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Vccnegyemblt HAMU pervoH, rae NOCTOSIHHO MPOXMBAKOT Halln naumeHTbl — [pukacnuiickas
HM3MEHHOCTb 3aHMMaeT obLMPHOe NPOCTPaHCTBO. 10 MHOrOYMCNEHHBIM F€0NOrMYeCcKMM OaHHbIM,
30€eCb COUNEHSITCA KPYyMHeWwwme cknagyatble coopyxeHns Ypana, CpegHen Asun, MaHrbilwunaka,
Konepn-fara, MeHHO 3[4eCb HaxOAUTCA OAMH U3 BaXKHEWLUMX TEKTOHUYECKUX Y3MOB MUpa — oro-
BOCTOYHasA rpaHuua Pycckon nnatdopmbl, ee ro-BoCToyHoe obpamreHue, CBsisb U CoyeTaHue
KpyNHEenLwnx CTPYKTYpHbIX anemeHToB EBponbl n A3nn. Bece reonornyeckme obpasoBaHust pasouTsl
TEKTOHMYECKMMM TpeluMHamun (guaknasamu), KoTopble nepecekaroT Kak JOKeMOpuickue MopoAbl
KpUCTanmn4yeckoro OCHoBaHWs, Tak U nopogbl ocago4vHoro Yexna (H.C. WaTckuin). B TekToHnYeckom
OTHOLUEHMM OHa $BMsiETCA camon [Myboko MporHyTon cuHeknuaon BocTouyHo-EBponerickon
nnatdopMebl. B H0XXHBIX YacTax oHa onyLleHa Huke ypoBHA MupoBoro OkeaHa Ha 27 M. ['eocdepa
30ecb npenmyLlecTBeHHO GasanbToBasi, rae npesbilwaeT konnyectBo Fe,Oz n FeO. Mo gaHHbIM
OypOBbIX CKBa&)KMH MeCTaMM MHOrO T[MIMHUCTBIX, MecYaHblX Mopod C [OBOMBbHO  BbICOKUM
cogepxaHvem FeS,. Cpeanm ocago4qHbIX MOpPoA YacTo BCTpPeYarTCcd MNecyaHuky, oboralleHHble
MarHeTUToM. OTa 30Ha XapaKTepuayeTcs OOLLIMPHBLIMU MONAMU NOMOXUTENBHBLIX N OTpULATENBHbIX
3Ha4YEHWIN aHOManui CUIbl TSXKECTW.

Ha TeppuTopuio pervoHa B Te4eHne roga BO3L4EeNCTBYOT TPU OCHOBHBIX TUMA BO3AYLLUHbIX MacCC:
apKTu4eckue, nonsipHble M Tponudeckue. Ha knumart okasbiBaloT BNUsHWE ATNAHTUYECKUA U
CeBepHbii JleqoBUTBI OKeaHbl, OTCYTCTBME TOPHbLIX Mperpag LgaeT BO3MOXHOCTb BO3AYLUHbLIM
mMaccam cBODOAHO NMepeMeLlaTbCs Kak C CEBEpA Ha Hor, Tak MU C 3anaga Ha BOCTOK. BosgyliHble
MOTOKM MoOpen ATNaHTUYECKOro OKeaHa, MPOXOAs OrPOMHbIE PACCTOSHWS, TEPSAOT MHOrO Braru.
KOHTMHEHTanbHbIA apKTudeckun Bo3nyx, popmupytowminca Hag CeepHbimM Jle[oBUTBIM OKEaHOM,
yCTaHaBMMBAET aHTULMKIOHANBHYIO SICHYHO norogy.

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

Ona pernoHa TUNWYHbI pe3Kkne TOAOBbIE WM CYTOYHblE KonebaHnus Temnepartyp, Marnas
06r1a4HOCTb 1 BOMbLIOE KONMMYECTBO SACHBLIX AHEN. YMCO ACHBIX CONMHEYHbIX AHEN o 80%.

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

Hawwn HabntogeHus Begytca ¢ 1978 roga. Bo Bpemsi Hawen mHoronetHen paboTel noyTn y
95% MOCTOSAHHO NPOXMBAKLLUX B PEMMIOHE AETEN, a TaKKe Y B3POCHbIX, B OCHOBHOM >XEHLUUH, Obina
obHapyXeHa BdAnoTekylias xenesogeduuutHas aHeMusi, T.e. HU3KME MoKasaTenu remornobuHa
(Hb) kposn.

