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1. ComaToTponiHa HEeJOCTATHICTh: BILJIUB BiTaMiHy D Ha cuctemy ropMOH pocTy/pocToBi pakTopu y miten ta

MiAJTiTKIB

2.

Growth hormone deficiency: effects of vitamin D on the growth hormone /growth factor system in children and adolescer

Pedepar:

1. Mera pucepTauiiiHoi po60Tu - NifBUIeHHS ePEeKTUBHOCTI JIiKyBaHHS JiTell 3 COMAaTOTPOITHOIO HEJOCTAaTHICTIO
(CH) Ha nipcTaBi BUBUEHHS B3aeMO3B's13Ky cuctemu ['P /pocToBi (pakTopy, piBHIO BiTaminy D Ta nosnimop@ismis rena
peuenTopa Bitaminy D. JIJst HOCATHEHHSI METH Ta BUPIIIEHHS 3aBJAaHb NOCJIIKEHHS Y BilllIiJli AUTSI40i €eHIOKPUHHOI
natosiorii 1Y «[HCTUTYT eHIOKpUHOJIOTII Ta 06MiHy pedoBuH im. B.IT. Komicapenka HAMH Ykpainu» Hamu 6yJ1o
IIPOBEIEHO OOCTEXEHHS 226 AiTell 3 HU3bKOpocicTio. [Ipu npoBeneHHi JoCiI)KeHHs] BUKOPUCTOBYBAJIMUCS
3arajibHOKJIiHIYHi; TOpMOHAabHI Ta 6i0XiMiYHi 06CTE>XXEHHS: BU3HAYEHHS TUPEOTpoIHoro ropmony (TTT), BiibHOTrO
TUPOKCUHY (BinT4), iHcyniHononi6Horo unHHMKa pocty-1 (I[TYP-1), poHOBOrO Ta CTUMYIBOBAHOTO PiBHIB I'P, BMiCTY
BiT D, rpesniny (Ghr), napatropmony (I1TT), Bitamin D-38's13y1ouoro rio6yiny (BD-3T'); MoseKyisipHO-TeHeTHYHi



