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VJIK 582.272

NUTAHME KAK PAKTOP YCTOMYUBOCTH:
NOBbILUEHUE AAAMNTALIMOHHOLO PE3EPBA HACEAEHNSA

B APKTAYECKOM 30HE P®

Cumonenxo E.C.1, Cumonenxo C.B.', Camconoea H.C.", Xumpoe A.A.*
‘HMM gercxoro maranus DIT bYH «DYVL] maranus, Ouorexnonorun

uw Oe30nacHocTH Imm», r Merpa, Pocena
°OOO HITO «buomesMiWHcKve MHHOBAIMOHHBIC TEXHOMOTHU,

c. Meyuoe, Trepcxas o6acts, Poccus

Annomauyun. B crarpe paccMaTpHBaloTca upo6seMbl HYTPUTUBHBIX jepHr-
TOB H BO3JCHCTBAA IIPOM3BO/CTBeEHHEIX *bakTOPOB Ha 30poBbe Haceslenua ApKTu-
yeckoH 30HEI PD. Brrapienbi KuOUeBbIe PUcKH: Mpodeccuonalbuble 3aboneBaHUA
APIXATCIbHOW CHCTeEMBI Y paOOTHHKOB rOPpHO-MeTAaILIypruqeckoro KOMIVIeKca W pac-
HpocTpaHeHue jepuluTa MAKpoHyTpHeHnToB. B KayecrBe pemlenua IpesoO%*KeHO HC-
TIOUIb30BaHHe MECTHBIX GSypbIx BOJOpociel (laMHHapHH), Oorarbix dcceHITWasIbHbIMH
HYTpHeHTaMH, HOAOM H ToMcaxapH amu.

Kimouesvie cnoea: Apxrweckas 30Ha PD, ayrpuruBHble JeuNETSI, MaMMHAapHs,
(PYHKIMOHAIbHOe MHTaHHe, ajlalranvonnbilt WoTeHITAaIL.

Abstract. The article discusses the problems of nutritional deficiencies and the
impact of production factors on the health of the population of the Arctic zone of the
Russian Federation. Key risks are identified: occupational diseases of the respiratory
system in workers of the mining and metallurgical complex and the spread of
micronutrient deficiency. As a solution, the use of local brown algae (kelp), rich in
essential nutrients, iodine and polysaccharides, is proposed.

Keywords: Arctic zone of the Russian Federation, nutritional deficiencies, kelp,
functional nutrition, adaptive potential.

Korouvesble NpOMBIMNUICHHbIe WeHTpEt ApKTwyecKolt 30Hb1 PO (Mypmax-
ckad oOnacTs H KpacHospcKnii Kpait), o6ecneymparommue qoOnruy Hu Mepepa-
OOTKY HHKeJIA, HrparoT CTpaTeTHuecky!O PoOmb B SKOHOMMKE. OzHaKO pa3BH-
THe TOPHO-MCTALIyprH4eCKOrO KOMIMICKCa COMpPsDKeHO C BbICOKMMH PpHCKa-
MH Ja 300poBbs padoTHuKos. Uccnex0BaHHa MOKa3bIBarOT, UTO OCHOBHBIMH
HeraTHBHBIMH (pakTOPaMH ABIAIOTCA COCAMHCHHA HMKCIA H TIPOW3BOCTBCH-
Had TiblIb, YTO MIPHBOIMT kK pocTy mpodeccnHoHanbHOH 3a0oueBaemocTH,
B TICpBY!HO OYEPeAb CO CTOPOHbI OpraHos AbIxaHua [1].



