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PESIOME: Metogamu UCTT-ADC n MCTI-MC mzyye-
HO cofiepikanie 24 Makpo- 1 MukposnemenTos (K, Na, Ca,
Mg, P, Co, Cr,Cu, Fe, Mn, Zn, Se, As, Li, Sn, V, 51, Ti, Ni,
Al, Cd, Pb, Hg, Sr) B o6pasiax Bonoc 149 mpodeceno-
HATBHBIX Qy1o0HcToR. OBHAPYIKEH MOBLITEHHbIH YPo-
BeHb GOTBITHHCTRA H3YIEHAERIX AMIEMEHTOR Y CTIOPTCME-
HOB 10 CpaBHEHHIO ¢ KOHTPONEHOH TpyTIIoit My AI1H, He
3aHMMAFOIIIXCS cropToM. H3yteHa cBM3b 3MeMEHTHOTO
MopTpeTa ¢ UIpoBoi cenpanuzammeii dyrbonucros. Y
Bpatapeii obHapyKeHa HAUOOIBLIAA KOHIEHTPAITHA B BO-
nocax Mg, Ca, K, Na, Mn, Si, Cr, Ti n Hanmentinas —Co;
Y 3aIIHTHIKOB — Haubonbinasg koHneHTpaims Cu, Co, Zn,
Se, Al, As n HanMenbinas — K, Pb, Sn; y Hanagaommx
HAOMOANCT MaKCHMATHHBIH ypoBeHb Fe, Li, Sn 1 Mu-
HUMANBHE — Zn 1 S1; MONY3aMUTHAKH XapaKTePH30Ba-

THCH MEHHMATLHEIM COAEPKANFEM GOTBITHHCTRA 2Ie-
merToB: Ca, Mg, Na, P, Mn, Cr, Fe, N1, L1, T1, Al, As, Cd.

ABSTRACT: Concentration of 24 major and trace
elements (K, Na, Ca, Mg, P, Co, Cr, Cu, Fe, Mn, Zn, Se,
As, L1, Sn, V, 81, T1, N1, Al, Cd, Pb, Hg, Sr)in hairof 149
professional {ootball players was investigated by ICP-
AES and ICP-MS methods. In comparison with control
group of non-sporting men, in sportsmen increased level
of most elements was found. Relation between hair
elemental portrait and playing specialization of the
sportsmen was studied. Goalkeepers were found to have
the highest hair content of Mg, Ca, K, Na, Mn, 51, Cr, Ti
and the lowest Co; back players — highest Cu, Co, Zn,
Se, Al, As, lowest K, Pb, Sn; forwards — highestFe, L1,
Sn, lowest Zn and Si; halfbacks were characterized by

minimal concentration of most elements: Ca, Mg, Na, P,
Mn, Cr, Fe, N1, L1, T1, Al, As, Cd.

Berenenue

B nocnepnne Toan yueHse ¥ NPAaKTHK H, padoTaio-
mue B 001acTH CTIOPTHBHOH MEOWITMHE, O0pallaroT
TIOBHIIIEHHOE BHUMAHHME Ha PONH 00eCreueHHOCTH
CTIOPTCMEHOB BCCEHITHANEHBIMH XHMIIECK MMH DIIEMEH-
TaMH — MHKPOHYTPHEHTaMH B TOCTILKEHHH O0Iee BH-
COKMX CIIOPTHBHEIX Pe3yIhTaTOB H COXpaHe HIH HX 300-
posbsi (Haconoaunu ap., 1997, Ceitdymnau ap., 2003).

DKCTpeMANbHEIH XapakTep QHINIecKHX U ICHKOIO-
THUIeCKIX HATPY30K ¥ IPpodecc HOHATEHEIX CIIOpTCMe-
HOB 0OYCIOBNIHBaeT HalHuue psana ocoOeHHocTel B
oOMeHe BEIIECTB, NOTPeGHOCTAX W obecneYeHHOCTH
OpTaHN3Ma MHKPOHYTPHEHTaMH.

