®domuH U.H., Cokonoe C.M., Mpabeknuc A.P., Hasapos C.A.

OLUEHKA 3JIEMEHTHOIO CTATYCA PABOTHUKOB METAJITYPITMYECKOIO
NMPON3BOACTBA: METOAONIOMMYECKUIA ACNEKT

M3BecTHO, YTO JTUIIA OTTACHBIX ¥ BPETHBIX ITPO-
(beccwmii moTBEPIKEHBI IIOBBIIIIEHHOMY PHUCKY HapyIIle-
HUH 0OMEHa MUKPO3JIEMEHTOB [3].

DTO MPUBOAUT K KacKady MaTOJIOTUIECKUX U3-
MEHEHUIA, MOBBIIICHHIO 3200J1€BAEMOCTH 1 CHHKE-
HUIO TTPOeCCHOHATIFHOTO IOJITOJISTHS, TIOTOMY pa3-
paboTKa MEPOTIPUSITHIA IO BBISBIICHHUIO JTUII C OTKJIO-
HEHUSIMU B 00€CTICUeHHOCTH MaKpO- 1 MUKPO3JIEMEH-
TaMU, ¥ TIPOBEJICHUE KOPPEJISIINA OOMEHA BEIIECTB
SIBITSIETCS aKTyaIbHOM 3a1aueid MpohUITaKTHUECKOM
MEIUITUHEI [5].

Lemsro mpencTapisieMoit paboTHI SIBJISUIACH OIICH-
Ka 3JIEMEHTHOT'O CTaTyca paOOTHUKOB METAJLTyPIH-
YyecKoro Impou3Bo;icTa ropoaa Bepxusis Cama Ceep-
IUTOBCKOU 00J1aCTH.

MarepuaJjbl 1 METO/IbI

B xo11e BBITIONTHEHUS PAOOTHI POBEICHO HCCIIe-
JloBaHMe brocyOcTpaToB xutenteit r. Bepxuss Canna.
ITpu 3Tom B Botocax (N = 250)1poBOAMIIOCH OTIpeie-

nenue cogepxanus Al, As, B, Be, Ca, Cd, Co, Cr, Cu,
Fe, Hg, |, K, Li, Mg, Mn, Na, Ni, P, Pb, Se, Si, SqV
Zn; B xposu (n = 43) — Ca, Cr, Cu, Fe, |, K, Li, Mg,
Mn, Na, P, Pb, Se, $irZn; B moue (n = 40) — Ca, Cu,

Fe, Hg, I, K, Li, Mg, Mn, Na, P, Pb, Se, BZn.
BoitockI cocTpuraroT ¢ 3aTHIIOYHOM YacTH FOJI0-
BbI Ha BCIO AJIMHY B KonuyecTBe He MeHee 0,1 1. [{s
CHSITUS TOBEPXHOCTHOT'O 3arPSI3HEHUS M O0E3KUPH-
BaHUS BOJIOC PUMEHSIETCS CIIOCO0 TIOATOTOBKH ITPO0
BoJIoC, pekoMmeHioBaHHbII MAT'ATO. 111 3T0TO BO-
JIO0ChI 0OpabaThIBAIOTCS alleTOHOM B TeueHue 10-15
MUHYT, a 3aT€M TPU pa3a IPOMbIBAIOTCS JUCTUILIU-
poBaHHOM Bos10#. CyIIKa BOJIOC TTPOU3BOAUTCS ITPH
KOMHATHOM Temnepatype B TeueHue 10-15 MunyT.
LlenbHyro KpOBb OTOMPAIOT B CTAIIMOHAPE YTPOM
(mexy 8 m 10 yacaMu) U3 JIOKTEBOM BEHbI (BEHO3-
Hasl) WJTH U3 TTATBIIA PYKH (KaIIWUISIPHAS) B KOJIHYE-
crBe 3-5 MIT B MPOOUPKHU-KOHTEHHEPHI «S-Monovette,
«Venoject» mm «Vacuett». B kauecTBe aHTHKOATy-
JISIHTA UCTIOJIB3YIOT renapuH. [locre B3aTust KpoBb
MEPEMEITUBAIOT MATKOM poTaIueii MpoOMpPKU st
MIPEIOTBPAIICHIS 00Pa30BaHM MUKPOCTYCTKOB. /{0
aHaIN3a KPOBb XPAHST B XOJIOAMIBHUKE 10 3—5 CyTOK
(0...+4° C), 6o 3amopaxusatot ipu -18. . .-20° C s
JUTUTEITBHOTO XPaHEHHs, THOO0 TNO(UITU3HPYIOT, CO-
MIPOBOYXKIast 00PA3IIbl JAHHBIMHU O TIEPBOHAYATTHBHOM

