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JIMCBAJIAHC MUHEPAJIbHBIX BEILIECTB B OPTAHU3ME
P XPOHUUYECKOM PAJIMALIMOHHOM BO3JENCTBUU

DKCTpeManbHble TEXHOTEHHBIC U NPUPOJHEIE (DaKTOPHI Cpelbl OKA3hIBAIOT 3HAYMTENIbHBIE BO3JCHCTBUS Ha OGHOJIOrMYECKHE
peaxuuu opraHu3MoB. IIpu 5ToM opraHn3anus GHOIKOIOTHIECKOT0 MOHUTOPUHTA MTO3BOJIIET IIPOBEeHIE 0oiee TOYHBIX OLCHOK
BO3JICHCTBHS HA JKUBBIC OPTaHU3MEI B ONPEAEICHHBIX TEXHOTCHHBIX MPOBHHIUAX. Cpequ BellecTB aHTPOIOreHHOro Qakropa,
OTPHULATEIFHO BIHSIOMNX HA OPTaHU3MBI, Ha TEPPUTOPUSIX, MPUIETAIONINX K YKCIEPHMEHTAIBHBIM IUIomaakaM ObBirero Cemu-
HaJATHHCKOro ucmbiTatenbHoro nonurona (CUII) Bemymas posb NPHHAAICKHUT MPOAYKTaM siepHbIX B3pbiBoB (IISIB) — panmo-
HykmuaaMm. Panee ObUIM HpeNCTaBICHEI Pe3yIbTaThl UCCIEAOBAHMHA O PaIMOHYKINIHONH 3arps3HEHHOCTH ITOYBEHHO-PACTUTENb-
HOTO TIOKPOBA, OPTAHU3MAa JKHBOTHBIX TAKHMH OHOJIOTMYECKH TOKCHYHBIMU PaIMOaKTHBHBIME 3jieMeHTamu, kKak *°Sr,”¥’Cs [1-3].
V3BeCcTHO, YTO MHKOPHOPHPOBAHHEIE B OPTaHH3M JKUBOTHBIX PaIHOHYKIIUABI TaK)Ke OKa3bIBAIOT KOCBEHHOE BO3AEHCTBHE Ha
MHHEpaIbHbIH 0OMEH BEIECTB Ha yPOBHE TKAHEBOTO U KJIETOYHOro merabonmsma [4-7]. B aTHX HcclieoBaHUSAX OKa3aH 00-
muit MexaHu3M JucOaaHca B3aNMOJCHCTBHS XUMHYECKUX JIEMEHTOB B OpraHu3Me. B MoIeNbHBIX SKCIepHMeHTax B Jlabopa-
TOPHBIX YCIOBUSIX 3TU INPOLECCH] H3YUEHBI JOBOJIBHO MONHO.

KoHmeHTpanust Toro uiim MHOro XMMHUYECKOro  okpyra JloJIoHb, pacroioKeHHOT0 B BOCTOYHOM
3JIEMEHTAa B OIPEICIICHHON YacTH Tena, Kak MpaBu-  YacTH MonuroHa. [IpoOsr s aHanu3a oTOupanu B
JI0, OTpayKaeT ero 3HaYUMOCTh UL (DYHKITMOHHUPO-  TIEPBOH JeKaJe OKTAOPS B KOHIIE MAaCTOUIITHOTO Tie-
BaHHS OpPTaHa WIIM TKaHU. AKTyalbHOCTh AaHHOH  puoaa y 20 roioB NakTUPYIOMMX KUBOTHBIX. [lox-
PpaboTHI MPOAUKTOBAHA HEOOXOAMMOCTEIO H3YyUCHUsT  TOTOBKA ITPOOBI COCTOSIA B BRICYIIIMBAHUU 1 MIT KpO-
O0IINX 3aKOHOMEPHOCTEH U3MEHEHUSI MUHEPAIIbHO-  BU B CHENHMAJIBHBIX KIOBETaX IMPH TEeMIIepaType He
ro oOMeHa BEIeCTB B OpraHu3Me )XUBOTHBIX, moa-  Oonee 200 °C Bo nzbexxaHne BO3TOHKH 3JIEMEHTOB.
BEPTrHYTHIX JUTUTEIHHOMY OOJYYECHUIO B YCIOBUAX  AHAIM3BI MPOBOAMIN B JIBYX IOBTOPHOCTSX. Jlis
COBPEMEHHON PaMOdKOIOTHYECKON CUTYyal[ud Ha  TPOBEACHUS SJIEMEHTHOT'O aHalun3a HCIIONb30BaH
tepputopun CUIL Lenbio paboThl IBUJIACH OLIEHKa  peHTreHo-(iyopeciieHTHBIH (PDPA) Meron Ha aHa-
coJiep KaHus )KU3HEHHO HEOOXOJIMMBIX 3JIEMEHTOB B Jt3aTope Spectroscan.

