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3K0JIOr0-6MONOrMYECKMIN MOHUTOPUHT MUHEPANILHOTO CTATYCA
OPFTAHW30BAHHbBIX YYALLUXCA TOPOJA KPACHOAPCKA*

I'V Kpacnosipckast rocyiapcTBeHHas MeAUIIMHCKAs akajgemus M3 PO

®I'Y HI'COH B KpacHosipckoMm kpae

I'OY KpacHosipckuii rocy1apCTBEeHHbBIN MTeAArOrM4eCKUil YHUBEPCUTET
CexTop ummyHnosoruu npu IIpesununyme KHL[ CO PAH, Kpacnospck

B pabote c¢ nmomomipo MeTo10B OMOMOHUTOPHUHTA TOJIyYEHBI U OLICHEHBI JAHHBIC 110 COJEPKAHUIO
MaKpO- U MUKPO3JIEMEHTOB B BOJIOCAX YYAIIMXCS B CBA3H C OCOOCHHOCTSIMU 9KOJIOTMYECKUX YCITOBHIH
UX IPOKUBAHMS. YCTaHOBIIEH AeUINT KaybLius, pocdopa, Kaus, HaTpus, XKene3a, ceJeHa 1 U30bl-
TOK LIMHKA, TUTAHA U JIIOMUHHS B OpraHn3Me o0cieIoBaHHbIX JieTell. BoisiBiieHa cBs3b aucOanaHca
MHUHEPAJIOB € 3KOJIOTHUECKON 00cTaHOBKOI KpacHosipcKa, TMTaHUEM M COCTOSIHUEM 310POBbsI  Jie-
Teit (OL[EHKA PHCKa OCHOBHBIX MTATOJIOTHYECKHX CHHAPOMOB U COCTOSIHUIL, aHTPOIIOMETPUYECKHE T10-
Ka3aTen, ONOXUMIUECKHE ITapaMeTphl, 32a001eBAeMOCTh).

KiroueBble ¢/10Ba: 9KOJTOTUIECKHI 11 OMOTOTMUYECKUIT MOHUTOPHHT, MUHEPAJIbHBI OOMEH, MUKPOJJIe-

MCHTO3bI

HetepmunHupytommm (akTopoM B GpopMupoBa-
HUU 370pOBbsl WJIM MATOJOIMH 4YeJIOBEKa SBIISIETCA
OKpy’Karomiasi ero cpeaga oburanusi. B mociemnee
BpEMsI TTOBCEMECTHO OTMEUAETCsI POCT IKOJIOTHIECKH
00YCIIOBIIEHHO ITATOJIOTMH OCHOBHBIX OPraHOB U CH-
creM [2]. I[Tpu 3TOM cuuTaeTcsi, UTO OPraHU3M JeTei
Ooylee UYYBCTBUTEIBHBIH K BIMSHHUIO 3arps3HEHUN
oKpyxarorien cpeabl. OTHUM U3 BaXKHBIX TTOJIXOJIOB K
OIIEHKEe HeOIAronpUsATHBIX BO3ACHCTBHIA 3arPSI3HEHU S
OKpY’KaromIel cpeabl Ha OPTaHM3M, IO MHEHHIO JKC-
rieproB BO3, siBisieTcss KOHIIETINS U METOJIBI KOMII-
JIEKCHOT'O ITPOBE/IEHUS 3KOJIOT 0-0MOJIOIMUECKOTro MO-
HUTOpUHTA [4].

OnHolf n3 HanboJlee aKTyaJbHBIX MPOOJIEM IPOo-
(pMIAKTUYECKOW MEIMIIMHBI SIBJISIOTCS COXPAHEHUE U
YKpETUIEHUE 3J0POBBS JIETEN U MMOJIPOCTKOB, 03/10POB-
neHue cpeasl ux oonranus. B.A. Tyrenssn [14] moka-
3BIBAET, UTO JICHUIUT MHUIIEBBIX BEIIECTB PE3KO YBe-
JIMYMBAET PUCK BO3HUKHOBEHHUS KOJIOTUYECKU OO0y-
CIIOBIJIEHHBIX 3a0051eBanmil. B 9T0i1 cBsI3M B 1uTepaty-
pe MoA4YepKUBAETCSI HEOOXOIMMOCTD PACIINPEHUS HC-
CJIeTOBAHUI IO ONTHUMU3AIUU TUATHOCTUKHU U IPO-
(GWIAKTUKY HAPYIIEHUH MUHEPAbHOTO CTATYCa, WK
Mukpoanemento3oB [10, 12]. Kpome Toro, 3naum-
MOCTb MpOoUIaKTUKH 3a00IEBAHUI, CBSI3AHHBIX C JIe-
(GUIMTOM MUKPOHYTPHUEHTOB, oTpaxeHa B I[locra-
nosnennu [IpasutenscrBa PO Nel119 ot 1999 rona.

Llens paboTel: McCiIeqOBATh MUKPOIJIEMEHTHBIN
CTaTyC OpraHU30BaHHBIX JIeTell U nmoapoctkoB Kpac-
HOSIPCKA B CBSI3U C 9KOJIOTMUECKUMHU OCOOEHHOCTSIMHU
WX OOUTAHUS 1 OCOOEHHOCTSIMH IMUTAHUSI.

