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BLOJMEMY0MMHO  BEIGHMLOL  bogdzosbo  2odm33wg30Ls,  BsMBHIMS  890ay0
35653w0b03MM0 330935 2969L5BZMsm Lolbedo D 30@sdobols s Jsen30mdols mby,
Lobbeols S oMEOL LogMHMM S65E0BO; LsFoMHMgdoL G93mbgg3500 45dMm 3390 0gbs
33mDbs, C ©95dBH0Mwo (30, M9305GH0WO 9dGH03Mds, 3M993H0B3065%s, ©30dwols
@S GoMoLgdMo  xoM33ol  B6J30900. 3JeobolzMMo  Ms30LgdMdOL  Jobgz00m,
LoFo®mmgdol  Fgdmbggzsdo  Bosdots EEG s ENMG, omsgolb @Hgobol MRI,
3ol IbmyMg300, 05308 Joemsls 96 3b3000L sds@gdomo MHMGdol  Ro-a6sg300.
bma09momn d90mbggzsdo 353096900 Lo FoMHmgdwbgb M329obGol,
MGHMO0bMEIM0bAMEMaolL, MOMM3gols ©d  9bEMIMOBbMwMmYol  3MbLYYEEHIEOSL.
390mbsGmo  303m35¢0309000L,  BMLBSEGHJ000l ©d D 30@s30bol  ©9BoEoGHOL
39d0bg935d0 51939 gb{ogw 0o 0gm 35MMOMYMOEYIO 30MmIMbol mbg Lobbendo.

3063900 MmMbO XRoL 353096@gdL (A, B, Bl s C) Bo@Ho®s GHolGo®mgds o
RLOJMEwMmyol  3MbLEs30s  BLOJMMgMS30Mo  3gdBIwE  Jwobozol  Bsbsby
(00000L0). 35333900l FJBEHIWMMO 236300050M9ds Fgg3Ls B3MESTIE0 S BZMEOl
5b530L 853d3900LM30L 2ob3mzboo 3gMdsGO (6 J39BHIVGH0) WS SM939MdS MO (5
93939bB0) Wechsler sbs3mdM030 J3939uGHgo0lb dobgwgom (WPPSI-R s WISC-R).
3M260@G"M0, dnGH™MOWEOo s S©Jdol bLRIOMIOOL bgoOHMBLOJMEMA0OO FHILEGHOMYdS
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BOGHOMS 605-300LEHIBLYbOL F35¢0ol dobggom (Luryia-bl g39Mbos b3mesdgero
Sb530L 3538390030l o Luryia-DNi Ugmeool dmbfiegerggdobmgols). 50  dgxslgdsd
99L53gdgE0  2obos  OA39P00s 0d3MYLoMo s gJudMglomero  IgEYzgEgdol
LPBLEGMGHOL  ©m™by, 396339L5BP3Ms  mGHMEMEo  (praxis), GoJBHOWwOO
30D995MH0 3630900, 51939 FgOoL, 30mb3z0L, osmzol MbsMo, F9y395395L9d0bs
dgbbog®mgds (R. Luria, 2012). Lvdogd@gdol 30D995¢0m6-0m@GHmOm)mo s 30Hoeme-
Lo3MHE0MO  JBodEGOMDGdO  J9BoLIBOZMS WBAVMA-L 80bgo30m. 0300009000
353096@0bm30L  890ddbs 06030 MIEMEO  BGO™O, L3 39S  dobo
RLoJmmyom©o  BASGHMLOL  Fgg3sligdols BmEgdwo ogm  ©93:39bO3E0Yd0
d0mdE9gd0LYM3Z0L B53d30L SOBOHPOL Fglobgd, dobo LB S AWM M30L9d9d0L S
Lbgo dmbo3gdgd0L gomzsobifjobgdoom.

3939 X3MIBL FoMdmoaqbs 20 bbgoalibgs sBs3ol 36ad@olzmes xsbaGmgwo
053030, M®MIgdds3  IMIoOMGL 3006030l 5dMEIGMMOME 2obymMmBogdsL oMY
©H0sbgdgd0L, 3939  MgL3OMOEGHMOMWO 5350 JOJOOL 9B EOLBBLYHODsEOOL
doBbom. 053093900l 53 X¥a9ndo Lolbedo F56oLIBO3MS D 30EHsd0obols Mbg doMomswo
X3B0L 353096390056 FgLoMdEs® (GO 7).

