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ComaroTponHa HegocTaTHicTb (CH) — 3axBoptoBaHHsA, 0OYMOBAEHE 3HAYHNM MNOPYLIEHHAM Y CUCTEMI «FOPMOH pPocCTy (I'P) / pocTosi dakTo-
py>», BUHUKAE BHACMIAOK Pi3HNX CNaaKOBMx ab0 HAOYTNX MPUYVIH | XapakTepudyeTbCs NepeayCiM CyTTEBMM BIACTABAHHAM Y POCTI Ta DI3NYHOMY
PO3BUTKY AUTUHW. [dediumT [P Moxe 6yT1 i3onboBaHnm abo NoeaHyBaTes 3 HEAOCTATHICTIO IHLLNX FOPMOHIB ageHorinodida. HassHiCTb B3ae-
MO3B’513Ky MixX crucTeMoto «[P / pocToBi hakTopu» Ta BitTaMiHy D (BIT D) 3yMOBIIOE y4aCTb reHeTnyHux 3MiH peuientopa BiT D (VDR) y natoreHesi
CH.

MeTta — ouiHWTV pu3nk po3sKTky CH Ha OCHOBI BMBYEHHS PO3MOAITY HACTOT anenei i reHoTvniB NoNiMopdHOro nokycy rs 1544410 Bsml reHa
peuenTtopa BIT D.

Martepianu Ta metogu. Bsm | nonimopdiamy reHa VDR (rs1544410) BM3Ha4EHO METOAOM NOAIMEPA3HOI NAHLIIOrOBOI peakLi 3 HAaCTYMHUM
aHanizaoM AOBXMHW PECTPUIKUINHMX (hparMeHTIB Npu BUSBAEHHI iX LLASXOM enekTpodopesy B araposHoMy refiy 22 Aiten npenybeptarHoro Biky
i3 CH. PiBeHb 25(OH)D B cvpoBaTtL KpOBI BM3HAYEHO IMYHOXEMIMOMIHECLEHTHM METOAOM Ha MikpoyacTuHKax («Abbott», CLLIA).
Pesynbratu. HanyacTiwe B Aiten 3 i30nb0BaHo0 CH Ta MHOXMHHOIO rinodizapHoio HeaocTarHicTio (MITH) Biamivera anens GA (43,8%
i 83,3% BignosigHo). 3a HassHocTi reHotmniBa G/A i G/G puank CH gocToBipHO BMcokuiA: BianosigHo BLL=3,60 (95% Al 1,40-9,23);
BLI=10,69 (95% J| 2,34-48,85); npwu BapiaHti rerotnny A/A pusuk CH poctosipHO Husbkmin: BLU=0,11 (95% Al: 0,04-0,33).
Hociicteo aneni G nonimopdHoro nokycy rs1544410 Bsm | reHa VDR acouiloetbcst 3 pusmkom possutky CH: BLLU=558 (95% Al
4,51-6,90; p<0,001). MaujeHTn-Hocii aneni G/A Mann HalMeHLWIA CTyNiHb BiACTaBaHHs B POCTI.. BCTaHOBAEHa BiporiaHa pisH1UA MoKasHWKIB
niky Bukmay Py nauieHTiB-HociiB aneni GG ta AA; GG ta GA. linositamiHos D manu 83,33% paitern 3 MIMH 1a 68,49% 3 isonboaHoo CH. Hepo-
CTaTHICTb BIT D 3adikcoBaHa B HOCIIB YCIX TPbOX TUMIB anenem.

BucHoBku. 3a reHotunis G/A 1 G/G pusmk CH 3pocTae, 3a reHoTtuny A/A — 3HuKyeTbest. HocincTso aneni G nonimopdHoro nokycy rs 1544410
Bsm | reHa VDR acoujioetbes 3 puankom podsutky CH: BLLI=5,58 (95% [I: 4,51-6,90; p<0,001), He3Baxalo4n Ha ineanbHui po3noain reHo-
™nis.

JlocnioXeHHst BUKOHAHO BIANOBIAHO A0 NPUHLIMNIB [enbCiHCLKOI Aeknapadii. MpoToKoN AOCNIMKEHHS yXBaNEHO JToKanbHNM eTUHHUM KOMITe-
TOM 3a3Ha4eHoi B poboTi ycTaHOBW. Ha npoBeaeHH:A A0CiAXEeHb OTPMMAaHO IHPOPMOBaHY 3roay 6aTbkis, AiTeN.

ABTOPV 3a8BNSI0Tb NPO BIACYTHICTb KOHPIKTY IHTEPECIB.

Kno4oBi cnoBa: comaroTponHa HeoCTaTHICTb, AiTK, BiTamid D, nonimopdiam Bsm | rena VDR.
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Growth hormone deficiency (GHD) is a disease caused by a significant disturbance in the growth hormone (GH) /growth factor system, it
occures as a result of various hereditary or acquired causes and is characterized, first of all, by a significant delay in the child's growth and
physical development. GHD can be isolated or combined with deficiency of other adenohypophysis hormones. The presence of a relationship
between the GH /growth factor system and vitamin D (vit D) determines the involvement of genetic changes in the vit D receptor (VDR) in the
pathogenesis of GHD.

Purpose — t0 assess the risk of developing GHD based on the investigation of the distribution of allele frequencies and genotypes of the
polymorphic locus rs 1544410 Bsml of the VDR gene.

Materials and methods. The determination of VDR Bsml gene (rs1544410) polymorphism was performed using the polymerase chain re-
action method, followed by analysis of the length of restriction fragments upon their detection by agarose gel electrophoresis in 22 prepubertal
children with GHD. The serum 25-hydroxycalciferol (25(OH)D) level was determined by immunochemiluminescent method on microparticles
(Abbott, USA).

Results. G/A allele was most often found in children with isolated GHD and multiple pituitary insufficiency (MPH) (43.8% and 83.3%,
respectively). In the presence of G/A and G/G genotypes, the risk of GHD is reliably high: OR=3.60 (95% CI 1.40-9.23); OR=10.69
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(95% CI 2.34-48.85) respectively; with the A/A genotype variant the risk of GHD is reliably low OR=0.11 (95% CI 0.04-0.33). Carrying the
G allele of the polymorphic locus rs1544410 Bsm | of the VDR gene is associated with the risk of developing GHD OR=5.58 (95% CI 4.51—
6.90; p<0.001). A significantly difference in the peak GH release was established in patients carrying the G/G and A/A, G/G and G/A alleles.
83.33% of children with MPH and 68.49% with isolated GHD had hypovitaminosis D. Vit D deficiency was recorded in carriers of all three types

of alleles.

Conclusions. In the presence of G/A and G/G genotypes, the risk of GHD increases, in the presence of the A/A genotype, it decreas-
es. The G allele carrier of the polymorphic locus rs1544410 Bsm | of the VDR gene is associated with the risk of developing GHD OR=5.58

(95% CI 4.51-6.90; p<0.001), despite the ideal distribution of genotypes.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: Growth hormone deficiency, children, vitamin D, Bsm | polymorphism of the VDR gene.