[lapannenbHo ¢ npoM3BOACTBCHHBIMM PHCKaMM CylecTByeT Apyraa,
He MCHCe CepbesHad Npobsiema, 3aTparuBaroujat Bcé HaceneHHe ApKTuKu
~ CHCTCMHBIC HapylicHHa B CTpyKType mutanua. [Tpo6smema ycyry6naercs
(popMupoBaHveM y >xKHTeuei BBICOKUX MIMpoT OcoGoro MomapHOrO meTa-
OomMyeckoro THMa, XapakTepH3yroujeroca repectpoiiKoii 9Heproobmena:
MOYUCHHEe SHCPrHH TPOMCXOAMT B OCHOBHOM H3 OeNKOB Mf 2KMpOB, a HC 13
YICBOAOB. ITO COMPOBOATACTCA CHPKCHHEM YPOBHA Caxapa B kpoBu Ha 40-
45 % Wi MOBBIMICHHeM Mo“erHOrO «6apbepa AIA yrIeBogOB» [2], uTo TIPHBO-
AMT K HapyIUCHH1O (PYHKU NO KeYTOUHOL 2#KeNe3bI HM ABIACTCA OHUM 13
(bakTopos, crocoOcTByIOMMx pa3BuTHIO Gome3He;t SHAOKPHHHOHW CHCTeEMBI.
MccneqoBanna cpeaqu BaxTosuKos Amano-Henerxoro oKpyra BELABIITH KpH-
THICCKHH De*bMyMT HyTpHeHTOB: ceseHa (y 100 %), ButramuHa C (70 %),
Oera-KapoTuHa (40-60 %), BuramuHor E (30-40 %). Oco6yto TpeBory BBI-
3bIBACT BbICOKMM YPOBCHb Ae(uuMTa BuTamuHa D, BeraBiaemEni y 60-70 %
o6cieJ0BaHHBIX, UTO CBA3AHO C HH3KHM MOOKeHHeM ComHIAa Hay TOPH30H-
TOM. bonee nonoBHHEI pa6OTHHKOB HEAOMOMyUarOT MMIICBEIX BOJIOKOH. Cy-
POBbIM KIMMAT, TIPOOJEMEI C HOCTABKOM CBOKUX MPOAYKTOB H OAHOOOpa3sHBIit
PauMOH TIPHBOAAT K WIMpOKOMY paclpocTpaHeHHHO NOM MTHMOBHTaMHHO30B
(35,4 %) 4 amuMeHTapHo-3aBYCHMBIX 3a6omeBaHHit [3,4].

B 9THX YCIOBHAX AKTYAIbHBIM CTAHOBUTCA MOCK 3(peKTHBHBIX Ht 3KO-
HOMHYCCKH LesecooOpasHEIx cnoco6os OnTHMH3alWH muTanua. OnHuM 13
HanOoulee TepCleKTHBHBIX HaMpaBeHHlt BUAMTCA MCTONb30BaHHe MCCTHBIX
OMOOrH4eCKUX Pecypcos, ObMaTarOUIWX BEICOKOH MMMICBO! 1 mpodwusiaktu-
YCCKOM LICHHOCTBIO.

bypble 1 kpacHbie BOJOpOcmM apkTHIeCKUX MOpeli sBIAFOTCA IpUpoTHEI-
MH KOHUCHTpaTaMH WIMpOKOrO CriekTpa OMOMOrM4YeCKH AKTHBHBIX BCIICCTB:
BHTAMMHOB, MaKpO- H MHKPOSI¢MCHTOB, YHHKaNbHBIX MOmMCaXapHszOB ui
MOM[HbIX AHTHOKCHAAaHTOB. Mx BKTHOUCHHE B PaL[MOH MOXKCT CTaTb KKOUCBLIM
SJIEMCHTOM B CHCTeM@ Mep, HalIpaBICHHbIX Ha KOMIICHCaLIMIO HYTPHTHBHOTO
TepuuMTa, YKperIeHHe 3I0POBbA HaCeJICHHA M NOBbIMICHHe yCTOiTuMBOCTH
OpraHH3Ma paOOTHHKOB K BO3TCHCTBHIO BPCAHBIX MPOV3BOACTBCHHBIX (pak-
TOPOB B SKCTPCMaJIbHBIX yCOBHAX Poccuiicxol Apxtuxu. [Ipouspacraromas
B CCBCPHbIX MOPAX JaMMHapHA MpezcTapiaer Cobo HanObosee AOCTyMHBIi
HaTYPasIbHbIM HCTOUHMK SCCCHLMAIbHBIX HYTPHCHTOB, 4TO WemaeT e6 oco6o
WCHHOH Aidt HaceseHHa APKTHKH B CBCTe BbIABIICHHBIX MpoOseM.

