A.V., 2010). Helioprotecting effect was proved to be
dependent on the maximum intensity of the eclipse in the points where it was recorded. Taking into
account the interdependence of the human aging and the intensity of solar activity in prenatal
ontogenesis (Trofimov A.V.,Shabalin A.V.,2007), the use of the new helio-profilacting means and
helioprotectors in gerontology and prophylactic medicine seems to be very promising
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3ABMCUMOCTb AEACTBUA KOMBMHUPOBAHHOIO MAFTHUTHOIO NOMNA HA
BUONOIMNMYECKN AKTUBHbIE MOJEKYIlbl OT UX KOHLUEHTPALIUU

LlletikuHa H.B.1., BbozamuHa H.Mz, Kopdiom EJ.}

'HavmoHanbHbIi dapmaueBTUYECKUA YHNBEPCUTET, XapbKoB, YKpanHa
2dusmko- TeXHVI‘-leCKVIVI WMHCTUTYT HU3KMX TemnepaTyp um. b./.BepkuHa HAH YkpaunHbl, XapbkoB, YkpauHa,
|/|HCTVITyT BotaHukn um. H.I'. XonogHoro HAH YkpawnHbl, Knes, YkpanHa
e-mail: sheykina@ukr.net

Bbino nokasaHo, YTO rpaBUTONMYECKas peakLmnsi KOPHEeW Kpecc-canaTa CyLleCTBEHHO 3aBUCUT
OT 4acTOTbl MEPEMEHHOW COCTaBMsoWEed KOMOMHMPOBAHHOTO MarHUTHoOro nons. Haubonbluve
OTKINOHEHNs1 Habnoganucb nNpu  4acTtoTe nepemeHHom COCTaBnsOLLEN, HACTPOEHHOW Ha
hOpMarbHyl0 LIMKIOTPOHHYIO 4acToTy MoHoB Ca’*. AHamnornuHble addekTsl Habriopanu Ans
YacTOTbl NEPEMEHHON COCTaBMSOLLEN, HACTPOEHHOW Ha LMKIOTPOHHbIE YacTOTbl BMOMNOrMyecku
aKTVBHbIX MOHOB, TaKWX, Kak aykcuH 1 abcuusoBas kucnota. YUtobbl NOHATH MexaH)3m AencTBusi
KOM6VIHl/IpOBaHHOI’O MarHUTHOMO MONSi, Mbl M3MEHSNN KOHLEHTpaLMio MoHoB Ca’* B BOAHOM
pacTBope Ansi npopalivBaHUsi KOPHEW M KOHUEHTpauuio [obOaBneHHbIX B BOAHLIA pacTBOp Ans
npopalymBaHusa duonornyeckn aktmeHbix coeguHennin (N-(1-naphtyl)phtalamic acid). Okasanoch,
yTO adpdekT 6V|onorv|qe0|<oro J:l,el/ICTBI/IFI KOMOBWHMPOBAHHOTO MarHUTHOIO MONS HENMMHEWHO 3aBUCUT
OT KOHLEHTpaLMM MoHoB Ca”’. Takke GblNO MOKa3aHO, YTO KOMGMHUPOBAHHOE MarHWUTHOe More,
nepemMeHHasl COCTaBMALLAA KOTOPOro HACTPOEHa Ha LIMKIOTPOHHYH YaCcTOTY MOHOB 6VIOJ10FVIH€CKVI
aKTMBHbIX COELVHEHWIN, MOXeT aKTuBMpoBaTb Ouonornyeckoe [encTBUME HaHOOO03 3TUX
coeaunHeHuii(~10"° M).
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DEPENDENCE OF COMBINED MAGNETIC FIELD ACTION ON BIOLOGICALLY ACTIVE
COMPOUNDS FROM THE CONCENTRATION OF THESE COMPOUNDS

Sheykina N., Bogatina N2 Kordyum E:

