nornan HA NPOBEMY

DOI: 10.26693/jmbs03.05.261
YOK 616.7 — 036.3:613.27:614.7.

Bbeneukas 3. H., be3y6 O. B.

Mornsp Ha npoGemy

POJ1b HEKOTOPbIX MAKPO- U MUKPO3JIEMEHTOB
B CHN>XXEHN PUCKA ®OPMUNPOBAHNA 3KOOBYCJIOBJIEHHbIX
3AB0JIEBAHMN ONOPHO-ABUTATENbHOU CUCTEMDI

Y «[JHenponeTpoBCKaA MeAULMHCKaA akagemna M3 YkpauHbi», [JHenp

3aboneBaHns OMNOPHO-ABUraTENbHOW CUCTEMBbI,
0cobeHHO Yy nioden cpegHero M NoXunoro BospacTta,
ABMNSIOTCA akTyarnbHOW NpobrnemMon CoBPEeMEHHOCTW.
[aHHble aHanusa rUrMeHn4Yeckux uccnegoBaHMn B
3TOM HanpaBfeHun U pesynbTaTbl COOCTBEHHbIX Hayy-
HbIX UCcreaoBaHWiA CBUAETENbLCTBYT 00 04eBMOHO-
CTU KOMIMIIEKCHOMO BIIMSHWSA HA KOCTHYIO TKaHb 4erio-
BEKa aHTPOMOreHHON Harpy3ku CBUHLOM K aeduuunta
noTpebneHnst kanbumsa ¢ NpoAyKTamMu nNUTaHunsi. ToT
TSXKENbI MeTann Aaxe B HU3KMX [03ax CrnocobeH
HakannmMBaTbCsl KOCTHOW TKaHbO, BbITECHAS KanbLWNA.
BospacTaHne XMMWMYECKOrO 3arpsi3HEHWst OKpYy»Kato-
e cpeadbl CBMHLOM Ha (QOHE perMcTpupyemMmoro ge-
dvumTa KanbumMsi B Npogykrtax nuTaHus OyaeT crno-
cobcTBoBaTb pocTy  3aboneBaemMocTU  OMOPHO-
ABUraternbHON CMCTEeMbl, OCOGEHHO Y NuL, CTapLlero u
cpefHero Bo3pacTa.

MrmeHnyeckne nccrnegoBaHUs AoKasbIBaOT, YTO
rMnokanbuMemMusi, B yCroBMSIX XPOHUYECKOW HU3KOOO-
30BOM Harpysku CBUHLIOM, MOXeET crnocobcTBoBaThb
passuTuo octeonatnii. KombnHMpoBaHHoe BO3LENCT-
BME€ Ha KOCTHYIO TKaHb CBUHLIOM COBMECTHO C LIMHKOM
B OpraHM4eckon 1 HeopraHuyeckom dopme cnocobceT-
BYEeT COXPaHEHWI0 W LOCTOBEPHOMY YBENUYEHUO KO-
nuyecTBa kKanbuus. B TO xe Bpems ctaTUCTUYECKui
aHanuM3 akTUYeckoro CyMMapHOro noTpebneHus
NPOAYKTOB MUTAHUSA, ABMASIOWMXCA OCHOBHbIM WUCTOY-
HUKOM LIMHKa W KamnbLus HaceneHuM YKpauHbl, BbIsiB-
NsieT 3HaYUTENbHOE CHWXKEHWE ynoTpebneHus aTux
NpPOAYKTOB, YTO HEOBXOAMMO y4MTbIBaTL Mpu opmu-
poBaHuKM cTpaTerMm NnpodmnakTukM octeonaTun.

KnioueBble cnoBa: CBUHEL,, KOCTHas TkaHb, Oe-
dUUMT Kanbums, AedUUmMT UMHKa, ocTeonaTuu.
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CBsA3b paboTbl C Hay4YHbIMM MporpaMmmamm,
nnaHamu, Temamu. lccnegoBaHve BbIMOMHEHO B
pamKax HayyHo-uccregosaTtenbckon paboThbl
«[irieHiyHa AgiarHocTvka opMyBaHHSA eKo3anexHuX
MiKpOEneMeHTO3iB Yy HaceneHHs  MPOMMUCIOBOro
perioHy Ta X npodinakTuka», Ne rocygapcTtBeHHON
pernctpaumm 0114U005582. | N.03.15.

