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IIposedeno uccredosanue codepaicanus eumamuiios A, C, D, B, u B, 6 kposu 188 demeii 6 6ospacme 6-7 nem, noce-
Warowux OOUWKOIbHYIO 00PA306AMENbHYI0 OPSAHU3AYUIO, PACNOLONCEHHYIO HA MEPPUMOPUL KDYIHO20 NPOMbBIULTLEH-
HO20 Yenmpa c 3azpAsHeHuemM 00beKno8 cpedbl OOUMANUA OP2AHULECKUMU 8L eCTNBAMU MEXHOLEHHO20 NPOUCXOXHC-
Oenust (ammocghepHulil 6030YX: (henon, popmanvoeaud, dmunben3on, NUmMbe8ast 00d: X10POPaAHUYECKUE COCOUHEHUS)
6 KOHYEHMPAayusix, NPesvlluaouux 2USUeHUYecKe HopMamuesl. YCmanosieno, yumo oasxce npu coaiancupo8anHom
numanuu, 06ecnedeHHoOM GUMAMUHAMU HA YPOsHe Pu3suonrocuieckol nompedornocmu, 6onee 75% demeil umerom cHu-
JICEHHBIT YPOBEHb COOEPIUCAHUSL GUMAMUHOB 8 KPOBU. Bbisigniena ceés3b cHudiceHUs: YposHs obecneyenHocmu Oemetl 6u-
MAMUHAMU € NOBLILUEHHBIM COOEPHCAHUEM 8 KPOBU U3YUAEMbIX OP2AHUYECKUX COeOUHeHUll. XPOHUYeCKoe a3po2eHHoe
nocmynienue ¢henona, gopmanvoe2uoa, SMuULOeH301a U per 0S XJI0POP2AHUYECKUX COCOUHEHUL UCmoujaem pe3eps
cucmemvl AHMUOKCUOAHMHOU 3AWUmMbl, 0 4EM CEUOEeMeNbCMEyem YCMAHO8IeHHAs 00PAMHAsL C853b COOEPHCAHUL 8
KpOBU UCCTIEOYeMbIX OP2AHUYECKUX COCOUHEHULL C COOEPHCAHUEM (DEPMEHMO8 AHMUOKUCTUMETIbHO20 NPOuIs (CyK-
YUHAMOe2UOPOLeHA3a U 2YMAMUOHNEPOKCUOA3a) U obujell AHMUOKUCTUMENbHOU AKMUSHOCMU Cbl80POMKI KPOGIL.
B ycrosusax cuusicenus yHKyuoHanvbHoU akmueHocmu (hpepmMeHmos OKUCIUMENbHO-AHMUOKCUOAHMHOU CUCHeMbl
6o3pacmaem poib HeQEPMEHMAMUBHBIX PeaKYUll AHMUOKCUOAHMHOU 3AWUumbl, OCYUeCMEISeMbIX, NPexlcoe 8cezo,
BUMAMUHAMU, YTNO CONPOBOHCOAECMC NOBIUEHHBIM UX PACXOOOM. 3aNyCK MeXaHusma no8bluleHHO20 PACX0008AHUs
BUMAMUHO8 8 YCTIOBUAX XPOHUUECKOU MOKCUKAHMHOU HASPY3KU JI€XHCUN 8 OCHOBE (hOpMUPOBAHUs Oedhuyuma sumamu-
HO8, ACCOYUUPOBAHHO2O C 8030CUCMEUEM OPSAHUYECKUX COCOUHEHUL MEXHO2EHHO20 NPOUCX0dcOeHust. B mo dce epe-
MsL npozpeccupyrouuil 0epuyum sUmMamuHos co30aém ycao8us O CHUNMCEHUs. AKMUBHOCTU NPOYecco8 OUOMPAHC-
opmayuy XUMUYECKUX 8euecms MeXHO2EHHO20 NPOUCXONCOCHUs. U UX HAKONIeHuio 8 buocpedax. Dopmuposanue
83AUMOCBA3AHHBIX NPOYECCO8 (NOBBIULEHHBIIL YPOBEHb COOEPHCAHU 8 KDOBU OP2AHUUECKUX COeOUHEHUI MEXHO2EHHO20
NPOUCXOHCOCHUS <> 2UNOBUMAMUHO3) ABTIAEMC S NAMO2EHeMUYECKOU OCHOBOU NPocpeccupyowe2o depuyuma euma-
MUno8 y oemell u mpedyem papadomxu HO8bIX HOOX0008 K NPOPUAAKIMUKE U TIeHeHUI0 SUNOBUMAMUHO308 ) OeNCKO20
HaceneHus, NPOXCUBAIOWE20 8 YCII0BUAX CAHUMAPHO-CUSUEHUYECKO20 HeDIA2ONOoNY YU, C8A3AHHO20 C NPUCYMCMEUeM
6 00beKmax cpedbl OOUMAaHUsSL KOMNILEKCA OP2AHUYECKUX COCOUHEHUTI MEXHO2EHHO20 NPOUCXOICOCHUSL.

KnrodueBbie ciaoBa: demu; Xumuyeckue geuiecmed mexno2eHHo20 NPOUCXONCOCHUSL, 2UNOBUMAMUNO3, CUCeMd AHMU-
OKCUOAHMHOU 3AUUMb.
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PECULIARITIES OF FORMATION OF VITAMIN DEFICIENCY IN CHILDREN OF PRESCHOOL AGE,
SUBJECTED TO CHRONIC IMPACT OF CHEMICAL RISK ENVIRONMENTAL FACTORS

Federal Scientific Center for Medical and Preventive Health Risk Management Technologies, Perm, 614015, Russian Federation;

There was made a study of the blood content of vitamins A, C, D, B6 and B12 in 188 children aged 6-7 years attending
pre-school educational institutions located on the territory of a large industrial center with environmental pollution
of organic substances of man-made origin (atmospheric air: phenol, formaldehyde, ethylbenzene, drinking water:
organochlorine compounds) in concentrations exceeding hygienic standards. It has been established that even with
a balanced diet provided with vitamins at the level of physiological demands, more than 75% of children have a
reduced blood level of vitamins. There has been revealed a relationship between the decline of the level of provision
with vitamins and a high blood content of the studied organic compounds in children. Chronic both the aerogenic
and peroral intake of phenol, formaldehyde, ethylbenzene of organochlorine compounds depletes the reserve of the
antioxidant defense system, as evidenced by the established feedback of the blood content of the investigated organic
compounds with the content of antioxidant profile enzymes (succinate dehydrogenase and glutathione peroxidase)
and total antioxidant activity of blood serum. Under conditions of a decrease in the functional activity of the enzymes
of the oxidation-antioxidant system, there is increased primarily carried out by vitamins, the role of non-enzymatic
responses of the antioxidant protection, which is accompanied by an increased their consumption. The activation a
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mechanism for increased consumption of vitamins in conditions of chronic toxic load is the basis for the formation
of a vitamin deficiency associated with the exposure to organic compounds of technogenic origin. At the same time,
the progressive deficiency of vitamins creates the conditions for reducing the activity of biotransformation processes
of chemical substances of technogenic origin and their accumulation in biological environments. The formation of
interrelated processes (elevated levels of organic compounds in the blood of technogenic origin <> hypovitaminosis)
as the pathogenetic basis of the progressive vitamin deficiency in children requires the development of new approaches
to the prevention and treatment of hypovitaminosis in children living in conditions of sanitary and hygienic troubles
associated with the presence of a complex of organic compounds of technogenic origin in objects of the environment.

