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500096039 MmdLYMHZo30Eds 33eg350 h396s Ab30E0 Bafiersgoly 30dMUL 2563006 gdOL MOLZoL T983E0MYdS
965¢0L 25(0OH)D-ob 30-32 b3/dar-00g DOHE@OL 3569y ®o. 09939, Dmyo© 303493050 o6 33H30gds
25(0OH)D-ob 30-32 b6p/0¢-bg wg86m dswowo dsb39bgdgo, dglodsdolo, MmdLYM3SEOMWO 33¢935G SO
0m35¢olfjobgdl 25(OH)D-0l Bg0mmsnbodbwe®y wmacm dsmogr 95B39690¢gdl s 396 339w9db6gds dob
33035 M BromEbmdsl Lolbendo.

Lbgo@slbgs 33009399000 oRObEs 3930060 25(OH)D-Us s 3039MEHIED0L, JNOHMBIONO SOEIHOJOOL
39CE0B035305L, 32910l 99350090900 SHaew G9dmbzg3zgdLs s Lobdomgl mMol [137-140]. sygbowr0s, Mma
90m 350030l 06x85MJEHOL 3963005609008 LobdoMgls s 3ea®Bdol 25(OH)D-ol mbgl dmol sGlgdmdls
139136033090 SIMIO0IOYDS.

0603009080, 30bsg 25(OH)D  3dmboosm <15 bp/dw, 3960H0M35L3WsMo  godmgzeobgdgdols
3990 G0350M0530Mwo Hob3oL 3mgB03096GH0 Fgeygbos 1,62-L (95% CI, 1.11-2.36), 00s00msb dgsmgdom,
30Us3 25(0OH)D 39mbos >15 bp/den [137].

RO 99303, d0vbgsgs 0dols, ®md D 30@sd0bol ©gn03oGH0 s0dmbgbowo oym dmaz0569d00m
06 GeI@Bow 3009030 s sEEIbowo ogm 3538060 D 30390060L ©gBoEoGHLY ©s FoIEBowo
0bben@Eol 990ama 49630000930 doMdogol dzeol 4ygerol dmEgbowmdsll ImMmob, dmeom dmbszqdgdds
0h3965 25(OH)D-0l @sdsco mbg df3539 0bbwyen@olb 9dmby 35309639080, Mo, Lagas®ewmwome, fob MufoHgdos
0bLenE ol 49630056905l s FodErms 0gml s53500gd0L F630MsMGdOL MOL3OL Bog@mMog [141].

296dgome  (§od3939 B3030w0, 3EbMm3zMHgdoL  botolbo) s  J9MHPOMIILIMWIBME  450Mbogwgdby
(L033OWMds, bW EHO, F0M3ISMEOMIOL  0bGsMIBHO, JOMOPOMIGEHNOMMWMBHO  MOLZOL  God@Emmado) D
303s90bol mbol 53930 L89Bl 9g39dE0L gufagarol JoBboom Imbs sGBYdMEo 33303909 gdgdoL
39%50905 MO0 LobEHIMOO Jodmbowrgzoms s dg@Eesbswoboo [120, 142].

0b6@ 9639630900, GMIgErms obsbo ogm D 3o@sdobols ombols 4oBMs, sbmEgo®gdwieo 0gm 1o3zowMmdol
md60d3bg9m o 3m@gbE0Es dsb5wMM 99 30MgdLD, MoE godmolzgms yzgurs 3gengzsdo (RR=0.96; 95%
CI, 0.93-1.00; P=0.08; 12=0%). 56 osx30gboMs 3608369wmgsbo 4o3wgbs domzs®omdol 0bgsdd@ol (RR =1.02;
95% CI, 0.93-1.13; P = 0.64; 12=0%) 05 0bLvye ol 3ob30matmgdsbyg (RR =1.05; 95% CI, 0.88 —1.25; P=0.59; 12=15%),
03006 b3gdBHOBY, FuIMbsly @  VOGHIMOME  [bg3obg.  sOGHIMoMwo  {Bg30L  FsB3969dwgd0
296Lb3039dmo  oym Lbgoslbgs 33e935d0, Bmwm Bmaso Fgxuslngdol sdbmEGwGmo dshggbgdwrgdo -
B39mangdMogo [142].