Tak, MccnenoBaHms 3MEeMEHTHOIO aHalH3a BOIOC ¥
TIMOBLOB cOopHOH PoccHil, yIacTROBABINNX B TeTHelt
Onumruane B Arnante (1996 rox), NpoBeJcHHBIE B
IenTpe buoTnueckoil MeMITMHBL, BHIABUIH ¥ CIIOPT-
CMEHOB HEZIOCTATOK MATHHS W M3OHITOK MEZH, CBI3aH-
HEIE C TIOBHIINIEHHEIMH Harpy3KaMH, a TaKkKe BcackBa-
HHEM Me/TH KOJKeH 1 CTM3NCTRIME M3 BOJE! B Oacce HHAxX
(Cranpusiit u ap., 2000).

wHKAeDUTTHTHEIE COCTOSHHUS Y CIIOPTCMEHCB CO-
MIPOROKIAIOT MOMTHASHHITITHYIO CTIOPTHEHYEO aHEMITIO,
Kxanen ¢ coapropamu (Khaled et al., 1997), prapunu
BaKHOE 3HAYEHHE YPOBHSA CBIBOPOTOUHOTO YPOBHS ITHH-
Ka y IpodeccHOHATEHEIX GYTOOIHCTOR AN Peolori-
yecKOH KapTHHE KpoBH. CHHIX ¢ coaBTopaMi (Singh et
al., 1999) pu HecIenOBAHIH BOCCTAHOBIEHNA HEHpO-
SHIOKPHUHHON (YHKITMH Ha TpUMepe M3YYeHHS JKeH-
IITHH, 38 HUMAIOTITHXCS Terkoi aTnernkoii (Ger), yeraHo-
BHITH CHHEPTH3M TIPH OTHOBPEMEHHOH KOPPEKTIHHN ITHH-
KoM H BUTaMHHOM E.
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Tabauya 1. Codeprcanie HeXOMOPBIX MAKPOINEMEHNOE & 60R0CAX Npodeccuonansrbix gymbonucmos (me'ke, M = m).

- Bpatape | 3awuTHUK | Hanagaowmid | MNonysawutHuk | ©yToonueThl, Boero | Mookeaun
n=13 n=>54 n=235 n=47 n=149 n =490
Ca 1606 + 364 | 1138+ 137 1139+ 173 930+ 68 11131 75 630+ 24
K 201+79 | 172+ 20 205+ 35 198 + 30 199+ 16 166+ 13
Mg 155+45 | 108+ 25 88+16 806 98+ 11 613
Na 702+191 | 477+ 78 455+ 64 414+ 71 472+ 43 279+ 19
P 193 + 24 164+ 6 165+ 5 161+ 4 166+ 3 168+ 3

IIpumeuanye: 37ech H fanee KHPHBIM MpHGTOM BLIIENEHE! JOCTOREPHEIE OTIHURA (p<0,005).

HapecTHO, 9TO XPOM YIacTBYET B PETYISINHE YTIIe-
BOIHOTO 0OMeHa, NeATeNBHOCTH CepASIHOMN MEIIIITEL H
cocynob. JedrunT xpoma, kak mokaszan barHep (Bunner,
McGinnis, 1998), mpoBonmpyeT ¥ mpodeccHoHaN bHbIX
CTIOPTCMEHOB THIOITINK eMIIECKHE COCTOAHI.

Hanm (CranssbH nap., 2000) yeTaHOBISHH Pasin-
U B 3MEMEHTHOM cocTaBe Bolnoc hyTGONHNCTOR pas-
THUYHBIX KOMAH/] BRICTIEH TUTH, TIpHYeM 00HapyKeHo,
YTO UHACIO ANCOAaNaHCOB B «3IEMEHTHOM TOPTPETE»
($yTGONHCTOR ACCOITHIPYRTEA ¢ TOTOKSHHEM KOMAHIE
B TYPHHAPHOH TabIHIle YeMIHOHATA CTPaHHL

H3 coobIreHnii B CIOPTHBHEIX TIEPHOAWYECKHX W3-
TaHIIX M3BECTHO, UTO MHOTHE CIIOPTCMEHEH 3a pyde-
JKOM TIPH IOATOTOBKE K COPEBHOBAHILAM, 0COOEHHO II0
LIHKITHIHEM BHAAM CIIOPTa, 9acT0 0OCIeAyIOTCA B CIie-
ITHATH3HPORAHHEIX KTHHHKAX Ha TIPEAMET BHISBICHIS
AUCOATaHCOB MHKPOHYTPHEHTOB C TIOCTEAyIonieH 1e-
TeHaMpaBIeHHOH KoppeKIiel yCcTaHOBM@HHEIX OTKIIO-
HEeHHI IO CIeNHanbHO pazpadaThBacMBIM IIporpaM-
mam. Tak, B CIIA, yeinyramMmu TOIbKO OJIHOH U3 KoMIIa-
HHH, BHTIONHAIONTIX aHATH3E BOJIOC, KPOBH W MOYH Ha
COAepXaHNe MaKpo- H MHKPOSIEMEHTOB, TIONB3YIOTCA
Sonee 50 4eMITMOHOB W MPU3EPOB ONUMITHACKHX WIP.
Cormacto coobienusiM rpeccsl, (hyroonneTe DK «Baii-
ep» (OPI) 1 apyrux KIyGOB peTyIspHO MPOXOIAT 00-
cIeIOBaHNe IO OIGHKE 3MIeMEHTHOIO CTaTyca.