X 96300090 853039000 9bsHoegds sBs30l Jobgz0m

3b®owo 7
053339000 B30 6 33065 2-5 5-8 8-11 11-15
-2 fowo | Bowo | fowo | fowo
focwo
3900 330gMEMS 3 4 5 4 4
50 9bMds

Y39ws 353096@0L Lobberols dGs@do (mHBAmbBg) D 303930b0l, sg3g 3o Eodol
(Ca) mbg 0LsDBEZMgdm©s ELISA-L dgoomom. D 30Esdobol mbols  Fgz35L9ds
993719690Mm@©s  x96IM-Ul FoghH 500N LOGHDITMOOLM  BMETsEH039dL, HMIoL
dobg30m3 IBOGOGHI 0m3gds 20 63/de-Bg bogargdo, 553wgdmds 20-29 ba/dw,
B®doer®o 30-s6 100 bg/der-g @ dmbogrmbgwwo Gmduozm®o mbg 100 ba/den-
bg 99¢0. Ca godmom3mwgdmEs 3dcmen/w-8o ( bea®ds 2.2-sb 2.55-8)).

OMAMO3 330930005 963965, B93MMmEmaom®mo LBESGHMLOL ©IMM393900 YROM
39Go© 359mbos@Mo ogm 30039 4 x353do (A, B, Bl, C). 0obgnowos s0obodbs 3 ferob
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5b530L Igmbg 1 353096@L, OoLrgdlos 2 -Us (6 s 9 ferol), wmymbgzmmBo 2 353096 (6
@5 7 Herol). 30L 3060l 0bgM3zo300L IMP3g3s Lobol bgdm3zol J39s GHMGHOL
LobULEHOL Lobom sobodbs  2- (8 s 10 Hewol ), 3mb39MygbgoMwo (39¢dbGOz0
LEHOVOBIo 3-U (4, 5 s 11 {erob), ©039MYIBEOMwo LEHMVBOBIo gL (3 ferob),
396m900L BH™bmMLol dbmdydo (33eogds 303m@GMmbool Lsbom 3-U (4, 6 s 8 farol),
69x3wgdum©o  SLodgGHM0s 30IMHgddo dorol 3900900l 4909dg 1 353096GL (2
feol). dsm@GH030 3gIMOMOHO 29696500 BgdMwo  30MBRbgs s63bgHTo s0gbodbs 5
353096¢)L (1, 2, 3, 4 5 5 ool - A s Bl x9.), 90300 @sows 4-b (5, 6, 10 {gwo),
dogols YM©3935 6-b (2, 4 s 7 {gwo).

D x2993d0, 853030U5 96 ©5ds0m@mdol BHodol dJmby, msgzgol bdo®mo 330300l
ddmbg 35309639006 2 353096¢)L (7 s 9 ferol) 3Jmbos ggdmOwMHo 30mbBbggdo
565869H3d0. F53030L5 5 JoErol IMM3930L dJmby 10 Ferolb d0Fdo 3cmErolmIbmyMono0m
399m3wobs REM  dogol  93sbol  ©og390mgds, sbg3g  bgodOmgobomermyor®o
3MO9sbEJd0, OHMIgdoE 800G 3MOEGH0IINMHO SJEH03Mmd0L  ©IJ390009d5DY.
05308 #3060l MRT 33093000 ol 450mw)3e0bs 965 93390005  odmbod)eo
306OM(39B05, 35639933560 s 1YdMSbMOMEO LOZOEOL FoRIOMYDdS.

E %x299380, 5030o@ @500l 9dmbg 353096390L dméob, 2-U (8 s 15 {erob)
390Mm3wobs 3Mbmgdol Admdo 303mEGH™bos, 3000MMHIdTo doerol Ig39009d0ls
6953 gdum©o  SLodgGHMooL gomqdg. ENMG-3 o6 450mog3eobs 5039 mobpsgmerowro
39960003560 3500MEMmP00lL SOLYdIMDS.

F xanxdo, dool sMmM3930L dJmbg 35309639006 12 ool gmambsls
6936 ™Mma0m6 LEGHGMLAo 5©0gb0dbgdM©s MIREGJLMEOO SB0TgEEMmO0s oM 3965dbM030
3900-@030m do¢ol ©5d390mqd0L 2569dg. BoBHIMOMds EEG 33009350 250mag3e0bs
3omE3bgbs  ROMBEHM-3H9I3MOMH  459MmYy3569030 bgw@ommmgzsbo  sd@ogzmds, bmerm
05300 30608 MRT 958m53c0bs 930609 Dmdols 3mM9b3985)H0 30BES 00539 vd56d0. 3
353096 (8, 10, 15 femwols) 3meolmdbma®msn000 ©sYEY0bsm dowrol (306035Wwo
(0mdol MP393, 93bMmg s doedo o356530.

