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903Md5dBHgc0sl. 81939 FoMdo@gdom 3sdm0oyYygbgdm@s g3bol Jmbo (dosdo D
309d0bom) #Hvd9MH3MmBoL 93MBIMBT0 I BMYPIWIE 535MdOL F9d30609d0
dobboo.

31939, 9658900M™M39 3309390000 IIBEHWMGOMos, O™ 1,25(0H)2-VD-
06bs38 B 9x6909d0L 0053996305300 3wsBIME Mx6H90gds© ©d SHIbL
00996m0Md0bgdol 3OM©J300l ImEMEs30sl (74).

Lo0bEIOILMS MbS399900 D3 30¢)530b0L 9dEHomEMo FmEmIOL 353cgbols Gglobgd
RB0wH30L  Juimzowol 20630560935y O YB3 dTo  MHYB30MIBHMOHYIEXO
obEML LobEOMAOL 2sb30m5Mgd0L 369396300LsM30L. Gatera  a., et.ai. (2022)
BoGHo690M@0 0@ gesdmMol dodmbowgol dobgzom, dgxsdgder odbs 2009-2017
Dergddo 3060H0bgdBg O YB3 HsETMBdOWGdIDY BoBHoMgdmeo 11 33amg30L
090920, ULss3 OLEHMOGOME 0dbs 1,25(0H)2D3-0l  go3wgbs 89-2  GHodol
S39MEE Y R©9gObBg, BMORIIBHBGHOL  3OMm©YJ30o0L G0 MEs309,
mgdLbogbs300L oMBXMdgLYds, TGuodsdolsE sbsedmdowms oLEHMIL LobMmdols
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369396305 (66). 93GMMI™MS sHBOom, dgdpamdo dgufogerol dobsbo b gobgl D
30393060l MDBoMGds O MOLYEMBOL G5 Bosbsdo dmbgl gEol D 30@Esdobom
RMOEG08035305 (166). Moon R] @s 0bs53@™Mgdol doge (2020) Bo@o6gdmwo
dmdobo30m0 331930L 399y d0MgdIro dmbozgdgdol Fobg30m 96 SMLYIMBL
3mblgbLMLo  MOLMgddo D 30Esd0bols  3OHMBoEsdBHO03MMO EMDBOL  gogwrgbols
dqLobgd  bogmgxzls  ©@s  sboewdmdowdo  dgrmgzsbo  LoLEGIOL  bMEOTSEIME
396300560905%g  (138,167). 93BH™O®s  sBEGOm, ULsgombo dgdamd  dgufogesls
L5F0oOMYAL.  boglo Bmbs3999d0 godmod39ys 83319350 BBZsILBIS X YIBIOOL
9096. ©93md9b9dMEos 89ddMMO ©JId0L dMboGMmMmobao D 303m303530bmBols
3993w 9boll Jobbom s Fomm30L8 D 30398060l 3OMBOoWsIEH03M0  MBO
900900l byFoMHMgdol globgd B3omgddo D 303m30@E930bmbols 36M9396300L doBbom
(173,175,198,214).

2.3. D 30®s30boL bGs@mto

2011 §geol 9bm3m0bmemo Lsbmasmgdol dogh ©sdBH303gde odbs D
30358060l Jgx35Lgdol, 93Mbsmdols s 309396300l 3wobozmemo 36Mod@ozmwo
350s0bo  (90), Lowss D 30@s30bol ©mbols Fglogsligdws dowgde  odbs
Lolberol  3sBdsdo  25-3oMmdbo  g3oBHsdobo D (25[OH]D)  goblabeg®s.
3063963 Mo30s - 21-29 By/dew (52.5-72.5 BIm/w) — J9gi35Ls Grymeaz D 30@sdobols
©930560LMdS, bmem  3mbagb@®mogos <20 b3/ (<50 bdmen/ew) — Gmamés D
3035d0boll  ©gn030E0. FgLodsdobo, bm®Ase®  Bsbgz9bgdwo  Bsomzgows D
30353060l 3633965305 31 -8069/d¢» (>7560men/¢0 -20063men/ew) (90,156,174). 50
9mbs399900L dobgzom mxzomls  momddol dgbsdgo s©0dmBbos 30@Gsdobo D-
©930560LMd0m, 5d9sb 93MM3ol IMLobergmdol 40%, 256300569d05O  J39ybgdol
dmbobergmdol 90% (87,89,124,156). bbgsslibgs 3¢ ™mMgdols doge dgxsdgdme odbs 44
9399496580 Bo@oMgdmwo 195 3wobozm®o 33wrgzol 168 000-dg dgdombggzols
9dmbs399900. dOMIol B0Bsbo 0gm bmaxzroml Bbgsolibgs 4399sbsdo D 30&sdobols
©Mbol  Fgxolgds  sb30L, Ldgbol s  Mgaombgdol  dobggzom. LobEgds@weo
W0oGIOGHMMOL  Jodmbogobsmzol  aodmygbgdmer ogm Medline s EMBASE
9mbs399m5 05Bs. D 30@930bol Bodwmoem 3sb396909wds 8go0a0bs 4,9-136,2 6Amen/q»

(390m33wgems 37.3% <5060men/). y39wsbg dowswro 35639698900 sg0dloMmEs
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BOow®  5896003500. L5300 835380090 oblbgs3909d0  IROJLOMES
5D05/ybsr0  m39560L  smBolb o Ts  50IMbOZEgmOL/553M030L  Mga0mbgddo.
3993069, MM 5HsEIMd0WGd0 O 8530300 Lobergddo dgmxo d5393900 Y39WwsbHY
95050 ®olgol 9398 50056 @O LEBMYSIOMIIM030 KSbs330L Tgu3gOdoL dBGO]
L5F0OMYPd6 360939630 ©MBOLAOYdYOL K obIMMGEMIOL  FEPMISMGMdSDg D
30303058060l 35369 293c9gbols 3019396300l doBboom (124, 137).

dsL 9999 dmem 10 Herol dsbdowbyg 9988539009 04bs o 399md39ybeos
6590906009 sboewo LS9ONSIMOOLM Qo 6930mbseGo 3905060
(88,140,169,172,197). 2016 {igeob  98md3996999c0 LogMHmsdm®obe gooEsobom,
Mmdgwog 999053900 0gm  BogmmeTMEOmOLM  9Ju39MEHJOoLsRsb  Fgdgsmo 5
bodmdom  xamxnol  Jogd, D 30399060l ©IBOEOGHI©  2obolabwz®s  dolo
306339635305 Lolberdo< 306dmen/e, M3856MH0LMds 30-50 BImw/ s by3dsMobo
50m9bMds, ™ D 30303060l 3mb639bEGHMsg0s >5060men/-By. dmem  {ergdols
WOoBIMSGHMOMo  dmbs3gdgdol dobgzom,  BosBoMgdmwo  3M35¢0dbMH030
3wobozmo  33¢093990L  Logwdzgenby, 15990E0bm  LEBMASIMYdIOOL
w3930 gLMds M3ol, Mdmd D 303sd0bols 3mbiEgbdMogos dbmerm@ >756dme/e»
390d9ds gobobomgdmEall MLsRODbME 853830l MMY60BIOL dgolisblMmgzsbo s
bbgs  Loli@gdgdol  bm®dsem®mo  3bJzombo®gdolsmgzol, bmwm  ©n0E0EI©
9009005 D 30393060l 30b63396¢ G300 <7568men/cm (<3069/d¢») (17,23,24,69,118,
156,172). Sempos CT, Brinkley N. - 25dmd3994b90-9cro d6H@dol dobgzom, bgsalibgs
939996580 domgdmEos D 303580608 ©osx030G0Ls ©s ©93d56MH0LMdOL  Lbgsalbgs
Bea®dsGHomwo 8583969090, o3 d9dwgdgerls beol by gemdsl 53 36mdEgdol
393639 gd0ol dglobgd. Bbgsb3s 9MH ™3I0 2500690000 J394b9d0ol dobgzom
39bUbge390ME0s  M93mI9bs309d0 »v) GMmEOL s Mo Mmbom dmbogl D
3035dobom gmemEH0x035305 (178,179,197).

ALbmREom X9bOE30L MMR60DsE00L, GBEMIMObMmEMams Lsbmysmadol,
09300MbsMOHO 450506930l M93md9bs309d0l dobgzom FqdmTds390Iro
093099609005 D 30353060l 3OH™MB0WwsGH03O0 OGO MDD sby3obs
053930L 339000 boliosmols dobgwgom — 400 IU /egwsdgdo dmbgdcmoz0 s d9mgmwo
33900 3900b3935d0 535009000 1 ool sbszsdwyg (41,104,169,190). Igmegl Ib0g,

X960 0deg3s 6939653008 0bgdM030 33900L FoaMdgergdols Tgbobgd 2 fHerols
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0b5390Y,  Foa®sd D 303sdobol  gbobgd  sMexgMos  Imimgdo o3
d900mbgz930L5m30L. Bod(mbsdme, FIMdYEMS 5MBL3TMOLO 0bBMOT0MOIEPMBOL
30m,  OMMO3  gob30msMgdM,  obg  gobgzomaMgdo  J39969ddo  xo6IMU
93039605305 96 LEOWMEEIdS, M55 D 3030m303580bmBoL Fowowo gogM3gegdols
d0bgbo bgds B3z0wmdol sbszdo (168,181). 9bM3MObMmEmams LyBMYswmgdols
doge 2011-2017 (f @o0osobgdom (90, 140), 1 §Hwosb 18 (ersdg
030996 gdmwos 600  IU/©egdo,  dmbBGowmgddo  3o-  19-50  {ewols
5Q58056900Ls»30L 800 IU- sb 1500-2000 IU mgdo G:olg xaw9n900bs0m30L, 009 56
5ol dbol  Lboggdoom  gbsdsdolo  0blmenszos (71,73,118,156).  9mBsGIQ™S
X 96IODMGEMdoLs s 390300l Lobmasmgdol (The Society for Adolescent Health
and Medicine) ©93md9bs300m, dMmDsMIddo ©93mI9b©gdYwos D 30@Esdobom
3obsba®AI039do R0OEGH093035305-600 TU mqdo X963O0go
dmBomEgdobsmzol s - 1000 IU emgdo 6ob3 xawxol  dmBseMgdolsmgzob.
©5353900m, ©9309960MgdMwos D 303080600 oMo ©ogds s Fbom
d9Lsd5ToLO  BoMygdmds  (186). sbgmozg 93039630 gd0s  35dMJ3994b9gdICro
0}OW0Yo, 0bEmguo, MHMLo, 053mbywwo s bbg. 93@™MdOL B0ge Bo@sMgdEo
3393900l dggyo (114, 143, 187, 200).

9B 6930996530900 gbgds X sbdMMgE 0bE03009dL, 30BsE 96 509boTbgdsm
MbGHIM3MOMDBO s 3300l FYEIOMWNMHO 53500)0J00. 5dE9bs I60d3bqwm3zs600
3mbLgbLYLO, M3 XIOXRIOMOOM B535FsMmE MBS, ) D 30ESFobol G dmbszgdo
B50mM350ML ©IR0E0EW, 96 15305MOL MoMm©IbMds©, D 303530boL M5 3mGTs K MdOS
0gb9b 259my9bgd Mo 93Mbsermdolsmzgols -390 (30B3JOOM0, oYy
3935 E0RGOMEO, 6oL dobgzom dmbggl 693396900
3OMB0Esd3H03MM0  @MBol  3megdzos (29,53,109,161,165). 3530963 90d0  dgemols
39390 MH0 sHY0s6700m, D 30353060l MmBoMgds 45BLbge390mwos (136), »Md3o
Smith LM et al.(2017/) g58md39969dwe 963500 51530356 3m3Mes305d0 Fo@owro
©MHgd0m D 30@sdobom  BmOEH0R035300 DBOEOL  39MHEbol  LobdoGmal  (185).
©5y 000y, O™  BGoMLGIMIMOMbMwo 99035096300l Imgdggds
d0gMgds MMy 303GH9dobo D s 353030l Homgbmds  Lolberdo
b53956M0b0s. Bouillon R., Lips P., Bilezikian JP, (2019), Yao et al.(2019) 359md399690)cmo

dmbs3999000m,  Im@Ggbowrmdols  36M9396300ls  ©@s  dzeol  d9@s0MEoBIols
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29999%Md9L9d0L JoBbom LoFoMms 330 dols s 30Gsdobo D ghomOmwmwo
5603365 s 3500 MHoMmEIbMdOL ImboEMMobao Lobbendo (24,71,197,209).

24. D 30353060l ©g5030E0, 30B9Bgdo, 93M3EIgds O 393eghs 500530sbols
X 569HNgemdoL yMIsMgmdIBY

396536900 fargdol 8mbs39dgd0m, ©osbwmgdom 1 dowombo s©sdosbo
396030l D 30353060l gn030@L, bmwm dbmgwoml dmlbsbergmdols 50% - D
3035d0bols  m305Mm0LMdSL  (32,33,44,49,87,91,126). 0mbo3gdgdo  2oblbgsg9dvgamos
d39946gd0l  dobgzom. {ierol 2s6dsgzenmdsdo dBosbo ©EYgdOL  Fsmewo ool
90bgo350, LsdbMHgmol Jgqgybgddo — mmedgmo bosdgMdbgmo, o@swos, 9330339,
LOmEOL 953900, LBABOIM SBEM0ZS, MJROLEHMOMGOMos D 30GF0boL Ls3dsm©
Qdswo 3563969890  BOHOOMEgmolL 35630056090 4399690msb  FgsMgdom
(77,81,124,137).  dmewer fengddo  aoBbos 3003530900  dmbobgddo D
303303580bmbob 393039900l dgbobgd, GHMIgdo3 dmfmgdemo
390W506930m 9O 0mM3Gd056 MHOLI-X AR s FM[MYdME M93md9bws3090d0
5O 50Ol gom35¢olfjobgdmwo  dsmo  Imbo@mMobgo s D 30@sdoboom
[SIOTOT el To R YEToN 3bbogMmMgdom  dmbom  amambgddo (38, 73, 75,
170,171,172,186,187,  200). 3cmbBosH@  3m39wsgosdo D 303m303sd0bmbols
393639 gd0l Jglobgd s6sl5305MOBO FMbozgdgdol domgzswolobgdom, Lolberdo D
3035d0bols 306396300l 49BLEBOZMS Bsm 0dbs 3MIMaMsdsdo -  3bM3zMgdOL
X 9BLoo {alo 33900l Jobgz00 93MM3ge IMbBsMEYddo - (the Healthy Lifestyle in
Europe by Nutrition in Adolescence - HELENA study). Cashman KD, et al., (2016, 2017)-
9096  B5GHIMYIMO  0ym  93Mm3M  3M3M305d0, o dmGol 353939030
296bm®mE0gwgdeo ggzqws 33¢930L (14971 Lmdogddo 1-18 fersdg) dg@esbogrobo.
533M6M90ds 994369l D 30353060l BEobotGHoBomgdmwo 30myMsds s dgbodsdolo
36O GHM3mwgdo 25(0OH)D s6Obgdwero dmbsggdgdol dobggom. D 303m303sd0bmbols
393M(39gdd sBs3ol dobggoo: 1-6 §, 7-14 §,, 15-18 {§ 99500065 dqlsdsdolso - 4-7%,
1-8% o 12-40%, 6oL ULsxmdz9wHg3 o00bodbs, ™I  gMMo®qds D
30330¢3580b6mBol 30193963005 s 3MOBsMdIL Mbs Fogdsgl 9Ms Fbmerm
B30mdol, 90539  IMBsGEMOOL  sbs3doE.  0GOool  39O0SGHOMOYIEO
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LSBMYSOMIOOL M93mIgbszool dobggzom (Saggese G..et al.,2018), D g3o@sdobols
396LsBE3Ms  Hgwofodo ghmbgw 8s0bz Mbs bIdMm©L dm3Mwszool Molg
X389000, 3063 009muqds  9900035996GMBME  939MbswMmdsHY 36935053 JO0,
MmIwgdoi 9mddggdgb D 30@93060L 393)90m@oBdby, b6 9350 50056 JOHmbozmewo
350MMA00m. 50603605, HMI 3m3s305d0 D 30358060l BEs@miby gogwgbsls
MRO@ bbbl  J3994bol  93mbmdonMmo  dyMIsMmgMds, 300M  IMAMIBROWO
9q0oMgMds s BoHo3NOo  FoJBH™mMgdo. D 303m303Hsd0bmbo  mRdOH™
535bB0sMYIJW0S 2563000509050 9399Dgd0LOMZ0L, Lo FIbIBYMAT03989w0s
dmdmomo 33905 D 30393060 gmOGH0x3035300L 2569dg, Lobgedfonml dogH o6
bgds D 30@s30bom MHBOHMb3zgarymaols G9amwogds, dmbobargmdsl bs3egds
9oL  oLo  HMEOEGOMDdS  XIBIOMgEMdoLomgol  (31,73,98,155). D
3033035806mbol 30BgBo BMmA0gM0 3Mm3MWs305d0 dmem (ergddo g9bg@EHozmeo
394 BHMMGO03 39bobowgds, MMEgLIE 3969303 MO0 FmEs3ool F9gEs® 9O bgds
190396 25(0OH)D-1a-Ohasa-bl (CYP27B1) ULodwgoegdoo D 30@sdobolb  sj@omeo
3mOIOL 35Eo@EMommob (1,25-o3oOmmdlodmeglswagongdmeo — 1,25(0H)2D3)
Po6Bmddbs (164).

3bmdo0s, GMI D 30@530b0L b)GHMo30mo ©gR0E0G0 853039030 0f393L
654odl, IMBOEOE SBs3do 30 MBEIM3MOMDBOL 2630005093l J03Mm3se3gd00l
53mb6by (43,90,111,140,197). LogH»sdMmOOLMm© JoMgdmeo 3mblgbllol Bogwdzgu by
65doGHolL 3OMTBowsJEH030L5mM30L M93md9bgdmwos D 30@sdobol 400 IU mow®o
©@MbBs  B30900Ls @ 9EOIMO  Sbd30L  05393900LsM30L, 6 600 IU/@egdo
ImBOEOEOo B30l 085383980LsmM30L.  MMIzs b 093MTgbIE0S  LEOMEESE 5O
LOHYEYds 8930 39996580 (22). 13065 JLo@ LadbMgmOlL gobgomoMmgds J39ybgddo
M5doGol  gBomEmyosdo 39609369 mgzs60 Mmoo o3l s Eowmdol bmEGmogowmw
©9IB0EOAL. 0-12 m30L Sbs30L 35383900L5M30L VOGS FoWIIYWO 35 30wYdol
5009339 O0 Mo0MmEbmdss 200-2600%/mqdo. sLs30L BOHILMID ghms© 3o Eowdols
L5FOOM M5MEI6MdS 0BOYds. TgbsdsdoLO®, 12 M30L Bg3z0m 1530 M) 35EEOMIol
QOO0 MmO bmds <300dy/wgdo, 9b WIBRO0EOG0S S Jobgsgzs bobberdo D
3035d0bols  mbols, 0figg3b  MogoBHol  4obz0maMgdsl  (3,71).  3sbogozsgool
dobgzom, 1 gy dg@o sb530L B53939d0LsMZ0L 153390000 F0WGOIO 35 30wYdols
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QOO0 MH5MEIbMdS Bo3doMolos >5000p/®gdo, sMslszdsmolos 300-5000y/®,
©9IB03E0E0s <3008y/0. (6,197).

omwm  fegddo  domgdmo  dmbs3gdgdom  sdBHomGe  gobobowgds D3
3035d0boll  ©gBR0EoGOL  gogwgbs  Lbgys  dsommwmyon®o  dymdsmgmdgdols
2963056090530, MHMYMOGd03ss: Lodbydbg (53,70), osdgGO (15,157), JHmbozmwo
QIO ™doL Lob®MMIo, bxoMM-YEIbgMHS30™EP0 93503900 (70), Lodbogbggdo
(56,108,127,132,194), 3GHM0dNby©o, 32)bobbeds®gms Q5535090900
(45,127,176,183), 5653930800900 (yuwrmwmgzsbo 3mmo@o (78,117), sbggg, bmaswo
103300MdOL Johgz9bgdgarby (10,11,25,39,52,64,188). 456Lbgs39do Imbsi39dgdol
d9Lobgd ©odmEabodg LESGH0S 2odmd3z9gybs dMOEBME FmMbsgrdo BM] (129,193),
o939 Rejnmark L.et al (162)- D 30&sdobols 96535¢0dbM030 go3ewgbs 9530560l
X963M009wMmdol  8yMTsMgMdIBY  9MSLIOHIMbm© OOl doRbgmero, M3
33GMOmMS  MIM3egbmdol doge  M93md9bgdmeEos  33€g3900L  AOAMAGEGdS 53
dodsmoergdoom (177, 184). dgmegl dbGog, dgoml 3¢00bozol dOmdsms 30M9dwyedo
259md3996s> PubMED MEDLINE o Cochrane Datebase (3906¢®s¢0m®Mo 6930L@E®™ol
9dmb5399900L Fobg300 BsEIMGOMWO WOEIOSGHMMOL dodmbowrgs D 30&sdobols
©IBR0EO0AO0LS s dobo  dzwwm3zsb  LoLEBHYIsDY TmJdggdoLogsb  goblbgeggdmwo
536gd30900L  Jglobgd. 500bodbs D 303m30¢3)5306mBol 3038000 Hmymes (3539
06394306, 0oLy  JOMbozMe 993509090,  HMEHMOTMNBNO, 9b™IOObMw
©5535009090m9b, 51939, dobo As3wgbs bogmazol 930g969E03MEG 3OHMYMST0MYdSDY
©9©9030 MOLMEMdOL 3gOomdo D 303sdobols @gxzo3oGOL 990mbgg39ddo (94).
930396930300  994560Bdo  ImoEsgl B  dgmooMmgdsl s 3oLEGHMbgdOL
05658080936 R9MTIB6EH I BMEOB033090L - FGNOWOMYDS, S:39EHOL0MGIS ©O
RmLRMOOW0MHIdS. 336093900l 899gaq00L dobgzom, 30@sdobo D 9309693039600
9090905 53930069305 30LEHMBYdOL  539EGHOWOMmYOLMID  B19393EHMOOL
L5Mogdom (VDR). 51939, 299md399bgdamos dmbsigdgdo, Gmd 1,25-Ds 99w9deos
b3 ©9dg00Mgds3 (BOM™63.2014).

396536900  fargdols  dmbsi3gdgdom, Lobberdo 25(0H)D -U @odsero
9583969990 m353806MH©90s  SbmAol  godfi303900m  3mL30GOMoBs3o0l @
LAHIOMOEIOOM  MOIOHO  I3MOBIWMIOL MBI Fowoer  LobdoMgl  (125).

BoBHoM90M@o 30006030 330093990l 899900l FgBooboeroBds  sBgz9bs D
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30&sdobom RMOEG0B03ZS300L d90mbg9390do Sbondob 259353999000l
UEAHOGHOLAHOIMMI®  BoOHIMbmE T9d30Mds  3MBGHOMEMIb  Tgsmgoom (14, 30
60,103,195), 5939 9Ju39M0d9bEGHT0 30MHMoy390Bg (203). 56gdOL Lofobsswdwgam s
009bmImEMsGmOmwo  dmddggdgdol  aomzswolobgdom D 30&sdobols
©OIJOOMO  353egbs  2oboborgds  5653MmbGHMME0MGdSEO  SLToLy @S 93Bgdol
domm35d0, 51939, 30O 0b6xgd300m FodmfzgMwo ©939M96EHMwo 30Dobol
6mML 853339000 (50,55,120,).

D90 ©g8Mosh 499mdobscg, D 30@s30bol 3mb;396G®s30s Lobbendo
9600369035605 8090 Moo ©s9350JOGOOL O 35MMEMR0IMH0 FEYMTMYJMDdJOOL
MmamO3  3609396300LsM30L  LogmEberol  yzgws  9Be3DY, 1939  WO935©JOOL
36MabmbolsmM3z0L goblozmm©gdom MmOLYYEMdOL, sHodmdowmdol, B30 Mmdoly s
InBsMOM™IOL SBs330.

25. D3 30359060l gxn03o@E0 ©s 06839930960 55350090900

WOoGIOGHMOM (ysmrmgddo 093m0 dmbsggdos D3 30@3530bol gzoi0EH0l
393006M0L  Jglobgd  0bxgdaogdom  (LgyLOLo), oblsgzMPOYdom, GgldoMsEoMWwo
0bg39dzogdom 9o0oe 5350056 Qo Q553500900 LoddoIgLlSb
(1,2,10,30,74,95,100,199,206,207 ). Christopher et al. (2016) dmbsggdgdom,
3600303 8dodg 3530963000  LoFoMmgdgb 303sdobo D oo MBI,
30650056 LML BoEoE0sdo 39dmadsggdEo 3MOEHOBMEOL orswo mby
59306M90L ©30dwls s 0M3d9wdo 30G30bo D 3oMmdlowo®mgdols 3GmEqLl.
31939, 903939 93500gmxzMmOol MM  JoMEIds ImEoM3zMwodg D 30@sdobols
0905393806090 gao  30¢0l (DBP) 6Gom@gbmds. 3965b369c Fargddo Bo@o®gdwgero
MbMmIoboMgdmo  3wobozmeo  33¢093900L  F99a900L  LobGYIsE OO
39Bo5bseobo  MOHM0gOHOLIHobss0dEgam  IMbs39d90L  0dwg3s. Moo  FOHMIJdOL
dobggom  (107,116,133), Lolberdo D3 30353060l @mbg 2493wgbsls o6 sb9bl
063399430600 36OH™m3EqLoL 8090bsMYMBSLS s LOTA0T)BY S 5T MYISBY BoEIMYOMEO
33093900l M5m©gbmds s LEAEHIGOLEZMNMO F9IJO0  SMIBIOHIMbMS, TgmEgls
dbcmog, Lolberdo D3 30398060l 350 Mbg 35300603  FoOEn 535MAL
d9L50530bO, 93 30GSF0boL  Lo3TsMOlo  Mbom  TgbsMBMbgds  bawls  MHgmdl
306070 s B3JBHIO0Mo  2969Bol 06839309000  535MBOL  T9IF0GMYdL
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(76,100,192,200,210). ~ Martineu et al  (128,129,130), Jog®  PBoGSMYdYO
96MmI0bDoMgdMwo 30006037900 330093990l FgBHosborobol  dobgwgom, D
3035d0boll gxn030GHL  (<3069/0¢) MM MBO™ Fomseo oym Bgdm Lsbbodo
30900l 060393090000 5350MdS, 309 D3 303530b0oL 1y3d5MOLO  MoMm©YbmdOL
39000b39399d0. S1gm039 IMbs39d9d0 J3994bgds Lbgoalibgs §399bgddo Bo@oMgdvyero
3w0b03M0 330939000 565¢00Bol Loggydzgw by (30,131, 206,210)

Mb305 399803530900 D3 303980600 BmEEH093035300L ©IIOO0MNO MMl
dgLsbgd  MY9gL30MS30ME0  06039J3090000 53500MdOL 93060 9d0LsmM30L  Bgdolidoge
315300, 2oblL3MMMGIOD SOOI SBv3oL d53d390d0 (46,80,101,102,104,105,213).
Bo@omgdywo  3ewobogn®o  33wg39d0L  Logdzgwy  833wg3aMgdol  dogo
3°9m3wgboe 0dbs sbowdmdowms bgglolbom s MaLdoGssomwo 0bxgdiogdom
535Q0M30L  MROM  Jooero LobdoMg sHBsEIMdOGILs s B30¢gddo, ©YYdTO
mOLYEMdOL  3gMomEdo D 303m303sdobmbol  d9dmbggzqddo  (92,93,106,175),
MmO gdol s d9ddm@o ©Jgool D 30@sd0bom  BmMEH03035300L ©IEIOOMO
393gbs ML3oMs30wo 0bggdgool 369396300LsmM30L Bgow dsg3d390d0 (139,198).
Vo P. @05 056553¢™M9d0L doge d9Lfogeroe 0dbs 25(OH)D 3m6396@®Ms30s 9396039
B30wgddo  dMbJomeo@om  3mb3o@swobsgool MMl s  Forgdme  ogbs
LGHOGHOLEH0IMMS© Lo®fdmbem 3mEgwszos D 30393060l  ©mbgl <2069/de» s
d6OHmbJomo@ol ddodg  d0dobsegmdsl MGl MgldoGmsGHMOMEo  EOLEMIL
LobMmmdom (202). ULbgs §ysemgdols dobgzom, D3 3033060l  @gnogo@ol
3930960l dqlobgd 063394309000 535MBsDY JowgdMwo mboszgdgdo 96  sGO
LoOHIMBM o LsFoMmMIdL  33¢0g3900L  AoaMAGEgdsL (21,74,86,119). Gglsdsdobs,
333MOmMs 096 09396 9YdI0s 330930l 9M3YE0S @S JOTIMMYOS, MMI(3S
9mMfm©q0gb D  303930bom  FmOEH0R03009dwo 133900l 35dmygbadolsgb
06939930900L 331MbSEMdOLSL.

Bergman P. o 0565533™6q00L 9096 (2013) Bo@o@gdme odbs LolbEgdmeo
90dmbogs s 39@99b5¢w0Bo 3039d0bo D 30080303900 @MmBOol d53egbols
dgbobgd MHgL30MSE0I0 068393090000 5350MdOL LobJoMgbg. s3MTs39dwe 0dbs
11 3ewobozm®o 33cg30L 9093990 5660 0b03z00L Rs®mzom. L3360l Lsboom,
399momdgzs dmboBEYds, M 303Sdobo D 3OHMB0wsd3H03wemo dopgds 583069l
913065300 06039309000 535MBOL MOL3L. »REOM JMY30569d00 Martineau o
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0565533HMM90ds  (129)  999mdg399bgl 25 3¢0bozmeo  33¢0g30L  Lolidgdwmeo
d0dmboggs s d9@esbseobo. 33093590 bsmmeo oym 10 933 dmbsfowryg. 33w93
BoBo®s 14 J399s65d0. 25 33093056 19 -Fo sbigzg 99x85L9dmw odbs 25(OH)-VD-b
LSdSBOLM MBY. 30GF0bo D 33e093580 BsGovem 30693l gdergmEsm Bbgsolibgs
3OMEGMm3mol dobg3z0m - dWNL MmbBs 3900 56 3 ™3930 gOHMXIM, 33060530
IONOXIO, YM39WPOOOIMIQ, ML S YM3ILOPOMH0 EMDOMGOIOL 300dd0bs30s.
95050 LIOFINBMMBO’ YoMz obs, HMI D 30358060l 3OMz0s]E03MM0 MDB
59306M90L M9L30MSE0WO 06039J30900l 930BMEYBL. sB939, 565¢OBOL Loggrydzgw By
53065, O3 D 303580608 oMo 96 ym3z9w3306090mo Jomgds 3909L0S
535QMd0L d99306M9gd0L dbGM03, 30000 dMWML EMDBYd0. 339 MdOMNO GBJJGHO
39Ho© 29dm3eobs 306M9ddo D 30@530bol wgnogo@om (10,20,). 256bbgsg39dw9mos
33GMOms XaMxnol (Bischoff-Ferrari HA et al.,2016) 33¢930L 89092900, G0dols
05bobdovs3 3900 ghoxgH D 30@s30bol  dmml  mBs  9x89dGHmMos D
303m30&530bmBol 3609396300Lsm300L (19).

