
PEIIEH3I,I'T
OT

IIpoQ. a-p KpacrrMrrpa l{.nxesa }IrcononroBa, AM

Haqa.nxxrc Kfl [nn.rua .na6oparoprrfl rr rrMyrronorrrfl
HaquonaJr,a MHoroupoeu.n,a Tpa'crroprHa 6o.rnuqa - coenr

HA
Auceprarlr{onnrrfl rpya ra npn4o6[Bane o6paronareJrHo_HayrrHa crerreH

,r.(ortop"
HA

l-p Monurca Torurcona ToAopoBa

POJIfl HA BI{TAMI{H D I{ BI,ITAMI,IH 812 TIPU BPEMEHIII,I XEI{14[r HoBOPOAEHT.T
3a

rrpucrxAane Ha o6paronareJrua rr HayrrHa crerreH
,,AOKTOP"

HayveH pbKoBoIrrreJr:
Aoq. A-p.{annena l{saHoaa fepona, q.u.

Hay.rna c[eqrraJrnocr _ rrK.nunuuua .na6oparopul..
O6nacr_na Bllcme o6paronaHne rr34paBeorra3BaHe rr cnopr6.

IlpoeecuoHaJruo HarrpaBJre :aue 7 .1. MeAur1t,rna

l'IeeecrHo e, qe B rleplloAa na 6peueruocrra 3ApaBocnoBHoro c."cro{H,e }r Haqr{HbrHa xI'IBor ua 6peueunata xe,a ca oT cttqecrBeHo 3HarreH,e 3a HopMirJrHoro pa3Br,rrr{e HarrrroAa H paj{(AaHeTo Ha 3ApaBo HOBOpoAeHO.
CtulecmSrear MHoxecrBo AoKa3areJrcrB4 rre BgraMnH D ae6nqur e qecro cpeulaHo

'BJIeHI'Ie 
cpe4 6perraeHHI'ITe xeHI{ B cBeroBeH naarqa6. .(et}uqrarur Ha BuraMHH D ce cnrpsna cycnoxHeHrln Ha 6peueuuocrra Karo recraIII{oHeH 3axapeH gua6er, upeeKJraMlc[r,[pexreBpeMeHHo paxAaHe' ,{e0uqurrr oKa3Ba Bru.sHI4e r{ Ha HoBopoAerrr{Te, Karo gecrr{

.TKJI.H.HI{JI ca HI{cKoro reulo, HeoHaraJrHa cMbpr H MBprBo paxAaHe.B Ernrapur I{Ma cbBceM orpaur{qeHr{ AaHril{ orHocuo Br,rraMHH D craryca uaopeueuuure xeHI'I u qecrorara Ha BI'ITaMI{H D 4eQmp.rrlneAocrarbrrHocr cpe.q ra3}r raprerHa
ryyfla' Jl,ncear AaHHI'I3a Bpb3Kara MexAy sLrraMHH D geQr,qur r{ eBeHTyanqr4 ycJroxHeHHN,HacrlnBarqu no BpeMe na 6peuerurocrra.

Bce no-qecro cpeA 6peueunure xeHr{ ce ycraHoB flBa u ae$uqm Ha sumr,rr.rH Bl2.Karo uafi-qecrx ycnoxHeHH, or crpaHa sa uafirara ce na6mo4aBar recrarl[oHeH Aaa6erIrpeeKJraM[cr.u, c[oHTaHnn a60pra, .qeflpecar. flpusuaqrre ua B12 4e6uqur or crpaHa HaHoBopoAeHoro ce cBbp3Bar 4e$exta Ha HeBpaJrHararpr64 HapyrueHr{, B pacre}r(a Ha 1,JroAa,rBocTaBaHe B HepBHO_[crx[TIHOTO pa3BI{THe.

^ - ^ 
Peamroro o[peAeJI{He Ha craryca BHTaMI{H Bl2 ne 3aBl{cu caMo or roraJrHr4, Br{TaMrlrHB12' uo H or IUIKoJIKo Ao[bJIH[rreJIHI{ rrapaMerrpa Karo a1TrrBes Bl2 u ueta6or,THrnre

[oKiB€rTeJII{ MeTr{,nMaJIOHOBa KI,ICeJII,IHa H XOMOIIHCTeI{H.
B Brnraprax JII{[cBar AaHHI'I KaKTo 3a-BrdraMr.rH Bl2 cr:aryca ua 6peueHHr,rre xeH,n, TaKa[r 3a Bpb3Kara MexAy B]rraMr{H Bl2 aesraqur H ycJroxH"r--, ,u"r"rrBarqu 11o BpeMe Ha6peueuHocma.



cparunrelHl'ITo MaJrKo ca u npor{Ba,Hg.3a aHal[rrr[qHara HaAexHocr Ha MeroA[rre,H3cJreABaIrIH Te3H IIoKasareJII'I. Harpynrauero Ha uona uu$opMar{u, Brpxy resu npo6reurrIIe yJIeCHIT uHTeplrperauvlTA HA nonweHr.rre pe3yJrrarn u IIIe [oA[oMOrHe Ar.rarHo3ar4MoHHTopHpaHero H flpocne4fl BaHero na 6penreHmlr" *a*.
Tora oflpeAen TeMara Ha npernoxeHr{fl 3a peqe*r{, TpyA Karo a*ryrrrrHa,cbBpe L{et{Ha I,I 3HaqI{Ma.