Metoauka. VccneqoBanust TpoOBOAMINCEH B TIEPH-
071 1999-2002 rr. OOBEKTOM HACTOSIIETO UCCIIE10BA-
HUS CIYXWI KOJUIEKTHB ydaruxcsi KpacHosipckoro
KajaeTrckoro kopiryca — 500 MaabUMKOB-IIOJIPOCTKOB B
Bo3pacte 10—16 sieT, HaXOISIIKUXCS B OJTHUX YCIIOBUSAX
Ka3apMEHHOT'O MPOKUBAHMS, CTAHJAPTHOT'O U OJIHO-
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TUITHOTO MUTAHUS U OOYYEHUs BOCHHO-CIIOPTHUBHOM
HAIpPaBJICHHOCTH, CBS3aHHOTO C (PM3MYECKMMH Ha-
rpy3kamu. B xoie paboThI ¢ MOMOIIBIO METOI0TIOTUU
9KO- 1 OMOMOHUTOPHHIA MPOBOIMIHMCH: KOMIUIEKC-
Hasl OLICHKA 3KOJIOTMYECKUX YCIIOBUH MTPOKUBAHUS HA
OCHOBE aHaJIn3a JI0KJ1aoB Komurera mpupoIHbIX pe-
cypcoB o Kpacnosipckomy kpato (1999-2001); otien-
Ka panuoHoB nuTaHus no merogam .M. Ckypuxu-
Ha, M.H. Boarapesa [13]; aHTpommoMeTpHUUIeCKHE HC-
cnenoBanust mo B.P. Kyuma [8]; xonudecTBeHHas
OIICHKA PUCKAa OCHOBHBIX NMATOJIOTMUYECKHX CHHJIPO-
MOB U COCTOSIHMI C TIOMOIIIbIO aBTOMaTH3NPOBAHHON
CHUCTEMBI KOJIMYECTBEHHON OIIEHKU PUCKA OCHOBHBIX
MATOJIOTHYECKUX  CHHAPOMOB M COCTOSHHIA
(ACKOPC), ytBepxknenHoit MunzapaBom CCCP
Nel0-11/33 ot 24 deBpans 1989 r.; KOIUUECTBEHHOE
OTIpe/ielIeHue OCHOBHBIX MaKPO- U MUKPOJJIEMEHTOB B
O6uocybcTpaTte (BOJIOCHI) aTOMHO-a0COPOIIMOHHBIM
METOZIOM ¥ METOZOM aTOMHO-3MHUCCHOHHOH CIIEKTPO-
METPUU C UHAYKTHBHO CBSI3AHHOM TUTa3MOW B JIMIIE-
H3UPOBAHHOHN IIEHTPAJIBHON Jab0paTOpuu aHAJIUTHU-
yecKkoi reoxuMuu OOBETMHEHHOTO HHCTHTYTA T'€0JI0-
ruu, reopusuku u munepasiorun CO PAH um. A A.
Tpodumyka. CraTucTuueckyto 06paboTKy MOTy4YeH-
HBIX Pe3yJIbTATOB MPOBOJIMIH C TTIOMOIIBIO BHIYHCIIC-
HUS cpemHer apudmernueckot (M) m craHgapTHOM
ommOKu cpenHell apudmerndeckoit (m). Jocrosep-
HOCTb Pa3IMYUI CPaBHUBAEMBIX [TAPAMETPOB PACCUHU-
TBIBAJIM C UCIOJIb30BaHUeM t-kputepuss CThIOJCHTA
[3]. Pazmuumst cumranuchk 3HaunMbiMu nipu p<0,05.
MareMaTH4eCKUi pacyeT BBINOJHSIICA C ITOMOILBIO
CTaTUCTUYECKOH mporpammsbl “Microsoft Excel”.
Pesynbratel. Oyenka cocmosimus 300pogvs yua-
wuxcs. BuenoMm, pusndeckoe pa3BuTHE yuaIuxcs He
COOTBETCTBYET CPEJIHEBO3PACTHBIM HOpPMAaM: JUIMHA
Tejla CHIDKEHa y 5,6% meTel, oOrmast Macca Teira CHU-
xena y 20,0%, nepunut maccet Tena I u 11 cr. onpene-



TeH y 6,4% ydammxcs. AKTUBHAS Macca Tella CHUKEHa
y 20,4% MOIPOCTKOB; HAUOOJIbIIIEE YUCIIO ACTEH C I10-
HIDKEHHOW aKTUBHOM Maccoif tena — B 11-14-netHem
Bo3pacrte (25,0-28,8%), B Bo3pacte 15-16 et —10,7%.
CojieprkaHue )upa B Telle HUXKe ONTUMAJIbHBIX BEJTH-
YUH onpeseieHo B cpeaneM y 20,7% yuaiuxcs, npu
aToM 75,5% MOAPOCTKOB UMEIOT HOPMAJIBHYIO U TOJb-
ko 24,5% MOHIKEHHYIO Maccy Tena. MplieyHast
CUJIa YMEHbIIIEHA OTHOCUTEIBHO CPEIHEBO3PACTHBIX
HOpM y 22,6% yuammxcsl.

[Tpu ananm3ze OMOXMMHUYECKUX TTOKa3aTeseil oOHa-
PY)KEH CHUKEHHBIN ypoBeHb KpeaTuHuHa (3066,312.4
MKMOJIB/JT) 1 MOUeBUHBI (126,6%1,4 MMOJIB/T) B MOUE,
YTO MOJKET OBITh Pe3yJIbTATOM ITOBBIIIIEHHOTO HCIIO-
JI30BAHUSI TIOCTYNAIONIUX C THUIIEH OelTKOoB Ha Iuiac-
TUYECKHe HYXXIbI B IEPHOJ OYPHOrO pOCTa MOIPOCT-
KOB, IIPY HHTCHCUBHBIX (PM3MUECKUX HATPY3KaX U pas-
BUTHH MBIIIIEYHON TKAHU M KOCBEHHO CBU/IETEIIHLCTBO-
BaTh O HEJOCTATOYHOU OOECIIEYEHHOCTH Y4alllUXCs
6enkom. IIpu 3TOM OTMeEUaeTCsl MOBBIIIEHHBINH YpO-
BeHb B-munonpotenioB (B 1,2 pasza 1o CpaBHEHHUIO C
HOPMOH), YTO TPAJMIIMOHHO PACCMATPUBAETCS KaK
oauH U3 (pakTOpOB pucKa aTepockiieposa. Mccnemno-
BaHUE TeMATOJIOTUYECKOTO CTaTyca I0Ka3aylo, YTO
coaeprkanue remMoriaoouna (126,1+2,8 Mr/i), cerBOpo-
TouHoro xejesa (11,51%0,35 MKMOIIB/1T) U 3pUTPOLIU-
TOB (4,00£0,01%10%/11) HAXOAUTCS HA HYDKHEH IpaHuLe
HOPMBI.
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BeposiTHOCTB pricka pa3BUTHSI OCHOBHBIX ITIATOJIO-
TUYECKUX CUHJIPOMOB U COCTOSTHUI: 0Ka3aJ10Ch, PUCK
HEBPOJIOTUYECKOTO0 CHHIPOMA U YI'PO3bI MOrpaHUY-
HBIX TICUXMUYECKHUX PACCTPOHCTB MaKCHUMAalleH Y
47,3-68,5% 1 46,2-60,3% moapOoCTKOB COOTBETCTBEH-
HO. BasxeH TOT paxT, 4TO BBICOKHIT PUCK IHAOKPHHO-
JIOTUYECKONW HACTOPOXXEHHOCTH BbIsABIEH y 43,7-
59,6% yuammxcsi, mpudeM Ha (DOHE IpueMa aHTH-
CTPYMUHA. DTO MOXET FOBOPHUTH O JIOTIOJTHUTEIBHOM
BO3JIEHCTBUM  HEOJIATONPHUSATHBIX  3KOJIOTUYECKUX
(haKTOPOB OKPYKAIOIIEH Cpebl, MHOTHE U3 KOTOPBIX,
COTJIACHO TOCJIEAHUM MEXK/IyHaPOJIHBIM HCCIIE0Ba-
HUSIM, MPOSIBIISIFOT CBOMCTBA SHIOKPUHHBIX AECTPYK-
TOpPOB, OCOOCHHO BBIPAKEHHBIX B JIETCKOM BO3pac-
Te [2].