HanomHum, 4TO B OpraHuMame 4enoBeka YHKLMIO MepeHoca KUCNOpPO4a BbIMOMHAET
remorrnoduH — nnockas MoneKyna remMa C MOHOM >Xernesa B LieHTpe, BCTaBMEeHHas!, B CBOI ovepeab,
B rMoOynsipHbI 6enok «rmnobuH».

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

BrnepBble y HUX OTKMOHEHMS Mbl OOHapy>xuBanu B BO3pacTe Tpu Mecsaua Npyu UccregoBaHuu
KpoBwu nepef nepeon BakumHauun AKOC B Buae Huskoro cogepxanus Hb. 31o — dpmanonoruyeckoe
AIBNEHMEe, KOTOpoe NMPOMCXOaUT nocrne poxaeHust pebeHka npu cMeHe BHyTpuyTpobHoro HbF Ha
BHEYTPOOHbIN remornobuH A (HbA) n 3akaHumBaeTcs K TpeM MecsuaMm XusHu. A y Halmx geTen
ypoBeHb Hb ocTaBancsa HM3kuM 1 B nocnegyloLwmve nepmogbl.

Ham n3BecTHO, 4TO B yTpobe maTepu, Ha4unHasa c nepBoro TpumecTpa, B Hb nnoga nosiensetcs
M B JanbHenwemM ObICTPO HapacTaeT CUHTEe3 ramma-uenen rrnobuHa. Ha npoTspkeHum BCero
OCTanbHOrO Mepuofa BHYTPUYTPOOHOrO pasBUTUSA raMMa-ueny MMEKT pellarllee 3Ha4YeHve B
obecrneyeHnn nnoga kucriopogom. B HacTosiwiee Bpemsi gokasaHo OGonblioe cpoactBo HbF
(koTOpbI UMEET B OCHOBHOM ramma-Lienu) K KUCMOPOAY, YTO KpaHe BaXXHO B YCIOBUSAX FMMOKCUMN.
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Mnop nony4aeT Knucnopoa 13 KpoBuM MaTepu, HO caM He OMbIBAeTCs 9TOW KPOBbIO, a CBA3aH C Hel
Yepes NynoBuHY. ATOT MNOL MOXET MONyYnUTb KMCNOPOL TONMbKO B TOM crnydae, ecnu ero Hb Byget
XadHO COeAMHATBLCA C KUCMOPOAOM UM TeM caMbiM OTHMMasi ero oT Hb martepu. Ecnn Gbl Takoro
pasnuuMa B CNOCOOHOCTM CBA3bIBATb KUCIOPOA He CyLLEeCcTBOBasno, passutne pebeHka npu
CYLLLECTBYIOLLMX 3aMKHYTbIX CMCTEMax KpoBooOpalleHusi BooOwe He Obino G6bl BO3MOXHbLIM. [Mpu
poXaeHUn oTMevaeTcs 6onbLlion npoueHT HbF.

Y GonbLUMHCTBA HaLWKMX NaUMEHTOB HU3KMIA ypoBeHb Hb mbl oOHapyxwuBanu n Bo Bpemsi | 1
BaKkUMHauuni, n Bo Bpems peakumHaumi AKOC, n BO BpemMsi OCEHHee-BECEHHUX MEAMLIMHCKMX
OCMOTPOB [JeTen BCeX BO3pacToB. [eTu 4YacTo Haxogunucb Ha MedoTBoAe u3-3a Huskoro Hb,
COCTOSINMN Ha AUCMaHCEPHOM yyeTe, Hepedko NevYnnucb cTauMoHapHO. XapakTepHO To, UTo Aaxe
nocne CTauMOHAPHOTO feYeHus1 Yepe3 HeKoTopoe BpeMsi ypoBeHb Hb Bo3Bpawancsi cHoBa K
NpeXxHUM H13KkMM. Yacto nokasatenu Hb He npesbiwanu 60 e (no remomeTpy Canun). Hopma 6bina
B Npegenax 72-78 en. Hepeako y geten, ocobeHHO B Bo3pacTe [0 OAHOro roga, nokasatens Hb
paBHsanca 42-48 en.

YacTble crnyyam «cuMHOpOMa BHE3arnHOW CcMmepTu». OTO BCTpeYaeTcss Ccpean B3pOCrioro
HaceneHus n, K 60MNbLLIOMY COXaneHuto, cpeaun geTen.

Pabota 6bina npogomkeHa BO BPeMS Hay4YHOW 3KCMeauLMn B cocTaBe rpynnbl yYeHbix CaHKT-
MetepOypra (JITY, PeabunutaunoHHbii LeHTP «[1puMOpCKnin»).