MON0YONLIF0DbI90IIYMS WO EIOOGHMOo  dmbs3gdgdo D 30Esdobols
©98030GO0L  293wgbols  dglobgd  d399m  Lobbodo gbgdols s  3693dmbools
9090b65M9Mmd0L boby®mdwogmdsby @s Loddodgby (82,189), sbmgds 6 0bxygjzom®o
36Mm39L9d0 330l MY 55 30E9d0bo D 3mbEabE ™Mool Lolbedo (208), Mo yogwrgbs
593 D 30@sdobom  B3mOGH05035305L  ©s  303m303)sd0bmBol 369396300l
©93796096¢ Mo 36930mbools 3oomaqbg®do (182). Haugen et al (2017) s3¢mGos
X3530L doge dglfogerow odbs bobberdo 25(OH)D 3mb3gb@Mogos 033egds 0vg 6o
06939943008 OML s sBMgdomo 903960900l MY LTIMI0YIMWO 0gm MY SO
25(OH)D - 3mb3gb@®ms30sty. 33wg35do Bsbomwyero oym 2-35 m3z0l ds3d3900
LGOI MWO  Labmysmgdsdo  dgdgbowo  36930mboom. 8dodg  36939mbos
05360mbEH0MGdMwo oym 43 99dmbgq35d0, 565-0d0dy - 387 Jgdmbggzsdo. sbangdomo
95603960900 -  303™306900, J9dm306900 @S BOOL  RoJBHMOGd0 3w sHdsdo
39bLOBOZOME 0dbs 59350JOOL 3F3539 BoBIT0 O Ws5350JdOL Tg-14, 45-9 s 90-9
O, dmbs(399900 ©93w9F5390e 0gbs FMOZWMIOMO (335 YdOL  MYAMGLOMEO
3900MmEOom. 560gdol sOE 9ghmo F9M39M0 96O 0gm ©dm3ogd)cro 25(OH)D - b
3M6396GH®5305Hg s 25(OH)D 56 033090m©s ©99d0l dobgogom. 25(OH)D -U

3M6396GHM5305 ©9M300090o 0ym 9o 053930L sb53BY, 30O 99350 YOOL
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1L0ddodgBY. 53539 Pl 499md39Y69dmE FgmMg IOMIsdo Haugen | et al (2017)
93GHMOMs XaRol dogH Igbfogwow 0dbs LoBmysmgdsdo d9dgbowo 3693dmbools
@OML  Bgdowger 8530939000 30393060 D ©@gn030GO0L  93wgbs  83Mbowmdols
99393AOMINLS 5 3mb30GI0DI300L bobaMdwogmds®g. Jowgdmwo Jggygdol
dobgz0m, D 303sdobol ©gxzo3o@E0L (<5060me/¢) @Ml LsGHdMbmo dg@o oym
30L30@o0Bs3ool  bsbymdwogmds s  653wgdo  I3MGBsw™dOlL  9839dGHOMdS
(3w0b03mMm0 608bgdolL QomTxMdYGdS 56 3¢00bEYdMEs 839MBIMdOEIL I6Lm-0b
99009y ©@> 99BHO 0ym sWw@gIMbsGomo  337MHbsermdol  LsFoMmmgdol  MHoL3o).
396503690 iewgddo BodsMgdmeo 33w93990L 999900l d0bgE30m, S3EGHMOMS
w3653 glmds  Mobbdgds, Mmd  3dodg s QIOMMEgdo  36930mbogdols
990bg9390d0 BofImbm©  @odswos  353096GMs  Lolbewdo D 30353060l
3m6396GHMs30s  3MbGHOMWMb dgsmgdom (17,18,100). s3GHmO®ms X530l doge
Zhou et al (2019) Bs@ots PubMed, Medline, and EMBASE - Qo 0mdogdweo
©@OoGIOSGHMOIo [ysmrmgdol LobGHgdMOmo 33wg3s s 99Igd0L dgEssbswobo.
dOmIolb doBsbo 0ym  MomEgbmdMH035 99X 9d9d0bsm 30EHsdobo D sbimos3os
BoBMYPoMYd58d0 dgdgboer 36938Mmboslimsb. bsdogdm Lo@yzgdo oym ,30@s80bo D7,
»JMeg3om30x8gOHmEo”, ,25(0H)D’ ©s Lsbmaomgdsdo dgdgbowro  3693dmbos,
,BDMPOMYdS0 d9dgboo 36930mbos*. 99@osbosewobo BoGo®qd
93000930m™ma05d0  dodmbogomo  33¢93900L  39E99bsoBol  Bodomgdols
dmfimgdeo  dgommermyooll dobggzom. dglfogerow odbs 8 33wg3s 20 966
dmbsforom. dmiEgdmemo 9@esboeobol dobgzom, 353096(3gddo D 30&sdobols
©958030G0®»  (25(OH)D  8993339cmds  <206p/d¢)  Fomsgro  Lo@HImbmmdoom,
9600369036500 do0semo 0gm LoBMYsMYdsdo dgdgboro 36930mboom ©ss350JdOL
MoL30 (212). a9boboErgds ©93009bo3E0s 33MbsEmdsdo D 303sdobols sds@gdols
d9qLobgd (46,212). Abas3bo Imbo3gdgdo godmd3zgybs Pletz MW et al. (158), Talebi F. o
565533MM900L (2019) s Georgakopoulou VE (2020) o 096553@™M9d0l doge
(68,189), Garg et. (2021) s3G™mO™s XaRds dgobfogars 06O Jm3wmwszosdo 2-5
fersdg sbszol 85383900, GMIYd0E 3mb30EIW0BYdIMw 0943bgh Lobmyswmgdsdo
d9d9boo 36930mbools godm. 25(OH)D-U 3mbi39bG®sEos <30 bdmen/cn (<1269/dew)
3960l BE3Gs,  OMMeE  ©IR030G0,  30-5060m/w  (12-206p/d¢n),  G™amOE3
505305000 s  >12568men/e0  (>50690¢0), MMmaMOE  L3TMOLO. 9350 YOOL
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399mbogoeo  Jgxslis 99990  3566dgBHMgool dobgzom - 3mb3oEswobsEool
bobaMdeogmds,  0b6GHIBLoMMO  FgMZoYMHJMOOL  LoFoMmMYds,  mJLoggbsgools
L5 F0MMYdY, 36&030MEH030M0096M5300L bobgaMderogmdy, S BHgMbEGH0Oo
363030MEH030M096M5300L  BoFoMmgds, bmgdomo 86390980 s bbgs. dmbsigdgdo
59995305 BEOGHOLEGH03MMs®. T9IA900L dobgz0m, D 30Esd0bol gBoEoEOL
30639030 LoMHIMbmE dowowo ogm 365930mbool Loddodol sdsbsliosmgdgro
956396900, 51939 o0 0Ym dodBHYMH0oIo 36933mbool LobdoMy, 306HLIEM6
390069000 (p<0.05).

Oktaria V, @5 05bs53@™6Mqd0lL dogem (2021) dqlfosgeroe odbs D 3093060l
©IBROEOAOL 293wgbs 36939mbools 0d@obstrgmdol Loddodgbyg <5 Hersdpyg sbogol
0bmbgboge  353839000.  93BHMO™MS  X3MBol  Imbs3gdgdom, D 30@s30bol
9803030 (<5060m/ ) 509b08bgdMm©s 33093530 B ME ymgzger d9-5 d53d3L o
D 30359060l ©@9n030G0 5O ogm  sLmEo®mgdmwo  36930mbools  Loddodgbmsb
(LsdodMrmgdol  6odbgdo, 303mJbos,  3ML3OGEHIWODIEFO0L  goboba@dwogqds). D
303900boll  ©Mmbg  MROM  SLMEOMEYdIMEs  B53d30L  SLO3MB,  BmE®ogowmw
UBEAOGHMLDB, d3EYdOL F306g Aobolimsb (144,145).

509bs, 3mbLYbLMLOL  BowHgzol  FoBbom, SgGMODs  MIMOZWILMBS
90m0m9dL  33¢93900L 9M3GEGO0L 59930 9dEMdSDY, 3065006, LsHMbsmM,
36939mbos <5 §esdyg 0539300 SBs3do X 9O 3093 M®BJds LOIZEOEMdOL MbJoMgls
d0Bgbs.

2.6. 36930mb60s, Jolo 353ME3gM9gds, Loddodol 3BoEYMHoMdgdo

36939mbos 05393ms 10330O0EMIOL Y39sHg BdoMo Jobgbos LMy omdo.
X963l dmbs3999000m, 36930mboom 2019 (gl <5 Hersdg sbogol 740 180 053930,
9By 59 0b30L 3MIMo3ool 14% 03y, 1-5 farsdg sbs3zdo 3o 36939mboom
10330EMdST 33300l 22% Tgoyobs (163). goblszMmgdom LgMoMBMW0s
36MHMdgds 496305609050  J3994bgdoLsm3zol.  Loss LolzoEMdOlL  3MMmEbEO0
300093 MIBRO® 35000, gMMboew wsbigBdo 2020 § (112) 459md39ybs 093839900
939095 Labmbodo 4bgdol 0bg3gd30gd0l JobgHBgdOL, MHoL3BsdGHMMYdOL, 3019395300LS
@5 1B0330oWMdol 899300900l doBbom T9ddboo  3MEdMES300L  bysM0J0,

M0Aols dobg3z0mo3 5 Harsdg sbs30l 153839030 439esBg Fo®owo 033EOWMdS
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2593065 06mgmTo s boggMosdo (<5 fiersdyg sbs3do J39ws Laliybordo 3Bgdols
069394309000  gemdo®o  bLolzEowmdol  41.8%).  sbaomodol  dobgzom,
39bLO3MPMGIMwo I60d369cmds JogboFs Logmzgwmom 03wbobszosls Haemophilus
influenzae type b (Hib) o pneumococcus §jobss©0d9p (pneumococcal conjugate vaccine
[PCV]), 3530305 339000 20w9dx™dgLgdols o Loberdo ©sd@396M006900L dqd30609dsb.
d0bgs350 0doby, MM 35303ms 30330530 36930MbOSLMD 393806 9dO
bo33owmds 1,75 dewb-sb d9dzomos 0.8 derb-dg 2019 (gl (32,4%-0m), X96
300093 ©Bgds aMdI6 3OHMOMGIo, 4obLO3MPMGd0m 5 farsdpg sBszdo (28, 67,
121, 180,205).

36Md9gdoL 5439 Mmd0EL godmdobstrg, 9938vm853900)0s S 390350
39b65bgds0s  36939mbool  93MBsemdol s 369396300l LygEMSTMGOLM @
6930mbsGo  goosobgdo. 993353990y 36930mbools  83Mbocmdols
3OMEGHM3MWGO0  5593509Jd0l  Loddodol dobgzom. godmdlzggybgd oy X S6AMUL,
06M03obgooll  MmMmM35mMHo  BobBmYomgdol,  3gosdGMomw  0bxygdzon®
Q99350005 @5 99960308 0b6x89J30M6O 9935 JdMe  LabBMYowMgdgdIOL
36939mbool Loddodol Jglogsligdgwo 3M0EHIM0dgdol bmLbs, Hmdgwms dobgzom
3693dmbool Loddodol  3M0GHGMH0Fgd0s: B53030L sbS30, GHododbmyg, AMWd39cmOl
09GHM5J305, Lol 0bgdbo @s LsdodMmgdols 60dbgdo - ©I30EMOFHE0s, ToLSEO
3b9ggds, ©gd0690s, 39do35M0s, 303MmEHMb0s, 3Mb3Mwliogdo s 3MIMOHdIOIEO
055350099900 (180). sdMOSGHMOOMwo dMby3999d0©6 LsdodMmgdols bodbgds
3obobogds - w9g03m3960s, MOMIdMEF0GHM3Y00s, goblbgszgdmwos  dmbs39dgdo
sbogdomo  85039609d0L -CRP s 3Mm3s¢30@™bobol  3608369mdol  dglobgd
553500900l 3MHMYbMBOL goblisbrzMols dobboo (48,205).

135653690 Fargddo  36930mbools  Fglogoligdro  B53d3ms  Slv3zolsm3z0l
090dogs PIRO-L (predisposition, insult, response, and organ dysfunction)(7,8)
9mOx030M90MEo 935S, 030  3mfmEadEos,  OHMmmOE  Lsbmswmgdsdo
d9dgbogo  36930mboom  3mL3o@swobgd 0530939000 1033EOWMdOL  MOL3OL
953969990. ©5R0bs, 30MHMmb ool oo 9603369 mds 53l 0bGHYBLOWE
©935M359963Hd0  939ObsemdOl  LoFoMmMOoL  AobLOBOZMOLY s TG JOIOMO
1593MbsM PMBOLA0YdJOOL BoFoMMadoL Tgloxgzslgdws. 30OHML F3o5s mOoEI3L:
1) §obobfod  2ob(gmdsl  (sbs30>6m39, ®sbTbEgdo  JOMbo3MO  ©935¢dY);
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2) 53590569090 BodBHm®mgdol Bgdmgdggds (303mdubos Spo2<93%), 303m@gbbos,
0543H960900s;  3)  Lodabmbm  Mgodios  (Ba@ofiowmgzsbo 96 QoM egdmeo
369390b00); 4) mEORBMms oMb 305 (00M3ol, W30deol ©3d56MH0LbMds, ARDS
LobE®MT0). MoMMGMo 3O0GHIO0NIo Bslgds 1 JMwoom (0-10 Jmas). 935¢0l
90b930m odMYMBOE0s L0330 MOOL 4 MOl X QR0: 0-2 s - Esdso MOL3O,
3-4 Jmams - LYFMOM MOLI0; 5-6 s - oo MOL30; 7-10 gy - doEP0sb Fo®swo
Mob30.  33w930L 9999035  9B3965  LoBo@olEozmMo  LyMFIMbm  sEIdOoMO
3MO9W5300  1O3IZOEWMdOL  F5B396909wls s PIRO  dmewgdl dmeol.  3o06Hml
390000 MGYMSM9© JguodErms 4oboloBO3MML 10330 MBOL SEPBSMMBS, 1939
06@9bbomE 93565996 FHT0 FoY39560L 56 ABAsMY 1593MMbsEOM 155F5EdgdOL
299mygbgdols LoFommgds (Araya et al, 2016). dombgszs@ 0dols, MHMI sMY
Bo@o®gdmen (Flood at al., 2008; Valent et al., 2009) CRP ol 56 3Jmbos Lszdaeolo
930dbMdgEmds o  B39EoBoMOMds MM 2sdmgMoibs 96 ogILEMOO0bS
05dBH9M0o 36939mbools sMLYdMds, dmm 331939030 (Alcoba et al., 2017; Agnello et
al., 2016) 33wog gobobogrgds dobo 960d36gwmds  3gosGHMom  353096¢gdd0
36930mbool  Loddodobs s  9GBHOMEMAO0L  ILOYIBI®, bmerm  bgmbs@owme
353096@9080  (Omran at al, 2017) 930560  Bgmbs@ocmnmdo  Lygbolol
L505bMLE03M.

LYo 5JHYOEMdOLS O o0 1OIZOEWMBOL F0IHIEOZIV, A MOSEIE
©mbgbg  36930mbos  MBYds  Y39wsDg @B OR0BIBLYdI®  3BMOMYTo,
39bLO3MPMGO0m, 390GMOM sls3d0 (28). 2020 Hogwb J9®bsewdo Lancet Infectious
Diseases 50mg39094bs 43905 Lobbmdo aHgd0l 061394309008 06303 dmddsgy
933193505  d9bgomgdgdo  @s  99gxnoLgdgdo 98 XYMBOL  ©5350909d0L
9000bsMmgMdol  1530L9dMIOgd0L,  LozzowMmdol s 13 dqLsdergdgero
369396300 s 850MmOBOE0MYOI0  BoJBHMOOL  dgbobgd, dgddbocr  odbs
Q55350090L MBI MO ©5d53d0dgdII0 BoJBMMGdOL dMbs3gdms 8BS (GBD)
(Lancet 21,67).

2.7. 30o3H™M306300L BM500 ©abIlosmYds
30A™306900  39bogMmEowo @  5©I3GI30MM0  0dmbmMo  LolEgdol
Lbbgo@alibgos X OO0l dog® 36OHMOYE0MIOME0 ;3069 bmdols
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3030M360Mm3HJ0bgd0s, HMIWIdoEg MXMIIIL FmEOOL 0bgm®Bs300l 4oLl
0996mMo LolBIoL GMb30MmboEGOIL YBOHME39YgmRL. 0FMbMTsM YoM gdgE0
30A™306900L doMomso fiysm  Thl, Th2, Thl7, Tregs «x69gd0s, GMIWgd0E3
SLGH0IMWoMgdgb  Fgbodsdolo  L3gdB®ol  3oGH™30bgdL.  FoG™30bgdoLmz0L  sligag
535bOB0IMYPIJW0S  3EJOMBHOMIMWMBS, OMGES MYXOJIOOL  Lb3osLb3s  GHodl
3999905 9HMO s 03039 GOG™MI0boL 1Y3Mg305 b BMES JOM 3F0EHM30BL F9w9dwos
©90mddggds M98m©9gbodg Lbgoolbgs G030l MxM9gEBg. o0 dOMEMYOMHO
9939339008 @5 LEGHOMIBHWOOL dobgz00m FoG™30b7900  JWwslogoMgdIMWos 6
doMOMI©  MYsb: 0bGHgwgoz0bgdo (IL), Jgdmzobgdo, ob@gmggmmbgdo (INF),
Lodbogbols  B9g3MMBoL  BodBHmOo (TNF), 3mewmbos  dsbE0dMoMmgdgero S
35B®obLBMMI0MGOgro  BOEOL  FodBmmo (TGF-). Jawoboznmo dmddgwgdols
dobg30m 303H™306980 0gmRs 2 JOMOMHIE XAMRB: 3OM-sbmgdomo (IL-1f, IL-1a,
IL-6, IL-8, IL-17, MIP-1 and TNF-«, s bgs) o 56&H0-sbmgdomo go@dmzobgodo (IL-4,
IL-10, and TGF-B). 36093690 m35600, O™ 3ensliogoo®gdol d0mbgsgs, dMo35¢0
3oA™3060  Ubgoolbgs  (00M9bmEomaom®mo s  3¢0b039m0)  BoJ@mMgdol
©90mgdd909d00 53w9bL MMy 3bJ3osL (110,134).

06@ 96090306900 J0MH0mM©I© 9030m30EJd0L F0gH LobmgBoM©Yds, I3
obobo TJgloderms  9M508MbMMHO  MYXE9EIO0L Foghog HoMBmoddbsl, MMYMOMHOES
R0OOMIWILBHIO0, 930N YR MJ©I00, 39M9GH0bME0GHId0 s Lbgs. oLobo
SLbEOWMgdgh Lbgoolbgs 53mbdi090L. dogowoms, IL-1 s IL-2 3o6Mzgen Moydo
39b9bobdggdgwos T s B vmx69goqdol 5gd@035300%9, IL-2 sb¢Hodmwomgdl T s B
X O9J00L BOHEILs s dMIfogzgdsl, IL- 24, IL-1, IL 6 s6mgdol 9os@™mgdos,
95906  GmgLsog IL 12 sbE0dMomgdl  bos@dowwemo  3owgMgdol (NK) o
3oGMGHMJuomE@o CD8-T-wxMggdol 3Gmowdsost (4,5,12,79,110).

IL-10 96038369cm3560 963)0-560mgd0mo 30E™30605, HMIgeoi 50630006090l
36MHMb»gdom0 30E™306900L LObMGHBL s POAM6I3L BEH0YIbOL ForBmdabsls. ogo
do6055© dMbM30E900L, 3530MRQ900L, CIBOMOEMEO VX MYOIOOL, b53wgdS©
T @o0dgm3o@gdol dogh LobmgboMpgds. IL-10 ©gb®oGM x990y
©90mddggd0m OBzl 96GH0ygb-FoM3mIJdbger  gmbdiosl,  bgerl  mdeols
©96M0GHMWwo  MYxMHggdol  ImIGoxqdsl, T MxOHIOIdIOL  IOMEOTGIOSG0U,
06210536 3MM-3bmgdom  30Hm30b90L  (IL-6, TNF-a  Ubgzbggost). IL-10
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96039369c™35605 569000 s 3MTIMOWMO 3sLbol BESBLOL TGlsbs®Pmbadsc.
505bmab,  IL-10  sbGH0IMNEoMgdls B 9x69gdol  3OMEWORIMOE0sLS
3b6GoLbgMEdol  36MYJ305L. dmEm {iemgdol dmbsi3gdgdom, IL-10 36MHm@yd30s
560 §omds3gdo 0396m0o 3sbbo dogBHIMOM 06x39]305Bg s Jobo Jmddggds
©59M3090os  0bxgdsom®  oggbdHbg - dodBHgeos 5oL gJuBHGo- 0wy
0693900 s 9J3L YY) 9GS MHYHBOLEBHIBEHMDS 96EH0BOMEH03900L 0o
(Pefialoza et al., 2016). HmamO 3 4o0m3w0bs, dob mGOTogo dmddggds sd3b s IL-10

360300 Lobobggdms vy 96 MmMR60DIoL  godmxsbdMmNEgdoLsm30l
©59M3009005 3500MYg6Dg o MMPsboBIoL 0dMbME 3slmbbg (154). s3GH™O
X330l Pefialoza et al., (2016) 8096 ©@o@oLEVIM©s, MM g 06g39d30s 4o8mf 390

9JBAHOOEILNIOMWO S FoPdwo  3OHMIbmMgdomo  Mgodaool  2sdmdfi3930

0594 BH9c0gdols dog6, 059, Streptococcus pneumoniae, Pseudomonas
aeruginosa, Francisella tularensis, Escherichia coli, and Mycobacterium tuberculosis, IL-10
- ob 3MMEMIE0s 9YE30WYdIE0s MEMRIBOBAOL oMy sbIMMYEgdolsm3z0l. gmMy
dbcmog, IL-10 3MmEudsos meymbogl  godmyxsbdmmgwrgdol 3MmiEgblb ©s byl
<Hgmdl 0bggdizool 396LoLEH0MGO, 09 0bgggdioo 390m{39990s
06539 05JBgM0gdom,  doy.  Klebsiella  pneumoniae, Bordetella
pertussis, Listeria ~monocytogenes, Brucella  abortusand Salmonella  enterica serovar

Typhimurium (154).

28. (30®™306g00, Hmamea 36930mbools loddodols domdst 3gMHgdo

36939mbooll @®mL Lolbewdo Bz9MwgdM03, dMdsEHdIE0s 3MHM-56009d000
(IL-1b, IL-6, TNF-a, IL-8) o 96¢0-sbmgdomo (IL-10, INF-y) go@mzobgdo (5,79,134).
bbgosbbgs 3300939080 36938mbools Loddodol 3OMABMBM BoM3gMo Lb3sILLIS
30A™3060 2560bogngds: sbg Fogowoms, Bacci s 96933 MEMGO0L doge (2015)
Bodo®madren 330093500  ©oa0bs, ®md TNF-a s IL-6 ULsdmogrm  mbg
96003690m3bso  3o0oos oMM gdero  36939mbools  Mml,  gow@zol
99496039960 396G 0s3gool,  06EgbLoMO ©g3sMEHTIBGHT0 T30l boFoMMYOOLSL.
obobo, sbggg, [oMBmopabab  36930mbool @M sEMgMEo  Lozzowrol
36M90d@GHMMmgdL (12).
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IL-10 36m©mdaos 0fygds bgoddmgomgddo gow@39dol sbmgdol 3o6mzqw
48bm-do o 2oodfiyzgBo  960836gwmds  5d3l  JsmmemmyoMo  3GmEqLol
39939630000900b5m30L  S. Pneumoniae, 56 Ubgs  gJuBH®o39mEst o
05439009000 353mf3999c0 06939J300L MM (154). 53BHMO™Ms X 3MRBoL - Pefialoza H,
et al, (2016) 306MHmMbxdbY BoEIMJOMO 3309306 FgIRO© oMz obs, MHmI
3060mbgddo IL-10(-/-) ©9n030G0L @AM 0BMmEYds 1033EOEMBS, 3MHMIBbMNYIOOMO
30A™306900L 36:MEMJ309, BowE30L Jumz0eol ByoEOMBOW GO0 0bBOWEGS305
(154).

bbgo 33093590 (de Brito et al ., 2016) ©ssLEGHWOs sbg3g IL-6/IL-10
0565835MmEMO0L 3603369 mds 36930mbooll Loddodoby s WYBHSMMO AoFMBsgEOl
d9LoxgoLYdWSs©  (47). 93BMOmMs  F0ge P BoE  0dbs  3MOIWS30s  FOIEHOL
30A™306900L 3OMmBowls (GgLHogwrow 0dbs 11 30EH™m30b0) s 36939mbools bLoddodqgls
dm60b. IL-6 35050 0gm gzges Bobolb 36930mbools MmU, asbLy3mm®mgdom, ddody
369390600l @OML 9d069d0m, oMo WY03MEOGMBOMS s OL3BMgL 60dbgdoo.
IL-10  ©mbgg 0swoeo  oym  36930mbool  ©@Mm™mL s  sLmEoMgdMo  oym
wodRMEoGMBMD.  93GHMO™MS  ©sb3gbom, IL-6/IL-10 domsero  35B3969d9w0
5bolosmgdL ddodg 36939Mmbosl s Bolo LoTMsEgd0o JGuoAEIGOIP0S I935JIOL
399mbs3ol 3O MYbMBoMmYdS.

29. sbseo 3mOm@bsgz0mvliom (SARS-CoV-2) gs9mfggmeo 3mdmbsgo®rmlvyero
553500905 (COVID 19) s go@sdobo D

2020  (eool  963sgarmdsdo  sbogro  3mMmbsgzotmloo  (SARS-CoV-2)
3990390 3006HMbs3060MlEo 9350 gd0L (COVID 19) 3s6gdool 3gMomdo
3°9mBbs 398¢03530900, LOOE JobozM®mO 3319390000 IEILEHWIMYOIWwos D
30353060l ©9B0EOGHOL 293w 9bs  3MOMbI30MHMLImo  36933mbool Loddodgls
bobaMdewogmds®g (115,204), 8(3539 ©gL30OSEGHMOMo  ©oLEGHMIL  LBob®™adols
396300009059 (36,51,160,214). domo  Imbs390900m,  ©5350JdOL  FoMZ350
39W3E0GHM0MEol  Bsdmgs  99306090L  0bGHgblomEmo  33mE@Mbscrmdols  LoFoMmgdsls
30300-36930mbooll  @®mLb D 30&sdobol  ©9i393GH™OOL  (VDR)  sd@ogzsgool
L5 gdom. ol  5F30090L  303HM306Y6/J90m30bMEH  FBHMOAL,  SbEH0TNWOMHYOL

690G®MBOgdOL  5dBH03MOL,  39MIZJMO© 293w gbsls  sbgbl  dmAsEHgd e
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303096 3Mm3gbgdbg  (54). dmerm  m399080  BoBoMmgdo  33¢93900L
3909250 ©30Mm30¢0 Jmbs399900L Lsxgdzgw g D3 30@sd0bo dg@sbowos 3m300-
369390b00b 3s(0030L MMM LogBMSTMMOLM, 0l gMMZbmw As0Es0bgddo (21).