Keywords: children; chemical substances of technogenic origin; hypovitaminosis,; antioxidant protection system.
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PesynbraTtsl MHOTOIIGHTPOBBIX HCCIICIOBAHUH, MPOBEIEHHBIX
B Poccuiickoit denepanuu, cCBUAETEILCTBYIOT O HIMPOKOM pacmpo-
CTPaHEHUH B JICTCKO MOMYISIIMU CyOKIMHNYECKUX (OpM IeHIi-
Ta BUTAMHHOB, TIpu 3ToM 110 70% aeTeii, HE3aBUCHMO OT BO3pacTa,
BpeMeHH rojga u Mecrta l'lpO)KI/IBaHI/Iﬂ HMEIOT COYETAHHbBIN ﬂeq)Hl_ll/IT
Tpéx u 6onee ButamMuHOB [1-7]. Kpyroronuanslii HU3KHI ypOBEHb
o0ecre4eHHOCTH BUTaMHHAMu Tpymnbsl B BeisiBisercs y 60 — 90%
netei, 0eta-kapotuna — 6omnee uem y 40%, suramuna C —y 70 — 90%
obcnenoBanubixX [4, 8—12]. [locnencTBusamMu nepuunuTa BUTAMHHOB
ABJIACTCA YXYALICHUE CaMOYYBCTBUS ﬂeTeﬁ, CHUXKXCHUE UX YMCTBCH-
HOW M (U3NYECKON pabOTOCIIOCOOHOCTH, 3aMEJICHHE TEMITOB (H-
3MYECKOT0 M MCUXUYECKOTO Pa3BUTHSA, MOBBIILICHUE OCTPOH MH(pEK-
[IMOHHOM M XPOHMYECKOM coMaTHuecKoit 3aboneBaemoctu [2, 4, 10].

B Hacrosmiee BpeMs pa3BUTHE TUIIOBUTAMUHO30B y HACEJICHHS
CBSI3BIBAIOT C HEJIOCTATOYHBIM IIOTPEOIEHHEM BHTAMHHOB C ITH-
e, 4To 00yCIIOBICHO WX HU3KUM €CTECTBEHHBIM COICPKAHUEM B
nponyKTax, JJINTCIIbHBIM XpaHeHl/IeM u Hepa]_lI/IOHaIleblMl/I TEXHO-
JOTUSIMU  TIepepadOTKN CBHIPbSl, HecOATaHCHPOBAHHBIM IMHTAHUEM
HaceneHus u T. A. [2, 3, 7, 9, 13, 14]. B toxe Bpems cpeau dak-
TOPOB, BIUSIONIAX Ha YPOBEHb 00ECHEYEHHOCTH BUTAMHHAMH, He-
MaJasi pojib OTBOAUTCS M XHMUYECKAM (pakTopam cpersl oOuTaHus
[6, 7, 14-16]. Pesynbrarsl uccienoBanuii Yecnokosoii JI.A. ¢ coast.
(2013) mo3BONMIIN YCTAHOBHUTH TECHYIO CBSI3b HU3KOH 00€CTIeYeHHO-
CTH JIETCKOTO Hacenenus puramunamu A, E, C, B, B, u B, ¢ 3arpss-
HEHUEeM aTMOC(EepHOro BO3IyXa, HOUYBBI, MUTHEBOI BOJBI XUMHUYeE-
CKMMH BEIIECTBAMHU C MPOOKCHIAHTHBIMH CBOWCTBaMH. B ycroBusax
XUMUYECKOIO OKHCIHMTEIBHOIO CTpecca B MEXAHU3M aHTHOKHCIIH-
TEJIFHON 3alIUThl aKTUBHO BOBIICKAIOTCS BHTAMHHBI, 0ONamatonine
AQHTHOKHCINTENbHbIMU cBoiicTBamu [8]. TTo MHenuio Pebposa B.I.
u coaBT. (2008), HanboIee YacTo B MEXaHU3M MOIABICHHSI XUMHUYC-
CKOTO OKHMCJIUTENIBHOTO CTPECCa BOBIEKAIOTCA BUTaMuHbl A, B,, B,
B,, C,B,, D,, D,, P [6]. Pe3ynbrarsl MHOTOIEHTPOBBIX UCCIIEN0OBAHUH
TTOKA3bIBAIOT, UTO y JIETEH, MPOXKUBAIOIINX B YCIOBHUSAX 3arpsA3HCHUS
OG’beK’TOB Cpeabl O6I/ITaHl/Iﬂ OpraHu4€CKUMHU COCAUHCHUSIMU TEXHO-
TEHHOTO TIPOUCXOXKACHUS C BRIPAYKCHHBIMUA OKHCIHTEILHBIME CBOM-
CTBaMH, HAOIIOIAETCs JOCTOBEPHOE CHIDKEHUE COAEPKaHUS B KPOBH
suramuna C, Au E[1, 3, 16, 17].

Lenbi0 HACTOSIIIIETO UCCIIEIOBAHUS SBIISUIOCH HU3YUEHUE BIUSHUSA
KOMIUIEKCA OPTaHUYECKUX COCANHEHHH, 00IaIatoNNX BEIPaYKSHHbI-
MU OKHCIIHUTEIBHBIMH CBOWCTBaMHU ((eHon, dhopmaiabaerua, TUiI-
0eH3071, XJI0pOpraHMYEeCKHE COeTUHEHN) HA pa3BUTHE THIIOBUTAMU-
HO30B Y JIeTeH JOIIKOJIIBHOIO BO3PacTa.

MarepuaJj u MeTOIbI

Jlnst u3ydeHns! pojiM TEXHOTEHHBIX XMMHUYECKHX (aKTOpOB cpe-
Il o0uTaHus B pOPMHUPOBAHUK HU3KOH 0OCCIICYCHHOCTH JIeTel BH-
TaMHHaMH ObUIO MIPOBEICHO KIMHUKO-1a00paTopHOe 00CIe0BaHHEe
188 ropoacknux ONIKOIBHUKOB B Bo3pacTe 6—7 jeT. Bee obcieno-
BaHHbIE JIETH IOCEILIANHN JIOMIKOIbHYI0 00pa30BaTEIbHYI0 OpraHH-
sanuio (JI00) ne menee 3 ner. ComiacHO QU3aliHY MCCICIOBAHMS,
JIeTH CeMel ¢ HU3KUM TOJYIIEBBIM J0X00M (HMKE MPOKUTOUHOTO
MHHHMYMa), a TaKKe JAeTH ¢ TskENON comaTnyeckoil maronorueii He

BKJIIOYQJIUCH B IIPOTrpaMMy oOcieioBanus. [t yCTaHOBIGHHS 0CO-
OeHHocTel (HOpMUPOBAaHUS JePUIIUTa BATAMHUHOB Y JOIIKOJIBHUKOB,
O/IBEPTAIONIUXCS BIMSIHUIO XUMHYECKUX (DaKTOPOB PUCKA, BCE 00-
cretyeMble ObIIN pacIipe/iesieHbl Ha ABe TPYMHIEL. [ pynmy Habmone-
HUS COCTaBMIIM JIETH, Y KOTOPBIX YPOBEHbL COAEPKAHMSI B KDOBU JIBYX
u OoJiee BUTAMIHOB ObUT HIKE (PH3HOJIOTHYCCKON HOpMBI (146 me-
Teil); TpyIIa CpaBHEHUs cOCTosIa U3 42 nereid ¢ PU3noI0OruIecKuM
YpOBHEM BCeX MCCICHOBAHHBIX BHUTaMHHOB. 1o mosioBo3pacTHOI
CTPYKTypE CpaBHUBAEMbIE TPYIIIBI HE UMETH CTAaTUCTHYECKN 3HAUH-
MbIX pazauunii (p = 0,79-0,83).

