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B HacTosiliee Bpemsi, TOJIbKO IIyX0i He YCJIBIIIUT PAcCyxIAeHUil 0 BJIMSHHME Mar-
HUTHBIX Oyph HA 30POBbE Ye€JOBEKA, HO U OH HaiileT Maccy MyOJuKaNui HA 3Ty
Temy. U Bce OHH, 32 MCKJIIOYEHHEM YHUCTO HAYYHBIX COOOLIEHUI, HEraTUBHO OLICHM-
BAaIOT BO3/1eiicTBMe MATHUTHO# OypH Ha opraHu3Mm 4esioBeka. Tak i 310? 3emus,
KaK IUIAHETA U 4YeJIOBEK, MPO:KUBAIOIINIA, HA Hell SIBJSIOTCS, YYACTHUKAMU BCeJIeH-
CKOH KapyceJu ¢ NapaJHbIMH MOCTPOCHUSIMU IUIAHET, ONpPeAesIIOIMMH MPOLEeCcCh
HAa He0e3pa3Iu4HOil 1Js1 Hac 3Be3le moa HazBanueMm CoaHue. MHITHOHBI JIET 10
Halllell MJIAHETHI U THICAYH JIeT 0 HAC 10X0AuT MHpopMauus u3 BceaeHHOH, KOTO-
PYIO MBI He MOKeM MOHSATH CHJIOI CBOEro pazyma. ACTPOJIOTH IPeBHUX IUBHJIU3A-
LU CMOIJIM ONpeAeJUTh CTPOrYIO NOC/IeA0BATEJIbHOCTD ABUKEHUS IUIAHET U 3aBHU-
CHMBIX OT 3TOro u3MeHeHuii Ha 3emue. Tak BUAUMO POINIOCH Hallle MPECTABIEHUE
0 BpeMeHHU, MUKJIUYHOCTh KOTOPOro He MOrJa ObITh He 3aMedeHa. LluxkiauvHocTs
KocMunueckux coObITHII MOKHO BBIIEJNTH KAaK NMEPBOOCHOBY 3emHoM :ku3Hu. U B
ITOM KM3HM HHUKJBI akTUBHOCTH CoJiHIa 3aHUMAKOT 0cofoe MecTo. XOpOUIO M3-
BECTHO, YTO B OCHOBE MHOTHMX BOCTOYHBIX PeJUTHil JIEKUT IBEHANATUIETHUH CO-
ObITHiiHBIE mUKa. He TPyaHO NpeanoJioKUTh, YTO TaKas NMEPUOIAMYHOCTH MOIJIa
ObITH OMpeIesieHa OIHHHAANATHICTHUM MKI0M CoJIHEYHO aKTHBHOCTH (OMHHA-
ALATh JIET — 3TO YCPeAHEHHOe 3HAYeHHe 32 COTHH JieT u3MepeHuii, mpu pazdpoce ot
7 no 17 aet). C Takoii NepUOIUYHOCTHIO CBA3aHO MHOKECTBO MPOIECCOB Ha 3emMuie:
H3Bep:KeHUe BYJIKAHOB, HABOJAHEHUSI, TEXHOTeHHbIe KATACTPO(Pbl, HU3MEHEHUSI COLU-
AJIbHO-NIOJIUTHYECKUX (popManmii, ypOBHSI CMEPTHOCTH M POKIAeMOCTH, JMHAMHUKH
HH(eKINOHHBIX 3a00/1eBaHMii, ypo:xKkaiiHOCcTH U MHorue apyrue. He TpyaHo npeamno-
JIOKMTh, YTO OJAMHHAAUATH/IeTHHE HMUKJIbI CoIHEYHO!l aKTHUBHOCTH HauboJee 3HA-
YHUMBI JJI51 )KU3HHU YeJI0BeKa, JUTUTEIbHOCTh KOTOPOii orpaHuyeHa 6-9 muxiaamu.
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HccnenoBanust 1aT POKICHUS U CMEPTHU JIIOAeH
B comocTaBieHnd ¢ 11-eTHUM pUTMOM CONTHEYHON
aKTHUBHOCTH, [IOKA3bIBAIOT, YTO B OOJIBIIMHCTBE CIIy-
4aeB, eclIi POXKJICHHE YeIOBeKa MPUXOANUTCS Ha Iie-
puoJ, OJIM3KUI K MaKCUMyMY COJIHEYHON aKTHBHO-
ctu B ll-metHeM IMKIE, TO €ro €cTeCTBEHHas
cMmepTh (B 67% ciyyaeB) HAcTymaeT B MEPHOJ COJI-
HEYHOM MUHHUMAJIBHOM aKTUBHOCTH. M HampoTus,
€CIIM YeJIOBEK POJIWIICS B IepHo, OIM3KUM K MUHU-
MyMy COJTHEYHOM AKTHUBHOCTH, €ro €CTECCTBCHHAas
CMCPTh NPUXOAUTCA Ha IEPUOM, CBSI3aHHBIN C Mak-
CHMYMOM COJIHEYHOM aKTUBHOCTH. [1]

CyliecTByeT Takoe IIOHATHE KaK KOCMOOHWO-
chepHbIl UMIPUHTUHT, T.€. B MOMEHT POXKICHUS
peOeHKa MPOUCXOIUT 3allevaTiieHHe KOHKPETHOTO
couycTaHuA (1)I/I3I/I‘ICCKI/IX, MAardouTHbIX U JPYyrux Imo-
nelt, BozmeHcTByOmUX Ha Hero. OcyriecTBisercs