Beryn

iHifiHe 3pOoCTaHHS IUTUHU — JIOBOJI

CKJIQJIHUN TIPOIleC, KWW PETYIOEThCI

GaraTbMa YMHHMKaMK ([IPeHaTaJbHU-
MU, XapUOBUMU, TOPMOHATBHUMHU, €KOJOTTTHUMU,
revetnurnMu) [4]. YV mocmimkenni J. Kérkinen
ta criBaT. (2020) BcranossenHo, mo y 20% miteii
CIIOCTEPITAETHCST CUH/IPOMAJTbHA HU3bKOPOCIICTh
(CH), y 15% — opraniuna npupojia 3aXBOpIOBaH-
He, Toli gk pedinut ropmona pocty (I'P), BHy-
TPIIHBOYTPOOHA 3aTPUMKA B POCTi Ta CKeJIETHA
AMcIIasis BiamivaoTbes mpubausHo B 10% miteit
31 3HAUYHUM BIiJICTABAaHHSIM Y POCTi; MPHUOIU3HO
50% piTeil MalOTh TeHETHYHY €TiOJIOTiI0 3aXBO-
pioBarHs [11]. Baxkaupinmmumu peryagropamMmu po-
cry ta ¢isuuroro possutky € I'P, incysinomomnio-
Hi unHHUKE pocty (ITTYP-1 ta ITTYP-2) i Ginku,
10 iX 3B’g3y10Th (30Kkpema, [ITUYP-3b-3). ¥ 3nau-
HOI YacTKM TAIli€HTIB i3 HU3BKOPOCJICTIO CIIO-
crepiratoThest mopyieHHd B cucreMi «I'P / pocToBi
YUHHUKW», HacaMmIlepe/l Il€ CTOCYETbCS TaKOTO
saxBopioBatus, sk CH, 3a sikoro BimOyBaeTh-
ca piske samwkenns [P, I[ITYP-1 ta [TTYP-3B-3.
He moxna BukmounTH, mo aedinuT Bitaminy D
(BiT D) Moske BIIMBATH HA PICT IUTUHU Ta BUKJIN-
KaTu CYTTEBY 3aTPUMKY pocty [5,13,14,22]. Edek-
T Giosoriuno akrusHoi popmu BiT D 1,25(OH)D
ornocepenkoBani perernitopoM BiT D (VDR), axuit
Jli€ sTK (haKTOP TPAHCKPHUIIILIi Ta PETYJIIIOE EKCITPECITO
reniB [12]. ¥V koxnomy nykmaeotuzai rema VDR
MOKYTh BWUIAJKOBO BWHUKATA TOJIMOP]iZMu
(TOOTO MOJKJIMBE ICHYBaHHSI PI3HUX OTO aJIeJIbHIX
BapianTiB y nomyJsiii ). Hait6inbin sHauyi moJri-
mMopdizmu rena VDR, siki 6epyThb y4acTb y pO3BUT-
Ky 3axBopioBaib, Taki: Bsm I, Fok I, Taq I Fokl,
Apa I [19]. TTonimopdismu rena VDR acortiito-
BaHi 3 OaratbMa €HJOKPUHHWMM, aBTOIMYHHUMH,
OHKOJIOTIYHUMH,  CEpIEeBO-CYJIMHHUMHU  3aXBO-
pioBanuamu [20]. Ilomimopdismu Bsm I, Taq I,
Apa 1 nos’asani 3 peryusiieio crabiIbHOCTI Ta
nepiogom HamiBkuTTd PHK 1 BmmBaooTh Ha
MOJIIIeHHd BiAiNoBiAl Ha BiT D y TKaHMHAX-MiTlle-
HSIX; HeCIIPpUSATANBUM reHeTnunmnii hor VDR moxe
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3HAYHO 3HU3UTH edeKTuBHICTL mii BiT D [27].
ler VDR BasksiuBuMii 7171 pocTy JIOAWMHU, OCKITTbKU
BiH orocepeskoBy€e MeTaboJriuHi msxu, hocdop-
HO-KaJIbITIEBUY TOMEOCTAa3, SKi BITUBAIOTH HA PICT.
Y KiZBbKOX MOCTIPKEHHSIX BUBYEHO 3B’SI30K MiXK
nosimopdizmamu rena VDR i poctom y nopocnux;
y nocJipkensax ramoturis Bsm 1/ Taq [ BctanoB-
JIEHO JIOKa3W 3YelIeHHS Ta acolliallilo 3 pocTOM
[6,9,28]. BinomocrTi 1mozo acotiaitii moimMopdHOro
sokycy 151544410 Bsm I rera VDR 3 pedinurom
I'P/IITYP-1 y miteit BKpait oOMexeHi Ta (par-
MEHTapHI 1 TIPUCBIYeH] TIepPeBaKHO BUBYEHHIO
B3aemo/iii renotunis VDR i pocty gitelt 3aekHO
BiJ/l KICTKOBOI MacH [8], BIpOTiIHOTO BILJIUBY TI0OJIi-
MopdismiB rera BiT D Ha eheKTUBHICTD JIIKyBaH-
Hs1 pekomOinantHum TP [10]. Beranosieno B3ae-
MO3B’130K ToJriMopdismis rena VDR Ta cunmpomy
Tepuepa [18] i BTopunHOTO TinieprapaTupeosy [2].

Mema nocitigkeHHsT — OIIHUTU PU3UK PO3BUT-
ky CH Ha ocHOBI BUBUEHHS PO3IOJIITY YaCTOT ajie-
Jiet i reHoTHIB TIOTiMOpdHOTO JoKyCcy 151544410
Bsm I rena VDR.

Marepianu Ta MeTOIH JOCTI/I>KEeHHS

Obcrexeno 22 (17 (77,3%) XJIOMYUKIB) TUTH-
uu i3 CH (cepenniit Bik — 10,47%£3,21 poxy), gki
nepebyBain Ha 00CTeKEHHI y Bi/IiI IUTSIO] €H-
nokpunHOi narosorii 1Y <«IHcTUTYyT eHIoKpuHO-
Jjorii Ta oOminy pedosun imeni B.IT. Komicapen-
ka HAMH VYxkpainns. [lo nocaimkenns 3anrydeHo
MAIEHTIB, SIKI HE OTPUMYBAJIM TIPENapaTiB Kajb-
mito, Bit D Tta pexombinantHOro I'P ympomossk
=6 wicaniB. /[0 KOHTPOJIBHOI TPyIH 3aJydyeHO
112 npakTU9IHO 3/I0POBUX ITiJIJIITKIB, SKi HE MAIOTh
Mi’K c006010 KPOBHOI criopizHeHocTi, Bikom 12—17 po-
kiB (14,6£1,6 poky), mo Hamxomuau mo Jpyroi
mikapai YuiBepcurety llinxya 3 rpyans 2013 po-
ky no sortuii 2016 poky mug npodinakTUIHO-
r0 MEJIMYHOTO OIVISY, 13 HOpMaJIbHUM (Pi3UYHUM
po3BuTKOM, Ge3 Baj KicTKOBOI cucremu, 6Ge3 10-
pylIeHb KicTKOBOro MeTabosismy. IM TpoBeneno
BusHavenHst Bsml mosimMopdisamy rena VDR [24].