Ouenka Hecrienn(UIecKOi IMMYHOPEaAKTUBHOCTH
(haroMTOB MPOBOIMIIACH 11O PE3yIbTATAM XEMHIITIO-
MUHECIICHTHOTO aHalln3a, SBJISIONETrocsl yI0OHBIM
JUISE MacCOBOTO M JMHAMHUYECKOTO HCCIIEIOBAHUS B
paMmkax MoHUTOpHHra. OOHapy)eHO MpeobdiianaHue
TUTIEPPEAKTUBHOTO OTBETa MMMYHOIHUTOB (y 76 %
yUaIlnxcsi), OTPaXaIolEro OTHOCUTENbHYIO JH0O0
CKPBITYIO aHTHOKCUAAHTHYIO HEIOCTATOUYHOCTb.

Pe3ysibTaThl BBIKOITUPOBKH JTAHHBIX MEIMIIMHCKUX
OCMOTPOB 1 00CIIe/TOBAHMIT TO3BOJIUIIN BBISIBUTD, UTO
00111as1 3a00JIeBAaEMOCTb ICTEH B OCHOBHOM OIPE/IEIIs-
eTcst 3a00JIeBaHUSIMU HEPBHOM CHCTEMBI, KOTOPBIE 3a-
HUMAIOT MIEPBOE MECTO B CTPYKTYpeE 3a001eBaeMOCTH
MOJPOCTKOB, SHAOKPUHHOM CHUCTEMBI (BTOPOE MECTO);

Tabmuua 1
Conep:kaHue MaKPO3JIEMEHTOB B BoJiocax ydaumxcs, MKr/r (M+m)

Ce3oH / rox 0OyueHus Ca Mg P K Na Si
OceHp — I (n=20) 350,0£12,8 39,2+0,9 - 71,214,1 211,3x14,1 -
3uMa

IT (n=30) 231,5%11,5 47,1+1,1 - 104,3%6,1 311,5%15,1 -
IIT (n=25) 264,0+£10,2 41,6+1,8 - 109,1£5,2 345,3£10,2 -
Cpennsist 296,5+12.,4 42,6%3.5 - 93,154 289,5£12,0 -
P <0,001 <0,001 - <0,001 <0,001 -
P 1 <0,05 <0,05 - >0,05 >0,05 -
Prm <0,01 >0,05 - <0,001 <0,001 -
Becna —nero | I (n=20) 340,1£17,8 30,5+£0,9 148,2£8,1 69,1£3,2 231,4%7,3 27,2143
11 (n=30) 298,6+12,7 53,6+1,8 131,8%6,3 98,1£4.9 255,4+14,3 37,1+1,1
IIT (n=25) 282,2+10,1 49,5+4.4 125,1£5,9 123,1£7,5 272,1%£9,4 33,2+1,9
Cpennss 303,6%15,3 44,539 135,1£10,4 97,9t4.4 253,1£5,9 32,5124
PedepeHTHBIE BETMIHHBL 447,9* 27,72% 198,1* 70-1000%* 12,0%¥*60-1000*** 30***
Pru >0,05 <0,001 >0,05 <0,001 <0,001 >0,05
P >0,05 >0,05 >0,05 <0,05 >0,05 >0,05
P rm <0,01 <0,001 <0,05 <0,001 <0,001 >0,05
P cpemux sran 1-2 >0,05 >0,05 - >0,05 <0,05 >0,05

IMpumeuanue. * —S. Carolietal., 1992[15]; **—F0.®. babukosa u ap., 1990 [1]; *** — A 5. TTonsikos u ap., 2002 [10].
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3aboeBanusiMu JIOP-opraHoB 1 Xupypruueckou na-
TOJIOTHEH (TpeThe MeCTO). XapaKTEepHO, YTO 3TH JaH-
HBIE B LIEJIOM COBIAAAIOT C pe3y/IbTaTaAMK OLICHKH pH-
CKa OCHOBHBIX ITATOJIOTUYECKUX CUHIPOMOB U COCTOSI-
HUU yYaIUXCs C yIeTOM 9KOJIOTHUECKONH 00CTaHOBKH.