278  BECTHMKOrY Ne 12/[IEKABPb 2006 lNpunoxeHne BUOSJIEMEHTOJIOMMSA

00BeMe (CBIpOM Bece) KpoBH € TOUHOCTHIO 10 0,05
M (0,05T).

Mouy oTOuparot B konmuuectse 10 M1 U3 cyTou-
HOU POOBI B CTAHAAPTHEIE ITTACTUKOBBIE KOHTEHHE-
PBI (TTPOOHPKH) C KPBIITTKOMi. OOpa3Ibl IepenaroTcs B
naboparopuio AHO «LIBMy. J1o aHamr3a Mmouy xpa-
HAT B XonoauiabHuke 110 1 Heaenu (0...+4° C), mubo
3aMopakuBatoT 1pH - 70° C 181 JUTUTENTBHOT O XpaHe-
HUS, THOO JTMOUITU3UPYIOT, COITPOBOXKIAsT 00pasIibl
JTAHHBIMU O IIepBOHAYAIILHOM 00BeMe (CBIPOM Bece)
KpoBU ¢ TOUHOCTHIO 10 0,05 M1 (0,05 7).

AHamTHYecKre UCcCIIeIOBaHUS BBITIOJTHEHBI J1a-
o6oparopueit AHO «IlenTp buotnueckoit Memuiiu-
HBD, akkpenuToBaHHOM B DenepanpHoM 1ieHTpe [ oc-
cansnuHaa3opa npu M3 PO (atTecrat akkpenura-
umu 'COH.RU.IIOA.311, perucrpaiinoHHbIN HOMep
B ['ocynapcerBennoM peectpe POCC RU.0001.513118
o1 29 mast 2003) MmeTogaMu aTOMHOM SMUCCUOHHOM
CITEKTPOMETPHH C MHTyKIIMOHHO CBSI3aHHOW aprOHO-
Bo¥i mw1a3moit (ADC-MCII) u Macc-CIIeKTPOMETPHU C
VHIYKTUBHO CBSI3aHHOU aproHOBO rrazmoit (MC-
HCII) ma npubopax Optima 2000 DVix Elan 9000
(Perkin ElImeyCIIA).

[TonroroBky k 00pabOTKE IEPBUYHBIX TAHHBIX U
MOCTIETY IO CTATUCTUYECKUIN aHAJIN3 IPOU3BOAN-
JIV C UCTIOJTb30BAHUEM MHTETPUPOBAHHOTO IMAKETa
cratuctrdeckux mporpamm (ITCIT) STATISTICA 6.0
(StatSoft[ Inc. USA):

1. Kpurepuii ¢ * @urriepa (yriroBoe mpeodopaszo-
Banue Purnepa). OTHOCUTCS K YUCITy MHOTO(DYHKITH-
OHAJILHBIX KpUTepreB. OH IIOCTPOEH LTS COMTOCTaB-
JIEHUS JI0J1eH, BEIPaKEHHBIX B JIOJISX €IWHHILIBI WU B
nporieHTax. Ero cyTh COCTOUT B OIIpeieIeHUH TOTO,
KaKxasi 10715t HAOJTIOIeHUi (PeaxIwii, BRIOOPOB, UCTIBI-
TYEMBIX) B JAHHOU BBIOOPKE XapaKTepH3yeTcsl MHTe-
pecyromum uccrenonatelts 3hheKToM 1 Kakas 1071
9TIM 3G HEKTOM He XapaKkTepusyercs [4].