"National University of Pharmacy, Kharkov, Ukraine,
?B. Verkin Institute for Low Temperature Physics &Engineering of National academy of sciences of Ukraine,
Kharkov, Ukraine,
® N. Kholodny Institute of Botany of National academy of sciences of Ukraine, Kyev, Ukraine
e-mail: sheykina@ukr.net

It was shown in the work that the gravitropic reaction of cress roots depends essentially on the
frequency of the alternative component of combined magnetic field. The greatest changes were
observed at the frequency of alternative component tuned to formal cyclotron resonance frequency
of Ca* ions. The same effects were observed for the frequencies of alternative component tuned to
cyclotron frequencies of ions of biologically active ions such as auxin and abscisic acid. To
understand the mechanism of action of combined magnetic field we changed the Ca® ions
concentration in the water solution for roots germination and added biologically active compound in
the water for germination (N-(1-naphtyl)phtalamic acid). It was obtained that biological effect of
combined field action depended on Ca“’ ions concentration nonlinear. It was shown also that
combined magnetic field the alternative component of which was tuned to the cyclotron frequency of
biologically active compounds ions may activate the biological action of these compounds
nanodose (~10° M)

CHUWXEHWE AKTUBHOCTUW NEPOKCUOA3bI B BOOHbIX PACTBOPAX NOCIE HEVICTBVVIFI
CNABbIX KONNMUWHEAPHbIX MOCTOAHHOIO U NEPEMEHHOIO MAMHUTHBLIX MOJEMN.

Sl6nokoea E.B., KyeuykuH B.B., Hosukoe B.B., ®eceHko E.E.

YupexaeHnune Poccuiicko akagemmmn Hayk NHCTUTYT Bruodpmankm knetkn PAH, MywmHo, Poccus
e-mail: docmag@mail.ru

CpaBHuUTENBHO HepaBHO Obinv onybnvkoBaHbl  ybeguTenbHble  3KCMEPUMEHTAsNbHbIE U
TEOpEeTUYECKNE UNCCIEeOO0BaHNs, MOKa3bIBalOLME BO3MOXHOE y4acTUe akTUBHbIX POPM Kucropona
(ADK) B peanmsaumm Guonormdeckux adpgekToB cnabbix MarHUTHbIX nornen (Hoeukos, PeceHko,
2001; NoHomapes, Hosukos, 2009). B aTon cBA3W M3ydeHne BNUAHNUS cnabbliX MarHATHBIX MNOSen Ha
depmeHTaTVBHbIE CUCTEMbI TeHepauunm u perpagaumm  A®K npegcraBnsieTca akTyarnbHbIM.
lMepokcmpoasa XxpeHa [OCTATOMHO W3yyYeHa, Mno3aToMy 3TOT depmeHT Obin BbibpaH ans
nccnegoBaHuii B 0603Ha4e€HHOM HanpaBneHnn.

B aTomM uvccnegoBaHMM Mbl MCMOMb30Banu BbICOKOKaYecTBeHHY Bogy (E-pure Module
(Barnsted/Termolyne Corporation) umetowyto Bbicokoe conpotuenernve (18 Mowm/cm), 0.005M
pactBop NaCl (uictota 99.99 %). lNMpumeHsnuce cneayowue 6ydepHbie pacteopbl: 0.1 M
NIMMOHHOW KUCMOTOW - COMb NUMOHHOW KucnoTbl HaTpus (pH - 5. 2) n KHp PO4, npuseaerHbin k pH

- 6.0. PactBop (bepmeHTa 3KCMOHMpPOBaNM B nactMaccoBbix npobupkax (Eppendorf) B
KONmMHeapHbIX cnabbix NOCTOSTHHOM M NEPEMEHHOM MarHUTHbIX nonax (nepemeHHoe none 0.1 uT
yactotbl 44 [Tu wu 42 pT cratnmdeckoe none). 3atem Mbl  gobasunm  cybetpat -
opTodennneHgmamu (OP[) n nepekncb Bogopoaa kK pacteopy depmeHTa.