MOJICTPOHKA OpraHu3Ma pOXKAEHHOTO pebeHKa K HO-
BOM cpene oOWTaHMs, K KOHKPETHBIM KOCMOOWO-
chepHBIM YCIIOBUSAM W YCTaHABIUBAETCS XOJI COOCT-
BEHHBIX OMOJIOTHYECKHX YacoB. B nanmpHelinieM npu
W3MEHEHNHU COJHEYHOH aKTUBHOCTH B PaMKax OIMH-
HaLATHIETHErO LUKJIa COJHEYHON aKTUBHOCTH Op-
TaHU3M BBIHYKAEH (QYHKIMOHUPOBATH C OOJNBIINMH
3aTpatamu U HanpsokeHneM. OcoOeHHO 3TO KacaeTcst
nepuoAa npotruBodassl nukia. C BO3pacToM, Korma
renTMopU3NIEcKUe YCIOBHS 3HAYMTEIBHO OTJIMYa-
IOTCA OT CYWECTBOBABIIMX B MOMCHT POXICHUA
3¢ (heKTUBHOCTh CpabaThIBaHUS MEXaHU3MOB ajal-
TalMM CHUXAETCS U BO3HUKAET HEKOMIIEHCHPOBAH-
HOE HapyIlIEHHUE MEXAaHU3MOB BHYTPEHHEWU peryJsi-
UM, OTO MPUBOJUT K HapYILICHUIO ()YHKIMOHHPO-
BaHUs OPraHU3Ma, €r0 OTAEIbHBIX MOJICHCTEM U Op-
TaHOB, YTO BJIEYET 3a co0oil 3a0oneBaHus U, B KO-
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HEYHOM CYeTe, B OJHOM M3 ILMKJIOB NPHUBOIAUT K
CMEpPTH.

Opranu3M yNOpomIeHHO MOXHO IMPEICTaBUTh
Kak Habop (QYHKIMOHAIBHO M MNPOCTPAHCTBEHHO
BBIJICJIEHHBIX OCLMJIIITOPOB; YacTOThl U3Y4YEHUS U
OMOPUTMBI SIBISIIOTCSI COOCTBEHHBIMH YacTOTaMH
cuctembl. EcTb ocHOBaHus CUuTaTb, 4YTO BBICOKO-
gacToTHast 00macte Onod((PEeKTHBHBIX  YaCTOT
(~TT) oOycoBiIeHa NPEUMYIIECTBEHHO BBIHYX-
JICHHBIM PE30HAHCOM MHKPOMACIITAOHBIX CTPYKTYP
opranusma (MOHBI, aMHUHOKHCIIOTBI, MEMOpaHbl |
T.11.), a HuskouacToTHas (OHY-YHU amamason) —
napaMeTpUuecKUM pPE30HAaHCOM KpyMHOMAacITal-
HBIX cHCTeM (cepliie, MO3T, KpOBEHOCHAs CUCTEMa U
T.11.). BroaddexTrBHBIE YaCTOTHI ONPEAEISIOTCS
COOCTBEHHBIMH YacTOTAMH COOTBETCTBYIOIIMX CHC-
TEM OpraHu3Ma U MOTryT 6I>ITI> BBIYUCJICHEI IIPU 3HA-
HUU MacIITa0HBIX ()aKTOPOB M XapaKTEPHBIX CKOPO-
creil B paccMaTpuBaeMoii cucreme| 2] .

IIpu BO3nEiCTBHM TETMOTEOMAarHUTHBIX (ITyK-
Tyalid Cpeird OpraHOB MHINEHeW HanOoJiee JacTo
HasbiBaroT cepaie [3-10].

HpOBCZ[eHI/Ie aHaJIn3a BJIMAHHA Ha CEPACUHO-
COCYIHCTYIO CHCTEMY BCEX BO3MOKHBIX BHUJIOB T'€0-
MarHUTHBIX BO3MYILEHHMH, T€HEpUPOBAHHBIX COJI-
HEYHOW aKTHBHOCTBIO, TO €CTh “‘cO0eB Ouosoruye-
CKHMX 4acoB”. AHaIM3 AUArHo30B, MOCTaBJIEHHBIX
Bpadamu “Ckopoit momomm” 1. MockBsl (Bcero 6
304 032 cnyuas, BKItovas HHGAPKTBI MHOKapJa,
TUIIEPTOHUYECKUE KPU3bl, BHE3AIIHYI0 CMEPTH,
apUTMUH, aBTOMOOWJIbHBIC aBapHH) MO3BOJIUI BbI-
SIBUTh JIOCTOBEPHYIO CBSI3b MEXIY PUTMOM CpeHe-
CYTOYHBIX 4YHCEN cly4yaeB WH(papKTa MHOKapia |
PUTMOM MEKIIJIAHETHOI'O MAarHuTHOI'O IIOJIA. HOHy-
YEeHHBIE KJIMHUYECKHE PE3YJIbTaThl ObUIM COIOCTAB-
JIEHbl C Ppa3IM4YHBIMM XapaKTEPUCTHKaMHU reomar-
HUTHOTO IOJIsSI U MEXKIUIAHETHOM Cpelibl. Pe3ynbrarsl
aHaJM3a CBUIETENbCTBOBAIM, YTO BO BPEMS OYCHb
CHJIBHBIX €OMarHUTHBIX Oyphb B CTPYKTYpE BBI30BOB
“Ckopoii momomu” B MoOCKBE 4YHCIO WH(pApPKTOB
MHUOKapzaa Bo3pactaino Ha 13%, a MHCYJIBTOB — Ha
7%.[11]

Ilpexnae, yueM mepelTH K aHauu3y FE€OMAarHUT-
HBIX BIMSHUI Ha 4esloBeKa, HEOOXOAUMO BEPHYTHCS
K KpPUTHKE CaMOW BO3MOXXHOCTH JOJTOCPOYHOTO
MPOTHO3UPOBAHUSI MAarHUTHBIX Oyph T.K. B CHIY
OOBEKTUBHBIX TNPHYUH IE€PCHEKTUBHBIA aHAIU3 O
Hadane Oypy BO3MOXKEH HE paHbIle, YeM 3a JIeHb
WY J1Ba 0 €€ Hauyaja. Bce ocTanbHbIE JOJITOCPOY-
HBIC TPOTHO3bI (HaHHBIC HAa Mecsl H Oojee UTH-
TENbHBIE CPOKH) MPUBOJIAT K TOMY, YTO YEJIOBEK CaM
HacTpamBaeTcsi Ha coObITHE, KOTOporo He Oyner. B
pe3ysbTaTe 3TOro JIIOAW YyBCTBYIOT ce0sl XyXe, TO-
I/1a KaK, OKUJAaeMOl MarHWTHOW Oypu HeT, u 0e3-
JNCHCTBYIOT BO BpeMs €€ BO3HUKHOBEHHs. UTOOBI
n30exaTh IapiaTaHCTBa «IIpecKa3arenen», peKo-

MEHIyeM HCII0JIb30BaTh JaHHbIe LleHTpa mporao3os
reomsmuaeckoit oocranosku nmpu U3MIHPAHe.