53 999bg0s BMbJ30mE 99009390L, 399m3e0bs §od3g30L Holizol 993060905, MoE 339 BJImm 500bodbs,
0935 9605650600 9839dEH0 9O EOBOJLOMPS B30Z30WOLs S (3brM3MIOOL boMolbol gomdxmdgligdols 3mmboom. 50
O 8mbs399930L 833039090900 G0l IFoM0, 55840 s WIBSO batolbob.

4.1. 3609369¢rmds

Loddom X AMRB0 50B0dBs3L, HMA 53 bLgggMmdo 9330390 JdJd0, DM, VSO baMolbolss [20] s
$93099605309d0L  MAgBHgumds 983w9dbgds D 303930bol domEMmyosl, 53oMTs3m30bgE03oL, d3wgdols s
d0bgGoegdol 3mbsdbE MM 893609H e 9JldgmHodghEgdLs s 930HTOMEIMYOWE 33¢09390L.

909995350 590y, 1sdMTom ¥ MRTs 0930930 gd0L Fgygbolsl Yoo 860d3bgwmds dosboFs
L5940 b-059mIM53709w0 335M5EOL K IBIMMYMBOL 9650 MbYdSL, B530390d0 Modo@ols s BOHILEO™ME9dTdo
930l 99350930l 29b30MdOL 30939D6305L, bmerm D 3o@sdobols sbsds@gdols g3slls s dob 3m@gbgom®
AgbogOMdL — bs3egdo.

D 30@s80bom 93m6Obsgrmds 5605 d30M5@P0Mdo s dgbsdwrms boMxgzgIGMMO 0gmlb obgmo
39000b393900L 9399M65¢MdOLMZOL, MMAMMOES: MbEHIM3MMOHMDO, M3JoE0 s MbEGHIM3960s. BoLLS s MYLWOLL
dmOOL  ©sIM30©YONMEgds  Lbgs  05350gd9d0L  3619396300LmM30L  Bo3zwrgdsss  3Bbmdown.  Ls3dsMolo
9330390 gds  5OLYOMBL  LEOHIMBMMBOL Toswo 3Mm9R0E0Y6EGHOM, MHMI MH93mIxbIdwo mbgdom D
30¢58060bL 259tmgqbgdolisl BHmJLo3MOMBds 56ss FmbsermEbawo. BsdMTom xaMx30, s15939, 5060dbs3L, M 5J
bgzg®mdo dg36096M9gds LEGIBO $H9d3gd00 30MMPYdS s 193039630900 1635M9PME bEs Y9IObgEML
aboro ImboEgdgdols o 3330390 gdgd0L OMM39d0L G900IQ.

396L39dE03900

dBob 5d5Hbgd0, IBOLYD 3530 BTN gdYdOL Q69dg, PoMTMoygbl D 30E98060L doMoms fgommbs,
MMM 053d3900Lm30L, 0Ly BOEILOMEYGOIOLMZ0L, s IBoL Lboggdol Qoc9dg dbgeros, 0wy dgwydengdgEro
005, mM5b60BIoL  Fmmbmzgbowrgds  ©o3dogmzowgds TbMmEwmE 3390000 D 303sdobol  59335¢wIO
(5m©gbMdOL 0Mgdom, Lo33900 sBToEJIOL Mgdy.

099bmdol s 3960L Bbgs GHo30L 300mL 29630056900l MHOLIOL 030D s30Wgds Tgladwrgdgwros
92950008 3Bol  bboggdolasb mo30s3300. 93 53300370016 BMEDY, MBOM  IogHos  sMYTgbEHd0
565853 gd0l  godmygbgdslomeb  ©s393806Mgd0m,  goblogmEmgdom, 00  306MHgddo, 3063  BMZOMBL
239MAM5x30ws© 33° gobgol bgdmo [143]. gggs s®LYdMo Imbszgdo 9BHI0EIdL, MM d539390Ls ©o
BOHLOMWGOTo HodoGols s MbEBIMTos300l 3MMB0wsdE0zolmzol bolbedo 25(OH)D-ob 999339 mds
Mbs ogmb >20 bg/dem.