PiBui Tupeorponnoro ropmona (TTT) mocui-
JUKEHO IMYHOPQ/IiIOMETPUYHUM METO/IOM 32 JI0TIO-
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Moroio crangapraux Habopis (Immunotech kit,
Yexist). Yci nartienTn epeGyBajiv B CTaHi €yTHPEO3Y.

[lyis BUBUEHHSI TOKa3HWKIB (Qi3MYHOTO PO3-
BUTKY BUKOPHUCTAaHO aHTPOIIOMETPUYHI METO-
v (BUMIPIOBaHHS POCTY 3a JIOTIOMOTOIO CTaJIio-
merpa <«Harpenderstadiometrs> («Holtain Ltd»,
Besvka bpuranisi) ta macu Tima — 3a J01IOMO-
roio esekrponHux Bar «Tanita BC 587» (Smonis).
KoedimienT cranpaprroro Biaxuienus (standard
deviation score, SDS) NOKa3HUKIB POCTY BUPaXo-
BYBAaHO 3a JIOTIOMOTOIO0 TIEPIEHTUJIBHUX KPUBUX
3POCTY Tijla, OTPUMAHUX HA OCHOBI JIAaHUX aHTPO-
MMOMETPUYHUX 0OCTEKEHD 3[0POBUX JiTeil Pi3HOTO
BiKy Ta ctaTi [26] /ly1g Bu3HaUeHHS KiCTKOBOTO BiKY
Bukopuctano atiac W.W. Greulich, S.P. Pyle [7].
Yei oberexeni marienTn Masi 1 craio ctateBoro
PO3BUTKY 3a ITKaysof0 Tanner.

Jliarnoctuka CH rpyHTyBamacs Ha AOCTiKeH-
Hi (poHOBOTO 3HAUeHHs 1 miky Bukugy I'P Ha Tii
dapmakosorianoi cTumyJIsiii (mpodu 3 KJIOHIIM-
HOM Ta iHCcyMiHOM). KITiHIYHUMY TTOKa3aHHSAMY JI0
MIPOBEIEHHS CTUMYJISAIIHHIX P06 GyJIN: 3HUKEH-
Hs MIBUJIKOCTI JiiHiTHOTO pocTy (y cepe/lHboMYy —
MEHIIIe HiK Ha 4 CM 3a PiK) Ta BiJICTaBaHHS B POCTI
=2 SDS BiJl HODMAJTLHOTO 3HAUYEHHST POCTY /IS BiJl-
MOBIJTHOTO BiKYy Ta CTaTi, 3aTPUMKA KiCTKOBOTO BiKY
=2 poku. 3a HOPMY CTUMYJiboBaHOI cekpertii ['P
MIPU CTAHIAPTHUX TecTaX BBaskayu piBHi =10 Hr /M

[15]. PiBui I'P ta IITYP-1 pocaimkyBaam MeTo-
oM TBepaodasHOTo iMyHO(DEPMEHTHOTO aHATi3y
3 BUKopucTanuam Habopis «Immulite 2000 XPI».

Pisenn 25(OH)D y cupoBatiii KpoBi BU3HAY€HO
IMYHOXEMIJIOMiHECIIEHTHUM METO/IOM Ha MiKpoya-
crunkax («Abbott», CIITA). PesynbraTii omiHeHO
Bi/IMOBiIHO /10 perkoMeHnalii MizkHapogHOTO TO-
BaprcTBa eHmokpuHosoris (International Society
of Endocrinologists): 1o 50 Hmoub/1 — medinut
BiT D; Bix 50 10 75 HMOJIB/JT — HEIOCTATHICTD; Bijl
75 mo 100 umosb/n1 — nopma, Big 100 aMosb/1 —
rinepsitaminos [17].

Monexynsapno-eenemuuni memoou. Bsm I mo-
gimopdismy rena VDR (rs1544410) Busnaue-
HO 3a JIOIIOMOTOI0 MeTo/la IIoJliMepas3Hol JaH-
IIOTOBOI PeakIlii 3 HACTYMHUM aHaJi30M OBKU-
HU PECTPUKIIIHHUX (DparMeHTiB MPU BUSABIEHHI
iX mIsIXoM esieKTpodope3y B arapo3HoMy Teji.
Jlist TeHOTUITYBaHHSI BEHO3HY KPOB HaOuWpain
3a CTEPUJIbHUX YMOB Y MOHOBETH 00'eMOM 2,7 Mt
i3 KaJiEBOIO CiJIII0  eTHJIeH [iaMiHTeTPaoITOBO1
kucaotu («Sarstedt», Himeuunna), 1o ciayrysaja
antukoaryagaToM. Criouatky JIHK emiminyBanm 3
nepudepruyHOi KPOBi 32 I0TTOMOTOI0 KOMEPITIHHOTO
«Quick-DNA», «Mini-tect-cucrema prep Plus Kit»

(«Zymo Research», CIITA). {ocaimxyBaHi reHu
aMILTihiKyBa 32 JIONIOMOTOIO  criennhiuHnX
npaiimepiB («Metabion», Himeuunna) Ta Komep-
miitnoro «Dream Taq Green PCR Master Mix»
(«Thermo Scientific», CIITA). IIpobipku 3 KiHiie-
BOIO aMILITi(QiKAIIHOIO CYMIIIITIO TIEPEHOCUJIA Ha
migcmmoBau «Flex Cycler BU» («Analytic Jenas,
Himeuunna) st 3abe3riedeH s BifOBIIHOTO TeM-
nepatypaoro pexumy. IIpoaykrn ammmidikartii
dparmenTis JIHK (ammaikonn) rera VDR migma-
BaJIU TiZIPOTITUYHOMY PO3TIETITIEHHIO PECTPUKITIH-
HOIO eHIoHyKJea3ot0 Bsm I («Thermo Scientifics,
CIIIA) Bigmosigno. [lygd pecTpUKINIITHOTO aHaTi3y
TOTYBaJIX OKPEMi CyMillTi Ta TepeHoCUIN B TTOTIepe/l-
HBO MideHi TPOGIPKH, a TOTIM J0aBai aMILIiKO-
Hu. Peaxrito ob6mexernst ¢hparmenTiB st Bsm 1
G/A (rs1544410) rena VDR mpoBoanu 3rifiHO 3
peKOMeH/IAIisIMU BUPOOHUKA B TBEPAOTIIBHOMY
Mikpotepmoctati 3a 37°C ympoxosxk 16 romuH.
[Iporiec 3ynmuHeHO MiABUIIIEHHAM TeMIIEpaTypu 10
65°C nporsrom 20 xBuauH. CTan pecTPUKITITHUX
(parmentis rena VDR anasnizysanu na 3% arapos-
HoMmy reni (araposa ¢ipmu «Cleaver Scientifics,
Besnka Bpuranist), 3 mogaBaHHsIM GPOMECTOrO
eTH/Ii10, MapKepa MoJiekyisipHoi Mmacu «Gene Ruler
50 bp DNA Ladder» («Thermo Scientific», CIITA)
Ta MOJAJIBIIOI0 Bi3yasTi3alli€lo B TPAaHCIIIOMiHATOPI
3a ZI0TIOMOTOI0 KOMITIOTEPHOI TTporpamu «Vitrany,
3abapBiieHoMy Opominom erumito. IligcumoBayi
reia VDR Bsm I G/A (rs1544410) niggaBaiu
TIAPOJITUYHOMY PO3IIEIJIEHHIO 32 HAgBHOCTI caii-
1y pectpukiii 5'-GAATGCNI-3, y pesymbrari
YOTO YTBOPIOBAJINCS PECTPUKTU MOJIEKYJISIPHOIO
macoio 644 bp ta 179 bp — renorun GG. Caiit
PECTPUKIN 3HUKAB MPU HYKJIEOTHAHIN 3amini G
Ha A, AKI0 po3mip amiutihikoBaHUX (pparMeHTiB
JIHK micis B3aemofiii 3 HyKJIea30l0 PeCTPUKILI
sanuinaBcs HeaminauM (823 bp), Toxi dikcyBann
renotun AA. BiZIoBiHO B reTepO3UTOTHOMY T'eHO-
tuti (GA) cniocrepirajiu OJJHOYACHO BCi TPU TUTN
dparmentu: 823, 644 Ta 179 .1