G x31530L 6 353096@3U (11, III sb53mdM030 Xy.) 3Jmbos BmIswmMo g3owgnbos,
8- (IIL, IV x3.) 39696M0bgdmwo (GHmbm®m-30mby®mo 360mbhbggdo 5-U s JoMEH0gz0
s0LsbLgdo  3-U). 14-39 353096H0 009d®s 1 96FGH03Mb3MLsbEL 80bod~md 3 Herols
396853c0mdsdo (9353060 - 5 35309630, 939B0M39BH90 - 4, 35M0s85Bg30bo - 2,
900mbdbodoo - 2, wosdoddowo - 1). G xanxzol 3530963gddo  bg3MrmEmyome
LEOGMLAo 396EOMMHO Q5630 0L AbYdmJo Fgn9Mbgds 3Jmbos 2-b (8 s 12 ferols),
306396396300 LEH®Hd0DBTo gAML (9 Herol), obergdbos gOHobL (10 ferob). 53 xamxado,
BoGo®gdmeds 00308 33060l MRI 33009358  250m030bs 1 353096396 (7 fewol)
396™3560 30603035 HO EOL3EsDBos FotEbgbs dmdeol ffowdo, 3mMdogbo Lbgwmowols
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303mggbgBos 2 353096¢ ™Mb (10 s 13 Herobl). 99y Bos@sd©s GMGHobwwo 33eg30L
d900mom, LyFoMMgdol Jgdmbgzgzsdo 30- 30IM - 993 ImboGMMObro. G xamyolL 19
353095@L Mol 5-b 3Jmbs i3gdMomEmo 30:6Bbggdo (I-II Xg.). o0 Mol MmOl A o
Bl %3306 250mw30obos 0b@GHgMod@owmmdo 930wgnbor®o 5dGHogmds (2 s 3
fol). Bl s C xamx30b 2 353096¢)L (6 o 7 Harol), MmAwgdbsg sGobmoall 3dmbosom
3wobozméo  g3omgxnlom®o  30mbRbgs, EEG-0  00mm3eobs  303-Gowmmasbo
396965 0BdMEo  5dBHogmds. gPm-9Mo omysbl, 6 ol BdoFL, MMIgEwlsg oJaLb
3BHoLEGHWOO B39dBHMOL (393000 IMM3935, o308 33060 MRT -0m godmgeobs
339O0m0 356031 F00L sLodgE G0, oM Ebbog Loggmdwol fowol Jo@dol 3o3mEHO™mRBos.

C x29530L 3530963L (8 {iewol) ADHD Lo®mdom, Fs6do ffmbom, mgdmgdls s
Dby 395OoLRIM0 LEMOgdom,  3039OHGHMOJMmbom - odmm3wobrs Lolberdo
32OGH0DBMol dmdsBgos. ©sbdwo odbs  303mmosd®o Lob®™Aol osrbmbo,
09ymxnqds  96M3M0bmEMmaol  dgm3zswymMHgmdol J39d, 30639 9BHe3bY ©ogbodbs
@093 9 BoD03NOO 5dEH03Mds. IGBLEHMWYSEMMO 3030l IMM3935 IBoJloMs 15
ol 1 353096330 (B %x299930). 3mambs 5363w gdl 30693m@mymsb  godm33wg35L o
939960b5mdsL. F xamazob 2 353096@L (10 s 11 Harol) 3jmboosm 0sdols 9bmegbo, D
X3IB0L 9D 3530963 (8 ferols) 30 - ol gbzm3Mgbo.

b@AsGHOH0 BEGHIGHMLOL 490Mm33 9350 A s B xamx3do 250me3wobs Jombozowmo
GMbEBowo@o 5 353096@30 (3,4, 5, 8 s 9 fierols), D xamxaol 2 353096@30 3s00mG0o@0
(12 s 14 Herol), A s E xamax3olb 3 353096@30 (5, 8, 16 {iemol) G3065009830303HM6M0
569005. 313F-65feog0l BHMogEHob ©olyMbdsos  30HMLImo 9BEGHIOMIMEoEHOL Lsbom
©55304LoMEs 2 353096@30 (2 s 4 {erol), Bl xan0wsb 9@l (5 ferol) smoyobos
(GIE05300.

Mbs 500b0dbMml, M Bz960 3mbEH0byIbEHOL 353096FGH00L LMsEwe LGs@mLdo
ddodg MmOMyobmwo IM393900 5O IBOJLOMGIMWS, Bs0b MMEgLsE bg3mMEMYyomE®
LAHOGMLAo 5009  3960M3560 (330 gdIOL  POMJMBES  IMVOBYOMBOLLL,  42%-3o
390m3wobs  3bL-ob  360d3bgeM3z5b60  ZsmMWMY0s, OMYMOE  3wobozwme, slY39
35653e0b03M6 51393 do.