O.B. Xabapora u E.A. Peneunuk [2004] orme-
9alT, YTO MPOTHO3 MAarHUTHBIX Oypb — BakHas 3a-
nada (U3MKKH COJTHEYHO-3€MHBIX CBsized. Mexay
TEM, OIPAaBIbIBAEMOCTb CPEJHECPOUHBIX IPOTHO30B
70 CHX IIOP OCTaeTcsi HeyAOBJIETBOPUTEIBHOM, CHU-
xasick 10 30% B rogasl muHuMyma 11-tu neTHero
[UKJIa COJHEYHOH akTUBHOCTH. OTYAacTH 3TO CBs3a-
HO C TeM, YTO HA JaHHbIH MOMEHT OOJBIIMHCTBO
METOAMK CPETHECPOYHOTO MPOTHO3a OPHEHTHPOBA-
HO Ha aHaJM3 COJIHEYHBIX JaHHBIX, CJIEKEHHE 32 aK-
TUBHBIMH 00JaCTSIMH M MPOTHO3UPOBaHNE Oyph, SB-
JSIIOIIMXCS  CJIEACTBUEM aKTHUBHBIX IPOLECCOB Ha
Comnrme. Ho B rojsl MUHUMyMa COJIHEUHOMN aKTHB-
HOCTH Npeo0IaaloT PeKyppeHTHBIE TTOTOKU U TIOTO-
KA CMELIaHHOW MPUPOABI, CIEKEHUE 3a KOTOPBIMU
3aTpyaHeHo. [12]

UYacrora siBigeTcst HocuTeneM HHGOpMalnuu, a
BUJBI KOJeOaHUH B OpraHu3Me MOTYT TpaHC()OpPMHU-
poBathcs Apyr B Apyra. IloaTomy MOXXHO monarars,
YTO PE30HAHCHBIM OTKJIMK OpraHu3Ma BO3MOXEH Ha
OHHX M TEX XK€ YacToTax MpH Pa3IMYHBIX THIAX
BO3JICHCTBHS HAa HEro (IJIEKTPOMArHUTHBIX, aKyCTH-
YeCKHMX W T.I.). Peakuust 6HOOOBEKTOB HAa MArHWT-
HBle OypH, a Takke cymlecTBoBaHue 3ddexra Yu-
XKeBCcKoro-BenbxoBepa MOryT OOBSCHATHCS Iapa-
METPHUYECKUM PE30HAHCHBIM OTKJIMKOM BaXKHEHIINX
OpraHOB M CHUCTeM opraHm3ma (Mo3ra M SHJOKPHH-
HOM CHCTEMbI) Ha YCUJICHHE JUIMHHOTICPUOIHBIX KO-
nebaHuii MarHUTHOTO TOJIST 3eMJH, KaKk BO BpeMs
Oypb, TaK U B HEKOTOPBIX CIy4asx - A0 HuX. [Ipuun-
HOW TOSBIEHUS TpPeAOypeBBIX JITMHHOIEPHOIHBIX
(2-250 mMuH) OCUMILIALINI T€OMAarHUTHOTO MOJIS SIB-
JISIeTCsl CMEHA OCLMJUIATOPHOTO PEKUMa COTHEUHOT'O
BeTpa 3a HECKOJNBKO NHel 10 mpuxoma reodddex-
THUBHBIX ITOTOKOB COJTHEYHOTO BeTpa K 3emie. [2]

0. T'ypdunkenem (2004) npoBOAMINCH KITH-
HUYECKUE HCCIIEOBAHUS MAIHIEHTOB C TSKEIBIMU
3200JI€BaHUSAMH CEPICUYHO-COCYIUCTON CHUCTEMBI B
JTHH T€OMarHUTHBIX Oypb. Jl1s1 KOHTpoOJs reomar-
HUTHOW OOCTAHOBKM B KJIMHUKE OBUI YCTaHOBJICH
MarHuTOMETp, MO3BOJIIOIIMK IPOBOJUTH HEMpe-
PBIBHYIO PETUCTPALMI0 W3MEHEHWH T'€OMAarHUTHOTO
nonsi. [loka3aHusi MarHuTOMeTpa B IMOCIEAYIONIEM
NyOJIMPOBAIIUCH C TIOMOIIBIO JIAHHBIX MarHuTHoOU
obcepBaTopuu MOCKBBI M aHaJIM3a CIELUAIBHBIX
OroyuieTeHel, COAEp)KallluX MHPOBBIC JaHHBIC IO
WHJIEKCaM T'€OMarHUTHOW U COJIHEYHOU aKTUBHOCTH.
VY manmenToB UBC B 00meit c10HOCTH MTPOBEIEHO
85 cyrounsix 3anmceit KT o Xonrepy B CrOKO¥-
HOW W BO3MYILIEHHON T'€OMarHUTHOW OOCTaHOBKE.
Hapymenus cepaeyHoro putma BO BpeMs reomar-
HUTHBIX BO3MYIICHUN 3aperUCTPUPOBAHbBI y 22 ma-
nueHToB. HeGonplire cIBUTH B TIOKa3aTeNsIX OTMe-
4yeHbl y 8 uenoBek. 3HaYMMble U3MeHeHus y 9, 3Ha-
YUTENbHBIC CIBHUTH IMOKa3aTelnel y 7 4eloBeK. DTH-
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3016l JIETIPECCHU CeTMeHTa ST, CBHIETENBCTBYIO-
mue 00 WIIeMHM MHOKapAa BO BPeMsl I'€OMarHMT-
HBIX BO3MYILIEHHI, OTMeueHbl y 11 yenoBek. Y Tpex
U3 HUX KOJIMYECTBO SMHU300B ObUIO HEOOIbIINM (HE
MPEBBIIAIO 3-X SMH30/0B 32 CYTKH HAOIIOJCHUS BO
BpeMsi FEOMarHUTHBIX BO3MYIIICHHIT), emie y 5 Koiu-
YEeCTBO AMH30JI0B Jienpeccuu ST Obuio Oosnee 5 3a
cytku Habmogerus. OcoOblii WHTEpeC BBI3BIBAIOT
COTIOCTABIIEHUE TT0YaCOBOTO MPOTOKONA 24-yacoBoit
OKTI' y naumentoB ¢ UbC ¢ moyacoBbIMU H3MeEHe-
HUAMU T'€OMArHuTHOTO IIOJId BO BPEMS MArHUTHBIX
Oypb WM BBIPR)XEHHBIX BCIIJIECKOB I€OMarHUTHOM
AKTHBHOCTH. [ 13]