BBeneHue. 300poBbe YenoBeyeckoro coobLuecT-
Ba onpegensieTcs psaoM GMONOrmyeckmx, aKorormye-
CKMX, MEOULIMHCKNX, COLManibHO-9KOHOMUYECKUX 1 ApY-
rMX AeTepPMUHaHT, BMUSIOWMX Ha Hero Kak Hemocpep-
CTBEHHO, TaK 1 onocpeaoBaHHO. Ponb kaxaon us ge-
TEPMUHAHT MOXET U3MEHSITbCA C TeYEHNEM BpeMEHM,
cornmacysicb C ypoBHeM pasBUTMSA camoro obLuecTsa.
TakuMm MpumepoM CcTano MOBbILLIEHNE POMM MULLLEBOW
AOMUHaHTbl B (DOPMMPOBAHUM 300POBbSI HaceneHus
9KOHOMUYECKM pasBUTbIX CTpaH. Pa3suTne Yenoseye-
CKOM LMBUNM3ALUN CTano MNpPUYNHON WHTEHCUBHOIO
HaKOMMNEHNS XUMNYECKUX 3arpsi3HUTENEN B pasnuyHbiX
KOMMOHEeHTax bruocdepsbl U NUTaHNs, Hapsay C yaoBre-
TBOPEHUEM BaKHbIX (PU3NONOTMYECKNX MOTpebHOoCTEN
YenoBeYecKoro opraHmama CcrocobHoO cogencTBoBaTb
ocrnabneHnto HebnaronpuaTHOrO BO3OENCTBUS KCEHO-
OMOTNKOB Ha OOMEHHbIE NMPOLIECChI OpraHM3mMa, 3ames-
nsa npouecc nx uoTpaHchopmMaumMn 1 HaKoMMeHus B
TPOMHbLIX K HAM TKaHsIX opraHusMa yenoseka [3, 4, 7,
13, 15]. Uenb gaHHoro o63opa nutepaTypbl, OCHOBbI-
BalOLLLErocs kak Ha oTe4eCTBEHHbIX, TaK 1 Ha 3apybex-
HbIX Hay4HbIX NCTOYHUKAX — BbISIBUTb BNNsiHWE Ha B1o-
reHe3 KOCTHOW TKaHW HEKOTOPbIX MUKPO- (UWHK, CBU-
Hel) 1 MakpoanemeHToB (KanbLuii), 060CHOBaTb NyTu
NpodUNaKTUKN OCTeonaTun.