o3 099bgds  Byzdmmmyowm®mo  3sommemyools dJmbg  35309bGHgool  Lolberols
905330 D 303990608 @mbols dglfogers  999mog3eobs dobo  439esHg  IBSEO
9563969090 I o V 5153006003 X35390d0. dobo mbg d96MHygmds dqLsdsdobo 12,8-
18,6 (I x3.) o 14,4-20,2 B/ (V x1.) Bo6aegddo. 53sbmsb, 353096@gd0L dg@o
(om©gbmds ogm ADHD-ol @5 99GoLEGOmo b3gdGHMol J330000 ©oM393900L dJmby
X3INB0D. 51939 B0 0gm 53 XARoL 3530903900 (28%). Ca-ob mby (2.0-2.12

ddmen/).
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D 303530b0b odscro mbg (16,6-18,9 ba/der) s530dB0M©S SZOWHQ MO,
dool sMP3930L, ™30l bdoMo 330300l dmbyg 3530963 gdd0 (36%) s 33ws3 %-
M0 MBIBIOEOMBS MBOM odmboBeo oym V sbs3mdmog xawndo 12-16 {gero.
B90mo0bodbmo  Jgbodgrms  s0blbol MBOML  3esligddo MBOM  0bGHIbLoGO
bsbaMdwogo 9935000690900, 3mA3099EIOML  goboby®mdwoggdmo  (3-4  Loson by
3930) ymxzbom, IBMOHMW ©sMdIHJOTo L3MOGM™ ©MboldogdgdHBg ILHOMgdom. 0
Sb530L 053939030 OOL A56353cMdIT0 3MOJGH0IMNMI®E 96 00YmMRGo0sh  35960Bg
dB9bg.  9053OMMMo©, bs  g39bLbmgEIL, OH™I  bdqgbmdmogzo dmA[oxzgdols s
06@&96LoEMo BOOL 39MH0Mm©To INBIMEIOL GbsF0MHMGds0 D 30E5F0boL MBOM Foseo
©MHYO0 s 51939 39w 30Ydol Fowgds JOMHOMPE 1533900l Lsboo.

50 xam3do d0MdEgdol BsGmM3z0om 097000l  godxmdglgdsd, 359MHbg, B9
4mgbol Lso0gdoL goBMT s 90YJ395G“M0 bmEMoEomemyol JogH d9mBgmwo 33900l
domqdom, Imbgmbs D 30359060l combols ds@gds. 40%-00 gowgdxmdgbs dogro, Imgblbs
05300 $3030Q0.

G xamuol 35309630000 (14 053830), MHMIIO03 ©IOMLMdEHI6 Bgdmo
Bo3MmM30 563)03Mmb3lsbgdl 2 §gwBg d9@ bobl - D 30398060l ombg dgtygmds
11,4-16,5 bg/de» 56m oym doewbBg @050, 396M0MmNs© 353d390L 509b08bgdMm©om
05308 330300, SO3OMWHE IV, ool sMM3935. 3500 d399ObsEmdol bdgdsdo
590539 D 30393060 1.000-sb -3.500-00g ULy/mgdo 2 o30L  gobdsgarmdsdo.
3060376 Lm@omdo 450m3w0bs IId0mMO ©0bsdozs 9 Fgdmbggzsdo, bmeom 4
3530963, ®MIgeros W9dMEmdEs 30¢530b D ombom 3.500 by/wwgdo, 396-0M©Es©
3Jmbom m9306MHMLb393, gmErol Mg30l Tga™dbgds, ol sOgdo F3030o. EmbOL
3MM9gdzool 9909y (8gdzots 2.000 Ly/egdo) s0bodbmwo BRogowgdo 3 33060l
3930l 9999y Imablibs.

365JGH03MNWs©  XIBIOMIwo 6-sb 16 {ersdg sbszol 85333930l X do
(Lo3MbBHOMEM) 8%-U 508MBbEs D 30@930bols osdswo mbg (13,4-18,8 bg/dew) o
565369Bol Lo®oLgMo Jgufogeom Foo godM3WObEIM SPIOWOSE Vs (4%),
05308 3900MmEwo 330300  (3%), dowol sMmM393>  (3%). 36M0dGH03MWS©
X 963dO0gwo 85393900l 14%-b 25dmm3w0bsm D 30398060l sdsero mbyg (12-17
63/0 7oMyargddo) ymgzgwa3s60 bgzdmemaom®mo Bogowols @ 3bl dsmmemyool
3960909. 2 {e0sbds 3535369 m@Ts 3306039050 53 X aMBoL 353d390D9 (Lv)er 6 353d30)
090003mddo3 065303580 56565060  Zsmmemaos bgMzmwo  LolEgdol dbMog oM
399m530bs.