METOIY; iIHCTPYMEHTAJIbHI Ta CTATUCTUYHI METOOY NOCJIIKEHHS. Y nauieHTiB 3 CH BUsBII€HA [TO3UTUBHA KOPEJISLIis
Mmix BMicTom 25(OH)D Ta piBHem IITYP-1, BcTaHOB/IEHMI 3BOPOTHIi 3B's130K BiT D 3 KB, a Takox npsmi kopessiniizi
BigHOmeHHs MK piBHeM ITTYP-1, ctumynboBaHum piBHeM I'P, piBHem naparropmony Ta KB. PiBenb Ghr mae
3BOPOTHIO KopessLito 3 BD-3T i npsiMo Kopestoe 3 pOHOBUM i CTUMYJ/IbOBaHUM piBHAMU ['P Ta piBHeM ITTYP-1.
3’s1coBaHo, 0 Hanyacrime y 6inbmocti nauieHTis i3 CH npu nonimop@dismi Bsml rena penentopa Bit D (VDR) Ta
npu nosiimopdismi rena COLIA1 3ycTpivaetscs anesnsb G. [Tpu nosimopdismi Bsml rena VDR Hocisimu reHoTuny GA
oy 53,57% obcTexxenux, a renoruny GG - 25%; npu nosimopdismi rena COLIAL- Hocisimu reHotuny GG 6ynu
53,57%, renoruny GT - 39,29% oci6. [Tpu nonimopdizmi Apal rena VDR nominyBas reHotun AC. BcTaHOBIEHO
3B's130K cepenHboi cunu reHotuny TC Taql VDR 3 Husbkum piBHem 25(OH)D B ra3mi kposi. HasiBHicTs reHoTuny AC
Apal VDR y 8,43 pa3 nipBulllye maHCH HasIBHOCTI rinoBitamiHo3y D. BusnaueHo, mo nosimop@dizmu Bsml ta Apal
re"a VDR € 3HaYymyMy KIIiHIKO-1iarHOCTUYHUMU (PAKTOPaMU J1J1s OLiHKY pU3uKy po3BUTKy CH. HasiBHiCTb asnesns
G Bsml Ta anesns A Apal BiporiHO acoLilO€TbCS 3 BUCOKUM PUBUKOM po3BUTKY CH, 4K npu romo-, Tax i npu
reTePO3UTOTHUX reHoTumnax. HagsHicTb roMo3urotHoro reHoruny AA Bsml VDR ta romosurorsoro resoruiy CC
Apal VDR mMoxHa po3rysiaTy SIK poTeKTopHi nosimopdiszmu mono CH. BctaHoBeHO, 1110 A0IaBaHHS IPEINapariB
BiT D Npu3BOANTS OO NiABUILEHHS €(EKTUBHOCTI JIiKyBaHHs npenapaTtamu pI'P. JlonaBaHHs B cXeMy JIiKyBaHHS BiT D
raJibMye 3HI)KEHHS IIBUJIKOCTI POCTY, sIKe BiiOyBaeThCs MicJis epuioro poky MoHorepariii pI'P, i B moganemomy
IIBUAKICTb POCTY 3aJIMIIAETHCS CTA6IIbHOIO Ta IPUMHATHOIO [1J151 TOCATHEHHS 3a/I0BiJIbHUAX MTOKa3HMKIB POCTY.
HaykoBa HOBU3HA JOCIIiIPKEHHS MIOJISITA€ B TOMY, 1O BIIEPILIE IIPOBEAEHO KOMIJIEKCHE JOCJiIKEHHS 0COOINBOCTEN
crany cucremu ['P /IITYP-1y niteit npeny6epraTHoro Biky i3 CH B ymoBax pi3HOro 3abe3rnedyeHHs OpraHismy BiT D.
BuBueHi N0Ka3HUKMU pOCTOBOro akTopa IpesliHy y Aiteil npenybdepratHoro Biky 3 CH. Briepiue B YkpaiHi nposenieHo
IOCJiI)KeHHS TEHOTUIIOBUX ocobsnBocTel fitert 3 CH, a came BUBUYEHHS PO3IOALNY YaCTOT aJlejliB Ta T€eHOTUILB
Bsml, Taql, Apal rena VDR Ta nonimopdizm rena COLIA1 y nauieHTiB i3 CH. HasBHicTb anens G Bsml Ta anens A
Apal BipOTrigHO acOLiI0€TLCS 3 BUCOKMM PU3MKOM po3BUTKY CH, SIK TPy rOMoO-, TaK i Ipy reTepO3UrOTHUX
reHoTtunax. HasgsHicTe romo3urorHoro reHotunty AA Bsml VDR Ta romo3urorHoro reHorurty CC Apal VDR MosxHa
PO3IJISLAATY SIK IPOTEKTOPHI nosimopdizmu mozno po3sutky CH. Briepiie B VKpaiHi BU3HaYeHa AOLIIbHICTb Ta
e(eKTUBHICTb BKJIIOYEHHSI IIpenaparis BiT D 1o KoMmIlekcHoi Teparnii npenaparamu pI'P. Bkimoyenns Bit D 1o
KOMIIJIEKCHOI Teparlii TaKuX MallieHTiB IPU3BOAUTb [I0 BipoTigHOi MpurbaBku B pocTi. [IpakT4He 3HaUYEeHHS
OTPMMAaHMX PE3YJIbTATIB MOJISITa€ B HACTYITHOMY: BCcTaHOBIEHO CyTTeBuMii ArcbanaHc BiT D y 6isbiocri gitent i3 CH,
He3aJIeXKHO Bifl GOpPMU 3aXBOPIOBAHHS, 110 Nepe6adae 000B'SI3KOBE NOCTIIKEHHS BMICTy BiT D 10 mo4aTtky Ta Ha
TJIi 3aCTOCYBaHHS npenaparis pI'P y nmiTel 3 aHOI0 NATOJIOTIE, a TAKOK HOpMaJli3allilo HOTO PiBHS [0 IOYaTKy
Tepanii npenapatamu pI'P. BcTaHOBJIEHO, 1110 32 HASIBHOCTI 3HIKEHHS e(DeKTUBHOCTI Tepartii npenaparamu pI'P
Iic1sl IePIIMX POKIB JIiIKyBaHHSI PEKOMEHIOBAHO 3aCTOCYBaHHs KOMbiHOBaHoOi Teparmnii giteit i3 CH npenapatamu pI'P
ta BiT D. BcranoByeHo, mo HocincTso anesnst G Bsml VDR, ta HociiicTBo asnesst A Apal VDR BiporigHo acouniroetscs 3
pu3uKoM po3BUTKy CH, 10 Moxke 6yTH 1OJATKOBUM iarHOCTUYHUM TecToM. Kito4oBi cioBa: BiTamiH D,
nosimop(isM reHa peuentopa Biraminy D, TOpDMOH pOCTY, iHCYJIiHONIOAIOHUI YMHHUK POCTY-1, rpesiH,
[1apaTrOpMOH, BiTaMiH D-3B'3ytounii r106yJ1iH, COMaTOTPOITHA HEJIOCTAaTHICTh, PEKOMOIHAHTHUIA JII0JICbKUIL TOPMOH
POCTy, AiTH, MiAJITKY, JIIKyBaHHS.

2. The goal of study is to increase the treatment efficacy in children with growth hormone deficiency based on the
study of the relationship between the GH /growth factors axis, vitamin D level and the vitamin D receptor gene
polymorphisms. Clinical evaluation was performed in the Department of Pediatric Endocrine Pathology VP
Komisarenko Institute of Endocrinology and Metabolism; 226 children with short stature were enrolled in the
study. When conducting the research, general clinical, hormonal and biochemical methods were used:
determination of thyroid-stimulating hormone TSH, free thyroxine, insulin-like growth factor-1 (IGF-1), basal and
stimulated GH levels, vit D content, ghrelin (Ghr), parathyroid hormone, vitamin D-binding protein (VD-BP),
biochemical blood analysis; molecular genetics methods; instrumental; statistical research methods. In patients
with GHD, a positive correlation between the 25(OH)D plasma levels and IGF-1level was shown, an inverse
relationship between vit D and BA was established, as well as direct correlations between IGF-1level, stimulated
GH level, PTH level and BA. It was established that reduced IGF-1 levels, basal and stimulated GH levels and