OaHMM 13 NpUOPUTETHBIX rNobanbHbIX 3arpsi3Hu-
Tenewn okpyxatoLlen cpegbl no aaHHbIM BO3 aBnsaetca
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CBUHEL, — TSKENbIA MeTans, 0COBEHHOCTBI0 KOTOPOro
ABMSETCA MHTEHCMBHOE HaKoMreHue B OpraHu3me
B3pOCMOro W [JEeTCKOro HaceneHus NPOMBbILLIIEHHbIX
arnoMmepauun B pesynbTate KyMynsuunm B KOCTHOM
TKaHW YenoBeka C BbITECHEHWEM Kanbuwus [4, 13, 18].
KocTHas TkaHb cnocobHa akkymynuposatb 4o 90-95%
OT BCEro KOnuM4yecTtBa MOCTYMaloWero un3 BHELUHEN
cpenpbl cBuHUA. Hanuuue dmamonormyeckoro aHtaro-
HM3Ma CBUHLA NO OTHOLLUEHWUIO K KanbLuio, BblABMEH-
HOE B XO4€ MHOMOYUCIIEHHbIX HAYy4HbIX MCCNEea0BaHUN
[1, 4, 19], NpMBOANT K BbITECHEHUIO KanbLMs U3 KOCT-
HOW TKaHW C OAHOBPEMEHHbLIM CHUXXEHMEM €€ MPOYHO-
CTHbIX XapaKTepuUCTUK, U ABNAeTCA (DakToOpoOM pucka
pasBUTUSA NaTONOrMM ONOPHO-ABUraTeNbHONW CUCTEMBI
n 3ybodentoctHoro annapata. [13]. NogobHas skono-
rmyeckn obyCrnoOBreHHas Harpy3ka Ha KOCTHYI TKaHb
XMBOro opraHmama crnocobcTByeT yBenuyeHuio pac-
NPOCTPAHEHHOCTN OCTEONAaTUn, OCOBEHHO Y NuL, cTap-
Wwen n cpegHen BO3PACTHOWM FpynMbl, MPOXMBAOLLNX
Ha TEXHOreHHO HarpyxeHHbIx TeppuTopusx. (Buw-
HeBckun B.A. ¢ coasrt., 2002; lNpoxoposa E.A. ¢ co-
aBT., 2012) [3, 15]. NpuaHaku 3aboneBaHnsa ocTeono-
po30oM BbISBNAETCS He MeHee YyeM Yy 50% XXeHLUH u
30% myxx4mH cTaplle 50 net, u BegyT B GonbLUMHCTBE
cryyaeB K neperioMam KOCTel ckerneTta, CHuKas kade-
CTBO W MpPOJOIMKUTENBHOCTb XM3HK [9, 16, 17]. Tak
OTEYECTBEHHbIE YYEHbIE, FOBOPSI O BO3MOXHOCTU BO3-
HUKHOBEHMSI HeTpaBMaTWYeCKUX MeperioMoB KOCTeun
ckerneTa - OAHOMO U3 CaMUX TSKErbIX OCMOXHEHUN
ocTteonaTui - OLEHWMBAKT rpynny pucka B 4,7 MIH
yenosek, unn 10% TpygocnocobHoro HaceneHus Yk-
pavHbl cepeaHero v nNoXxunoro sospacTta [17].
HeyknoHHoe HapacTaHue yrposbl yXyOLWeHus yc-
TNOBUM XU3HM WM 300POBbS HbIHEWHEro n Byaywmx
MOKONEHWU, MPOXUBAKOLNX B CIOXHbIX TEXHOrEHHbIX
KOMMNMeKcax NpOMbILLIEHHO Pa3BUTbIX PErMOHOB, CTa-
BUT 3aKOHOMEPHbIN BONpoCc 0 HeobxoammocTn 6onee
JeTanbHOro U3y4yeHus u NPUYnNH BO3HUKHOBEHWST KOCT-
HbIX MAaTOJOMMI, 1 BO3MOXHOCTEN UX MPOUNAKTUKN.
M3BecTHO, 4TO npouecc OmoTpaHchopmaumm
CBUWHLA B OpraHusme 4enoseka COMpPOBOXAAETCH aK-
TMBHbIM BMeLLUaTeNnbCTBOM €ro B CKeneTHbln MeTabo-
NU3M C OAHOBPEMEHHBLIM BbITECHEHWEM Kanbuus U3
MeCT ero CBs3blBaHWUsi ¢ pocdaTHbIMU, KapBoKCuIb-
HbIMW U cynbaTHbIMU NUraHgamn, 1 NpoTekaeT npu
NoCTynneHMn aToro kceHobmnoTuka B npegenax MoK s
TEYEeHVEe ANUTENbHOro MpPOMEXyTka Bpemenu [1, 13,
19]. JocToBEpPHOE CHMXEHWE KONUYECTBEHHOro CO-
OEepPXaHnA Kanbumsa B KOCTHOM TKaHW nabopaTopHbIX
XXUBOTHbIX 3apEerMcTpUpoBaHO MOCIE MCMNONb30BaHUA
HM3KOA030BOW 3arpy3ku aueTtaToMm CBUHLA W B HaLLUX
uccneposaHusx [4]. B To xe BpeMs nMmeroLmecs Ha-
y4Hble gaHHble [1] noaTBepxgatT BO3MOXHOCTb Cy-
LLIeCTBEHHOro 3ameffieHns npouecca HakonneHusi
CBMHLA KOCTHOM TKaHbl0 NabopaTOpHbIX XMBOTHbLIX
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NPy HaNM4YUKM 3KCNEPUMEHTaNbHON rMnepkanbLmemMum,
W yBENIUYEHNE HAKOMJIEHNSI 3TOr0 TSXKENOro metanna
npv HegoOCTaTOYHOM MOCTYMMAEHUN Kamnbuusa C NuLen
[1]. CtaTuctuyeckun aHanuns akTU4eCcKoro cymmap-
HOrO MNOTPeONEeHMsT MOSMOYHbIX MPOAYKTOB IUuamMu,
cTpajawwmMmm octeonatusiMm (Bo3pacTHas KaTero-
pua 54,5+11,9 neT), nNoaoTBEPXKOAET CHWXKEHWE B
1,6 pa3 ynotpebneHne aTnx NpoaykTOB B CpaBHEHWUU
C NUuUaMn TOW e BO3PaCTHOW KaTeropuu, He UMeto-
wymn nogobHowm natonormum [6]. Takum obpasom fo-
KasaHo, YTO rMnokanbLumemmns MoXeT cnocobcTBoBaTb
pasBUTUIO OCTEONAaTUN, NOTEHUMPYS HAKOMMEHUE KO-
CTHOW TKaHblO CBMHLA — fimgepa no CTerneHn TPOrHo-
cTn Kk Hewn [1, 4].