Kak ©b1no nokaszaHo, o6paboTka MarHUTHLIM MOMNEM, BIIMSIET HA CKOPOCTb peakunn OKUCIEHUS
O®[] nepekncbio BoOoOpoOAa, Npu KaTanmnse hepMeHTOM - Mepokcmaason xpeHa. o cpaBHeHuIo ¢
KOHTPOJTbHbIMM 0OpasLaMm akTMBHOCTb NMEPOKCUAA3bl XPEHA YMEHbLUAETCS 3HAYUTENBHO, B Cry4yae
ecnu pacTteop hepMeHTa npeaBapuTenibHO 0bpaboTaH MarHUTHBIM MOSIAM.

Habniopgaembin addekT 3aBUCUT OT psaa  PUBNKO-XMMUYECKMX MapaMeTpoB BO BpeMS
peakumm (ConeBoro cocraea, TemnepaTypbl U pH BogHoro pactsopa). CrnegyeT OTMETWUTb, YTO
MaKCMMarbHble W3MEHEHUS aKTMBHOCTM depMeHTa, 00paboTaHHOrO MarHUTHbIM  MOMEM,
3aperncTpMpoBaHbl, Korga B Ka4ecTBe cpefbl UCMOfb3yeTCa BoAa BbICOKON YNCTOThI. B 6ydepHom
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pacTBope B MPUCYTCTBUM coreil adpekT M3MeHeHWUsl aKTMBHOCTM MNepoKcuaasbl XpeHa, nocrne
06paboTK1 MarHUTHLIM NMoMeM, CTAHOBUTCS 3HauMTeNbHO 6onee cnabbim.

HanGonee BeposTHO TO, YTO YMeHbLUEHME aKTMBHOCTU MepoKcuaasbl XpeHa, B pesynbraTe
[EeNCTBMSA MarHWTHOrO MOMsl, CBA3aHO C KOHGOPMAaLMOHHBIMA W3MEHEHUSAMWU CTPYKTYpbl 3TOrO
Genka, Tak Kak CreKTpbl ero gotoopecLEHLUN (CBOMCTBEHHBIA U B NMPUCYTCTBUN (pryOpeCLEHTHbIX
KpacuTtenei) oo 1 nocrne Takol o6paboTkn OTNMYaloTCS.

THE EFFECT OF WEAK LOW-FREQUENCY MAGNETIC FIELD IN COMBINATION WITH
COLLINEAR CONSTANT GEOMAGNETIC FIELD ON THE ACTIVITY OF PEROXIDASE IN
WATER SOLUTIONS

Yablokova E.V., Kuvichkin V.V., Novikov V.V., Fesenko E.E.

Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Moscow region, Russia
e-mail: docmag@mail.ru

Recently a series of convincing experimental and theoretical studies demonstrating
involvement of reactive oxygen species (ROS) in realization of biological effects of weak magnetic
fields (Novikov, Fesenko, 2001; Ponomarev, Novikov, 2009) have been reported. In this line
studying the effect of weak magnetic fields (MF) on enzymatic systems of generation and
degradation of ROS seems especially of current importance. Although horseradish peroxidase has
been extensively studied, this enzyme is a useful testing system for scientific investigations.

We used high quality water (E-pure Module (Barnsted/Termolyne Corporation) having high
resistance (18 Mom/cm), 0.005M of sodium chloride (purity-99.99%) solution. The buffer solutions
were 0.1M citric acid — sodium citrate (pH 5.2) and KH, PO, adjusted to pH 6.0. The enzyme

solution (0.5 ml) was irradiated in plastic Eppendorf tubes by weak magnetic field (0.1uT alternating
field 4.4 Hz and 42 uT static field). Then we added hydrogen peroxide and o-phenylendiamine to
enzyme solution. Horseradish peroxidase irreversibly assayed with o-phenylendiamine when
incubated in buffer and aqueous solutions. The inactivation depended on both concentration of
reagents and duration of incubation. Usually time of incubation was for 30 min.