2.Koaurment panrosoit koppersiiun Crivp-
MaHa I . HenapameTpudeckuii aHaIor BBIOOPOYHOTO
koa(durmenTta koppesiiuu [TupcoHa r 1jist OlleHKH
CBSI3aHHOCTH MEXITy ABYMS IIpU3HAKamH [1].

3. Kpurepnn JImmmedopca u Lllampo-Yuka.
[TpenHa3HAYEHBI TS OIIEHKU HOPMAJIBHOCTH PaCIIpe-
JIeJIeHN S IPH3HAKA.

4. Uxpurepuiit Manna-Yurtuu. Kpurepuii npen-
Ha3HAYCH TSI OLIEHKU Pa3IMINi MEXK/TY IBYMSI BbI-
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OopKaMU 110 YPOBHIO KAKOTO-JINOO MPU3HAKA, KOJIH-
YeCTBEHHO M3MepeHHOT0. HemapameTpudeckuii aHa-
ot t-kputepust CTbIOACHTA JIJ1s1 HE3aBUCUMBIX BbI-
OOpoK.

5. Hxpurepuii Kpackena-Yommuca. Kputepuit
MIpeIHa3HAYCH IJTs OIIEHKH PasIuIUii OTHOBPEMEH-
HO MKy TPeMsI, YeTBIPbMS U T. 1. BLIDOpKaMU IO
YPOBHIO KaKOT0-1100 Mpr3Haka. OH MO3BOJISIET yC-
TAaHOBUTD, UTO YPOBCHB IIPpU3HAKA U3MCHACTCA ITPU
TIepeXo/Ie OT OMHOM IPYITITBI K APYTOit, HO Oe3 yKasa-
HUs Ha HaTIpaBJIeHHE 3TUX n3MeHeHui. Hemapamer-
PHYUECKII aHATIOT OAHO(GAKTOPHOTO JUCIIEPCHOHHO-
IO aHAJIN3A.

Pe3yabTatel 1 UX 00CyKAeHUE

Ju1st oTtricaHus 3IEMEHTHOTO CTaTyCa BOJIOC, KPO-
BH U MOYM OOCIIeIOBAHHBIX COTpyaHHKOB OAQO
«Kopmopaiss BCMITO-ABUCM A» ObLTH UCITONTh-
30BaHbI CTAHJIAPTHBIEC CTATUCTUKH, OTTUCHIBAIOIIINE
LIEHTPAJTLHBIE TEHACHITUN U PACCESTHUS KOJTMIECTBEH-
HBIX IIPU3HAKOB.

ITpu cpaBHEHNH pacCUUTAHHBIX 3HAYEHHIA BBHIOO-
pouHOTro K03(hdHUITHeHTa BAPHATUBHOCTH C [TOPOTO-
BEIM (25%) OBLIO YCTAHOBIICHO, UTO IPe0bIaIatoree
OOJIBIIMHCTBO 3JIEMEHTOB BO BCEX UCCIIETOBAHHBIX
cyOcTpaTax, He3aBHCUMO OT BO3pacTa U roja, uMeeT
CPE/THIOIO U BBICOKYIO BApUATUBHOCTD. ITO YKa3bIBa-
€T Ha HAJTMIHE B TAHHBIX CHJILHO OTKITOHSIOITUXCS
OT UEHTPaIbHOMN TEeHIEHIIMU 3HAUYEHUH, WU IPYTHU-
MU CJIOBAMH, COCTOSTHUI Je(hUITITa HTH U30BbITKA 1O
3JIEMEHTaM.