O0600mass pe3yiabTaThl MOHUTOPHHTOBOTO JKC-
nepumenta M.M.Parynbsckas (2004) ormeuaer, 4to B
MarHMTOBO3MYIIICHHBIE JIHU y OOJILIIIMHCTBA 00CIIe-
IyeMbIX HaOmromaercs: apuTMmus; 2-3-KpaTHOE BO3-
pactanue ko3¢ duimeHTa cummerpun T-3y0ra mo-
Clie TIPOBEJICHUSI CTPECC-TECTa; U3MEHEHUE TUHAMU-
KM BBIXOJIa U3 COCTOSHHMS HEHOo3upyemoil ¢usuue-
CKOW Harpys3kd, LEHTpaJIu3alus YHpPaBJIECHUs opra-
HHU3MOM.

Haunbonee nonsepkeHHBIMH BIMSHUIO MarHuT-
HBIX Oypbh OKa3bIBaOTCS MYXUYMHBI, >KEHIIUHbI Jie-
MOHCTPHUPYIOT Tpeo0diiaiaHie SHIOTeHHBIX PUTMOB.
[14]

[Tocie 3Toro BCTYIUIEHUS BEPHEMCS K HaIIeMy
BOIPOCY O BJIMSHUU MarHUTHBIX Oypb Ha OHOJIOTHU-
yeckue cuctemsl. Konewno, BnustoT. IIpogemMoHCT-
pUpyeM 3TO Ha HalIUX COOCTBEHHBIX SKCIEPUMEH-
TaJIbHBIX HCCICAOBAHUAX. HSy‘-ICHI/IC 6I/IOHOFI/I‘IG'
CKUX PUTMOB CEPICYHO-COCYIAMCTONH CHCTEMBI IIPO-
BOJIMJIOCH Yepe3 KaKAble TP Yaca B TEYEHHE MHO-
rux cyrok. Ha 600 kponukax ucciemoBanach JHHA-
MHKa W3MEHEHHWI COTEH IOKa3aTelleil, o0ecreun-
BafmuX padoTy cepama. MareMaTHYeCKHid aHaIn3
OMOPUTMOB cep/Ila TOoKa3al, YTO MEXIy CYTOYHBI-
MU W3MEHEHMSIMHU U3y4JaeMbIX IMOKa3aTeNnei Cylect-
BYIOT OIIPEIEJICHHbIE BPEMEHHBIE 3aKOHOMEPHOCTH.
HcknroueHne coCTaBisuIM JaHHBIE OJTHOTO KCIIEpH-
MEHTa, KOTrJa B TEYEHHE TPEeX CYTOK OHOPUTMEI
cepana ObuH pe3ko HapymieHbl. [lpITasch o0bsC-
HUTH 3THU HAPYUICHUS, MBI O6paTI/IHI/ICI) 3a IIOMOIIIBIO
K OMOQU3MKaM, H3y4aloIIMM KOCMHUYECKYIO TIOTOAY.
BrusicHUOCH, 4TO B IEPHOA AaHHOTO SKCIEPUMEHTA
Oputa 3adukcupoBaHa OOJbIIas MarHuTHas Oyps,
KOTOpasi ¥ sIBUJach NPUYMHON HApYLIEHUH OHOpHUT-
MOB CEpPJIEYHO-COCYIUCTOM cucteMbl. be3ycnoBHas
LEHHOCTh HAIIUX MCCJIEAOBAaHMH B TOM, YTO JKCIIe-
PUMCHTBI IMPOBOAUIINCH a6COHIOTHO B OAMHAKOBBIX
YCIOBHUAX, OJHUMHU U TEMHU KC€ COTPYAHUKAMU U UX
3aa4ed He SBISUIOCh M3Yy4YEHHE BIHAHHNA KOCMO-
ouocdepHbIX (HakTOpOB HA KHUBOTHBIX. Tak ciydai
moMor onpeAcjInuTb OAUH U3 MEXAHU3MOB BIIMAHUA
MarHuTHOM OypH, KOTOPBIA BBIPA3WICS B Hapyllle-
HUM OMOJIOTHUYECKUX PUTMOB OPraHM3Ma, BIUIOTH /10
HUX HCUC3HOBCHUA.

Metoauxka ucciaer0BaHus

Buonornyeckuii 3KCHEpPUMEHT MPOBOAWIA Ha
240 kponmkax-camiax MOpobl “IWMHIIWILIA" Mac-
coit 2600-3500 T, copepkaBIINXCS HA CTaHAAPTHOM
panuoHe BUBAapHs, B MArHUTOCIIOKOWHBIE CYTKH U B
nepros (a3sl BOCCTAHOBJICHHS YMEPEHHOW reomar-
HutHoU Oypu C1, B HauanbHOU (hasze ciemyromieit 3a
Hel cuipHOW Oypm A2, BO BpeMs TJaBHOW (haswl
OoubIIol TUIaHeTapHOW Oypu B2 u B mepBbie dachl
(a3br BoccraHoBiieHuss C2 mocieaHed. YBeIMYeHUE
XapakTepUCTUK TeOMarHuTHoOro moiysi A2 Oblio 3a-
peructpupoBano B 20 4yacoB yepe3 CyTKH TOCIE Ha-
yaja 3KCIEPUMEHTA, aKTUBHBIA HEPUOJ ITOW CHJIb-
HOU Oypu - B 13 wacoB ciemyromiero fHs, a MUK
riiaBHO# Qa3er B2 - B 17 wacos. [laaHbBIE O cOCTOSI-
HHUH 3JIEKTPOMArHUTHOTO TOJIsl 3eMIIN MTOTYYEeHBI IO
€ro HW3MEpeHUsIM B MarHHTHOH oOcepBaTopuu
N3MHPAH. B Teuenne Tpex CyTOK IKCIIEPUMEHTA C
HMHTEpBAIIOM B 3 yaca y KMBOTHbIX (N=5), mpoBoau-
nu uccienoBanne KOC KpoBU U CHUCTOIUYECKOTO
(macrommueckoro) aprepuansHoro aasieHus (CAC
u JIAJ] COOTBETCTBEHHO), B MOJOCTH JIEBOTO JKEITy-
J0YKa cepAla TMocie MSATHCEKYHIHON OKKIIO3UH
A0PTHl PETUCTPUPOBATIOCH TTMKOBOE CHUCTOIMYECKOE
nasinerne (SBR-LV). Tomke mokasarens, HO C Iie-
pexaTHeM JIETOYHON apTepudl ONpeNeNsuIcs Ul
mpaBoro xenynouka (SBR-RV), uccnenosanu kap-
JTHOMHOITUTHI JieBoro skenymouka (JIK) u mpaBoro
xenymouka (ITK) MeTomom 3JIeKTpOHHON TpaHC-
MHUCCHOHHOW MHUKPOCKOIHHU Ha MHKpockonax “JEM-
100C" mpu yBenuuenuun B 6000 u 20000 pas.