Ienbro HacTosAmIEHR paboOTH SBHIIOCE YCTAHOBIICHHE
ocoOeHHOCTEH B 3NIeMEHTHOM COCTaBe BOJIOC KAK JAHar-
HocTHUIecKoro OHocyOcTparta, MPHIOTHOTO A HEHH-
Ba3HMBHOI OIleHKH OanaHca XMMHUECKHX IeMEHTOB B
OpTaHA3IME YeNoBeKa, y pyTGONHCTOR.

MaTepHam,I H MCTOABI

JI71s1 aHani3a Ha cofepkaHie XHMHIeCKHX SIeMeH-
TOB TI0 0TpaboTaHHON HaMu paHee MeToanke (CKatb-
ueii, 2000) B Teuenme 1999-2003 1. 6BUTH 0TOGPAHEL
149 1po6 Bosoc ¥ My wuHH-bYTOONHMCTOR B KOMAH/AX
BHICINE}] THIH HAlMOHANLHOIO UeMITHOHAaTa Poccmi
Bospact ciopremeror 611 oT 18 o 35 net. KonTpo-
neM ey xuin 490 obpasios BOIOC PaKTHIECKH 3J10-
POBHX MYyKUHH B BoszpacTe 18-35 meT, KoTophle He
3aHHIMAIHCE PETYIAPHO CTIOPTOM.

Omnpenenenne 3NMeMEHTHOTO COCTARA BOIOC TIPOBO-
mock Metogamid UCIT-MC 1 UCIT-ASC o MeToau-

ke, yreepugientoit M3 PO (Meanos u ap., 2003; [loxay-
HOBa U Ap., 2003a,6).

B ponocax onpenenanu cogep:xanne 24 XuUMHTIeC-
kux anemeHToB: K, Na, Ca, Mg, P, Co, Cr, Cu, Fe, Mn,
Zn, Se, As, Li, Sn, V, Si, Ti, Ni, Al, Cd, Pb, Hg, Sr.

CTaTHCTHISCKYIO 00paboTKy MPOBOAMIH ¢ HCIIONE-
30BAHAEM TIAKETOB TIPUKIAIHEIX Tporpamm Microsoft
HExcel XP u Statistica 5.5.

PesynbTathl B 00CYHICHHE

NeMeHTHBII cocTaB BOJNOC TpodeccHOHANbHBIX
(byTGOTMCTOR B TIEIOM CYTITECTBEHHO OTIHYAETCA OT T10-
KazaTeneH 370pPOBHIX MYKIWH, HE 3aHAMAIOIIHXCS
cnoproM. [ TaBHOe OTNIHYHE 3aKME0TASTCA B TIOBHIIICH-
HOH KOHIIEHTpaIlnH OONBITHACTRA M3y Iae MEIX XIMITIEC-
KWX 57IeMEHTOR. B 3HAYNTeNEHOM CTETIEHH 3T0 OTHOCHT-
cst K MakpoanemerTam (tabn. 1). Tak, kourenrparims Ca,
Mg 1 Na B Bolocax CIIOPTCMEHOB YBEIHIEHa COOTBET-
cTBeHHOB 1,8, 1.6 1 1,7 pas. B 10 e Bpems, yporeH: K
1 P pakTHUeCKH paBeH KOHTPOIO. B cBOIO ouepeih, 13-
33 CYIMECTREHHEIX PATHIHI B COJIEPKAHNH OTACTEHBIX
X2 v dyTOOMHCTOB, MO CPAaBHEHHIO ¢ KOHTPOIEM 3Ha-
YHTETHHO W3MEHEHE COOTHOIIEHHS KOHIEHTpaIiui B
Bonocax Na/K, Ca/P (2,3 u 1,68 nportus 6,7 13,75 pas,
COOTBETCTBEHHO), ToTIa kak cooTHomeHne Ca/Mg He
oTnu4aeTcs ot kouTpond (11,3 npotue 10,3).