KiroueBEIM MOMEHTOM aHaII3a KOJTUIECTBEH-
HBIX JAHHBIX SIBIISIETCS TAKXKE aHAJIN3 BUJA UX pac-
npeaenenus. s NpUHATHS PELIeHUs O €To BUJE
OBLIM UCTIOJIH30BaHbI YHUBEPCAITbHBIE KpUTeprH JIun-
muedopca u [lampo-Yuika, Tak Kak Ha TaHHBIN
MOMEHT TTOKa He CYIIECTBYET EAMHBIX HOPM COJIEP-
YKaQHUSI SJIEMEHTOB B PA3IMYHBIX OMOJIOTHUECKHX CyO-
CTparax.

Io pe3ympTaTaM aHasI3a MPUHIMAIACH O/THA 13
CITeTYFOIIMX TUTIOTE3: HyJIEBas TUTIOTEe3a (O TOM, UTO
pacrnpe/iesieHre UCCIIeyeMOro ITpU3HaKa B TeHepaslb-
HOI COBOKYITHOCTH COOTBETCTBYET 3aKOHY HOPMaJIb-
HOT0 pacIpeeeHYs) MITA alTbTEpPHATUBHAS (O TOM,
YTO pacIpeIelieHIe NCCIIeyeMOTO TPU3HAKA B TeHe-
paJIbHOM COBOKYITHOCTH HE COOTBETCTBYET 3aKOHY
HOpMaJbHOTO pacrpeneneHus). Kak cnenyer us ro-
JTy4eHHBIX JAaHHBIX, TOJIBKO pacIpeaeeHre Zn B Bo-
Jocax MYXX4HH 3-i U 4-if BO3PACTHBIX TPYIIII (T. €.
crapiiie 34 J1eT), MOKET OTMUCHIBATHCS C TOMOIIBIO
HOPMaJILHOT O 3aKkoHa. KosruecTBo HopMaibHO pac-
MIPeIeIEHHBIX 2JIEMEHTOB B BOJIOCAX YKEHIIMH OKa3a-
JIOCh 3HAYHUTEIBHO BHIIIE. Pe3ynbTaThl IpOBEpKY HA
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HOPMAaJTbHOCTD 3HAYCHUH XUMITUECKHX AJIEMEHTOB B
KPOBH ¥ MOY€, COOTBETCTBEHHO, ITOKA3aTeNIH, UTO,
YHCIIO HEHOPMAJTLHO PACIPEIE/IEHHBIX 3JIEMEHTOB B
YKa3aHHBIX CyOCTpaTax, HE3aBUCUMO OT BO3PACTa,
3HAYUTEIHFHO MEHBIIIE, UM B BOJIOCAX.

Taxum 06pa3oM, OCHOBBIBASICh Ha TIOTYIECHHBIX
pe3yabTaTax, UCCIeOBaHUE 3JICMEHTHOTO CTaTyca
BOJIOC, KPOBH ¥l MOYH Y OOCITIETyEMBIX TOJDKHO IPO-
BOJIUTHCS C UCTIOIH30BAHUEM ITPEUMYIIIECTBEHHO He-
TapaMeTPHUUYESCKIX METOIIOB CTATHCTHKH, a IICHTPaITh-
HbIC TCHICHIIUU U JUCIIEPCHH 3JIEMEHTOB CIICIYET
OTIMCHIBATH METMAHON M MHTEPKBAPTIIILHBIM pa3Ma-
XOM (25-1i 11 75-1 TPOIICHTHITN).

OCHOBBIBAsICh Ha TAHHBIX JIATEPATYPbI, IS OLICH-
KM CTETICHH BJIMSIHUSI BO3PACTHOTO (haKTOpa Ha BEJTH-
YHHY KOHIICHTPAINN XUMIUECKIX HJIEMEHTOB BO BCEX
HCCIIETyeMbIX OMOJIOTMUECKUX CyOCcTpaTax (T. €. BO3-
MOYKHOCTH YIPOIIECHUS CTPYKTYPHI JaHHBIX) OBLT
MTPOBEAEH HelTapaMeTPUICCKU AUCTICPCHOHHBIH aHa-
JIN3, Pe3yIILTATHI KOTOPOTO AaHbI B TA0HIIE 1.