MrneHnyeckne wnccnegoBaHUs nocnegHux net
yKa3bIBalOT Ha BO3MOXHYO MPOTEKTOPHYIO POSb LUHKA
B YCIMOBUSAX XPOHUYECKOW HU3KOOO030BOM Harpysku
cBUHLOM [4]. Mpn KOMBUHMPOBAHHOM BO3AENCTBMUN Ha
KOCTHYI0O TKaHb NabopaTOpHbLIX >XMBOTHbLIX CBUHLIOM
COBMECTHO C LIMHKOM B OPraHU4ecKkon 1 HeopraHude-
CKon hopme 3aperncTpupoBaHO COXpaHeHne 1 AoCTo-
BEPHOE YBENMYEHNE KONMMYECTBa KarnbLMs B KOCTHON
TKaHW COOTBETCTBEHHO Ha 16,43% un 22,04%, 4TO MO-
XeT cnocobCTBOBaTb COXPAHEHUIO MPOYHOCTHBLIX Xa-
PaKTEPUCTUK KOCTHOWN TKaHW.

OCHOBHbBIM NCTOYHMKOM MUHEParbHbIX KOMMOHEH-
TOB, MOCTYMNaloLWMX B OpraHn3M 4YerioBeka, onpege-
NSIOWMX ero CTPYKTYpy M (PYHKUMOHanbHOe COCTOSI-
HWe, sBNseTCca nNuweBon paunoH. CoBpeMeHHast Mo-
[enb NUTaHus HaceneHus ypbaHU3nMpoBaHHbIX Teppu-
Topui cdhopmMMpoBaHa nog BO34EeNCTBUEM KOPEHHOrO
n3MeHeHns ero obpasa XM3HW BCNEACTBUE HanNUuus
3KONOrMYECKNX, COLNanbHO-9KOHOMUYECKMX AeMOorpa-
duyeckmx n gpyrmx npobnem. TeHaeHUMs K HapyLue-
HUIO CTPYKTYpbl MNWUTaAHWSI HaceneHusl, BCReacTsue
geduumta B NMWEBOM PaLMOHE MUHEPASIbHOMO KOM-
NMoHeHTa u ero pasbanaHCUpPOBKM, XapakTepHa Ans
BCEX 9KOHOMMYECKM pa3BUTbIX CTpaH mupa [2, 11, 12].
[Nednunt MUKPOHYTPUEHTOB ABMSIETCA, MO onpeaene-
Huto BO3, ogHol M3 rnaBHbIX Npobrnem B nuUTaHuu
coBpemeHHoro HacerneHus [14]. Cson Bknag B cop-
MUpoBaHMe geduunTa Makpo- U MUKPOIJIEMEHTOB B
NULLEBOM paLMOHe HaceneHns BHOCUT ynoTpebneHne
yOELLEBIEHHbIX MULLEBLIX MPOAYKTOB, B TOM 4ucne
nutaHve no cucteme «fast-food», kak npsimoe cnefct-
BME arpeccyMBHOW U CKPbITOW peknambl Mpu OTCYTCT-
BUM HEODXOAMMBIX 3HaHMI B 06MacTy paumMoHansHoro
nutaHus [5].