BoGo®gdmends  33e0g3900s  Lodmongds  9ma33e  390m3939bs  slizgbado,
O0Iwgdog  §omdmabowos  dglsdsdol 303530  (sl33bgdo s 3ModE03MIo

6030096530900 - Ms30 V).
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0530 V. 80o0gdmmo 890929008  asBboemgs  (LEGIGOLEOIMEMO
dmb5:399900)

B Eo@GoLGH03M0 5bsgrobo:

3990g9gbgd90 0dbs 3956053090 s65¢wobo (ANOVA), Bsbsliosmgdgums
X 3IBNIOOLO bLbgomdol bGs@obEolzm®o Lodmbmgdol Ggxslgdolsmzol
39900949b9dMm©s 30dgemol F-3600396M0m30, 3m69ws30w6mo sbserobobosmgol
3990g9gb9090 0gm 30MHLMBOL 3MOHIWH(305. 565EPOBOLS s TgEIAJOOL
30995 0bBs300LsM30L 259Mmygbgd o 0ym bGsEoLE03MMo 3539G0 SPSS-12.

9993900

bsfogo 1. mGom3goomwo 3m6@0bygbdo

30639 9393Dg 29965¢00Bs Vit. D s Ca? - sb53%9 059300909930l obsdogs
Bm®3530 (LogMbEHOMEM ¥ a930), o GOl JobYH-09gMdMH030 353806M0L boliosmols

3990530 gb5;

MmO 3 65H.1 96 La®FImbmgdols dswswo bsGolbom 033909ds Vit. D-combols
91530059M 300G Gds.
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= F=3.45;p = 0.016 | & Meah
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<2 2.5 5-8 8-11 11-15
AGE Code
bsb. 1. Vit. D s C2? - sbs3 Y9 @03803009829¢m980b 00bsdo s
Us3026¢%6cagmer 3026903960930

Vit. D - 5b53md6H030 3560058930l dm3dme 0535Dmblo Ca? -0l @mbob sby3bBg
©59M 3000909905 56 3600bYds. gb BodBHO FOWIWO SEIBIMNMBOM FOIPNOMGOL, HMI Vit.
D mbglis s Ca2 -ob ombgls ImGol ¢dmsem dob)HBmdMm030 35300600 56 5MLYIMOL.
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59 3960mb6BDMT00gMm9dsbg J0mMOmMgOL 3MMGES300L sMLYdMdS Vit. D s Ca? -0l
©MbggdL dmMol, vy Vit_D Level <20 [ng/ml], 35806 GG 3mO9Ws305 035603900,
ov) Vit_D Level >20 [ng/ml] (bsb. 2)

2.05
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2.03 A A
~
S 202 A
E 2.01
<, 2.00 A A
T
S 1.99
Y
~ 1.98 W Group: Vit DIevel <20 [ng/ml]: r= 0.64:p=0.02
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w 1
= 1.96 de
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S5 B & B 8 B 5 B 8 O S5 5
5 S5 I & m &8 &\ & 6w 858 &8 S
- = &8 N ® ® % % W w o
i, Group: <20 )
Y\, Group : >20 Vie D [ﬂg/mI ]

65b,2. Vit_D s Ca2 -ob ombg980l 3586930l @0osg®sds (scatterplot), G98m9bool feH39900,
3209¢5300b 3029800609690 ©@s dobo bsehdgbmgds bszcabdkragmem g oyz0l
A392¢82983980b5s0230L poogero - Vit_D Level <20 [ng/ml], ereytpeo- Vit _D Level >20
[ng/ml]

Vit. D s Ca? -0l 39¢350m@obadl mMob 505306030600 sbmE0s30gdol seLYdMdSHY
30900m90L EOL3EsBoOL BMbBg Vit. D s Ca? -ob ombggdo (bsb.3 ) - Ca2 -0l omby
LoMHINMDbM© Fo5E0s OL3ESBONO 3M3MOEHST0 LOIMBEOMMM X AMNRME TgsMgdom,
35306, HmqLsg Vit. D ombggdo Lszmb@mmem s @obdwsbome 3m3m®Egddo
365JGH03MW9© 0Q9bEGHWEM0S.
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bdmeombo
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Influence of Vitamin D on Skeleto-Muscular and Central Nervous Systems in

Childhood

Demographic changes suggested over the last 20 years, and especially, an increase in the life

expectancy of people over 60 years of age, made the medical community more responsive to

non-infectious diseases that are considered as the most common cause of death in the modern

world. Among non-infectious diseases, osteoporosis, along with cardiovascular, oncological

diseases as well as diabetes mellitus, was given a leading role. The socio-medical significance
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of osteoporosis is due to its severe complications resulted in - bone fractures caused by
minimal trauma. The experts of the World Health Organization suggested the need for
development of global strategy to control osteoporosis, consequently, three main directions
have been identified: early diagnosis, prevention and treatment. When developing the
prevention strategy, the peculiarities of bone-joint system, muscle formation, their life-long
evolution, pathophysiology of osteoporosis and formation of solid skeleton as well as the bone

loss and fracture prevention, were taken into consideration (M. Panchulidze 2021, 2022).