Cmamucmuuni memoou. OrpuMani aHi cra-
TUCTUYHO MPOAHATI30BAHO 32 JIOMOMOTOI0 TIPO-
rpaMHOTO TakeTy «Statistica 6.1» Ta «SPSS17.0»
(«SPSS, Inc.», Yuxkaro, lnninotic, CIITA). 3arams-
HUHM CTAaTUCTUYHUM aHAJi3 BKJIOYAB PO3PAXyHKHU
Meniann (Me) Ta MIKKBApTUJIBHUX IHTEPBAIB
(UQ-LQ). JTabopaTopHi MOKa3HUKH MTPEICTaBIEH]
y dopmi apudMeTHIHUX JaHUX (CepesiHe 3HAUEH-
Ha (M#£m) rta crangapTHa MoXuOKa CEpeIHbOTO
snauends (SEM)). /lna HoMiHaJIbHUX 3MIHHUX
PO3PaxOBaHO CITiBBIHOIIECHHS 3a JJOIIOMOTOI0 KPU-
tepiiB [lipcona (y2) Ta Dimepa (1BOCTOPOHHI ); 11i
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Te
Po3nogain yactot anenei nonimopdHoro nokycy rs1544410 Bsm | reHa peuenTtopa BitamiHy D e
y aiTel 3anexHo Big ctati Ta opMm COMaTOTPONHOI HEAOCTAaTHOCTI
Moka3Huk | G/A | G/G | A/A
Crartp
Xnonuj 10 (58,8%) 4(23,5%) 3(17,7%)
[Hisyara 2 (40%) 1(20%) 2 (40%)
Yceboro 12 (54,6%) 5(22,7%) 5(22,7%)
ComartoTponHa He4oCTaTHICTb
I30nL0BaHa (N=16) 7(43,8%) 5(381,3%) 4 (25%)
MHOXMHHA rinodidapHa HegOCTaTHICTb (N=6) 5(83,3%) 0 (0%) 1(16,7%)
Tabruys 2
Po3noain reHotunie nonimopdHoro nokycy Bsm | (rs1544410) reHa peuenTtopa BitamiHy D
y rpyni nawieHTiB i3 COMaTOTPONHOIO HEAOCTATHICTIO Ta KOHTPOJILHIN BUGIPLL
Fpyna naujenTis MoKasHUK rs1544410 Bsm | reHa peuenTtopa BitamiHy D
G/A G/G A/A yCbOro
abc. 28 3 81 112
% 25,0 2,7 72,3 100
KoHTponbHa* BLL 0,28 0,09 8,88
95% [ 0,11-0,71 0,02-0,43 3,02-26,15
o) <0,05 <0,05 <0,001
abc. 12 5 5 22
% 54,56 22,72 22,72 100
MauieHtn 3 CH BLU 36071 10,69 1 0,114
95% /| 1,40-9,23 2,34-48,85 0,04-0,33
P <0,05 <0,05 <0,001

lMpumitka: * — pani 3 oxepena [24]

Bi/IMIHHOCTI TTPUWHSATO CTATUCTUYHO 3HAUYITUMU,
JUIst IKUX 3HadeHHs p<0,05.

JlocaipKkeHHsT BUKOHAHO BiIIIOBIIHO /10 OCHOB-
HUX nosoxkeHb Gioetnkn Komnsenuii Pagun €Bpo-
U TIPO TIpaBa JoAnHu Ta Oiomenutny (4 KBIiTHS
1997 poxy), lesbcincbkoi gexsapariiii BeecBiTHBOI
MEeINYHOI acoliarlii 1MoJ0 eTUYHUX IIPUHIINIIIB
MPOBEICHHA MEUYHUX JIOCJI/[PKEHb 32 Y4YacTio
moneit (1964-2013 pp.). Kowmicis 3 Giomemmunoi
etucku /1Y <«Iucturyr enpoxpunosorii Ta oOMiHy
peuoBuH imeni B.II. Komicapenka HAMH VYxpai-
HU» TMiJ1 9ac JAOCTi/PKeHHS He BUSBUJIA TOPYIIEHb
MOPaJbHO-TIPAaBOBUX HOPM. [HhopMOBaHy 3romy
OTPHMMAaHO BiJl yYaCHMKIB Ta iXHiX 6aTHKIB.

PesyibraT A0CHAKEHHS Ta iX 00rOBOPEHHS

[3omboBana CH Binmivanacs B 16 (72,7%) pireii,
3 Hux nmosHa dhopma — y 6 (37,5%) miteii, yacTKO-
Ba — y 10 (62,5%) niteii. MuoxumHa rinodizapta
nepocratHicTs (MI'H) Busnavanacs y 6 (27,3%) mi-
Tel, cepel HUX 2 MAliEHTH MaJId MaHTIMOMITyiTa-
pusM, 3 qutunu — gediut I'P ta TTT, 1 gutuna —
nedimmt I'P i ronagoTpornHnx ropMoHiB rinodisa.

JlsiBsm Iy nocuikysaniiinony i (22ocobmn)
CITOCTEpITaBCsI TaKWI PO3IIOIIJ YaCTOT ajesel 3a-
sgexno Bix ¢opmu CH. Haituacrime B giTeit gk
3 i3ospoBanoto CH, tak i 3 MI'H 3ycrpivanach

anesnp G/A (43,8% i 83,3% BiAIOBIIHO); TIpHU 130-
apoBaHiii CH wocismu aneni G/A Gyan nepe-
BaskHo xjromiti (5 oci6 i3 7 wociiB), mpu MI'H
anenb G/A Takox BifMivazacs TepeBasKHO
B TAIi€HTIB Y0/I0Bi40I cTaTi (4 3 5 0cib, SKi Main
asesib G/A). Anenb G/G He BUSBJIsLIacs B )KOJHO-
ro narienta 3 MI'H, BogHOYac BoHa 3ycrpivanach
B 1/3 narienris 3 izonpoBanoio CH. Y 6inbirocti
HAliE€HTIB YOJI0BiYOl cTaTi JOMiHyIO4YOI0 OyJia
anenb G/A (tabmn. 1).