50935650, 3599439945930 o@9MEHMOMIo dmbs399900 93w9bl 30Esdobo
D-b 96535¢0db603 2930965l 5530060l X 9bIMMGEMdOl  IYMIsMgMdIBY, dols
9mbsfogmdsll  06x39J30MM0 9935093900l 36M9396300Ls s F0dEOBIMGMdOL
103ddodgBg MbsYMWOo s 9dgbogro 0dMbmE@o 3slvbol dmmEo@gdol yboo.
95050 LIOFIMBMMBO IIVBEMIOS, MM 30E5dobo D Joegds 53306M90L (3539
M9L30MS30MEo  06339d30900m  535MBSL,  goblogMmdgdom, D 30&sdobols
©IBOGEOAOL OML. sB939, IILEHOIOME0s D 30Esd0bol Mmoo SOl EOHMU.
653 9996905 19963 WMBME 0b6539d300L, Fmbozgdgdo 2sblbgsgz9dos, mmMIiss
59096039 3393590 godm3zobos 3933060 D 303530b60L ©gxz030GLS s d(3539

A09OH3MMBMEO  0bxgdEosl  FmOol.  xgOXIJOMI0m, 9O 459mJ399bgdmens
9dmbs399900 D 3030d0bols ©ogdomo Mol dglobgd 06539d30M0 9350 90gd0L

@OML 30609030 3039d0bo D-U Bea®dserm®o  899339wmdom.  99md39969dmewo
LobEYINOO @S 3999650 BOL Lsxgdz9w B 53BHMOMS MTYBHILMdS F0YDOMYOL ST
90050 gd0m 330093990l goaMdgegdols  LBoFoMHMgdsBg TgBHo  LoMfImbm
39092900L JoEgdol doBboom.
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0530 3. AsLogws s 33¢930L 89000, BEGIGHOLEGH03NOO sbsE0BO

3sLoEs S 33¢0g30L FgoM©Ydo
M9L30MS30Mw0  06639J3090000  5350Md0L  LobdoMglbs ©s D 3o@sdobols

399339 ™dol “O009OH3J>3d0M0L 399mbo3egbs Bo@otmgdvyem 0gb6s
M9GHOML39IGHMIWo s 3OHML3gIEwo dodmboggomo 33wg3s. dgufogwow odbs 3
30056 15 erol sbs30L 277 353830 MMLmog30Ls s Mdoolols MBLYY g. 35600l
39005G®00L 53500990096 30603580 s  SBMWSGHMOOME )L gdgdTo,
MMAqddsz Imsmomgl Bod3MObscrm sfgligdegdgdl MHgldocMszowo 0bxygdsgool
300 2019-2021 Hergdols gobdsgermdsdo. 99mBgme 0dbs s65869BTdo MgldoMszowmwo
0693994309000 bdoMms dmogsy 3530963900, 51939, MoJoBHoL 4sdmbod o Bodgdols
dJmbg s 85393900 dIMOWYOOL  0bBMOI0MGOIMEo  MBLIMOOL  Lyggydzgeby.
d9Jdboe odbs 2 3m3mOEs - I-3m3m6O@EHsd0 dggzsbor ogm  HgL3OMS30EO
0693993090000 bdoMs 9m3509, 96 Gsdo@ol asdmbos@mwo 60dbgdols ddmbg 147
35309630, 130 0853930 BsOove odbs Logmb@Hdmwam xamxdo (II 3m3m6@Es)
30D0@0LSL Fom 56 509b0db7xdMPIc MYL30MSEFOIO 0bxgd30, M508g JOMmbozmwo
96 960 M 30060 ©993509ds. sb530L dobggom Asdmoym 3 Xz - 131 853930 3
300506 5 fasdg (I xamx30 - I 3m3mOGs 68 053030, II 3m3mOEHs 63 053830), 100
053930 - 5 § +1 ©39 10 Hewsdg (II xamazo -1 3m3m6Es 50 853030 o II 3m3mG@Es 50
053030) s 46 ImbBsdo 105+ 1 g9 - 156§ (III xamao - I 3m3mGEs 29 353330, 11
30306 17 353030). 159329MbsEM /0sRbMLE036 oaligdMergdsdo Tgdmligerolsls
9ONX IO bgdms 30@sdobo D3 - 25(OH)D  3mb3gb@Mogool 4obLoBomgs
Lobberol  dMsGHTdo  089bmxzg@dgbd o  dgommEom. domgdvIro  3mblgblmliols
dobggom [5], 30393060 D3 3mb396GHMs30s - <50 b3men/eo, o6 <20 By/de»
23960LsBE3MS OMAMOE 3039d0bol axoso®o, 25(0H)D-b 3mbi3gbd®sgos 50-70
63/, 56 20-30 bp/dew, GMymOE 93050H0LMdS s 3Mb3IbEHMI30s - >70 bAmen/qw
250 6dmen/q-3q0Y, 96 30 bg/de-100 ba/dcn-009 4960L5BOZMS MMM bo3dsGolo.
353096¢ s dmbs39d900L  dobggzom  Tgddboero  ogm 060300
963930. 96393980 FgBHobogw  0dbs  353096@0L  sbs30, ©O9ES, dMdmmo 33990l
boba®A03Mmds, 0GOS YY)  9Ms  30GHSG060 D3 3OMBowsdBHo3®  @mbsl,
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3°9m3wgbowo 3Jmbs vy M5 3565009 D 303m30¢3530bmBo, mxsbmeMo s65969b0
JOMmbogme  ©5935090gdbY,  SgMROMO  IAZ0MMZS,  MHJL3OMSFOYWO
0bg39d30900m  ferom@o  5350mdol  Lobdomg.  33eg30L  F9gR00  ©sFYFs3
30330@gOho  3OmaMsdom SPSS 18 (SPSS INC., CHICAGO, IL, USA)-oo.
o960  odbs  3mOgwszogdo D 30@sdobols  3mbzgb@GHMogosls o
BOOEYJOOLOMZOL:  535MdS  B.L.aBgdoL  0bxggdzogdom,  3OHMbJomwodom,
36939mboom. 250mmzwo 0dbs Lsdmsem ooy (MEAN) bsdrmswem oools
LEHObIOEGHMO  3EMIowgds  (SE), ULEHbsdEGHMwo  4osbes  (SD), 89w0sbs
(MEDIAN), 85db0ds9do s 30603,9d0. Lo®{jdmbmgdol 3m95303096¢)0 - p<0.05.

bobbemdo  3oGsdobo D3 9993390mdol  3m6M9Ws300L  2odmbogegbo
BobMYPoMgdsdo  Fgdgbowro  36938mbools 808obstrgmdol  bLoddodgby, BoGscs
360HmL39d@Gmewo dodmbowgomo 33w935. 99Oy odbs 17 {ersdg sbsgol 97
353096@0, ®MIgdo3 93MbseMmdbIE MLLYY 3. 35605l LobgEMdOL 3gosEMOM
5390090096 3000603590 (48 353096(3)0) s J. OMLmszdo 3L 3obogzs ,,OHMLbmsgzo” (49
35309630) LEBMYsMgdsdo Jgdgbowro 36938mbools osabmbBom 2020-2021 {iewgddo
33093500 Rs®I30L 3603 9M098900 — EOIPILEHOYIMWO LEBMASOMIdsdo dgdgboro
369390b0s (x963mL 3emslogozsool dobggom), »edymaomo (3539 SARS-2-COV -
063399309, 93MIWYdOL 0bRMOHI0MmGOIO MsbbIMds 3309350 Botrgol dgliabgd.
0683mM35305  ©5350gd0L  965369Bol,  353096GHOL  3eobozMmMo  LEs@GMLOU,
WodMMSGHMOMWO s 0bLAHO®MIPEGHMwo  33¢0g3900L  T9ggagdol  Tgbobgd
9m3m3909 0465 35309D6GH0L LGHOE0MbIMMEo 1sdgEO0E0bM BIMSMOEID F3MEObBoen
9900056 gmsbbdgdom.  Fgx3aligde ogm 353096@H900L by, Loa®MAg, 303> EOO
95639690900, 5569050000  Lo@mMogool  36MmE9b@o, BoBogswr®mo  goliobyxgols
dmbs3999%0. 3000603580 Fgamligerolisll gOHmK M bgdms 30@Esdobo D3 -
(25(CH)D)  3mb3E9gb3MmsEool goblsbrg®s Lolberols dMs@do 0dMbmeg®dgb@meo
990MEO0.

I X380 130630090 oym 18 36930mboom ©9535090Mwo 353096EH0m,
OH0Igms3 2odmyzwobosm D 303530bol ©gno3o@0, 43 35309631 3Jmbos D
30353060l m3856MH0LMds, 36  36930mboom 93500 YOMEds  35309DBHBs  Bggdbs
L53MBGHOMEM XyM530. Jom Lolberdo godmmzmobsm D 303sd0bols Ls3zdseobo
509bMds. Sb530L Jobgz0m Fodmoym 2 xamx30 — 3530963900 5 fersdwg s 5-17
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fe0ody. 36930mbools Loddodol Fgxgolgds bYdMs X sbdml dogH Fgdwdsgzgdwyero
3565993900l dobgz00m — 51530, oo, Lvbm30L ¥3dsMOLMdOL 60dbgdO, sbNgdOMO
05603960900, s GHIObsGHoMo  93MMbsmdol  BoFoMH™mgds,  3MIMODOIEO
Q55350090900 (48,163). 304™30699M0 3OMBOWOL goblsDBgMOLsmM30L Bo@ oM@ IL-6
> IL-10  @obolsbeg®s  2-xg96 - 09dmbgerol  3omzger 24 Lbo-do  ©d
330 EO90BE00L 39-5 L 03MbMRYHT96E o dgmmeom ELISA. 3o¢m30bvemo
3607300 Jglfogerow 0dbs 41 36930mboom 935009090 5-17 {ff) sbogzol do339d0L
Lbobbendo, M®AgdoE 93MbseMdEbI6 MdoEroldo MBLYY §. 356058 Lobgarmdol
3900053HM00L 53500906 3e00b035d0. 353096900 Lobbewdo go@sdobo D3 -
(25(OH)D) 3mb396¢Ms300L dobgzom ©sbsfowgdmwbo 093bgb 3 xamxscw. D3
309d0boll gxnogodo (I xamz0 - 11 35309630), 25(OH)D-b D3 ¢30s00bmds (11
X3IRB0 - 12 353096¢)0) s D3 Ls3ds60obo MHom@gbmdom - III xamaxo - 18 353096¢)0.
X960 9wo  3M3MEo300LsmM30L  bmGMPs@orer  dsB39690ws  dowgdmwos IL-6
2.6+0.33y/dqw, IL-10 2.3+1.53p/dqw (47, 146).

D3 g996430900Ls s X9b6IOMIMmdol  daMmIsMgmdsbg dobo  gogwgbols
dqLobgd  AmbobegMmdol  (FdMdEgool,  dMDsMEIOOL)  3bMdIEMBdOL  45dMm3wgbols
dobBboom  Bz9bl  dog®  dgddboew  0dbs  3ombzsMo. FowgdMwo  3sLlwbgdols
LEOGHOLEHOZMOO 3bsEroBob Log3mdzganby 99535b> dmbobergmdols
068306HJ0Mgdmds I 3gde BozombBy. odmzombryen 0dbs 850 Malidmoab@o (ob.:
656™0).

33093530 B30l 3003H96MH0w93900:

> 90md9d0l 0bxMOI0MYOME0 MsbbIMdS 33eg35d0 IMbsfowgmdsby;

> 0b530 3 130096 17 §ersdy;

» 0b5369bdo  JOmbozmwmo,  AobGHOMobGHIBGH0bMMO  (sdLMODdE00LS o
9mb99d0lL 36MdE9G3xd0), 96 MIM0BME0 35DMEMYOOL 5O SMLYIMDY;

> 69306300 06039J300L SMLGOMDS 30DOEOLLL, QoMb MoJoBEol
603b9gd0m 56 dob 4569d9;

» 3 030056 17 §sdg sbs30L xsbdGOMgEo dmbsfiowg bs3mbEHOME™

X 3IB0LIM30U.
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330930096 20dmMo3bzoL 300G gM0wdgdo:
»  30m0gd0ol 1560 33093530 Jmbofiowgmdsby;
> 5bs30 <3 ™39y s >17 §gaby;

> J6mb0 30 053500900

UBGsGHoLEGH03MM0 565¢obo

33w930L 990093900 9399853 3md3099EgOo 3OmyMsdoom SPSS 18 (SPSS
INC., CHICAGO, IL, USA) -om. o©ygboe odbs 3mGawszogdo D 30@530b0l
3M6396GHM5305Ls s bbgoalbgs 300060396 356599BHML dm®ol, Looggdolbmzol:
IL-6, IL-10, IL6/IL10. ULsfmeromggdol Mom@gbmds, 36930mbools  g3obmgdo
39dmm3zo 0dbs LsdMswm ooy (MEAN) bsdrsm LoEoEOL BEIbIME™MEO
30Mdogds (SE), BGobod@EHmewo 35sbMs (SD), dge0sbs (MEDIAN), dsdlodmdo o
90608md0. 3565993 900LOMZ0L — 509b0dbgdM®s My G5  Bogdodbmg, 3bgwgds,
A9903560©05, OHEL, J03M30GHMDO, SEEHIMBsGOMWo 93MbsEMdOL LoFoMmgds —
3o 0gbs  LobdoMmg s  3MMEgbGwo  3sB3969dwgd0.  L3swsM o

L0O0YJOOL  F9gEIMYIOLSL 3 Lo3zergy XaMBRdo  2odmyggbgdme oym  3Mrmli39en-
ool (KRUSKAL-WALLIS)  5653505d9¢0wwo  GgbGo, bmeom 03039

100YJOOL FGEMGOOLIL MO K ABOLIMZ0L (D 30E930bol IBOEOGHO WS bMMIy)
299mggbgdme ogm 3566-mo@EHbol (MANN-WHITNEY) 5653560539360 Ggbéo.
Bm30bsgr Mo s MmMHobswmo Lo0WYgdol FgsMGOOLOIL AsTMYgbgde ogm
3060bmbol  bo-33500M53 (PEARSON CHI-SQUARE) &gbdo.  bEo@ob@oldm®oo
LsOHIMbm© domgdos p<0.05.

300b35M0l J90093900L  50HgMH0WMdomMo LBHSEOLEG030L5M30L Qodmyqbgdwyer
0gbs Microsoft Excel. 359mm3e0o ogm bodwgowm s 30m396@ o 85839698agdo,
39496000 0gm d9Lsds3oLo bOOWgdO.
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530 4. 33@33015 090093900

41.  Lobbedo D go@sd0bols 899339@mdols gsgegbs Mglido®maogoryeo
0633994309000 53500mdolL LobToMHg by
BoGoM9dMmo  33e0930L  BEOGHOLEGH03NMO  9bsEroBol  Lowwmdzgembg D
303590boll IBOEOGHO 9O 0ym 3MEOEs305d0 85303900l LJglmsb. Sbmaosios D
3035dobls s Lol dmeol  Pearson Chi-Square @GgbGolb dobgzom o6 oym
LAOGOLE03MM9 LoMfdmbm P>0.05
0530585 1.
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913065300 06339930980 5350MdOL LobdoMgbg Lobbendo D3 30¢sd0bols

Mbob go3w9bol dqlfogerol dobbom JgMbgrmen 0dbs 3 130056 15 Fersdyg sbs3ol
277 353030, 5J99b6 147 - M9gb3oMs30mwo 0bggdiogdom bdoMos dmozswy, 939,
3o9mbsd o Gododol bodbgdom, 56 965369BTo Lolberdo sdsero D g30@sdobols
95639600gcmom  ©@s 130 - 353030 3M5dBH03MNWwo©  xbIOMgmo, 565369 Bd0
M9L306MBE0Mwo 063930980l gEMgMEo  9g30BMPYdIom  ferol  gobdsgermdsdo.
Bo3MbGHMMEM XgMRBoL 35333900 53dMESGHMOME ©IHILJOIMWGdsdo FMTSGMMNZOBL
56 093696 93500 (3939 BYL30MSEOMEO 0bygJgoom. Bs3zrg3 xaRTo BsGM30L
360039608900 ogm - FIMdEYdoL  0bgmMToMHGdMwo  MsbbImds  33¢093580
9mboflorgmdsbyg,  bBdoGo  5350Mds  MHYL30MSEOMo  0bxgdzogdom  fierol
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396853cmdsdo  (xobImL  3MoGHgM0MIgdom), sbszo 3 ™30 15 (ersdwy,
39dmbsGmo  Godo@ol  bodbgdo.  FgePgmwo 30630 96EH0L X sbdGMgEMdol
9M3omgmdols s  bbgs  33wgz0olomgol  LoFodOm  0bgm®dszool  8omgds
69GHOMB39JGHOMWs© bYdMEs 5FOMEGHMO0MEO 5B BESE30MbsOMmo doMIsmMOLY
@5 d3mdgdol LTS gdOm.

I 5b53M06M03 X ando (05393900 3 130056 - 5 ffersdwyg) MMAgeEdsE dgo0bs 1
3M3mOGH0L (JoMHomso 533930 XaMi30) 46% - 99305 32 dOHMbJommodol, 18 -
Dg0m Labbodo 4Bgdol 0bgggdzool s 18 3693dmbools 99dmbggzs. 1T sbozmdcMmog
X39%300 (05383900 5-10 () - I 3003mOE0L 34% - BoGormewo ogm 16 Bgdm Lsbmbodo
3900L 0b6g39i300L, 15 dIMbJoEob s 19 3693dmbools dgdmbggas. III sbs3MmdM030
X3RO (05393900 10-15 §F) I 3m3mGEoL 20%, dgagbow odbs 9 3693dmboobl, 10
303939 3™bJoBHob s 10 Bgdm Lsbybordo aBgdol 33039 06x39d300L Fgdmbggzs.
3b30GHO0BOE00L 90b393930 I sl53MdM03 X353d0 92,9%, IT sb53MmdM03 X330
76.2%, o III 5b53mdM03 xxdo - 31.8%. Lyyew 147 Jgbfogerowo Fgdmbgzgzosb
B99m Lolimbodo aH9d0lL 0bxgdzool oym 44 99dmbggzs, dMmbJomero@ol - 32, (3539
06MH™MbJo@ol - 25 s 36938mbool - 46 99dmb3z93s (0b.: OGS 2).

0536505 2. ML30MSEMOHYEOo 06839d30gd000 FMs35009 d33d39d0l
39005b5fjogrgds sbs3ol dobgwgzom.

147 (children with recurrent respiratory infections)

M 32 (21,8%) bronchiolitis; 18 (12,2%) pneumonia; 18 (12,2%) URT infections.
M 15 (10,2%) bronchitis; 19 (12,9%) pneumonia; 16 (10,9%) URT infections.

10 (6,8%) bronchitis; 9 (6,1%) pneumonia; 10 (6,8%) URT infections.
2

pysrea: dgcoggbocros sz3¢hemaol oy
MOMamO3  doM0mOOo, 0lg LS3MBGHOME® Xm0l 853d3900L  Lolbewdo

IONX IO dmbs 25(OH)D -U 200m33w93s 00996mx3960G30bEGHwMwo dgommoom.
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LEHOGOLE0IMOO 5650 BOLIMZ0L Fglfogrrow 0dbs Lsdwmsgrm dsbgz9bqdgero (Mean),
Bodmoem  LEBIOEGHWMwo  aosbMs  (SE). Loowggdol  Fgeoscmgdolsls
LAOGOLE03MM9 LaOFIMbmo Bsomgzaws- p,0,05.

I 303m630L I sbs3mdmH03 X3Mx5do ML30MSE0Mwo 0b6339J3090000 bdoco
5350Mdom, 25(0OH)D - bsdmoem 3s63996909wds Ggo0bs 14.47+5,44 By/dew, bmerm
II 303m6HGH0L (LogmbEGHMMM) 53539 sbS3MIMOZ XxaMxdo - 35,5469/ + 8,66. II
Sb53MIMO3  XaRdo  OL30MsE0wo  0bggdsogdom - 25(OH)D - Lodwmogom
9563969090 oym 12.43 + 5,2769/0c» bmwwm b53MmbGHOME® 53539 SU53MOM03 X IR0
- 27,71+ 18,29 bp/dew. III sbs3mdMm03 xamado MgldoMsgomwo o0bxygdszogdoom -
25(OH)D - bs89senm 9583969090 ogm - 14,39 + 4,6069/3¢, Logmb@®mmem xawmaol
053039906  Lolbbdo 30 - 2831 =+ 12,596p/dcw. Qoegdmwo  dmbsizgdgdols
LEAOGOLE03MM0 3b5eoBol Logmdzgebg 25(OH)D -bolberdo 999339 mdol dbMog I
9 II 303G E0L 9096900l Logmdzge by Kruskal-Wallis 5603560099&HOmw0 G9bGol
90b930m BESGHOLEGH03IMS© Lo®IMbM 2oblib3zs39ds godmzwobs p<0.05.

0536535 3. I, IL, III - sbs3mdMo30 Xaw8gdo0.
396300l Jobgz0m - Mxo dmdo I 3m3mGmEs (GgbdoMsGmOmmeo 0bggdsogdom),

vitamin D levels in children with
recurrent respiratory infections and
healthy children

35.54 + 8.66
ng/ml

27.71+18.29 28.31+12.59
ng/ml ng/ml

B children with respiratory
infections

14.39+4.6
ng/ml

14.47 £5.44
ng/ml

12.43 +5.27

M control groups
ng/ml

Bo0bxolggmo I 3m3mMHEs (LogmbGHOmem xamx30).

Ix3080 I xo030 I xa080
Pygsrea: dgcoggbocmos s3¢hematolb oy
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Lobberdo D3 9993339md0ol  dobg300 bo3mb@GHMmmeEm xaqmzol 353339000
3b53MIM030 X3BJOOL F9IMGOOLSL odm30bs, MM Fbmerm 5 ffersdwyg sbozol
X 96O ge 853d390L 5§30 Lolberdo D3 30398060l Ls3doMOBO GOMYbMdY, MG Lbgs
Sb53MdMm03 X3Mxdo (5-15 §f), Lolberdo D3 30@sdobols 9993390 mds Jowgdmeo
3MbLYbLMLOL MObobTs, sGL335MOLO 0ym. B3z96L oge Jgbfogwroo X sbdMMgo
dnbomq00L 14% Lobberdo 25)OH(D) 3dmbes <2069/d¢ - D3 30353060l 0gx30303)0.
3393580 Rs®oreo (M9L3oM3E0wo 06939d30900m) 9439 S1S3MOMO30 XAROL
05393900l 51530M0M030 JMbs3dgO0L SLM30530s D 30398060l Mbglmsb Lolbedo
Kruskal-Wallis 565356539@Mo  GgbGol dobgz00 56 ogm  LEos@obEo3mms©
Lo®HIMbm P>0.05 (ob.: 0sg®sds 3), bomwm Bozmb@®mmerm I, II s III sbszmdMmogz0
X3IBJO0L F9M900LsL, D 30303060l mbol 85393900 sLs3mMb 3MEMgEsE0s I o
IIT 5b53MdM03 XFMNBIOL FMMOL 0gm BESGHOLEG03MMS® LoM(IMbm - (p<0.05), IT s II1
3b53MdM03 XyMRJOL dm@ol D 30393060l Mbglmsb Fgs@gdolsls Kruskal-Wallis
565356599G Mo 3HgLGHoL obg30m 56 0gm LESEHOLEH03MMs© LBo®dMbm P>0.05.

Q0536505 4.

2071

I I ]
=0 dygegy mamnn@n 2030 mamnign@n =30 Gmfds

D vit.

Pysrea: dacoggbocros s3¢heaob oy
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4.2. Lolbdo D 30353060 mbols 353egbs Lsbmysmgdsdo dgdgboero
36939mbools Lloddodgbyg 453339030

Bsdm™Iol 9hm-9hHmo JoBsbo ogm Lobmysmgdsdo dgdgboero 36930mbools
@OML d9239LFo3es 353d3900L Lolbewdo D 30@&s80bol 999(3390™ds s Lolberdo
dolo MboL 353e9gbs 36939mbools 308E0bsmgMdol Loddodgby. 3693mbools bLoddodols
39935L900Lm30L  bbgoslbgs 3w0b03ME FoM396M9db ghmo Tgufagaroe 0dbs
30A™306m60 3OmR0wo - IL 6, IL 10 05 85000 05bsg3ommds - IL6/IL10.

59 30Bbom BoBHsMS 3MML3gdEH o dodmbowgomo 33eg3s. 9By 0dbs
17 §a0s8g sbs30L 97 35309630, MMAWgdoE 9309MbseMdEBI6 PLLYY g. 35605l
Lobgamdol 39005G®0E 535009306 3arobogzsdo (48 353096¢)0) s J. OMLmszdo
d3L 3erobogzs “OMLbmog0” (49 353096(¢)0) LoBMYsEMYdsdo Tgdgboro 3693dmbools
©053bmboo  2019-2021  fergddo  33¢0935d0  BsGm3zoL  3MoBHgMHodgdo -
53LGHMMOME0 BLEBMYSMYd5do F9dgboeo 36939Mmbos (xsbdmb 3esbogozsgools
dobggom), mobymxzomo  d)3zso39 SARS-2-COV - obggdzos,  d0mdergdols
0653m®I0Mgdo Msbbdmds 33eg35d0 B30l Jgliobgd. 0bxzm™MToE0s ©I9350YdOL
5658bgBoL,  353096GHOL  300603MM0  BEGHIGHLOL,  WIdBMOSGHMOMWO @
0bLEGHMMIIBGHMo  33¢g3900L F9gag00L Jglobgd dm3m3z9d 0dbs 353096E0L
UAHOE0MbIOIMEo  B53g0E0bMm 3565006 83M@Mbsew  9Jodmb  Fgmsbbdgdoo.
99535890 0gm 353096(3gd0L Aobs, Loga®dyg, 30@swmEmo dsB39690gdo, Fobydsom
BoG5300L 3039630, BOBOI>W MO goliobx 30l dmbsigdgdo.

353096900l @bILOIMYdS 3006030 356539 EGO0L  dobgzom - 97
353096306 36-U (37,1%) 3dmbs D3 30&93060l bm&ds@owwo dsh39b9dgero >75
63men/0->3069/dcn (bL53MbEGHOME™ XyMR30), 43 3530906FL (44.3.%) — 566b53d56M0LO -
50-70 6dmeo/c0 - 20-3069/3¢w, bemeom 18 353096¢)L (18,6%), 90960869dms D3
305d0bols ©gx8030G0 - <50 6dme/ - <2062/dcr. o0gdIro 899900l Jobgz0m,
353096@90L ImEmol D3 3035d0bols beaMds@omwo 35839698900 ogm Lodmserme 34.7
+ 16.469/dew, D3 30353060L ¢3856:0Lmd0L @OML bydrsEm 358396909 ds Tgoy0bs
28.09+ 4,2 63/, IBOEOGHOL OML Lydmsm dsh3969d9w0 oym — 14.4+ 8.1 By/den.
D 30353060l LEos@GMLLs o 353096(3)gd0L  sbsgls s Lggbl dmeol  Loefdxmbm
3MO9E5300 96 2odmzmobs  (p>0.05), ®MBEs  SbO3OL  FoBHJOLML  ghms©
3900Rbgms Lolberdo D 30@s80bol 3mbi39b@MmoEool d9dgocmgds. Lolberdo D3 —
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30353060l 3mb3g6GH®oE0sLy s 93500900l 3¢00b03MH  36509E OB
wOHM0JOHMI300M0 IM3gdmwos gbGowdo 1. D 303sd0bol ©ggzogo@ol ddmbg
353096@900L  67%-L (12 353096¢)0) 3w0bozsdo Fgdmbgerobsl  s©0gbodbgdmom
&974o3bmg, ML s 300390 OYJOOL  2ob3s3WMdIT0  ILFOMI I E™bols
06@9bLom®o IgmM350YyMOHIMDS, M3 BEIGOLEH0IMMOI® LO®fIMbME Fowsgro ogm (p <
0.05)  LS3MBGHOME™  XAMRMID  TgoMgdom.  TgLodsTOLOI, 9935 JIOL
bobaMdewogmds dg@o 0ym Lo3MbGHMMEM® X306 J9s6M9d00 s BoFoMm Aobs
3 GgMbsGHomwo 839Obsewmds (p<0.001). 58 xamxol 2 353096@L, GMIwgdos
939960b650Mmdb9b MLl g. 535605l Lobgumdols 3600603580, 3JMmboo MsbsGmEo
3w936003)0. Fomysob goomo 3530960 LogFzm  GHYIMINMDMO  0bxgd305bY,
39oYy3560e  0odbs  L3gEosoBoMYdME  3wobozsdo,  Loog  dm30569000m
LGOS B0WE30L H¥d9M3wmbDo. D 303980608 gnog0G0m d0dobstg
3693dmbool  990mbgz9390do 3530963 900L  90%-U  839OBswMmdOL  9R9JBHIOMDS
25993060 48 L-000 33096 LEIMBEHOMEOM ¥ AMRMID F9IMIIOM (RoaMdJS
3b9g0ds, 3300930 39MH0BIM0Eo Lolbol dbMog). D 30@¢s8obol gzoEo@ol
9900b39390d0 MBGM bsbY®AWwo30 ogm 3Hgd3gcmoG O mwo M9god30s3, 0Md3s D
3035d0bols  LAHOGHMLMD  3bgargdol  0bFgblogmdol  dbMog  (>38  aMoMLBY)
LEHOGHOLEH0ZMM® LOOFIMDM 3MMGEs30s 56O OIEILEHWOES (p > 0.05). sbongdomo
356 3960900L IbMOZ — FoPI0 WJ03MEOGMBO bJoEHOMBOWMDBom LEOEOLE0Z MM
Lo®HIMbm© GO bdoMo ogm D 30398060l ©gxn030GEH0L d90mbggzgddo (p<0.05),
9op58  CRP-ol  Qowogro  9sB39690cmol  dbMog  LAHsGOLE03MMs©  Lo®fombm
3MOHJ5305 96 OGO (p>0.05). L3MBEHOMEM X yMBMD TgsMgdge 0dbs D
3035d0bols »3d56MH0bMmdom d0dEobotg 3693dmbools 99dmbgg3gdo. 8 F9dmbgn3zgddo
UAOGHOLEG03MMO© LoMfINbm 256Lb3s398900 3693dmbools F0dE0bstrgmdols Loddodols
dbem0g 56 459Mm3w0bs.

3b®0wo N1 5639690L 259M 330900 3530963930l LogHDM M5MOYbMOL — 97,
5d90096 Lo3mMbGH®Mm™ xamao - 36 353096@0, D 30353060l M305m0lMds — 43

353096@0 s IROE0GEO — 18 353096¢3)0.
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3b®ogo N1. 3530963900l bslosmgds Lolbedo D3 g3o@sdobols

3M6396@®o300L dobgzom

# 3565993900 ©IBOGEOGO 653090 Mds Bea®3o bogow
<30 30-50 >50
63/ 63mew/q B3ce/qo

1. | sbsgo: <5 fgaro 2.8% 20.1% 22.5% 45.4%
>5 oo 16.2% 24.4% 14.0% 54.6%

2. | bdgbo: sFOMBdOMO 17.1% 17.1% 6.8% 61%
3Q9OOMIOM 9.8% 12.2% 17% 39%

3. | 36939mbools  gs639mE9gdol 22% 12.2% 4.9% 40%
930bBmEo

4. | gbgagds >38C 17% 19.5% 41.5%

5. | &ogdosbmy 24.4% 14.6% 19.5%

6. | &5J035M©0 24.4% 12.2% 17.1%

7. | gow®30l Juemgzowols
30bLbMEooE0s 6.4% 37% 37.1% byeo:
3960mgzs60 4.9% 7.3% - 100%
3eolgdgbGmMo 7.3% - -

8. | 3w936mHm3b930mbos 9.8% 2.4% -
ML, 0639bLowGmo Imgws

9. | bafime/®ggdo <5 0% 14.6% 31.7%
>7 90% 9.8% 12.2%

10. | 5 GH9cbs@owmeo 14.6% - -
93996MbsMds

11. | 85050 g03mEoGHMbo 19.5% 7.3% 9.8%

12. | 350sw0 363 Lolberdo 9.8% 2.4% 12.2%
>120

pgs®e: dgcoggbocros s3¢hmcol doge
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bmE305305 D 3039306 o 3ododbmgls dmMol 3ombmbols Chi-Square GglGol
dobg30m  50dMBBS BEIGHOLEH03MM® Bs®(HIMbm P>0.05. sbmEos30s D 30E30bLy
@5 (3bgargdsl dmeol, Chi-Square @glEol dobgz0m, 6O 0ym LEHIGOLE03 MO
Lo®HImbm P<0.05. sbmEosgos D 303530bbs o GL-U dm®ol, Chi-Square @gliol

d0bg30m, 04m LEAHSGOLE03MS© LoOFdmbe P>0.05.
056585 5.

1 Ldn @ raFrnom
mn gl Lol ododn
[y
[—

B80.0%%—

G0.0%%—

Percent

40.026—]

20.02—

=30 Grmeada

MO-E0 pogegn a0 En
D wit.

=30 d¥gega meamnaniBn

pysrea: dgcoggbocros sz3¢hemaolb oy

Bggbo  DsLoerol  dobgzom, sbmEoszos D 30@sdoblby s 36930mbools
930DMmEad0L  ©oMmYbmdsL dmGol  Kruskal-Wallis  5605356539@6Omwo  @gb@ob

9d0b930m 5MH0L LGSEGOLE03IMS© dwoge LoMfdmbm P<0.05
0536505 6.

2.5

36539mEonb gd0'berpo

.

T T
=30 d¥gega =amoan®e 20-30 mamngn B
D vit.

pys&rea: dgcoggbocros sz3cherob doge
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0536505 7.

100 0%— O wit.

Wl <20 d¥gsgn mawmnGnBo
B 2030 magnni@En
[C1>30 Bmeds

S50.0%—

G0 0%

Percent

40.0%—

20.0%—

0.0%—

2

36gg39mGool g3obmmo

pysea: dgcoggbocros s3cherob doge

bmE05305 D 303930bLs s Lofitmemqgdoll Gomgbmdsl dmGol Kruskal-

Wallis 505350599360 Gab@olb  dobgoz00  sMob  LBEGIGHOLEG0IMMS©
95Jb0doE Mo LyMHdMbem P<0.001.