.Il[ceDraufionnugr rpv.{ e Hanr{caH sa l g7 craHAaprHrr qpa,nqu. c'pyxrypupau eno cneAHHfl HaqHH: 3arJIaBHa cTpaHxIIA, cnucbK Ha [I3noJrcBaHHTe ctKparrIeHI,L tlc6AbpxareJleH TeKcr Ha Al{cepra]lffllsrL rpyrurpaH B HraBr{: BBBeAeHrde - 3 
"rp., 

nr,rreparypeHo6sop - 51 ctp', II'JI E 3a,qarlu - 2 
"rp., 

Marepr{a[ r.r MeroA - 10 crp., p$yJrrarr.r - 46 crp.,AacKycr{, - 32 crp., rr3BoAr,r _2 crp., [pr4Hocrd _ 2 crp.
,{ucepraqraoHH}rrr rpyr crgrpxa 34 s".yp, u 59 ra6tnqn. Llzraparu.r ca 350JlxreparypHl{ }t3TotIHI'IKq or KoI{To 5 na xr,rpnnu'tt4 342 Ha nar}rH}rqa n 3 rr*pr", caftra.Eomuu,ctnoro or crar,HTe ny6nuxyaau, ,,p", nocne,Hr,rre Aecer ro,rlrrHr,r.

Jrnreparvnnnst o6gop BKJIIotIBa qsrnpr,r pa3Aen4 3aBBprrrBarrlu c o6o6rqenue. Hafi-HaIrpeA e HanpaBeH IIperJIeA ua 6peuenHocrra xaro oco6eHo 6rrrororrqHo 
"rarorrr".o6pt,qa ce BHHMaHI'Ie Ha naroJloMqHa 6peueuuocr u He6aaronpnrrHr,r ,nycnoxHeHu,r 3auafirara u HoBopoAeHoro. flpocle4raar ce naro$asuoror[qH,Te MexaHu3Mr.r HasL3HI'IKBaHero Lr pa3BllrHero Ha recrarluoHeH 3axapeH 4na6er, [peeKJraM[Cr4Jr,ilpextAeBpeMeHHo paxAaHe, paxAaHe Ha Aerla c Hr4cKo reruro, r,rHTpayrepxHHa perapAauu, Ha[JroAa.

B c'rreAnauH, p:BAeJI 3e palr"trexAa Ouocurrresa u Mcra6oJrr,BrMa ua nrraur,ru D.cpanneua e aHzurllTl{tlHara HaAexAHocr Ha }rMyHoJrorrrquuTe E xpoMarorupaQcnrle MeroAr{ 3aolpeAeJrrHe craryca Ha Br{T{tMr,rH D. flpeacraBeHr,r ca rpaHrtrIrre si aeoqrrr, ,"4u".urr"Hocr HHopMilrIHI'I clofiHocr, 3a B,nraM,'H D. HsrbxHaru ca [per,opbrr{ 3a cy[JreMeHTr,rpaHe c B]rr3Mr{Ha.o6prrqa ce BHlrMaHrre Ha BIaTaMun D on"ra6orrrnna npu gApaBr.r 6peuenHu xeHu.flpegcranena e clpaBKa 3a qecrora Ha Br{raMuH D aeQuqrl'r npu 6peueuHr{ xeH}r. pas,c*aHr.r cae$errrre Ha Br{raMHH D aeOury. 3a xoAa na 6peueuHl;;;;;r*rero Ha ruroAa. pasuegana eBpl3Kara MexAy BI'trtIMIiIH D aeOm+rra u pe.qruIa orxJroHeHn, - r.rgcyJrgHoBara pe3,crerilHocr,recral['IoHH[L aua6et, upeeKJlaMncnrra 6arrepnalnara BaruHo34 cJreApoAr{rrHa Aeflpec]rr,lpexAeBpeMeHHO paxAar{e, HITCKO TeDro Ha HOBOpOAeHOTO.