The primary goal in the prevention and treatment of osteoporosis is to reduce the fracture
incidence frequency. Long-term prospective studies suggested that the most effective
measures in this regard are: administration of calcium supplements and vitamins, using the
hip protectors in elderly people at high risk of fall, and managing the pharmacotherapy for
osteoporosis. Currently, in addition to postmenopausal and senile osteoporosis, vitamin
deficiency has been identified in many other diseases and syndromes (9, 10, 21, 22,

26,61,64,78,97,104,127,130).

Vitamin deficiency, the doctors of different countries have to deal with, is considered as one
of the most important problems of the modern world. Most attention is paid to vitamin D
deficiency that, as many researchers note, has acquired a pandemic status and affected affected
a large part of the population, both children and adults. Numerous studies conducted over the
past few decades suggested that reducing the time people spend outside in the sun causes

various diseases around the world.

Nowadays, a significant evolution in knowledge on vitamin D deficiency has been observed;
new receptor, pre-determined mechanisms of metabolism and immunologic action - anti-
inflammatory, anti-carcinogenic, immunomodulatory and etc., - have been determined. The
authors stated that vitamin D active metabolites affect various physiological processes, and
their low level is associated with the risk of developing many non-skeletal/bone diseases such

as: infectious (acute respiratory diseases, tuberculosis, pneumonia), cardiovascular
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(atherosclerosis, ischemic heart disease, arterial hypertension, peripheral vascular diseases),
immune system pathologies (bronchial asthma, rheumatoid arthritis, systemic lupus
erythematosus, psoriasis), bowel diseases (Crohn's disease, celiac disease, non-specific
ulcerative colitis), metabolic disorders (obesity, diabetes mellitus), a number of oncological
diseases (breast, rectal, prostate cancer) and others (14,18,24,30,48,52,81,82,85,101). There
have also been described the changes in mental functions (anxiety disorder, depression,
various types of mania), as well as nervous system (cognitive impairment, Parkinson's disease,
Alzheimer's disease, mental impairment, impaired working capacity and etc.). In recent years,
the studies, pointing to the role of vitamin D deficiency in the course of autism and cerebral
palsy in children, have been published (32, 34, 51, 53, 54, 55, 62, 63, 115). According to some
studies vitamin D deficiency leads to an imbalance of neurotransmitters and hormones in the
brain. Changes are associated with glutamine and norepinephrine, and selective changes -
with dopamine and serotonin, respectively. The latters are crucial for childhood development
at an early age. Vitamin D deficiency is associated with social behavior and autism spectrum
disorders, and vice versa, high serum vitamin D (25(OH)) concentrations during pregnancy
are associated with adequate cognitive development and reduced risk of autism, hyperactivity

and cognitive impairment syndrome development later in life (12,24,48,49,51,52,66,68,78).

Scientific research findings proved that vitamin D deficiency is a global public health issue
and has adverse effects in people of all age groups. Nowadays, it has been determined that
vitamin D deficiency is common in the 30-50% of the population within Europe and the
United States. Population studies have suggested that the prevalence of hypovitaminosis D in
children is very high. For example, 61% of the US children population had 25(OH)D levels -
15-29 ng/ml and 9% - < 15 ng/mlL, respectively.

According to epidemiological studies conducted in Brazil, a high prevalence of vitamin D
deficiency was revealed, despite sufficient insolation in the country (vitamin D deficiency less

than 20 ng/ml in 14% of children population under 10 years of age and in 24% of adult
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population). Vitamin D status was assessed in 183 children of 4 age groups living in the United
Arab Emirates. A relatively high rate was found in the age group of 8-14 years compared to
children 2-7 years of age group. Therefore, pubertal children are at relatively high risk of
vitamin D deficiency. This fact is of great importance, since the increased need for vitamin D
is often not taken into account in this age group. Fundamental studies suggested that vitamin
D is not only a vitamin, but also has the ability to act as a hormone, affecting all cells in the
human body, and participating in many vital processes. It should be emphasized that vitamin
D deficiency is a hormone deficiency as well. Therefore, effects of vitamin D deficiency are
even more harmful to the body, than the ones of any other vitamin deficiency

(12,18,26,48,49,56,81).