Pabora BBITIONHEHA B paMKax IUIaHA TOCOIOMHKETHBIX HAydHO-
nccnenosarenbckux pador ®BYH «®HL[ MIIT YP3H» B coot-
BETCTBHU C OTPACIICBOI HAyYHO-HCCIIEOBATENILCKON IPOTrpaMMOn
Pocniorpebranzopa ua 20162020 rr.! Kinuanko-naboparopHsie uc-
CJICJIOBaHUS! BBIIOIHSINCH B COOTBETCTBUH C STHYSCKUMH ITPUHIH-
namu XenbcuHkekol [exnaparyu (1983 1) u HannonansHOTO CTaH-
napra PO TIporpamma uccienoBanus Obia 000peHa DTHIECCKIM
xomuterom O@BYH «®HI] MIIT YP3H» (mporokon Ne 2, 2016 ).
Jlns mpoBeneHus 1ab0paTOPHBIX UCCIIENOBAHMI Y poANTeNnel ooce-
JIOBaHHBIX JIeTeH MpEBAPUTEIBHO OBUIO MOIYyYEHO TOOPOBOJIBHOE
MHPOPMHUPOBAHHOE COTTIACHE.

OT60p Mpobd aTMOCchHEpPHOro BO3Ayxa Ha TEPPUTOPHUU Pa3Melie-
uust 10O 6bu1 mpoBenéu B coorserctBun ¢ TOCT 17.2.3.01-86°.
Jlns oneHku kauecTBa Bo3ayxa nmoMemenuit /OO uccnenosaH Bo3-
JIyX UTPOBBIX KOMHAT; 0TOOP P00 OCYIIECTBIISICS B COOTBETCTBUH
¢ T'OCT P UCO 16000-1-2007*. Onpezenenne B npobax BO3AyXa
(hopmaibaeruia MpOBOAUIN METOJOM BBICOKOA(D(EKTHBHON KU-
kocTHO# xpomarorpaduu (BOXX) (kumxoctHBIE XpomaTorpad
Agilent 1200 Series ¢ THOAHO-MaTPUYHBIM AeTeKTOpoM). Vccie-
JIOBAaHHE OJTWJIOEH30Ja BBINONHSIIOCH Ta30XpOMaTOrpaduuecKuM
MmetoqoM (ra3oBeiii xpomatorpad «Kpucramn 5000» ¢ xamuuisp-
Ho konoHkoi HP-FFAP m nerekropoM MOHM3aIMM B IUIAMEHH),
(heHomna — creKTpohOTOMETPUIECKUM METOAOM (CIIEKTpo(oTOMETP
Lambda). CpenHecyToYHOE COIEpKAHHE XUMHYECKHX BEHICCTB
B arMoc(epHOM Bo3ayxe u B Bo3ayxe momemenuit JJOO ompene-
JSUIMCh KAk cpelHeapu(dMEeTHYeCKoe pa3oBbIX KOHIEHTpalUi B
npobax, OTOOpaHHBEIX B T€UEHHE CYyTOK. KauecTBO MUTHEBOW BOJIBI
B JIOIIKOJBHBIX OPTaHU3AIMAX OIIEHHBAJIOCH KaK MO JAHHBIM MO-
HUTOPUHTOBBIX uccienoBanniit @O CI'M, tak u 1o pesynbratam
HaTypHBIX n3Mepennii. Coxeprkanne xsopopopma 1 4- XJIOPUCTOTO
yIliepojia B MMUTHEBOH BOJE OMPEACISINCH METOIOM Tra30BOH Xpo-
Mmarorpadun Ha xpomarorpade «Xpomarsk-Kpncrami-5000» ¢ ra-
JIOT€HCENEKTUBHBIM JIETEKTOPOM.

! OrpacieBast HayIHO-HCCIENOBATENbCKast TIporpamMma PocrotpeOHaizo-
pa Ha 2016-2020 1. «['MrueHnYeckoe HayuHOe 0O0CHOBaHUE MUHUMH3ALIUH
PHCKOB 3/10pOBbIO HaceseHus: Poccum.

? Hatmonaneueiii crangapt PO TOCT-P 52379-2005 «Hannexaruas
xuHnaeckas npaktuka» (ICH E6 GCP).

3TOCT 17.2.3.01-86 «Oxpana npupomst. Atmocdepa. [Ipasuia KoHTpo-
JISl KauecTBa BO3/yXa HAaCEJIEHHBIX ITyHKTOBY.

4TOCT P UCO 16000-1-2007 «Bo3ayx 3aMKHYThIX oMerieHui. Yactb
1. O160p mpo6. OOIIKE MTOTOKEHHSD).
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CpaBHHUTE/IbHbII aHAJHU3 BECOBOI0 KOJHYECTBA MPOAYKTOB, MOTPed/IsieMbIX pedéHKOM

JOO, ¢ pekoMeHlyeMbIMH THTHEHHYEeCKHMH HOPMATHBAMH
(CanlluH 2.4.1.3049-13, B rp./cyT, 6pyTTO)

Tab6nuna 1 HaGopo [18] B oTaene OMOXMMHYECKUX H
LHUTOTCHETHYECKUX METOJ0B HCCIICJOBAHHUS
OBYH «®HI[ MIIT YP3H» (3aB. oTa., 1-p
Meq. Hayk 3emisHOBa M.A.)

Ananus pE3YIbTAaTOB KIMHHUYECKUX U

Meron
MEHIO-PACKIIA/IOK,
B Ip/cyT, OpyTTO

HanmeHnoBaHue MUIEBOTO IPOIYKTa UIIH
IPYIIbI NUILEBBIX TPOTYKTOB

Pexomenyemoe
KOJINYECTBO NPOTYKTOB
B CyTKH JUIsl IeTeit
3-7 €T B COOTBETCTBUH
¢ CanlluH 2.4.1.3049-13,
B rp/cyT, OpyTTO

MoJ10KO ¥ KUCIOMOJIOUHBIE TPOXYKThl  399,1 £ 107,8* 450*
¢ M.JI.K. He Hike 2,5%

TBopor, TBOpOKHBIE H3AeaHs ¢ MoK, 118,0 £ 32,0% 40*
He MeHee 5%

Cwmerana 18,4 £ 14,0 11
Msico 102,8 + 74,1 60,5
Pr16a (uie) 86,2 +20,9% 39%
Kaprodens 211,5+106,1 209
OBol11y, 3€JI€Hb 278,7+173,6 325
DpyKThI (II0/bI) CBEXKUE 126,3 £ 59,4 114
Coxu (hpyKTOBBIC (OBOIIHBIE) 135,7 + 59,4* 100*
X1eb prkaHo (prKaHO-IIIICHUYHBIH) 50,0 50
X11e6 NIIeHUYHBIH 11K X71e0 3epHOBOH 80,0 80
Kpyms! (31akn), 6000BbIe 55,0+ 31,5 43
Macno cnuBoyHOE 21,8+4,2 21
Macio pactutensHoe 10,3 +6.,0 11
Caxap 55,1 +£10,6% 47*

11abOpaTOPHBIX HCCIICOBAHHN TPOBOIUIICS

Jloctopeprocts ¢ TMOMOIIBIO IporpamMmel Statistica 6 1 crie-

pasnnunii, [HABHBIX MPOTPAMMHBIX TPOIYKTOB C MPH-

p<0,05 noxenusimu Microsoft Office (MS Office).