O6cnepgoBanu getckoe HaceneHue. [1eTm — OCHOBHbIE MHOMKATOPLI MOKa3aTensi 340pOBbA, T.K.
He 3noynoTpebnsawT BpegHbIMU MPUBLIMKAMW — arnKoronbko, KypeHuem w gp.). Ho, ¢ uenbio
WCKIMIOYEHNsT HacneaCcTBEHHbIX (hakTopoB, npoBogunu obcrnegoBaHue Bcen ceMbn ¢ ydeTom l-ll1-
cTeneHenm popctea: pebeHoK — poauTenu — geaywku u 6abyLlukm co CTOPOHbI OTUa M matepu —
npagenyLwkm n npababyLuku.

B kpoBu y 62 un3 130 (47,7%)obcnenoBaHHbIXx Hamu OeTen cTaple natu net r.Atbipay
0OBHapyXeHbl MULLEHEBMOHbIE 3pUTpOLUTEl 40 8-14 B none 3peHus Ha 100 apuTpoumToB (B HOpMeE
He JOIMKHO ObITh Bbilwe 4%) Ha oHe reTeporeHHoro mukpoumTtosa (MCV<80), ¢ npeobnagaHuem
TMNOXPOMHBIX (TopouuTbl 70%), aHu3ouutTo3a (HEOOHOPOAHOCTb Mo BenuumMHe, RDW>15) wu
nonkunoumTosa (HeogHOpPoAHOCTL Mo dopme) ¢ npeobnagaHvem osanoumtoB Ao 45%. Yucno
ONCKOUUTOB (HOpMasibHbIX 3pUTPOLIMTOB) OKasanocb oT 3 Ao 7%! Takne naMeHeHus XxapaKTepHbl
ansa aHemun |l-lll-cteneHen. YyacTku paspbixrieHns MmemopaH obHapyxeHbl y 21% aputpounTtos. B
none 3peHusi Takke OOHapyXMBAETCS MHOXECTBO 3JpuTpouuTapHbix arperatoB. (CkaHupylowmn
3NEKTPOHHBIN MUKpockon). OBHapyXeHO yCkopeHHoe BpeMsi cBepTbiBaHuA kposu (BCK), ocobeHHO
Y B3pOCHbIX.

Kak Ham M3BECTHO, MONOXUTENbHO 3apsKEHHbIV WOH Xernesa yaepxwuaetcs B Hb 3a cuer
MarHMTHOIro B3aMMOLENCTBUSA C OBOoralleHHbIM OTpuLaTeNbHbIM 3NIEKTPUYECKMM a30TOM GOKOBOWN
YacT aMUHOKUCIIOTBI TMCTUAMHA 63Ta-uenu rmobuHa.

Fe++ B monekyne Hb cBsA3biBaeTCs ¢ kucnopogom, obpasys okcuHb. M3 nutepaTypbl M3BECTHO,
YTO yBENMMYEHME NOTPEONeHns Kucropoda Takke MPUBOOMT K YBENUYEHWO 3apsgoHocuTenen
(anekTpoHOB) B mnpoueccax OuMOXMMMYECKMX peakumn obmeHa BewecTB. Bcsakoe aBuxeHue
3apagoHocuTenen conpoBoXaaeTcsa NosiBNeHNeM MarHUTHOro nons.

B0O3MOXHO y HalWMX MAUWEHTOB KOMMEHCATOPHOE YacTUYHOE OTCYTCTBME B3Ta-uenu ans Toro,
YTOObI YyAEpPXKMBaTb TOMNBKO ONpeaerieHHOe KONMMYECTBO MOHOB Xenesa B Hb B xapaktepHow cpege
obutaHus.

Mpu HepocTtatke 63Ta-uenen B [MNOOMHE OHWM 3aMEHAOTCA raMMa-Lensmu, KoTopble
cogepxatcda B HbF, BMaMmMo, Kak ykasaHo Bbilwe, YTOObl KOMNEHCMPOBaTh HEAOCTATOK KMCINOPOAA.
Beicokoe cogepxaHne MULEHEBUOHbBIX 3pUTPOLIMTOB, B COCTaBE KOTOPbIX uMeeTcs HbF, BoamoxHO
KaK pa3 nokasaTtesfb KOMNeHCcaTOpHOM peakunmn opraHmama?