OpraHnu3Me ’)KUBOTHBIX, TIOCTOAHHO BbIITACAIOIIUXCS Pe3y.m>TaT1>1 H X 06cy)lcne}me. U_II/IpOKOMaC-
Ha TCPPUTOPHUAX arpO3KOCUCTEM B PCTUOHC Cemu- mTaOHbIE HCCJIICAOBAHUS IPOLECCCOB Meradonu3Ma
IMaJIaTHHCKOT'O IIOJUroHa. B ocHOBHEIE 3aJa4m ucC- B OPTAaHU3MEC JKUBOTHBIX TP XPOHUYCCKOM BJIMAHUA

CJIEZIOBAaHUS BXOAMIIO ONPEAEIEHNE KOHIIEHTPallul  PaJAHOHYKIHJIOB pa3BEPHYJIHCH IIOCIE aBapuM Ha
TaKUX MaKpO3JEMEHTOB, Kak Kanplui, pochop, UYADC. YcTaHOBIEHO, YTO pAAUOHYKIUABI, SIBISSCH
LUHK M XKelne30. MaTepralioM HCCIEJOBAHMS CIy-  XMMHYECKHMH aHAJIOraMU HEKOTOPBIX MUHEPAJb-
JKWJIM IPOOBI KPOBHU KPYITHOT'O POraToro CKOTa, Ipr-  HBIX BELIECTB, H3MEHSIOT TOMEOCTa3 OPraHMu3MOB.
Hajauexamero epMepcKiM X03sHCTBaM CelnbcKoro B pesynbraTe Takoro nucbanaHca MUHEPalbHBIX
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BELIECTB JIIEMEHTHI MOT'YT B3aUMOJACHCTBOBATh KaK
MEXKAy co00i, TaKk U C APYTHUMHU JIEMEHTaMHU. DTO
B3aMMHOE BJIMSHUE TUIIA CHHEPTU3Ma WM aHTaro-
HU3Ma OCYILECTBIISIETCS B CAMOM MUILE, TUILEBApH -
TENTBHOM KaHaJjle, a TAaKXKe B MPOLeCcCe TKAHEBOTO U
KJIeTouHOro Mmerabonusma [8, 9]. B Hacrosimee Bpe-
Msl CYILECTBYET MHEHHE, YTO JKHUBBIE OPraHH3MBI
CyILECTBEHHO OoJjiee TONIEpaHTHBI K U3MEHEHUIO CO-
JepKaHHsl BO BHEIIHEH MM BHYTPEHHEH cpenmax
MHUKpPO- 1 0OCOOCHHO YIbTPaMUKPOIJIEMEHTOB U HC-
KIIIOUYUTENBHO YyBCTBUTEIBHBI K M3MEHEHHUIO MaK-
poanemenToB. [Ipuuem okaszanock, YTO TOJNEPAHT-
HOCTb YMEHBILIAETCS C YBEIUYCHUEM CTETICHH Opra-
HU30BaHHOCTHU JKUBBIX CUCTEM, T. €. MJICKOMUTAIO-
mye 6oJee 4yBCTBUTENBHBI K AXcOaIaHcaM dJIeMeH -
TOB, Y€M OCTaJbHbIE «HIDKECTOALINE» M0 YPOBHIO
OpraHu3aluy MPEACTaBUTENH KUBOIO MUPa U OCO-
O0eHHO HuU3MMeE opraHu3Mbel. OCOOEHHOCTH COBUTA
TaKUX KHU3HEHHO Ba)KHBIX 2JIEMEHTOB, KaK KaJlbIUH
u dochop mokazaHsl B Tadm. 1.

Tabmuna 1. Pe3yabTaThl aHATH30B
coaep:kaHus Kajabuus U pocopa B KPoBU
KPYIMHOr0 POraToro cKoTa

Onement | [IIK B xpoBu,| KommuectBo | Comepxanue| %
Mr/ UCCIENOBaHUM | B HOpME
Ca 90-100 469 180 38,9
P 112-130 281 56 20,0

PesynbTaThl aHAM30B, MPUBEACHHBIX B Ta0I. 1,
SAPKO JIEMOHCTPUPYIOT 3HAYMMBbIe OTKJIOHEHUsI 00-
MEHHBIX IPOLIECCOB B OPTaHU3ME HCCIETYyEMbIX
*KUBOTHBIX. HopmanbsHoe conep:xanue Ca 3aperuc-
TpUpOBaHO TONBKO Y 38,9 % xuBOTHBIX, a pochopa
B HOpMeE — TONBKO Y 20 % KMBOTHBIX.