Parnuans B 57IeMEHTHOM COCTaRE BOIOC, 0COOEHHO
coorromernit Na/K u Ca/P MoryT GBITE 00YCIOBIIEHE
KaK (I3HOTOTHISCKHMH OcO0@HHOCTAMI OpraHH3Ma
CTIOPTCMEHOR, BEI3BaHHEIMY ITOBBIITEHHEI MI (QH3HTeC-
KMMH HATPY3KaAMH, TAK HaHTPOTIOMETPHYIECKIMHA TTapa-
METPaMM, 3HAYESHHS KOTOPHIX B OTIPE/Ie T eHHOM CMEICITE
KOPPEIUPYIOT ¢ cojepianneM B Bonocax Na, K, Ca
(Hemmnos, 2001). OyTOONHCTH, B YaCTHOCTH, OTIHIA-
IOTCS OT «KOHTPOILT» GoNee HIRKNM HHASKCOM MACCEL
TeJia M BECOM, UTO MOKeT cTIocoSCTRORATH (hOopMHAPOBa-
HHIO OTHOCHTENLHO GoJlee BEICOKOTO YPOBHS YITOMSTHY-
THIX MaKpO3JIeMEHTOR.

[IpH paccMOTPeHNH ACCeHIMATBHEX (KH3HeHHO
B&WCHBIX) MUKpOaieMeHToB (TaGn.2.), v dyrborucTor
HaMH BEIABIEHEI 00 ee BEICOKHE, TI0 CPaBHEHHIO ¢ KOH-
TpoIeM, 3HaUeHNA KOHIIGHTpalliii B BOIOcaxX BCEX TI0-
Kazarened, kpome Zn 1 Se. MakcHMansHO MOBBIIIEH-
HEIMH B BOJIOCAX CTIOPTCMEHOB 0Ka3anich KOHIEHTpa-
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Tabruya 2. Codepiicarniie HEROMOPBLX ICCEHYHATLHLIX MUKPOATEMEHMOE 8 SONOCHX HPOPeccuonanbulx Pymboncmos

(m/ ke, M £ m).
P Bparapb JawuTHMK | Hanagaowmia | ManyaawutHUK | SyToonueTbl, Boero | Mockerun
n=13 n=>54 n=35 n=47 n =149 n =430
Co 007002 | 012+£0,03 0,1+002 0,1+002 0,11+ 0,01 0,07£0
Cr 112+ 036 | 09+019 094+0,13 0,78 £ 0,07 0,89 + 0,08 0,66 * 0,05
Cu 21,21+ 258] 23,32+ 2,09 | 20596+ 3,36 2165+ 2 2205+ 1,27 15,1 * 0,65
Fe 30,21 £ 6,23| 26,17+ 4,88 | 3373+ 627 | 2074+172 26,58 + 244 20,56 % 1,75
Mn 147+049 | 1,2+025 | 123025 0,77 + 0,09 11£012 0,52 % 0,03
Zn 187+ 14 204+6 184+ 8 1967 195+ 4 187+ 2
Se 133+029 | 1,480,115 | 143016 1,21+ 014 1,37 £ 0,08 1,21+ 0,12

Taﬁjmqa 3. C’odep:»canue HEKOMOPLIX YCROBGHO-ICCeHYUARLHBLX MUKPODIeMENI08 8 8010CdX npog?)eccuo;taﬂbﬁbtx

grvmbonucmos (me/ve, M £ m).

P Bparapb JawuTHMK | Hanagaowmia | ManyaawutHUK | SyToonueTbl, Boero | Mockerun
n=13 n=>54 n=35 n=47 n =149 n =430
Li 006+001]| 005+£0,01 [ 007+0,01 0040 0,050 0,03+0
Ni 0412012 | 072+£0,23 043+0,1 0,36+ 0,04 0,51+ 0,09 041+ 004
Sn 085019 | 071£0,09 | 093+0,14 0,82+ 013 0,81 + 0,06 04 +0,04
Ti 068018 | 053+0,09 | 055+0,08 0,52+ 0,08 0,55 £ 0,05 0,81% 0,04
A 0,11+£0,03 | 012+£0,02 0,1+002 0,12+ 0,02 0,11+ 0,01 0,08+0
Si 81+ 31 345+5 326 52+ 7 43%4 322