ViaMeHeHne MNpPOYHOCTU CBSA3N reM-MPOKCUMarbHbIA TMCTUANH U KOHopmauumn onwxanuiero
GEenKkoBOro OKpYXeHUs xernes3onopdupuHa oTpaxeTcss Ha (PU3UKO-XMMUYECKMX XapaKTepUCTUKaX
rembenkoB n nx Y®-4yBCTBUTENBLHOCTMU.

M3BecTHO, 4YTO MULUEHEBUAHbIE 3PUTPOLMTLI OTNMYAIOTCA MOBbLILEHHOW MPOHULAEMOCTbLIO
KNeTo4YHOMn MeMOpaHbl, YTO MPMBOAUT K WM3MEHEHMIO MOBEPXHOCTHOrO 3apsifa, yBenu4MBaeTcs
3NEeKTPONPOBOAHOCTL Ha HU3KMX YacToTax, YMeHbLUaeTcs anekTpodopeTudeckas MOOABUXKHCTL
(3®I) sputpounTtoB, ewe 6Oonblie yBENMYMBAETCH MNPOHULAEMOCTb AN MOHOB. [lpouncxoguT
MeieHHoe OTMUpPaHUe KIeTKu.

Takxke, Korga HegoctaTtodHo Fe n Fe-cogepxalunx pepMeHTOB, KOCTHbIN MO3r npoayuupyeT
HEenonHOUEHHbIE 3PUTPOLIUTLI C HApYLUEHHbIMU 3MNEKTPOKNHETUYECKMMI CBOMUCTBaMU, T.€. C HU3KOMN
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O0I1. Huskaa 3Pl — paHHUA nNpusHak aHeMUU. ITO YKa3biBAeT Ha U3MEHEHWE MOBEPXHOCTHOrO
3apsiia 3pUTPOLIMTOB U POCTY CBODOAHO LIMPKYIMPYIOLLMX SpUTPOLMTaPHBIX arperaTos.

Mpu HepocTaTke G6aTa-Uenewn B rmobuHe HabnogaeTca M3OLITOK Takke anbda-Lenen, KoTopble
Gnarogaps Hanuumio peakTmBHoM SH- (cynbdrngpunbHORN) rpynnbl ryTaTMOHA, KOTOpasa BXOAUT B
cocTaB rnobuHa, BCTynawT B HeoOpaTuMble COEOWHEHUSS C MeMOPaHOW, MEHss CTPYKTYpy
MemOpaHbl U TEM CaMbIM Aenast 3pUTPOLUT YyBCTBUTESbHLIM K BHELLUHUM BO3AENCTBUSM.

B Hopme apuTpouuTbl B pycrie KpOBU [OBWXKYTCS B ObICTPOM OCEBOM MOTOKE, WUMEOT
TypOyneHTHOoe TedeHue, a y OONbHbIX aHemuen euwe OonblMIN TMNEPKMHETUYECKUIA TUN
KpoBoOOpaLleHns. ITO BEPOSATHO afanTauMOHHBLIN MEXaHW3M, HarnpaBlieHHbIN Ha nogaepkaHue
YPOBHS TKAHEBOTO K1CNOpoAa.

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

C uupkynvpytoLLern TyCTOM KpPOBbHO B peXMMe Taxukapaum cepaue [OMmKHO pabotath C
KoroccanbHon Harpyskon. Cama ryctas KpoBb, CKIMOHHasi K Tpomb60oo0Opa3oBaHMio, MOXET cTaTb
MPVYMHON BHE3AMHOW CMepTn OT TpoMbBoambonuu.

Wccnegyemaa Hamm 30Ha He SABMASETCA 30HOM TPOMMYECKOM Manspun, Takke Yy Hawux
NaLMeHTOB NCKITIOYAETCSA CMELLEHNE KPOBU C HOCUTENSAMW reHOB aHOMarTbHbIX reMOornoOVHOB.

Yxe Bce Mbl 3Haem, 4To 3eMns, BCE XMBOE Ha HeW, MOCTOAHHO HaxXoZATCS MOA MOLLHBbIM
BnusHuem CornHua, JlyHbl M OpyrMx KOCMMWYECKMX Ten, rpaBuTauun, MarHUTHOro nons,
BCEBO3MOXHOTIO M3nyyeHus. U Hawa 3emns, Kak Bce KOCMUYecKue Tena, oTaAaeT B NPOCTPaHCTBO
3MNEKTPOMAarHUTHOE M3My4YeHune.