flpyru.,/l MErpoHyrplerrr, o6eKr Ha o6sop4 e Ba:rarraun Bl2. parmeaau e 6nocr.uilesrr,neTa6onrnglrtr n $asnolor*rHa poJr{ 
"u "*urr"bl2, ra*o n Qarcropu, oflpeAeflf,ulr,r HyxArfle orBI.TU.,HH B12' floa'repraHo e 3HarleHuero Ha BLITaMrrtHa B .,poqec,:re Ha xeMolo$a H pa3B,nr,ero HaqeHrparlHara u lepuQepua HepBHa cl{creMa. HsrtrHara 

" 
pt** sa Br.rraur,rH Bl2 sa Bb3H}rKBaHeroHa coqxaJIHo-3HaqI'IMI'I ga6ontsaHH, raro nH(paprru, uryt*r,3JroraqecrBeHr{ TyMopr,r. flpoc.rregenae qecrora Ha BI.*:MI{H 812 aeOmu'rr cpeA o6Iqara florrynar[,rr E e flpeAmaBena nnQopuail$fl3alpe[opGrIHTeJIeH 

'IIHeBeH npI'IeM Ha BrrraMlltHa. Hanpauen e [perneA Ha agilrrrrrlrqHu MeroAr.r 3aonpeAe[f,He Hr{BaTa Ha Br.rftIM}rHa-
B o6aopa noApo6no ce pa3rneAar{x eQerrure Ha Br{raMnH B12 ne0,,I6 3a xoAa Ha6peuenHocrT a rI pa3B(THero Ha [JIoAa Pasme4ana e e Bpb3Ka Mex.q/ aer[m1u:rrr Ha Br,rr€Mr.rH Bl2 urecralproHrrl'I, Eua6er, eKJIaMlcurITa, HapyllleHwrra B pa3Bnruero Ha ruroAa, [pexreBpeMeHHoropa)I(,{aHe u HrrcKoTO TeHro Ha HOBOpOAeHlrTe.
Karo qsro Jrr{TeparypHr.rrr [perne,{ 

-noKa3Ba 
go6pa nn$opunpaHocr, Kp,nTuqeH

aHanH3 H rorxrlHo o6egnnarane Ha HarIHlIre tparru. Hsnognre or nr{TeparypHgq nperner caJIOTIIqHE I,I NPAB'T IJIABEH IIPEXOA K6M CNCABAUIATA ruIABA HA AIICEPTAqHOHHI.{fl TPYA.

- 
rleirra Ha IIacrorIIIlL Al{cepral{HoHeH Tpya e Aa ce olpeAeJrrr B[TaMprH D n rurauunB12 craryca na opeuenH, xeHI{ c HopMaJIHa r,r naroJroruuHa 6peueuHocr r{.{a orleHr{ poJrrra

ua 4e0nqum u/uttu He.qocrarrrluocrra IlM 3a xo.qa Ha 6perraenuocrta a HefiHu.s rr3xoA.



I{e'uraesopuyrrrapaHa,cHoI,ITotIHo.JIorrqrrocaIBBeAeHI{H@.

B pas4eaa MareDrraJr f, Meroa e npeAcraBeH KJrI{HI{rrHr{.f,T KoHTr{HreHr, o6xnaul a.uq 2596penaeuua xeHr, Ha Bb3pacr r,qA ls aogrno, c eAHolJroAua 6peueanocr, pa3Aene,rd B Tpr{rpyrm - 3ApaBIr 6peueunu (167 ruua), 6p"r.rr, " ilr"*oue, Aua6er (43 ,,qa) u6peueuuu c rpeeKrraMncuril9 nnqa). yotrr":r:ro 
" 

.rp*"r.Ho r.[fl{,,cB. Mapuua,, _BapHa ACc MII - Baprra cEfAn-,iipo0. rlp A. a;;u;;,,_ Bapna ra IvIEAJI,,cB. AHHa,,- Bup_ru 3a nepuoAa oi oz.ol.zotg _'lt.tzzoz i roa.
Epeuearure xeH[r ca rlotrtJrBar a,roop'u,rrs-lJ**"cHaqr{Harrr"m:;,:Tffi ,##",.THi#"##f ;fi #H::#(aro e HMIUIo mxrana) H a(y[epcxrr p"ay*uu or r.trx, KaKTo a $auu-n'a aHaMHe3a.or naeAuqnHc*ara .qoKyMeHTaIIwr Ha Ar-roncyltatr.*anre ra6r,rHeTr, u rocoqeHr.rre6o,rHa'IH,n neqe6nrn 3aBeAeHIaJI e B3era u o6pa6orera ,r6opruq* 3a c'croflH,ero Hauafirara x rrrloAa B xoAa Ha opeoaeH*rocrla. 

-il;6fi;* 
3a aHrporoMerprrqHrdreIIoKiBareJIr{ Ha HoBopoAeHr'ITe cJre'{ paxAaHero e noJrr{eHa or HeoHaToJrorI{qHHTeoTAereHu.s, Af cnequaaacrr,rre r,rJru or au*ra" yruar"rur. 