Oyenka MuHepaibHo20 CMAamyca y4awuxcs 60 63au-
MOCBS3U ¢ NUMAHUEM U IKOJO2UYECKOT 0OCMAHOBKOI.
CoJieprkaHre MUKPO3JIEMEHTOB B BOJIOCAX OTPakaeT
MUKPOIJIEMEHTHBI CTaTyC OpPraHu3Ma B IIEJIOM, U
MPOOBI BOJIOC MOT'YT PaCCMAaTPUBATHCS B KAUECTBE UH-
TErpaIbHOTO TOKA3aTellsi MUHEPAIBHOTO OOMeHa B
YCIIOBUSX JKOJOTMUECKUX HATPY30K M HEMOJIHOIIEH-
HOI'O TMTAHUs 110 OCHOBHBIM MHKPOHYTPUEHTAM
[11,12]

Buosiornyecknii MOHUTOPUHI XUMHUYECKUX 3Jie-
menToB (Ca, P, Mg, K, Na, Si, Fe, Zn, Cu, Se, Mn,
Mo, Co, Li, Ni, Cr, As, V, Ti, Sn, W, Al, Cd, Pb, Ba,
Bi) B opranmn3me y4armxcsi mpoBOJIUIIU C UCITOTb30Ba-
HHEM B KadecTBe OmocyOcTpaTta obpasIoB BOJIOC,
B3ATBIX y JIETEH: TEepBOro roga oOydeHUs (BO3pacT
10-11 et — 20 4YemoOBEK), BTOPOro roja OOydYeHUS
(Bo3pact 12-13 ner — 30 4enoBeK) U TPEThEro roja
o0yuenus (Bo3pact 14-16 jet — 25 uenosek). Boioop-
Ka SIBIISIETCSl PEIPE3eHTaTUBHOM, TaK KaK 00CIea0Ba-
HO 15% oT 00111ero KoJIM4YecTBa yJaIuxcs, 4To 0ObIU-
HO PEKOMEHJIyeTCsl B 3IMUJIEMHUOJIOTUICCKUX U TUTHe-
HUYECKUX HUCCiaeoBaHusIX. [10CKOJIbKY HOPMAaTHBOB
MHKPOIJIEMEHTOB B BOJIOCAX 370pOBBIX neTeil Kpac-
HOSIPCKA HE YCTAHOBJICHO, IMOJYYCHHBIE PE3yJIbTAThI
CpaBHMBAJIU C IPUBEJICHHBIMU B JINTEPATypPE TAHHbI-
mu (tadm. 1,2.)[1, 10, 11]. Tak kak ganusie S. Caroli
[15] sBnsiroTCSt HarboJIEe OIHBIMU TI0 COCTABY MUK-
PO3JIEMEHTOB, MAKCUMAIBHO COOTBETCTBYIOT BO3pac-
Ty 00CIeIOBAHHBIX JETEl U BKIIIOUAIOT CPEIHUE CTa-
TUCTUYECKHE 3HAUEHUs, a He OOoJbIIoN pa3dpoc, xa-
PAKTEPHBIN HE TOJIBKO I HOPMbI, HO | JUISI IIpe/Ia-
TOJIOTMM U MATOJOTHH, [TI03TOMY Mbl OPUEHTUPOBA-
JIMCh HA HUX.

BUOMOHUTOPHUHT OCHOBHBIX XUMUYECKHX JIEMEH-
TOB B BOJIOCAX IOJPOCTKOB, MPOBEJCHHBIA B OCEH-
He-3UMHUH © BeceHHe-IeTHUU mepumombl  2000—
2001 rr., mokasaj, CTaTUCTHYECKYIO HEJOCTOBEp-
HOCTb Pa3/IM4Yuil, 4YTO CBUJIETEIBCTBYET 00 OTHOCUTE-
JIBHO OJIMHAKOBOM IOCTYIJICHUU MUHEPAJIOB C Paliio-
HOM IUTAHUSI 1 OJITMHAKOBBIX YCIIOBHSIX TPOKUBAHUS
JIeTeil He3aBUCUMO OT ce30Ha roga. CTaTHCTUYECKH
JIOCTOBEpHBIC paznuuus Mexay nepuogamu (p<0,05)
YCTAHOBIIEHBI TOJIBKO MPU OOCIIEAOBAHUN YUAIIIUXCS
MEPBOTO TOJ1a OOyUEHUS 110 COJIEPKAHUIO MarHust (B
1,3 pasa BblllIe B OCEHHE-3UMHUI TIEPUO/T) U HATPHS —
IpU 00CIIEIOBAaHUM YUAIIUXCSl TPEThEero roja odoyde-
Hus (B 1,2 pasa BbIIe B OCCHHE-3UMHUI TIEPUOL).

BaxxHO OoTMeTUTH, UYTO B pe3yJjbTaTe UCCIIEI0Ba-
HUS BBISIBJICHO CHIDKEeHHOE comepxanne Cau P (B 1,5
pas3a) u moBbIeHHOE — Mg (B 1,5-1,6 pasa) B Bojmocax
JIETe, YTO COracyeTcs ¢ IUcOaIaHCOM ITHX JIeMEH-
TOB B pauuoHne (nepurut Ca u Pua 38,7% u 21,5% co-
OTBETCTBEHHO, M30BITOK Mg — Ha 34,5%). PacueT co-
otHomeHui Ca:Mg B ocerHe-3uMHuii 1 Ca:P:Mg B Be-
CEHHEe-JIETHUU TIEPHOJIbI IIPU COITOCTaBIIECHUH C pede-
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PEHTHBIMH JIUTEPATYPHBIMU TaHHBIMHU TSI 37I0POBBIX
nereit (Ca:P:Mg=1,00:0,40:0,06) mokazan oTHocUTe-
JbHO OJIM3KUE COOTHOIICHUS YKa3aHHBIX BEIIECTB Y
00CTIeIOBAaHHBIX YUYAIUXCSl TIEPBOTO To/la 00yUYeHUs
(Ca:Mg=1,00:0,11 u Ca:P:Mg=1,00:0,40:0,09), 3na-
YUTEIbHbIE OTKIIOHEHHUSI COOTHOIICHUS ITUX MaKpO3-
JmeMeHToB y ydammxcst BToporo (Ca:Mg=1,0:0,2 u
Ca:P:Mg=1,0:0,4:0,2) u Tperbero (Ca:Mg=1,00:0,16
u Ca:P:Mg=1,0:0,4:0,2) romoB obyuenus. Tak kak
notpedHocTh B Ca n P ocobenHo Benuka y eteil B re-
pYO MHTEHCUBHOTO (POPMUPOBAHMSI KOCTHON TKAHU
U TIPU YMCTBEHHBIX U (PUBMUECKUX HATPY3KaX, TO I10-
Jy4eHHbIe Pa3u4us KalbleBo-(pochopHoTO 0OMe-
Ha MOXHO OOBSICHUTh YCHIICHHBIM POCTOM U Pa3BUTHU-
eM gerell 12-16-1eTHero Bo3pacra CpPaBHUTENIBHO C
10-11-neTHUMH 1 HETOCTATOYHBIM BOCIIOJHEHHEM
(bUBHOIOrNYecKoil MOTPEeOHOCTU B 3TUX IIEMEHTAX.
DTO MOATBEPKIACTCS OTPULIATEIILHON KOppeIsIrei
MEXAY IUTMHOU Tella yyaluuxcs 1 KoHueHTpanuei Ca
u P B Boocax (rs= —0,73; p<0,05 u rs= —0,93; p<0,05
COOTBETCTBEHHO). BaXHO Taxke MOTYEPKHYTh, UTO
Ha (pOHE CyIIeCTBYIOIIEro archOaranca 3JIeMEHTOB 00-
JIee YaCTO PETUCTPUPOBAINCH PA3JIMYHBIE MPOSIBIIC-
HUSl XUPYPrUYeCKOH MaTojgoruu (IUIOCKOCTOINE, Ha-
PYIIEHUsT OCAaHKH), 3aHUMAIOIINE TPEThe MECTO B
CTPYKTYpE 3a00JIeBaeMOCTH 00CIIe/TlyeMbIX JIETEH.