In comparison with control samples, the activity of horseradish peroxidase decreases
significantly in a reaction if enzyme solutions are exposed to magnetic fields.

The observed effect depends on a number of physical-chemical parameters during reaction.
Salt composition of water solution, temperature and pH have effect on change of enzyme
(peroxidase) activity after exposure to magnetic field.

How the reaction depends on components concentration has been investigated. It should be
pointed out that maximum changes of enzyme activity exposed to magnetic fields are registered
when high purity water is used as medium. In buffer solution in the presence of salts changes of
horseradish peroxidase activity become considerably weaker after exposure to magnetic field but in
a number of cases no activity is found at all.

Most probably that a decrease of horseradish peroxidase activity exposed to magnetic fields is
related to conformational alterations of a structure of this protein since spectra of its fluorescence
(intrinsic and in the presence of fluorescent probes) differ.
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BNMUAHME NEKTPOMAIHUTHOIO 3KPAHUPOBAHUSA HA YNIbTPAOAWAHHYIO PUTMUKY
NOKOMOTOPHOMU AKTUBHOCTH NMNITAHAPUU DUGESIA TIGRINA

Spmosmok H.C., TemypbsiHy H.A.

TaBpuyeckuii HaumoHarnbHbIN yHUBEpceUTeT M. B.W. BepHaackoro, Cumdpeponons, YkpavHa
e-mail: nat_yarm@mail.ru

OpHon 3 akTyanbHbIX MPobnem 3Konorm4yeckor prusnonorMn siIBNSIETCS N3yYeHne BPEMEHHON
opraHusaumm GronorMyecknx CUCTEM pPasfIUYHbIX YPOBHEW, KOTOpasi pacCcMaTpuBaeTcsa Kak He
MeHee BaXkHasi MX XapaKTepuUcCTuKa, YeM MPOCTPAHCTBEHHAsl. OTU UCCNeaoBaHWUs BaXHbl U OIS
N3y4eHNs MEeXaHU3MOB LeNCTBMSA crnabbix 3aneKkTpomarHutHbix (OM) dakTtopoB, KOTOpble MOryT
BbICTYNaTb Kak OaTyvku BPEMEHW B LUMPOKOM AuanasoHe nepuogoB. OgHUM M3 NencMeKkepoB
ABnsieTca nepemeHHoe marHutHoe none (MeMI1) cesepxHuskon yactotel (CHY). Ponb 3M curHanos
B PUTMUYECKOW oOpraHmsaumm Ouonormiyeckux CuUCTeM Takke MOXeT ObiTb uM3yyeHa B
3KCMeprMeHTax C ANeKTPOMarHUTHbIM 3KpaHupoBaHnem (OMJ).

AgekBaTHbIM OOBLEKTOB MCCNedoBaHWsi, oOnagatoliMM  BbICOKOM  MHPOPMATMBHOCTBLIO U
OOCTOBEPHOCTBIO MOMyYaeMblX AaHHbIX MOryT OblTb MNMaHapvK, LUMPOKO MPUMEHsIIoLMecs Ons
N3y4eHns1 OENCTBUSA Pa3NNYHbIX SKOIOrM4eckux oaktopos, B TOM vmcne n M npupogesl. MNokasaHo, 4To
BPEMEHHAs oOpraHmM3aums YHKUMOHAmNbHbLIX CUCTEM NMaHapuii  BKIOYAET PUTMbl  PasnUYHOMN
MPOAOIPKATENBHOCTN, OAHAKO ynbTpagumaHHas putMuka (YP) WX  JIOKOMOTOPHOW  aKTUBHOCTU
COBEPLLEHHO He u3ydeHa. B cBA3M ¢ 3TvM, Lenblo JaHHOMO MCCneaoBaHus aBunock usydenve YP Cl
nnaHapun, a Takke ee W3MeHeHun nog BnusHmem cnabbix eMIT CHY, cnaboro 3M3 un unx
KOMOUHaLUUW.