HopMmanbsHOCTh pacnpeneneHus U3MepsieMbIX

MepeMeHHbIX MpoBepsuiach B Tecte Kommo-

<0,05 ropoBa—CMupHoBa. [l  KOJIWYECTBEHHOM

XapaKTEePUCTHKN HCCIIEAYyEeMBIX IOKa3areneit

<0,05 HCIIOJIb30BAJIM 3HAYCHUS cpcaneﬁ M) u eé

= OIMOKK (m), TaK KaK CIy4YaiHbIC BEIHMYUHBI

aHAIM3MPYEMbIX TIOKa3aresieil COOTBETCTBO-

1,0 BaJIM 3aKOHY HOPMAaJbHOTO paclpe/eIeHusI.

0.16 JIOCTOBEPHOCTH pa3iinudil H3ydaeMbIX MOKa-

3areniell B cpaBHMBaeMbIX rpynnax (M, +m,

<0,05 nporus M, £ m,) ycTaHaBIMBAalIM 1O KPHUTe-

0,92 puto Cteronenra (¢ > 2, p <0,05) [19]. Beimoan-

HEHHE HCCIIETOBAHUS CBA3U MEXKITY COIeprKa-

0,24 HUEM XMMHYECKUX BEIIECTB M BUTAMHUHOB B

0,09 KPOBH, a TaKXKe COJep)KaHHEM BHTAMHUHOB

<0.05 B KPOBH M OTKJIOHEHHEM KJINHHKO-JIadopa-
=Y,

TOPHBIX TIOKa3zaTened OT (hHU3MOTOTHYECKON
HOPMBI BBIIOJHAJIOCH METOJAaMM Helapame-
TPUYECKOW CTAaTHCTHKH, OCHOBAaHHBIMH Ha
pacuéTe IMokas3aTeisl «OTHOLICHMsS ILIAHCOBY
0,07 (OR) u ero nosepurenpHOTO HHTEpBana (DI).

VYcraHoBNIEHHAs CBA3b CUUTANIAch JAOCTOBEP-
0,28 HOM, eciu HuKHs rpanuna DI mpessimana
0,37 1,0 (B oTmeme MareMaTH4ecKOr0 MOJAEIHPO-
<0.05 BaHus cucteM u mnpoueccos ®BYH «DHI]
s MIIT YP3H; 3aB. oTnenom KaHA. TEXH. HAyK

MMpumevyanue. * — mocroBepHOCTH pazimuunii p < 0,05.

Cozneprxanue B KpoBH JieTeil hopmanbaeruia, Gpexomna, STuiadeH-
3011, OeH301a, XI0podopMa M 4-XJIOPUCTOTO YIIIepoaa Onpeses-
JIMCH IO CTaH/IAPTHBIM MeTOo/MKaM. B Xoze ucciieoBanust ObuM 0TO-
Opanbl 472 pazosble u 118 cyTounbix mpob armocdepHOro Bo3ayxa,
124 npo6b! uTheBo# Boabl, 188 mpod kpoBH. XUMHKO-aHATIUTHYE-
CKHE HCCIIEIOBaHUS P00 aTMOC(HEpHOTO BO3/LyXa, MUTHEBOH BOABI
u Guocpes MPOBOAMWINCH CONIACHO JEHCTBYIOIMM HOPMATHBHBIM
JIOKyMEHTaM COTPYJHHKaMH OTJela XHMHUKO-aHAIUTUYSCKUX HC-
cnepoBannit ®EYH «®PHI MIIT YP3H» (3aB. ota., 1-p 610I. HayK
Vnanosa T.C.).

V3ydeHne KOTMYECTBEHHBIX M KAYECTBEHHBIX XapaKTEPHCTHK
nutanus aerei B JIOO u ero obecrieueHHOCTH BUTAaMHHAMM OCY-
IIECTBIIIOCh PACUETHBIM METOAOM IO JAHHBIM, MOJTYyYCHHBIM U3
20-7HEBHBIX MEHIO-PACKIIaI0K OCEHHETO, 3MMHETO M BECEHHETO Ce-
30HOB, TEXHOJIOTUUECKHUX KapT OJIfo7 ¥ OpaKkepaskHbIX )KypHAJIOB, H
BBIMOJTHSIOCH CHENUATHCTAMH OT/ENa COUUATbHO-THTHEHHIECKOTO
monuropunra ®bYH «®HI[ MIIT YP3H» (3aB. ota., KaHa. Men.
nayk Kueiin C.B.).

Wsyuenne ypoBHs conepkanus BuTaMutoB B, u B, B kposu Jie-
TeH MPOBOJUIOCH MUKPOOHOJIOTHYECKHM TECTOM B KOMOHHAIIMH C
KOJIOPIMETPUIECKUM METOZOM; cofepskanue Butamuna C ompene-
JISUIOCh B KOJIOPUMETPUUYECKOM TecTe; BuTamuHa A, D u E — metonom
HDA [18]. Bee uccnenoBanus ObUTH BBITIOIHEHBI C HCITOIB30BAHUEM
71a00paTOpHOro MMMYyHoJorudeckoro ananusaropa «ELx808IU» n
NMMYHO()EPMEHTHOTO MHUKPOIUIAHIIETHOTO aBTOMATHYSCKOTO aHa-
nu3atopa Infinite F50 B otnene GHOXMMHYECKHX W IMTOTCHETHYE-
ckux MeTos10B uccienopanusi ®bYH «®HIL] MIIT YP3H» (3aB. otx.,
II-p MeA. Hayk 3emisiHOBa MLA.).

Jlnst  OneHKH HanpsDKEHHOCTH OKHUCIHTEIbHO-aHTHOKCH-
JMAQHTHBIX peakIUil MPOBOAMIOCH ONpeAeleHHe oOmeil aHTu-
OKCH/IAaHTHOM aKTHUBHOCTH CBIBOPOTKH KPOBM, COJAEPKAHUS
TUPONIEPEKNCel JINMUI0B, MAaJOHOBOTO JAHMANbAETHIA, CyIIe-
POKCHAANCMYTa3bl M TIyTaTHOHNEpOKcHAa3bl. McciaemoBaHus
BBIIIOJTHSUINCH 110 CTAHJAPTHBIM METOJUKAM C HCIIOJIb30BaHHEM
aBTOMATHYECKOT0 OMOXMMHUYecKoTro aHamuzaropa Konelab, um-
MyHo(epMeHnTHOro aHanuzaropa ELx808 u cranmapTHBIX TecT-
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JI.A. KupbsiHOB).

Pe3yabTarnl

HccnenoBanue kadecTBa arMoc(epHOro BO3ayXa Ha TEppH-
topun pasmerieHus JJOO mokasano, 4TO CpPEeIHECYTOUHOE COIep-
xaHue (opmanbaeruaa He npesbimaio 2,0-10° + 0,4-103 mr/m?
IIOK.. = 1,0-102 wmr/m®, p < 0,001), a stunbensona — 10
2,0-1073 mr/v® (MK = 2,0-102 mr/™?, p < 0,001), uto B 060X
citydasix ObLUTO HM)KE THTHEHHYECKUX HOPMAaTHUBOB. B TO e BpeMst
Cpe/iHeCyTOuHas KOHIEeHTpalus (eHona B aTMOCHEpHOM BO3My-
xe pgocrurana 7,4-107° + 1,8-107 mr/m® (ITAK. . = 3,0-107 mr/m?,
» <0,001), gTo B 2,5 pa3a mpeBHIIIAIO JOMYCTUMBIA YPOBCHbB.