-'.
Ha scra'IKI{ 6peuerulu xeH}I ca I'I3BBprIIerE_aHTponoMerputrHr.r r{3cJreABaHH{ - TeJrecHoi-r:ii- .ecrarl,oHHo HaA.qaBaHe Ha re'ro (GWG _'gestational weight *rl,*r{HAe*c Ha'.e-recHara uaca (BMI).
Ha ecu'IKH HoBopoAeHlr ca IBBBpIueHH aHTponoMerp'rrHu r{3cJreABaHr,rJ{ - pbcr r{ Teuro.EanapueralHu* ,*rdaMerbp, o6uro.mara Ha xopeua u AsJrxr,rHara Ha 6e4penaraKocr ca olpe.qeneHr,r qpes exorpaQcxu ueroga.
Mex4r 24-ra 4o 2g-rraa ."*qro"ra ce.(Mr{qa e BeMaHa KpbB 3ir r{3cJreABaHe HaBHTaMI{H D' toraren BI{TaMIIH 812, anrrrseH BI,rraM[H 812, ueru.nManoHoBa Kr.rceJrr{Ha HI{H.yJII'IH' 

" 
****I?pHoA Ha pI'rcKoBI'ITe ,,auierrrK, e rpoBeAeH op:rJreH rJrroKo3o-ToJIepaHTeH rcct (otTf) c qen AilarHocrl,IqfipaJ{e Ha recrarluouen 4ra6e.r. Ha 6perraeHH,re crlpeeKJlaMnclr,I BIlraMI{n D n BuraMuH Bl2 crarycu 

" 
orp"g"*H ,,o BpeMe Ha 6o.rrHH.rH HfluMrpecrofi.

ll:cle.qnauero Ha 25_xr.rgpoxcu
(MMA) e rr3Bbprrrero 

" 
pu.pubore,

ceJreKrurBHa u UV Aererqax.
Totamnrsr aurar'ru1^!-12 Ir HcyJfirrr'r ca o[peAeJur,r{ ,,o rlp,Hrlr,rra Ha AHpeKrHaXeMHJIyI'IHHH0LIeHLIIUI (CLIA) Ha nlvrynonornrreH agaJrl3arop ACCESS 2. Ar*us,rrrtsHraMuH 812 (Holotranscobalamin) e orpeAeJlflH ro flpn,rtruna Ea xeMrilryMuHr{crleHTeHI,TMYHOAHtUIH3 C MI.TKPOIIACTEryI (CMIA) HA ITMYHONOruIIIEH AII:rnI,tgATOD ARCHITECT.

,rrfiff*o3ara 
e orpeAeJrrHa ro xeKcoKurr:BeH MeroA na 6uoxrnrnseH aHanu3arop

HsuorgBaHHTe na6oparopml MeroAr{ ca cGBpeMeHHu }t HaAexAHr.r. Te AaBarB63MoxHocr 3a IIoJrJ IaBaHe Ha ,qocroBeplil{ pByJrraru, cborBsrcrBfrqu Ha o6uqonpueurrecBeroBHr{ crarrAapTu :a no4o6ea poA rtpof{aauuJr.
flonyuenrre rsY-{r-a1u- ca- o6pa6otenu crc cbBpeMeHHr{ cirar,crr{qecKr.r MeToAr.r(crarucrmecKr{ nare? IBM SPSS).

Pegvltature' sHaqlrremra qacr or Kouro ca rry6anryaann, ca [peAcraBeH[ s g pasAena.Te ca rorrrrro cr{creMaru3rpauu r{ go6pe oHarJreAeHr{ c [o.ryoArulrd la6rnrqu r Qnrypn.flpu pa3rurexAaHe Ha oeuoepaqcxune 
"oi"ilri*o c,eAnam .bspacm Ha6pen'reuurne e 29,84 ro,4trrtl (c o6xaar or 

-19 
ao 43 rorotrnl.-npor,rrror Ha xeHr{re uaa 35roAI'rIIIHa B63pacr B rpyfi]rre c pe]Bl{rII ycnoxHeHr{rl ua 6perrrennocrra e [o-roJrrM (203gy;B cpaBHeHr're c ro3r{ Ha 3.qpaBr{re 6peuenrr:a xeun 1lz.slvos. cp"aru* 

-"*rr*, 
,uL{3rrHcreHH, BMI ga Bcrrrxu fracrnr.rqre 23.0g+3.93 loOi:aar or 15.24 rc 44.g5).B rpynara

BI,ITAMI{H D3 25(OH)D rA UETTAAMIINOHOBA KIICEJII.IHA
Ir BaJrruEpaHr TeqHo_xporraarorpaQcKr,r MoTOA C Mac_