MnaHapuin oTOMpanu Ans onbiTa Yepes3 TpU-YeTbIpe OHSA nocne kopMreHus. Kaxgoe XMBoTHOe
nomellanocb B OTAenbHbIN dnakoH ¢ 20 Mn BoAbl, YTO NO3BONUIMO pernctpupoBatb CL kaxaon
OTOENbHO B3ATOM 0cobu. [Ona akcnepumeHTa Obinio BbIOENEHO YeTbIpe TPymnnbl XMBOTHBIX MO 25
ocobGen. [lepBas rpynna cogepxanacb B OObIMHbIX yCrioBusix nabopatopun (KOHTPOSibHbIE
XMBOTHbIE), BTOPYIO COAEpXXanu B 3KPaHUPYIOLLIEN KaMmepe B Te4YeHMe YeTbipHaguati gHen no 21
yacy B cyTkM (ocnabneHne OM nond [OCTUranocb MPUMEHEHMEM 3IKPaHMPYIOLLEN KaMepbl,
N3roToBrieHHon u3 xenesa «duHamo». KoadbduumMeHT 3KpaHMpPOBaHUS MOCTOSIHHOWM KOMMOHEHTbI
marHuTHoro nong (MI1), cocTaBnsn No BepTUKanbHOM coctasnstowen 4,4, no ropmsoHTansHon — 20.
KoathpumumeHT akpaHMpoBaHNs BHYTPU KaMepbl AN 4acToT OT 10~ go 30 My HaxoauTes B npegenax
Tpex-yeTblipex, Ha NpombIwneHHon YyactoTe 50 'y 1 kpaTHbIX rapmoHunkax 150 n 250 My — okono 3.
Ha ©onee BbICOKMX YacTOTax MMena MECTO NULb TEHAEHUUS] K OCNabreHunto), XUBOTHbIE TPETbEW
rpynnbl MO Tpu Yaca B AeHb noaBepranucb Bo3genctauto MeMIll (Mcnonb3oBanu marHMTHOE none
rapMoHmndeckoro konebaHusi ¢ yactoton 8 'y U mMarHUTHOM mHaykumen 50 HTM), a B 4eTBepTyto
rpynny BOLLW NfaHapun, KOTOPbIE HAXOOUIUCL B yCrnoBusix AM3 1 ononHMTENBHO NogBepranuch
aevicteuto MeMIM CHY ogHOBpEeMEHHO C XXMBOTHbIMW TpeTbewn rpynnbl (Bo3gencteue MeMIl 8 My
co3gaBanu BCTPOEHHBbIM CONEHOMAOM BHYTPY SKPaHWUPYHOLLIEN Kamepb!).

O peakuun nnaHapwi Ha gencreme OM dakTopoB cyannu no nameHexnto nx CL. Beibop atoro
napameTpa (PyHKLUNOHANbLHOIO COCTOSIHWUS 4SS UccneaoBaHuin obycnosrneH TeM, 4to OM dakTopsl
pasnMYHbIX MapamMeTpoB M3MEHSAT annapaT ABWKEHUA — PECHUYKU, XKIYTUKK, a TakkKe CTPYKTYpy
OCHOBHOTO ferka pecHuyek — TybynuHa. dukcaumo nsobpaxeHusa gnsa onpegenenvs CL nnaHapuvn
NpOM3BOAMITM HA MPOTSHKEHUM CYTOK C MHTEPBArioM B TpW 4Yaca, Takue M3MEpPEHUs NpoBoAUNUN B
nepsbin, ceabMon 1 14-n eHb Nocne aKCnepuMeHTanbHOro BO34ENCTBUIS.