AHanm3 n 0600LleHne CyLLECTBYIOLMX HAY4YHbIX U
CTaTUCTUYECKUX AaHHbIX Jarno OCHOBaHUE KOHCTaTUpO-
BaTb Hanuuve B MULLEBOM paLMOHE U HaceneHus Ha-
Wwen cTpaHbl Aedumuuta MHOMMX Makpo- U MUKpOane-
MEHTOB, BKMoYas U aeduvuut kanbums 1M uuHka [8].
B uncno nepBonpuuMH, OKasbiBaOWMX BIWUSIHUE Ha
dopmupoBaHue geduumTa UUHKA, BXOAUT CHWMXKEHue
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ynotpebneHus ykpavHuamm 3a nocrnegHve gecsitune-
TS OCHOBHOTO €ro UCTOYHUKA - MSICa U MSACONPOAYK-
TOB Ha 56% C OfHOBPEMEHHbLIM yBenuyeHvem [oNnm
MULLEBLIX MPOOYKTOB, MOSTYYEHHbIX TEXHOMOrM4ecKomn
nepepaboTKoON HaTypanbHOroO Cbipbsl, @ 3HAYUT Xapak-
TEPUSYIOLLUNXCH CHWXEHMEM MUHepanbHOro cocTasa
[8, 17]. MpoussoacTBo n NoTpebrieHne HaceneHuem
YKpauHbl MOSioka M MOJSIOKONPOAYKTOB - OCHOBHOMO
NCTOYHMKA Kanbuusa B MUTaHUMW 4YeroBeka - Mo AaH-
HbIM, oOnybnuKoBaHHbIM [OCKOMCTATOM YKpauHbl -
ymeHbLmnocs ¢ 1990 no 2010 rog no4vtn B ABa pasa
[8].

HepocTtaTto4Hoe nocTynneHve Kanbuus C NULEN,
TaK HasblBaeMoe «MNepBUYHOE KanbLMeBoe ronoga-
HMe», NPOoBOLUMPYET aKTUBU3aLMIo NPOLLECCoB pe3opo-
LMW KOCTU, CHUXEHME KOCTHOW MaccChbl C OQHOBPEMEH-
HbIM HapyLlleHWemM U CTPYKTypbl kocTu [17]. OaHHble
aHanu3a akTM4ecknx paumMoHOB NUTaHWUA HaceneHns
bonblwmHcTBa CTpaH GnumxHero 3apybexbs noaTBep-
XO3IT TeHOEHUMIO K 3HAYMTENbHOMY CHWDKEHUIO MO-
TpebreHns 3TOro MakpoarnieMeHTa C NMuLLen Ansa Bcex
BO3PacCTHbIX rpynn HaceneHus. Tak 6enopycckue yye-
Hble OLEeHVBalT CYTOYHOE MOCTYMNMeHue Kanbumsa B
konuyectee Bcero 470 wmr/cyT, 4to Oonee 4yem B
2 pasa Hwxe cyuwecTBylouwen Hopmbl [11]. Poccun-
ckne ydeHble [2, 10] Takke KOHCTATMpYylOT geduunt
noTpebneHns Mofioka M MOJSOYHBIX MPOAYKTOB [0
48% OT HeobXOOMMOro KonmMyecTBa AaXe B caMblX
9KOHOMMYECKN BnarononyyHbIX panioHax CTpaHbl.
Mmetowmeca gaHHble NO3BOMSIOT yTBEPXKAATb, YTO B
YKpanHe cocTosiHue cpakTnyeckoro noTpebneHns
KanbLusi B3pOCNblM TPYyOOCMNOCOGHbIM HaceneHuem
HaxoguTcA Ha He MeHee Huskom yposHe. CormacHo
pesynbTatam uccnegoBaHui 2007 roga [8], 46,5%
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XEHLWWH CpedHen W cTapllen BO3pacTHOW rpynnbl
notpebnsnu scero 400 Mr kanbuus B CyTOYHOM pa-
LMOHe, U TONbKO Nuilb 3,2% >KEeHLMH 13 obLuero Ko-
nuyecTtBa 06CnenoBaHHbIX NOTPeOnAnNM ageksaTHoe
Konm4yecTBO kanbumsi - 6onee 1000 wmr/cyt [17]. TNo-
cnefjHue [ecsaTUneTuss XapakTepHbl YMeHbLUeHUEM
CYTOYHOro notpebneHns kanbuusi B 4ETCKUX BO3pac-
THbIX rpynnax. Ecnn B 2002 rogy nuTaHue OeTCKow
BO3pacTHOM Kateropun cogepxano 717,7-757,4 wr/
CyT KanbLmsa npu Hopmax notpebnerHnss B 1000-1200
Mr/CyTKW, TO OaHHble, onybnukoBaHHble B 2012 roagy,
KOHCTaTUPYIOT yXe CHwkeHue obecnedeHns dusuo-
nornyeckon notpebHocTM B KanbLmmn aeten Ha 43,54-
52,3% [8, 17].