B pesynbTate cyuiectBoBaHMA B aTmocdepe, BO BCEX €€ CosiX, CyMMAapHOro eavHOro
MarHUTHOrO Mofd, BO3HMKIA >KW3Hb, a 3areM W 4enosek. MarHutHoe none 4BnseTcs
KaTanusatopoM MeTabonuyecknx npoueccos, 6e3 Hero He NponcxogAaT HeobxoauMbIE B OpraHM3me
Ouoxumudeckne peakumm. bes wmarHutHoro nonsa 3emnm ObICTpo paccTpounuce 6bl Bce
MEXMOIEKYNSIPHBIE CBA3M B KIETKaX XXUBOMO OpraHn3mMa, 1 Mbl, Kak U BCE€ CNOXHOOPraHN30BaHHbIE
MHOFOKMNETOYHbIE OpraHM3Mbl, B MEPBYD O4vYepedb — MrekonuTawwme, nepectann Obl
cyuwlectBoBaTtb kak 6wuonormdeckun Bug (J1.H.I'anne, H.P.lamne. VI International Crimean
Conference, 2009).

Ho pesko wu3aMmeHswWMecs BO BpeMs MarHWTHbIX Oypb MarHutHoe none 3emmu u
MeTeonapamMeTpbl NPUBOAAT K UBMEHEHMIO DMONOTMYECKMX NOTEHLUMANOB NO aMnnmMTyae, YacTtoTe u
dopme KpuBbiX. OTMEYaTCA YMEHbLUEHME KONMYeCcTBa HOPMAsbHbIX 3PUTPOLIMTOB, HU3KME
nokasatenu Hb, nuanc membpaHbl 3pUTPOLUTOB, HapacTaHue BA3KOCTU kpoBu (A3 nutepaTypHbIX
OaHHbIX).

[okasaHo, 4TO CTpoeHue NONUMNENTUAHbLIX Lenen rmobuHa 3anporpamMmMmupoBaHO B MOSEKyne
anep HopmobnactoB. HbA n HbF cuHTe3aunpyloTcs ogHMMM M TemMu Xe Hopmobrnactamu. 310
no3BonsieT caenatb BbIBO4 O TOM, YTO Mepexod OT cuHTe3da opgHoro Bupga Hb Ha pgpyron He
O3Ha4yaeT CMEHbl TUMOB 3PMTPOMNO33a, a, BEPOSiTHEE BCEro, 3aBWCUT OT aKTMBALMU OOHUX U
YaCTUYHOWN PENPECCUMUN OPYTUX FTEHHbBIX TOKYCOB.

B Hawem crnyvyae BO3MOXHO 3TO — KOMMEHCATOPHbIA MEXaHW3M Ha YPOBHE, KaK Cka3aHo Bbille,
FEeHHbIX JTOKYCOB, Ad TOro, YToObI CylLlecTBOBara Xu3Hb B J@aHHOW reo-rennoMarHMTHom cpege 6e3
OpyrMx ewe nobOoYHbIX HEraTMBHBIX SBIIEHUA B XMBbIX OpraHM3mMax, WMEKLMX HECKONbKO
MunnvapgoB monekyn Hb, cogepxawumx B CBOEM COCTaBe eneso, B OCOGEHHOCTU B OpraHuame
OeTen, rge oTMeYaeTcs MNepKMHETUYECKM TN OOMEHHbIX npoueccoB? lNpumeyaTenbHO TO, YTO
npyM CMeHe MecTa XUTenbCTBa HabnogaeTca HopManu3aums nokasatenen Hb wn  gpyrmx
napameTpoB nepndepmnyecKkor KpoBy 1 NOMHOE BbI3AOPOBEHNE NALNEHTOB.

CnoXHOCTb MCCMNEeLOBaHMSA BIIUAHUSA MarHUTHbIX Oypb Ha XXMBOW OPraHn3M COCTOUT B TOM, YTO
obrnactb M3MEepeHun MarnblX MarHWTHbIX BEMNWYUH SBMSETCA OOHOW U3 CaMblX CHOXHENLINX
obnacTen N3MepuUTeNIbHON TEXHUKMN.

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

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

Wccnegyembli HaMyn pervoH Takke OTNMYaeTcss MHOMMMM OCOBEHHOCTSIMU: OH MOCTOSIHHO
npesbiwan pecnybnMKaHCKMe M COK3Hble Mokasatenu no 3aboneBaemMocT U CMEPTHOCTM MO

IX MexpyHapoaHas KpbiMckas koHdepeHumsa “KOCMOC U BUOCDEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011



TyOepKynesy, aTO OCTaeTcs U MO Cenll OeHb, XapaKTepHbl BCMbILKN OCTPbIX KULLEYHbIX UHAEKLIMA,
OptoLwHoro TMda, perMoH Bcerga octaeTcsl SHAEMUYECKUMM O4aroM ocobo onacHbIX MHMEKUMI Kak
yyma n xonepa.