Nzyuenue konuentpanuu K n Na nossonuno 06-
HapYyXHUTh HAPYIIEHHE OaTaHca STUX HOHOB B CTOPO-
Hy TnipeBbIeHus coaepkanus Na (K:Na = 1:2,9, npu
pedepentHOM 1:1) mpu HOpMaITBHOM cojiepkannu Na
B pallMOHe MUTaHUsA. B CBSI3M ¢ 3TUM criemyeT 3ame-
TUTh, YTO CYIIECTBYET 3aBUCHMOCTh MEX/y COOTHO-
menreM K 1 Na B OuocyocTpaTax 4esoBeKa U aKTHB-
HOCTBIO CHCTEMBI «TUMO(HU3-HAIIOUSUHUKI» TIPU
Pa3IMUHBIX 9KCTpEeMaIbHbIX Bo3meHcTBUAX [7]. UTo
KacaeTcsl cosiepykaHust Si'y ydanuxcst pa3HbIX BO3pac-
TOB, TO OHO OBLIO, MPUOJIU3UTEIBLHO, OJUHAKOBO U
JIEMOHCTPUPYET TOCTATOYHYIO 00ECIIEYeHHOCTh 9TUM
9JIeMEHTOM. Ba)KHBIM MOMEHTOM SIBIISIETCS OOHApY-
xeHre Hu3koro ypoBHs Fe (B 1,4 pa3za Hioke pedepeH-
THBIX BennuuH; p<0,01) Ha ¢oHe HOPMAJILHOU €ro
KOHIICHTPAIIMK B TMHIIeBOM panmone. dedunut Fe B
opraHusMe Jered, Mo-BUJAMMOMY, OOYCIIOBIIEH Kak
MOBBILLIEHHON TOTpeOHOCThIO B Fe B ¢BsA3M ¢ ycusieHu-
€M TIPOLIECCOB €ro 0OOMeHa U IKCKPEIUU MPH TOBbBI-
IEHHBIX (PU3MYECKUX HArpy3Kax, TaK 1 MHIUOMPOBa-
HUEM IPOIIECCOB BCACHIBAHUS (BCIIEACTBUE HEIOCTa-
TOYHOTO TOTpedneHus: Butamuua C) U TpaHCIoOpTa
3JIeMeHTa (IIOCKOJIbKY COJIEP)KaHUE THIIEBBIX OCITKOB
Ha HIDKHEH TpaHuIle HOPMbI MOTJIO OTPUIIATENIBHO I10-
BIIUSITH HA CUHTE3 OenkoB-niepeHocunkoB Fe — deppu-
THHA ¥ TpaHceppuHa) (Tadm. 1).

Henocratok Fe B 1enom coBmamaer ¢ Tem, 4TO
YPOBEHb 'eMOTIOOMHA HAXOIUTCS Ha CAMbBIX HU3KHX
rpaHUIIAX HOPMBI M, KPOME TOT'0, CO CHIDKEHHEM abco-
JIFOTHOM MBIIIEYHOM CHITBI yUAIITUXCSI.

Conepxkannie Cu MpakTUYECKH COOTBETCTBYET pe-
(bepeHTHBIM BeJIMYMHAM, HECMOTPSI Ha €ro Je(UIuT
(Ha 26%) B CyTOYHOM pallOHE MUTAHMUSI, YTO IMOA-
TBEPXK/IACTCS  OIPEACIICHHNEM COOTBETCTBYIOIIETO
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Tabmuma 2
ConeprxaHue MHKPOIJIEMEHTOB B Bosiocax yuamuxcst, Mkr/r (Mzm)
CesoH / rog o0yueHuns Fe Zn Cu Mn Se Mo
Ocenb —3uma | 1 (n=20) 15,0£0,5 197,249.,4 22,1£1,1 0,55£0,02 - -
IT (n=30) 13,6%0,4 211,3+13,9 20,1£0,7 0,49%0,01 - -
III (n=25) 14,6£0,3 208,1£10,1 19,5£0,1 0,42£0,01 - -
Cpennsis 14,4+0,3 205,3+11,6 20,6%0,5 0,49£0,01 - -
Prn <0,05 >0,05 >0,05 <0,05 - -
P im >0,05 >0,05 <0,05 <0,001 - -
P L >0,05 >0,05 >0,05 <0,001 - -
Becna —ero | 1 (n=20) 14,4%1,2 176,6£11,1 18,2£0,8 0,56£0,03 0,235£0,033 0,101£0,02
IT (n=30) 14,0+0,9 220,3%5,2 21,9%0,9 0,48%0,01 0,329£0,005 0,081£0,003
III (n=25) 13,5%0,5 193,5%£8.,4 20,7%0,7 0,50£0,01 0,411£0,016 0,126£0,011
Cpenusis 13,9£0,8 196,8+13,4 20,3+0,8 0,52£0,02 0,325£0,012 0,102£0,017
PedepeHTHBIC BETUIMHBL 19,48* 159,1* 21,74% 0,426* 0,838* 0,401*
Pru >0,05 <0,001 <0,05 <0,05 <0,05 >0,05
P 1 >0,05 <0,05 >0,05 >0,05 <0,001 <0,001
Prm >0,05 >0,05 <0,05 >0,05 <0,001 >0,05
P cpemnx sran 1-2 >0,05 >0,05 >0,05 >0,05 - -

IMpumeuanwne. * — S. Caroli et al., 1992 [15].