mp Mn (B 2,1 paza), Co (1,6 paza), Cu (1,5 paza) —
BakHeHIIMX MDD B peryndaimu He ApoMeauaTOPHbBIX
IpolleccoB, TKaHeRoro IexaHud (Cu, Mn), cHHTesa
COeMMHHTENBHOI TRauu (Cu, Mn), a Taxxke obecmeue-
Hust opranuama kucopogom (Co, Cu, Fe). Kpome toro,
Mn, Fe, CuBIIsOT Ha aKTHRAIIHIO CBODOTHOPAINKATE-
HEIX TIpolieccoB, aktueupys [IOJI (Cu*, Fe'"), aktira-
1HIO cyTiepokeuyiremytas (Mn, Cu), karanassr (Fe) n
nepynorazMunaa {Cu).

YcuneHHER MeTabonM3M yKasaHHEX MO Moxer
TaKXe OTPaxaTL BO3ACHCTBHE TPEeHHPOBOUHOTO IIPO-
Tiecca ¥ COPEBHOBAHMI, a Tak#e QapMaKkoIoTHIeCKAX
CPe/ICTB Ha TEMOII0?3, CKOPOCTh B 0OheM TTHPKYISITHH
KPOBH, TIPOIECCH YTHIIaImy rmokozsl (Mn, Cr). Ha
(hoHe 5THX M3MeHeHH! BHAMAHHE TIPUBIEKEET OTCYT-
CTBHE IOCTOBEP HBIX PA3THY Hit My by TCOMHCTaMH |
KOHTPONBHOH Tpymnoil mo comepxanmo Zn 1 Se —
BaKHEHINNX 2TeMEHTOB ¢ OMOKATaATHTHI ECKHMH, UM-
MYHO- H TOpMOHOMOIYIHPYIOINMNMH cBocTBaMu. K
TOMY e CelIeH ABIIAeTCA MHKPO3TeMeHTOM, 00nanako-
MM BHPaKeHABIMA AHTHOKCHAAHTHEIMH CBOHCTBAMH
{peryisits aktusHocTH [TIO), a Takike akTHRUpYeET
Cu-, Zn-COJl, xapboaHTHapasy, BIWAET Ha aKTHB AITIO
tonee 200 depmentor (JIJIT, CHT, D 1 MHO®KECTBO
IPYTHX, B OCHOBHOM JIETH/IPOTEHA3 ). DTOT hakT MOMKHO
PacIeHUTE KaK OTHOCHTENLHBEIH AeduuuT Zn 1 Se ¥
OTETeCTEeHHEIX (yTOOMHCTOR, KOTOPHI, I10-BIIHMO-
MY, HE BOCTIONHAETCS TIPH CYIECTRYIONTHMX PAIFOHAX
MUTAaHAA W $apMaKoIOTHUECKOH TIOI/IepHKe CTIOpT-
cMeHoB. DopMEPYIOMHEca THCGaTaHCH, HAIpHMep, Zn