Pe3yabTaThl HCCIe10BaAHUS

Cpasuenne criektpoB KOC B MarHWTOCTIOKO#-
HBIE CYTKH IIOKa3aJl0 BHICOKOE CXOJCTBO PUTMHUYE-
ckux cTpykryp APH, AHCO; ATCO,, ABEE,
ABEIN, ABC, AHB, VHCO; VTCO, VBEE,
VBEIN, VBC, VHB, CAC u IA/l. Bce T noka3sa-
TEJIW UMEJI OCHOBHbIE MakcuMyMbl OoT 03 1o 06 4 B
[UPKAJIMAHHOM JHara3oHe (IIUTEIbHOCTh Teproa
22-24 4.) BeIsBieHBI TaKXkKe MEPUOIbI, OJIM3KHE KO
BTOpoii rapmonuke (10-11 ). /Ins MHOTHX moKa3a-
TeJell MakKCUMYMBbl CIIEKTPOB, HaliJICHHbIC NP JIH-
HEWHOM KOCHHOp - aHaiu3e, ObIIM MOATBEP KICHBI
METOZOM HEIMHEHHOT0 KOCHHOPA.

CnexTpbl HampsHKeHHs KHCIOpoJa M YIJIeKH-
CJIOro rasa B apTEepUAIbHONM KM BEHO3HOM KpOBH, a
TaKXKe apTepHO-BEHO3HOM pa3HOCTH HANPSHKEHUS
KHCIJIOpOAA, OMUMO LHMPKAJUAHHOIO THKA, WUMEIU
MaKCUMyMbI B obiactu 16 4yacoB, T.e. yIbTpajnaH-
HBIA PUTM.

B MarHMTOCNOKOMHBIE CYTKH CHEKTPAJIbHBIE
XapaKTePUCTUKH CHCTOJIMYECKOTO ¥ JIMACTOJIHMYE-
CKOTO apTEepPHAIBLHOTO JABJIECHUS Y KPOJIUKOB IPAK-
THUYCCKU COBIIaJaJIn. Onu XapaKTCprU30BaJIUCh 4YCT-
KAM CYTOYHBIM KOMIOHEHTOM (Tiepuos 24 4) u 3Ha-
YUTEIIbHO MEHEE BBIPAKCHHBIMH YIIBTPaIHaHHBIMU
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komroneHtamu (12-13 u B 06oux criektpax u 8 u B
criektpe CAJT)

KOCI/IHOp'aHaHI/I3 BbISIBWJI 3HAYUTCIIBHBIC pas-
JINYWA CYTOUYHBIX PUTMOB UCCIICAOBAHHBIX (1)I/I3I/IOJ'IO'
TMYECKHX TOKa3aTeael B pasHble ce30HbI roja. Kak
MPaBUIIO, B JeKaOpe CyTOYHBIE PUTMBI OBUTH XOPO-

T=24.00,A=8979,10=2722,M= 1483, P = 0.000
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110 BBIPAXKEHBI, @ B CEHTAOPE OHM MIJIK OTCYTCTBOBA-
JIM, WK OBUIH «CTJIQKEHBI», «Pa3MBITBI», 4TO XOPO-
110 BUJIHO Ha MpPHBEIEHHBIX HUXKe pucyHkax. Oco-
OCHHO SIPKO STH Pa3NMUUs MPOSBISIINCH Yy MOKa3a-
teneit AJl (puc.1u 2).

T=2400,A=08299,t0=357, M=1377,P=0949

190

180

170 /

Variable
=
S
T ——.
LT
P

/,,:«:L*

Pucynok 1. Pesynbratel kocuHop-ananu3a 24-4 putma CAJ] B MarHuTocmokoiinsie (a, B) 1 B MArHUTOBO3-

MyIieHHbIe cyTkH (0, T).

B 10 ke Bpems, psia nokaszareneld coXpaHsl Cy-
TOYHYIO PUTMHYHOCTH B 00a CE€30HA, OTMeyalach
JUIIL CMEHa akpoga3 CyTOUHBIX PUTMOB — 3TO Xa-

pakrepro mist VPMAXLV u VPMAXLV (puc.3 u
4).

PucyHnok 2. Pe3ynbrarsl KocuHOp-aHanu3a 24-4 putma JIAJl B MarHUTOCIIOKOMHBIE (a) U B MArHUTOBO3MY-

1IeHHbIe CyTKH (0)

B MarHuTOBO3MYyILIEHHBIE CYTKH OOHApPYKECHBI
noxoxwue purMmudeckue cTpyktypel s AHCO;,
ATCO,, ABEE, ABEIN, ABC, VHCO; VTCO,
VBEE, VBEIN u VBC. B ux ciektpax 00Hapy»KeHO
HECKOJIbKO MAaKCHMYMOB B YJIbTPaJHaHHOM [Hara-
3oHe (¢ mepuomamu 7, 9, 12-13 u 16 u). [{upkaguan-