HOpPMe YpOBHS IiepyioruiazmuHa (215,9-310,5 mr/n) B
CBIBOPOTKE KPOBU MOJIPOCTKOB [7] ( TabI1. 2).

Cogaepxanue Zn npeBbiaeT pedepeHTHbIC BEJIU-
yuHbI B 1,3 pa3a (p<0,05) B occHHE-3UMHUI TTEPHUO 1
B 1,2 pa3a (p<0,05) — B Becenne-yietHuid. Oj1HaKo aHa-
JIU3 MPOAYKTOB MUTAHUS HE MOKAa3all MPEBBIIICHUS
KOHIICHTPAIIMK ZN B pallioHe. YUUTHIBAsI, UYTO TIOBBI-
LIEHHOE KOJIMUYecTBO Zn TpedyeTcs MoIAPOCTKaM B I1e-
pHUOI POCTa, MOJIOBOTO CO3PEBAHMS U MYCKYIH3ALUH,
OTMEUYCHHBIC MMOKA3aTeIM MOXHO DPACICHHBATH Kak
COOTBETCTBYIOLIME (PU3NOIOIrMUECKUM IIOTPEOHOCTIM
neTe.

Cogaepxanrie Mn nipeBbllaeT pedepeHTHbIE BEJIU-
yunbel B 1,1 (p<0,05) u B 1,2 pa3a (p<0,05) B ocen-
He-3UMHUN U BECEHHe-JIETHUH IMepUuOobl COOTBETCT-
BEHHO Ha ()OHE HOPMAIILHOT'O €ro COIEP)KAHUs B IHU-
IEBOM paloHe. XpOHUYECKOE MOBBIIICHUE KOHIICH-
TPaLUU 3TOTO 3JIEMEHTa MOJXKET OBbITh IIOTEHLIUATIBHO
OTIACHO AJIs1 OPTaHU3Ma, TAK KaK HEPEAKO, CyIs IO JIU-
TepaTypHBIM JaHHBIM [12], mposiBisieTcst B BUje acre-
HUYECKOI'0 PaccTpoicTBa, MOBBILIEHHOH yTOMIIIEMO-
CTH, CHWKEHUS aKTUBHOCTH, YXY/IIIEHHUS AMATHU, YTO
COTJIACYeTCSl C HAIIMMH JAaHHBIMU O 3HAYUTEIHbHOM
PACIIPOCTPAHEHUN BBICOKOI'O PUCKa pa3BUTHUS 3200-
JIeBaHUI HEPBHOM CUCTEMBI U IOIPAHUYHBIX IICUXUYe-
CKHUX PACCTPOMCTB y y4allUXCsl.

VYuutelBass KOHKYPEHTHbIE B3aumonencrtsus Fe,
Cu, Mn u Zn B npoluecce UX BCACBIBAHUS B KeIyHA0Y-
HO-KHMILIIEYHOM TPaKTe, MPOaHAIN3UPOBAIN COOTHO-
IIEHUs UX KOHLIEHTPAIIMIA B BOJIOCAX IIOJIPOCTKOB, YTO
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MMO3BOJIUJIO BBISIBUTH MUCOATIAHC 3JIEMEHTOB B CTOPO-
Hy ntoBbIeHust ypoHeit Cu, Mn 1 Zn OTHOCHTEIHHO
yposus Fe. Tak, cymmapHO 110 JIByM 3TariaMm MOHUTO-
pUHTa  BBISBICHO  CJIEAYIONIEE  COOTHOIICHUE:
Fe:Cu:Mn:Zn=1,00:1,43:0,03:14,21, 4uTOo 3HAYUTE]Ib-
HO OTJIMYAETCS OT JINTEPATYPHBIX ITOKA3aTeINeH 3TOT0o
cootHomenus 1,00:1,12:0,02:8,17 [15]. Mi3BecTHO, 4TO
OOJIBIIIUM CPOJICTBOM K O€JIKaM, y4aCTBYIOIIUM B Me-
XaHU3ME TIEpeHOCAa H3THX 3JIEMEHTOB Uepe3 CTCHKY
TOHKOHN Kuiuku, obmazaer Fe. CkazaHHOE JIUIIHUI
pa3 00OCHOBBIBAET HEOOXOJIUMOCTh PEryIUPOBAHUS
obecrieuenus Fe oprann3ma ygamnmxcsi.

Conepxanue Co (0,068£0,019 MKI/T) B cpeHeM B
2,9 pa3 MeHblIe pehepeHTHOM BETUYMHBI, YTO CBHJIC-
TEILCTBYET O €ro JePUIIMTE B OPraHu3Me U KOCBEHHO
(uepe3 HUBKYIO OO0CCICUEHHOCTh BHUTAaMHHOM Biz —
neduut 12% B MpoAyKTaX MUTAHUSI) MOXKET AOTOJI-
HUTEIHHO O0YCIOBIMBATh HU3KHUI YPOBEHb IeMOTJIO-
OuHa.

Konnenrparnus Se 3nauntenpHo (p<0,001) Hioke
pedepeHTHBIX BemuuuH (B 2,57 pa3a). DTO J1eMOHCTPH-
pYeT cepbe3HbIii TePUITUT CO/IEPIKAHMS CeJIeHa B opra-
HU3ME BCJIE/ICTBHE HEJIOCTATKA 3TOT0 3JIEMEHTA B ITOY-
BaX, BOJIC U MIPOJIYKTaX MUTaHUs (B IPOIyKTax jedu-
T cenreHa — 33,3%). [TaTomorus MU TOBUIHOM Kete-
3Bl y TIOJIPOCTKOB (B IIEPBYIO OUEPE/Ib, SHAEMUUECKOTO
300a) 3aHUMAaeT BTOPOE MECTO B CTPYKTYpe 00111el 3a-
6omeBaemoctu. HenmocraTok iionma B opranmusme Mo-
KET yCyryOsThCsl TUcOaIaHCOM Se, yYaCTBYIOIIETO B
MeTaboIM3Me TUPEOUJHBIX TOPMOHOB, a Takke Cu,



BIOJVIETEHb CO PAMH, Ne 3 (109), 2003 2.