Kak crienyer u3 310 TaOIUIIBI, GaKTOPOM BO3-
pacTa MOXKHO MpeHeOpeYb ITPH ONTUCAHUH 3JIEMEHT-
HOT'O CTaTyca KPOBU M MOYH Y KESHIIIMH U Y MY>KUHH.
OmHako, BO3pacT UMeET 3HaUECHHE ITPU PACCMOTPEHUH
B KaueCTBe OMOJIOTHYECKOTo cyocTpaTa Bosioc. B moc-
JISTHEM CITydae y My»KUUH HaOJTFOIaf0TCs CTATUCTH-
YeCKH 3HAYMMBIE pa3INILs ITO TAKUM JIEMEHTaM, KakK
Ca, Hg, Mn, Py xxenmuH — K u Na.

ITpunrmast BO BHUMaHME BCE BBIIIIE CKa3aHHOE,
a TaKXXe 0OBEKTUBHO CYILIECTBYIOIIHE PA3INYHS BO
BJIMSIHUHY (hPaKTOPOB BPEAHOCTH Ha OOCIICAYEMBIX CO-
TpynanKoB OAO «Kopnopanus BCMITO-ABUC-
MAY, 3aHSTBIX B HEIPOU3BOACTBEHHON 1 ITPOU3BO/I-
CTBEHHOM chepax IesITeTbHOCTH, Jajiee ObLIO MPo-
BEJICHO CpPaBHEHHE 3JIEMEHTHOTO CTaTyca T'PYIII
«ATP» u «ae UTP» (Tabm. 2).

st 06cIIeToBaHHBIX MY>KUIMH TpyTiThl «He TTP»
XapaKTepHbI O0JIee BEICOKUE KOHIICHTPALIUN B BOJIO-
cax TaKMX XMMHUYECKHX 3JIEMEHTOB, Kak V, Cau Co
(maumnas ¢ 35 net), Mn u Mg (Bo Bcex BO3pacTHBIX
rpymax). Jist JKeHIIH MoI00HbBIX pa3InInii He Ha-
omronaniock. OgHako, oOpaIaeT Ha ce0s BHUMaHHUE
MOBBIIIICHHOE conepskanue Pbrocite 50 et y sxen-
yH rpymisl «ae TPy,

ITpu cpaBuenun obcnenoBanubIX «ATP» u «He
HTP» o conepraHuio 3IEMEHTOB B IPYTUX CyOCTpa-
Tax — KPOBH M MOYe — OBLIIO OOHAPYIKEHO, UYTO YPO-
BeHb PbBbITIIe y 1111, 3aHATHIX B TPOU3BOJCTBEHHON
cepe («ae U'TP»), He3aBUCHMO OT ITOJTa M BO3pACTA.

Pe3ynmbTaThl CpaBHUTETLHOTO aHAJIM3a YaCTOT Pac-
TIpeeIICHHI COTepKaHMsI XAMHYECKUX JJIEMEHTOB B
BOJIOCAX, KPOBH K MOYE OOCTIEIOBAHHBIX MEXKIY TPYII-
riamu «ATP» u «xe UTP» nipescrapieHsI B Tabimre 3.
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Tabnuua 1. JlucnepcuoHHbII aHAIN3 3IEMEHTHOT'O CTaTyca BOJIOC, KpoBU 1 Moyl oocieayeMbix OAO «Kopnoparus BCMITIO-
ABHCMA» 1o BO3pacTHOMY NPU3HAKY (2-51, 3-51 1 4-51 BO3pacTHbIE IPYIIIIEI).