Pe3ysbraThl HCClIe0BaHMs KauyecTBa BO31yXa HMIPOBBIX I10O-
memernii OO MO3BONMIN YCTAHOBHUTH, YTO cojep:kanue (hop-
maspaeruaa jgocrurano 1,8:102 + 0,4-102mr/M> U 10CcTOBEpHO
npeBbiniano ruruenudeckuii Hopmarus (ITJIK . = 1,0-102 mr/m?).
YpoBeHs (enona B Bo3ayxe UrpoBbix momenieHuit OO cocras-
asut 7,00107% £ 1,7-107° mr/M® 1 Taxke JOCTOBEPHO MHPEBBIIIAI
nonyctumyto wHopmy (ITOK.. = 3,0-10° wmr/m*). OmHOBpemeH-
HO B BO3/yXe HTPOBBIX MOMELICHUII MPUCYTCTBOBAT ITHIOCH30I
(2,0:10°+ 0,110 mr/m*), omHAKO €ro KOHICHTpAIHs Obljla HUXKE
ruruernueckux tpedosannit (IAK.. =2,0-102 Mr/m?).

M3yueHne kauecTBa MUTHEBOW BOJBI B JIOMIKOJIBHOW OpraHu3a-
LUK [TOKA3aJ10, YTO CoIepKaHue Xxaopodopma B 2,7 pa3a MpeBbIIIaIo
HOPMATHBHBIN ypoBeHb 1 cocTaBisuio 0,54 + 0,08 mr/i, xmopa ocra-
TOYHOTO cBOOOIHOTO — B 2,2 pasa (1,1 + 0,4 mr/n), a X0pa ocTarod-
Horo cBs3aHHOTO — B 1,25 paza (1,5 + 0,6 mr/m).

AHanM3 JAaHHBIX MEHIO-PACKIIAI0K, TEXHOJIOIMYECKUX KapT U
OpaxepakHbIxX xypHasnoB JIOO mokasai, 4To Ui AETeH OpraHu30-
BaHO 5-pa30BOEC MUTAHUE C 4-4aCOBBIMH MHTEPBATIAMH MEKIY MPHU-
eMaMH TIHIIH, KOTOPOE OCYIIECTBISIETCSI B COOTBETCTBHU C 20-/1HEB-
HBIM MEHIO, pa3paboTaHHOM Ha OCHOBAaHMH pPErIaMEHTHPOBAHHBIX
TEXHOJOTHYECKUX HOPMATHBOB M PEILEITYP KYJIHHAPHBIX H3JICIIHI
st JIOO [13]. Tlpu uccnenoBanuu GpakTHIECKOTO MUTAHUS [ETEi
He OBUTO BBISIBIICHO CIy4aeB MOBTOPCHHS B 3-THEBHBIX MEHIO-pac-
KIIaJIKaX aHAIOTMYHBIX OJIFOMI, YTO B COBOKYITHOCTH C UCIIOJHEHHUEM
TpebOBaHM K CYTOUHOMY HAOOPY MPOAYKTOB 00ECIICUMBAIIO PA3HO-
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Tabunuma 2

Copep:xanue B KPOBH OPraHMYECKUX COeJUHEHH I TEXHOTeHHOT0 MPOUCXOKIeHUs y AeTeit
¢ pa3JHYHOI 00eceYeHHOCTHI0 BUTAMHHAMU

TIOJIL3YEMBIX ULl OpraHU3alluy TUTaHUs JACTeH,
B 3 pa3a MpeBbIIIeHbl HOPMBI TOTPEOICHUS TBO-
pora ¥ TBOPOXKHBIX H3/IeIHid, B 1,4 pa3a — pbIOHI,
COKOB, (pyKTOB 1 OBoILEeii, B 1,7 paza — caxapa,
OJTHAKO KOJTMYECTBO MOJIOKA ¥ KHCJIIOMOJIOUHBIX

MPOIYKTOB HIKE HOPMBIL, YTO HE COOTBETCTBYET
tpeboBanusm CanlluH 2.4.1.3049-13 (tabm. 1).

Pesynprarel pacu€THbIX HCCIEIOBAaHUH MO-
3BOJIWJIM YCTAHOBUTD, YTO COJEpKaHue Oellka B
CYTOYHOM PallMOHE MUTAHUS JAeTel COCTABIISIO
66,3 + 9,3 1, xupa — 62,5 £ 9,8 1, yrneBonoB —
261,3 £ 19,1 1, a KaJOPUIHOCTH palyoHa J10-

JlocToBepHOCTH

XuMHUEeCKHEe BEIIECTBA I'pynma HaGmonenust | [pynmna cpaBHEHUs pag?g;#faxzmy
p<0,05
®denon, mr/om? 8,8-103+£1,2-103 55-10°£1,6-1073 <0,05
dopmaibaeru, Mr/am? 3,9-103+£0,5-10° 2,0-103+£0,3-103 <0,05
Xiopopopm, mr/mm? 1,0-10°+0,1 - 10° 0,7-10°£0,1 - 107 <0,05
4-xmopucTeiii yrepox, mr/mv® 0,4 - 104+ 0,05 - 10 0,2 - 104+ 0,07 - 10* <0,05
D1unbeHso, Mr/am? 2,1-10%+£0,2-10* 13-10%+0,2-10* <0,05

crurana 1864 + 134,1 kkai, 94T0 COOTBETCTBYET
(PU3UOIOTHYECKUM MOTPEOHOCTSM JIETEH 3TOrO
Bo3pacTa. Takum 00pa3oMm, CyTOYHOE COIepiKaHHE OCIKOB B MEHIO
nereit obecrnieunBano 14,2 + 1,4% cyTouHOW KaJlOpPHUITHOCTH paiu-
ona, xkupoB — 30,1 + 3,7%, yreBonos — 56,2 + 3,8%, 4T0o COOTBET-
ctByet Tpebosanusam CanlluH 2.4.1.3049-13 (6enkn 12—15%, >xupst
30-32% u yriieBoasl 55-58% COOTBETCTBEHHO ).

IIpoBenéuHbIii HA OCHOBE MEHIO-PACKIAJO0K aHAIM3 BUTaAMMH-
HOM O0OECHEeUeHHOCTH paloHa MUTAaHUsS JeTed IoKas3al, 4YTo B
cpeqHeM B TeueHue nHs net nonydaior 0,89 + 0,20 Mr BuTamMuHa
B, (¢usnonoruyeckas Bo3pactHas norpedHocts — 0,4—1,8 mr/cyT),
1,0 = 0,3 mr ButamuHa B, ($pusnonornueckas BozpactHas moTpeod-
HOCTh — 0,3—1,5 mr/cyT), 39,9 + 12,6 mr Butamuna C (puznonoruye-
ckast Bo3pacTHas motpe6HocTh — 30,0-90,0 MI/cyT), 4TO MOTHOCTHIO
COOTBETCTBYET BO3pacTHbIM HopMmaruBam’ [13].