3akntoyeHue. Takum o6pas3oM, akTyanbHOCTb
npobnembl agekBaTHOr0O MUHepPanbHOro obecneyeHns
opraHusma xwuitenen ypbaHu3npoBaHHbIX W MNPOMbILLI-
NEHHO pasBUTbIX TEPPUTOPUIA, Kak hakTopa, urpato-
LLero KIOYeBYIO pOfib B COXPaHEHUW 300pOBbS U u-
3M4EeCKNX BO3MOXHOCTEN UL, TPyOJoCnocobHOro BO3-
pacTta cpefHen u cTapLlen BO3paCTHOW KaTeropum u
hopMMpPOBaHMN MMKOBON KOCTHOM Macchl nogpacTato-
Lero nokoneHuns Heocnopuma. CoBpemMeHHble MeToabl
NPOMUNaKTUKN OCTeonaTui AOIPKHbI y4MTbIBaTb YpO-
BEHb 3arpsi3HEHNs1 OKpyXatoLLlen cpefbl CBUHLIOM Kak
NpPUOPUTETHBIM robanbHbIM 3arpssHUTeneM, crnocob-
CTBYIOLUMM BO3HWKHOBEHWMIO OCTEOMEHWI, OOHOBpe-
MEHHO KOPPEKTUPYS MUKPO- (LMHK) U MaKpO3dnieMeHT-
Hbln  (Kanbumn) amcbanaHc GakTUYeckoro nuTaHus
HaceneHns. PopmupoBaHne cTpaternm NpounakTnKmn
octeonatun TpebyeT, Ha Haw B3rnsg, AanbHENLero
yrnybrneHHoro m3yyeHms 0CObEHHOCTEN KOCTHOrO Me-
Tabonuama nop BO3AENCTBMEM OCTEOTPOMHbLIX 3KOMO-
rMYecknx 3arpsisHuTenen n akTopoB pucka.
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POIb OEAKUX MAKPO- TA MIKPOENEMEHTO3IB Y 3HUWXLUI PU3UKY

®OPMYBAHHA EKOOBYMOBJIEHUX 3AXBOPIOBAHb ONOPHO-PYXOBOI CUCTEMU

bineuybka E. M., be3y6 O. B.

Pe3tome. 3axBoptoBaHHSHHSA ONOPHO-PYXOBOI CUCTEMMU, OCOBNNBO Y N0AEN CEPEeLHBbOrO Ta MOXUIIONO BiKY, €
aKTyanbHO Npobrnemoto cborodeHHs. [aHi aHanuay ririeHiYHNX SOCnifXeHb Yy LUbOMYy HanpsMKy i pesynbTaTtu
BMaCHUX HayKOBUX AOCHiAXeHb CBig4aTb NPO OYEBMAHICTb KOMMIIEKCHOMO BMIMBY Ha KICTKOBY TKaHUHY MOOUHU
@HTPOMOreHHOro HaBaHTaXXEHHS CBUMHLUEM i AediUnTy BXMBAHHA KarbLilo Ta LMHKY i3 Xap4OBUMU NPOAYKTaMMU.
Llen Baxkui MeTan HaBiTb Y HU3bKMX J03axX 3A4aTEH HaKONMYyBaTUCH KiCTKOBOK TKAHWHOI, BUTICHAOUN KanbLil.
36inbLieHHa XimiYHoro 3abpyAHEHHS HaBKOMULLHLOMO CepefoBUlla CBMHLEM Ha Tii peecTpyeMoro aediuuty
KanbLil0 Ta UUHKY Y NPOAYKTaX XapyyBaHHSA 34aTeH CNPUYUHUTM 3pOCTaHHSA 3aXBOPKOBAHOCTI OMOPHO-PYXOBOI
cmcTemmn, 0cobnmnBo B OCIG NOXMMAOTO BIKY.