JlaMvHapHa ABsLAeTCA MZepoM Mo cozep2kaHH1O OpraHHyecKoro iioya, Ko-
TOPbIM yCBaMBacTca JIerue, 4eM ero HeOpraHHuecKue (popmer. Cozepxanne



Hoa B JaMMHapHu MOxKeT ocTurats 0,25 % oT cyxoli MaCcBI, 4TO NO3BONAeT
NOKPBITh CyTOUHY1O (pH3HOMOrHUeCKy1O norpeOHocts (150-200 mxr) mpu no-
Tpe6seHHH 30-40 rpamMos cBexKero MposyKTa. ITO OCOSeCHHO AKTYAIbHO 1A
A3 PQ, xotopas, kak 4 Oomputad uacTh Poccuu, aBmaeTca perHoHOM nmpupor-
Horo HosoZedunura. PerynapHoe norpe6menue samunapHn saBiaeTca 3tp-
(peKTHBHOH Mepod npodunaKTuKn HorOreHMUMTHBIX 3a6oueBaHHil, BKTIOUAT
MaTOJOrHM WHTOBUAHOH xKeme3bI [5,6].

BuraMuHHbiit mpodunb Syprix Bosopociei BKIKOUAeT 2>KMpOpacTBOpH-
MbIe BuTaMHHEI (D, E, A) u BogopacTrBopumbie BuTaMMHbI (acKopOuHoBad
KHCJIOTa, BATaMMHbI rpymmbl B), gedunar KoTOpprx gocturaer 60-70 %
cpeaqmM oxkuTenen ApkTHku. STO HalmpaMy1O HarpaBiieHO Ha KOMIeHCaLMtO
BbIABJICHHOLO Y HaCesIeHHA TeULuTa 3THX BUTAMMHOB, CHMDKAaFOMero azari-
TaWMOHHbIM MOTCHMAs OpraHH3Ma B YCIOBHAX XOMOAOBOFO CTpecca u Mpo-
MBILUJICHHOTO 3arpa3HCHHA.

Tlomumo Hoga, Bonopociam GorarTbI KasIveM, MarHHeM, KaJIbueM, 2kese-
30M, KpPCMHHeM H APYrMMM ICMeCHTaMM, HCOOXOAMMBIMH JIA HOPMasIbHOTO
(pyHKUMOHMpPOBaHHA KOCTHO-MBIICUHOH, Cepdqe4uHo-cocyaMcToit HepBHOH
cuctem. Hammune B cocTape BaHagqua, KOoOanBTa, MonMOgeHa uM MapraHa
NOAWep»kKMBacT padoty (PepMeHTHBIX cuctem [7, 8].

Baxkuyt0 pol B TIMTaTebHOM WeHHOCTH GypEIx BOZOpocse urpaeT ux
JHMM IHBIM COCTaB. )KUPHOKHCHOTHAIM Mpodwib BKMEOUAeT W-3 TOMHeHa-
CbIINCHHbIC 2KHPHbIC KHCJIOTHI (C.-JIMHOJICHOBYIO, 3HKO3aMICHTACHOBYO, CTea-
PHAOHOBy10), ®-6 (apaxHJOHOBytO), HACHINICHHBIC (IaIbMHTHHOBYIO, MU-
PHCTHHOBY!0), a TaKKE OJICHHOBYIO MOHOHCHACBIIICHHYHO 2KHPHYIO KHCIO-
Ty. QTO WeaeT BOAOPOCIH BaxKHBIM aNbTCpHATHBHbIM MCTOUHHKOM 3CCeH-
UMaIbHIX JIMHHOLWeTOUedHbIX @-3 TTHOKK. PerynapHoe notpe6nenne yan-
HOO KOMITOHCHTA CHOCOOCTBYeT HOPMasIH3aLIMH MMM AHOTO MpodusA KPOBY,
YKPCIVICHHIO CepACUHO-COCYIMCTOM MW HEPBHOM CHCTeM, a TawWKe TOAWepxKKe
KOTHHTHBHOIO pa3sBHTHA y eTeH, 4TO ABIACTCA KPHTHYCCKH BaKH‘IM JULA
KOMIICHCaLWMH HYTPMTHBHBIX HaPyUICHH HW NOBBIMICHHA aarraluMoHHoro
noTeHiwaa Hacenenua ApxruKu [9].