0939, 3o owdol, dgwolbs o 3Mbmol IgBsdmoBIby D 303s30bol  dodbodscrmEo  9x39J@ol
299mbogagbo 25(OH)D-0b Hom©gbmds by ogml >30 by/den. 3Ms35¢00 93000gd0MEMPOMMO 33EII0M,
25(OH)D-0b 899(339¢™dsL Lolberdo >30 bg/dg 9gLoderms s8s3gd0mo LaMygdgero 3dmbgl 3930 EgwgdvIEo
300mUb 99800b393900L, 5EM03MbMOO ©93509dJO0L, 3030 2 FodM0560 ©0sdYEOUL, FwE-LolbrdsH3Ms
0693943099600 05535050900l 2obz0mscmgdoL Moligol dglsdEoMgdEs.

5996039 M3bMmI0bgdMw Jeobozme 33wg35d0 09gbgdbgb D 30E0bol 08 Mom@gbmdal, Gmdgeros
2965306:Mm090s Lobberdo dols BOsL >30 by/der. Fglodsdolo, MRYdS b3g3E0E0BI0 KX bIMMIMdOLmzol D
30&530b0olb 3mEH9IBbE30MH0 561535 390009M0 sIOOMO JRIJEHIOOL Fglobgd. 51939, »8903E0bol 0blEHOEMEL
dmblgbgdsdo“ (IOM), Hsdgbody 33930l Logwdzgwbyg, Fodmfgmwo ogm bsgombo, GMA yzgws doBybom
1033OEMdS OBOHPIOMEs F5d0b, HMEs 25(OH)D-0l mby Lobberdo ogm >50 ba/de.

330 Gdg05 Bo@IMIIL MrobEMI0BYdMWo 33093900, HMIgugdoa dgoxsligdl 2000 - 5000 Ly oMo
©MBom D 30358060L 9839dBL 956M1535¢03908009M 59mbagaeby. 56 sOLYOMIL 9330390 gds, G™A D g3o@sdobols
dmbdoMgdol  sBOmEs 85393905 S BOILOWGOTO  MoMYMBom  ogergbsly  sbEIBL X SBIGMYMdOL
000 356(9MdBY, 29O©s 00 3005005, OHMIIBLIE  50g60dbYds  JOMbogMwo  FMsbMIsGHMBMEO
055350090900, 56 BMyogMmo wodgmds.
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©5830gdLOMES 3039M35¢ 39000l Fbmerme 1 dgdmbgggzs, Losg 25(0H)D3-0b mbg ogm 364 ba/den (910
B3cmeno/e) [114].

Pietras et al.—ol [115] dobgg0m, xs63MmgEo BOHEILOWWO 0bEo30©Id0, MmIguwbos 00gdbgb D
3035306l combBom 50 000 Ly ymzgar m 33060580 gOHMbge (Mo3 993035¢96GM0s osbarmgdom 3300 Lg—
0bd ©Ydo) 6 iesdg boba®dwogmdom, 0bsmbmbgdbab 25(OH)D3—-0l mbgl LolivyMzge BsMwrgddo, 40-
60 bp/d¢» (100-150 B6Imeo/w), D 30353060l GHemgbogMMmdol ymzgeuazs@o bodsbmzoligdol gscgdy. 53
9330390 gdol dglsdsdols, Ekwaru et al.—ob [89] 0533063900m, 3565009 BOHELOWaRdL, GMIwgdos
0090©bgb 20 000 Ly D3 30ESI0BL  Ym3gmEOOMs©, s©0gbodbgdmsm  25(OH)D3-ob  ©mbols
96003690 m3560 do@gds 60 ba/den-3g (150 63mero/) D 30358060l 4mzgag3sm0 Gmglbogm®mdol gomgdy.
abaogLo, 96M3MHObMEo LsbmMmYs™MIdOL Fs0EEI0bom M93mIgbEgdmwos, MMmd Lodlwydbol ddmby
3069000 LoFoMmms D 30@530b0b 2,5-% 96 1536 ™ Bo@so mBgdo 25(0OH)D3-0b 3mb6396@®sgool bobwydggen
RO gddo 9bsmBMbgdols dobboo [89].

9. Bgxs09ds

Loymzggmom© dowgdmeos, Mmd D 30399060l ©gB030G0 X96®o330L MBI MMHo 3OMdEGTss.
3B YM5©, D 30353060l ©IBR030GHOL 356@9dosl 993l Mog0L0 239MHOMO 9839dHJd0 ©s F9EIagd0
X565339L5 o dog3dMo S BOILOWMS 3JNOWEMIMDsDY, 039 OMYMOF K obo330L LoLEYIYObY.
39057©md96,  Omd  Fgloderms  36033bgermgzbo G930l XoboEgzol  botxo,  GmIgerog
5353806909905 D 30358060L ©0953030¢H®96, 96 ol v30560LMmdLMD SLME0MdME ©o93507ddMSE
[116-118].