Kanpuuii aBisercd BaKHOW COCTaBIISIONIEH Ya-
CTBIO OpraHM3Ma, ero oduiee colep)KaHue COCTaB-
nsietr 1,4 %. B opranusme oH pacnpenensiercst He-
paBHOMepHO: okoso 99 % ero komuyecTBa MPUXO-
JTUTCSl HA KOCTHYIO TKaHb U 1% comepKuTcs B 1mias-
M€ KPOBH M MSTKHX TKaHSX. [ TaBHAs QyHKIUS KaTb-
WS B OPTaHU3Me — OpPTraHU3aIus KECTKUX KOHCT-
pyKuUui, oOecriedeHre MPOYHOCTH CKENeTa, HOI'TeH,
3y6oB. Katronsr Ca?*, BXOSIIIME B COCTAB ILJIa3Mbl
KPOBH W TKaHEBBIX XKUIAKOCTEH, yJaCTBYIOT B IOJ-
JepKaHUM MOHHOTO PAaBHOBECHsI, OCMOTHYECKOTO
TTABJICHUS B XHUIKOCTSIX OPraHN3Ma, a TAKKe B pery-
JISIIIUY CePJICYHBIX COKPAIIEHUI U CBEPTHIBAEMOCTH
KpOBH. SIBISSICH XUMHUYECKUM aHAJIOTOM KaJbITus,
PaAMOaKTUBHBIN CTPOHIIMI KOHKYPUPYET C HUM Ha
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BCex 3Tamax Merabonusma. Panee Hamu npoBeneHa
OLICHKA cojiepkaHus °Sr B OpraHu3Me y 3THX JKH-
BOTHBIX U YCTaHOBIJICHO, 4TO *°Sr JI0KaINU30BaH BO
BCEX )KU3HEHHO BYKHBIX OPTaHax, a OCHOBHBIM JIETIO
SBISIIOTCSL KOCTH [3]. DTO CBHIETENBCTBYET O 3HA-
YuTeNbHOM HefocTaTke Ca KaK B OpraHu3Me JKUBOT-
HBIX, TaK U B KOPMOBOH PaCTUTENBHOCTH, CIEI0Ba-
TENBHO, U B IOYBAX.

®dochop HaxoauTcs B OMocpenax B Buue ¢oc-
(aT-noHa, KOTOPHIN BXOJUT B COCTaB HEOPTaHHUYeC-
KHX KOMIIOHEHTOB M OPTaHMYECKHX OHMOMOJIEKYI.
®Docdop mpUcyTCTBYET BO BCEX TKAHAX, BXOIHUT B
cocTaB OeNKOB, HYKJIEMHOBBIX KHCJIOT, HyKJICOTHAOB,
¢docponununos. Coenunenus: pochopa ALD u
AT® aBnsAOTCS YHUBEPCATBbHBIM HCTOUHUKOM SHEP-
THH JUIS BCEX XKHUBBIX KJIETOK. 3HAUUTENIbHAS YaCTh
9HEPruu, 00pa3yrolasics Npu pacraje yriaeBo1oB 1
JPYTUX COCAMHEHHH, aKKyMyJIUpyeTcsl B OOraThix
9HEPruei OpraHuvecKuX CoeqUHEHUSIX HochOpPHOM
kuciotel. PacrBopumsie conu dochopHoii kucio-
ThI popmupyIoT hochaTHyo OydepHyto crucremy,
OTBETCTBEHHYIO 32 [TOCTOSHCTBO KHCJIOTHO-ILENI0Y-
HOTO PaBHOBECUS BHYTPHUKJIETOYHOU KHAKOCTH.
TpyanopactBopumsie coau (pocdopHOil KucIoTh
COCTAaBJISIIOT MUHEPAIbHYIO OCHOBY KOCTHOM U 3y0-
Holl TkaHU. Dochop urpaer BaxHyIO poiib B Jes-
TEBHOCTH TOJIOBHOTO MO3Ta, CEeplla, MBILIIEIHON
TkaHu. HecomHenHo, Hamu4aue *°Sr B 3TUX opranax
BHOCHUT ONpEAEIECHHBIE U3MEHEHHS B (PU3HOIIOrO-
OMOXMMHUYECKHE IPOLIECCHl OPraHN3Ma )KUBOTHBIX.

uHk TpeOyeTcs sl CHHTe3a OEITKOB, MPUHU-
MaeT ydJacTue B mpolieccax neneHus u muddepen-
LUPOBKHU KJIETOK, POpMHUPOBAHUS T-KI€TOUHOTO UM-
MyHUTeTa, (YHKIMOHUPOBAHUH JECSITKOB (hepMeH-
TOB, I10JIOBBIX TOPMOHOB, BCAChIBaHWHY BUTaMuHa E.