Amnajtiz po3rnofiJieHHs YacToT ajejeil Ta reHo-
TuniB nosiMopduoro Jokycy (rs1544410) rena
Bsm I B rpymni namientis 3 CH nokasas, 1o anemib
G/A Binmivasacs y 6isbmocti (54,56%) maiieHTis
Ta BJABIYi yacTille, HiXK y KOHTPOJBHIN TrpyIri
(tabm. 2). Anenp G/G sycrpivanach y 8,4 pasa
yacritie, a anenb A/A — B 2,5 pasa yacriiie B 1a-
mientiB 3 CH, Hix B 0ci6 KOHTPOJIBLHOI TPYTIN.

Y niteti 3arenoruny G/A pusuk CH goctoBipHO
BUCOKMiL: BigHomenHs manciz (BII) = 3,60
(95% nosipumii intepsan (/1): 1,40-9,23; p<0,05);
zarenoruiy G/G pusuk CH Takox 10CcTOBIpHO BU-
cokmii: BIII=10,69 (95% /1. 2,34—48,85; p<0,05);
3a redoruity A/A pusuk CH 10cTOBIpHO HU3BKUI:
BIIT=0,11 (95% /1: 0,04—0,33; p<0,001). To6T0 32
resotunty G/A i G/G pusuk CH 3pocrae, a 3a re-
HOTUTTY A/A — 3HIKYETHCA.
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Tabnuys 3
PiBHoBara Xaiigi—BaliHOepra
. . FeHoTun .
Mpyna nauieHTiB G/A G/G A/A Kpurtepin
MNauieHtn 3 CH (HagBHWUIA reHOoTUN) 12 5 5 220 18
, _ - 11,0 55 55 069
MauieHTn 3 CH (odikyBaHWi reHoT1n) (50,00%) (25.00%) (25,00%) p=y,
KOHTPONb (HaABHWI reHoTn)* 28 3 81 220 09
. ; . 08,84 2,58 80,58 X576
KOHTPONb (04iKyBaHWMIA FeHOTUNM) (28 84%) (2.3%) (71.95%) p=0,
[Mouvmitka: * — faHi 3 xepena [24].
Tabruys 4
Yacrora anenein
Mpyna nauieHTiB Anenb YacrtoTta
MaujeHtn 3 CH CAi 8288
KoHTponbHa* G 0,152
A 0,848

[Mpumitka: * — paHi 3 oxepena [24].

ITig wac anamisy anemeii y npireit i3 CH Buss-
JieHo Take: HocifictBo asemi G mosimopdHoro
Jokycy 1rs1544410 Bsm I rena VDR mocroBipho
acorritoernsest 3 pusukom po3sutky CH: BIII=5,58
(95% 1. 4,51-6,90; p<0,001), He3Baxkaiun Ha
iTeaTbHUH PO3MO/IiJ TEHOTHTIIB.

Cmissignomentst ydactor ajueneir (pG=0,500,
qA=0,500) Bignosizamo cmiBBigHOmeHHIO 1:1,
1[0 MO’Ke CBIIYUTH, IO PO3IMO/IiJI TEHOTUIIIB Bil-
nosizaB pisHoBasi Xapai—Baiin6epra (tabu. 3).

Yacrora ameseir y mamientiB 3 CH ictorno
Bi/Ipi3Hsacd BiJi Takol B KOHTPOJbHIM TpyIIi,
a pO3MOiJ TEHOTWINB BiJAMOBiZaB PpPiBHOBAa3i
Xapui—Baitabepra. ¥ KoropTi yKpaiHCBKUX JiTeit
repeBaskasv reTepo3uroTHi Hocil G/A, a B ipaHCh-
Kilt KoropTti — romo3urotu A/A, aKi B yKpaiHCBKiil
MOMYJISATIT BiIHOCATBCI JI0 PIIKICHUX TOMO3UTOT
mopsiz i3 romosurotamu G/G (tabur. 4).

Y BCiX 00CTEKEHMX CIIOCTEPITaJocss CYTTEBE
BijicTaBaHHg B pocTi. Tak, KoedillieHT cTanaapt-
Horo Binxuienus pocty (H-SDS) y miteit 3 i30-
gpoBaHuM sedpinmurom [P cranosus —2,36=0,23,
y gmiteii 3 MI'H popisuioBa —2,084%0,28.
[TamienTn-nocii amemi G/A Mamum HalMeHIIUN
CTyTiHb BijicTaBanHs B pocti — H-SDS BiporigHo
BizipizuaBcs Bijy H-SDS namienTis, ki Maaun anesb
A/A (-2,01+0,111-2,87+0,27 Bizmosinno, p<0,05).

Y Bcix jmiTeli He3aseXHO Bijl GOPMHU 3aXBOPIO-
BaHHS BiaMiuaBcs rinmositamino3d D. Hemocrtat-

mictb  BiT D  3adikcoBana B HOCIiB  ycix
Tppox THHIIB aneneii — npu G/A piBeHb
Bitr D cranoBuB 56,92+4,69 HMOIb/1, TpH

G/G — 51,30£12,14 wnmonn/n, upu A/A —
56,28+12,88 rumoun/ i1 (p>0,05).

bazanphi Tanikosi 3Hauenns Bukuy I'P atakosx
Bmict ITTYP-1 y Bcix namientis 3 CH 6ynn pisko
samkeranmu. Ilix Bukuay I'P (incyninosuii Tect) y
miteit 3 MTH OyB BiporigHO MeHIIMM, HiK y iTeit
3 i3ompoBanoo (opmoro CH (3,410,702 ur/ma
ta 5,5+0,7 wur/mn Bignosixno, p<0,05), oxnak
o0u/[Ba TIOKa3HUKM CBIUMJIM TIPO 3HAYHUN gedi-
ut ['P. CtumynboBanuit Bukuy ['P y namienTis i3
gacTkoBot0 CH OyB BiporiiHO BUIIIM, HiX B 0Ci0 i3
nosuoto CH (6,96+0,43 ar/miri 2,715+0,365 Hr/mi
BifnosiaHo, p<0,05); y TpyIi namienTiB 3 i30J1b0-
BaHuM Jedinurom I'P crumynpoBanmii Buku I'P
nopiBHoBaB 4,990,881 Hr/mMa  (KJIOHIAMHOBUIA
tecr) i 5,5£0,7 ur/mia (incyainoBwuii Tecrt). 3a pe-
3yJibTaTaMK 1HCYJIIHOBOIO TeCTy, BiporijiHa pi3-
HUIIS TIOKAa3HUKIB Tiky Bukupy I'P BcTaHoBJieHa
B maitienTiB-vociiB aneni G/G i A/A (p<0,05),
G/GiG/A (p<0,05). ¥ nanientis 3 MI'H cepenniit
piBersb [TTYP-1 cranosus 71,0+22,40 ur/mu i Bipo-
TiZTHO He BiAIPI3HABCS BiJl TAKOTO MPU 130JIbOBAHIN
dopmi (p>0,05) (tabiu. 5). Tum anesi He BILINBAB
Ha piBens [TTYP-1.