D 30®%30bol 3569300l dmsgo@o doBgBgdos: (1) s6MLs305M0Ls Fgxnolgds 0dobs, GMmd dbol
bb039309b L53d>MOLO POHMOM gJudmboEos MOl gEsMId0m (FMsMATEIOl 3MB96EIMO) MLsgOHDHM o
05930 3Bo 3965860030 B0 D 30300060l 458mlsddo390wsq; (2) dsewBy dfomo Bsdmbomgawo 08 Lis33gdo
30 JGH9d0Ls, HMIgEoa 99033b D 303930bL s, glodsdobs, xsblowmo, adswsblgdmewo 1533900
Moombog 30 396 MO39 ygmal 1bs3doMmobo Mom@gbmdom D 30@sdobol dowgdsl; (3) Wbsgwmdzwm
933900 Lobgwdfogm LEHMMJGHMOIOOL, X9BIE30L 9S3GMMOGHIGHJd0Ls s 9Jodgdol dBOHOWsB, Gmd D
30358060 560 M30MMLI© GHMJLo3MMmo 3boddo blbswo 30@sd0bo s, 58Ybs©, LoFoMmmgdl 3536
M93MWS3E0g0L, o3, o30L b0z, byl MHymdl D 303s30bol  ©gn0EoEHOL  gobgomatgdsls; (4)
39B0MOMwo  MmEIbmdom 93303900900 MHIBEMIOHBoMYdMEo Jwobozmmo  33wg39d0sd D
303590bob X 96O mgEMdOLmMZ0L Lol qgde™ 95393 90%bY.

3935 Lo35MM 0BYBO, M) MoEMA 396 d9dem MBEMI0BYOMWO 3e0bozMO 33093900l OIS
Bofoeds 9B3969d0bs Lotygdgwro, Mol ol, MGmI 33w 3900l dmbs3gdgdo, J0MOMOEIE, FOMIINYOS
3396353930 30935053 JOoL 339390000  (Top., TJMOGMEO  QodMbOZsw0) s 9MS  dgbsdsdolo
60GH®0gb¢-b39308037M0 33wY3900WB. BMTo3I3A NI Fodwrgdby Fo@OIONO 33wy3gdo sOfmcs©
213360, O™ BMEHM0IbEHOL JMMOYHMO [gotms 33w 93580 RGO BMEGHMm0YbE—396GH0 s dols Joge
fomdmpqboer 990939030 sHol bobmgzsbo MBoodm30gdEo 35380600. sOE OO 3900 56 SOl
Lm0 D 303000bol;m3zol. dmdsgowo dlgoglo 33erg3900 1bs 3034390m©bab 250ws0bgddo bobyslidrye
L5300bgdl 98 6MBHO0gbGHOL 9x39dGHJO0L Tqlobgd, Gmym®moE dmizgdwwos Heaney-Ls s bbgsms dogé
[15,46,105].

D 303500bmsb ©5353806M930m, 933t9356M0L 30603900 Bsdoxo bws oyml Lolbwols IMsEdo
25(0OH)D3-0b 3mb396GH®Mo300l Lobom FgmmEmeEmyoom gobmdgzs. 933wg35OL Mbos s0bEHgMglgdIL
X96IOMI@MdOL  25dMbogsmsb  MMm0gMmIsgdoMmol  qoblabmgms,  d9damd  25(OH)D3-ob



30b396GH®5300L AoBLBEIMS MIMsEMmE 330193500 BsMIMZ58®Y s BsMINZs Fbmem dobo ©IBOEOGHOL
9900mbgg39d0, 990md Mbs dosefioml dms@do 25(0OH)D3-0b Lszdsmolb 3mbiagbd®aiost, 360d3bgermgsb
Lo g0gel, d9damd 33wsg 25(0OH)D3-0l sblsbeg®ms, GMI ©sR0bogl Ms ©®bol  dowfgzobsl
29803w0bs Labpgdgero [15].