0536505 8.

2.5

2 *

bafompmy

1.5

1= L

T T I
<0 dFgega eamn o En 2030 oggmnn@n =30 Brends

D wit.

pysea: dgcoggbocros s3cheabob doge
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bmE05305 D 303580b6Ls @5 BogolzoMmosls dmeol, Chi-Square @GgbGol
dobgzom, 0gm  LAHIGOLEOIMNMS  Lo®HIMbm  P>0.05.  sen@gdbs@owmwo
93990bsmdol 990mnbgzq3900 9393060900 ogm dbmwmo D 30@sdobol ddodg
©9IBOGOGH™MD. sbmEoszos D 303930bLs s Fowoer gozmEo@™mdBL  dmMob, Chi-
Square @&9L@ob dobgz0m, 0gm LEsEHOLEH03Ms© LBo®dMbm P<0.05.

0530585 9.

E0.0%%—

40.0%%—

Percent

20 0%

22 2

<20 dygega seamoun e O30 cogegn G n@n =30 Brartda

D wit.

Pyster: docoggbocros sza¢heamols Joges

©YO00 3006095305 D 303930bLs s CRP-U boogl dmMols, Chi-Square
AIbEOL  Fobgzom, o6 9sdmgwwobs P>0.05. sbmEosgos D 30@sdobls o
3MbLmosgool  bsdolbl  dméolb, Chi-Square Gob@olb  dobgzom, oym
LEAHOGOLE03MM9© doge LoGfdmbm P<0.01.

0536595 10.

100.0%—

um Bk am e

S0.0%—

50.0%%—

Percent

40 09—

4.5

20 09—

I SwreT-rall P.|
<20 d¥gega coamo oo O30 pogsmn o Sn =30 Brrhda

D wit.

Pysrea: docog gbocmos sz¢herob doge
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43. ULobbgwdo D 30@s3060l ombol g93¢9bs go@™m30bme 3Gmzomby
36939mbools ®mmls

OmamO3  36mdowos,  Lbgsolbgs 33939080  36930mbools  Loddodols
360OMbmBMe o6 39Mmo  LBbgoolbgs  30GH™m3obo  gsbobowrgds.  obobo, 1939,
Do60mo9696 oM MEgdmo  36930mbool  @OML  sMgmEo  1o33EOWOl
36900gdBHMM9dL.  30GH™30bmEmo  3OHmzowo  Jglfsgwrow odbs »bLYy g. 35600l
LobgerMdoL 3905GHMO0L 535009306 300603580 3693Mmboom 3ML30ESW0BYdIME
41 353096¢0L Lobbendo. 3er0bo3zsdo 3m3oEswobBsEooLIL 3530963 gd0l Lolberdo D
3035d0bols 9O XJMOO©  FoBLEBOZMLMID  ghmo  bgdmes IL-6 s IL-10
39bLOBE3M 2-x9MH - Jgdmbigerol 30M39w 24 Lm-do s 3mb3oEswobsgool 3g-5
OB,  d99mbycmo  353096¢gd0  Lobberdo D 303sdobol  mbols dobgzom
3900565f0ows 3 xama3s: I x3mx0 - 11 d90mbggzs D 30@930bol  gzogodHom, 11
X3RB0 - 12 §900mb3935 - D 30@980bol  m305m0Lmdom @ III xawmao - 18 99dmbggzs
Lobbenrdo D 30od0bols by3dsmolo 899339mdom. (390093900 ob.: 3bGowdo N2)

gbMowo N2. 3693860000 3ml30EsoBgdme 353096Ems Lolbedo 30GH™m30bm®o
36mxzoeo D3 3o@sd0bols 350339¢mdols Jobgogom

3o®™3069%0
<206g/d¢» 20-30 bgy/dem >306g/d¢»
G
IL6
1.
24 bo» 36.45+9,935 12.02+10,9 12.95+6,087
99-5-7/b5fmen/mg 18.9+4,090 5.145,26 5.06+1,55
IL 10
2. | 24bo 5.6+2,217 2.78+1,55 7.93+5,98
09-5-7/bsfmer/My 6.3+1,438 4.03+ 1,40 7.145,19
L6/IL10 — obgogduo
7.5+3,893 5.0+3,78 2.65+1,84
3. | 24 o
3.17+1,014 1.48+1,29 1.07+0.69
09-5-7/bsfmen/mg

pys&rea: dgcoggbocros sz3cherob doge
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3030@ o030l 30039 ML, MMAMOE 3OO0 BB, IL-6 s IL-10
30639635305 Lolbol  3wsBdsdo  LEHosgoMmbsdo  BMmmazLgdolsl  Lo®dmbmo
95050 0Y™M Y439es X3IBJd0 x96IOmgo ben®dol dsb39690egdmsb gscmgdom (ob.:
gbOoo #2.). 51939, LEOFINbM© Foswro ogm IL-6 mby D 3o@sdobol gzoEoGOL
9Jmbg 353096390do Kruskal-Wallis 56535659930 @gl@ob dobggom (osq@oeds
1; p<0.001). 0bGgHgozob-10 3o Fgdmbgeolsl LoeHdmbme dswowo oygm
35309639080, O®MIgEmsz 96 509603b9dm©sm D 30@5d0bol ogzoisodo (p <0.05).

B39b sbg3g d930LFozergm 30EH™306980L MoMmYbMds 3mL30ESE0BI3006
99-5-7 ©©gbg. y39ws L33z x3MRdo 9909Rbgmes IL-6 993060930l s Momgdols
B®H3ocoBgdol  GH9bgbzos, ®mmdEs 3039906 D ©gxno3o@ol  d9dmbzgzqddo
063 9M90306-6 MRJdMOS BEBHIGHOLEH03MM® LoMHIMbMmE oo bb3s XARgOMb
390560930m. (0b.: 0syMsds 10-11)

©053M505 10. 3mb30@seobozool 30637 ®aL IL-6-0b dshg96908egdol (Lsdmsgrm)

330gds 3039306 D-0b bBo@ Lol dobgogom (1 - IBoEoEMGO - <2063/dem; 2- 3odsdobo
D-U m30560Lmds 20-3069/d¢0; 3 - 155305G0L0 Hom©gbmdols >=306¢/d¢»)

60

50

40

IL6

! N
2 1

[m]

L

1 2 3

10

HH

vitamin D

Pystrer: dgoggbocros s3¢heatol 8o
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0536535 11. 3mb3o@owobsEool Igbmmg gl IL-6-0b 8583969degdol (Lsdwgsenm)

330wgds 3039306 D-0b bBo@ Lol dobgogom (1 - IBoEoEMGO - <2063/dem; 2- 3odsdobo
D-Us ¢308500Lmds - 20-3069/3¢; 3 - b539560L0 M3mEIbmds >=3069/0em)

24

22

20

18

16

14

12

IL6

10

| E

1 2 3

vitam in D

Pyster: dacoggbocros sza¢heatols Joges
IL-10 5m@gbmdol ds@gdol 3H9bgbgos 299m3wobos 3mbdodswobsizool

995 ©@oal 35309639030 D 303sdobol  ©9BoEOGH0m s m3d5MOlMmdOm,
39bLO3MPMGd0m,  OMIGEMS3  90960dbgdMPIm  MYLI30MSBHMOMO  OLEHMYL
Lob®™Io s ILFOMsm I MbOL 0bEIBLOMEMO Fgmzswymdgmds (p=0.02). IL-10
om0 MRy 3530969030 D 30@s30bol  bm&Bs@ommwo  3sB39b90wom.
3b30EO0Bs300L 30639 el IL6/IL10 ratio - Ls@fdmbmo dsmoero ogm D
30®%30bol gn030GOL dJmby 35309639030 bmGmBsEHomwo 8sB3969dgdol ddmby
3530969056 8gstmgdom (p<0.001). 3mbdo@swobsgool d9-5 gl IL6/IL10 ratio
95050 MRS dbMmEm© D 30353060l ©gxo3o@ol d90mbgg39ddo. godmzgegboen
0965 536M9m39 do0sb Foo0 @S A0gHO M3Y3OHM3MO(30wo 3530060 IL-6-U o
305906 D-U 306396530901 dméol (-0,643, p=0,001).

Bgobo  BoLoerol  dobgzom,  gOHMbgML  Fg390Mgm  0d 15333990l
3oA™306mM0  3OHMmxzowo, OMIgwmsg Lobbedo s09bodbgdm@sm D 30@sdobols
»30560H0bmds  (25(OH)D-b  3mb3gb@®ogos  20-30 6a/0¢w) @o  bm®Is@EHowmwo
956396009cmo  (25(OH)D-U  3mb396¢®s3os  >30  bp/dew).  Lolbbewdo IL  10-ol
3M6396GHMs30s LsOfIMbm@ omsero oym, MOHmameE 30039, oly d9-5 gl 0d
353096%9080, GMIgms3 D 30353060l Ls3dsm0obo Momgbmds 3Jmbosom (p<0.05).
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SbMEosEos 306039 gl IL 6 ©s D 303306l dmGol  Kruskal-Wallis
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44. 9dmbsbangmdol 36mdsEmdol bsGolbo D 3o@sdobols @gnogo@ol
3603369 @dols glisbgd

dmbobgmdsdo D 303s30bolb  ©gno3oGol 3603369 mdol  dqLobgd
0653m®30M9dmdol glfogerols dobbom godmzombme 0dbs 850 Mgldmab@o
33193590 Bs®M¥0 B53d30L ddMdG M Bsm3e0m. 1393050 56539E /30003560
090905390 065 B39bL  Foge  (3JombzsMo  dm3gdos  IBIMmOL  Lsbom).
900900 99099008 Jobg30m 45dM30Mbwms 88,3% 50bodbsgl, HmAd ogol, D
3035dobo 3609369 mz5605  B53d30L5M30L @S MObobBss  OsE306mMUs
3OMB0E5d3H03MM0 MDY, MMI3s 9O 03ol Mo 493egbs og3l X sbAGMMYEMdOL
9 MBoMm9Md5BY s M5 3600369 mds 593 D 3035d0bols gx030E0L 369396(305.
09300b35%9, ®MmIgero 15339005 G9MJd0 IE0MO D 30E5d0bom, 74% w35Lvbs -
93%0 5 33963bo, 46% 50bodbs HJoL 3OHMmMIBHJd0, 21,6% 3sLbo o6 5J3U.
399m30mbmms 59% 5deg3s d30eb D 30358060l 3GMmz0owsd@036 @mbBsL 1
Parsdg, 40% 8oLy FbmwmE 1-2 39, 306506 90 3Jmbs 0bxzmMTszos Mo
bobaMdewogmdom oym LsFodm D 30@3s30bol  doigds. 8930mbgotg, ImBsG©
3Mmambgddo  (Omyme3  9mdsgzoww ©)Egddo)  Msdgbs  360d3bgermgsbos D
303303580b6mbol 309396300, godmzombremms 85,3% 9bsabos, MM 56 Sd3m
063m®3o305.  3oMbzsMT0  sOLYOVIE T930mb35DY, MYsbol 9Jodgdol 56 Bmyso
3900053900l dogH 5z 0¥ 96> F00gdEo  0bxgm®Bs30s,  Md9bo©
9600369035605 D 30353060l 5009335¢ M0 ©@mbg 053830l bmGdscrmHo BMHs-
396300560 9d0Lsm30L, FbmwmE 9% M3sLby OIOI0MO. MJL3MI6EJOOL 89%
03wol, Mmd LFoOEIdsm FgBHo 0bxMmOIs305 D 30393060l ©9BOEOEHOL Bs3b69
3930960L Fgbobgd d53830L X 96M0gMBdOL IEYMTMYMOSDY.
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0530 5. 330930l 890093900 5b5¢r0Bo

33¢930L 89©030d0l 3sbbocgs
dmm fergdol 319903530930L Jodmboergqdoll ™Msbsbds, D 30@&s30bol

©IBROEOA0 bMEOMEI0s MHgL30MS30Io  06539J309d0L F0dsMm  F0IVYIMIOL
39BOEILMB. MHL30MSE0Mwo 06939309000 5350Md0L Lobdomgbg Lolberdo D3
30358060l oMbob 93960l dgbfogerol doBbom sdm33egme 0dbs 3 3006 15
Dersdgog sbo3zol 277 353830, 5J9sb 147 - bdocmo Hgbdo®ms30wo 065393099000 ©
Mododol 6odbgdom s 130 - 353930 3M0dBH03Mws© XbIGMgwo, 56596930
6913065300 06039430900l 9O G30DMEIOOm. LBOAHMBIOM, 56O SMLYIMBL
090006b3gd o ©93m39bsgos Mgl3oMsEoIcro 0633930900l  M93mEM9bEHMdOL
3963oMGHd0L  Tglobgd.  x9BIML  M93mTgbozoom, 8539308 5 ol  sls3zsdY
Deron®o 4-8 930bm©sdg Bgdm Lsbmbmdo aBgdol  0bxgd30s oMM gdOol
390989, 96 0m3gds bJo® 5350Mds©. ©9379096G M 36930mbos  FMOsBEOYdS
Dgrofodo 36930mbools >2 930BMmoO, 6 3 s FgBo 930BMO 565369DT0, HMmEILLE
930DMEgdL IMEOHOL MHHOOMEMYOMEMS© bYds 30BLME0EOEO0L serogqds. Schaad UB.
5 065533HMEMd0L  dobgzom (BM] 2017), 693m6M9bGHveo  MH9L3oMs30mwo
069399309 890dgds 3m0sBOIOMOIL, 099 ferol 256d53c0MdIT0 OFbMBEGH0M©YOS >
6 ©®9L30M>30wo 068399309, = 1 Bgdm Lsbiybomdo aHgdol MgLdoMszowmwo 0bggdsos
3990 19dGH98dM06 s3M0owol Bsmgmom, =3 GL30MsEoMwo 0bggdisos Jagdm
Lolbodo aBgdol Bomgeom fierols 4o63sg3wmdsdo. Bzgbo dsboems 9By 0dbs
50b0dbmo 300@EgMH0w9d900L Jobg30m.

33193530 BsGINeo oym 3530963 900: 565869Bdo {joerofodo 6-8 g3obmo
B99m Lsbbodo bgdol 0bxggjzoom, 36930mbools 2-3 930Bmo, dmbjomeo@o =3

930bmo eron®s, (3539 dOmbJoEol =3 g3obmo HeromMo. 33wg3sdo sbg3g

399356000 0943696 B5303900 250MbsEHME0 Modo@ol Bodbgdoom 6 339 IEYgbowo D
303m30¢5806mBom, HMIgEmsg sbg3g 96s369BTo 50960db75dMm©sm HgL3oMsE0IEo

069399309000 bdo®o 5350Mds.
doon Lolbardo gOHMX IO A5dMm3zergme 0dbs 25(OH)D 3mbggb@®maios.

B30bL dog® TJoEgdmeo Fg9agdol LEHOIGOLEHOIMMO 3dsz9d0lL  Lsxdz9w By
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2593065 LEHIEOLE0ZMNMS© LoMIMbm EosIdoMO JMMgEs30s D 30Esdobols
505 MbaLs s MBI 068393090000 BTG 535MdL FmMoL bsdogzg
Sb53M3M03 X aRT0. 50b0IbM Bo3oMbBY WO EIOIGHMOOL dMbo3999d0 MOMOIM
Lofiobssmdgams. oo dmdgdols dobggom (107,116,133), Lolberdo D3 30@sd0bols
©MbY 293wgbsl 96 sbgbl 0bBgjzoMGO 3MMEglol d0dEObsMYMdsLS s Loddody by
Q5 93GHMOMS SHO0m, BIEBHIMJOMEO 33093900l MoMm©IbMds s BEIGHOLEH03MOO
09092900 505LsOIMBMS, dgmegl FbM0gz, Lobberdo D3 30393060l dswo MbY
139300600905 oo 535Q0MBL S JGUodsAoLSE, 53 30BHSF0BOL by3d5MOLO Mbom
99656086905 bgals MHymdL 30600 s 39gd@gM0Mwo 3969%ol 0bggdisogdom
5350Mdol 9830690l (76,100,192,200,210). Kearns MD et al. (2015), Jat KR. (2017),
Martineu et al (128,129,130), o Ubgs. 8096 Bsomgdmo sbmdobomgdmewo
3w0b0o3meo 330093990l dg@osbscrobols dobgzom, D 303sd0bol  ©gnoi30EH0L
(<306p/0c0) @@OML  LAHIGOLEH0ZMNMO©E  Lodfdbmo wWRM™  dspswo ogm  Bgdm
Lobmbongo 4Bgdol s Jggdm Lolimbordo gHgdol 0bggdEogdom s35Mds, 300Gy D3
30353060l Bo3dsMobo MHsMm©gbmdol d90mbgg3gddo. sbgmogg Imbsgdgdo J39ybgds
Ubgoolbgs 939969030  Bododgdmo  3erobolzmMo  33¢093900L  5bsEroBols
boggmdzgandg (30,131, 153, 206,210). Bggbo mbsi3gdgdol  dobgwgzomss, D
30330¢3580b6mbBo ghm-90mo MoL3 BoJGMM0s HL30MSE0Mwo 0bxgdzogdom bdocmo
5350030l d90mbgz939d3d0.

BoBo®gdmmo  33¢0930L  BEOGHOLEGH03MNMO0  9bs5EroBol  Logwmdzgebg D
3053060l 9BOEGOGHO 56 0gm 30O 530500 85303900L bglbosb.

51939, B3gbL Boge FgsMmgdm odbs xMBgdo  d353d3900L LoLbewdo D
3035dobols  899339emdoll  dobgzom  SLo3mdMmO3  sb3gdBdo. Bz9bL 3393580
B ME0 05303900L 5b53MIM030 XAMBJOIOL FJGMOOLLL godmgeobs, Gmd 2011
Parol  LogOHPITMOOLM  450Es0bol  dobgzom,  MHMIgEroE  MIbsdgEM™3Y
3060Hmd9gddog dmddgos dMogser Jgqyebsdo (17,23,24,69,118, 156,172), dbmermo 5
Parsdg sbs3oL x9BIMMge B539390L 3Jmbsoc Lolberdo D3 303)sd0bols by3zdsmolo
50 abMds, MM Ubgs sbs3MdM03 xamndo (5-15 ), Lolbwdo D3 30&sdobols
3993390 mds J00gdEo 3mbLgbLLoL Msbsbds, sGMLs3dsM0Olbo ogm. B3z9bL doge
d9LHogwowo xs6IOMYo JMBsMgdol 14% Lolberdo 25(OH)D 3Jmbs <2069/d¢» -

D3 303590b60b ©9803030. 33693530 Bs®Eo (M9gL30Ms30vwo 0bggd309000m)
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Jat%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=27178217

g39es  sb3MIMO30 XAMBOL 353d3900L  SLS3MOMO30 IMbs(39d900L  SbmEos3os D
3035d0boll  @Mbglbosb  Lolberdo  Kruskal-Wallis  565356539&HMo  Gqb@obl
9d0bg30m 56 0ym BESGHOLEGH03MMs© LoMHdMbem P>0.05, boem Lszmb@Mmem I, IT s
IIT 5b53MdM030 X3MBIOOL F9MYdoLLL, D 30@930bol @MbBOL 353d3900L SBo3M6
3MM9g5300 T o III sb53MmdM03 ¥ 2BgdL TmMoL 0gm bEsEGHoLEH03MMs© Bo®dmbm -
(p<0.05), II o III 5b53MdM03 X3MBIOL dmGol D 30EHsd0bols mbols slis3msb
3MOI5300 9O 0gm  BEASGHOLGHOIMM®E  LoM)HdMbem  P>0.05. 3609369 m3z5605
500603bml, Gmd Bzgbo dmbs3gdgdom, godm3zwrgmo dmbsmgdol 14% 3Jmbos D
3033035806mB0o, M3 9MMO@adsl BoFoMmmadlL. sbgmogzg dmbs3gdgdo J3g9ybogds
bbgs 43946900L - 0G0, 3mEWMmbgmo, 9330339, MMLIMNO, SMDMS J59MH069dEo
90065& 900l s Bbgs. 93319350900l doge (Vierucci F, et al,, 2014; Aglipay M. Et al,,
2017; Saggese G. Et al. 2015; Sacheck JM, et al. 2017; Soliman AT, 2014; Chlebna-Sokét D.,
et al., 2019; Kondratyeva E.I, 2020, o Ubgs.). 8mbBo®@ms xsbIOmMGemdols o
99003060l Lobmsmgdol Joge  58mdz9ybgdmwo  sbyo®odol dobgwgom, (A
Position Statement of the Society for Adolescent Health and Medicine. Journal of
Adolescent Health 52. 2013), 9m%s6m@gdl dmGol D 303m30@&s30bmbo ;g
AbmREomdo 9GO OHO 3OMIgdss. Cashman KD, et al, (2016) 8mbsiz9dgdols
dobgzom, D 303m30&5306mBoL 4930399053 93MM3ME  3M3MEs305d0  Sbo30L
dobgogom: 1-6 §), 7-14 §F, 15-18( 995003065 Fqlsdsdobo - 4-7%, 1-8% o 12-40%,
6oL BoywdzguHyE 900b0dbs, MMI gMMe®Ids D 303m303980bmbol 369396305Ls
5 93160b5¢omdsl /by dogdagl 9o Fbmwm B30¢MdOL, 96999 IMDBsMIEOMIOL
3b53d0. dL530L dobgzom Bz9bo T9gagd0 gmobbdgds 93GHMOm™MS X ABgdol doge
bbgoalbgs Hargddo 999md399690me dmbo39390L 930™30L, 59M030Ls s MHLgMOL
335309030  303Mm3035d0bmBoL 493039t gdol FgsMgdom Jorswro LobdoMol
dgbobgd MBI  3M3Mo30sdo  Lbbgs  slo3mdMmO3  X3MBJOID  FgsMgdom.
9m3999wo 99092900  LO35MOMNOMEO  39B30MHMOGOIMW0s  ©930Tgb0MYdMEO
36MOMB0E5d3H03Mo 931Mbsermdom 2 fesdg sBs3ol 853839030, Mog LodhMbsOMm©
56 3M39gds  d90amdo  SBO3MOMOZ30 X AMBJIOLIMZOL.  9dy35Mo©,  Bggbo
9mbo3gdgdol  dobgzomsz, D 303m3030d0bmbBo  sJ@emHo  3OHMdEYTss
InBoOEM™IOL  dBs3do  JoOmME  3M3MEs305do @O LoFoMmMgdl  Jgladsdols
4996500905L X 9bs330L Igbggmgdol AbGMOg.
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053039090 D 30353060l 306396300l s 36939mbool Loddodgls dmEol
3MO95300L  ©oJbol Jobbom, 2 Jwobozsdo Yg@Bgme odbs 3530963900
LOBMYSEOMGdsdo  Fgdgboero  36930mbool  OsABMbom, OMIgwms  FIMdWYdO
om5bbIbgb 33093590 FMbBsFoEgMdSL. Fom GOHPX IO RGO Lolbedo
3035d0bo D3 2obLsBe3z®s s  3oBHsdobo  D-b 9993339 mdol  dobgzom
©XBION 0696 3 X3IB. 33€930L FgEIYIE B33M30bEs, G D - (25(OH)D
30®%30bols 8dodg gno3od0 < 1268meo/e Bggbl Bsbogrsdo o6  2s9m3wobos.
dgLsdems gl 29630MMdGdME0  0gm  FgMmzgdmeo  dsboeol  Lodgo®om. D3
305d0bols Lodmsem 35839698935 Bm®Aols 99dmbggzsdo 950065 Lodswm 34.7
++10.860m/¢», D3 3053060L «385600Lmdol MMl - 28.09+ 7,2 6dme/, bmem D3
30353060l ©9B030EOL OML LyFswm F5B3969d9wwo oym — 14.4+ ++ 4.1 BAME/.
B39bo dsLogrol dobgzom, Lol o sbszol dbMog (5-17 §f) Lobbewdo D3 —
30353060 bEo@mb Bo®IMbm 3MEMGEsE0S 56 250M3w0bs.

B39bo 33930l 99900l dobgwgom, D 30353060l ©gR0E0GH0 3o3wgbsl
5bgbl 053939030 36938Mmbools 0dobstgmdol Loddod)by. dogdmwo Fgwgagdo
9056bdg0s 00 93EMMJOOL o9 BodsMgdmeo 33crg30L d99a9dL - (82,84,100,158),
Lo LAOGOLEG03MOO© LGHMOIOME0S D 303M30&5d0bmbols
3060©53003MmM9WH30MM0  ©dM30090MEgds  3693dmbool  LobdoMgls o
9090bsMgMmdol Loddodgbg. gl B39l 33¢935803 LEHOIGOLEHOI MO WOIILEHYIMS
36930mbool  808obsgmdol  Loddodol  Fgbegsligdgwo  3MOGHIMHOMBGOOL
9669 msb  Fgomgdom 13393 XJMIRBIOL  FmMoL. gl 3O0EHIOH0YIgd0
3obLOBOZOIMEos  XIBIML  ©9309b300m s BMmoEsgL  dLO3L,  Lybordzols
m30560bMmool  6odbgdl,  sbmgdomo  Fo639Mgdol oo  FsB39690gdL,
3 3H9MbsEH0M0o 33MMbIMIOL bdFOMHMGISL, 3MIMMHIOPYI 59350 JdJOL (Arbo A.
et al., 2019; Dean Pr., et al.,2018; Revised WHO classification and treatment of childhood
pneumonia at health facilities. Evidence summaries. World Health Organization. Geneva.
2014).

Bggbo  dmbs399900L  dobgwgom, D3 303s30bol  ©gnoEoGHoL  ddmbg
3530963900l 67%-  509b0odbgdMm©s  BHododbmg, ML s 30603900  E®YJOOL
3963530 m™ds5d0  slFoOom I mbol  0bFHgblom®o  Fgm3oegmEgmds, M3

LEHOGHOLEH0ZMM© LsMFINbmE Jowswo oym (p < 0.05) Ls3MBBHOMEW™ X yMRMNH
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39056M9d0m. dqLsd5TOLO, 935JOOL bIbAMIO3gMds TgBHo 0gm Lo3MBEHMMEM
X3NB6 F90oMg00m s LoFoMM gobs e MbsEH0Mwo 839Obsemds (p<0.001).
353096@900L  90%-b, D 30&30bolb  ©9BOEOGH0m  B0dobstg  36930mbools
090mbgz9390d0  939MbBsMmdoL 939G MOMds  Q9dMm3wobsm 48 Lm-om 93056
L53MBGHOMEM  ¥AMRMID  FJIMJIO®  (2oaMdJS 3B gds, (33O GOGOO
39600x9009wo bolberol dbMogz). D 303590bol gxz0E0EOL d90mbggz9ddo Ma3d™m
bobaMdewogo ogm  3H9a39Mo@GOH o M95J30s3. B3gbo  8mbsizgdgdo  AbgogLos
Bo@Go6900 600 3wobogmeo 3393900l 9mbs(39093056, Lo
OGO Mos D 303900608  ©980o3goGHOL  393wgbs  36930mbools
30babga 30390 3030bsMgMdILMb s sE@BHYMbsGomwo  33mMbscrmdols
Bornz0L LoFoMmgdsbomsb (Haugen J. Et al., 2017). sbogdomo 956396900l dbGog —
35050 903m30¢HMDO  LEIGHOLEH03MNOs© LsOfidmbm Mxa®dm bdoGo ogm D
30353060l ©gn0E0GHOL d90mbggzqddo (p<0.05). gsblbgoggdmwos Lbgs s3EGHMM™MS
9mbs399900, LysE D 3039d0boll IROEOGO ©H353306M9dIE0s BgoBMmM39bosls
@0dxm3o@MBmsb (Haugen J. et al., Pediatr Res. 2017). bo3s00)0m©, gl 35M0d9@ M0
MROM  Fob30MHMDYOME0s  ©535©JIOL  GBHOMWMYP00 @ SMs D 30E30bol
©953030¢0m. D 30@530b60L LAHsGHMLmE CRP-U db6og 1533093 XaMBJOL dmGol
3obLbg03905 56 998M3W0bs, M3 Msbb3zgMmsdos Lbgs 53¢MEMmMs Jmbo3zgdgdmsb
(Haugen J. et al., Nutrients, 2017).

B39b0 90092900L5996 29b6Lb3539d0m, BMY0GOHMO 93BMMO FomOmMgdl, MmI
3b30GHO0BE00LL D 30353060l ©IBOEOGHO 96 0gm SbmEoMgdwo 36930mbools
boddodgbmsb (46,83, 144). Oktaria V, s 096553¢™M900L dogH (2021) dqlfsgerogn
0465 D 30359060l 0gx30303)0b go3wgbs 36939mbool 808obstgmdols boddodgby <5
Dersdg sb530L 0bMbyBogwr ¥53039000. 93GMMMs XMBoL dmbsggdgdom, D
30®%30b0l ©g8030G0 (<5068me/w ) 509b08bgdm®s 33¢93580 BsGovE ymazgew 9-
5 353938 ©> D 303s90bol ©9xnogodHo 96 ogm  sbmao®gdwo  36939mbools
Loddodglsb (LM YOOL 6086900, 303mdLoo, 30b30GHO0BIEO0L
29b56MA039095). D 303530bol Mbg MBOM sLmE30MHJdMwo 0ym 053930l Sb5300,
69@®030 BEIGHMLBMID, d©YdOL d306Mg Tololiomsb (144,145). Kearns MD et al,,
(2015); Das RR, Singh M, Naik SS. (Cochrane Database of Systematic Reviews. 2018),

Kearns MD et al, Bs®s69dvo dodmbowgol Logmd3zgeby ©oolizgbgl, 6md
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33093900, Lo@o3  ILEHMMGOMEos 39380600 D 303530bol  LEGHIGHNMLLS S
36939mbool Loddodgl Im®ol, dmoEs3L J30Mg Bobogsl, 56 BEIGHOLEG03MMO© BSGIOM
30M3ogdol 0b6FGHIMZowl, 956 SMLHME 0bEGHIM3MYEIE0sL. 98 3OHMdgdol dgbobgd
bbgoolbgs 330930l 53GMMMs ©93039bOE00m, BoFOMMs 330930l QoRMAGEYOS S
3930 06gmMTs>:300L IM3M3905 Lszombol 3603369 MdOL om35eolobgdoo.

39056093 0465 D 30@¢530b60L 930560LMd0 ©S 30E9d0bols Be®mdser®o
3m6396GHMs300m  30dobstg  3693dmbools  F9dmbggzgdo. 53  d9dmbgzg3zgddo
LAHOGOLE03MM9 LEOFIMbM 49BLb3s390980 36930Mmbool d0dEObsMgMdOL Loddodols
dbcm0g 56 250Mm3w0bs. oE Moo dmbsigdgdol dbMog (Das RR, et.al., 2018;
Haugen J, et al., Nutrients, 2017) x96 30093 5O sOLgdmdL 3mblgblbmbo, oy D
3035d0bols 5 36396@M305 Po0MZoeml BOgMen 58396900 ©IBOGOGLS
©13056MH0LMOSL  JmOOL, MHMIGEOE OIOYMBOM  4o3wgbsl MBIl MGYSBOBIoL
d35/LobbOM3sb  LolGYdsts s Lbgs  3500MmEMa0mGm0  dEyMIsMgMdgdOL
23963056905y (46, 48, 83, 107).