B npoBeaeHHbIX UccrneaoBaHUSX BbiBeHbl M3MeHenns YP C[L nnaHapuin npu OeACcTBUM
cnabbix M3, MeMIM CHY 1 nx komobuHaumn.

Tak, B ycnoBusix crnaboro OMO cyuwecTBeHHO MeHsAeTcs YP NOKOMOTOPHOM aKTUBHOCTU
nrnaHapun. 3OTU  WN3MEHEHUSI  3aKIoYalTCsa B CIMaXMBaHUM  PUTMUYECKMX  MPOLECCOB,
BblpaXXalLWUXCA B YMEHbLUEHMU YMCMa BbISBIEHHLIX MEPUOAOB, 3HAYUTENTbHOM CHWXKEHUM
aMnnuTyq BblOENEeHHbIX PUTMOB, KOTOPOE MPOrpPeccUpyeT C yBENIMYEHUEM CPOKOB HabMHoLEHWUS.
Kpome Toro, OM3 npMBOOMT K 3HAYMTENbHbIM caBuram ¢as, Hambornee BblpaXXeHHbIX Ha NepBble
CYTKN HabnogeHus.

Mepectponkn YP npu gencteum MNeMI1 yactoton 8 'y nHaykumen 50 HTN xapakTtepusytoTcs
YKOpOYEHMEM CMneKkTpa 3a CYeT YMeHblleHWs nepuoaa 10“,210,04 ao 9“,410,01, CHMKEHNEM
aMnnmTyg BblOENEeHHbIX pUTMOB, caBuroMm gas B nepuoge 6,3+0,04 yaca. C yBennyeHvem ynicna
Bo3aencTteumn MNeMIl1 0o 14-u perucTpmpyroTca MeHee BblpaXeHHble n3ameHeHus YP.
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Mpu komMBUHMpoOBaHHOM AevicTBumn OMO m MNeMI1 yacToTon 8 'y perncTpupyoTcs U3MEHEHUS
YP C[, oTnu4yHble OT W3MEHEHW, BbI3BaHHbIX M30NIMPOBaHHbIM AENCTBMEM 3TUX (DaKTOPOB.
MameHeHus YP 3aBMCAT OT CPOKOB HabntoaeHusi. Ha nepBble 1 cegbMble CyTKM MMeeT MecTo bornee
BbIPaXXEHHbIE N3MEHEHUSI CTPYKTYPbl CNEKTpa, amnnuntyaHo-asHele nepecTtporikn. C yBenunyeHnem
ynmcrna KomObuHMpoBaHHbIX Bo3gencTBuri MeMIMT CHY n OM3 po 14-u BbisiBNeHa Koppekuus
3KpPaHOODYCMNOBMNEHHbLIX U3MeHeHU YP, BbipaxatoLiasics B BOCCTAHOBIIEHMM CMEKTPOB, (ha3oBbIX
B3aMMOOTHOLLEHWI, O4HaKO aMNNUTyAbl BblAEeMEeHHbIX PUTMOB OCTalOTCH CHUXEHHbLIMMU.

Takum obpas3om, pesynbTaTbl NMPOBEAEHHOTO MCCeaoBaHWUS CBUAETENbCTBYOT O TOM, YTO
HU3KOMHTEHCMBHbIE OM bakTopbl M3MeHAT YP y 6eCno3BOHOYHbIX >XMBOTHBIX, B YACTHOCTH, Y
nnaHapuii. BblpaXxeHHOCTb Bbi3bIBAEMbIX UMW M3MEHEHU 3aBUCUT OT CPOKOB BO3OENCTBUN.