Ha 3,4paBr{Te 6peuennu xenn srofiHocrra e 22.69+3.69, npu 6peueruure xeHr.r c GDM _23.06+491, npu xeuilre . .rp""** i"* _ 24.25+3.66.
fecma4rmnnomo uaddacane 

-Ha meano (gestationar weight gain _ GWG) npn3ApaBI{re opeuemu xeHr{ e g.6g++.zg_y,- rp, Op.,i.r*-*e,r{ c GDM e 9.69+4.g6 rr, anpn Opeueunr xeHu c rpeerrraMrr cus _ 13..9liq.7j xr. --
flpr.r mpceHe Ha Bpb3Ka Mex.q/ cesouflocm E pa3BrrTlre Ha ycJroxHeHr{rr Ha6peueHuocrra He ce AoKtriBa 3,aquMa KopeJrarlnoHHa 3aBr,rc,Mocr.
Aumponouempuq*u dannu so Hoeopodeuume de4a noxazBar, qe npu 3ApaBr.ropeueHuu xeHl'r rpoqeHTsT Ha HoBopoAeHr{Te c reDro noa 2500 r e 7.2%o,[pH naqrreHTKr{ CAua6er- l3.g5yo, [p]r [aqHerrrKr{ c npeeKJraM ncus _ 33yo.flpr npocnegirane ,u 

"***, 2:ryry" npu 6peueruH4me uceuuce ycraHoBflBacpeArrara croftiroct na 25(OH)D 76.26+39.21 i^olh.., r!**u* _ 69.15 nmol/l (o6xnar:10.25 nmoUl ao 204.23 
"rnoV9. 

H1fi_Hygra 
" .p"*ul croInocr na 25(OH)D npuoperrrexnme xeHlr c recrarsroHen Ana6er (zs.qg nm'o-fi;rro"r"r6*u or re3, .,pr{ 3ApaBr,r6pen'reurr xeruu (76'72 nmovl) u rpH 6peuenuure xeHH c rpeeuaun cw (76.g5nmol/l). Hece ycTaHoBlr crarl{crl{qecKu 3HarIHMa pa3nI,IKa B pe3yJrrarr{re ra 25(OFI)D Mexror rprmer,r3cJreABarrE rpyrrH.

B 54.05% or 6peuenxnte x€Hr.r ce ycrauoBrBar HHBa Ha BrrraMEH D rloAo6rqonpneroto orlrHMarrHo HrrBo or 80.00 nmol /|.'ofirx iil"l, ,u a oo"ii^"i deQu*um,a 49'4lo/o ca c paurqHa creleH Ha HeAocrarrrlHocr. Hafi-racorca qecrora na aocomoreuBI'ITaMuH D ae0uqrrr ce ycraHoBflBa flpn 6perrrennure o* c [peeKJraM ncw (6.l2yo),AoKam B rpylara Ha sApaBl'rre 6peruenru xeHI{ I{ B Ta3}r Ha xeHHTq c,qla6er [porleHTrr Hare3H or rcx' Korro ca c a6conroten 4e0nlgrt, e upu6lusureJrHo eAHflKtB (4.7g%3a sApaBr.rrefi 4.65Yo 3a xeHlrTe c Aua6er.
Bumauut D aedocmun'oq*ocmtna e uafi-Buco*a r rpy{rara c GDM (60.47%),[ocJIeABaI{ara or rpyflara Ha xeHr{re c rpeeKJraMncue (55.10o/o)'u uaft-urou , .pynara Ha3ApaBr{re 6peueuHr xeer. (52.69%).
YcTaHoseHa e crarHcrl{rlecKl{ 3Haqr{Ma paurHKa a croftHocru re 3a sumartuu D cnpo6tt" sgemu npe? 3uilHom{, a ilnm*Omt nonwoduc (surranoro [orryfoAr,re - 71.40+36.15,J,THo - 85'30+40'63., p<0.01). He ca AoI€3aHr{ crarr{crr{qec*u 3Harr1{Mr.r pa,,,nq, B Hr.rBoroHa B[TaMuu D uex.qr rprrre ocHoBHr{ rpylx H3cJreABaHH 6perraennu xeurr, pa3[peAeJreHr,r BABere floJryroArifl Ha ro,ryrHaTa ' -r

' flpu pa3flpeAeJle,]re Ha 6peuennu're no undexc Ha mc,ec*a ilacae ycraHoBeHo, qe7l'43% ca c HopMaJrHo reJr@Ho re,ro (BMI<25) , zi.slv, ca c HaArropMeHo reruro(BMI'>25)' He ce or*plrBar crar,,cr,,qec*x 3Harr[M n pa3ilrtrtr4c B cepyMHHTe HHBa HaBIITAMI{H D UEX.qr rPYIIATA C HOPMILIIHO TEJIECHO O"O , ,I* 
" 