1 Cu, MOTYT TIOBHITIATE CKIOHHOCTH CITOPTCMEHOR K
UMMY HOAIEOHITHTHEIM COCTOSIHHSIM, BOCATHTEN hHBIM
TpoleccaM, GONMe3HAM KOKI, TTOBBIIIATE X UYBCTEH-
TeNbHOCTE K THIIOK CHHE (AeduuT nrHKa). Jaxe oTHO-
CHTEN bHBIH e HIMT ITHHKA MOMKET OTPUIIATENBHO BITH-
ATH HA CKOPOCTh 3QKMBIEHHA paH H BOCCTAHORIGHHE
TIOCII@ TPABM H MePeloMOB KocTeil. CooTHome e Zn/
Cu, Zn/Fey pyrGonucroB B 1,2—-1,4 paza oTimuaercst ot
KOHTPOJIS, a 3TH M3 M3BeCcTHBE CRBOMM aHTATOHH3MOM
npu yeeoeHMH B JKKT, pacipeneneHiil B opraHl»Me 1
BO2IeHCTRHN Ha GHOXHMITIECKHE TIPOLIECCH. Y POBEHE
TAKWX yCITOBHO-3CCEHITHANHHBIX SIEMEHTOB B BOIOCAX
dbyroonmeToB kKak As, L1, Sn, V, S1 norwiied (taGin.3),
ToTma Kak 11 — cHMEeH, a cofepkanue Ni n Al He
OTIHYAeTCs 0T KOHTpoms. ObpainiaeT Ha ceds BHUMAHWE
CYITIECTBEHHO TOBHIMITEHHAd KOHTIGHTPAIHA B BOIOCAX
kammus (B 1,8 pasa Mo cpaBHEHMIO ¢ KOHTPONEM), B TO
BpeMsI KaK YPOBEHB CBHHIA — HaWOOee 3HATMMOTO
MeTANIa-NOLIOTAHTa — TIPAKTHISCKH He OTKIOHEH OT
koHTponda. Mexona w3 Gnonorimieckoil ponn Xuvirec-
KWK 3JIeMEHTOB, MOKHO MPEATIONOKHTE HATHIHE OTIpe-
JIeNeHHOH CBA3H MEKTY OTHOCHTEEHO HI3KHM YPOBHEM
Zn B BOTIOCAX M IMOBEIIIEHNEM COMSPKAHIA eT0 aHTaro-
mctos — Ca, Fe, 11, ocofernto, Cu 1 Cd; IoHMKeHHEM
KOHIEHTPAITHH celleHa H, COOTBETCTREHHO, TIOBLITICHH-
eM As, Hg 1 Cd; OTHOCHTETEHEIM TIOHIASHHSM KOHITSH-
Tpammn P, Ti, Al, Sr, Pb u nopenmennem — Ca u Mg,
EcTecTrenHo, He CTOWT pPacCMATPHBATH BCE BHIABR-
JIeHHBIE OTKITOHEHHS TONBKO ¢ HeTAaTHBHOH TOUKH 3pe-
HIIA, TaK KaK OHH BO MHOTOM, BEPOATHO, HOCAT agalTa-
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NHOHHO-TIPHCTIOCOOUTENEHHA K TMOBBIINEHHBIM
CTIOPTHBHHIM HaIpyzKaM XapakTep, OTPakaroT CIIeIlH-
dury QU3MOTOTHYECKMX TIPOIECCOR ¥ mpodeccHona-
moB. ONHAKO He WCKITIOYEHO, 9TO (hopMHPYIOMIHECH
archanaHCH Makpo- M MHKPO3MIEMEHTOR MOTYT CTaHO-
BHTBCA ONHIM I3 (GakTOPOR, OTPHUIATEIEHO BIHAIOIINX
Ha QYHKTIHOHATLHEIE TTapaMeTphl hyTGONHCTOR, TOBH -
IeHHEIH pHcK 3a6onesannii 1 GopMUPYIONTHI TIpeiTo-
CBUTKH A YCKOPEeHHS TATONOTHUECKHX TPOTIECCOB
TIOCITe OKOHIAHWSA CTOPTHBHO KaphepHL

HzBecTHO, UTO B 3aBHCHMOCTH OT HIPOBOH crieIHa-
TM3ard GyTOONHCTE MCTIRITHIBAIOT PA3IHUHEIE TIO
o0beMy 1 TpeGOBaHHAM K (DYHK ITHOHATLHOMY COCTOS-
HHIO OpTraHH3Ma HaIpy3KH. B CBsI3H ¢ 3THM, MEI pazze-
TN Bcex ofcnenyeMEX GyTGONHCTOR Ha IPYIIIEL B
COOTBETCTBHH C BHITIONHSIEMEIMH HTPOBK MH QYHKITHS-
MH W CPaBHHNH SIEMEHTHHIH cocTaB MX Bonoc. Kax
BHOHO M3 AaHHEIX, TIPEACTARTCHHEX B Tabnumax 1-3,
MeXKIy TpymaMi GyTGoIncToR obHAPYKIBATCA Cy-
IMECTBEHHEIE PA3THIWA B TTOKA3ATENAX MAHEPATLHOTO
obmena. Tak, y Bpatapeit HaOMONaeTCa MaKCHMAaTBHAS
KOHIIe HTPAITHA B BOIOCAX BCeX MaKPO3NTEeMEHTOB, a Tak-
we Mn, 51, Cr, Ti. OcofeHHO BBIIENSIOTCS BPATAPH
TIOBEINITEHHBIM YPOBHEM MarHus (B 1,7 pasa BEIme, dem
B CPEIHEM Y TIONEBBIX MTPOKOR), HaTpma (B 1,6 pasa),
Kaneims (B 1,5 paza) u kanna (B 1,5 paza).