3693dmbooll 3080bs®gmdol Loddodgbg D 30EHsdobols LEsEwLbol Fglsderm
3930060L  459m3wqbol doBbom, BzabL Togd Jgbfisgaroer odbs D 30@sdobols
LAOGHMLOL gogwgbs 3GMm- s 96EGH0BMgdoMO 30EH™306900L EMbILMB Lobberols
353590 BoBMYsMYdsdo Fgdgboero 36938mbools O™ ds3839030.

36930mbos  gobobogrgds,  HmamOE  Wwm3se  06839J300%g  LobGgdmeo
35L9bo, Lo WFsD0s6YdgO 3500MYgbo sB6MGdOMO (30EM30b69d0L Q5T T53900L
ULAHOTMPOMGOL  obEIbL.  OMMEo s 9BgIEHMO0  Sbmgdomo M90S
9600369035605 ©35B0s67dgmo M90S 3smmygbol gerodobsizoolmzol,
95306 MHmEs GHmdLlow®mds s oboby®dwo3qdeds 5609d0mTs 35BbAs Fglioderms
3°900(300mb B30 #3990l sH0sBYds. LMY OLBIEIBLO 3B~ S S6E0BMYdom
RBogdBH™OHIOL  FMob  2obLyBO3MI3L  36930Mmbool  4oBMbogsl s 3OIMABMDBL
(5,12,47,153,154). 9qLsdsdobsgo, B39bL dog® dglfogeroe 0dbs D 30393060l LGs@mbol
393w9bs 3Mmsbmgdom IL 6 s 9630sbmgdom go@mzob ILI0- U dmMol, dsmo
2OH0YOM0IRMYdS 3693dmbools Loddodob goblsbrzmol dobboo.

B39bL doge B0gdo dmbo(399900 5QILEHMIIL 30ESF0b D-b s6E05bMgdom
30L905L s 335993l LTS gdsl S0bLBSL, 30GSd0bo D -l 493egbs 36930mbools
306036 8090bsMrgmdsby. 390dm, B39bo 33emg30L F99agdol Mobsbdsq, IL-6-
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ol mbg 3mb3oEewobszool 99 5-7 L LEOHIMbME dswswo ogm 3o@sdobo D-U
©980303GO0L 3060Md9dT0 LH3MBBHOmMMM YXaRME Fgomgdom. 259md3996gdIEo
3393900l 89092900L obobdo (5, 12, 79, 134), gl dmbszgdo SLEHIMGOL
3693dmbool  dgotgdoo  8dodg  8090bsGmgmdsl D 30@s30bol  gn0Eo@O0l
3060 d9dd0.

Go3 999bgds IL-10-, GmymedE 306039, oy 3mbdodoswobsiool d9-5 gl
dobo  mbg  LoMHIMbmE Tomowo oym 35309539030 D-303od0bol  by3dsGolo
(om©gbmdom Bbgs Xamai3gdmseb dgatgdom. Pefialoza H,et al.,(2016) dmbsigdgdoom,
IL-10 3603369mgzsb0  96GH0-sbmgdomo  30G™30605, GMmIgwroi 5063000693l
360Mbmgdomo 3033069008 LObMYBL. ol MEDsgo  ImJdggds 5g3b @s 53
3oGH™3060l 36300 LoblogOWMs 0Y9) RN m6560Bdols
3990x 56369 9gd0LOMZ0L ITMI0YOME0S 3500MYg6DY o MMR6OBIoL 0dMbYE
3sbbbg. oo Bomoeo Embg 9MBxMdGLIOL RBOWEZ90T0 oo 3MMIBbMIOOMO
593H03mo0l  dJmbg d5d3Hgmogdom  45dm()39w90  SbMGIOLASD  AodMKsBIMgEgdOlL
36MHm3gbl s B 3MMEJ30s 30 DBMEOL 1ogzomMdol 3OH™Eg6GL, bgwl
2PymdL 06g39J300L 39MLOLE0MYdL Bow@3zgddo (Pefialoza Het al., 2016).

3993560905 0639090306908  FmGol  sbgzg  Lo®(IMbm  oso  ogm
3035dobo D-U 0gi3030@0L 306Md9ddo. B3gbo dmbs3gdqdo gmabbdgds Lbgs s3GH™Om™ms
9mbo39dgdl, Losi Jwobogm®o 33eg3900m 8dodg s 96Ms3dody 3693dmbogdols
30G™M306M0 3OHMB0wol F9sMgdoboll osLiGIMgdmos IL6 s IL10 dsmowo
9563969090, GmamM3 36930mbool bloddodol dsMzgMo (12,47,146,154).

B3nbo  8mbs3989d00  oILEGHWMM©S 03MbMH  LobBgdasby D 30&sdobols
95693009090 dmgdnggds ©s dobo  go3wgbs  sbmgdom  3MMmigbby. Bggbo
390093990 905bbIgds dM635¢M0EbM360 3¥03530930L 133690l D 30Esdobols
009bMmImEMsGHMOMwo Mmool  dqlobgd  (50,74,123,210). B39bo  d99a9d0
9600369035605  36939mbools  Loddodol  3OHMYbMBoMYdOL, IMBoEMMObyols
939960b5Mmd0LOM30L. s939 M96b39MST0s 53GMOMS MIMOSZEGLBMOOL F) )OS0,
Mmd Ibmermo 30393060 D-U gnogo@o <206g/de 990degds 356o0bowgdmmgl HGolg
RogdBHMMo© 3d0dg 36938Mmbools gobgomsdgdolsmgol (65,84,202,212).

OMaMO3 o@9gMsGHOHOL 30dmbowg0sb s B3zgbo 33e930L J99agd0©b
BsbLb, D 303m303530b6mBol 3693963056 oo 3603369 mds  5d3l  do3830L
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d35e/bsblMM3s60 s 0dMBMEGO LolBgdgdol bmGmdsm@o 3MbdE0MmboMgdolom3zob.
530bsmM30L 30 LsFoMMs 053030l LEMEIRILMZIBO 33705, bM3MYdOL KBLsMo (Hgbo,
dbol bLboggdom 1y3d5MOLO 0BLMWSE0s s D 30@sdobol 30939630 FoMgds
OMaMmOE3  9©OJME  sbs3d0o, olg  IMDBIMEIddo, ®olgol  xyMBoL  B53d39d0L
L3Ooboby o 33935 Lobberdo D 303s30bol E®bol  Fgxslgdols  doBboo.
0BMoMgd)ws© D 303m303)530bmBo  do0sb 083000005 @ gob3oMmdGdImos
396903160 ©s Bb3s Mbsgmwowo 6 BmbmGmo 9bm3MobMwo ©5350q09d0m.
doM0mss© D 303m3035d0bmbBo  gob3ommdgdrmos ddmdwgdol dogH 853930l
930l ©IBO0EOGOM, MLHMEMO 339000, MR SHBOL OSWO 93mbmIomGo mbom, D
3035d0bols  Jgbobgd  0bxzmOToMmgdEmdol onosoGom.  s0gbs, D
303030¢5806mbBol 36019396300l d0Bbom dogr0sb 603369 Mm3z5605 JM3MEs00l
063m®306MH9dwmds D 30@530bol  453c0gbols dqlobgd 053930l X sbAGMgEMdol
900 MBoM9gMd5Dg. 93 LOZOMbOL oMTgdm 3MdM03530d BodsMIMZ39gEMl 3t34)Eo300l
063m®30M9dMwmodol  dglobgd bgedobszomad (gomrmgddo o6 dmodgdbs. sligg,
o605 3mbs399900 0@ MSGHMOHI Fyscmrmgddo.

B396L Bogé 89993539090 0dbs B3gE0sE MO 30Mb356M0. Fodmzombyem 0dbos
850 ®M9LdmgbE0. JombzsMol JoMmzgwo  bosfowro  dmoEszs  Fg3ombggdls D
305d0bols Igbabgd, 3Jmboo M) 565 0bgMEOTs305 58 303sd0bols 3s3egbols Iglobgd
X 96300090l IYMIsMGMdIDY, 30U0 3JMmbosm 0bFMOTsE0s. JoMbgs®ol dg-2
bsfordo 300980 0bxMmOTs30sl dTMdEgdol 0bxzmEOI0MYdIMwmdol dglobgd D
30353060l MmM560DdbY 293960l Tglobgd. 89-3 bsfowo dmoEsgzs dg30mbzgdl D
3035d0bols doegdols Tgbobgd Ls33900m, dBol bboggdom, D g30@sdobom dosco
360 3Hgool  Bsdmbsmzgol, D 30@s80bol  3OMmzowsdBolzmnMo  dowgdol
bobgaMde03mdsl 5 MHYOL.

B3960 990092900L Jobgz0m, 35dMm30Mbwms 88,3% LxgMs, GMI D 30393060
d90dgds 360336900m3560 0ymls 3539308 % 9BIOMYGMBOLIMZOL, MT3s GoGHMI -
396 35LbMdlL; F930mb35Hg OMIgo 3OMYIGH0s doseo D g0@sdobom 74%
dommoms ®93Bo s 3390 Ebo, 46% - Gdob 3MMmEwdBHado, 21,6% - 396 M3sbvbo.
399m30mbemms 59% sdgg3s 930 D 30398060l 3GMmzowsd@olzn® @mbsL 1
o0y, 40% BobEys FbmewmE 1-2 39, 3065006 96 3Jmbs 0bxzmMTszos Mo
bobaMdewogmdom oym  Lsgodm D 303s30bol  8oigds. 9930mb3zsg, ImBsOI©
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amambqddo  (OmymeME  dmdsgow ©9Egddo)  ©sdgbs  360dzbgermgsbos D
303030358060l 309396305, odm3zombymms 85,3% obsgbows, GMI o6 sd3m
063m®35305.  30MH35MT0  sOLYOVIE F930mb35DY, MY sbol 9Jodgdol 56 Bmyso
3900053900l oge 53 vy 9MS  F0MgdYIEo  0bxzmGTs30s,  ®59©9bs
9600369035605 D 30353060l 5©09335¢ M0 ©@mbg 053930l be®BseryMo BMHs-
396300056M900L5m30L, FbMErmE 9%-35 M3sLIbs IIOOMSE. MYB3MEIHEHOOL 89%
03wol, ®md FoMHgdom dgBHo 0bxm®mdsgos D 30@s30bol ©gnogo@ol 85369
3930960l Jglobgd 853930l X s6IMMYMIOL EAMIMGMdsDY. B3gbo dMbs399900
3M3MWH300L  9MLIMIBIM 0bBMOT0MGOIMMdOL Jglobgd D 30&sdobols dglobgd
905bbdgds Bbgs 533MEOMS 3918035309000 godmd39ggbgdmer dmboi3gdgdl - Carr R., et
al (2015), Day RH.E., et al (2019), Lips P., et al. (2019), Pettifor JM. (2014), s bbgo,.
099935 9mbs399900 3HoM0s s gb D 3030m303)580bmBol 35bgdom®mo gogMgegdols
960-9hmo 360d3zbgarmzgsbo goj@meos.  Uday S., Hogler W. (2017) dobgzom,
LsFomMs D 30353060l ©9xz030EGHOL 309396305 Jgeo LogmEberols gobdsgermdsdo
BPmO0 33000005 ©5 333008 0bBMMIoMGOMEmdomn D 3o@sdobols o
39w 309dol LyFomm HoMmEIbmdom FJogdol sMEOEgd™doL Tgbobgd. Simon AE,
Ahrens KA (2020) 390¢0035300L dobgzom, 589 Bg0wqdol dbmwme 40% owgdl D
30353060l 3O:Mm530wsdEH03MM MBI s 0LOE 3MLIMIBsM bsba®dwogmdom (181).
39bLo3MPMHgd0m  I60d3bgermz5605 FIMdOGDs  0bBMOHTI0MGOMMBOL  IROEOGHO
39630m56M9d500 J399bgdolomgol (31,155). Day Rh.E et al., (2019) Bs@o6rgdmeo
399m30mbgol dobgz0m (399900353008 LomomEmos - B396 X9 3093 96 3030m,
6MI 353930 OGS LsFoMmgdl D 3035d0blL), ©ggdol dbmwm 57% doowm
0653m®35305 D 30358060l Gglobgd m®lwmemdol 396MH0m@do s 52% - d8Md0sOMIOL
3900099, bmwm 23% 03mEs 06x3mMAs300 D 30@530bol dqLobgd, 26% sdergzs D
30&530b0ls 3OHMB0WsgEH03O MDsl ™30l dg30wl dbMEmE B30wMmdol sbs3d0 s
ddmdgrms  MIM3egbmds  50b0dbs3s  9MBLS3TIMOL  0BbBMOT0MGOIMMdSL D
30353060 80M0 1533900l Jglobgd.

5093500, B39b0 3300930l @S 2odmd399bgdeo 0bxgm®Isgools J9wgye,
390d90s 935133650, ™A IMdY s 0bFMOT0MHGOMEMds D 30393060l gogwrgbols
dqLobgd 5530560l X sbAMMYEMIOL  FEYMTMGMISDY,  9MSBS3TMOLS.  LoFOMMS
0909995309L 6093396530900 59 3OMDGIOL 49OFMHOLIMZOL, Bro3 360d3zbqwMm3z560
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046985 D 303030¢5806mBol 3093963005 @5 3M3MEs300L K 6IMGMdOL
39999% 09900l doBbom.
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530 6. 1336900 S M9g3MmAgbsEgogdo

331930 890935® 30@gdemo ©sli336900:

> BoBoM90M0 33009306 LEAHOGOLEHOIMMO 9bseobol Logwmdzgebg D
30353060l 9BOEGOGHO 56 0gm 30009530590 B5303900L bgliasb.

> D 30390060l  ©@gx030@0/m30500Lmds  (25(OH)D < 306/d¢m)
535300693705 853939030 MYL30MSE30ME0 06339d309d00m BoPHE 535 MISLML
Lolberdo D 30393060l 1553056:0L0 GomEgbmdol 3900b393980056 TgsMgd0m.

> D 30359060l ©gno3odol @mmlb (25(OH)D < 206p/0¢w) 853839030
LOBMYSEMGdsdo  Fgdgbowo  36930mbos  MBGM  8dodg  B0dEObsmYMBL.  9U
LAOGOLEHOIMNMO  EIPILEHMO©s  36930mbool  B0dEobotgmdol  Loddodols
d9LsxzoLYdgo  3M0GHIM0MIGIOL  9HMTBYNMIB  FgEoMgdom  1533w9g3 X FIBIOL
dmob.

> D 30@®%30bol 3ds60obmdomn  (25(OH)D = 2069y/d¢ - 2963/0¢m)
9090bs6g 36939mbools 98mnb3z9390d0 LBHOEGOLEH03MMO© LoMfImbm 2sblbgsg390900
369390bool 808¢0bsmgmdols Loddodol IBGOZ 56 4sdm30bs.

> 36930mbooll MM LESEzoMbs®do  Immogligdolsl IL-6 s IL-10
30639635305 Lobbeools 3wsHdsdo  LoMfdmbm Fomoo ogm g3zgws  XyMRdo
X 963000900 bmMIol 35B39690 9096 Fgstmgdom (p<0.001).

> 36939mbooll @OH™ML 06¢gMHwg0306-6 mbg Lo®dMbmo Fsmowo oym D
30&%30b0l gn030E0L ddmby 35309639080 Lo3MbEBHMMMWM X yMBMIb TgsMgd0m

> 06@96M90306-10 90mbigeolisls Lo®(HdMbme dosmsero ogm Lolberdo D
3035d0bols 153850 GoMmYbMmdol FJmbg 35309639030, D3 ©gxroEoGOL IJmby
3530963 90msb gatgdom (p <0.05).

> 330 EO0B300L 39-5 ML 303H9d0b D gxnoEoGOL d9dmbggzqddo
063 9Mg0306-6 ®RIdM©S LEIGHOLEBH03MMs© Lo®fidmbme Tdomoero Ubgs ULszzergs
X3BJOM gocmqdom (p<0.05).

> Lbobbendo IL 10-0b 3mbi39bB®oEos Lo®HoMbm Fomso 0ym, HMyME3
30639, obg 99-5 ©Egb 08 353096(3)9dd0, MHMIgEms3 D 303sd0bols bs3dsGrolo
50 9bMds 3Jmbsm (p<0.05).

69



> D 303%30bob ©@gzogodo (<2069/d¢w) Fgodwgds  4obobogdmoagl
053039030 LoBMYsMgdsdo dgdgboero 36930mbools Loddodol MOl Bod@MmMsw, Mo3
©LGHMOM©Yds  30H30bo  D-U gxoEo@Hol  dgdmbgzgzsdo  36930mbools  M™U
3090399353900 3O~ 5 5630560 gd0MO 30EH™306930l OLBSSBLOM.

> dbmwmo 5 Hersdg sbogol xsbdMomger 8538390l og3m Lolbberdo D3
30353060l 115335000 MoMmEgbmds (25(OH)D > 3069/d).

> X 96300090 dMDomgdol 14% Lobbendo 25)OH(D) 3Jmbs <2069/dq -
D3 30358060l ©gn030@0.

> ddmdgms  0bgmMHIomdmds D 30393060l g93wgbol  qlobgd
5Q580560L ¥ 563MMGEMdOL BEYMIMYMISBY, 56M0l5305M0B0s. BoFoMms 9d+)dsgzgls
0309960530900 58 3OMOGIOL QosFMHOLsmM30l, o3 960dz6gwmazsbo 0dbgds D
303030&530bmBol 369396300L5 s 3035300l X IBIOMIWMOOL gor)dx MmdILYdOL
dobboo.

33w930L 8909350 dogdeo Bx3mdghoszogdo:

1. B39bo  899a9gdols  ©@s dmerm  fargddo  Bodo®mgdmeo 3393900l
3990d399690o  dmbs39dgdol  dobgzom, D 303m3035d0bmbBols 369396309
960083690 ™35600 M9L30MS30ME0 0bggdzogdom 35050 535Q0™Md0l
369396300L5m30U.

2. dogdo  dmbs39dgdol dobggzom,  M93mdgbgdmwos D
303303580b6mbol 309396305 FMBsMr©gdT0, 35bL3MMNMIO0m JMymbgddo (Bmdsgown
©9©903d0), 306500056 MOLMEMdOL 3gHompdo D 303m30Esdobmbo 860d3bgwm3zsb
3930965l b gbl bogmaolis s sbodmMdOEIOL gob3z0m50gdLS S 935 MdIBY.

3. 930996 90wos  gobbowrmar 0dbgl 8dodg 36930mbools Ml D
30353060l @mbols  goblsbmzMs  353096@0L  Lobbedo @y  303m30@930bmbols
3993960l d98mbgg35d0, oo 3MEM9dEos.

4. 93039609005 BMYSO 3905GHMIOOLS S MY sboL gdodgdols JogH
2350H5MOEML JJMdgdol 0bBMmOI0MmdMEmMdOL bsmolbbo D 303sd0bol ds3agbols
d9Lsbgd 053930L K 96IMMYEXMBOL FEYMIsMIMBOSDY, MOG JO9IXMOIGOL dogdzgdol D
30353060 BOHWB390gmRBIL s 9593060908 D 3030m30¢3)580bmBob 4960w qdgdL.
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Thesis of dissertation
The modern state of the problem

Despite the recent advances, the vitamin D deficiency remains a global problem.
According to studies, 1 billion people around the world are currently suffering from vitamin D
deficiency and insufficiency. According to literary data, even in southern countries - Turkey,
Greece, Egypt, Saudi Arabia, a rather low level of vitamin D is registered compared to
northern developed countries, especially in adolescent girls. It is noted that the population's
vitamin D status is influenced more by the country's economic situation than by geographic
location and physical factors. Hypovitaminosis D is more characteristic of developing
countries, where breastfeeding is prolonged without vitamin D fortification, the Government
does not regulate the supply of vitamin D, the population does not understand its necessity for
health.

According to the researches and scientific publications of the last years, the
information about the functions of vitamin D and their effects on the health of the body has
been gradually expanded. Receptors are found in almost all systems, which respond to the
concentration of vitamin D in the blood and accordingly change the functional state of this or
that organ and system. A consensus has not yet been reached among researchers from
different countries as to what parameters of vitamin D should be considered as deficiency and
insufficiency, up to what age and at what dose vitamin D deficiency should be prevented,
which population groups should be screened for vitamin D deficiency and insufficiency, how
appropriate and effective it would be for the purpose of improving the outcome and reducing
the duration of various infectious diseases, including diseases of the respiratory system, etc.
Despite the urgency of the problem, the awareness of the population about this problem by
health organizations and official representatives of governments is unsatisfactory. As the
literature shows, this problem is especially serious for developing countries.

It is well known, that vitamin D deficiency causes rickets in children, and osteoporosis
in adults due to hypocalcemia. In the recent years the role of vitamin D3 deficiency in the
development of other pathological conditions, such as: obesity, diabetes, chronic fatigue
syndrome, neuro-degenerative diseases, tumors, in the etiopathogenesis of autoimmune,
cardiovascular diseases, is being actively discussed.

According the last year researches results, he effect of vitamin D on the proper
functioning of the immune system is confirmed. It is established that it participates in the
formation of the innate and acquired immune response. Vitamin D affects the proliferation,
differentiation and antibody secretion of B lymphocytes, as well as the proliferation and
differentiation of T cells, inhibiting the shift from Thl to Th2 phenotype. The influence of
vitamin D on the differentiation process of Treg cells, its participation in the development of
autoimmune diseases has been determined. It is established that vitamin D3, in turn, affects
the synthesis of pro- and anti-inflammatory cytokines, the production of interleukins - such as
IL-1, IL-6, IL-8, IL-12 and TNFa. On the other hand, cells of the immune system respond to
vitamin D3 through appropriate receptors, participating in its synthesis.

According to the results of published clinical studies, the effect of hypovitaminosis D
on both acute infectious and chronic autoimmune and endocrine diseases, as well as its
participation in the pathogenesis of the tubercular process, is significant. Based on the above,
the concentration of vitamin D3 in the blood is important for the prevention of a number of
diseases and pathological conditions at all stages of life, as well as for the prognosis of the
disease, especially during pregnancy, infancy and adolescence.

According to the latest guidelines, the concentration of 25-hydroxyvitamin D
(25[OH]D) in the blood plasma: 21-29 ng/ml (52.5-72.5 nmol/l) - it is diagnosed as vitamin D
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insufficiency, its concentration <20 ng/L (<50 nmol/L) —as vitamin D deficiency.
Accordingly, the normal level of vitamin D concentration is 31-60 ng/ml (according to the
American Academy of Pediatrics, 31-100 ng/ml). However, national guidelines of different
countries have been published, where 25(OH)D concentration <20nmol/l (<8ng/ml) is
considered as vitamin D deficiency, and vitamin D3 insufficiency - 20nmol/lI-30nmol/I
(8ng/ml-12ng/ml), respectively, 25(OH)D concentration >30nmol/lI (12ng/ml) It is considered
sufficient amount for normal growth & development. According to the recommendations of
the World Health Organization, the American Academy of Pediatrics and the American
Society of Endocrinologists, the preventive daily dose of vitamin D is developed and
recommended according to the age and the nature of the child's diet - 400 IU / day in case of
breastfeeding and complementary feeding from birth to 1 year of age. On the other hand,
WHO recommends the continuation of breastfeeding until the age of 2 years, but nothing is
provided about vitamin D in this case. From 1 to 18 years, vitamin D supplementation is
recommended 600 IU/day, and for adults - 1500-2000 U per day.

Under the systematic review and meta-analysis of randomized controlled trials,
hypovitaminosis D increases morbidity with infectious diseases and fortification with vitamin
D is recommended to reduce the morbidity with respiratory infections. It is recommended to
continue and expand research on the use of vitamin D-fortified foods in the treatment of
infections. At the same time, there are quite abundant and conflicting data on the positive
correlation of vitamin D status with the frequency of morbidity of the lower respiratory
system. The status of vitamin D in patients with asthma was studied, where the effect of
hypovitaminosis D on the severity of asthma was found to be statistically reliable. Regarding
the effect of vitamin D deficiency on the duration and severity of pneumonia, the data are also
contradictory.

According to the data of the World Health Organization, acute diseases of the
respiratory system are considered the main cause of morbidity and mortality in children.
According to the US Centers for Disease Control, 10% of outpatient and emergency
department visits are related to respiratory illnesses. Pneumonia is the most common cause of
death in children worldwide. According to WHO data, in 2019, 740,180 children under the
age of <5 years, i.e. 14% of the population of this age, died with pneumonia, and pneumonia
deaths in the age group of 1-5 years accounted for 22% of the population (163). The problem
is especially serious for developing countries. where the death rate is even higher.

Purpose of the program.

The aim of our work was to determine the vitamin D3 plasma concentration in
children of different ages, taking into account the geographical location of the Georgia (high
frequency of sunny days) and reveal the effect of its concentration on the frequency and
severity of respiratory infections; to study the awareness of Georgian parents about
hypovitaminosis D as a problem in children.

The objectives: The following objectives were planned for the research:

1. Detection of D3 vitamin status in the pediatric population, taking into account age,
morbidity with respiratory system infections, severity of the disease, localization
of the pathological process;

2. Determination of correlations between the concentration of vitamin D3 and the
incidence of respiratory infections,

3. Determination of correlations between the concentration of vitamin D3 in the
blood and the severity and duration of the pneumonia;

4. Effect of D3 hypovitaminosis on the level of systemic cytokines (as markers of
pneumonia severity).

5. To determine the awareness of the population about the impact of vitamin D
deficiency on the health status.
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Relevance of research.

The primary concern of every society is the upbringing of a healthy, psychologically
and physically harmonious future generation. Thus, every research that will focus on the
detection and prevention of harmful factors affecting children's health and growth is
undoubtedly relevant.

A consensus has not yet been reached among researchers from different countries as to
which concentration of vitamin D should be considered a deficiency or insufficiency, up to
which age and at what dose vitamin D deficiency should be prevented for the normal
development of the musculoskeletal system, which population groups should be screened for
vitamin D deficiency and insufficiency , how appropriate and effective it will be to include
vitamin D in the treatment regimens in order to improve the outcome and shorten the duration
of respiratory system diseases, etc.

Thus, it is important to study the frequency of hypovitaminosis D in the pediatric
population and its impact on the frequency and severity of respiratory infections, because of
physiological immaturity of the immune system and the high prevalence of respiratory
infections.

Despite the importance and urgency of the problem, no similar research has been
conducted in Georgia. It is unknown the status of vitamin D among Georgian pediatric
population, which is especially important for the normal growth and development of the child,
and for the reduction of morbidity. In order to provide the child with enough vitamin D, it is
necessary for parents to understand the importance of vitamin deficiency for human health. It
is unknown the awareness of this problem in Georgia.

Scientific novelty of research.

The presented study is original work. It was revealed that vitamin D deficiency is an
important risk factor for high respiratory morbidity and the development of severe
pneumonia. The statistically significant effect of vitamin D deficiency on the cytokine profile
was confirmed. The study confirmed relationship between cytokine concentration and
pneumonia severity and complications.

In our study, for the first time, the assessment of vitamin D status in different age
groups of children was done. According to the results of the study, only healthy children
under 5 had a sufficient amount of vitamin D3 in the blood. D hypovitaminosis was detected
in healthy adolescents too .

For the first time, the awareness of the population of Georgia about vitamin D was
assessed. It was revealed that parents’ awareness of the influence of vitamin D on human
health is quite low. The obtained results have both scientific and practical value, as they
expand the literature data on the problem and also emphasize the prognostic value of
hypovitaminosis D for determining the severity of the course of respiratory infections. The
conducted research allows for the development of appropriate recommendations for solving
this problem, which will be important for the prevention of hypovitaminosis D and improving
the health of the population.

Scientific-practical value

1. The results of our study confirmed the impact of hypovitaminosis D on the
frequency and severity of respiratory infections.

2. Hypovitaminosis D can be used as a marker of severe course of pneumonia.

3. Hypovitaminosis D was detected in healthy adolescents. Its prevention is important,
especially in girls (future mothers), since hypovitaminosis D during pregnancy has a
significant impact on the development and morbidity of the fetus and newborn. The obtained
results allow for the development of practical recommendations for the prevention of vitamin
D deficiency in adolescents.

4. The low degree of awareness of the population of Georgia about the impact of
hypovitaminosis D on the child's health was revealed. Based on the obtained results, it is
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recommended to increase the level of parents' awareness by general pediatricians and family
doctors, which will improve the supplementation of vitamin D to children and reduce the
complications of hypovitaminosis D.

The practical recommendations:

1. According to our results and data published in recent years, prevention of
hypovitaminosis D is important for prevention of high morbidity with respiratory infections.

2. According to the received data, it is recommended to prevent hypovitaminosis D in
adolescents, especially in girls (future mothers), since hypovitaminosis D during pregnancy
has a significant impact on the development and morbidity of the fetus and newborn.

3. It is recommended to determine the level of vitamin D in the patient's blood during
severe pneumonia and, in case of hypovitaminosis, its correction.

4. It is recommended that general pediatricians and family doctors increase the level of
awareness of parents about the influence of vitamin D on the child's health, which will
improve the supplementation of vitamin D to children and reduce the complications of
hypovitaminosis D.

Conclusions:

[J 1 Based on the statistical analysis of the study, vitamin D deficiency was not
correlated with the gender of the children.

[J Vitamin D deficiency (25(OH)D < 20 ng/ml) is associated with higher morbidity of
respiratory infections in children compared to vitamin D sufficiency.

[ Vitamin D deficiency (25(OH)D < 20ng/ml) is high risk factor for development severe
community-acquired pneumonia.

[J 1L-6 and IL-10 blood concentrations were significantly higher in all groups compared
to the values of healthy controls (p<0.001) in hospitalized patients with CAP

[J Interleukin-6 levels were significantly higher in vitamin D-deficient patients compared
to controls.

[0 Interleukin-10 levels were significantly lower in patients with vitamin D deficiency at
hospital admission (p < 0.05).

[J On the 5th day of hospitalization, interleukin-6 remained statistically significantly
higher in vitamin D deficiency cases compared to other study groups (p<0.05).

[J Blood IL-10 concentration was significantly higher both on day 1 and day 5 in patients
with sufficient vitamin D (p<0.05).

(] Vitamin D deficiency (<20 ng/ml) may be considered a risk factor for the severity of
community-acquired pneumonia in children, as evidenced by the imbalance of pro-
and anti-inflammatory cytokines produced in vitamin D-deficient pneumonia.

[J Only healthy children under 5 years of age have a sufficient amount of vitamin D3 in

their blood (25(OH)D > 30ng/ml).