HqAIXOPMEHO TErJIO.or 6penaeruur xexr.r 32.g2o/o se cro6qanaruu,rp** Ha oumoiluL D, AoKaro67 )8% rlp,eMar BI'ITaMI{Ir D xato $aprr'raqerurrreH [poArKT u/uttu xpaHETenH[ go6arru.Husoro Ha Br{raMHH.p np, ,".y.-*"orpnHrre xeHr{ e sa.os+ig.lg nmol/I, a rprcynf,-reMeHr*paur 96.4t+3g.50 nmoyl, p .ti.OOOt;. Bfflso A{iJ"or"*Jr#,''*or- 
""cy-n'ueueHulpar Aocrl{rar Ao otITI{ManHu cepwHr{ HI{Ba Ha 25(oH)D, AOKaTO cauo 2l yo wHecyIIJIeMeHTI{paHI{Te Aocrl{rar Ao HrrB4 coqe,,l, go"ruru+ro"r. 

-drr"r"r, 
cacrarl{crl{qecKfi 3HarrItMI{ pa3,II{rIHfl MeXroi rpyErne 6peraeuru He cr:lMo rro orHolxeHr{e Ha

ffi::H. 
Ha BrrftrMr{H D, no H ro orHorueHr{e Ha Ao3upoBKara ;6";;;ri'"or*u,

' B Hacro'Iqoro uporlBaHe 12.45%. or aoeopodeaum,e co podeau npeucdeepeueauo(32 ot o6Iqo 257 nonopogeHn). Flafi-sucora e qecrorara Ha ycnoxHe,rrero B rpyrara Ha6penaerrrure xenu c upeerurar*ancile - 45.g3% (n:22), nocJre.qBaHa or 6.9g%o (n:3) sa6perrrennnre xeurr c -GDM 
u 4.21% (n:7) 

"pr".op*rrr" 6peuerurn. .{earr HaHecy[neMeHTr{paH}rre c nurarrruu D e ilo-BHCOK npu [pexAeqpeMeHHo poArJrr.rre B



cpaBHe,lle c poAHJII{Te Ha repMnH (37.50% vs 32.44yo c'orBerHo). Bepoxrnocrra orpaxraHe Ha AeTe c HrlcKo TeDIO e IIo-MrurKa rrpr{ Te3[r or rf,& KOETO Ca cy[neMeHTupaHr.r caAeKBarHa Ao3{l BHTaMun D (>600 IU/aen) 
" 

apurn"rrl 
"-r"ar, 

Kor.rro ca HecyrrJreMe,r,paHurrrrl cyrlreMerrrr.rpaHr{ c Hr{cKa Ao3a BHTaMT*, O 1.6961q.-'flpr uscre4rale Btmra.iltua Bl2 cmamy) *o fuplriruoutne crceHue ycraHoBeHo Hr.rBoHa momateH gtonorfiuH BI2 177'58+9-0^.2! pmol/l t""a"uru 429 pmol/l;o6xsar 76 - 7gzpmol/l), Ha a*muae* eumartuH Bl2 73.26;fi.2!5 p*Jlf fr"ouaua273.70 pmoUl; o6xna:r16'40 - 531 pmol/l) u na ilemunuatoHoaa Kacanu*a 249.53+154.73 nmol/r (rraegnaua584.34 nmoVl;o6xsar 40.94 _ ll27.74nmotll).
Flnna sa o6tq rutauuuBl2 HaA250 pmol/l u,,u docmann.t,ocm Ha oumo-uu*a ceor*pll caMo ,,p,n 13j1% or rIacrHI{qI,ITe. AKTIBeH Br.rraMr{H Bl2 wruo**.. rrocr aag 50pmoul ce na6lro4aBar ,,p,n 63'7oyo or 6peuenurr". no orHorrreHr,re na ueraoon yrr*us,rapaMeTbp MMA, cepyil{Hr.r KoHrleH.rpaquu rra1 300 nmol/I, AoKa3BarrI u surauu. Br2qe$urlT ca r.BMepeHH rpr 31.65%0r yqacrHurlr,rre.
flo-sucoK}r cepwHl'r KoI{IIeHTpaI{vr4 Ha TorarreH r{ aKTr{BeH nnraN{HH B12 caI'BMepeHIr B cepyMa ua 6peueulr,Te xeHlr, npH Kor{To npooon:enaaHero e }r3BbprrreHo npe33UJTJHOmO nonyzodue.
Bpeueurume xeHr'I c 6ucoK BMr xaxmo u me3a c Hopitaner BMr vua.t cxoAHr{CPEAHII, HO HI{CKTT HI{BA NO OTHOIUEHI{E HA IOKA3ATEJIUTE TOTII"JIEH I{ AI(THBEH BI{TAMHH B,12 UcxoAHr{ cpeAHr{, HO [o-Br{coKH Hr{Ba rro orHorrreHr{e na uera60ar*;;;";;;;MMA.or sKnIo'IeHI{re B Hacro{IIIOTo nporrBaHe 6peuerurn xeruE 34.75glo ne cro6qaBar 3ilcynne"eHmaqw c 