T — My>K4YUHBI JKeHuuHb
STCMCHT B (n=184) K (n=31) M (n=28) B (n=65) K (n=12) M (n=12)
H p H p H p H p H p H p
Al 2,09 10,3509 - - - - 2,48 10,2890 - - - -
As 1,85 10,3971 - - - - 1,60 | 0,4502 - - - -
B 2,63 | 0,2681 - - - - 2,65 | 0,2653 - - - -
Be 5,18 | 0,0748 - - - - 0,67 | 0,7152 - - - -
Ca 6,39 | 0,0410, 0,80 | 0,6696] 3,34| 0,188 1,01 0,60p4 3,86 01450 173  0,4209
Cd 0,82 | 0,6624 - - - - 2,57| 0,2765 - - - -
Co 0,42 | 0,8107 - - - - 2,36 0,3016 - - - -
Cr 1,88 | 0,390 1,06] 0,5894 - - 1,00 06062 481 0,0904 - -
Cu 4,92 | 0,0854 1,771 04136 460 0,1004 588 00529 423 0J1206 [0,17 D,9186
Fe 3,62 | 0,1637 1,18 05548 1,1 05616 1,83 04005 396 0j2275 0,00 1,0000
Hg 16,26 | 0,0003 - - 0,9 | 06175 1,86| 0,3955 - - 0,19 0,9083
I 1,14 | 0,5655] 0,09| 0,954p 0,83 0,66p1 0,18 09136 0{69 0,065 1,92 00,3838
K 0,03 | 0,9872] 1,37| 0,504 1,84 0,39r213,19 | 0,0014 0,75 | 0,6885 0,62| 0,7323
Li 3,78 | 0,1513] 3,99| 0,135 0,79 0,675 4,04 01829 0j01 0,p962 1,12  Q,5725
Mg 523 | 0,0731] 2,99| 02243 407 01305 0,25 0,8847 229 03179 4,68 ,0961
Mn 6,20 | 0,0449] 4,16 | 0,1247] 2,64| 0,2674 1,3 05019 0,81 06677 254 0,810
Na 0,16 | 0,923§ 0,75 06890 1,25 0,53590,99 | 0,0041 3,02 | 0,2206] 0,07| 0,966
Ni 0,41 | 0,8131 - - - - 4,16] 0,1249 - - - -
P 6,03 | 0,0491] 2,16 | 0,3404] 1,22 0,5426 4,41 0,11p4 3,39 0,1834 112 0,p725
Pb 2,13 | 0,3455 4,01 0,1345 448 0,1063 1,80 04065 Q,20 09083 |0,81 0,6677
Se 0,54 | 0,7644 1,29) 05238 200 0,3679 2,09 03517 296 0j2275 1,15 0,5616
Si 0,41 | 0,8134 - - - - 4,71 0,0950 - - - -
Sn 2,62 | 0,2703 - - - - 0,20, 0,9061 - - - -
Sr - - 0,73 | 0,69271 3,57 0,1647 - - 2,78 0,2495 167 0,4340
\Y 4,30 | 0,1164 - - - - 2,52| 0,2830 - - - -
Zn 265 | 0,2664 3,49 01747 138 05137 168 043817 402 01343 0,38 D,8260

IIpumeuanue. B—Bonocsl, K —kpoBb, M —Moua; n—uncio Habmonennii; H —3Hauenne tecra Kpackena-Yommca (Kruskal-Wallis ANOVA);
p— p-3HaveHue 115 Tecta Kpackera-Yommca; sKupHBIM IPUQTOM BBIIEICHBI CTATHCTHYECKH JOCTOBEPHBIE pasinynst (p<.05).