Hasi PUTMHYHOCTHh OblIa «pa3MazaHa» -OTMevascs
IUPOKUI MAaKCUMyM CIEKTPaJbHOM IIOTHOCTH,
KOTOPBIA HE YKJIaAbIBAICSA B I'PAHULIBI LIUPKAIAAH-
Horo nuanasoHa. CormacHo pes3yjibTaTaM HeJUHEH-
HOTO KOCHHOPA, BEPXHssSI TPaHULA JTOBEPUTEIHHOTO
uHTepBana gocturaina 36-37 4. CHeKTphl HampsixKe-
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HUS KHCIOpOJa M YTIIEKHCIIOTo ra3a, a Takke PH B
apTepuagbHOM U BEHO3HOU KPOBH, 3HAUUTEIBHO OT-
JIMYAINUCh OT TaKOBBIX B MarHUTOCIIOKOMHBIC CYTKH.
B HuX ObLTa MaKCUMAaJIbHO BBIPAXKEHA YJIbTPaIUaH-
Hasl COCTaBiAOLIas. YJIbTpaJuaHHas PUTMHKA Xa-
paKkTepHa Ul IOKa3aTeeld apTepHaibHOrO JlaBiie-
HHA.

VYBenn4eHne TeOMarHWTHOM aKTHBHOCTH IIpH-
BOJAUT K 3HAYMTEJILHBIM M3MEHEHUSIM YIbTPAaCTPYyK-
Typsl KapauomuonutoB. B mepuon ¢aszsr C1 ynpt-
pactpykrypa MX NpUHUHUNHUAIBHO HE OTJIMYANIACh OT
YIBTPACTPYKTYphl MX KapAHOMHOLMTOB, HCCIENO0-
BAaHHBIX TP HOPMAJIbHBIX TCOMArHUTHBLIX YCIIOBUAX.
Mx ObUTH pPaBHOMEPHO paclpelesieHbl MO KIETKE,
MHOI'Zla HAOJIOAAINCh UX CKOIUIEHHUS B OKOJIOSIED-
HOHM 30He. OTMEYanuch SBIEHUS MoNMUMopdu3ma,
HeOoNbIIOro HaOyXaHHWsS OpraHeil, 4eTKas JABYX-
KOHTYPHOCTh Hapy»XHOW OO0OJOYKH OOINBIIHHCTBA
Mx. Y gactm Mx OBUIO BBISBIEHO YTOIIICHHWE Ha-
PYKHBIX MeMOpaH ¢ ABIEHUsIMH pa3pyuienus. Kpu-
CTHI TJIOTHBIE, YacThiO (parMeHTHpOBaHHBIE. MaT-
puKc OoNpIIMHCTBA MX TJIOTHBINA, HO B HEKOTOPBIX
opraHesuiax HaOIlIOJanock ero mpocsetieHue. Kop-
PEISALUOHHBIA aHAIU3 MEXIY IOKa3aTeIsiMU COKpa-
tutenpHOM cuibl JOK u ITK cepaia n o0pemom Mx
MIOKa3bIBAECT, YTO MEXIY HHUMH CYIIECTBYET IOJIO-
JKUTENbHAS TOCTOBEPHAs CBs3b (KOXPPHIIMEHT KOp-
pemsiam (r) +0,76 u +0,81; p<0,05 coorBeTcTBEH-
HO), onuceiBaeMas (opmysoit; Y = b + X™, rme b =
218; m = 0,05 msa JDK u b = 24,6; m = 9,55 mua
XK.

B nauanbHO# ¢aze Oypu (A2) ObLIM OTMEYEHBI
3HAYNUTEJIbHBIE M3MEHEHMS YIbTPACTPYKTYphl MHO-
kapaa. Knerounast MemMOpaHa KapJMOMUOIIUTOR ObI-
Jla pas3phIxyieHa, UMEJIHCh SIBICHUS HapyIICHUs Lie-
JIOCTHOCTH €€ HapyxHoro Juctka. [losBuioce
OoJbIIOE KOJMYECTBO apKaj, 3amolIHeHHBIX MX.
BrIpaxkeHbl SBICHUS MEXKIETOYHOrO OTeKa. B nu-
Tomjia3Me HaOJIIOJaNiCh €IUHUYHbIE HCUEPUYECHHBIE
JIUITMAHBIC BKIIFOUCHU . MeM6paHa KIJIICTOYHBIX SAJCP
B IMOAABJIAIOIIEM 6OHI>IHI/IHCTBC HWHBarmHupoBaHa.
OTMevanuch sIBICHUS MapruHallMM XpOMAaTHHA, a B
HEKOTOPBIX sIpax o4ard ero BbIMbIBaHMs. Kamui-
JIApbl UMCJIM YTOJIICHHYIO CTCHKY, B HCKOTOPBLIX
ClIydasx OKPYXEHHYIO0 KoiulareHoBod mydtoi. Ko-
JIMYECTBO JIN30COM OBIJIO BBILIE, YEM B IIPEIBIAYILHUE
cytku. B Muodubpwiinax Habmogamich mMaccupo-
BaHHBIC OYaru roMorcHu3anuu. BcTraBounnie JUCKU
YTOJIIEHBI, TPAaHUIBI WX pacIuIbiBUaTH. Mwuohuo-
pUJUIBI OTCYHBI, BOJIOKHUCTHI. BoJBIIMHCTBO U3 HUX
HUMEJIN YYAaCTKH pa3pbIBOB U pACIUIABJICHHA, YTO SB-
JsieTcs, KaKk M MHBAarMHALMs sOepHOH MeMOpaHBl,
XapaKTepHOH dYepTOd WMEHHO s 3TOH (a3sbl.
bonpmmHCTBO MX HaXOAWIUCh B COCTOSIHUM 3HAYU-
TCJIBHOI'O Ha6yxaHI/IH C ABJICHUSAMU HApPYHICHUSA Ha-
pyxHoro nuctka mMemOpanel. B Mx HaOmronanwch
SIBIICHUS BaKyOJIM3alUu MaTpukca. MHorue Mx Ha-