X96@53330L 3M0DBoLOL 3M5JBH03NWO 25FY39BHS FHMTMYMBL X9bo330L 93BMMOGHIGHJOOLS ©
MRgd59mbogo 306000l dogh D 30@s30b0b Ibmmo bsFoMm ©s gbsdsdobo mEgbmdoom 1s3gzgdol
290006900l MYbObzgmymasdo, MMAMMOEss doy., ©dY, MO0, TozoMmbo s 0.8. gl MbydO
153565IEME 033¢gds J399bgdols s LaHMYsMYdJdOL Immbmgbowrgdsms Gqlodsdoba [105]. sbggg,
900000905, ®MI gM0EHMD dBol bLboggdl 3560l 30dMmbs s FgEsbmdols Holigol dqLsdEoMmgdws, MBS
Mg omEgl D 30398060l 8omgdols 6930m096s309d0m, Fw950MoLsl Msdgbodg fmoom dbol
1b03g3msb 9Ju3mBoEo0m 6 D 3035060l ©sb53sEHdols Jowgdoo.

dBol bboggdmsb gdudmBoEool 6 sOLYdMBdOL Fgdmbggzsdo, g4zgwsbg 9BgIGMGO by sGol D
30358060L bsds@gdoL Fglodsdolo mbom godmygbgds, MM dmbegl 25(OH)D3-0l 3mb3gb@®mogool
230BMos. MBOHM F9BH03E, 19339006 498EOMYOOL AB0m Jowgdmwo D 30@sdobog 30 90 5oL Ls3dsHobo
Lolbarol dMs@do 25(OH)D3-0b 3mb3gb@Maiool bvyer diotmg, 30 by/den—ob (75 nmol/L) 99lsbstrbwybgdarsco
Q5 393390 1533900, OMIWOL godEoMYds3 bgds, 56 50Hgal 08 30609dsd©Y, 3063 ol LoFoMmMgdl
(059., ¥M0b)0). 5090030l 1533900Ls s Fodwgdol Lssgagb@Hmad (FDA) dmem 3ghHomedo ©ssd@3oss D
30353060 2oHOHOOE0 MHom©gbmds, GMIgeoa 890dwgds ogdsdmb, MmAMME s®Bg3000 0byMgogbdo,
MdgL o, 9939, ©999330E> D 303060l ©sdsBgds Labidgengddo, M™IwgdoE Jowgdwos 1533900
9396569900Lgsb s FoMmdmaqgboos, HmaMmME MIOL S EHIMBGH03S, sgmos, 357, LEldgEgdo bLeomligsb,
B4dobs s Jmdmbologsb [119]. gb 560l LMo d03sMMMEGOm 25syTMwo bsdoxgdo, MHmIgeos
9900905 5Q53¢H0M7dMwo 0dbsl bbgs d39ybgdols dogMsg.
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bOdgE0Enbm gonpEonbgdn Jenbognho dhogdhnzobmgol dyedngop gobgnmohgdopn 0gonRY-
09000, Hm3egdog 9gdodgol gbdohgde LodgenEnbm gopsbygzghnegool domgdodo B3gEnx303h
30000396 bohyogngddo. goopeonbgoo o6 dgodegde Roomgoemlb dgpnzmbol podmyznegdgeo
dbggemonls dgdggegeop o 1b0gghloanh bodgeognbm HAggop. donpensbgodo bohdmpagboco
dolbopgdols »dghgbo bobogo gyhebmdo eophghohnbtye dmborgdgdl. Logdsm Logombgddo
800mMmy9g0903000 3hmxzgbomboms dmbedhgdgdo.

60bodpgdohg go0ponbgdn  Lodydom emandgbhgdns, HmMAgegdoy 30dmdg9ybgdol dmag-
bhobomgol 0mEgdne bLyghmdo poghmgoe MEbOL dlobogl. 30bonEob dmbopmebgens bdoho
3300090900, 039300909200 Jom0 3960MPY0 3oEdbgegY. 36Mgbombopgdl gdeggom Hhggo, gbs
003mH3doEno godmoyggbmb bogymoh 3000039H b gemdolbmob ghmaop, o vhd dob boggeoe.
BoHdmpggboeo Hgamadgbpogngdo dgbodems 396 9dmAbgl ygges bohyognolmgol vpgago-
hb0. 00 8300ped0bgd0l dobgegnm domgdyen bgdolidgho 3opobyzgnhnegos nbes dggbodo-
d90mpgl 0pg30emMdhH0g Hgbyhligobe po 0bpngnEyoENH 30080 dSL.
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