Tabmuua 2. CpaBHEHHE 3IeMEHTHOTO cTaTyca 00cienoBanHbIX B rpymmax « A TP» u «ae UTP» OAO «Kopropaims BCMITO-

ABHUCMA®.
. N Yucno HadIo1eHuii
Bbuonorunueckuit Bo3spactaoit Paznmuuns
cyocTpar Tox HHTEPBAJ, JICT B CPABHHBACHBIX TPYITAX, Y. B 3JIEMEHTHOM CTaTyce
’ «TP» «ue UTP»
18-34 2 82 Mn®, Se, Mg®
35-49 6 43 V, Mn}, C&, Mg°, Co, B€
Y — 50 u > 22 29 vl cd, mMnl, cd, Md!, St
Co', Fé, Ni2
Bomockr Bce 30 154 vl cd, Mnl, cd, Md', S?,
Hg? Cd., C, K5, Fé, CP
18-34 4 14 K]
JKeHIuHb 85-49 S 14 .
50 1 > 9 19 Pb’
Bce 18 48 PlY, Co
Kposs My>K4UHBI Bce 7 24 PH, Li°
JKeHmuHb Bce 4 8 Pbr, SP
MyKYUHBI Bce 6 22 P, Mgs, SP
Moua
JKeHmuHb! Bce 4 8 PK, HgB, K!

IIpumeuanue. B mocneaHeM crosdiie yka3aHbl XHMUUYECKUE 3IEMEHTBI, IT0 KOTOPBIM YCTAHOBJIEHBI CTATUCTHYECKH 3HAYMMBbIE MEXKTPYIIIIOBBIE
pasmruns (cormacHo U-kputeputo Manna-Yutan): 1 —(p<.01), 2 - (p<.02), 5— (p<.05).
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Tabmua 3. Pe3ynbTaTel CpaBHUTEIFHOTO aHAIN3a YaCTOT PACIIPeIeNIeHUI CONeP)KAHUS XMMITYECKHM JIEMEHTOB B BOJIOCAX,
kpoBu 1 Moue obcrenoBaHHbIX OAO «Kopniopatwiss BCMITO-ABUCMA» mexy rpyrmamu « 1 TP» u «ie UTP».

Bospactias My>KYHHBI JKeHuHbI
Cyoctpar rpynma, Jier Jeburur Hopwma M306ITOK Jedurur Hopwma N366ITOK
’ WTP vs. ne UTP WUTP vs. ne UTP WUTP vs. ne UTP WUTP vs. ne UTP WUTP vs. e UTP WUTP vs. ne UTP
100 Ca 40,2 100 Cd 57,3 100 Co 71,4
18-34 100 Mg 17,1 100 K 41,5 - - - - - - 100 Pb 78,6 100 Ni 50,0
100 Se 26,8 100 Si 56,1 75,0 Sn 100
100 Ni 71,4
100 Na 76,7 ’
) 83,3 Mn 100 100 P 50,0
35-49 66,7 Ca 25,6 50,0 \Y 4,7 50,0 v 953 - - - 100 b 71.4 - - -
167 | Zn | 60,5 600 | zn | 143
100 Al 93,1
Boockt 36,4 Ca 72,4
636 | Ca | 138 | T g‘r’ ;2? 100 | cr | 789
I R R R e ETR ool g |
S0m> 4009 | Mg | 34 3123 Pig ?g; 652 | vn | 100 | 88O | 1 | 526 | ] 11 Ig 474 | 667 | Mg | 316
9,1 Se 34,5 ’ ’ 59,1 \ 96,6 11,1 Mg 47,4
136 | si | 552 | 209 | Se | 655 889 | sn | 100
> ’ 86,4 Si 44,8 ’
100 Sn 93,1
40,9 \Y 3.4
Kposb O0beuHEHHAS - - - - - - 100 Li 87,5 100 Cu 50,0 - - - - - -
. 100 P 68,2
Moua O6bemuHEHHAS - - - 100 7n 59.1 - - - - - - - - - - - -

IMpumeuanue. CrieBa 1 CripaBa OT Ha3BaHUS XMMHYECKOTO 2JIEMEHTA YKa3aHbl YACTOTBI €ro pactpeenenus (8%0) B rpynmax « 1 TP» u «ue UTP».
Bce ykazaHHBIE CpaBHEHHS 9ACTOT CTATHCTUYECKU 3HAUMMEI (p<.05), cormacHo j*-kpurepuio dumepa.