Cpean MAKPORIEMEHTOR MAKCHMATEHO TTOBBIMIEH
YPOBEHE KpeMHHS 1 Maprafila (COOTBeTCTReHHS, B 2,0
1 1,4 para 1o cpaBHEHHIO CO CPEAHHMH 3HAYEHUAMH
14 TONEBEIX HTPOKOR). IHTepecHEIM clleIyeT CUNTAaTh
$haKT MIHHHMATEHOTO COLePKAHIA KOOaNnbTa B BOILOCAX
Bparapeii.

JL7st Moy 3amnTHUKOB, B CROIO OUepeah, Hanbonee
cBoliCTBeHHEI MIHHMATBHELE (TI0 OTHOLIS HIEO KO BCeM
¢dyTGONHCTAM B IR 0M) KOHIIEHTPAITIH MHOTIIX H3 H3y-
JeHHHIX XUMIUeCKHX 3NeMeHToB. K HuMoTHocATes Ca,
Mg, Na, P, a taxse Mn, Cr, Fe, Ni, Li, Ti, Al, As, Cd.

Hexosi i3 o611epr3MonoruiecKix mpecTaRIeHmd,
OTHOCHTENHHO HHZKWH YPOBEHE OOTBITHACTBA MAKpPO-
W MHKPORJIEMEHTOR B STOH TPYTIIE MOYKHO PAcIeHUTh
KaK CIeICTRHE MAKCHMATEHBIX (QHIHISCKIIX HAMOITHO-
HaIBHEIX HATPY30K, CBOHCTBEHHEIX IOy 3allHTHHKAM B
HanOoNbIIelH CTeNeHIL.

BormoxHo, 5TH IaHHEBIE CIYVAAT YKazaHHeM Ha He-
00XOANMOCTh KOPPEKINH MOAXOA0BR K OPraHM3aIiH
MUTAHAA W PapMaKkoIOTHIecKoTe ofecTieueHns 3ToMH
TPYIIE GYTEOTHCTOR, UTO, KOHEUHO e, TpebyeT Iamb-
HeHIM X yITyOIeHHBIX HecIeJOBaHM 1 J0Ka3aTeNECTR
¢ TIOMOITTBEO TaGOPATOPHBIX | (hYHKITHOHABEHBIX TTOKA-
3aTenei.

«OneMeHTHEIE TIOPTPETE, TTIONYUeHHEIE HAMA ¥ 3a-
INMTHHKOB H HaNafaroIlixX, HanOolee cOOTBETCTBYIOT
YCpeIHEeHHHM TToKazaTenan. OOpamiatoT Ha ceba BHHE-
MaHHe MaKCHManbHBIE KOHIIGHTPAIlHH B BOJNOCAX 3a-
muTHIKOB Cu, Co, Zn, Se, Al 1 As M MUHIMAILHEE —
MaKPORNEMEHTA-DIEKTPONHTA KAHA W THKETHX Me-
TannoB ONoBa M CBHHIA.

Hamanaronwe oTnngarTes oT ocTanbHBIR (yTGo-
THCTOR MAaKCHMATEHEIM YpoBHeM Fe, Li, Sn TeHAeHITH-
el K MOHIMKe HHOMY COIepKAHMIO 7Zn 1 51 B BOIOCAX.

Taxnm o6pazom, HAMW BIEPBEE ¢ TTOMOIIBIY MHO-
TO31eMEHTHOTO aHalN3a BOJIOC BHABICHEl OCODEHHOC-
TH 3JIeMEHTHOTO cTatyca (hyTOONUCTOR H eTo CBA3b C
WIPOBOH CrielManu3aIue.

JansHeliniee yImyOIeHHOS H3yUeHHE 3IeMEHTHOTO
ofMeHa GyTOONHCTOR MOXKET IIPHBECTH K IIepecMOoTpy
W TIeNeHATIPaBIeHAOH KOPPEKITHH PAITMOHOB MTHTAHHS
JUTS TIPHBE/IE HIS MX B COOTBETCTRHE NTPOBOH aMILTHTY-
e, BKITIOIEHHIO B apMTIpOrpaMME TTPETapaToB, pery-
THPYIONTHX 00MEH MAKPO- W MHKPORJIEMEHTOR.
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