HccnenoBanne comepikaHusi B KPOBH  OOCJIEIOBAaHHBIX Jie-
Teil BUTaMUHa A TIOKa3ajo, YTO €ro CPEIHErpPYIIIOBOC 3HAUCHHE
(0,23 £ 0,02 MKr/cM®) HE OTIMYAIOCH OT (PUHOTIOTHIECCKON HOP-
Mmbl (0,13 — 0,51 mxr/em®; p = 0,68), onnako y 15% mereil He mnpe-
Beimano 0,12 + 0,01 Mkr/cM® u ObUIO JOCTOBEPHO HIKE HOPMBI
(p < 0,01). CpennerpynnoBoe cojep)kaHue B KpOBH BUTaMuHA E
nocrurano 0,37 + 0,03 MKMOIB/IM?, 9TO COOTBETCTBOBAIO (hU3HO-
norudeckomy ypoHio (0,15-0,87 mxmons/am?, p = 0,46). Pesynsra-
ThI UCCIICIOBAHMUSI TOKA3aJIH, YTO COJEPKaHUe B KpoBH BuTamuHa C
He mpesbinano 4,82 £ 0,31 Mr/cM?, 4TO COOTBETCTBOBAIO TOJb-
KO HIKHEW Trpanuie (Gpusnonorndeckoit Hopmsl (4,0-14,96 mr/cm?,
p=0,09). Cnenyer oTMeTHTB, 4TO y 75% JA€TEH 3TOT MOKA3aTeIh OBLI
HIKE CPETHErPYIIIOBOr0 W COCTAaBIsLT TOJbKO 2,88 + 0,23 mr/cm®
(» < 0,001 — x ¢usmonornueckoi Hopme). Cpennsisi obecredeH-
HOCTH eTeit ButamuHoM D pocturana 29,38 + 1,91 ur/em® (Hopma
30-100 ur/em®, p = 0,26), onxako y 70% mokasareib He MPEBbIIIal
23,16 £ 1,13 ur/cm® u 6611 HIDKE Qusronorudeckoro (p =0,02). Cpen-
HErpyTNOBOE CONEPIKAHUE B KPOBH BUTAMUHA B, COCTABIIANO TOJIBKO
6,48 + 0,58 mxr/mm® (husmonoruueckas Hopma — 4,6—18,6 Mrr/om?,
p = 0,72), onnaxo y 60% peteit 3TOT mokasarenb OBUT CyIIECTBEH-
o umxke (3,46 £ 0,20 mMxr/aM?), 94TO JOCTOBEPHO OTIMYAIOCH OT
HIDKHEH TpaHuIbl dusnonornyeckoir HopMel (p = 0,02). Cpenne-
IpYINIoBOE COJepKaHue B KPOBU JeTel BUTamMuHa B, cocTapsno
166,35 + 24,49 nmons/am® (HopMma — 149—616 imoins/nv?, p = 0,68),
ozHako y 45% pereii mocturano tonbko 121,44 + 4,10 nmoms/am?,
YTO HE COOTBETCTBOBAIIO (hu3noorndeckoit Hopme (p = 0,02).

O060011eHNEe TTOyYSHHBIX PE3yIbTaTOB IMOKA3aI0, YTO TONBKO Y
22,3% o0cie0BaHHBIX JETCH Cofep:KaHUE OCHOBHBIX BHTAMHHOB
(A, C, I, E, B, u B|)) B KpOBH COOTBETCTBOBAIIO (PU3MONOTHYECKOH
HopMe, y 37,8% meTeit umencst 1eHIUT OJHOTO BUTaMKHa (KaK mpa-
BuIO, B ), y 35,1% nmereii — nByx Buramunos (B, u B, —y 28,2%
neTel, a BuTaMuHoB B, n D —y 6,9%). Couerannas Hen0CTaroy-
HOCTh TpEX BuTaMuHOB (B, B, u D) perucrpuposanack He 6ornee,
4yeM y 4,8% o0cnen0BaHHBIX.

5 Buta/1 O€IIKOB, JKMPOB YITICBOIOB B 9HEPTETHUCCKYO LIEHHOCTh PALlHo-
Ha PacCYNUTaH B COOTBETCTBHH CO CIPABOYHHUKOM «XHMUYECKUIl COCTAB MH-
MIEBBIX MPOTYKTOBY.

© XUMHYECKHUI COCTAB MHUIICBBIX MPOAyKTOB: CIpaBOYHUK / TOA pen.
aneH-kopp. MAU, npod. .M. Cxypuxuna u akanemuxa PAMH, mpod. B.A.
Tyrenssana. — M.: leJlunpunr, 2002. — 236 c.

" Mertoauueckue pekomenaarnuu Ne 2.3.1.2432-08 ot 18.12.2008 . Hop-
MBI QH3HONIOTHYECKUX TOTPEOHOCTEH B YHEPTUH H MUIIEBBIX BEIECTBAX IS
pas3IMyHbIX rpynn HaceneHus Poccuiickoit @enepanuu. 18 c.

B xone nampHelIIero mccienoBaHus ObUT TPOBEAEH COMOCTA-
BUTENBHBIM aHAN3 COAEPKAHMSA B KPOBHM OPraHMYECKHX BEIECTB
TEXHOTCHHOTO MPOUCXOXKICHUS Y IETCH C Pa3IMYHbIM yPOBHEM 00¢-
CIIEUCHHOCTH BHUTAMHHAMHU. Pe3ymbraThl XHMHKO-aHAJTHTHYECKHX
UCCIICZIOBAaHUH TTOKa3alM, YTO cozepkanue QeHona, hopmalbIeri-
na, dTIIIOeH30I1a, 4-XJIOPUCTOro yriepona U XJopodopma y JieTei
TpyIIBI HAOMIOAEHUS T0CTOBEPHO B 1,4—2,0 pa3a mpeBbIIIaio Mmoka-
3aTeNy IpyNIsl cpaBHeHus (Taou. 2).

BepositTHOCTH  (hOpMHpOBaHHS B KpOBH JeTel C T'MIIOBHUTA-
MHHO30M TIOBBIIICHHBIX KOHLEHTpauui ¢enona (OR = 6,98;
DI=2,96-18,42), popmanbaeruna (OR = 2,18; DI = 1,21-9,44), 4-x
xnopuctoro yraepoaa (OR =4,35; DI = 2,38-12,37) u stunbenzona
(OR = 2,68; DI = 1,33-7,72) ot 2 no 7 pa3 mpeBbIIIana TakOBYIO B
TPYIIIE CPABHEHUSL.

B xoze uccnenoBanus ObUla yCTQHOBJICHA CBSI3b MOBBILICHHBIX
KOHIIEHTparuit B kposu strindensona (OR = 2,39; DI = 1,61-9,82)
u 4-xnopuctoro yriaepoaa (OR = 3,26; DI = 2,07-18,11) co camxe-
HHEM YPOBHSI BUTaMHHa A, IOBBIIICHHOTO COAEpKaHHs (hopMallb-
nerupa (OR = 3,39; DI = 2,07-13,62) u 4-xmopucrtoro yriepojaa
(OR =4,48; DI =2,98-16,43) co cumxenuem Butamuna Bs. YcraHoB-
JICHa CBS3b TMIOBBIIICHHOTO cosiepkaHus B kpoBu Genona (OR = 2,67;
DI = 1,54-8,72) u ¢popmansaeruga (OR = 3,06; DI = 1,34-9,05) co
cHIKeHneM ypoBHs ButaMuHa A u ButamuHa C (penon — OR =3,37;
DI =1,86-12,43; dopmansaerng — OR = 2,44; DI = 1,09-11,34).

V3ydeHne COCTOSHUSI OKHCIMTEIBHBIX M aHTHOKUCIHTEIIBHBIX
MPOIECCOB TIOKA3aI0, YTO yPOBEHb (DEPMEHTOB aHTHOKCHIAHTHON
3aUThl (INIyTaTHOHIIEPOKCHIA3a U CYIEPOKCHIAUCMYTa3a) y feTeil
TPYMIEl HaOMIOAEHHsT OBLT JOCTOBEPHO HIDKE MOKa3aTeledl TPyIIIED
cpaBHeHus (p < 0,05); kpome TOro, B LIEJIOM AHTHOKUCIUTEIbHAS
AKTHBHOCTBH CHIBOPOTKH KPOBM y JI€TEH IpyIIIsl HAOMIONeHNs Obl1a
JTIOCTOBEPHO HIKe rpymnmbsl cpaBHeHuA (p < 0,05) (Tadmn. 3).