JKene3o BXoouT B coctaB reMorioOMHa, MUOT-
nobruHa, MUTOXPOMOB. Kak M3BECTHO, OCHOBHOMU
¢byHKLMeH jKene3a SBISETCs IEePEeHoC KUCIopoaa 1
ydacTHe B OKUCIIMTENBHBIX Iporeccax. bonmpmas
YacTb JKeJe3a HaXOAUTCS B 9PUTPOLNUTAX U KIETKaX
Mmosra. JKenes3o urpaer BaxxHyIo pojb B IpoLeccax
BBIJICJICHNS SHEPIuH, B ()ePMEHTATUBHBIX PEaKL-
X, B 00eCTIeYeHn IMMYHHBIX (DYHKITHI, B MeTa00-
JIM3ME XOJIECTEepUHA.

OTH 371EMEHTHl HAMU ONPENEISUINCh PEHTI€HO-
(iryopecLieHTHBIM METOZIOM. Pe3ysbTaThl peHTreHo-
(1yopecueHTHOH CIIEKTPOCKOIMHU MIPEACTaBICHBI B
Talm. 2.

Pe3ynbTaTel HCCIIENOBaHUI TOKA3BIBAIOT, YTO B
OpTaHu3Me HCCIEAYEMBIX KUBOTHBIX HAa0MIOAaETCS
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Tabmuua 2. Konnentpanuu Zn u Fe
B OPraHU3Me KPYIMHOr0 pOoraToro cKoTa, Mr/Kr

Ne | DnemeHTt K ®daxruueckoe | [IpeBbimieHne
coziepxKaHue

1 | Husk 17-20 35-37 2 paza

2 | XKeneso 180 447-490 2,5-3 paza

MpeBbIIIeHUE 37IeMeHTOB ZN u Fe B cpeanem B 2-3
pa3a. MOXHO MPEanoIOKUTh, YTO 3TH 3JIEMEHTHI
HaXoAATCS B APYroil ¢opMe U He MOTYT OBITH TOJI-
HOCTBIO YCBOEHBI B Opranu3Me. [ monHouneHHoro
BBITMIOJIHEHUSI CBOEH (PYHKLMU B METaOOIMYECKUX
nporeccax Fe TomKHO HaXOAUTHCS B OpraHU3MeE B
(hopMe HOHOB TPEXBAJICHTHOTO XKEJIe3a.

Takum oOpa3oM, HAMU TPENCTaBIICHBI PE3YIib-
TaTBl 9KOJIOTMYECKOT0 MOHUTOPUHTAa OMOTIOTHIECKH
Ba)KHBIX, )KU3HEHHO HEOOXOIUMBIX 3JIEMEHTOB B
OpTaHu3Me KPYIHOrO POraTtoro CKoTa, IOABEprao-
LIMXCS JUTUTEIEHOMY XPOHUYECKOMY BO3ACHCTBHIO
paguanuu B peruoHe MPOBEACHUS MHOIOJIETHHUX
SAJIEPHBIX UCTIBITAaHUH. OLeHKa 3JIEMEHTHOT' 0 COCTa-
Ba B OpTaHU3Me KMBOTHBIX [TOKa3aia, 4YTo B COBpeE-
MEHHBIX 3KOJIOTMYECKUX YCIOBUSX >KUBOTHBIE HE
MOJYYal0T JOCTATOUYHOE KOJTMYECTBO MUHEPATIbHBIX
BEILIECTB U3 Pa3INYHBIX BUIOB KOPMOB, & TIOCTYITUB-
LIMEe DJIEMEHTHl HE MOTYT YCBOUTBCS B OpraHU3Me
MOJHOLIEHHO B BU/1y HAapyILEeHUs1 OOMEHHBIX IpoLec-
COB U, BO3MOXXHO, B BUIY XPOHHYECKOTO OOITYUEHHSI
OpraHoB u Aectabunuzaunu ux QyHKuuid. Pesyinb-
TaThl IPEICTABICHHBIX Ja0OPATOPHBIX aHAIH30B
MOT'YT OBITH MOJIOKEHBI B OCHOBY peaOMIINTaIlOH -
HBIX MEPOIPUATHH J151 03/I0POBIICHHSI HCCIIEAYEMO-
r'O MOroJIOBbs )KUBOTHBIX. Omnpenenenue OHOIOru-
4ecKuX 3P (EeKTOB KOMIUIEKCHOT'O BO3ACHCTBHSI MU-
HEpaJIbHBIX BELIECTB M PAJUOHYKIHAOB Tpedyer
JAJbHEHUINX UCCIECIOBaHIH.
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Summury

The aim of the present work was to study the biology
important mineral elements as Ca, P, Zn, Fe in animal organisms
at the territory of Semipalatinsk poligon.
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