lirieHivHi gocnigXeHHs AoBoAATb, WO rinokanbLieMis B yMOBaxX XPOHIYHOrO HU3bKOAO30BOr0 HaBaHTaXEHHSA
CBUHLIEM MOXE CNPUYMHUTU PO3BUTOK OcTeonaTi. KombiHoBaHa Ais Ha KiCTKOBY TKaHWUHY CBUMHLEM CYMICHO 3
LUMHKOM Y OpraHiyHin Ta HeopraHiyHin dopmi cnpusie 36epexeHHto Ta 36iMbLUEHHIO KiNbKOCTI kanbLito. B Ton xe
Yac CTaTUCTUYHUI aHari3 PakTUYHOro CyMapHOro CroXMBaHHA Xap4yoBUX NPOAYKTIB, LLLO € OCHOBHUM [XXepesom
LUMHKY Ta KanbLilo HaceneHHaAM YKpaiHW, BUSIBIISIE 3HAYHY 3HUXKKY BXMBaHHSI LMX Xap4iB, WO HeOOXiaHO Bpaxo-
ByBaTV Npy hOpMyBaHHi cTpaTerii NpodinakTuki octeonarin.

KnrouoBi cnoBa: cBuHeLb, KICTKOBa TKaHWHa, AediunT kanbLito, ediunt LnHKy, ocTeonaril.
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The Role of some Macro- and Microelements in Reducing the Risk

of Formation of Eco-conditioned Diseases of the Musculoskeletal System

Biletska E. N., Bezub O. V.

Abstract. Diseases of the musculoskeletal system, especially in middle-aged and elderly people, are really
problematic nowadays. Data from the analysis of hygienic research in this direction and the results of our own
scientific research evidenced a complex effect of anthropogenic load of lead and a deficiency of calcium intake
with food on human bone tissue. Chemical aggression of technogenic pollution of the environment, according to
the experts, is the leading risk factor for population health. A systematic entry of contaminants in the related life-
supporting environments — air, water, plant and animal food products by direct and indirect migration chains
creates both integrated and combined effect on the body. Bone tissue has the highest cumulative properties in
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the human body compared with many xenobiotics, in particular to heavy metals, among which lead is the leader
in relationship to the bone tissue. This heavy metal even in low doses is able to accumulate bone tissue, dis-
placing calcium. The increase in the chemical pollution of the environment by lead on the background of a re-
corded calcium deficiency in foodstuffs will contribute to an increase in the incidence of the musculoskeletal sys-
tem, especially in older and middle-aged people.

As a result of researches it was established that low dosed effect of lead during subacute experience
caused a significant decrease of calcium content in the bone tissue in comparison with those of control group of
animals. This fact reduces its density and becomes a risk factor for the development of osteopenic and osteo-
porotic state of the organism. Combined effect of lead and organic and inorganic forms of zinc zeliably in-
creased calcium content by 16.43% and 22.04% respectively, as compared with lead group, suggesting protec-
tive properties of zinc in lead intoxication due to the effect of bioantagonism. In the isolated introduction of or-
ganic and inorganic forms of zinc, calcium content in the bone tissue increased by 1.4 and 2.04 times respec-
tively, as compared with the control group. The obtained results confirmed osteoprotective action of zinc, par-
ticularly of organic forms in lead intoxication and give reason to believe that in the system "lead — zinc" effect of
biological antagonism was formed.

Hygienic studies proved that hypocalcemia, in conditions of chronic low-dose load of lead, could contribute
to the development of osteopathy. Combined lead and zinc exposure to bone tissue in organic and inorganic
form contributed to the preservation and significant increase in the amount of calcium. At the same time, a sta-
tistical analysis of the total consumption of food products, which are the main source of zinc and calcium, by
children and adults in Ukraine, reveals a significant decrease in the use of these products.

The tendency to reduce calcium intake with food products, formed by objective and subjective assumptions
on the background of increasing environmental pressure on the human body, will further promote the growth of
the incidence of musculoskeletal system. Now hygienists and clinicians are faced with the task of developing
and improving effective practical recommendations for the prevention of this pathology. The development, im-
provement and implementation of modern methods of prevention of osteopathy should be based on a complex
of detailed medical and ecological research of the risk territory and actual nutrition of the population, taking into
account the level of its micro- and macroelement imbalance.

In our opinion, the formation of a strategy for the prevention of osteopathy requiresfurther in-depth study of
the characteristics of bone metabolism under the influence of osteotropic environmental contaminants with si-
multaneous exposure to other risk factors.

Keywords: lead, bone tissue, calcium deficiency, zinc deficiency, osteopathy.
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