^umatuuHa. 
ciarucrnqecxv 3Harrr.{Mo [o-Br{co* [porIeHT HaHec)mneMeHT[paHI{ XOHH H xeHr{, [prreMarru{ Hea.qeKBarHo KoJrr,rqecrBo BHTaMaH E}12 ceHa6mo4ana lrpu xeHr{Te c recrarluoueH pla6eru np"a*ur.r"*.

Epeuennu, c)mrreMeHTxpaHlr c olrr,rMuurga Ao3a Br.rraM ug Bl2, ca c naE_HracxaBepo{THocr or BB3Hr{KBaHe Ha npeucdeepeueano patcdaae.
lrpu uceaunte, podrutu de4a c rne.ro noa zioog 

"p.4rrr" cepyr{Hr{re KoHrleHTpaqr}rHa [apaMerpl4Te roraJleH I'I aKTHBeH BIITaMI{I{ B 12 ca 
-naam<o 'rro-H}rcKr{, 

a cpeAHr,rre cep,^nH,KOHUeHTpaIIUil HA uata6onnta MMA, clorBerHo MiInKo no-BrrcoKH, B CpaBHeHr{e c re3r.{ IIpH)r(eHr{Te, poAr{nu HOBOpoAeHLT C HOpManHo TeHro.
flonyveunre p$yJITarI'I no.p,Bar [ocraBeHr{Te rleJr n 3aAarru Ha rpyra 14 ,,oKa,.Barcnoco6noc*a Ha rucepraHTa 3a ,,.rpaxAaHe Ha HarrHa xurrore3a r,I Kp[TnrreH aHiIJr[B HanoJrrreHl{re AaHHlr.

B o6crxaaxero nporfiqaBa yMeH,ero Ha aBTopa o6errusHo Aa cpaBrurBa u cbflocraB,cBor{Te AaHHI{ c6c oBeTOBHI{Te peynTaTr{.
Pasue'qcann ca pHcKoBI{ Qal*opn 3a Bb3HHKBaHe Ha yciroxHeHr{rr ua 6peuenHocrra -BBpacr, BMI, recraqroHHo naryrasiHe Ha Teruro, cesoHHocr. Haupaneua e orIeHKa HacepyMHI'ITe HI{Ba Ha 25(OrDD, ToriIJIeH BI{TaMIIH Bl2, aKrI{BeH BHTaMr.rH Bl2 }tMerI'LrIMiInoHoBa KIICeJII{Ha B I{3cneABaHara Koxopra. Vctauonen}rre AaHHr,r 3a qecrorara Ha4eQaryrr s/uilu He^ocrarisqHocr 3a IIrJIara Koxopr4 KaKTo r.r 3a rp[Te r.r3cJre,{BaH, rpyn, cacpaBHeHI{ c 'qaHHllre or rIporrBaHI'IlI, KacaeulH 6p"*"rHI{ or patnFrH}r peruoE}r rro cBera.Hauparena e oue,Xa Ha Mtcroro ua Eurapnr ro orHorxeHr{e Ha,3cJreABaHr{Te [o*a3areJrr,r.{ncxyrupaHa e 3aBl'IcllMocrra Ha BIrraM}rH D r,r nurauun B12 

"*ryau 
or [p[reMa Ha BrraMaHD a a,raMus 812 rcaro SaprrlalleBT,rrur.r [poAyKTr4 

^/unu 
xpaHr,rreJrHa Ao6as*fi KaKTo 3ait'fl'ilara Koxopra TaKa Ia B TpHTe u3cJreABaHr,r rpyflx. oocrleso e Bjrnf,Hr{ero Ha [ocorreHr.{reMI'IKpoHyrpI{eHTH [pI{ 3ApaBH 6peueunu u xeHr,r c ycnoxHeHrrJr KaKTo ,,o orHoueHr,re HaB53HI'IKBaHe Ha Epex.{eBpeMeHHo paxAaHe raKa I,I tro oruorrreHue paxAaHe Ha Aere c H,ncKoTeruro.
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lr:noaure Ha Ar{ceprarlr{o'Hr{, Tpyr - 9 na 6pofi - ca .f,cHo r.r rorrHo .ue0unupanu. TeNPOU3TUIIAT OT P$YNTATI,ITE II OTIOBAP''-*.A NOC'A'EHI{TE IIEI I,r 3AAAIIU.