XOJIMIIUCH B COCTOSIHUM JIECTPYKIUH W JeTrpaJaru.
KpucTsl cuinbHO parMeHTHpOBaHBI, MX KOJHYECTBO
B OJIHOM cpenHel MX MM uX CyMMAapHOE KOJIUYeCT-
BO B CpelHel 3JeKTpoHorpamMe ObUIo B 2 pasa
MeHbIlle, 4eM B (a3e BoccTaHoBieHHA. KODOMyx
canswics B 2 pasa (¢ 3,9+0,8 no 1,9+0,2). Habyxa-
HUe MX, QparmMeHTanus KpHUCT, YMCHBLICHHE HX
KOJINYECTBA, BAKyOJHM3alUs MaTPHKCA, JECTPYKIHSI
U gerpaganus MX - 3TO XapakTepHbIE YEepThl JUIs
HavanpHOW (Da3el Oypu. O6beM Mx cTaHOBHTCS Ha-
MHOTO OoJbiie, yeM B C1, u Mmexy oobemMoM Mx u
nokaszareneM cokparurenbHod cuiael JOK m IDK
cepla XapakTep KOPPEeIAIHOHHON CBS3U PE3KO H3-
MeHmics. CBS3b CTaja OTPUIATENBHOW, COXpaHss
cuny u gocroBepHocts (r -0,73 u -0,81 cootBercT-
BEHHO), YTO CBHJCTEIbCTBYET O AaJbHEHIIEM YBe-
JUYeHNH Oo0beMa OpraHeiul W MaJCHUM COKpaTu-
TEJIbHOW CUJIbl cepAua. B skcrepuMeHTe yCcTaHOB-
JICHO, YTO aMIUTUTYyJla CYTOYHBIX KOJIeOAHWH COKpa-
TUTEIBHON CHJIBI Cepilla 3HAYUTEIBbHO HIDKE B IIe-
pHOJl TEOMarHUTHBIX BO3MYyIIeHUH (Tabmuma 1). U3
TalJ1. BUIHO, YTO IUPKAAWAHHAS PUTMUKA y KPOJIH-
KOB BO BpeMs OypH MMeEeT ropa3fo MEHBIIYIO CTe-
neHb BbIpakeHHOCTH (PR), yeM B MarHMTOCIIOKOIi-
HBIE CyTKH. bonee neTanbHbIi aHaINM3 aMILTUTYIHBIX
W3MEHEHWH B 3aBUCHUMOCTH OT (ha3 TeOMarHUTHOU
Oypu mokasain cieayroniee. B mepuon mpeamrect-
BYIOIIUI OOJIBIION TUIAHETapHOW MarHUTHOU Oype
(21.09.84.) oTMeyanKch HAWBEHICIIHE 3HAYEHHS aM-
TUTITYIBl [UPKAJAMAHHOTO PHUTMa COKpPATHUTEIbHOU
cwisl cepana (2A+SE mns SBP-LV=45.6+10.4; ms
SRV-RV=15.4+4.0), koTtopas HpPOIPECCUBHO CHH-
’KaJach M0 Mepe HapacTaHWs BO3MYIIEHHOCTH Mar-
HuTHOTO mons 3emuu (2A+*SE nns SBP-
LV=7,4+13.7; nns SRV-RV=2.6+3.2) (puc.1,2)
3akiroueHue

Takum 00pa3oM, B MarHUTOCTIOKOWHBIE CYTKH B
CIEKTpax TeMOJMHAMHUYECKUX MEepPEeMEHHBIX, KaK H
cnektpax mokazateneii KOC, momuHHpOBamM Iup-
Ka/IMaHHBIC KOMITOHEHTHI, Hapsly C HUMH TaKkKe
BBISIBISUTMCH YIIBTPaJAHaHHbIE COCTAaBIISIONINE- OIU3-
KHE KO BTOPBIM TapMOHHKaM LHPKAJWAaHHOTO PHT-
Ma. YBeIH4eHNE T€OMATHUTHON aKTHBHOCTH IPUBO-
JIUT K 3HAYUTEIILHBIM H3MEHEHUSM XPOHOCTPYKTYPBI
putmoB KOC. BrisiBieHO, 4TO B epHOJ MarHUTHBIX
Oypb BO3HHUKAIOT SBJIEHUS JIeCHHXpOoHO3a. KocuHop-
aHaJIN3 BBISIBIJI 3HAYUTEIBHBIC PA3JINIUs CTPYKTYPHI
IUPKaJUaHHBIX PUTMOB HCCIEIOBAHHBIX (U3UOIIO-
THYECKUX TOKa3aTelied NMpH pa3IuyHOd MarHUTHOU
oOcrta”oBke. [Ipm MarHUTOCIIOKOWHOH OOCTaHOBKE
CYTOYHBIE PUTMBI XOpPOILIO BHIpaKEHBI, a MpPU Mar-
HUTHOW Oype OHM WM OTCYTCTBOBAJH, WIH OBLIH
«CTJaXXEHBI», Ha TIEPBbIH IUIaH BBICTYNAIH YIbTpa-
JMaHHBIE COCTABJISIONINE, CPEIH KOTOPBIX OCHOBHOE
MECTO 3aHUMAaJId PUTMBI ¢ Tiepuogamu 15-16 gyacos.
OcoOeHHO SPKO ATH Pa3IUUMUs MPOSBUIINCH y TTOKa-
3areneit A/l u PO, B BEHO3HO KpOBH.
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Taomuua 1. [{upkaguanHbie pUTMBI TOKA3aTeNs MUKOBOTO cucTomdeckoro aasienus (SVR) B nesom (LV)
u B mpaBoM (RV) xesymoukax cep/ia KpOJIUKOB BO BPEMsI CIIOKOWHBIX T€OMarHUTHBIX YCIIOBHI M BO BpeMsI
T€OMarHUTHBIX OYpb

MepeMenas ITokazaTenn KOCHHOp-aHAJIHM3a _
p PR | P | M£SE [ 2A£SE | phi(95%ClI)
MarHuToCHOKOMHBIE CYTKH
SBR-LV 26 0.002 167.6+3.0 31.9+8.4 -48 (-154; -79)
SBR-RV 39 <0.001 29.1+0.9 13.5+2.6 -78 (-57; -99)
MarHuToBO3MYILIEHHBIE CYTKH

SBR-LV 10 0.002 207.6+2.1 21.3+5.9 -212 (-179; -246)
SBR-RV 5 0.046 40.3+0.7 5.0+£2.0 -288 (-236; -340)

IMpumeuyanne: PR-poLieHT puTMa: MPOLIEHT MPUCYTCTBHS PUTMA, ONPEACICHHBI METOIOM T10100pa Mojie-
nu (24-tu yacoBas kocunycouna); P- BepositHocTh: A=0; M-MESOR (cpeanee 3HaueHue put™a); 2A- yaBo-
eHHast amrututyaa; phi- akpodasa, BeipakeHHas B rpajgycax, npudem 360 rpaaycoB cOOTBETCTByeT 24 ya-
cam-00:00; C1- noBepuTelbHBIN HHTEPBAL.