Kak criemyet u3 3T0# TaONHIIBL, BO 2-1 BO3pacT-
HOU I'pyIIe My>XUHHBI, 3aHSThIE B HEIIPOU3BOACTBEH-
HOIi c(hepe TesITENTbHOCTH, Yallle UCIBITHIBAIOT Ae(hy-
IIUT B BOJIOCAX TAKUX 3JIEMEHTOB, kak Ca, Mgu Se B
Bo3pacte 35-49 et — Ca B 50 et u crapiie — nedu-
1t Can Mg, nm36bitok K. XKenrunb rpymmst «ATP»
nocite 49 nieT vaire XapakTepu3yTcs TeUITUTHBIM
cocrostreM 1o | n m36sITKOM Ni 11 Mg B Bostocax, 1mo
cpaBHeHu1o ¢ «He T TP». HezaBucumo ot Bo3pacray
MyxcunH rpyrsl « A TPy» yartie HabmogaeTcst i30bITOK
Li B KpoBH, a y )KEHIIIH 3TOH e Tpymbl — CUu.

Hauunas ¢ 50 j1eT u crapiiie y My 4uH, 3aHAThIX
B IIPOM3BOJICTBEHHOM cepe, uate, ueM y « TPy,
Habmomaercs nedurwr |, K, Seu SiB Bomocax, a Tak-
ke n30BITOUHOE costepykanre Mg, Mnu 'V B 3ToM xe
ouonormaeckoM cyocrpare. [Tpuaém, n30bITOK ITOC-
JIEJTHUX ABYX 3JIEMEHTOB HAUMHAET JaIlle TPOSIBIISITh-
csl y&e B Bo3pacre 35 JeT.

C Bo3pacToM, KaK y MyKUMH, TaK 1 y )KEHILIKH,
YIICITO XMMUYIECKHX JIEMEHTOB, TTO-Pa3HOMY pacIpe-

Cnicok HCnoIb30BAHHOI JTHTEPaTyphbI:

neneéHubix B rpymnmax « TP» u «<ae UTPy», Bo3pacra-
e1. IlocnenHee 0OCTOATENBCTBO, BUIUMO, CBSI3AHO C
MIPOSIBJICHUSIMU HAPYILIEHUS] aIalTAIMOHHBIX BO3MOK-
HOCTE# 00CTIeyeMBbIX.

Ha ocHOBaHMY ITOITyYeHHBIX JAHHBIX MOYKHO KOH-
cTaTupoBaTh, uto PaboTHrKH OAO «Kopropanus
BCMITIO-ABHICMA» xapaKTepH3YIOTCS ITOBBIIIICH-
HBIM PUCKOM (hOPMUPOBAHUS B OpraHU3ME H30BITKA
MaprasIia, BaHaus, JINTUS, & MOJIO/IBIC KCHIITUHBI,
KpOME TOT'0, — U30BITKA HUKEIIS;

Josi pabotarkoB BCMITO xapakTepeH BEICOKHIA
PUCK pa3BuTus AeuiinTa ioma u Meau. JKeHIpHam
1o 35 JIeT CBOMCTBEH TAKXKe PUCK MEPHUITUTOB KAJTHS
U celieHa, a rocne 35 JeT — LMHKa;

Paboune mpor3BoaCTBEHHOM chepbl OTIIYAIOT-
Cs1 0T paDOTHUKOB, HETIOCPEACTBEHHO HE 3aHSTHIX B
MIPOU3BO/ICTBE, BEBICOKUM PUCKOM H30BITOUYHOTO Ha-
KOIUJIEHU s CBUHIIA. /{7151 My>KUMH TaKKe XapaKTepeH
PUCK HAKOIUIEHUS MapraHiia, MarHusi, nocne 35 et
— BaHAW, KAJIBLWS, KOOAJIbTA.
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