14% of healthy adolescents had blood 25)OH(D) <20ng/ml - vitamin D3 deficiency.

[ Parents' awareness about the influence of vitamin D on human health is insufficient. It
is necessary to develop recommendations to solve this problem, which will be
important in order to prevent hypovitaminosis D and improve the health of the
population.

O
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m&fﬁu&pﬂ Jaggody. o0 %’%ﬂ@*ﬂﬂm&;ﬁ%ﬁﬁm
Fofgemegos DS godsBobiol gpegoghbe o bobpglnSo gobghels dhocarpnBeodiob Beatiuly
baBesgorpeapoBo Bpdnforso Hpghmbogias gtmb Joglgpde
bl 3.ggoBast bisk. Iygaagfanh azacegBegfin yeobeja:
abliy gem. dabyhedgoanol Lsbgepebol Ludgrayobe bormgfomenrganh dligndgde

MIRANDA JACHVADZE, JA PANTSULALA, KETEVAN GOGBERASHVILY
VITAMIN D STATUS AND ITS COREELATION WITH SYSTEMIC CYTOEINE LEVELS IN
PEDIATRIC FATIENTS WITH COMMIUNITY ACOUIRED FNEUMONLA
G.Zhvanis Pedisrric Academbe Chinbe, TSML;

V. Bakhutashvill Instivure of Medical Biotechnology, TSMLI

The alm of present study was to establish correlations berween vic I status and systembe cytokines
profile in children with communirty acquired pneumonia (CAF). The progpective study was performed in
41l Children with CAF at age 5 o 15 years hospitalized in TSSU Zhvania Pediaric Academic Clinic
berween November 2019 to March 2021 {negarive SARS-2-CoV). Vie D One moment blood concentrations
of 25-hydroxyvitamin D were determined in every study participant. According o recent consensus, a
B{OH)D concentration <50 amol/L, or <20 ng/mL was an indication of vitamin D deficiency, a 25(0H)D
concentration of 30-75 nmol/L, or 20-30 ng/mL was considered to indicate Insufficlency; concentrations
=73 nmol/L w 350 nmel/L, or 20 ng/mL-100ng/mL was considered 1o be sufficient. Interleukin (IL} 6 and
10 were determined rwice on first and fifth days of bospial admision in the blood of each parient. | group
(11 cases) Formed patiems with vit D deficlency, 1T group (12 cases) with vit D insufficlency and control
group (18 cases) formed hospitalized patbents with sufficient vie I concemration. Normal values in healthy
popularion fior IL-6 2 9:0.3 pgfml, for IL-10 1.32: 1 Spg/ml.

Dara were analyzed using computer program SPSS 18 (SPSS INC., CHICAGO, IL, USA). Staristical
significance was taken as p<0.05. Serum levels of [L-6 and IL-10 apon admisgion were significantdy higher
in every patient to compare to normal da. [L-6 in vie D deficient patients were significantly increased,
as at admission, as on 5-th day of hosplualizadon compared with other groups. On 5-7* hosplal day [L-6
in vit D insufficient and sufficient parients had already normalized 1o levels similar 1o those of healthy
individuals. Whereas IL 10 level stay high in four patdents who required imensive care for ARDS.

Chur results have shown thar the systemle cytokines levels and IL&/TLA0 ravlo are increased in CAP
patient. Vit I¥ plasma concentrathon affects systemic cytokines levels in the blood. Vie D deficiency
(= Hng/ml) can be recognized as risk-factor for preumonia severicy.

Eeywords: children, preamonta systemic cytokines, vic D

wergrbamgal D gagedbal cagegagage jebdfmpenmbol gepmbacry® dAmbanglae smganybe,
A g ik .+ N S L A
séascpafle Faymegaengiyemos.  Hegmity aveggPegnfgene Bmbagyighem Bekl,  gablis gefghon
I.lﬂﬁ?ll‘l'.‘"]ﬁ':m)ub lemlgv.rﬁa aﬁgﬂmﬁtﬁﬂh@n dﬂﬂﬁ:ﬁuﬂ:.ﬁmgﬂ: [6.7,9,10.16,19].

e L swmﬁnh Enhmnm. Wa{g aaEnbnq_?ﬂhb (] auﬂba:E-nlr 343(:::'55\5
nﬂ'ﬂﬁuﬁu ln-nhma:h abﬂaﬁnm @M.ﬂm s doli aamﬂﬁaﬁu nEwhpuﬁm. 3.:51&33:151@@
Frldofahmitimme aboyydnne 3GHmpglgbels Belpebafgmbada [3.5.11,13,14]. mapgnbegmes, Hel ob
Ha&wﬂh mﬁgﬁmn o aﬂd:ﬁnq_nn nﬂnﬁnﬁn dalimbali q]-r:-ﬁ&'rﬁnﬁb'ﬁ-ﬂ. D ﬂaﬂ:ﬁn
32gerghol abepghl B enelgympoggial dfmannggfayecl. momgSgbpesgaclie me dbgebbggenglal
liggeigymals, abyag. T g3geghal Smapaaggfiogoaba go oagpgbynoynal 3fcyglly, meggbagh Th-
wob Th2 oyrbegedolioggh asmebfalb. momagbegmos D gopgedabol zegemgbs Treg-pigmpbel
@nmﬁnﬁywﬂl 351113#5. delia Erﬁa&h@ﬂrﬂb amrmﬂﬂ-ﬁuﬁu @ﬂmw E.l-ﬁﬂnmaﬁﬂhan [13].
Treg 336000 (CDév, CD8) Boobicpgbyh sg0ronbyfein Hsmygbgonts Hogagiynsbo o gt

b |
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Zuligols fagznmmagons McayyglnbBa (odnhneen Imdgeligeba). Jaom m%umsnﬁﬂma avgmogBab sbrogfl

S sbomiron e oo ot S G T
T8 1 of Ty By, b . i vl 5036 Y

Bgbiaafoha Sgnihmesgiol badjoangion, SmbsBagngebgh S nbmyiao [3,11,13].
beagmen Bamgd 3bggdmbocl Jodpobafgmbal bobgfdmmagmiabs o LoBdaByly D gogadabols
ot SgBsgemsh Bsgecmo bslygngoe 3 g, sapmgpo scbodboggh, 6ol Bl
@ gafiergengineno ﬁﬂzﬁﬂumﬂu“m"aﬂ b0 Latblybrg modacpne Jopeghpme Lobbrplo D
il b 6 aosoghomn 57111
Emﬂmﬁmh mtmli Labbendn fig Fignpmgiéang, HW#% abmaioma (IL-1b, IL-6, THF-a,
- - Hinmdmbonk
v i ﬁﬁiﬁl@“ﬁﬁ&ﬁaﬁ&“ﬂ; e B
al (2015}, Akha!.ﬂe'.a A et al (2017) Bogfs Rapetaginan ggamggede @a@anE@ #md THF-a moe IL-6
Agfoboggfn ggftieamagoab., obnBloys mplafigplghipo 3-’“’"“'3* bojatbengbobioh. ok, dliggs,
Bgb 36g38mBoals @l spggamn bojgmermal 3Sgmedemegil (2], bge jgemggeda (de
Brito et al., 2016} gamoldnfos sbagy IL-6/1L-10 mabaqgafipmel Biodgbyammbs 3bggBmboals boBdodola
W aa&n{umﬂaé.m:ﬂmu&mﬂa@@ [4] Pedialoza H goo msaammtﬁaam Hogés (2016)
IL10-0k Sengma paonn dencopglinl ﬁﬂh@mmh
é Fanfio Bfmial Bolelb Bomdmomagbma 3EygBeboom @mﬂa@ﬂam boglamdde D gagpdabal
Fbpghyfaugonk dgbadenen gogdudank godmgangho e qa dbiaabgdoan yogrgobgtel Erbgiant
Herm88030 oo Bgbudolobicg, shargbom Hampnlby I3 goadobol Bydesglymeols Bydsboblol mamanhs.

a:,amh ""“H‘aﬂﬂ' aergpb m Ragyaops Eaﬁvﬁ%ﬁﬁh 3:[”%55@w 33Ta0-
a'.n il Eﬁm -“Eﬂ-’h l'-*' 3 genagfegen ﬂdiﬂﬂﬁgﬁ apobngode
l'ﬁ&'*amhﬂ" dgdgbogmo Hggdcbook @ma&'ﬁm 2019-202185. ggempygedo Rutaogols sngpfhogigie
- mopslyyfaginume badrgapegdade Sgdghnome Bgzdrbea (3263rb gemslognagank Scbgpgea (18],
tF.rHﬂnaum'l EE;.:M SARS-2-COV - "EEEIH'” e tﬁ@uﬁﬂ:ﬁ:ﬁmﬂ mrabhdeds 'ﬂ@mﬁﬂ:
Rofomgol  gbobgh.  obqgrahBapos  asgapgbal ﬂEaﬂGﬂf'"h Bagegbhel gemobozye  Lipsgibol,
epebmgmeyme g dblgemaghtare grrnggiel pmaaeiol Spbisbod Bmimgainan agbe Jugegbnl
N aspeursumiee i sl g a“‘*‘mm’““"’“‘h
3y, 3 gobgtogom 7°
ook BembopgBndn. Foggdebonts boddodob Bneslyds beogbemigs 68l yopagiyll b
[18]. gepobagado Sgdedigomobal gfhergfopon baeghmee gogedebe D3-(15(0H)D) Jf’ﬁmﬁdrﬁ*uﬂ'“l
goblabega, Lollsepob 3o ooy lghigare Symmgon. Jugngbgbe, Labbapln gogedabo D3 -
(ZS{OH)D) geabygbgyhopocks Sobgmgom mobiBeangbyarbo oygbab 3 tanmue. Begglnane jebliglglal
fobycpgoc [B], gaghodoba D3 grbghtyogne - <20 b/, gobolBagta gy gogadabol geogage
(1 3agegn - 11 ogaghp), 25(OH)D-b grbpgfitiogns 20-30 Bz, Smgey pzBateabebs (11 37 -
12 E.H‘:p:lul;ﬂﬂ:l o Wﬁra =30 E&-‘H{_r_r‘:- 1D E&-‘H@—ﬂ@ﬂ Eaﬁuhaﬁwaﬁn g mitog h.&-ﬁaﬁﬂlﬂ (I
HE ::I m Mrncﬁtx:rﬂ: Eﬁﬂuﬁqaﬁuhamauh h&:ﬁ@a IL-6 o IL-10
3 *t'aaﬁ-" 2 315 gapob Jofggen Mbm-ds o dmbdoguamelageel 335 mogl.
aumm@nm ELISA. ﬂﬁﬂﬁ-mﬂ[;:m Brﬁmqjlnﬂ:m?ﬂa E-mﬁ:ﬂb,bum Haﬁmﬁﬂa@.}@
Bomgiyemas IL-6 2.9:0.333 B, IL-10 1.32:1533/8cm [12].

bigeholiho o sbocmabe. 3nomogols Sgmyagie mefpagme seﬂsrwram 3ehegablacn SPSS
18 (SPSS IMC., CHICAGD, IL, USA}-oom. @EM@S"’EEWDE g I':: !‘4 s

o bogampgpdolbmgal: IL-6, [L-10, ILA&ILIO, 5 badmagmen hn@n@ﬂ (MEAN], s

Logagmal h.b.)ﬁl;g.‘nﬁ:.ﬁw Mb {SE:m avmehie (50, dgpashe (MEDLAN),
faguatyde o Bnbodyo. b zeepatinane bagraggiob dpgetagiabol 3 baggergy sagmde godrygbyinee
nyra gl zgam-proagaliol (KRUSKAL-WALLIS) ﬁﬁhhﬁaﬂmﬁmn glighn. beaper ngngg h@n@mﬁrﬂj
3ycotoghobsb i $33ebongob (D grpoBobob e s b ol og B gagbol
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(MANN-WHITNEY) sés3stodgtimmme ggligp. Godobocmpto o

méxgabocmyho  bogopgglel
Bgepatidobsl  zodemunbodyan oy 3ofbioobols bo-ggoeieg (PEARSON CHI-SQUARE)  ggle.

bepbo3geace LaerE3nboxp opgbyapos p<0.05.

3808 Yoopode. U2 B o mghade dgdgbacye Hggdebacm dnbiagsapatpiyare 41 3syoghge.
Jepobogede gdelgapobol, bobbapdo D gagaBaboli Erbab Sobgepgom, gorubsornes 3 taymer: |
33750 - 11 3g30nbgng0 D goghdobob myagagognen, 1 aneo - 12 3g3abgngs - D gogranbob Bogangeen
@ I gano0 - 18 398mbgggs Lobbemdo D gageBabol Lozdséobo dgdyzgemmdon. IL-6 o IL-10
306albegio 2-396 - dpdembiganol 3ofggey 24be-do @ ImblagaapoBagook 85 @egh. dyegagle
BrygFyapes ghhacpd N1

ghbecge N1 36538mboom Imbidagaerodgdyan 3ogoghme bLobbendo agmyebyte 3Gmaaame D3
gogys30bab 3pygaenemdels Bobgcpgoc.

gy 306980 (33/8am) <2063/8en 20-30 b3/3em >3063/3cn
1. [IL6

24ben 36.4549,935 12.02+10,99 12.9546,087

39-5-7boBerem g 18.9:4,090 5.1:5.26 5.06+1,55
2. |

24ben 5.6+2.217 2.7841,55 7.93:5.98

3g-5-7/boBeem/ ey 6.3+1.438 403+ 1,40 7.1s5,19
3. | IL&/IL10 - obcoggo

24ben 7.5:3.893 5.0:3.78 2654184

8g-5-7sbman/oy 3.17:1.014 1.484120 1.07+0.69

Ermgeatig bocmaesb Robb, TL-6 s IL-10 gobagbioyos bobbamals 3emaBasdn, Ligsgarbotdo
Beacmagligbobiohs LaEdgbre Bograapo oym wigeme $agede. $953Gmgape Boaéidol Bufigygbangdonsh
geaéiglom (p<0.001). bo&Bdbexp Boocpe oy IL-6 @mby D gogpdebol mgogagageb Bjrmby
3sgoghgddo, Kruskal-Wallis siodaf5aghnano dgligpb Sobgmgem, bbge $aneperd %@ﬁobw»e
(cpoogoda 1 p<0.001). °503“’Q’3°3"5 10 30 3gdrebigamolbil LabEEEme Bagoape oym
ﬁ%ﬂ;;e@ Ooagaﬁo*ah@m go>dobol gepapage. @oBogeGb 3gmby

@odg®edd 1. Jmllagarmadogook ofiggm @ogh IL-6-0b Bugybodangdeb (Lodpsaom) yaepocpghe
go¢>306 D-ob Lipgygbob Babgregacn (1 - myegegogye - <2063/3c: 2- goghadobo D-b Bogangbeds 20-
3063/3a; 3 - ba FBofaabo Gomggbrdals »<3083/Bap) Irmblngapndayool 3nHggen eagh

-
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Fagf sbygy dggoblogangm gogymgobgdel Gorapgbrds dmblngumpologrogeb 83-5-7 oogly.
e S T e T
g : s gogy @ o 06
byadebn o L:fs;o&'w dugrorma, Lbge ba gemg Sageppdmeb Bypatighom (p<0.05).

qoagials 2. IL-6-al Bofigghghamglal (Ladgocpen) gaamnapgbs gogaBob D-ob bgagghol Babyeogom
(- @W - ﬂim&'ﬂq_@: 2- Wﬂrﬁm D-k &d@ﬂh-ﬁ.:. - Eﬂ-m-a."ﬂ[:?: 3- hﬂﬁbﬁuhﬂ'r ﬁbﬁqgﬂﬁm&a
#3063/ 8] dmbdngormebogont Sgbymy magl

L&

wikim s B

IL-10 I!E-.:m@:ﬁnﬁa haﬁﬁﬂu&';@ Eﬁyﬁ@a Mnﬂa@nﬁnﬂﬂﬂ 3:]-5 E[:?:HJ. Entﬁwz_'n wﬂlmaﬁ
Bﬁaﬁa&m Ex-:-q'_l::-:u@ [I§] E:ﬁb&:ﬁnh E-mtﬁﬂb{b:r:mu ﬂaﬂaﬂﬁ:ﬁ@ﬂhﬂ: ﬂdmﬁﬂ haﬂaa@ﬂn {Pﬂﬂ.ﬂl:l. IL-10
fargagbeadal Boppol hobeghyor aeBrgemebee dmbdogoenabogol 835 @ogh Soyeghhgdde,
FrBganoapy sogbedbgiopen Sgblahapmegme maig@gh bbpHmde o pobipfxpso 1 mmbol
rrEﬂﬂEllu;]ﬁn Emb@gﬂﬁﬂrﬁa (p=0.02). IL&TLIO0 rado - ﬂrﬂﬁ'ﬁa{;{n‘r&hﬂnﬁlﬁ, gty 3:-533[:5, oliq
s e et S (e, o T b oo o
Eﬁ;ﬁﬂﬁmbnh Huﬂ:d:bn;umhﬂ: aﬂ@aﬁ:ﬁrﬂaﬂh 1L&/ ;LE:'I:I %Eﬁ@ﬂmma h.\tﬁﬁ:ﬁﬁ .ﬂ"“'ﬁﬂ!..“‘:'{i“" ﬁ
magobea (p-0.5).

highe Shbacgos Gbocegom, géesdobyns Bggocacigm o8 Bglghol gogengogfie S
ﬁ-:-:ﬂ:';:_'nmaﬂ liobbmda wﬁﬂﬁ:ﬁm [ HnﬁaEnEn-ll- Eﬁmﬂi‘lﬂ:ﬂh (25(0OH}D-b &I‘Dﬁﬂw
Ba,.'ﬂcgg:l o &n&ﬂ:ﬁﬂmn Ebﬁgzﬁﬂﬁmﬂ (25{0OH)D-b me.:ﬂ:b =30 53."&[;?} Labbenda IL 10-0k
Fhgffuges basbdghng douma ayn, Hogmiy 3afggen, dy 355 oogh o3 Jayohiegide,
ﬁ-:-ﬂﬂ;:_nmq‘; in Enﬁaﬂnﬁdln hbﬁaﬁﬂh ﬁn@:ﬁ:ﬁb Jdmﬁqgam I:pqﬂ.ﬂ_‘r]- Lhas mawﬁﬂi'dl a:-ﬁna
L-:.HEEE.:-; m@n@ﬂﬁﬂﬁu ] rﬁw deanls afh aaamﬂlg‘wﬂ;@a

Bppoagtob gebboapge. Fgofio Bimbals BoBubl Bufdmompgbo Iggimboomn Eecgumpiyay
boghaghin D gagsbobas bl B oot gidmgarghs 3 . Shgpsbengioms
et gobgol @rbgleod bobbopel 3gpedlado. dmepm Bapglal Ipbanagagegieb SeBmboanggiel
meboblo, D gagplabal @ygmgege  deofigyls  Sgbdafiapmiee  obogdyeghol Sodefion
ﬂuﬂq_)ﬂh_r:ra-ﬁuh aa%@:lmﬂﬁ [3,00,11]. F:uau W ﬂnﬂﬁ- a:u:_aﬂﬁrm Wﬁﬂ. Enﬁaﬂnﬁn [
ﬁrﬂnﬁ@:ﬁa ﬁﬂaﬂmﬁum‘] H%b@uﬁq&nrﬂ: aﬂw Wﬂﬂhﬂj ﬁam@-ﬂ&-ﬂ.ﬂm me ;gbﬁaa@ﬂﬁrﬂ:
lrnﬂthﬂd.l-maﬁ fimgmty bagianddo Erﬁﬁ@t@:ﬁﬂd‘r oy ﬂ:tﬁna, ataligborbl 3‘:ﬂ| W:ﬁn.
Loy pofymmogmns D Wﬂ:ﬂrﬂ: Whraﬂ:ﬁnﬁmﬂrﬁuﬂ Ix'rﬂdnﬂallmaﬁ [5.7.11].

gobos gofobacog, Grogeaty e dbogadgusty bobgoie obgho, oy
moBaBosbydgemn 3ommgghe  sbmpbema g yeghel gedmipdaggiol LigeBpepetighal  sbepghl:
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ey @b gty saglone Ggodyes B6edgbpemngebos qulsboolpiyann Sgblafopaem
A P NP S NS >
uaafﬂmﬁﬂﬁhaﬂrﬁﬂl asblsBog 3% oy simbogocl @ okl [24,17] grboncpab

bhgagalibgs sgmmaagdnl Sobaogom, 1L6 @ IL1D gsboboqngbs Fggdembonls bnddadols 3
Bafsyggbory. Bphododoliog. Rggl Bngfh Bglfogapran offs D gogodbol Ligeplel gsganghe
Msbomgpom L6 s dGpnebomgiem  pogmgeb  ILIOL  Secpghosdely  Lobbooda,  di
Pamngtedy hatiy [4].
gyl Bogth Socgiyene Beabopglighe arobiufigil gagelch Db shgpebomgion mgobglel go
agrderggh bodaaenghal, sobbbols gogysBobo D-b gagengbe Bgglobook yemobozyh Blgabatogmioly.
ﬂﬁ-&r@. %mnﬁ Eenla ma&bﬂb@. IL-&-als g‘:-ﬂEﬂ anwnhwnh ﬁrﬂaﬁﬁi Mﬂﬂ{:ﬁ.
obg 8y 5-7 gl W;Eﬁ Bacpoczo oy ggsBoin D cogepl St Ly oo
Bgestagbom, b 1L-10 Gmgméay Safggen. wamwwmwmmﬁww
rgee D-gogradnbiols LogBatioln Gemppfmiol menb. 3ggstiegie bhgfagngrbgil 3méel gy
hﬁﬁ-ﬁﬂ'ﬂ&u@ Jdoorma nHmauﬁaa:E'rD b gogmgapngnk Mrd:ﬁﬂ: ﬁ-ﬂﬂﬁn&nﬁqmﬂﬂhpaﬁhaﬂh I.IEB.:
ogyeatome Brmbopgfghl, bogoy gepobiozyn gyrmgpiem gegebipfgigapes oiyigé bobgglly D
Euﬂtﬂ:l&rh ahﬁmmﬁ ﬂtﬁ@{ﬁa @& dobn aamﬁa aﬁu-::f!ln-u':- ]f-‘r:r.“all-ﬁ{] [11,13,14]. alggn,
Ragho Srmbanfgie mobbggmfetne sghméms piagupgbmich Smgagbmsb, el gogedeba Db
fﬂ;m m Bgodenghs gebobocpybragl Fmpetiy Sl gyegrie Iggdmbonk baddadol
slggeton, Ragafigineme jamggeb bomgpdggenly Bgedenghs @agelizghom, 6l gagodobio D-b
@gepage (<2083/3en) dpdenpha gobrbocngheacegh Aa333038n LoBegagemghalo Bgdgboamo JBggArbank
bobdofol: oy ceyeatiog, g @abipnpgda gogofinbo Db E‘EW Hnﬂm"ﬂmﬂﬂ Fggrabock
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MIRANDA JACHVADZE, KETEVAN GOGBERASHTVIL
VITAMIN D STATUS AND ITS CORRELATION WITH COMMUNITY ACQUIRED PNEUMONLA
SEVERITY IN CHILDREN
Thilisi Srare Medical Universivy; G. Zhvania Pediatric Acadermibe Clinke

SUMMARY

Objectives. To elucidare the role of vitamin D status on the ourcome of pneumaonia, we estimared
the asociations berween vitamin [ seams and prenmonta sverity in children. Muscerial and Methods, 4
hospital based cress-sectional study was conducted in rwo hespirals. 97 children with community acquired
preumonia (CAF) aged 5-17 vears were included in 3 research groups divided according vitamin D status,
Vitamin D3 deficiency was defined as a level of seram vitamin D<20ng/ml. The history of the child’s
illness and the results from the physical examination and laboratory/instrumental data were recorded in
a sandardized form. Oxygen samuration (Sp0d), weight, and height were measured. Indicatars of the
severity of preumonia for analysic were presence or absence of danger signs, hypoxemia, prolonged
hospitalization, and ICU admision, consolidation on chesr X-ray, high inflammarory markers. Satistion,
Dara analysis was performed using SPSS 18.0 (SPSS Inc., Chicago, IL, USA). The nonparametric Lests were

used vo compare groups (Kruskal-Wallis and Mann—Whirney). Statisrical significance was taken as p<QU05,

Bemolte. Children with 25(0H)D <20ng/ml had an increased risk for reamment failure and a longer
duration compared with patents with levels = 30ng/ml (p<0.001). Hypoxemia and respiratory distress
syndrome were more common in vitamin D3 deficient patients (p<0.05). The leukocyrosie was in positive
correlation with vitamin D3 deficiency, but CRP level was not associared with the vitamin D3 status.
Preumonia cases with 25{0H)D level 20-30ng/'ml to compare with vitamin D3 level - 30ng/ml cases did
not show any significane differences in severity. Conclason, Vitamin D deficiency (level < 20ng/ml) was

BY

106



asociated wirh severity of CAP in children. There is not ver achieved any consensus about this question
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HHTEHCHBHON TEpaNiH, EOHCONMIANEA Ha PeHTTEHOrPAMME FPYAHOR KReTHH, BRICOKHE MAPKEpRl
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HAllle BCTPENANHCE V MALAEHTOR ¢ gedugurom ewtasmuAa D3 (p<005). Jlefkoqnmos noacsHTENRRD
EopperHposat ¢ gedugprom ertamiaa D3, po vposess CPIT e Gun caaxan oo cratycou Batasmiea D3
Cryiae MHEBMOHMH cpegi gerell ¢ HefocTaTRoM Bitasiima D3 0o cpaEHeHHN €0 CAYSRIWME ¢
HOPMANLHEN CONSMURAHMEN ENTAMHED HE NOKIMUHE KIKAX-1300 CYyLecTREHHLN PRATMHA B cTeneHN
meecri. Bameg Medwper srramuna D3 (yposens <20 H/sa) accouHUPOBATCE ¢ TREECTE THEBEMOHNN
y gered. [lo stouy Bonpocy emge He SOCTHFHYT KOHCSHCVE, B A AVIEETO BLMACHEHIA YTOM0 BOMPOCE
HeOORoHME JONOIHHTeNEHER JAHHEE TEKYLHE KAHAHYECKIET BCCIeI0BAHMHH.

ncSabeo fodgocy, dhamggob grgdgtodame
DW?WWWWW

gl
oudngrmadials hal:mmuua-m lhhﬂw&-:- uﬁuﬂﬂﬂmﬂmn
bl 3. ggoBiosls babgrpesbals Sgqoagfinct o ooy fon gepobogs

gy

Saligho. goenggel Bobobl Eadlloappgipe grfigrpegmb gopggfo D gofpleba
IHWHFHH = ﬁmﬂrﬁmh hn-?d-nﬂ:ﬂ.l- dmtools 17 Bemodeg abagel 3&33@&: I-hq- o
AN e S i e S s e - gl
Eaﬂmﬁaﬁaﬁ% < M) Ea.'&_r_l:.l. | tanmo .{\m&gﬂ :
Sogoghn D gosfofil (oo, 43 dogrgih s D gogpdobol 1 oo, 36 dogghcbon
mosgamgigais Japegbais 9860 Lo gmblrame sanee. D gogedebol Logdamobio Gompybmiboon.
&bﬁl%mmaa&wmlmw %mﬁﬁﬂﬁu 55@%@&5 1766, aﬁmﬂ:nﬂnuhhn-ﬂ:lnﬂnhawﬂlﬂh
oo 306l dogs g omsyofogiob brgoe - g, Bobs bfenfel b
E“'“‘;.‘]E"" dbeglema Befrgpfopiae, danpqfibefrgare Szybicomiol bedufbogds, golmflogree

qemababa. W ﬂ-:-:-EatﬂEm abagmnBo Hﬁﬁaﬁga SPSS 18.0-ob abﬂrwﬁr'ﬁm I:SPSE Inc.,

ﬂﬂcagn. IL, USA). ofoduton talgnte geboyghginene ofbe 3apmpiel Fgbames
(7 goce et o B ). Wt Byl s em o P-005 Bpagaghe
[ §] Enﬁaﬂnﬁnh Lighogplila oo ﬁﬂnﬂwrﬂ} abiagla e Lgglls deatnol LatoBd-fom Jﬂﬁﬂ@qﬂm ]
3‘5&'73@"5@‘] (p>0.08), D Enﬂaﬂnﬁd.ln myaopndel Edl'JlEﬂ an:luﬁ:ﬂﬁd: 67 %l (12 Ea@uﬁju:l mn&uﬁﬂ:
Bpdmligemabials amﬂﬁmﬂﬁ)ﬁr@m W&uﬂ fagl @a 3ohggene magplel Eaﬁﬂwrﬁﬂz moldnfmam
' c‘aﬁf:h ohiygBlioa B maﬁ@mﬁnf:ﬁ iwibﬁgmﬂﬁmm@ @asgacpgdal babafdanngriay E‘:h:P
Contrim oo R oy s Bt D s iyt oo car.
D gogpdobol 738afobesbon Bodgobathy HBggiebocls Lpdelipgfoe LefBazee zoBlbgoggighe
Emﬂrsﬁm‘rh dodmnbatiqmbol LoBdadals Hna 553 Eﬁ&umﬂ&gb. M D Nﬂnﬁnh EIReEIHe
I:;'g-mEa <20 E&lﬂcﬁ!:l @asﬂa&ﬁ:ﬂmﬂ neyen hﬂﬂ@ﬂu CAP-ob  Loddodqloob. 3 MFM
mogoglotoglom 190 o ofic BagBgneme Gaoly geBligblgle mo aggefaghol Beg auBoboqngie
‘me aaﬂﬁdmﬂﬁnh haﬁnﬁx‘i:ﬁa, hal.lﬂ-E-mEln htﬂam&lh @mwm el ﬂlmﬁﬁa@mbaan D
anthadabali Rasthogabionsh o jagdafgbon.

a3

112



(GEORGIAN

IM[EDICAL
NEWS

ISSN 1512-0112 No 12 (321) Jlexabps 2021

THBHIHCH - NEW YORK

EXEMECAYHBIT HAYUHBLIH KYPHAI

Megnunuckne nosoctu Ipyinn
bajetoggemel LaBgwogobm Losbgngbo

113



GEORGIAN MEDICAL NEWS
No 12 227y 2021

Covpowainine:
Grygoruk S, Dudokina S, Sirko A, Matsuga O_, Malyi R.

PREDICTION OF STAGED SURGICAL TREATMENT OUTCOME IN PATIENTS
WITH CONCOMITANT CAROTID AND CORONARY ATHEROSCLEROTIC ARTERIAL DISEASE

Aswen TM. laropoasmi HB_ Jawe @1, beasx EA. Asuen PH.