B xoge MHOroneTHux uccrnefoBaHUN, NpoBeAeHHbIX yveHbiMM Poccum n CLUA obHapykeHbl
BbICOKMI YPOBEHb MyTauun y MUKPOOPraHM3MoB, bnarogaps Ux reHeTU4ecKon HecTabunbHOCTY, B
YCMOBUAX U3MEHEHUSI HamnpaBfieHUs U Hanps>KeHHOCTU MarHUTHbIX NOSier, MUKporpasutTaumm u
BO3OENCTBUSA pasnuyHbix BuaoB wusnydeHun (T.A.Boenkosa, T.L.Goins u coaBTopbl. AHanus
noBefeHNs1 MUKPOOPraHNM3MOB B KpPaTKOCPOUYHbIX kocMmuyeckux nonetax. VI International Crimean
Conference, 2009).

Bo3aMOXHO B 3TOM reHEeTM4Yeckom HecTabuNbHOCTM MHOMMX MUKPOOPraHM3MOB B [JaHHOM
aHomarnbHoOW cpege obuTaHus, Kak Haw UccnegyemMblin permoH, B cuMbrnose ¢ YenoBeKOM, KOTOpPhIN
CcTOUT Ha Ooree BbICOKOM YPOBHE MEPAPXUYECKOW NECTHULbI U HE MMEET BO3MOXHOCTM Tak ObICTpO
afanTMpoBaTbCA Kak MUKPOOPraHu3Mbl K U3MEHEHWAM OKpyXxalollen cpefbl, W 3akmoyalTcs
MHOIMe NpUYMHbI aHOMarnbHO HU3KOro NoKasaTens 34ecb MHAEeKca 300pOBbA?

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

MonbiTKa HAWTU UCTUHHYHO MPUYMHY XapakKTepHbIX ANs AaHHOW MECTHOCTM 3aborneBaHun Gbina
rMaBHOM LIENbO Hallen paboThl.
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The region which we are scrutinizing and where our patients constantly live — Caspian Plain —
covers a vast territory. According to the numerous geological facts, the largest folded structures of
the Urals, Central Asia, Mangyshlak, Kopet Dag joint here; it is here where one of the most
important world tectonic junctions is situated — the south-eastern border of the East European
craton, its south-eastern margins, connection and combination of the largest structural elements of
Europe and Asia. All geological formations are split by tectonic fractures (diaclases), which cross
both pre-Cambrian rocks of the crystalline basement and rocks of the sedimentary mantle (Shatsky
N.S.). In tectonic relation it is the most deeply sagged syneclise of East European craton. In the
southern parts it is 27m below sea level. Geosphere here is chiefly basaltic with an exceeding
number of Fe203 and FeO. According to the mining holes data in some areas there are a lot of clay
and sandy rocks rather high in FeS2 content. One often comes across sandstones enriched by
magnetite among sedimentary rocks. This zone is characterized by vast fields of positive and
negative values of gravity anomaly.

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

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

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

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

During our long-term work it was found out that approximately 95% of children who live in the
region constantly and also grown-ups, mainly women, suffer from smoldering iron-deficiency
anemia.
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During the neonatal period, when HbF circulates in blood, these children had the same
erythrocytes rate as their healthy counterparts from other regions of Kazakhstan and Russia did.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The region we observe is also distinguished by many particularities: it was constantly
exceeding republican and union tuberculosis disease and death rates, the situation is the same
nowadays, outbreaks of acute enteric infections, typhoid fever are typical for the region, the region
stays the endemic locus of such extremely dangerous infections as the plague and cholera.
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In the run of long-term observations carried out by scientists from Russia and the USA the high
level of microorganisms mutation was found out, and this mutation was owing to their genetic
instability in the conditions of direction and intensity of magnetic fields changes, microgravitation
and influence of various typed of emissions (T.A. Voyejkova, T.L. Goins. AHanu3 nosegeHus
MWKPOOPraHM3MOB B KpaTKOCPOYHbIX KOCMUYECKMX nornetax. — Analyz povedeniya microorganizmov
v kratkosrochnych kosmicheskich poletach. VIII International Crimean Conference, 2009).

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

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

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