HEOOXOIMMOI JIJIs IEPEeBO/Ia HEOPTraHUUYECKOTO Ho/1a
B OpPraHUYeCKUe COETUHEHHUS; Zn, SBIISIOIIETOCI KOM-
MMOHEHTOM siyiepHOTo penenropa T3 u Co, moaaBmsio-
mero okuciacHue Homaumos [S]. CkazaHHOE TTOUYCPKU-
BaeT HEOOXOUMOCTh YCTPaHEHUS JePUIIUTa MUKPO-
9JIEMEHTOB B OpPTaHM3ME B I€0IHAEMUYECKUX IPO-
BUHITHSX.

Conepxanrie Mo Hibke pedepeHTHON BEIMYUHBI B
3,93 paza (p<0,01), uTo MOXeT OBITh OJHON U3 TPH-
YUH W3MEHeHHoro Oananca Fe B opranmsme yda-
LIUXCSI.

Konnenrparusi Cr mnpesbliaer  pedepeHTHYIO
BennunHy B 1,8 paz (p<0,01) Tompko y yuammxcs
TpeTbero roga obOyuenwus. Ilo-Bumumomy, 310 00Y-
CIIOBJIEHO 0OoOJlee JITUTENIBHBIM UX IMPOXXUBAHHEM B
30HE HKOJIOTMUECKOr0 HeOIaromnoinyydus, 4YTo COBIa-
JIaeT C JAaHHBIMH, CBUJICTEITLCTBYIOIIMMHU O TTOBBIIICH-
HoM cozepxkanuu Cr B mouBax KpacHosipcka Berencr-
BHE MHOTOJETHUX BBIOPOCOB METAJUTYyPIrUYECKUX
MIPEAITPUSITUI.

Hecmortpst Ha To uto Ti cunrtaercs O0e3BpeIHBIM
3JIEMEHTOM, BIIUSIHUE €TO IMOBBIIICHHBIX KOHIIEHTpa-
LU Ha 3T0POBbE UelloBeKa u3yueHo mano. Conepixa-
Hue Ti B BoJIOCAax MOJPOCTKOB YBEIMUCHO IMOYTH B 3
paza (2,89+0,09 mxr/r). [ToaToMy K ycTaHOBJIIEHHOMY
¢axty Haxomnenus Ti B opraHusme ciieqyeT OoTHec-
THUCh CO BHUIMAaHHMEM C TOUKH 3PEHUS 9KOJIOTO-Me/IU-
IIMHCKOW 9KCIIEPTHU3HI.

BaxHo oT™MeTuUTB, uTO copepxanue Al Bozpacraer
B COOTBETCTBUHU C [UTUTEIBHOCTHIO TPEObIBAHUS AETEH
B KaJIETCKOM KOPITyCEe U B CPE/IHEM IIPEBBIIIACT pede-
peHTHYIO BenmuuHy B 1,2 paza (p<0,05), 4T0 MOXKHO
CBS34Th C BO3ICUCTBHEM BBIOPOCOB AFOMHHHEBOIO
3aBosa. MI3BeCTHO, YTO MOBBIIIICHHAS KOHIICHTPAIIHS
Al BriusieT Ha 0OMEH psila MUHEPaTbHBIX BEIecTB [12]
U MOKET OBITh OJTHOU U3 MMPUYUH yCyTyOJISIOMErocs ¢
BO3pacToM HapymeHus $HochopHO-KaIblueBOro 00-
MeHa u ycBoenus Fe. Kak crenyer 3 maHHbIX TuTepa-
Typbl, IMMYHOTOKCHYHOE JielicTBue Al B coueTaHnu ¢
JuCcOaTaHCOM TaKMX 3CCEHIUATBHBIX UMMYHOMOTY-
JIUPYIOIMNX 31eMeHTOB, kKak Fe, Cu, Zn, Mn, Co, Mo,
Se [2, 9, 12], MOTJ1I0 IPOSIBUTHCS B U3MCHCHUH UMMY-
HOJIOTMYECKOM PEaKTUBHOCTH OPraHU3Ma y4alluxcs,
YTO MOATBEP)KIACTCS HAIMMU JTAHHBIMHU O TIpeoda-
JJAHUM THUIEPPEAKTHBHOTO OTBETA WMMYHOIIUTOB.
Kpowme Toro, Obuta oOHapykeHa 3HAUUTeIbHAs CBSI3b
MEXJly BBICOKON 3a00JI€BaeMOCThIO HEPBHOW CHCTe-
MBI (TTOBBIIIIEHHAS! BO30OYIUMOCTh, YyTOMIISIEMOCTB) Y
MOJIPOCTKOB C HAKOIIJICHHEM B MX opranusme Al u Ha-
pymennem cootHotueHus P, Fe, Cu, Zn, Mn, Co, uto
COOTBETCTBYET B IIEJIOM MPEACTABICHUsIM [5, 12].

VCTaHOBIIEHO TaKXe MPHUCYTCTBHE B Bosiocax Ni
(0,55+0,03 wxr/r), Li (0,004+£0,001 wmrx/r), As
(0,020£0,001 wrk/r), V (0,023+0,001 wmxkr/r), Ba
(1,138+0,035 wmxkr/r), Bi (0,148+0,011 wmxkr/r), W
(0,018+0,001 wmxr/r), Sn (0,298+0,011 wmxr/r), Sr
(1,7620,01 MKr/r), OTHAKO KOHIIEHTPAIIMH ITUX 3Jie-
MEHTOB JIMOO HHXE MJIM €Ba JIOCTHTAIT pedepeHT-
HBIX BEJIMYMH, MO0 pedepeHTHbIe JaHHBIE OTCYTCT-
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BYIOT, UTO HE IIO3BOJISIET ClIeJIaTh OKOHYATENIbHBIH BbI-
BOJ] O BIMSTHUM YKA3aHHBIX JIEMEHTOB Ha U3MEHEHUE
3I0POBBS KaJeT.