KOHUENHMA ONEPATHBHOIO JIEMEHHA BHYTPHCYCTABHBIX NEPESOMOB JIHCTAJIBHOYO OTAETA

SEJIPEHHOM KOCTIL ILIACTHHA LCP IWIH PETPOMPAJIHBI HHTPAMEYVULAPHBIR LITHST

Tusodeen A A, Yo HAL
KAHHHKO-PEHTTEHOAOMHYECKAA XAPAKTEPHCTHEA AMENTORTIACTOM
YETIOCTEN H HX JIHOOEPEHIIHANBHAA JIHATHOCTHRA

Berysenko A.. Kosonova O, Timoekhins 1.
NEAREST RESULTS OF TREATMENT OF EXACERBATED GENERALIZED PERIODONTITIS
IN PATIENTS WITH MANIFESTATIONS OF PSYCHOEMOTIONAL STRESS

Sukhoseseva O., Toporkova .
GENDER AND AGE ASPECTS OF EPIDEMIOLOGY
OF CHILDHOOD EPILEPSY AND ITS PROGNOSIS

Jachvadze M_, Chelokava N.. Gogberashvill K.

INFLUENCE OF VITAMIN D ON HUMAN HEALTH (REVIEW).

Solomenchuk T.. Lutska V., Kuz N, Prosko V.

DAILY PROFILE DYNAMICS OF BLOOD PRESSURE AND DIASTOLIC FUNCTION
OF LEFT VENTRICLE IN CARDIAC REHABILITATION PATIENTS DEPENDING
ON SMOKING FACTOR

Upunasess H.H.. Herpefa TB. Cyxopywen B.B.. heay H0.B_ Salipoamua 111
HERPONCHXONOMHYECKHIT AHATINS HAPYIIEHHA BSICUIIX DCHXHYECKHX OVHELHIR
Y BOJIEHBIX ¢ PATHEIMH THIAMHM TEMEHHSA PACCESHHOIO CKJIEPOIA

Halabitska I, Babinets L., Kotsaba Y.
PATHOGENETIC FEATURES OF COMORBIDITY OF PRIMARY OSTEOARTHRITIS
AND DISEASES WITH EXOCRINE PANCREATIC INSUFFICIENCY

Rynhach N, Kuryk O, Nesvieaylova K. Mestiuk O., Cherkasova L., Bazdyriev V.
PECULIARITIES OF MORTALITY DUE TO NEOPLASMS IN UKRAINE:
WHAT ARE THE THREATS OF COVID- 19 PANDEMIC?

Lichoska-Josifovik) Fama, Griveeva-Stardebona Kallsa, Joksimovikj Neoad,
Toderovska Betl, Trajkovska Merl, Lichoski Leonid
PREDICTIVE POTENTIAL OF BLOOD AND ASCITIC FLUID LABORATORY

PARAMETERS FOR SPONTANEOUS BACTERIAL PERITONITIS IN PATIENTS WITH CIRRHOSIS .............

Wlanaanesa KA., Kacenoas A.C.. Hoxyixren M, Kapavy vowa PAL Bexenona AO.
AIHAHHE @HIHOAO M ECKOIND H NATOJOIMHYECKOID CHA
HA KJIHHHYECKHE XAPAKTEPHCTHEH CAXAPHOIO JIHABETA THIIA 2 (OB30P)

Kovatevit 8., Sobot V., Vejmovié A., KneZevie V., Milstovié J_, SeganD.
FAMILIAL CIRCUMSTANCES AND PSYCHOLOGICAL CHALLENGES
IN ADOLOSCENTS WITH HISTORY OF CHILDHOOD ABUSE

Akhalkatsi V.. Matiashyill M_, Maskhulis L. Obgaidze G., Chikvaris L.
UTILIZATION OF HYDROCORTISONE ACETATE PHONOPHORESIS IN COMBINATION
WITH THERAPEUTIC EXERCISE IN THE REHABILITATION MANAGEMENT

OF FUNCTIONAL LIMITATIONS CAUSED BY KNEE ARTHROFIBROSIS

Subtasishyvill 1., Khetsuriant R.. Sakvarelidze L. Arabuli M., Petriashvill Sh.
MORBIDITY ASSESSMENT ACCORDING TO GENDER IN GEORGIAN STUDENTS

CGMN

114

19

42

51

7

3

91



0 Rl perpecciss. Creacpapoassdl nporean. -
ol LT 0 TH B ROTRIE SNSRI OOTRETOTHNET YPil-
BN BN N a0, Tk 1 KTl Perpe ool

Fayhnty

-i'm:rﬂq.rul.'. n.'qph ;'hﬂql_:mhlml'. ;ﬂmﬂlu{wm}. n.'..'u‘pﬁ'l-
FEgps s mﬁwﬂl‘ﬁ“u{ql .'\.|.|.'|,:|_+:"|;|-i'm- s Hourms .H'qu,,&u-‘:-u

"m.'u‘:]hllﬁilllnll:p.. g fnden jraga

bt gl g el BBt pohampmgial Ll
";:Em- .'-,.pw;flll.'q "|'|.1ﬁ_|.l|-:|ul'. -i'ln”‘l"l;"m.'. .'m;pu}ﬁ-plﬂw b,
'l.:-.nr..pu,;.ph Wmm‘ﬂtﬂiﬂm ‘nFﬂ,:.pFl.‘q"'l“fp,'l‘flmﬁ.\

el Behohl  Tatfloepsghes  doglgme  aho-
ol pebnypehonk o R Bl
Uit i s oo, apaprao, slgopmigratiol olis e
g ma g AobalinePiegdnl o ohlabegpia

AR IOME HOBNTM FEVRIT
Ll SR DT ARG Lk N

wosgoagpnle pafignmafipal Bpbdn dfeghebel S
bk,

.'-'\Jl.llllrll.r rq,::'l'l‘r :Hllwvjfr;\ Lm’a;gfpl.-. i -
qhnl‘rrq- i'l‘ﬂlu ﬁnf:,'d'l""r‘rl.:'-\_m .'I-uu:lr:l_.'n:llr l|&:|.5|_r||:||n'v|.::|.l|-
hEEEn mﬁfpﬂlcﬂqr:: .\mnﬂﬁ:‘:n nlm.|||-|| -;'h'h“l*-
:F'-:'Hl i Th:‘\_ﬂ:w'ﬂl ~ 357 (3L 14%G) |m.11rrv-g|_-rv n.‘-.\dn.'-
Bogiphe (T4 Tameh - 44 @0.7%) e Sehatgba
[ 1517 E',"u‘-ub = 206 (26 1E% L

n.‘ﬂ&‘:"‘t‘:ﬁhuﬂlﬁ n.q.ﬂ'l[glg:m-ﬂn, r\kul-;'rn. ith=
goumpsha e dfgupmagn ebgopnipesia e
linnk '&ﬂ;w 200- 20 W .F;|I‘|'H!rv|.g-'3:|.. ‘Fl:rqr:ll;rﬁiu_-ll
o adferrbetidogees phneebe B Baliphgbepok
dterg B HIE-2000 T, Behoyggitok Bahpaom.

;|.'||ru;l;|l;l:|n-u-|| ﬁ.'q.ﬁq“l“i'ﬁ.'\.-q-rﬂnl\. [ .\H.'\.-quanl\.
wepahgfndigdaeen  dEheg b dagilgma alisgol e
liahpopshaBs  Fphatallgte Mogeerdome Speigbonk
melfmpndah, agilgma she ol obgegpmeprstinks g -
Frirngn iy L.n‘-mﬂnEn, n||;|:|;|, ﬂﬁ.m—rv;'umln ﬁ,:w.,ﬂ]#‘ﬂlll.‘-
aelfrpn k.

INFLUENCE OF VITAMIN I ON HUMAN HEALTH (REVIEW)

Jase bvasdre WL, Choloksva X, Gagherashoili ke

Thilist Sasee Medical Ueiversity, Deparmmess of Pedbasrics, (reorgla

Vitamin [ deficiency remains @ significess global, public
bealih problen despiie @ availability of supplementation and
mamerous pahlished guidelines for its prevestion. I cen have o
mzpor inpact on the kealth of infans, children, and sdolscents,
with ramifications that persist inio adulthood. Features of via-
min [} deficiency and osseomaloca mclude: 1) hypocakemic
seizures and teemic spasms; X life-threatening hypocakeemic,
cardicmnyopady; 31 bone paim and mvescle weakness; 4) b
and pelvic defomities; 3) faibore o thrive: 6) developmenizl
defay; and 7) deminl anomalies. Rickess, because of vimmin [
deficiency can alse lead o death from bean failure caused by
bypocalcemic cardiomyopathy, even in developed couniries
[2.8.22]. In addition, narmowing of the pelvic outlet afier muri-
ticnal rckets in chikdheod can pesalt in obstructed labor snd ma-
temal and feial death | 10,33, The objective of preses stady wis
10 gssess the sssocintions betwesn vilamin [ concentrtions and
respirmory disenses in & large ond rapidly expasding literamre.

Materdal and methods. Observanonal studies and numer-
o mandomized mals were sdecied socording the key words:
vitmmnin [», the bypovitaminosis D, respirsiory disesces. [hain
sources: - Medline, Embase, the Cochrane Ceniral Regisver of
Conirolled Trinls, Web of Science, Clinical Trials gov. and the
Intzrnarionsl Smnderd Randomized Conmolled Trials Munsber
registry from 2011 to 2021,

Resubts amd discussbon. Vitenuin [ is o stenoed thet regulomes
the function of around 20 genes in the humsan body. [1's s
depends on the ot of visanen D produced imthe skin throagh
the ulwaviolet radintion md received with food [37). Thus, the

36

time, geagraphicsl keation, skin color, sge affects the fomuation
of vitamim [¥ i the skin. As for the nuinitional defici, vitanss [
coment in food is 100 small wnd esefficien w0 cover demands
[0, 12,41 The temm “visamin [V i used for two diffevess foms
which are found = natare: viamin I'."rI {cholecalciferoly froms
onimal sources mnd vitemin [ (ergocaleiferol) from plants.
Vitmmin 03 o be convered imo an sctive form— 1, 2500821,
sl mndergo two processes of hydreaylation in the body. A the
first sage of bydroxyloion in the liver by the sotbon of 23-hy-
droxylase (CYP2RL), 23-hydrocyviemin D [23(0HD, also
called caleidiod is formed. Wihile the sevord hydroxylmion in the
kidneys by the action of CYP27B1 | le-hydroxylase). leads o
formation of the biolsgically sevive fome, 1,25)0H)20 - caleini-
ol - the bicactive honmonel fomes of vitamis O [10,1650). Cal-
ciritd is able 1o regulaie calcium-phosphones balance in vanous
pathways, first stimulating caleium snd phosphorus absorpiion
by enterocytes. When distary calcrem intakes sre insdequme,
calcimiol imeracts with the vitansin [ recepoor | VDE ) expressed
o s teoblmts, bringing ceteos|asis precaersors 1o mabemtion and
promoting calcvam and phosphonss absorpticn by bone tesue.
Caleitiol sots symergistically with parathormone (FTH ) that acis
im bone stimulatisg caleium sheorption by the oseoclosis, wnd
im whe kidney where it promotes caleium reapaake in the rabales,
phosphonus excreiion, and vimmin [ comversion mdo its sctive
hormone fiorms [41]-

Vinanuin [ stoius is defined by the messarement of 2508
concenirations. This term refers io both its circulaiisg forms, the
2500HND, and 250H]D,, the lem from plani disiory soeces
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I._H['L':IHb:D mseaemrement docs not reflect vitamin [ sigius, ow-
img vo the shon balf-life (4—& h) and the bewer concentration (pg’
mal ve. ng'mdp. 12508 D levels are reduced only when 230H)
D levels are below 4 ng'ml. The messurement of 240H)D i
difficult due 1o its lipophilic sawre, the binding 1o vitansis [
bimding proseim, the diffierent ciroalating fomes that sko include
cpimers and isobars, and the sindardizaton. In particular, the
24 M dihydroxyvimmin D may represesa up o 10-13% of the
tonad quantity of 23 OH)D [41]. According 1o the latest guide-
lines (10, 17,1941}, there mre 23 bydronyvitamin [ (33 [OH)
D) deserminances: 21-29 ngfml (52.5-TX 3% nmodd) - dingnosed
s vitamin [ iscafficiency, and if its concentration <20 ng/Al (=30
nmsal 1) - witansim [rdeficiency. Consequently, the suffickent con-
centrmtion of vitamnin [ is 31 =60 ng'ml {seconding to the A meni-
can Pedisiric Academy 3 1- 100 sanal 1) | 10.27]. According to the
recommendations of the World Health Organicoion, the Ameri-
can Pedismic Acsdemy and the American Endocrinolagisis® So-
ciety. it is recommended the prophylectic daily dose of Vicamin
[ =300 [UYday in bresstfed and supplementary fed infants wp o
| year of age. On the other hand, WHO reconsmends the exten-
siom of breasifeeding up the age of 2, bui there is nodhing about
witanin [} supplemesaation. Froan 1 year o 1% years, it is recom-
mended for 6 [U'day, in sdahis - 19-30 years ofage | 500-200)
1L day [27). Adolescenis are ot incressed sk for visamn [ defi-
ciemey [ TELEE 19 40), thus the Society for Adokescem Health and
Medicine recommended continuous vitamin [F sepplementaiion
(f(H) T daily for healhy sdolescents. and a1 bease 10060 1L daily
for adodeseents ot sk for vitanin [ deficieney or insufficiency)
im addition 1o vilanen D received throegh the dien or via sam
exposure [44,45,39)

Despine the high account of sunny days during the wear,
the southern Fwropesn and Asian couniries - Turkey, Greece,
Egypr, Saudi Arshiz [ndia, Jopan [1.01938645 49)] is registered
with [ Vitanuin®s low rate compared bo the developed norhern
couniries. It is noted tha the bevel of vimamin [ depend more
oft eountries economizal level than geographical location amd
physical faciors. [ hypovileminosis is more chamctenisiic for
developing couniries where it is prolonged bremsifeeding with-
out vitamin [ supplememation, the govemment does not regu-
lare suppon with vinsmin [, the pogalation awereness about this
problem is very low. [3.9 3243

Despite intense focms aromnd the role of vimmin D sapes in
heshth and disease, there bas been o worldwide fxilure o imple-
mezm public heakh guidance md eradicaie the most severe mani-
festmtions of vitmmm [F and cakium deficiency in most vulnemble
populaten — childhood becmese of several barmers - such o rebac-
tance of mathers o give their children daily supplensssastion, lack
of knowledge sbow vimmin [ actoss end the nsk of seinionsl
rickes, lack of maoreness by health core profesionake, sscumption
et sty boreast ol med formnle mille provide safficient vimamin
iminke [40,42 48], According the lierary datn, this problem is espe-
cially serious for developing countnies | 1, 54.34,45].

I is known that Vitamin [} deficiency in children casses rick-
cis, at adult age develops osteoporosis on the hasis of hypocal-
cemia Acoording 1odaa received in pezem vears, it is confinmed
ther relde of [ vitamim deficiency in the developmena of other
pathological conditions such & rewerdation in lincsr growih,
chesity, disheies, chrome En:ugle symdroms:, meuro-degener-
mitve disesses, fumors, owoinnyene, cardicvascalar disees
[2.10,22 28] Differem dain were published in the Britsh Jour-
nal BMI and Amencon Csteopathic Association [27.46]. Vin-
muin [¥ is not considered 1o have impact on hunsan health, but
the arthenirs pezommeending 1ocomtinue research in this direction.

L= AL A

According smhors conclusion. althosgh vitamin D i thought
1o influence many discase processes, the evidence is currenly
insufficient 10 suppon supplemenistion e enhance exreskeleml
bemszfins. The wmbrella review of vitmmin [ resegrch reveslsd
s evidence for decreased nsk of colorectal cancer, momvene-
bral froctares, capdiovasoular disemse prevalence, hyperiension.
ischemic siroke, high body mass index, meubolic syndroms:,
type 2 diabeies, small for gesistional age-birth, and gesmiional
dinbetes mellisas [46]. On the other band. the overview of the
liserasare conducted by Pabbled METXUINE and Cochrane Da-
nhase Sysemane Review published m Mayoe Clinic Proceed-
ings confirms the multiple functions of Vimmin [ rather than
infheence on skeletal bealth. 1t was noted e effect of bypo-
vitamisesis [ on progression of some md chronic infections,
development of smoimmune, endocnne diseases, & well as is
imspact on the epigenstic programming of the feoss [21]. Howe-
ever, while recent dat ssggest o possible role of vinsmin [» in
the pathogencsis of several pahological condivioss, including
infectoos and oulcinemune diseeses, the sooml impact of vie-
mim [ stwtus on the global kealth of children and sdolescents,
ather gan bone, remains o subject of debate [4.4044).

Vimmin [ has complex mmunoregolaiory propemies by
midulaiing both msate aed adaptive imemunity and regulming
the inflammatory response. Wilmmin [F afects B hanphocytes
proliferation, differestistion and mtibody secretion, as well as
& Tezell shift from Thi to Thl phenotype and dhas |t the
poientinl vissue demmge sssoiaied with Thi cellular innene
responses. Vimmin [} affects the differentiation of Treg cells.
its participaiion in e developmeni of auicimmune discases.
I,I!'-Iﬂ.l-l'lj]- npﬂ'lie: om ghe synthesis of pro-aed anti-infans-
malnry & the prodection of the imerleukins - such as
[L-1, [Lets, [L-8, [L-12 amd THFox [15,16,50]. On the other hand,
the immune svstem cells resct o vitamin [ throegh approprn-
wie pecepiors [VIFR) and paricipate im s symthesis. Based on
the above, the plasma concentration of vitemin [F is inspomant
fior oucome of several discases and pathologicsl conditors ot
&l singes of kife [15.16,30]. A relationship between vitanss [
status and the incidesse or the sevenity of respirsory infections
in children bas been confirmed in many ohservational studies
[4.10,08.24. 26,33 31).

Hypovitaminasis [ bas & high prevalence worldwide m any
ages. In pedistrics, US dits derived by the Mationz] Health and
Mutrition  Exsnuination Survey cohorn isdicaie o prevalence
rangisg 9-18%, and 31-61% of vitemin [} deficiency and imsuf-
ficiency [32]. A recenl mets-amalysis wis conducted on all the
cobeot sradies of the Earopean populmicn. basing also on a pedi-
wtrie population of 14971 subjects | 1-15 years) [6]. The Authors
applied the Vitamin D sundardeation Program and developed
protocols for simmdardizing existing 23{0H )0 values from na-
thomal heshh/nutriton surveys. The prevalence scconding 1o &ge
{18 years, 7-14 years, aned 15-18 years] ramged 4T, 1-5%
and 12-40f%, respeciively, suggesting thal panicalar miention
should ke kept not only im infants b aleo in adolescents. Mon-
white subjects mnd those livisg @ relatively mild-laiude oo
tries (4760 M) had o higher prevalence range (3-20¢%) than
southemn counries. Limitatnoss of the siudy include the feci that
soime of the smdies mainly incheded children aged 7-11 years.
] bt vitanin [¥ supplements, foced fonifcotion or sen aware-
ness campaigns could bave infleenced the estinmaies. Data from
Inzlisn pedigirics are only kimived being represented by the
Roma cobon [12.5-17% years) included in the HELENA study
[&]. Particalarly, witemin [} sious should be monitored o least
wearly in subjects dat require supplementation during the while
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vear because affected from pathologicsl conditions or receiving
drugs affecting vitansin [ metaboldiom [41].

I & wellknown the sscient neethod - beliotheragy (trestmes
with sun rays] for seberculosis disease. They dhougha thm the
sun's rays directly killed the mubepcalosis mikobacteria. Sec-
cesshally wes wsed fsh oil (rich with vitsmin D) in trestment
ol mberculosis and 1o reduce the moraditg. Mow it is known,
that vitamim D is involved in the cormem functioning of the im-
miung sysiem. On other band, setivation of iuberculosis process
depends on nmune sysiem imeafficiency [13,23.52]. Acoond-
ing the authors data, de prevalence of vitamin [ deficiency in
palmonary tuberculosis cases & very high. Hypoviteminosis D
wis gesociated with more severe climical sympuorme, bigher spu-
tum smear positivity, and exiessive lesions in chest radicgraph
anuoigg palmonary wberculosi pabients [52].

During last years appearad data from controlled trisls where
there are confirmed D hypovitansscsis comelations with infec-
tions. The systemic review of the mndomized controlled trialk
and mets-anaysic showed the effectivensss of vitansin [ sup-
plementation for redecing morhidity with respinniony diseases,
fomt becouse of few materals sintistically relioble dsts were Do
received [4.11]). Consegeenty, the authors are recommending o
contimee and extend the research, using vitemin [} in the tremi-
miemd aof infections At the same tisne, thene are o bot of data shom
vitmmnin [} stofus positive comrelations with the upper respimiony
infections mochidicy [ 16,21,26,50,53,54 51 ). There are new dain
wheere low 2300OH D bevels are sssociated with & rise in hospi-
1zl admissions or oral sterokds restment in asthena paticets. A
et -amal ysis showed o significant sssociation betaeen vitamin
I seppllemmenintion mnd medection of ssthma exocerbations |1 7%
va, i, p0029) 3,14, 25.47].

In literary sources, the impact of Vitanin 3 is considered 1o
influence the durstion and severity of pneamonie. The suthors
mote that in the cases of severe and complicated posumaonia,
the concesamations of vitamin [} was significantly lower dan in
conrsl cases [200.24.38.31]. h is considered recommendations 1o
add vitamsin [} for restment severs pneumoenia. Virel and bacte-
nal preumonia kil more childeen than any other illness, se-
counting for 19% of oll deaths im chilidren less than fve years of
age worldwide; and ender-numtion, which incledes vimmin D
insufficiency deficiency, has been implicaed im 33% of all these
deaths [WHO, 2017

Interest in the potential for vitamin [ supplemenistion bo re-
doce the risk of acuie imfections { ARLs) has increased
singe the emergence af the COVID-19 pasdemic. During the
Ntk Coromavirus pasdensic (COWVID-19 disense) caused by
the new Corongvimus [SARS - CoV.l) conducted climical trizks
bave been confirmed the effaet of visanum [ on sevenisy and du-
ration of coromayiml poeemonin, development of soute pegpina-
tory distress syndrome [ 7). According 1o their daa, dhe involve-
mend of caleiiriol i the mansgemen of the disesce reduces the
meeed for mtencive treatneent by activation the vitamis D receplor
(WIDR). I pedeces cvtokin/chemsodome stonm, stmmulses neubno-
phiil newvity, bhas & defimile impact on incressed coagulation pro-
cesses. The relevance of these Sndings w COVID-19 is mot yer
confimd mmd requires further mvestganon [30).

The aim of precent sudy was 1o reves] ssociabions between
vitmmin [ concenirations and respirsory disceses in a loge
and rapidly expanding Inerture. The results of our sbedy show
that the vitmmin [} deficiency and nickets snll remains an un-
der-recognized clinical problens. The literatre review revealed
the lnck of knowledge showt vitanin [ actions snd the nsk of
mtritional rickets, lack of swareness by bealth care profession-
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nls, assumgdion that both beeast milk and formula milk provide
sufficient vitamim [ intake [40474%). According the lnemary
dain, this problem is especially serious for developing cowmries
[1,34,55,45). On the other hand | the lost years literary dain showe
that there is solid evidence that vit [ supplememstion can re-
duce the rses of infectbon in pediairic popalation [4.11]. Thepe
e @ bot of data about vitamin [ sietus positive comelations with
the upper and lower respimtory infectons morbadivy [16.21,
22630033 34 38.51]. It is also e growisg evidence for &
beneficial role of supplementation in preventing auisimmune
dizorders and asthma exscerbations. But most of reseanchers
have concluded that clinically weeful effect remains wncenain
and requires confinmation i ferther well desigmed mndomized
controlled trisk.

Cenclusben. The systemic review of the andomized con-
trolled trizls and meta analysis showed the effectivencs of vie
tanim [} supplementation for reducing moridity with respim-
tory disenses. But most of researchers bave concluded tha dos
reman uncemnin end requires confirmation in fander well de-
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SUMMARY

INFLUENCE OF VITAMIN 0N HUAMAN HEALTH (RE-
VIEW)

Juebvadee M., Choloksva N_ Gagherashill B

Tilisr Seare Mediew! Enversin: Deparowmy of PoVaurice,
irenrgia

Ohjectives - the associntions betwesn vitmmin [} concentra-
tions and pespirniory discases hove been sssessed in o large ond
rapidly expasding lieranre.

Ohservational sdies and semerous randomized wials. Dain
sources: - Modline, Embase, the Cochrane Central Register of
Conirolled Trials, Web of Science, Clinicel Trisls gov, and the
Internationsl Smnderd Randomized Conrolled Trals Numsher
registry from 2001 1o 2021, Vilamin [ ploys an eseential role
in maintainisg bone health throegh regulating calcium concen-
tratons in the body. The development of vitemin [ deficien-
oy is nssocised with deteriorating bone health and in severe
coses, hypocaboemia, rickets, ond osteomnmlacia in children and

APER AR TOME MBI TA TR
Ll SR T AR LA N

ndults. Those ot gremest nsk of vitmmin D deficiency include pa-
tienis with chronic illmesses (e.g., choonic kidney diseass, oystic
fibrosis, asthena, and sickle cell dsense), dark-pigmented skim,
poo nutriton, and infems who are exclusively hreastfisd,

The primary source of vitmmin [ is sunbight exposupe with nu-
ritional intake. However, the composite literature is often con-
fusing and has led o hested debaies b the oprimal comeen-
trations of viamin [ and reloied guide lines for sepplementation.
Ancording 1o the last period of reseanch., the impact of vitesmin [
is actively discussing the cormrect fanctioning of the imnsane
sysbem. It is esinblished that i panticipates im the formation
of the innate and sdaptive imemune response. In last yeors ap-
peared dain from conmalled wrials where there are confimeed
[} hypoviteminesis correlations with infections. The sysiemic
review of the randomized controdled misls and neets analy-
sis showed the effectiveness of wilamin D sapplensnision
for redecing morbidity with respirsory diszases. In biterary
sources, the inspect of Viamin D is considered wo imflusnce the
daration and severity of pneunsonia. The authors sote dhat im
the cases of severe and complicated pneumsomia, the concen-
trations of vitanin [} wes significanily lower than in cosirol
cases. It has been proposed that the activation of the vitamin
I3 recepror | VD) sigraling pathway may gemeraie beneficial
clects im ARDS caused by SARS-Co'¥-2 with decreasing the
cytokine'chensokine storm. regulating the remin-angictensin
swstem, modalaiing neutrophil activity.

The sysiemic review of the rendomized controlled mals and
metn analysis showed the effectivenss of vitamim [ supple-
menintion for reducing morhidity with respiratory diseases. But
mceit of researchers have conecluded dhat dats remsain e emain
and requires confinmation i farther well desigred andomized
controlled trisk.

Keywards: vimmin D, she hypovilmminosis [, respirssory
disenses.
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[lene @ccOcOOREHETD - GHATHY JANRHEE 0f SooOLmImHE
My kosneaTpam el smasmna [ u peannsisn asbone-
NEHEEMN ¥ AETEl

Mprama i poR S peTyELTOTR SHOMOASCIEILIN RS-
MIMHPOASEHLY NCCECI0RIENH 1 KK Balmonesnil,
OCRAIENHLY WINSHEG POl ST RITOASE
[ . wpopomke weaomesn. O 7ol 1emss DpocsoTpeih mdim-
ko Gevw nomikax Medling, Embase, the Cochrane Ceniral
Regiser of Comtrolled Trisls, Web of Science, ClimioalTrials.
goov 1m 20012021 . Berasann D) GumosieeT Saadisyie poik
0 TIPS TIOPORLS KDCTHOR CHCTEML VTEM PETYENpO-
RIS KRS KRE B oprose. Jefeamm amesm-
[ cenim ¢ VEYIEHIE sSepATR IO NIOTHOCTH KDCTel,
CNOCOHCTIYET P NI NIRRT | paxETn v aerel |
oo TessiAEIm ¥ pocmay. [anommasseo D ame seTpean-
CTCH Y MRISEHTON ¢ N e KA o i | pane-
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Y MIARCHIH, KOTOPMC UTHTEIRICE BRSNS HANOTITCS TOXRK
i TPV Uecer ScKapatimesines. OCHORHIIM NCTOMHIEKOM RIITAM-
D ssasercs commeqnail caet i nuTaEne. OTNaKe CAHHONO
scing of ouTHMATLILLY KoUnCHTpagEY BTz D apoai
1§ COOTECTCTUYIOUULE PYROBROACTH 1O IIETENING B SHTCPATYPHIAX
RCTouEIRAX He useeTes. Ha coromuemmini 1eHk B Tpoaosis
HCCHCIORBIIEX. OKTHRED OOCYRARTCS ROWISHCTIIC RITAMIEHE
D ua dymamomspoaaisee sustysenodl cacTesie. Yoranonseno,
wro mrrasos D yuactayer o QOPMEPORIINE BPOUKICRROI0 1
AAMITINAIO MMMYIEHOrO OTacTa. Cornnoeo MuoReCcTHy lin-
YUY BCTOUSBINGE, AICKBATIEME KoMueRTRamne mmaosn D
RISDQEIROT MEIIMYIO Podi B Gopatepoaainns KcTioll cucre-
N B ACIRASESCCKON ROIPACTE, B THCKE B TAIGITC OT 2yTOEM-

sy Jobosenumil. B yenomsy scmamen soposmipycsoll
widexmii cogepamngo untaasia D npiascrcs ocoboe wave-
wiee. Baswieno, wo axtinasis penentopa simasez D (VDR)
OKAMIIIET DONCENTETRILE 3$desT 0 scussann SARS.COV-2,
YMESIAOS SITOPM IMTOKMNIGY XCAOMMNIE H AMQTVINPYS AKTIER-
uoeTs welitpodision.

COmacho TNTCPATYPHIM JANIEMM, HMEIOTCS H0KIMITE M-
CTRE, W0 tpuen aeTavain D crikaeT yponcih pacnpocTpane-
s edesmin b neusTparsccrodl nomysmn. OFHas Hesoro-
PLE HCCICROMTCIN YTRSPUCIROT, HTO DOscKITeT il Y dext
unrsoeies D octeserca neonpescacniia u tpefyer mposcie-
I THRTCTMN0 CRSUEPORAINIKY PAIIOMIENPORIISEIX K-
TPOURHPYEMIIT HOCHETOMEHE.
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VITAMIN I STATUS AMONG GEORGLAN CHILDREEN
WITH HIGH ACUTE RESPIRATORY MORBIINTY

dachvadze b.. Shamddze L., Gubelidee N.. Gagherasboill ke

Thilis! Sagee Medlical Ushversivy, . Zinvante Padiotric dcademic Citele, Geargila

Vitamim [ deficicncy bas been idemtified os & common meis-
bolic/endocnine abnomaliny [TE2.356)]. Vimmin D deficiency
(=20 ng'mL} and insufficiency (3030 ng'ml ) affeon slmost |
billlion people worldwide. Considersd os hormone rather dhan
m vitamin, vitanen [} bas receptors on vimmally every cell in
the human body. In sddtion o bone metsbolism, vitensin D has
many roles in e body, including cell growih needalation, nes-
romuscalar and mmmune function. and fleamation reduction
[1,2,232425])

Thepe are several publicwtions, where it is confirmed Vitamin
D influence oo imnune system. [t sctivates the mmate and damgp-
oo the adaptive immune systems [6,.22,25 52] Deficiency has
been bimboed b imerensed risk or severity of viral idections, i
recumrence, imclbeding HIV [1.2.3,10]. Low levels of vitamin [
mpgezar bo be & risk facior for wbercalosis, and kistorically it was
used fich ol (rich with vilanin ) [12]. According several ne-
search dama vit D supplementation decreases e nisk of acule re-
spirmory tract idections | 11, 12 and the exacerhation of ssthmay

L=Lri

[4.06,1%]. Evidence & |ocking on whether it does so i children
under five years of age [17.21].