hypovitaminosis D associated with normal levels of Ghr, PTH and increased indicators of VD-BP in the majority of
patients with GHD. Ghr level has an inverse correlation with VD-BP and directly correlates with the basal and
stimulated levels of GH and IGF-1level. It was found that most GHD patients with the BsmI polymorphism and
COLIA1 have the G allele. With the BsmlI polymorphism, 53,57% of the examinees were carriers of the GA genotype,
and 25% of the GG genotype; with COLIA1 - carriers of the GG genotype were 53,57%, GT genotype - 39,29% of
individuals. The Apal polymorphism was dominated by the AC genotype. Medium strength between TS Taq]
genotype and the low plasma level of 25(OH)D was established. The presence of the AC Apal genotype increases
the chances of hypovitaminosis D by 8,43 times. It was determined that BsmlI and Apal polymorphisms of the VDR
gene are significant clinical and diagnostic factors for risk assessing of developing GHD. Presence of G allele Bsml
and allele A Apal is reliably associated with a high risk of developing GH deficiency, both with homo- and
heterozygous genotypes. The presence of homozygous genotype AA Bsml VDR and homozygous genotype CC Apal
VDR can be considered as protective polymorphisms for GHD. It has been established that the vit D
supplementation leads to an increase in the effectiveness of treatment with rhGH. Vit D supplementation to the
treatment regimen inhibits the growth rate decrease that occurs after the first year of monotherapy with rhGH,
and thereafter the growth velocity remains stable and acceptable for achieving satisfactory growth rates. The
scientific novelty of the study is that, for the first time, a comprehensive study of the GH /IGF-1 axis status was
conducted in prepubertal GHD children in conditions of different supply of vit D. The indicators of the growth
factor - ghrelin - in prepubertal GHD children were studied. For the first time in Ukraine, a study of the genotypic
characteristics of GHD children was conducted, namely the study of the distribution of allele frequencies and
genotypes of the polymorphic loci Bsml, Taql, Apal of the vit D receptor gene and polymorphism of the type 1
collagen gene COLIAL Presence of G Bsml and allele A Apal is reliably associated with a high risk of developing
GHD, both with homo- and heterozygous genotypes. The presence of homozygous genotype AA Bsml VDR and
homozygous genotype CC Apal VDR can be considered as protective polymorphisms for the development GHD.
For the first time in Ukraine, the advisability and effectiveness of vit D supplementation in complex therapy with
rhGH was determined. The inclusion of vit D in the complex therapy of such patients leads to a reliably increase in
growth velocity. The practical significance of the obtained results is as follows: A significant vit D imbalance has
been established in the majority of GHD children, regardless of the form of the disease, which implies a mandatory
study of the vit D content before and during the use of rhGH in children with this pathology, as well as the
normalization of its level before the start of rhGH therapy. It has established that due to the obvious decrease in
the efficacy of rhGH therapy after the first years of treatment, it is recommended to use combined therapy of GHD
children with rhGH and vit D. It was established that the carrier of the allele G Bsml VDR, and the carrier of the
allele A Apal VDR is reliably associated with the risk of GH development, which can be an additional diagnostic test.
Keywords: vitamin D, vitamin D receptor gene polymorphism, growth hormone, insulin-like growth factor-1,
ghrelin, parathyroid hormone, vitamin D-binding protein, growth hormone deficiency, recombinant human growth

hormone children, adolescents, treatment.
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InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Yp6anoBu4 Asnlina MedncnaBiBHa

2. Alina M. Urbanovich

KBasigikanis: 1. men. u., npodecop, 14.01.14
Inentudikarop ORCID ID: 0000-0003-3676-7345
JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi O0COOHM: JIbBiBCHKUII HAI[IOHATbHUIA MEIUIHUI yHiBepcuTeT imeHi

Hanuna 'aaubKoro

Kopg 3a €IPIIOY: 02010793

Micuesﬂaxo,rm(eHHﬂ: ByJ. [lekapchka, 6yz. 69, JIbBiB, 79010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bynpurina Onig BanepiiBHa

2. Yuliya V. Buldygina

KBasidikanis: 1. mep. 1., c.1., 14.01.14
InentTudikarop ORCID ID: 0000-0003-1999-6031
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHa ycTaHOBa "THCTUTYT €H/IOKPUHOJIOTI] Ta 06MiHy

pedoBuH iM. B. I1. Komicapenka HanjionanbpHOI akagemii MequYHMX HayK YKpaiHu"
Kopg 3a €IPIIOY: 02012013

MicneSHaxo,IpKeHHﬂ: ByJI. Bumiropopceka, 6yz. 69, Kuis, 04114, Ykpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

Inentudikarop ROR: He zacrocosyerscs



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Coxkosiosa JIt060B KocTaHTHHIBHA

Coxkososa JIt060B KocTguTUHIBHA

l'onuap Ipuna BosnogumupiBHa

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