In recent decades, studying vitamin D biochemistry has led to significant changes in our
understanding of vitamin D metabolism and its function. After that, a need in updating the
data on vitamin D deficiency in the body as well as its role at different stages of human life,
especially during childhood, became relevant. Abnormalities in optimal vitamin D levels in a
child body leads to retardation in neuromotor and physical development, changes in
anthropometric indicators as well as marked specific and non-specific neurological changes.
Differentiation of risk factors is extremely difficult and diverse. Consequently, this impact on
different age groups of children is an important problem of pediatrics and considered as the
main strategy of clinical pediatrics (95,116,121,132). According to various scientific studies,
vitamin D deficiency in the perinatal period appeared to be a risk factor for the development
of diseases such as multiple sclerosis, autism, cardiovascular diseases, type I diabetes mellitus,
mental disorders, neoplasms, etc. (14, 19, 24, 29.38 ,50.65). In addition, the increased intake of
vitamin D also causes disorders of the urogenital system, as well as neurological disorders such
as: muscle hypotonia, areflexia, periodic or cyclic seizures, food refusal, recurrent vomiting,
muscular pain in hands and feet. Neurogenic weakness - ataxia may develop in children of all
age groups. Children with ataxia find it difficult to move, diffuse muscle hypotonia and pain-

sensations are clinically manifested. Neurologically, this condition is often referred to as lazy
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child syndrome. Various types of seizures may develop as well (36,43,52,80,116,117). Thus,
vitamin D deficiency is a global public health issue affecting up to 1 billion people on the
planet. Deficiency can be caused by: lack of sun exposure, lack of vitamin D in the diet,
accelerated catabolism, taking certain medicines, various diseases affecting its absorption and
metabolism, as well as resistance to the effects of vitamin D. Vitamin D deficiency causes
rickets in children and osteomalacia and a number of other pathological disorders in adults,
respectively. Despite the large quantity of scientific works related to rickets, still there is no
consensus in the pediatric community on this issue. Deepening the study of the metabolic
aspects of rickets has led to an increase in the diversity of opinions and approaches to the
problem. Today, rickets is not only a pediatric problem, but a medical and social problem as
well. Childhood rickets and the associated impairment of peak bone mass accumulation may

cause predisposition to the development of osteoporosis later in life.

Studies conducted over the past decade have shown that providing the human body with an
adequate amount of vitamin D will affect not only bone and muscle health, but would also
prevent development of other organ and system diseases. There is a growing interest towards
the quantitative assessment of vitamin D and the mechanisms in metabolism in the human

body.

Investigation of pleiotropic and extra-skeletal effects of vitamin D, revealed the relationship
between vitamin D deficiency and various metabolic disorders in the course of endocrine,
immune, cardiovascular, respiratory, reproductive, neuro-psychical and other system diseases

(11,19,33,44,59,125,134,136,139,149).

Despite the differences in opinion of the researchers regarding vitamin D deficiency, they
agree that its elimination and screening in children and adolescents can not only improve the
state of skeletal system but lead to reducing the risk of developing many somatic or chronic

neurological diseases. In addition, researchers believe that routine practice for rickets
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prevention is considered as inadequate to meet vitamin D needs in children and need to be

revised.

The aim of the study is to determine the role of vitamin D deficiency on the development and
progress of various diseases of the musculoskeletal (locomotor) system and a number of
neurological syndromes in children and adolescents, for the development of further

preventive measures and treatment approaches.
The goals / aims of the study:

1. To determine vitamin D, Ca and, in some cases, P blood serum levels in children, 6
weeks to 15 years of age (120 patients) with various pathologies of the locomotor
system (hip joint dysplasia, posture problems, scoliosis, deformation of bones of the
extremities, growth retardation). In addition to laboratory studies, patients were
consulted by an orthopedist, pediatrician, neurologist, endocrinologist and geneticist
when necessary; paraclinical studies - ultrasound of the joints of pelvis, upper and
lower limbs; clinical studies - Ro-graphy of the bones of pelvis, upper and lower limbs
and spine densitometry.

2. To determine vitamin D and Ca blood serum levels in children, one year to 16 years of
age (150 patients) with various neurological syndromes (mild mental retardation and
speech developmental disorders, behavioral disorders with autism, ADHD syndrome,
frequent headaches, easy fatigue, sleep disorders, seizures). In addition to the
investigation of neurological and somatic status, the patients were consulted with
oculist, otorhinolaryngologist, endocrinologist and psychologist. Laboratory studies:
complete blood count and urine analysis, blood glucose determination, rheumatoid
factor test, liver and thyroid function tests, creatine kinase, parathyroid hormone
(PTH) test, when mnecessary. According to the «clinic,c EEG, brain MRT,

polysomnography, Ro-graphy of the paranasal sinuses were performed.
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3. According to the data obtained, the conclusions on the role of vitamin D in the
development and course of various pathologies of musculoskeletal and nervous systems
in children of different ages have been elaborated, in order to develop individual

preventive measures and treatment methods.