HsrbxHaru 
"u

3a nrpru ntt e Eurapu' e [poBeAeHo [porrBaHe 3a r,rscJreABaHe Br,rraMHH D crarycaua 6peuenrur xeHI{ - 3ApaB}r u i .raroror}rqHr,r yciroxHeHr{fl na 6peueuHocrra qpe3I'I3cJIeABaHe Ha cepyMHl{re Ko,rleHrpaqnu ua zslorgD nocpe4crBoM Br{coroeQerc:rranHarerrHa xpoMarorpaeus c Macc[eKTpoMerprtrua Aerexrlr{, (LC-MS).3a rrspnr'r II5T y Hac ce onpeAenc Br{TaMuH Bt2 craryc Ha opeuenu}r xeHr.r qp". Tp,nBaHMocBBpsaHu ra6oparopHl{ napaMer'pa - ,o.*o--suraM,,H 812, aKTrBeH Bl2 uMerI{'rIMiIJIoHoBa KI'IceJIr{Ha [ocne,qHara onpeAeJleHa [ocpeAcrBona rucoxoeQeKTr,rBHa TeqHaxpoMarorpa$us c MaccnerTpoMerprrrHa .qererrlu, (LC_MS).
3a rrrpnu rIsT B Brrlrapur e [poBeAeHo [porrBaHe 3a H3cJreABaHe s*.,auuH Br2craryca Ha Operr'rennu xeHu - 3Apanu, i nuroro.,nrrHn ycroxHeHa, Ha 6peueunocrra3a mpnn ,,br ca [porIeH]I B3a]rMoBpb3KETe Mex^y B[rraMHH D N suraM nu 812cTaryca aa 6peuenull xeHI'I ,n pa3B]ITHe Ha npee*Jra*rra-, recrall]roHeH 3axapeH gua6er,lpexAeBpeMeHHO paxAeHe rc HIiCKO Tenro Ha HOBOpoAeH]rre.
florg^IgH' ce AaHHTI 3a BI'IraMr{H o a srra;ri niitrury"a ua 6penaeHHr{re xeHr,r BCenepoustovna Ermapur, Kor{To,(o ro3r{ MoMeHT JrrlcBar.flormp4ena e ce3oHHara 3aBI{CI{MOCT Ha cepwHr{re KOHrIeHTpar{uu Ha 25(OH)D,KOETO TPE6NA 3AA'JIXHTEJIHO AA CE I,IMA NPEABI{A NPI. AHANI,I3 HA PE3YJITATI,ITE.cno,qersM [pr,rHocl{Te na tpyaq Kor,rro }rMar Karoo HarrHoreoperr{qeH, TaKa u

ffi##X3#;Hr::orTt,' 
Te ca c BI,coKa HaIIHoH'rIHa I{ MexAyHapoAHa HarrHa rr

fly6nnxaqrrf,Te BbB Bpb3*a c Alrceprarlwo*Hus, rpyA ca 3 ua 6pofi u ca BpeQepr'rpanu MeAurIr.rHcKH c,,HcaHr.fl. flpegcranenu cau 6.qororaAa or HarrHr, sopyrnrn.

AnropeQeparBT orroBapfl Ha I'I3r,rcKBaHE rra. orpa:aBa B clrHTe3r{paH rug nafi-CS*ECTBEHHTE MOMEHTI{ OT AI,ICEPTAIIIOHHI4fl ,PYI SrS BCI,IqKI,ITE MY PA3AENH.

B rarc;rroqeH,,e, 863 ocHoBa Ha rrpeAcraBeHr{Jr M}r Marep}raJr, cq}rraM qe A-p MorulraToruxora To4opona e upuAo6ulu ttop"r*H, Ir MeroAr.rqH[ no3HaHr.rr u npoeecuoH.rJrH,weHuc', Karo e I'I3nbJIHI'JI [naHIrpaHr,ITe 3aAagr{ TOrrHo r,r cucreMarr{qnO. cquraM, lreAr{cepraIIuoHHI'LT TpyA no o6eu, cbAbpxulHue LI arryaJrHocr orroBap, Ha r{3r{cKBaH wfia Ha3arona 3a piL3BUT,ne Ha al€Ae*wr,us c'craB n peny6nura Burapnr u [penopbsBaM HayBiD[(aeMoro Hayfiro xcypH Aa npr{c6rr{ Ha A_p A_p Monr.6a fo111*o"u.Togoporao6pasonarerrHa r{ nayqT3 crereu,,{oicrop,, no npoipeca;;"; HanpaBrreHrre 7.1 MerNrtu,a,Ha)r{Ha cneq}rrlnHocr,,K.rruxrauna na6opanopux,,

12.04.2023.
Co$aa

Ilporb. a-p Kpacula upa kl:lrweI.Ja
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