In 2016 m Cochrane Database Syst Bev. [51] wes published
dats from hiE;h.-. middle-, and bow-income Em.l.n.u:iﬂ.'l.':h_ienﬁ'l.'u
of the sudy was 1o evalume the role of vitmmin D supplemens-
1hom in preventing preumonia, fubsroalosis | TEL disrhea, and
malena in children under five years of age. The siudy covered
dets from rendomized controllad mals (RCTs) that evalusted pee.
venive sepplemeniation of vitemin [ (verse ploc b or no imer-
vention) im children under frve vears of age. Awthors concluded,
that one large mal &d not demoretmie benefitof vimmm D sopple-
mentntion on the cidence of preumona or disrheea in children
under five yeors. Triok that evalened sepplementation for pee
perfimmed. Pnomsonia is still the most common cause of death in
small children. The last publications show the meresed evidenoe
of associntion betaeen vitensin [} deficiency and sevenity of lower
respirmory trect infisctions and pocumona | 15, 2550]

s
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The group of swthors |1%] published the data of systematic
review and metn-anzlysis of mdividus panicipam dms (IFD)
from mandomized controlled mals 1o assess the overall effec
of vitamin [} supplementation oo nsk of scute respirbory tract
infection, and to deniify factors modifyving this effect. Authors
concluded that Vitemin [} supplememation prolects s@aife
acuie respirsory woot infection overall. Patiems who wepe very
vitmmin [ deficiznt expenienced the most benefit.

%, despine imense focus sround the role of visamin D sisms in
Eezahh and dizease there has been o workdwide failure to aadi-
coie the most severe manifesistions of vitsmdn [ ond ealcimm
defickency in most valnerable popalation — childhood. There
is w0 published dain sboen vitanin [ plasma level m Georgian
popalation.

The presesn sudy was condected 1o reveal win [} comem
amsorgg Gieorgian chdldren with high sowe respirmiony maorbidity.

Materisl amd methads. The procpective sheervational sudy
wits performed by companisg serum vitanss [ bevels in chil-
dren with recmmesd respirstory infections (Upper respinaiony
Tract URT infections, bronchiolits, bromchicis, pnesmonizp and
bealthy children i rwe cities of Georgia- Thalisi and Basiavi.
The 2 cohons of 277 dhildren at age fom 3 months wo 13 pears
were formed. The first cohon fameed - 147 children with recar-
rent respirstory infectons. |30 healthy children were imcluded
in contred group {11 cohon). Chal dren were inchaded in study un-
der paremtal signed agreements. 3 age groups wepe performed
— 131 children were oi age- 3 months o 3 yesrs (1 cohon - 68
children and Il colsrt — 63 children), 100 dhil dren -from age 5
vears and | momth so 10 yesrs |1 ool - 50, [ cobert - 50}, and
44 adolescems - feom 10 vears and 1 month to 15 vears ([ cobon
- 248, [I cobon -17) [nthe | age group from [ cohon (68 cases)
were ineluded 32 cases of bromchiclitis, 19 cases of mpper respi-
raiory tract acute nfections and 18 cases of preunsomia. [n the
second age group (30 children) were meluded 16 cases of URT
infections, 13 bromchitis, 19- preumonia. The third sge group
2% children) was fonmed by 9 cases of pneamonia, 10 cases of

bronchits and |0 cases of URT nfec dones (Dingram 1.
21015

s | 20
68 |3 morths -
5'|I'H'1-:I
505 Iﬂ'rlllfl'l

Dhagram £ [47 ohtldven widh recerrenr respdranoey infecrions
¥ age growps) - I Colar

Une moment blood concentmstion of 23-hydroxyvitamin [
wits determined in every study panticipant. According o peent
consensus, & 23(0H)1D concenration <30 nmol'L, or <12 sg/'ml.
wits an mdication of vitamin [} deficiency, a X3{0H D) concen-
traiom of 330 mmolL, or 12-30 ng'ml was considered 1o in-
dicate insufficiency; concentrations =30 nmodL o 250 nmalL,
or 30 ng/ml -1 (Ming/med. was considered 1o be safficien (8, 200
The childrem with recames respimory infections were selected
at the moments of ambalsmory visits in Rusavi or Thilisi of-
fiees, or during hospital sty &t Thilisi Simie Medical Llnrl.'\:ml:.l
Fhvanin Pediame Academic Clinic. A soructured geestionnaine
wias compleied 1o collest dma on demography, diet, durstion of
bresafeeding, vitmmin [ sepplementation, family history Sor al-
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lergic diseases, resparaiory mochidity. The hiswory of the dhild’s
illness and the resubis from the physical exanisation and labo-
retory insirumeniz] doia were recorded in & sinndardized foma.
Collected dats were smalyzed for simisteal significance.

Resalis amd discussben. The most of the affected children
(B09%) were investigated over the period 20018-19 Movem-
ber — April. The hospitslizniion for upper and bower respirstory
dizenses socurred in 92,99 for geoup 1. Té X% of growmp [ amd
31.8% of the 1l group.

Mlean szrum 2300H ) vitesnin [ bevel im the [ age group with
respirainry infiections was 14 4745 44 ng'ml and conrol growp
dain were-33. 34ng/mli8. 66, Among children from 1 age growp
with pesgpirmiory maorbidity vit D bevel was 12432527 ng'ml amd
conirol group deta were 2771123 ng/ml In Il age growp
mezim serum 25((FKH) vitamin [ level was - 14.3%4 flng/'mL
Comtral group dain - 28 30+ 12 59ng/ml Comparison of senim
2300H ) vinasnin [} levels betaeen the study groups (1 cchon ve
11 cohort) revealed a stanistically significom differesce (p20.03)1

Dingrans 2.

T

- RIRRES ]
e

LT ] g

L e | = B T ey

Cavegary [ - f ape group (3 soncks w0 3 years); Caregary
2 If age growp (3-1ivears); Caregory ¥ - (T age group (1015

s

Diagram 2. vinamin L fevels dn clildven winh rocurromsd respd-
raary iefocrions and bealvy clildren

According 1o received resubis, only the healthy children from
the firsad age group bad the sufficient vit [ plasma concenaration
3334860 ng'mal. Ini beoth other age groups (from age 3 year o
10 and 10-13 yeqrs) the vit [ plasma levels were insufficient
(27.71 mg/ml) &= it i= defined in Endocrine Socisty Clinical Prac-
tice Crmideling, published m The Joural of Clinical Endocnnel-
ogy & Mewsbolicm, 301 1[4]. In 14% of healthy adolescents from
group [ the vit [ plasma level was <30ng'ml | 1611 3ag‘ml).

We performed this study 1o evaluxe whether lower serum
levels of vitemin [ may be nssocised with o higher risk fior
respiratory tract infections. [t was selected children ar age 3
msonths to 13 years with high respirmory morbidicy. Mo of
the cases were with the recurresee of disesse episodes. [nf-
ficalty was that there is Bo universal consensus on the defini-
tion of recurresd childhood BT [14]. Recurres pneamonia
is defined 2 2 or more episedes in o single vear or 3 or more
cpisodes ever, with radicgraphic clesnmg betwesn occur-
rences [21]. According o World Health Organization (WHO)
data. & child could present, ansmelly, daring its five yvears of
lifie, 4 #o B episodes of respirmicry infzctions, afecting mainly
lower respirstory system. So. it has been proposed that wo di-
agnose BRI at lessi one of the following onsenia has to be
present: =6 respiratory infections per anmam, = | respimoory
infection per meath isvalving the upper airways from Sep-
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tember to April =5 respirstory infections per annum mvolv-
ing the lower airways [14]. Sa, in our study in the research
groaps with recament infections were incbaded children with
mzare than 3 episodes of pneunsonia, more than 3 episodes of
broschiolitis and bronchitis, -8 epizodes of AR per annam.

According to oar pesults, the childrem with recurrent re-
spirmtory imfections revesled stanstically significant Jower
level of vit [ then healty childeen. [t is congistent with
syshemanic review and meta - analysis of ch=ervational study
resulis, published in the lamusry 3017 issee of Trogical Doc-
vor, JAMA (2019 Allergology end Immusopasthology 2009
[1.5,15], where it was found the mimed resulis. Some trials
confirmed effect of vit [¥ deficiency o high morhidiny with
ARLThe reason why vit D eppears o work in some siluations
bamt nost wihers., is not endersiood vet. But what wes confimeed
that vitamin [ levels were significantly lewer among childres
with recament respirstory tract infection vs healthy contrel.

According our study resalts, in the group of children at
age 10 to 15, vit [ plasma concenimbions even ansosg healthy
ndodesomms (conirod) were insufficient'deficient soconding 1o Endao-
crine Society Clinical Proctice Guidelines, published ot 3001 ond
2006 [R9.20]. 14% of Georgian sdolescents were vit [ deficient
(it [ plasma bevel was <Hinny'nad]. This dea is consistent o dais
of other researches published from Furopean, Acisn snd odher
comnries. The Society for Adolescent Health and Medicine repon.
e, that Vitnmim D deficiency is conumon im adol scents workdwide,
and the list of reponed dewimental heald effects associmed with
this defickency continues o grow [29]. As adolescence i & oritical
developmenial period for bone health, the effect of vimamin [ siave
on pamthomsne (PTH) concenimations and BMD i adolescenis
could be of major imporance.

Canclushen. 5o, 2HOH D deficiescy n children was asso-
cimed with high meorbidiny with respiratory infections. After &
years of age the healthy children in Georgian urban regions re-
weal Yit D insufficiency, sspecially in adobescent peniod.
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SUMMARY

VITAMIN [ STATUS AMONG GEORGIAN CHILDREN
WITH HIGH ACUTE RESPIRATORY MOKREIMTY

Jachvadee M., Shankdze L., Gubelidee 5 Gogherashyili K.

Tilist Srare Medica! Universin, . Zivania Padiearic A cademic
Ciitwde, Goargia

Witzmnin [ deficiency has been ideniified 2= a common meta-
balictemdocrine sbmomuality. There aren’t any published dain

about vitansm [¥ plasma level in CGeorgizn population. Precesa
study was conducted 1o reveal vit D simius among Georgian
children with high scute respirmiory morhidicy. The prospective

ME LR RAE Hesen Tl eIl
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cheervational sbedy wes performed by comparing seruns vitamin
[ levels in children with recurresa respirstory imfections {Upper
respiratory infeciions, bronchiolivis, bromchites, presunsomia | smd
healihy children im two cities of Georgia - Thilisi and Rusavi
The 2 pedsorts of XTT children ot age from 3 neonthe 10 13 yeors
were investigated. First eohon formed - 147 children with recur-
resat respiratory infections. 150 kealhy children were included
im comaral growp (11 cohon) One momesa blood concentmiions
of 2-hydrooyvintemin [ was detenmined in every study pantici-
pant. The mean seruns 235(00H) vitzenin ¥ level im thee | agge gromp
with respirstory infections wes 14.4743.44 ng'ml oed conrol
group dma were — 33 Sdggimn =8 b In Il age gromp with pesgi-
ratary mochidity vit [ level was 12,4548 27 sg/ml and conrol
group dain were 277115239 ng'ml. In I age group neeom se-
rum 23(0H] vitamin D level wes - 14.3%4 S0eg'ml. Conmrol
group dain — EE 21412 59ng/ml Comparison of serum 250H )
witanmin [¥ levels benween the smudy growps (1 cohon vs Il cobon
revenled o savistically signifeant differesee (pa03) o 14% of
heahhy adolescents from group 11 the vit D plazma level was
<20 mgiml (L1113 ng'mlp. 250 deficiency = children
wits mssociated with high morbidity with respirmory infections.
Adier 3 years of age most of the bealthy children with the lew
respiratory msorbidity in Georgian rural regions reveal Vit in-
safficiency, especally in adodescent period.

Kevwards: vit I3 smitus, children, sdolescents, recamen ne-
spirmiory discases.
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CARDIAC IMPLANTABLE ELECTRONIC DEVICE INFECTIONS - PREVENTION, DIAGNOSIS,
TREATMENT AND IMPACT ON QUALITY OF LIFE

“Kuridze N.. ‘Rakbadze B_ “Bakashvibl N “Verulava T., “Aladashvili A

hvame Javabiskwill Thilist Seare Untversity, *G. Chapidze Emergency Canftology Center, Georgla

I recent decades, with the developaent of medicine, the mm-
plantation of cardiac electronic devices with vanious functions,
sach as pacemakers, cardioverter defibrillatoes (3CD), and cardi-
ac resyachronization theragry devices (CRT) has been widely in-
troduced. These cardiac implantable edectronic devices (CIED)
saved the lives of many patients and mnproved their quality of
life. Despite confirming the besefiss of these devices in many
recent studies, complications, such as cardiac implantable elec-
tronic device-related mfoctions cocurred. When it comes o in-
fectiom, the most effective strasegy against it is to meke preven-
ton and properly msess the nsk factors that may contnbute to
the development of the mfection. Risk factors for CIED infec-
tion may be divided into three groups: patient-related, proce-
dure-related, and deviceaelaied. Numerous studies have showa
that the impoctance of vanoss nsk factoes is different, which s
often related 1o the patient’s age and other comorbidities.

The patiestrelated risk factors include sach conditons 2=
end-stage remal disease, diabetes mellitus, beart fadure, COPD,
past CIED mfecoon, malignant tumors, fever before implanta-

CGMN

tion, use of cormicoseroids or anticoagulants. One of the most
important peocedure-related risk factor is & bematoosa, which is
identificd as a signaficant preconditioa for the development of
CIED imfection [13,19). Jt should be noted, that carly reopera-
tiom due to pocket hematoma o lead dislodgement significamly
increases the risk of CIED mfection [34]. Many scientists also
pay attention 10 the duratwa of the procedare. Prolongation of
the procedare increases the nsk of mfection [30). As well the
rowte of coary is a very impoctant factoe. The cephali cutdown
technigee is the access of choice in tenms of avouding infectious
complications. Due 1o vanous emengencies, lemparary pacing is
indicared prior to the procedure, there s sonse evidence
that semporary cardiac pacing has been shown to contribane (0
CIED infection [33). Therefore, temporary pacing should be
avoided as moch as possible. Ako, device pulse generasor re-
placement/upgrade roughly incresses the risk of CIED infecticn.

Regarding device-related factors, type of devices (CRT or
ICD) and'or the numbers of beads (>2) may be associmed with
increased nisk of CIED nfection [30]. Considering the above-
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ASSESSMENT OF KNOWLEDGE LEVEL AMONG GEORGIAN FPARENTS
ABOUT VITAMIN D INFLUENCE ON CHILIFS HEALTIL QUESTIONNAIRE SURVEY

dachvadee M., Gogherashvill K.

Thulisi State Medbend University, Georghe

Witzmmin [ is a group of fa-soluble secossepoids. I has o sec-
cieroid stuciure im which & bond (C9-C 10} im ring B of the
sieroid structure is broken. Vitamin [, and vitemin [, are pro-
duced by the photochemicsl reaction of T-detypdrocholesanod and
ergosterned with ulwaviolet light B (saturally with senlight), and
subsegeent heat isomerizaton, respectively. These two chemi-
cal peactions (nol enzymatic reactions) me essential for vitensin
[} syeahezsic. In humsan, these reactions of T-debydrocholesral
wccur in the skin. They are responsible for imcreasing maestinal
absorpticn of calcium, naagnesium, and phosphate, and multiple
wiher biclogical effects. In humass, the most imporant com-
posamscd in this growp see vitemin O, (alse known as cholecakeif-
epolj and vitemin D, {ergocaleiferal) [3.8.11]

Cholevsleiferol and ergocaleiferol can be ingesisd from the
diet amd from supplements. Only o few foods. ssch as the flesh
of fatty fish, contain significa amounis of vitlansin
3. In the U.5. and other couniries, cow’s milk and plani-derived
milk substitutes are fortified with vitsmmin [, as are masy break-
Tast cereals. Mushrooms exposed io alireviolet lkght coniribuie
useful mmounis of vitemin D. Dietary reconsmendations rypecal -
Iy essume that all of & person's vitamss [¥ is inken by mouth, o
sun exposure im the population is venable and recommendarions
about the amssen of sun exposure thai is safe are uncerizin in
view of the skin cancer nisk [3.7.11].

Witamnin [} from e diel or from siom systhesis, is biologically
inactive. A profen eneyme st bydrooodsse it o conven it w the
acive form. This & done i the liver and m the kidneys. Chaole-
cakifered is comverted in the ver wo caleifediol [ 28-hydrosyehale-
cakiferol); ergocaloifernl is convemed 1o 23- hydroxyergocaloiferol.
These mwo vilamin [} metobolites (called 2 byvdreosyvitemim D
or 2H0H)D) are measured in serum to deenmine a person’s ¥i-
namin [ swis. Caleifiediol is further bydrooylmed by the kidoeys
o foma caleinod (also own as 1 B -dibydnoocychobeesleifierod],
the binlogically active fonm aof vitmin [ Caleimiol circulsies & o
bormone m the blood, hawing o major role regulaing dhe concenim-
tiam o caleium mnd phosphate, and promotng e healthy growah
and remedeling of bone. Calemnol aleo bas other effects, incuding
soane om ol newomikculer and imrvens fune tons, and
reduction of mflammenon [16,17,25].

The petive vicamin [ mesabolie calei ool medinies its biolog-
ical efferis by binding o the vitenin [ recepacr (DR, which
is princigally kezaied in the nucle of mrget cells. The binding of
calcimiol o the VDR allows the H'H-Rmmulmmwun
focwor that medalstes the gene expression of irascpon proteis
{smch as TRPYE s colbindis), which are involved in calciam
absorpiion im the inestime. The vimmin [ recepior belongs
the meclear recepior superfamily of steroidthoroid hormone

ond WDRs are expressed by cells in most organs., in-
cloding the braim, beart, <kin, gonads, prosmie, and breast. VI
activation in the intesise, bone, Didney, and parsthyrowd gland
cells baads to the meisaenance of calcvam and phosphorus level
in the bhlood [with the s<isiange of parathyrosd bomsone and
calciioning end o the maisenance of bome comtent [2.11.15].

As one of the most imporient soles of vitamin [ is i maismin
cakium mmd phosphate levek for bone fomemon, and allowing
proper functioning of pamtinwoid hoomone to mainizsin seum cal-

cium levels, witmmin [} deficiency can result in lower bone mineral
dieesity and o imcreased nsk of reduced bone density ([cetsopom-
sis] of home fracure. Viemin D i also orinesl for bose renmodeling
through it rode os @ potent stimulaior of boee pesorpton | LE).

The VDR regulmes cell proliferanon and differentiston. YVim-
nzin [ also affecis the immune system, and YDBs are expressed
im several white blood cells, incleding monocyies and activaed
T amed B cells. In vitro, vitamin [} incresses expression of the
tyrosime hydrenylase gene in adrenal medullary cells, and affecis
the symthesis of newrotrophic factors, nime oxide synibace, and
ghmatbione [15,16]

Witzmnin [ recegor expression decresses with mge ond findings
suggest that witmmin [} & directly relwed o mscle sirength, mass
and fnction. Apam from VDR sctivion, vanous aliemative mech-
s of action are wider siudy. such & inhibition of signal tmns-
disciom by o honmoes Ervodved in morphogenesis [ 6]

Am estimated one billion people worldwide are either vitamin
D insuficient or deficien. Vinsmin [ deficiency is widespread im
the Eurcpean populmion [ 1,5,9,17,20]. European research is ms-
sessimg vitemin [ imake levels in association with diseece rates
and policies of dietary recommendations, food fortifemion, vi-
tamim [} supplementation, and small amounis of sun exposure
[1.5.3.9.11,17) A diex with insufficbent vimmin [ in conjomection
with inadequaie sun exposure couses vitamin D deficiency. Se-
were witamim [} deficiency in children causes nickeis, o sofiening
and weskening of bones, which & a rare disease im the developed
world, bl commaon in developmg comnries. Being deficient im
vitamin [} cam cause intzstimal absorption of diemery calovam to
fzll o 13%. When mot deficient, an individeal usually sheorbs
beriwepen dell-ife.

Vilanuin [ funciicns o ectivaie the innate and dampen the
ndagaive imurene sysiems. Deficiency bas been linked 1o in-
cremsed nsk or severity of viral infections, incleding HIV. Lowe
lzwels of vitmmin [} appesr io be o risk factor for wberculosis, amd
historically it was used & a treaimsent. Sepplementation slightly
decreases the nsk of scute respimmiony mact infections and the
exscerbation of asthma. Evidence is lncking on whether it does
0 i children under frve years of age [4.6, 10,1 16, 15,31 _25),

Varicus instibations have proposed different recomsmenda-
tions fior the amount of dadly imoke of viemin DL These vary
aceording 1o preciss definition, &ge, pregnancy or lactation, and
the exien assumplions are made regarding skin synthesis of vi-
tamsm DA 2014 review concbeded that the most sdvaningesus
senam bevels for 23 0H I for all cutcomes appeared 1o be close
to 30 mg'ml [ TS mmol/L). The optmnal viemin [ levels are sill
compoversinl [T.8, 10,13, 16,1933 ¥T].

Supplemenintion with vitenwin [ & a relishle method for
preventisg or ireating vit [ deficiency. ldemaifving and treating
vitenmin [} imsafficiency or deficiency is Emponiant o maisdain
bone strength ond may even improve the bealth of other body
sysems, such as the imnvene, nvesculor, and cardioveseular
systems [11.21]. Swecess of meatment greatly depends on pa-
resasl understanding of vit [ imponance for child health. The
preseni sudy wos ximed o dstermine the parenis’ knowledge
lzwel sbout vii [ imponasce for children nonmal heskh sime,
functions of vit [, sources, recommended durstion of supple-
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mentticn. We couldn't fed any pablished dots about paresaal
kmowledge for vit .

Material amd methods. The questionneire wis urilized =
cross-sectional servey o determime the swmreness of parents
obout vit [} infleence mmd imponance for chibd bealih. The ques-
tionnaire was desigmed by the authors. Survey questions covered
the iopics of parents caregivers ' imformation needs; sndersinnd-
img of imponence of vit [ supplememarion, causes of vit [ de-
ficiency, duraiion of sepplemenintion, imporianee of soreening
ndolescem girlsfor vii [ deficiency. The servey was sdmims-
teped bo parenis’ caregivers of children of age from 1 to 13 yemrs
old living i Thilisi and differcm regions of Georgia. The dma
were sl yeed using Exeel.

Resmlits amd discussion. & sotel 330 individuals participaed
im the siudy. Mot of them £2 3% (Disgrem 1, Column 1) be-
lieved win [ o be imponent for kealth of & child, ba coald not
explmn wiy the vit [ deficiency mves be prevemed. The pantici-
panis were gsked wh they belisved 1o be good disiory soerces
of witamim [ T4% (Cobamn 2) of respomdents could idenify
oily fish or eggs. However, 5 (46%s) believed dairy producs o
be a good dictory source of vitesnin [n 21,6% (4) - cannot an-
swer. More them 3 (%95} of panticipanis sepported thear chil dren
by wik 3 adhroges s i e o | year, 6 i) by themse lves decide
o give it only 1-2-moniks Cmly 7 (12%) of mothers comtinue
o sappont her chald by v [ oll 24 months and more. On the
question about the mponance of preventon the vit D deficiency
nmong sdolescent girls, s for fuire modhers, 8 (£33%) of par-
ticipanis answered they hadn 't any imformation shom this

The questionnaire asked respomdenis whether genem] pedia-
micians have provided edecation or advice ahow the mponance
of maisuning sdequate vilansim [ kevels in children, only 9%
i(Cobemn 9) of parenis saad that they had recerved infmmaiion
fromn their child's pedisrician. 2% (Colums 1) of regpondens
to the quesiionnaire wanied more imformation about vitemin [
ond vimmin [} deficiency.

1 s
74 H: 3 =]
% 45 2
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Vilamun [F deficiency and insufficiency are highly prevalent
among children worldwide. Assessment of vitamin [ concentra-
tions wis included im the Heahhy Lifestyle in Europe by Natrni-
tion in Adolecenee (HELEMA) stady. The smdy resuls indicme
that viimmin [ deficiency is o highly prevalem condition i Eu-
ropean sdolescents and should be o matier of concem for pablic
hezhh mathorities [3.9,07, 20 24]. There ore published dain from
Asian cownries with high prevelence of hypovilaminosis [
[12,28) mosily m adobescent girls.

According o received dam abour vitemin [¥ imporiance for
heakh staie in any ages of life, the vitamin [ deficiency should
be comecied. [ is clear, dhat effeciivenes of hypoviisminosis
[ prevention ond trestmend kighly depends on parentzl un-
dersisnding of problem. We couldn fmd sy peblished dms
ohout paremial knowledge for vit [) im Gieorgian populmion. The

Gy

present study was performed 1o dzperming the bevel of parenal
know ledge shom vit D imporimmee for children nonmal bealih
simie, functions of v [, sources, recomnmended durates of
supplemenmation.
vey questions coverad de topics of parems’/caregivers’ informa-
tion nesds mdersisnding of mpomance of vit [ sopplemenision,
cates of vit [ deficieney, dorsnion of sepplemeniarion, imporsnee
of screening adolescent girks fior vit [ deficiency. Sudy reealis re-
vealed the pareninl'core grvers poor swereness md bevel of knowl-
edge about vit [} insponance for child sormal growth and health
simie. The level of knowledge wes quite not enough for msnmining
sufficient bevel of vit [ plesma concenoration in children

As o conclesion we can say, that there is o nead for inoressed
leved of paremial educaricm to ensure children bave o beser
chance of maimzining adequate vitanuin [F levels. For this it can
be recommended 1o creme infomanonal merwork betwesn par-
emits and medicn| service providers. suppon Georgian population
with mformational bookleis. crgmize TY and other meetings
whot imponamce of balanced diet, phyvsical sctrvity omdoor, de-
velopmenia needs of children. Especizlly, itis mponant among
mdolecem girls. They mea be discussed s feure mothers and
i:i:tﬂ.ﬁjmaiitiﬂmufmﬂhiﬂphmulﬁ'ﬂldw

ng pregrancy on fems and neonste growth md developmemn

2413141082 28]
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ASSESSAMENT OF KNOWLEDGE LEVEL  AMONG
GEORGIAN PARENTS ABRCUT YITAMIN D INFLUENE
O3 CHILDS HEALTH. QUESTHINNAIRE SURVEY

dachvadze M., Gagherashvill B
Thifiel Spare Madical Enivernin, Creorgir

The preseni sudy was ained 1o determine the panesas” knowl-
edge level abown vin [} impomance for children nonmal heakh saie,
functions of vit [, soerres, recommended duration of supplementa-
tion o memment. The questionnaine wes wilived as oross-sectional
survey 1o delermine the mamreness of parenis shout vit [F infleemce
and impomance for child heakh. The goesionmaine s dedgmed
by whe mmbor. The survey questions covered the topecs of pas-
s icaregivers' information nesds; mdersisnding of impormmee
of vit [} sepplemeniaton, causes of vit D deficiency, damtion of
supplememation, imgoriande of screening adolescent girls for vit
D deficiency. The survey wis adminisiersd o porenis’ caregivers
of childiren of sge om | w 13 years old living in Thlisi and -
fepeni regions of Georgie. The data were analveed exing Excell A
tiotm | &30 individmals participated i the ssady. Most of themn 83 5%
believed vt 40 be importoma fior health of & child, but could mot
explain wiy. 74% of rspondes could idemiify oily fish or eggs e
main soaree of it [ However, 6% believed dainy producs o be
o good dietmry source of vitmnim [ More den 9% of pamicipants
suppaorted their chaldren by wit [ drops opio age of | year, 208 by
themnselves decide 1o give it only |-2-mombs. Only 12% of moth-
s contimue o sapport ber dhild by wit [ all 24 momds and maore.
Aboa the mspomance for vit [ deficiency prevention among ado-
lescvma girke, m for funire mothers, 83,3 4G of parti cipans answered
they bove no indomation abom tis Arconding 1o received resalis,
the parenisl awarencss oo level of lmowledge abowt vin D impor-
tance for child nomeal growth and health is poorSothere is o need
for incrensed levels of parenial edecation o ensure children bve &
bemer chance of mainmining sdspemne vimmn [ el

Keywards: vii [} sepplementation, children, quesiicasaire,
knowledge, sarvey.
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EXPERIMENTAL STUDY OF STRESS EFFECT ON CONNECTIVE TISSUE METABOLISM
IN WHITE RATS DURING SUBCUTANEOUS ADRENALINE ADMINISTRATION

*Kibkale D, 'Timoshenko O ‘Merozenko D, ‘Makolimets V., ‘Glicbova K.

‘Kharksy Stase Zooveserinary Academy; “Nartowal Untversiey of Pharmacy, Kharkay;
"Sveenko Msunre of Spine and Jow Pathology, Khavkiy, Ukraine

According 10 the literatuse, a loag-erm effect of stress on
the body can significantly affect the indices of bomeostasis,
which are greatly influenced by the liver activity [1). The re-
scarchers studied adremaline administration effect oa the oxi-
dative metabolism of the liver in rats manifested by increased
oxidative damage of the misochoadnial apparaves of cells [2].
Structeral changes i the liver of rats under chroaic stress
were also studied. They stated an iscrease i the samber of
cells im 2 state of degeneration and an increase in the area of
sinusoidal capillaries. Thare were reparative processes in the
liver parenchyma of rats with high resistance 1o stress, which
were manifested by an increase in the number of dual-core
hepatocytes [3).

CGMN

An assessment of the functional stase of the liver in rats after
2 single adnvinistration of adresaline revealed an increase in the
comsent of medium molecules aad lipid peroxidanon products
in lver homogenates, as well 25 an increase in the activity of
lactate dehydrogenase, ALT. 20d AST in the blood. The results
of histological studies detected blood flow disorders and hepato-
cyte dystrophy [4]. After intraperitoncal adrenalme admvmistra-
tica, ghycogen content in the liver of rats with low locomotor
activity, was less thas in stress resistant animals. Doe to the fact
that adrenakine can enhamce glycolysis, we can stase that pre-
liminary training animals belps reduce the liver's response 10
adrensline [5). Adresaline is also known 10 be able wo infleence
vasocoastnetion @ the liver and cause hypenession [6].
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