VYCTaHOBIIGHO HAJIMYUE CBSI3M IOBBIILICHHBIX KOHICHTpALUii
B kpoBu ¢penoma (OR = 1,96; DI = 1,22-7,17), dopmanbaeruna
(OR = 2,18; DI = 1,48 — 9,83) u stunbenszona (OR = 2.41;
DI = 1,39-10,59) co cHIKEHHEM ypOBHS TIIyTaTHOHIEPOKCHAA3BI
u cynepokcuagucmyTassl (penon — OR = 2,47; DI = 1,69-6,29;
dopmanprerun — OR = 2.81; DI = 1,89-11,72; stunbenzon —

TaGnuuma 3

CpaBHUTEJIbHBIN aHAIN3 NOKa3aTe el
OKMC/IUTEIbHO-AHTHOKUCIUTEIBHBIX PeaKimii
Y AeTeii ¢ pa3JM4HOil 00eceYeHHOCTHI0 BHTAMHHAMH

JlocroBepHOCTH
paznuumit
IToka3arens Tpynna Tpynna MEXKITY
HAOIIOICHNSI | CPaBHEHUS
TPyTIIaMH,
p<0,05
I'myrarnoHmnepokcnasa 34,44+ 5,29 43,78 £ 5,61 <0,05

B CBIBOPOTKE KPOBH, HI/CM>

CyniepokcuymcmyTasa, ur/em’ 44,21 + 5,00 59,39 + 7,00 <0,05
AHTHOKCUIAHTHAS 35,23+ 1,33 38,63+ 1,04 <0,05
AKTHBHOCTH CBIBOPOTKH

KpoBH, %
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OpwurvHanbHasi cTaTbsi

OR=2,53; DI =1,47-9,12). Kpome Toro, BEISIBIICHA CBS3b MOBHIIICH-
HOTO coziepKaHus B kpoBu xiopogopma (OR =2,37; DI =1,78-8,73)
u 4-xnopuctoro yriuepoaa (OR = 6,44; DI = 1,81-15,33) co camxe-
HUEM YPOBHS CYNEPOKCHAINCMYTA3bl M AaHTHOKCHIAHTHOM aKTUBHO-
CTH CBIBOPOTKH KpoBH (xiopodopm — OR = 1,29; DI = 1,47-12,19;
OR =3,38; DI = 1,72-15,87;).

O6cy:xneHue

Pesynbrarsl NpoBeIEHHOIO MCCIEAOBAHUS MOKa3anH, 4To 75%
JIeTeH, MOCEIAOMUX JOIIKOIbHBIE OPTaHM3alUM, PACTIOIOKEH-
HBblE Ha TEPPUTOPUH C 3arps3HEHHEM aTMOC(EPHOro BO3IyXa XH-
mudeckumu BemectBamu (popmansaernn — 0,2 [TKc.c., dpenon —
2,5 TIJIKc.c., atun6enson — 0,1 T1JIKc.c.), uMeroniue noBbIeHHOS
nx coxepxkanue B Bosmyxe momemenui JJOO (dopmanbaerun —
1,8 TIAKc.c., penon — 2,3 [11Kc.c., stunbdenzon — 0,1 I1/IKc.c.) u
obecriedeHHbIe MUTHEBO BOJON C HEHOPMATHBHBIM COJEpPIKaHUEM
XJIOPOPTraHUYECKUX coequHeHni (xiaopodopm — 2,70 IIAK, xmop
ocTaTouHblit cBOOOmHBIN — 2,2 TIJIK, XJ10p OCTaTOUHBII CBI3aHHBINA —
1,25 ITJIK), naske mpu cO6aaHCHPOBAHHOM ITUTAHUHU, 00ECIIEICHHOM
BUTAMHUHAMH Ha YPOBHE (PU3HOJIOTHYECKON OTPEOHOCTH (BUTAMHMH
B,:0,89+0,20mr; Butamun B,: 1,0+0,3mr; Butamun C: 39,9+ 12,6 mr),
UMEIOT Aepuiut Kommekca Butamunos (A, C, D, B, u B),). Ycra-
HOBJICHHAsI B XOJi¢ HACTOSIIEr0 HCCJIEAOBAHMS CBSI3b IOBBIIICHHO-
TO coIepKaHus B KPOBH (peHomna, hopManbIernia, STHIOeH30Ia U
4-XJIOPUCTOTO yIJIEpOAa CO CHMKEHHEM YPOBHS BUTaMHHOB A, C
U Tpynnsl B cBHiETENbCTBYET 0 TOM, UTO OFHON W3 MpUYuH (op-
MHPOBAHUSI TUTMOBUTAMHHO30B y JI€T€H SBISIETCA NPUCYTCTBHE B
KPOBHU TIOBBIIICHHBIX KOHIEHTparuii denona (8,8:-10° + 0,12-107
mr/am?), dopmanbaernaa (3,9-10° + 0,5-10° mr/am?), stinbensomna
(2,1-10° £ 0,015-10° Mr/aM®) U XJIOPOPraHUYECKUX COCAUHEHHUI
(xsopodopm — 0,99-10°+ 0,073+ 107 mr/am?; 4-XIT0pUCTBI# yIiIepog —
0,43-10*+ 0,05- 10" r/om?).

XpoHHYECKOE MOCTYIJIEHNE B OPraHU3M JeTeil OpraHHmYecKHX
COCIMHEHNH TEXHOT€HHOTO IIPOMCXOXKAEHHS, OCHOBHBIM MyTEM
O6uoTpanc(hoOpMalMi KOTOPBIX SIBISIIOTCS PEAKIHH OKHCICHHS
[20 — 22] ucromaeT aganTaiuOHHBIA pe3epB CUCTEMbI aHTHOKCH-
JNAHTHOHM 3amuThl [22], 0 4éM CBHIETENBCTBYET YCTAHOBJICHHAs
CBSI3b CHIDKEHHS COZIEpXKaHUs (EpMEHTOB AaHTHOKHCINTEIHHOTO
npoduns (CyKIMHATACTHAPOTEHA3bl M IIYTaTHOHIEPOKCHUIA3HI)
U ypOBHS OOIICH AHTHOKUCIMTEIHFHONH aKTMBHOCTH CBHIBOPOTKH
KPOBH C TIOBBIIICHHBIM COJEPKaHUEM B KpOBH (heHoma, Gopmais-
neruzia, STuiabeH3oma, Xxjgopodopua M 4-XJIOPHCTOro yrieposa.
B ycnoBusix cHmkeHHs! (QYHKIIMOHATHHOW aKTHBHOCTH (DEPMEHTOB
OKHCIUTENbHO-aHTHOKUCIUTENFHONH CHCTEMBI BO3pPAcTaeT polb
He()epPMEHTATHBHBIX PEaKIHUH aHTHOKCHAAHTHOW 3aIUTHI, OCY-
IIECTBISEMBIX, MIPEXAe BCero, BuTaMuHaMu C, KapOTHHOHJAMHU H
ouodaBononaamu [21, 23], 94TO COMPOBOKAACTCS MOBBIIICHHBIM
X PacxXomoM. 3allyCK MEXaHH3Ma ITOBBIIIEHHOTO pPACXOJ[OBAHHS
BUTAaMUHOB B YCJIOBHSAX XPOHMYECKONH TOKCHKAHTHOH HArpy3ku Ha
(oHE MCTOIIEHNS CHCTEMB! aHTHOKCHIAHTHON 3alIUTHI OpraHU3Ma
JIEKUT B OCHOBE PA3BUTHUS THIIOBHTAMHHO30B, aCCOIMMPOBAHHBIX
C BO3/ICHCTBHEM OPraHMYECKUX COCAMHEHUI TEXHOI'€HHOTO IIPOUC-
XOXJICHHS, UTO, B CBOIO OYepelb, CO3/aeT yCIOBUS s (hOPMUPO-
BaHUs Oosiee BBICOKMX KOHIIEHTpALUH OpraHMYeCKUX COCIUHEHUH
TEXHOTEHHOTO MPOMCXOXJICHUS B OHOCpenax. YCTaHOBJICHHBIC
0CcoOeHHOCTH (OPMHUPOBAHUS AePHULINTA BUTAMHUHOB y AeTeH 10-
IIKOJIBHOTO BO3PAcTa, MOABEPralolINXCsS XPOHWYECKOMY BO3Jeii-
CTBHUIO XUMHUYECKHX (PaKTOPOB PUCKA, TPEOYIOT pa3paOOTKH HOBBIX
MOAXOJ0B K MPO(UIAKTUKE U JICUSHHIO TMIIOBUTAMUHO30B, OCHO-
BAaHHBIX HE TOJIKO Ha BOCIIOJHEHUH Je(QHINTa BUTAMUHOB, HO H
MIPeayCMaTPHUBAIOIINX KOMIIJIEKC MEPOTIPUATHIA, HAIPaBIEHHBIX Ha
CHIDKCHUE HETaTHMBHOTO BIIMSHHS OPTaHUYECKUX COCAMHCHHH TeX-
HOTEHHOTO MPOHUCXOXKICHUSI.