UccrnenoBanue  KOHIGHTpAlMM  TOKCUYHBIX
3JICMCHTOB YCTAHOBWJIO TIpucytcTBue Pb (4,61%
0,55 mxr/r) u Cd (0,047+0,002 — 0,06£0,01 Mxr/T) B KO-
JINYECTBAX, HE TPEBBIIAIIINX peePEHTHbIC BETUIHU-
HBI, 4YTO COOTBETCTBYET IAaHHBIM O HU3KOM COJEepiKa-
Huu Pb B Boje n aTMochepHOM BO3/1yXe, a TaKxkKe pe-
3yJIbTaTaM JIaOOPATOPHOI'O aHAIM3A MUILEBBIX IIPO-
nykToB (koHneHTpanus Pbu Cd vike [TK). OnHako
HEOOXOAMMO IOAYEPKHYTh BaKHOCTB ITPOJIOJKEHUS
OMOMOHUTOPUHIA ITHUX JIEMEHTOB B CBSI3U C IIOCTE-
HUMU MEKITYHAPOIHBIMU UCCICTOBAHUSAME O MX BO3-
MOKHOM HEOJIATONPUATHOM BIMSHUU Ja)Ke B HU3KUX
koHIeHTparusx [11].

Takum 00pa3oM, OCHOBHBIMH IIPUYMHAMHU, BEIy-
IMMH K U3MEHEHHUSM B MUKDPOJJIEMEHTHOM CTaTyCe
yuamuxcsd KpacHosipckoro kaaeTckoro Kopmyca, sB-
JISIOTCS BO3JCHCTBUS 3aTpPA3HEHUS OKpYKAIOIIeH cpe-
JIbI B 30HE pa3MelIeHUs y4eOHOro 3aBeIeHUs U Hepa-
LUOHAJIbHOE, HecOaJlaHCUPOBAHHOE NUTaHUE, O0el-
HEHHOE OMOJIOTMYECKH MOIHOIEHHBIMU ITPOAYKTaMU
(msico, ppIOa, MOJIOUHBIE TPOAYKTHI, CBEKHE OBOIIHN U
(PYKTBI) M UCTOYHMKAMU PSIA ICCEHLUATBHBIX 2JI€-
MEHTOB, B uacTHocTH Fe, Se 1 1pyrux, 4To conpoBOX-
JlaeTCs OTMEYCHHBIMH HAPYIICHUSIMHU COCTOSHUS 3/10-
POBBSL.

BoiBoapl. CocTosiHuE 310POBbs yyallUXcs opra-
HU30BaHHOI'O KOJUIEKTHBA ropoaa KpacHosipcka Ha-
PYIIEHO: YPOBEHb (PU3NYECKOTO PA3BUTUSI HE COOT-
BETCTBYET CPEJHEBO3PACTHBIM HOPMAaM B CPEOHEM Y
20% neteif; paclIpoCTpaHEH BBICOKHUI PUCK BO3HMK-
HOBEHHMSI HEBPOJIOTHYECKOTO CHHIPOMA, YTPO3bI IOT-
PAHWUYHBIX TICHXUYECKUX PACCTPOUCTB M CHHAPOMA
9H/IOKPHUHOJIOIMYECKOH HAaCTOPOXKEHHOCTH; B CTPYK-
Type oOuieil 3a00JIeBaeMOCTH JIUAUPYIOT 3a0oieBa-
HUS HEPBHOH, 3HTOKpUHHOM cucteM u JIOP-opranos.

Panyon nuranus yyamuxcst XxapakTepusyercss He-
cOATaHCUPOBAHHOCTBIO 10 OCHOBHBIM MAaKPO- U MUK-
POHYTPHEHTAM; OTMEYAETCsl TIOHWKEHHOE COJllepiKa-
nue Ca, P, Cu, Se, 1.

B oxpyxaromeil cpene Mecta NMpOXKUBAaHUS yda-
LIMXCS TOBBILIEHO COIEPIKaHNE TEXHOTEHHBIX 3arpsi3-
uuteneir (Al, Ti, Zn, As, Pb, Cd ); cHmkeHO
conepkanue Se u I B CBSI3U € 9HIEMUYHOCTBIO PEruo-
Ha.

B opranmuzme yuamuxcss U30bITOYHO COJEPKAHNE
Al, Cr, Ti, Mg, Mn, Zn; npucyrctByioT Ni,Li, As, Va,
Be, W, Sn, Sr, Pb, Cd u HemocTaTo4HO co/iepiKkaHue
Ca,P, Fe, Se, Mo, Co, mpuyeMm yBelTuueHUE TTUTEITh-
HOCTH TIPOKUBAHUS B 3KOJIOTMUYECKH HEOIAr OTIPHUST-
HOM paiioHe IPUBOAUT K HAKOIUIEHHUIO IOJUTIOTAHTOB
1 yBEIMYMBAET MOTPEOHOCTh B 3CCEHLMAIBHBIX JIe-
MEHTax.

Hapyienust MHUKpPO3JIEMEHTHOI'O cTaTyca o0y-
CIIOBJIEHBI YKOJIOTMYECKUM HeOJIaronoiryyrneM Mecta
MIPOKUBAHUS YUAIIUXCS M UX HecOaJaHCUPOBAHHBIM



IIUTaHUEM H d)OpMI/IPYIOT OTKJIOHCHHUSA COCTOSAHHA
300POBbA IMOAPOCTKOB.

ECOLOGICAL AND BIOLOGICAL MONITORING OF
THE MINERAL STATUS OF THE KRASNOYARSK’S
SCHOOLBOYS

L.G. Klimatskaya, A.V. Menyailo, I.Yu. Shevchenko,
MLIL. Lesovskaya, G.V. Makarskaya

The methods of biomonitoring help to receive and to as-
sess the data on the contents of macro- and microelements in
hair of schoolboys in connection with peculiarities of ecolo-
gical conditions of their residence. The deficiency of calci-
um, phosphorus, potassium, sodium, iron, selenium and ex-
cess of zing, titanium and aluminium in the organism of the
examined boys is established. The connection of minerals
disbalanse with ecology of city, nutrition and condition of
schoolboys’ health such as estimation of risk of the main
pathological syndromes and conditions, anthropometrical
and biochemical parameters, morbidity is revealed.
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