INFLUENCE OF ELECTROMAGNETIC SHIELDING FOR ULTRADIAN RHYTHMIC LOCOMOTOR
ACTIVITY PLANARIANS DUGESIA TIGRINA

Yarmolyuk N.S, Temuryants N.A

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

One of the urgent problems of environmental physiology is to study the temporal organization
of biological systems at different levels, which is regarded as no less important, their characteristics
than spatial. These studies are important for studying the mechanisms of action of weak
electromagnetic factors that may act as sensors in a wide range of time periods. A pacemaker is an
alternating magnetic field of low frequency. The role of electromagnetic signals in the rhythmic
organization of biological systems can be studied in experiments with electromagnetic shielding.

Adequate research facilities having high information content and accuracy of the data can be
planarians are widely used to study the effects of various environmental factors, including the
nature of electromagnetic. It is shown that the temporal organization of functional systems include
planarians rhythms of varying lengths, but ultradian rhythm of their locomotor activity has not been
studied. Therefore, the purpose of this study was to examine speed planarian and its changes
under the influence of weak alternating magnetic field of low frequency, weak electromagnetic
shielding and combinations thereof.

Planarians were selected for the experiment in three to four days after feeding. Each animal
was placed in a separate vial of 20 ml water, allowing the speed to register every single individual.
For the experiment was divided into four groups of animals to 25 animals. The first group was kept
in normal laboratory conditions (control animals), the second was kept in the screening chamber for
fourteen days to 21 hours a day (a weakening of the electromagnetic field is achieved by using a
shielding chamber, made of iron "Dynamo." Shielding constant component of the magnetic field,
was on the vertical component of 4.4, to horizontal - 20), the third group of animals for three hours a
day exposed to alternating magnetic field (using a magnetic field of harmonic vibrations with a
frequency of 8 Hz and 50 nT magnetic induction), and the fourth group consisted of planarians that
were in electromagnetic shielding, and additionally exposed to alternating magnetic field of low
frequency simultaneously with the third group of animals (alternating magnetic field with the
frequency of 8 Hz effect creating an integrated solenoid inside the shield chamber).

Reaction of planaria to the effect of electromagnetic factors judged by the change in their
diabetes. Selecting this option is the functional state of research due to the fact that the
electromagnetic Factors different parameters change the unit of motion - cilia, flagella and cilia, the
structure of basic protein — tubulin. Fixation frames for diabetes planarians produced during the day
with an interval of three hours, these measurements were carried out in the first, seventh and 14th
day after the experimental exposure.

In the studies revealed changes of speed planarians under the influence of weak
electromagnetic shielding, alternating magnetic field with the frequency of 8 Hz and combinations
thereof.

Thus, in low electromagnetic shielding varies considerably locomotor activity of planarians.
These changes consist in smoothing the rhythmic processes, reflected in a reduction in the number
of identified periods, significant reduction in the amplitudes of selected rhythms, which progresses
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with increasing time of observation. In addition, electromagnetic shielding has resulted in significant
shifts in phases, most pronounced on the first day of observation.

Reconstructions of the action of speed alternating magnetic field with the frequency of 8 Hz
induction 50 nT are characterized by a shortening of the spectrum by reducing the period of
10",2+0,04 up to 9" 440,01, reduced amplitudes of selected rhythms, phase shifts in the period of
6,310,04 hours. With an increasing number of impacts alternating magnetic field to 14 and reported
less pronounced changes in speed.

Under the combined effect of electromagnetic shielding and alternating magnetic field with the
frequency of 8 Hz change recorded speed, other than changes caused by an isolated action of
these factors. Changes in speed dependent on the timing of follow-up. On the first and seventh day
is a more pronounced changes in the structure of the spectrum, the amplitude and phase
adjustment. With an increasing number of combined effects alternating magnetic field with the
frequency of 8 Hz and electromagnetic shielding to 14 and found the correction changes due to
screening speed, expressed in the reconstruction of the spectra, phase relations, but the amplitude
of the selected beats are reduced.

Thus, the results of the study suggest that low-intensity electromagnetic factors alter speed
invertebrate animals, particularly in planarians. The severity of the changes they cause depends on
the timing of impacts.
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