Orxe, mitn 3 CH — nocii anmesi G/A MaioTb Bipo-
TiZTHO MEHIITNI CTYIiHb 3aTPUMKHU POCTY, HIXK IITU
3 CH — nocii aneni A/A (p<0,05), Ta MeHIINIA, HiX
nitu CH — wnocii aneri G/G (aye He BiporijgHo).
Taxi pesyabratu criBnazatoTh i3 fanumm W. Wang
Ta ciiBasT. [21]: aiTu 3 renotunoM A/G 1okasyloTb
BUIILY MIBUKICTb POCTY, HixK i3 reHoTunioMm G/G.
B inmux pocaimpxennax A/G nomimopdism y Jio-
kyci -1012 npomoropa VDR (rs 4516035) gacto
3yCTPIYAETHCSA B €EBPOTIEUCHKUX TTOMYIAIIAX, MOKE
BILIMBATH Ha ekcrpecito VDR i mos’sg3anmnii 3 po-
CTOM [IiBYAT-TI/IITKIB, 10 MelKaoTh y Mpanirii.
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Tabruys 5
AykconoriyHi Ta ropMOHarbHi MOKa3HUKU, PiBEHb CUPOBATKOBOIO BitaMiHy D
Y NaLiEHTIB i3 COMaTOTPONHOIO HEJOCTATHICTIO
. . Kict-

Comarto- P 6a- TP nik TP nik = .

TpomnHa H-SDS Tir:?:r) 30BUMA (knoHiguH) | (iHcyniH) '('-,'127,\,,; KOE:?::'" HMB(I)LE/H
HepoCcTaTHICTb (Hr/m) (Hr/m) (Hr/m) (pokm)
qMJQZESZ”H%HQO 208+ | 3540+ 0,30+ 2,10+ 3,41+ 71+ 739+ | 5540+
CTATHICTb (N=6) +0,28 +9,30 +0,25 +1,17 +0,70 +22,40 +1,58 +7,66
I30nboBaHa -2,36+ 27,51+ 0,62+ 4,99+ 55+ 92,58+ 8,2+ 55,54+
(n=16) +0,23 +3,09 +0,16 +0,81 +0,70* +14,79 +1,00 +5,30

[Npumitka: * — BipOrigHa Pi3HMUA NOPIBHAHO 3 aHANOMYHM NOKa3H1KoM rpynu 3 MIMH (p<0,05)

Y 1boMy JOCITI/IKEHHI MU BIIEpIIe TOMOBITAEMO
MOTIEPe/IHI JIOCII/IPKEHHST 4acTOT ajieiell Ta TreHo-
TUmiB nosiMopdHoro Jokycy rs1544410 Bsm 1
rena VDR y marientis i3 CH, ski memkaioTh B
Yxpaini. Mu BCTaHOBUJIM acoIlialliio MiX TOJi-
mopdismom Bsm I rera VDR i CH Ta Busnaumim
pusuk BuHukHeHHsa CH 3aseskHo Bijl reHOTUITY: 32
resorunty G/A i G/G pusux CH 3pocrae, a 3a re-
HoTUIy A/A — 3HIKYETHCS.

Ax npu izoapoBaniit CH (55,42+7,66 nmosib /i),
tak i mpu MI'H (55,54+5,3 umoib/n) Mu BcTa-
HOBWJIN TimoBiTamMiHo3 D: BMicT cHPOBaTKOBOTO
25(OH)D sBignosigas HemocratHocti BiT D. OT-
pvMaHi HaMu JaHi 30irJmcst 3 pe3yJbraTaMi HU3-
KW aBTOPiB, SAKI TaKOX Bifi3HAUaIW 3HUKEHHI
BMicTy cupoBatkoBoro 25(OH)D y mopocaux
ta miteit 3 CH. Tax, P. Ameri ta cmiBasr. [ 1] BusiBu-
s, 1o Jintie 8,7 % A0pOoCInX MalieHTiB i3 gediim-
toMm ['P masiu Hopmanibhy KonttenTpaitiio 25(OH)D
y cuposarii kposi; M.C. Savanelli Ta criiBasr. [16]
BcranoBuin fedinut BiT D y 51% mopociux ma-
nienTiB 3 CH nopiBustao 3 14,6% KOHTPOJIBHOI IPy-
nu. A. Ciresi Ta ciiiBaBT. [3] nokaszamnu, 1mo 35% i-
Tenn 3 HemoctarHicTio ['P Manm HemocTaTHICTH
Bir D, a 40% — medinur Bir D. Y pocmimpxeHHi
E. Witkowska—Sedek ta criiBast. (2018) y 84 mireit
Ta NIITKIB 13 HexocTtaTHicTIO I'P BUuaBMIN HU3bKI
kourerrparii 25(OH)D (22,3+6,9 ur/ma) [25].
He moskHA BUKJIIOUUTH, 110 TOBTOTPUBAINN /edi-
IUT BiT D YMHWUTH IEBHUN BIJIUB Ha PiCT AUTUHU
1 Ha Hioro mojiajbllie 3pOCTaHHA Yepe3 MOLYJIAIII0

REFERENCES/JITEPATYPA

piBHiB IITYP-1 i IITYP-3b-3 (piBHI ocTaHHIX 3a-
JIMIIAIOTHCS B TaKUX OCIO 3HUKEHUMH MPOTATOM
TPUBAJIOTO Yacy), a TaKOK MPUIYCTUTH Y4acTh
BiT D y MexaHidmMax maroreHe3y pisHux (opm
HU3HKOPOCJIOCTI.

Po3bixkHOCTI MK ZOCHIPKEHHSMM,  I[IPH-
CBJAYEHUMW TEeHEeTUYHUM  PU3UKAM, MOXKYTh
OyTH TIOB’si3aHi 3 TEHETHYHOIO TI'eTepPOreHHi-
CTIO, 3MINTyBaHHAM TIOMYJAIINA Ta B3aEMOISIMU
TeHiB 1 HaBKOJMIITHBOTO CepeloBHINa ab0 TEeHiB.
[Tornmbsene BuBueHHst rena VDR mgae 3mory
BUSBUTU TOJIMOPGHI BapiaHTH, SIKi NPU3BOASATH
JI0 CTPYKTYPHUX a00 (DYHKI[IOHAJIBHUX 3MiH €K-
crpecii  6ijika, Ta MOMKe CJIyryBaTh KOPOTKO-
CTPOKOBUM MapKepoM ToTeHItiany pocty. IIpoTe
nocaijkennsi rera VDR npoposxkyorbes, Uy
HUS3III JI0CJIi/IKEeHb BUSBJIEH] CyTIepeyJInBi JIaHi TTPo
PO3IIOIiNI YaCTOT TEHOTHUIIIB PI3HUX JIOKYCIB 3a3Ha-
yeHOoTo reHa [21,27], 1o cTBOPIOE OCHOBY JIJIST TI0-
JaIbIIX POOIT y 11l rasysi.

BucuosBku

Y nmireit 3a renorunty G/A i G/G pusux CH
3POCTaE, a 3a TeHOTUIY A/A — 3HUKYETHCS.

HociiictBo aneni G momimMopgHOro Jokycy
rs1544410 Bsm I rema VDR pocrosipno aco-
mitoeTbest 3 pusukoMm possutky CH: BIII=5,58
(95% NI: 4,51-6,90; p<0,001), He3Baxkaroum Ha
i/1IeaTbHUI PO3TO/IIJ TEHOTUTIIB.