NMagnetic Storms and Circadian Aspects of Rabbits® Peak Systolic Blood
Pressame (SBP) of Left Ventricle (LV)

250 - magnetic storm
:

Tirne [clock hours )

Pucynok 3. [{upkaauaHHbie pUTMBI ITOKa3aTellsi TMKOBOTO cuctosmyeckoro nasienus (SVR) B nesom (LV)
KeJTyI04Ke Cep/ilia KPOJIMKOB BO BPEMsl CIIOKOWHBIX T€OMarHUTHBIX YCIIOBHIA M BO BPEMsI T€OMAarHUTHO# OypH.

Magnetic Strm s and Clreadian & spect of Rabblty' Peak Sy stolle Elocd Fre s surs 5 BF ot
Right ventricle (RY)

Reant SE

Mmagnetic sto rm

EF-Fwimm Hyg 3

Tim# iolook houre

Pucynok 4. [lupkaauaHHble pUTMBI [TOKa3aTellsl MMKOBOTO cUCTONMNYeckoro aasieHus (SVR) B mpaBom
(RV) xenymouke cepaiia KPOJIUKOB BO BPEeMsI CIIOKOWHBIX T€OMAarHUTHBIX yCIOBHIA
W BO BpeMsi T€OMarHuTHOH OypH.
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BoisiBeHO, 4YTO B IEpHoJ MarHUTHBIX Oypb
BO3HHUKAIOT SIBJIEHUS JECUHXPOHO3a CEp/IeYHO COCY-
JUCTON CHCTEMBI, OJHUM U3 MEPBbIX MPU3HAKOB KO-
TOPOTO SIBIISIFOTCSI U3MEHEHUST aMIUTUTYbl U TIEPUO-
na OMOJIOTMYECKHX PUTMOB COKPATHTEJILHOW CHIIBI
cepaua. Mimeer MecTo eHOMEH yracaHusi aMILTUTY-
Ibl pUTMa MpH BO3ACHCTBHE HH()OPMAIIMOHHOTO
cTpecc (hakTopa, KakMM M SIBISETCS CBEPXHH3KO
4acTOTHOE MarHUTHOE U3JIy4eHNE.

B 3aBepumienne paboTBl IMO3BOJIO BBICKAa3aTh
CJIEYIOIEe MHEHHE!

1. He BbI3bIBa€T COMHEHUSI 1yBCTBUTEIHLHOCTD
YKUBOTO OpraHU3Ma K BJIMSHUIO KOCMHUYECKUX H3ITy-
YEHWH, B YaCTHOCTH COJIHEYHOI'O BETpa, U WHULUH-
PYEMBIX UM MarHUTHBIX Oypb B AMAana3oHE CaMBIX
Pa3NUYHBIX YACTOT, OCOOCHHO CBEPXHHU3KHX.

2. CoBepllIeHHO HE OMpaBIaHbl MperypexkK/e-
Huss CMU o HeratuBHOM JeCTBHH TpeAroarae-
MOW MarHUTHOW Oypu. MarHuTHbIe OypH TaKXe WH-
JTUBUAYaJIbHBI B CBOEM JHalla3oHe, KaK W JIIOJU, UX
BCTPEYAIONINe, IJI OTHUX TO MPEIBECTHUK CMEPTH,
JUIS IpYTHX PsioBoi (aktop sBomonmu Bceenen-
HOM.

3. Haubonee mepcreKTHBHBIMU B Tmpoduiak-
TUKE HETraTUBHBIX IOCIEICTBUA MAarHWTHBIX Oypb
SIBJIAIOTCS MOHUTOPHUHIOBBIE HCCIIEIOBAaHUS TOKa3a-
TeJled MarHUTHOW AKTUBHOCTU U COCTOSIHUS KU3-
HEHHO BaXKHBIX CHUCTEM 4YEIIOBEKAa B YCIOBHSX CIIE-
LUATU3UPOBAHHOTO CTAllMOHApA
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COSMOSAND BIOSPHERE: THE INFLUENCE OF MAGNETIC STORMS
ON THE CHRONOSTRUCTURE OF BIOLOGICAL RHITMS
Chibisov S.M., Frolov V.A., Agadjanian* N.A., Strelkov* D.G.,
Skriliov D.S., Romanova* E.A., HarlickayaE.V., Haberg** F. (USA), Cornelissen **G. (USA)
Department of Pathofisiology RPFU, Moscow,
* Department of fisiology, RPFU,
**Halberg Chronobiology Center, University of Minnesota, Minneapolis,
*** Department of the general and clinical pharmacology, RPFU

In current moment there is a urgent necessity of detailed researches in area of chronostructure of
rhythms and morphology of cardiovascular system and their modifications under action of the external envi-
ronment factors. The effects of social phenomena or variations of natural external synchronizers, such as the
rhythms of solar radiation and geomagnetic field variations, lead to a sSimilar response in biological systems,
namely adaptive stress. The circadian acrophase differs with statistical significance, with a near-antiphase of
circadians in the profiles during a 3-day span with stormy geomagnetic activity on the one hand, as com-
pared to similar profiles during relatively quiet conditions on the other hand, in three other seasons as well as
in the same season 4 years earlier, when data collected over a single day also differ in terms of MESOR and
circadian amplitude. Differences in MESOR and circadian amplitude from season to season are part of an
about-yearly variation. Our results allow the underlying mechanisms of morphofunctional modifications of
heart activity, controlled by time factor, to be determined. Magnetic storm modulates morphological and
functional state of the heart and the related systems. Changes in cardiomyocyte ultrastructure induced by
changes in geomagnetic activity were studied in experiments on rabbits. We describe a possible mechanism
underlying changes in cardiac activity in intact animals induced by geomagnetic perturbations. The most
pronounced alterations of cardiomyocyte ultrastructure were observed during the major phase of magnetic
storm.
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