Multiple studies have proved to the fact that vitamin D and Ca deficiency is widespread
throughout the world and leads to the development of rickets or osteomalacia, seriously
affecting the general health, growth and development of newborns, as well as the
development of both the somatic system and the central nervous system in children and
adolescents. Outcomes are variable, ranging from fatal outcomes in newborns and infants to

single disorders in adolescents and adults, respectively.

An interest of children neurologists as well as pediatricians and orthopedists in this pathology
is quite high, since vitamin D deficiency is the most frequent risk factor in the formation of
various somato-neurological pathologies, as well as ADHD syndrome, autism spectrum
behavioral disorders, multiple sclerosis, seizures, etc., where it is considered as a possible cause
and sometimes as a trigger. Consequently, the chosen topic of the study, responding to the
modern challenges of medicine, is timely and relevant, since, it was for the first time in
Georgia, when about 300 children and adolescents (from 6 weeks to 15 years of age), with
frequent pathology of musculoskeletal system and various neurological syndromes, were
investigated to determine the role of vitamin D deficiency in the development and course of
the mentioned pathologies. It was proved that the low vitamin D and Ca levels is not decisive
in the etiopathogenesis of the development of hip joint dysplasia, while many other factors,
including genetic disposition, fetal position in the uterus, polyhydramnios, hormonal

background of the mother, and others are of great importance.

Many genetic diseases and syndromes, manifested by growth retardation and deformation of
the bones of the lower extremities, were revealed in children group; in addition, the vitamin

D and Ca serum levels did not exceed the norm. The above mentioned necessitated a genetic
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study of the child population affected by this pathology. The children with ADHD have lower
vitamin D serum levels than healthy ones; in addition, low levels were also found in the group
of children with headaches and easy fatigue syndrome. Conducting adequate therapy with the
inclusion of vitamin D led to a significant clinical effect. A low vitamin D level was defined in
the group of healthy children (control group) without any somatic and neurological
complaints and/or pathologies (based on 2-year katamnestic observation). Therefore,
supposedly, the existing internationally adopted norms of vitamin D blood levels need to be
revised and corrected. In the paper, 2 separate sections were devoted to the impact of vitamin
D serum levels on the clinical state of the patients with orthopedic and neurological
pathologies. The obtained material was processed using reliable statistical approaches and
methods. The conducted researches made it possible to draw conclusions and practical

recommendations given below:

1. Considering the influence of low vitamin D and Ca serum levels on the development of
hip dysplasia (AJG) and relying on it when planning treatment - was not justified. A
difference between vitamin D and Ca levels in healthy (control) group and the patients
of group A was not revealed. As for the children with this pathology, an important role
was given not so much to the vitamin D and Ca blood levels, as to many other factors,
including fetal position in the uterus, hormonal background of the mother, diet during
pregnancy, intake of vitamin D and Ca, genetic disposition, polyhydramnios and so on.

2. Although the lower limb deformity in children under 2 years of age is considered to be
physiologic one, this cohort of patients showed a low vitamin D level on the Ro-gram
at the absence of rachitic changes in the bones. Therefore, we consider it mandatory to
study vitamin D levels in children of this age group.

3. In patients with lower limb bone deformity and growth retardation (groups C and D),
many genetic diseases, including a very rare one (opsismodysplasia in a 6-year-old girl)
has been revealed, necessitating a deep examination of children with this pathology,

including endocrinology and genetics.
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Growth retardation may be developed in some cases due to insufficient feeding,
malnutrition, and all such cases require a careful study of the anamnesis, as well as
consideration of social status.

The role of vitamin D and Ca in the development of scoliosis is an issue still being
debated. In disease dynamics (group Bl), a correlation between low vitamin D levels,
clinical deterioration and negative dynamics on the spine Ro-graphs has been revealed.
Calcium level remained within the norm.

32% of patients with ADHD syndrome (group C) were found to have extremely low of
vitamin D levels in different age groups. Administration of vitamin D for 2.5 months
reduced hyperactivity, aggression, improved memory and speech ability.

Children with epilepsy (group G) taking anticonvulsants for more than 3 years
(Depakine, Levetiracetam, Carbamazepine, Ethosuximide, Lamictal) had low vitamin D
blood levels (11.4-16.5 ng/ml). In addition, particular caution is required when
prescribing it in high doses (4000 and more IU/day) together with anticonvulsants, to
avoid possible toxic side effects.

Considering that vitamin D deficiency plays an important role in the pathogenesis of
many somatic and neurological diseases, and it is difficult to interpret its deficiency
due to polysymptomatic pathological manifestations, to include it in the routine list of
laboratory analyzes to determine the cause-effect role of vitamin D in both acute and
chronic diseases would be of great importance.

Since, a low of vitamin D level (compared to the existing norm) was detected in the
control group, in completely healthy children and adolescents, and no somatic or
neurological pathology was revealed in this group after the katamnestic observation,

these norms need to be revised and corrected.
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