BriBoabl

1. Bonee 75% nereil, MpoXMBAIOMNX B YCIOBHUSIX CaHUTApHO-
TMTHEHNYECKOTo HEeONaromomyydnsi, CBA3aHHOTO C TPUCYTCTBHEM B
o0BeKTax cpeqpl OOUTaHHsI KOMIUIEKCA OPraHMYEeCKUX COCIMHEHUH
TEeXHOTEHHOTO MPOUCXOKICHHS, UMEIOT Ne(UINT KOMIIIeKca BUTa-
munoB A, C, D, B, u B ,.

2. TlaroreHeTH4ecKOd OCHOBOW TI'MIOBUTAaMHHO30B, aCCOIHH-
POBAaHHBIX C MOBBIIIEHHBIM COZEPKAHUEM B KPOBH KOMIIIEKCA Op-
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TFaHUYECKUX COCIUHEHUI TEXHOI€HHOI'O IPOUCXOKACHUS, SBIETCS
CHIKEHHME AKTHBHOCTH ()EPMEHTOB OKHCIUTEIBbHO- AHTHOKUCIH-
TEJIbHON CUCTEMBI C KOMIICHCATOPHBIM HOBBILIICHUEM HalpsKEHHO-
CTH He()epPMEHTATHBHBIX PEAKIMH aHTHOKCHIAHTHOHN 3aIUTHI, OCY-
LIECTBIIIEMBIX C yUaCTUEM BUTAMUHOB-aHTUOKCHIAHTOB.

3. nst mereif, MOCEmaomux JOMKOIbHEIE OpraHu3aluy, pac-
THOJIOKEHHBIE Ha TEPPUTOPUSX CAaHUTAPHO-THTHEHHYECKOro Helua-
TOIIONYYHsl OKpYXaIOIleH cpexnbl, TpeOyercss pa3padoTka crenu-
aNU3UPOBAHHBIX MPOTPAaMM MO MPO(UIAKTHKE THUIIOBUTAMHHO3A,
MpeIyCMaTPUBAIOLINX KOMIUICKC MEPOIPUSITUHN, HAlIPaBICHHbIX Ha
CHI)KEHNE HEraTUBHOTO BIMSHUS OPTaHHMYECKHX COCAMHEHHH TeX-
HOT'€HHOT'O ITPOMCXOXKICHHUS.

duna”cupoBaHue. VccienoBaHue He NMENO CIIOHCOPCKOM MOIEPIKKH.
Kou(uukT HHTEpecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUM KOH(IMKTA
HMHTEPECOB.
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Ioctynuna 15.09.17
IpunsTa k nevaru 25.12 2017

B xo0e uzyuenus enuanus coeouneHuti Memanios Ha QYHKYUOHUPOAHUEe IHOOKPUHHOU CUCTeMbl U CucmeM adan-
mayuu y oemetl, NPOHCUBAIOWUX 8 YCILOBUSAX XPOHUUECKO20 HUSKOYPOBHE20 MHO20CPE008020 (AMMOCHEpHDbII 8030YX,
nUMbesast 600a) B030elCmaUs KOMNILEKCa MeMaiios, YCmMaHo81eHo NOGbIUEHHOe cOOepIIcanue 8 KPOGU C8UHYA, Map-
eanya, nuxens, kaomusi u xpoma (6 1,5-9,4 paza eviuie pegpepenmnoco yposus u 6 1,3-2,2 paza — noxazameneui epyn-
nvl cpasHenus). Y amoeo konmuneenma napyulenus Quauyeckoeo pazgumus u nedocmamounocmv numanus (MKB:
E44-46) sviasnsnucey 6 1,2—1,7 paz uawe, uem 6 yciosusx CAanumapHo-eueueHudecko2o baazononyqus. B xooe ananuza
appexmusrocmu cnoco606 Koppekyuu y demeu HapyuieHutl PU3UIecKo2o pa3eumusi U HeOOCMAamoyHOCMU NUMAaHUs.
(E44-46), accoyuuposanuvix ¢ go3delicmauem Memaiios, NOKA3aHa 8blCOKAs dPPeKmuenocms KOMNIEKCHO20 NpU-
MeHeHUs INMUMUHAYUOHHBIX, MeMOPAHOCAOUNUSUPYIOWUX, AHMUOKCUOAHMHBIX U HOOMPONHBIX MEXHONOSUl, C Me-
modamu guzuomepanuu (Yivmpamonomepanus, uHOykmomepmus) u neweonoil guskyromypel. Ilpu conocmasumoix
IKOHOMUYECKUX 3ampamax ¢ mpaouyyuoHHbIMU HOOX00AMU, NPedONHCEHHbIe MEXHON0UU KOPPEKYUU 0eMOHCMpUpy-
HOM CyujecmseHHy0 8bi200y (00 3,3 pas) 01 SKOHOMUKU CIMPAHbL U pecuoHa, npedomspauiérusle nomepu no BBII 01
epynnul nadmodenus cocmasnsiom 13246,0 pyo./uenogexa/200 (2,25 pyo. na 1 pyonw sampam, 6 omauvue om 0,7 pyo.

npU UCNONb308AHUU CINAHOAPMHBIX MEMOOUK).

KnioueBbie crnoBa: memanisl (céuney, mapeaney, HUKelb, KAOMUll, Xpom); 0emu, HapyuleHus GusUuecko2o pazeumusl,;
He0OCmamoyHOCHb NUMAHUSL, MEXHOL02UU KOPPEKYUU, OYEHKA IKOHOMUUECKOU dhdhekmusHocmu.

Jna yumuposanusa: Jlyxenxuit K.II., Yerunosa O.10., T'onesa O.1., llItuna WU.E. Ananu3 3¢ eKTUBHOCTH TEXHOJIOTUH KOPPEKIUH HApY-
MIeHHIT (PU3MIECKOTO PA3BUTHUS y JICTEH, IIPOKHBAIONIMX B YCIOBUSIX HU3KOYPOBHETO 3arps3HEHHs aTMOC(EPHOTO BO3/yXa U MUTHEBOH BOJIbI
MeTajIaMu (CBHHEIl, MapraHel, HUKeJb, XpoM, Kaamuid). [ ueuena u canumapus. 2017; 97(1): 75-81. DOI: http://dx.doi.org/10.18821/0016-

9900-2018-97-1-75-81
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