Oco6oro BHUMaHMA 3acmy2KuBaeT (pyKOKCaHTHH — yHHKasbHBIt KapoTH-
HOW, KOTOPbIM B 3HAYHMBIX KOJIM4ECTBAX COACPKHTCA MIPCHMYIICCTBCHHO B
OypbIx BOZOpociaAx. DyKoKcanTuH o6s1agqaeT JOKa3aHHEIMU MeTabonMUeCKH-
MH 9(p(pekTaMU: 9KCIIEPHMCHTAIbHbIC MW KIMHHYCCKHe HCCIEOBaHHs JeMOH-
CTPHPYIOT €FO CHOCOOHOCTS 40303ABHCHMO TOaBIATh YBEMM4YCHHe MaCCbI
Tea MW HaKOIWIcHHe OeOro 2kMpa, 3HAYHMO YIRY4WAT MMB mpodune



KPOBH (CHIDKad YPOBCHb TpHMIMUepHAOB u O6mero XOJICCTeEpHHa MpH OFHO-
BPCMCHHOM TIOBBIMCHHH KOHUCHTPallMH JTMMOMpOTCHHOB BBICOKON TIOTHO-
CTH), a TaKWKeE MpOABIATS remarompoTeKTopHBIe CBOHCTBA, MmpeqOTBpamiasn
CTCaTO3 NeveHU. ITO KpHTMYCCKH BAKHO Da HaceneHHa ApKTMKH, nOcKONb-
ky Deduywr (pusvseckoli akTHBHOCTH, OCObeHHOCTH TMTAHHA  XOMOA0BOTt
CTpece ABIAKOTCA (PAKTOPAMU PHCKa pasBuTua MeTabomMuecKOroO CHHApoma,
ATCPOCKICpo3a MW CepAC4HO-COcyAMCTHIX 3a6oueBaHHi. Kpome toro, byKoK-
CaHTHH Yiy4umlaeT MCTAOOH3M TIKOKO3bI, UTO YKa3bIBaeT Ha ero NOTeHIMAT
B yUpaBlicHHu uadeToM 2-ro Tuna. MexaHu3m ero nelicTBHA BKMEOUACT MO-
AYSALMIO MCTAOOH3Ma 2KCIHHBIX KHCIIOT U PeMOZeMMpoBaHHe KUMICUHOTt
MHUKPOOMOTEL, YTO B COBOKYIMHOCTH CHWKACT CHCTEMHOe BOCTIAICHHE HM OKHC-
JIMTCIbHBIM CTpecc [10].

BaxkHeHiivM KOMMOHCHTOM sBIEOTCA creuMdw4ecKue OMOTIOSIMMEpEI
KICTOUHOH CTCHKM — aIbrHHaTel, (PyKOWaHbI HW aMMHApHHBI. AJIbruuHarsl,
MIpeCACTABIAHOMIMe COOOH COM aNbrHHOBbIX KHCJIOT, NPOABIAIOT BbIP@KCH-
HbIC ACTOKCHKALUMOHHBIC CBOMCTBA, OOeCIe4HBad XeMaTHpOBaHHe HW 3THMH-
Halt COsICH TAKENIBIX MCTAJLIOB (HUKEIIb, CBHHCL, KaMHit), 4TO OCOGeHHO
AaKTYaJIbHO id paOOoTHHKOB TOpHO-MeTamypruyeckoro KOMIMIeKCa, NOL-
BeprarolMxCA XPOHHYCCKOM SKCMO3HUMH MPOMBILICHHBIMM a>poO30slAMu.
MykonuyaHEl, cyb(PaTHpoBaHHBIe NOWHMCaxapHabl, HW JaMMHapHHbI JeMOH-
CTPMPYIOT B SKCNCPHMCHTAJIBHBIX W KIMHHYCCKHX HCCC JOBaHHAX HMMYHO-
MOAYIIMPYFOULy!O, AHTHOKCHAHTHY1O, TIPOTHBOBOCHIAJIMTEIBHYIO H AHTHKOA-
TYIATHTHY!O aKTHBHOCTb. Mx norpeOmeHue cnoco6HO HMBeHpOBaTb OKHC-
TMTCJIBHBIM CTPeCC, MHAYUMPOBaHHbIM Kak XONOJOBBIM BO3ACiICTBHeM, TaK
HW XMMHYCCKMMH 3arpA3HUTeJLAMH, HM MOBbIMATS aanrall[MOHHbIit NOTeHLMAN
opranuena [9, 11].