Aemopu 3a5681510mb PO GIOCYMHICMb KOHDILIK -
my inmepeciae.

1. Ameri P, Giusti A, Boschetti M, Bovio M, Teti C, Leon-
cini G et al. (2013). Vitamin D increases circulating IGF1
in adults: potential implication for the treatment of GH defi-
ciency. Eur J Endocrinol. 169 (6): 767-772. doi: 10.1530/EJE-
13-0510.

2. Chowdhary R, Khan RB, Masarkar N, Malik R, Goel SK. (2022).
An association of VDR gene polymorphism in hypovitamino-
sis D mediated secondary hyperparathyroidism in adolescent
girls; a tertiary hospital study in central India. Steroids. 185:
109054. doi: 10.1016/j.steroids.2022.109054.

3. CiresiA, Giordano C. (2017). Vitamin D across growth hormone
(GH) disorders: From GH deficiency to GH excess. Growth
Horm IGF Res. 33: 35-42. doi: 10.1016/j.ghir.2017.02.002.

4. Collett—-Solberg PF, Ambler G, Backeljauw PF, Bidlingmaier M,
Biller BMK, Boguszewski MCS et al. (2019). Diagnosis, genet-
ics, and therapy of short stature in children: A Growth Hormone
Research Society International Perspective. Horm Res Paedi-
atr. 92 (1): 1-14. doi: 10.1159/000502231.

5. Esposito S, Leonardi A, Lanciotti L, Cofini M, Muzi G, Penta L.
(2019). Vitamin D and growth hormone in children: a review of

ISSN 2663-7553 Cyuacna neaiatpis. Ykpaina 1(129)/2023 21



YntamTte Hac Ha caunTi: http://medexpert.com.ua
OPUTTHAABHI AOCAIAKEHHSI

the current scientific knowledge. J Transl Med. 7 (1): 87. doi:  18. Trovd de Marqui AB. (2015). Turner syndrome and genetic

10.1186/s12967-019-1840-4. polymorphism: a systematic review. Rev Paul Pediatr. 33 (3):
6. FangY,van Meurs JB, Rivadeneira F, van Schoor NM, van Leeu- 364-371. doi: 10.1016/j.rpped.2014.11.014.
wen JP, Lips P etal. (2007). Vitamin D receptor gene haplotype  19. Uitterlinden AG, Fang Y, Van Meurs JB, Pols HA, Van
is associated with body height and bone size. J Clin Endocrinol Leeuwen JP. (2004). Genetics and biology of vitamin D recep-
Metab. 92 (4): 1491-1501. doi: 10.1210/jc.2006-1134. tor polymorphisms. Gene. 38 (2): 143-156. doi: 10.1016/j.
7. Greulich WW, Pyle SI. (1959). Radiological atlas of skeletal gene.2004.05.014.
development of the hand and wrist. USA: Pyle Stanford 20. Valdivielso JM, Fernandez E. (2006). Vitamin D receptor
University Press: 272. polymorphisms and diseases. Clin Chim Acta. 371 (1-2):
8. Jakubowska-Pietkiewicz E, Klich |, Fendler W, Mtynarski W, 1-12. doi: 10.1016/j.cca.2006.02.016.
Chlebna-Sokot D. (2013). Effect of vitamin D receptor gene  21. Wang DD, Sun M, Wang X, ChengYY. (2019). Changes in serum
(VDR) polymorphism on body height in children — own ex- levels of IGF-1, ghrelin and nesfatin-1 and clinical significance
perience. Postepy Hig Med Dosw (Online). 67: 873-878. after treatment with recombinant human growth hormone in
doi: 10.5604/17322693.1063747. children with idiopathic short stature. J Biol Regul Homeost
9. Jorde R, Svartberg J, Joakimsen RM, Grimnes G. (2012). Agents. 33 (6): 1759-1763. doi: 10.23812/19-231-L.
Associations between polymorphisms related to calcium me-  22. Wang H, Xiao Y, Zhang L, Gao Q. (2018). Maternal ear-
tabolism and human height: the Tromsg Study. Ann Hum Gen- ly pregnancy vitamin D status in relation to low birth weight
et. 76 (3): 200-210. doi: 10.1111/j.1469-1809.2012.00703.x. and small-for-gestational-age offspring. J Steroid Biochem
10. Jung AM, Zenker M, LiBewski C, Schanze D, Wagenpfeil S, Mol Biol. 175: 146-150. doi: 10.1016/j.jsbmb.2017.09.010.
Rohrer TR. (2017). Genetic polymorphisms as predictive 23. WangS,AiZ,SongM,YanP, LiJ,WangS.(2021). Theassociation
markers of response to growth hormone therapy in children between vitamin D receptor Fokl gene polymorphism and oste-
with growth hormone deficiency. Klin Padiatr. 229 (5): 267- oporosis in postmenopausal women: a meta-analysis. Climac-
273. doi: 10.1055/s-0043-115223. teric. 24 (1): 74-79. doi: 10.1080/13697137.2020.1775806.
11. Karkinen J, Miettinen PJ, Raivio T, Hero M. (2020). Etiology = 24. Wang, Cui ZQ, Luo TB, Liu L. (2016). Correlations of VDR and
of severe short stature below -3 SDS in a screened Finnish VDBP genetic polymorphisms with susceptibility to adolescent
population. Eur J Endocrinol. 183 (5): 481-488. doi: 10.1530/ idiopathic scoliosis and efficacy of brace treatment. Genom-
EJE-20-0313. ics. 108 (5-6): 194-200. doi: 10.1016/j.ygeno0.2016.11.004.
12. KhundmiriSJ,MurrayRD, LedererE.(2016). PTHandVitaminD.  25. Witkowska-Sedek E, Stelmaszczyk-Emmel A, Majcher A,
Compr Physiol. 6 (2): 561-601. doi: 10.1002/cphy.c140071. Demkow U, Pyrzak B. (2018). The relationship between alka-
13. Pankiv IV. (2021). Vitamin D: novi aspekty zastosuvannia, efek- line phosphatase and bone alkaline phosphatase activity and
tyvni dozy. Suchasnyi stan problemy. Mizhnarodnyi endokry- the growth hormone/insulin-like growth factor-1 axis and vita-
nolohichnyizhurnal. 17 (1): 38—42. [MaHbkiB IB. (2021). BitamiH min D status in children with growth hormone deficiency. Acta
D: HOBI acnekTn 3acTocyBaHHs, edekTnBHI 1o3n. CyyacHun Biochim Pol. 65 (2): 269-275. doi: 10.18388/abp.2017_2541.
cTaH npobnemun. MixHapoLHUI eHOoKPUHONOMiYHUA XypHan.  26. World Health Organization. (2007). WHO child growth
17 (1): 38-42]. doi: 10.22141/2224-0721.17.1.2021.226430. standards: head circumference-for-age, arm circum-
14. Povorozniuk VV, Pludovski P. (2014). Defitsyt ta nedostatnist ference-for-age, triceps skinfold-for-age and sub-
vitaminu D: epidemiolohiia, diahnostyka, profilaktyka ta liku- scapular skinfold-for-age: methods and development.
vannia. Donetsk: Vydavets Zaslavskyi Olu: 262. [[MToBopo3- Genewa: WHO Press: 217. URL: https://apps.who.int/iris/
Hiok BB, Mnygoscbki M. (2014). AediumTt Ta HepocTaTHICTb handle/10665/43706.
BiTamiHy D: enigemionoria, piarHoctuka, npodinaktnka 27. Wysoczanska—Klaczynska A, Slezak A, Hetman M, Barg E.
Ta nikyBaHHs. JoHeubk: Buoaseub 3acnascbkuii OlO: 262]. (2018). The impact of VDR gene polymorphisms on obesity,
15. Ranke MB. (2003). Diagnosis of growth hormone deficiency metabolic changes, bone mass disorders and neoplastic pro-
and growth hormonestimulation tests. In: Diagnostics of en- cesses. Pediatr Endocrinol Diabetes Metab. 24 (2): 96-105.
docrine function in children andadolescents. Ed. Ranke MB. doi: 10.18544/PEDM-24.02.0108.
Basel: Karger: 107-128. doi: 10.1159/000073547. 28. Xiong DH, Xu FH, Liu PY, Shen H, Long JR, Elze L et al. (2005).
16. SavanelliMC, Scarano E, Muscogiuri G, Barrea L, Vuolo L, Ru- Vitamin D receptor gene polymorphisms are linked to and
bino M et al. (2016). Cardiovascular risk in adult hypopituitaric associated with adult height. J Med Genet. 42 (3): 228-234.
patients with growth hormone deficiency: is there a role for doi: 10.1136/jmg.2004.0240883.
vitamin D? Endocrine. 52 (1): 111-119. doi: 10.1007/s12020-  29. Zhang L, Yin X, Wang J, Xu D, Wang ¥, Yang J et al. (2021). As-
015-0779-3. sociations between VDR gene polymorphisms and osteoporo-
17. Strohle A. (2011). The updated recommendations of the US sis risk and bone mineral density in postmenopausal women:
Institute of Medicine (IOM) on the intake of vitamin D. A critical A systematic review and meta-analysis. Sci Rep. 11 (1): 9030.
appraisal. Med Monatsschr Pharm. 34 (8): 291-298. doi: 10.1038/s41598-021-88654-1.