IlepcriexTHBHbIM HarpaBieHHemM saBaeTCH paspaOorka KOMIMICKCHBIX
MPpOAYKTOB, MyTeM KOMOMHHPOBAHHA Pa3sIM4IHbIX BHTOB CbIpba. Coueranne
OypbIxX BOZOpOcueli H KOObLIBeETO MOTOKa CO3aeT CHHepreTHueckun 3Pext
AIA pemeHHsa mpoOmem nutTanua B ApKtuxe. Boxopocau CJIV2KAT LICHHBIM HC-
TOYHHKOM JVIA KOMMCHCALIMH Ae(MITa ICCCHUMAIbHBIX MUKPOSICMCHTOB
(Hod, CeleH), BATaMHMHOB H aHTHOKCHAaHTHBIX COCIMHCHHH, B TO BDeMa Kak
KOOBLIbe MOIOKO O6ecricuMBaeT MOCTYIMIeHHe BbICOKOOHOAOCTYTIHBIX GeTKOB,
THMMOB WH HMMYHOMOZYyIMpyrOWMx KOMMOHeHTOB. 2Kuppl, corzepxanmue-
C4 B MOJIOKC, NOMOraloT OpraHH3My JIyYINe yCBaHBaTb »%upopacTBOpUMBIC
BHTAaMHHBI W3 BOZOpocueH [12]. KomOunanma o6ecneunpaer azanroreHubtit
oext, WeroKcuKalio ToKenEIx MeTamIOB Hu yayulieHHe MukKpob6uoma



Wepe3 CHHCprHio MpeOuotTuKos (BOzOpocmM) u MpobMOTHKOB ((bepMeHTupo-
BaHHOC MOJIOKO). ITOT MOAXOA KOMIVICKCHO pemlaeT HYTPHTHBHBIe mpobse-
MBI B SKCTPCMa@JIbHBIX YCIOBHAX APKTHKH.

Hays o6ocHOBaHHeM TepcneKTHBHOCTH TaKoii KOMOHHALIM CryKaT
ipakTHeckue Uccieq0BaHHA. B xoye skcrepHMeHTa, mpoBezcHHoro B HAM
AetTcKoro maTanna (r Ucrpa), 6bm10 w3y4eHo BausHHE (byKoWAaHa Ha mmpo-
uecc (epMeHTaMu KOObUIBerO MONOKa MH ero CMeCH Cc KOPOBbHM MOJIOKOM
nod AckcTBuem NpoOvoTHyecKkoro wrramma Lactobacillus rhamnosus. OKc-
NePHMCHT BbIABHII O303aBHCHMOe BIMAHHe (pyKoMaHa Ha MOOUHOKUCHOe
Opoxkenue. Massie no3pr (5 r/qM?) MPOABILAOT NpeOvOTHYeECKHH 3(p\exr, cTu-
My iIMpya Mpouecc, a BbicoKne (30 r/gm*) — wnruOupyr0T ero. Tlonapnerue ax-
THBHOCTH L. rhamnosus, BEPOATHO, CBA3AHO C HaMIMUHeM B (bykouyaHe cymp-
(parHerx rpyritt M ypOHOBBIX KHCHIOT, KOTOPbIe B H30bITKE NPOABIIAFOT AHTH-
MMKpOOHBIe CBOlicTBa. Takum o6pa3om, YMCPpeHHBIe KOHUCHTpalMn (pyKou-
AaHa TICPCHCKTMBHB! AIA MCTMOTb3OBaHHA B kayeCTBe MpeOuOTHKa B TIpoayk-
TAX Ha OCHOBE KOOBLIBETO MOOKA. ITH PesyAbTaTbl MMCIOT BAXKHOC 3HAICHHE
UIA paspaooTkKH HOBBIX MPOAYKTOB (PyHKUMOHATbHOL HarpapieHHocty | 13].
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