Bigomocri npo aBropis:

Bonbwoea OneHa BacunieHa — a.mef.H., Npod., KepiBHYIK BiAAiNY ANTAYOT eHA0KPUHHOI naTtonorii, 1Y «IHCTUTYT eHAoKpMHONOrii Ta 06MiHy pe4yoBuH iMmeHi B.IM. KomicapeHka
HAMH Ykpainn». Aopeca: m. Kuis, Byn. Buuropoaceka, 69; ten. (044) 254-87-11. https://orcid.org/0000-0003-1999-6031.

Pu3Huuyk Map’aHa OnekcaHpapiBHa — K.Mef.H, A0L., fou,. kadeapw neajatpii Ta MeanyHoi reHetuku BAH3 YkpaiHu «ByKoBUHCBKNI AepXaBHUA MEANYHWI YHIBEPCUTET».
Anpeca: M. YepHisuj, TeatpanbHa nnowa, 2. https://orcid.org/0000-0002-3632-2138.

KBaueHiok AmMuTpo AHApiioBUY — nikap BiaAineHHs AUTS40i eHA0KPUHHOT natosnorii Y «IHCTUTYT eHpokpuHonorii Ta 06MiHy pe4oBuH imeHi B.MM. Komicapenka HAMH YkpaiHu».
Anpeca: m. Knis, Byn. Buwropogaceka, 69; ten. (044) 254-87-11. https://orcid.org/0000-0002-4670-2716.

CnpuHyyk HaTanis AHapiiBHa — A.Mef.H., CT.H.C., 3aB. BiifliNEHHS AUTAY0T eHAOKPWHHOI natonorii 1Y «IHCTUTYT eHaokpuHonorii Ta 06miHy peqoBuH iMeHi B.IM. KomicapeHka
HAMH Ykpainn». Aopeca: m. Kuis, Byn. Buwropoaceka, 69; ten. (044) 254-13-80. https://orcid.org/0000-0002-6729-6323.

Jlykawyk IpuHa BikTopiBHa — K.Me[.H., H.C. Bifiny AMTAYOI eHA0KPUHHOI natonorii 1Y «IHCTUTYT eHpgokpuHonorii Ta 06MiHy pedoBuH imeHi B.M. KomicapeHka HAMH Ykpainu».
Apnpeca: m. Knis, Byn. Buwropoaceka, 69; ten. (044) 254-12-92. https://orcid.org/0000-0001-5850-7988.

Maxomoga BikTopis FleHHaaiiBHa — K.Me[.H., Nikap eHA0KPUHONOM ANTAYMIA BIAAINY ANTAYOT eHAOKPUHHOI natonorii 1Y «IHCTUTYT eHA0KPUHONOrT Ta 0OMiHY PEYOBUH

imeHi B.IM. Komicaperka HAMH Ykpainun». Agpeca: m. Kunis, Byn. Buwropoaceka, 69; ten. (044) 254-12-92. https://orcid.org/0000-0003-0044-4069.

ManiHoecbka TetsasHa MukonaiBHa — K.Mef,.H., NPOB.H.C. BiAAiny AUTAY0i eHO0KPUHHOI natonorii Y «IHCTUTYT eHaoKpuHoorii Ta 06MiHy pedoBuH imeHi B.IM. KomicapeHrka
HAMH Ykpainn». Aopeca: m. Kuis, Byn. Buwropoaceka, 69; ten. (044) 254-87-11. https://orcid.org/0000-0002-6534-8433.

BuwiHeBcbka Onbra AHaToniiBHa — K.Mef.H., CT.H.C., BiaAiny AnTa4oi eHaokpuHHoi natonorii Y «IHCTuTyT eHpokpuHonorii Ta 06MiHy pedosuH imeHi B.IN. KomicapeHka
HAMH Ykpainn». Aopeca: m. Kvis, Byn. Buwropoaceka, 69; ten. (044) 254-12-92. https://orcid.org/0000-0002-8668-8381.

CamcoH OkcaHa SipocnaBiBHa — K.Me[l.H., CT.H.C. BiAAiny AUTAYOi eHA0KPUHHOI natonorii Y «IHCTUTYT eHaokpuHosorii Ta 06miHy peqoBuH imeHi B.M. KomicapeHka

HAMH Ykpainn». Aopeca: m. Kuis, Byn. Buwropopaceka, 69; ten. (044) 254-12-92. [ou. kadpenpu evgokpuHonorii HYO3 Ykpainu imeni M.J1. Wynuka. Agpeca: M. Kuis,

Byn. JJoporoxuupka, 9; Ten. (044) 205-49-46. https://orcid.org/0000-0002-9317-2367.

CratTs Haginwna fo pegakuii 20.11.2022 p., npuitHata no apyky 07.02.2023 p.

22 ISSN 2663-7553 Modern pediatrics. Ukraine 1(129)/2023



