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EHJIOKPUHHA PETYJIALISA EPUTPOLIUTAPHOI IAHKU
TEMOIIOE3Y B JIITEH, AKI XKUBYTH HA PATIIOAKTUBHO
3ABPYIHEHUX TEPUTOPIAX ITICJIS ABAPII HA YAEC

MerTa: BMBYEHHS 3B'A3KY MiX PiBHAMMU TUPEOTPOMHOrO rOPMOHY rinodisy, BiNbHOro TMPOKCUHY, KOPTM30MY B CUPOBATL
KpOBi Ta KOPTU30Jy B CeYi i MOKa3HMKaMM epuUTPOLMTApHOT TaHKM remonoesy y AiTeil npenybepTaTHoro, nybepTaTHo-
ro Ta nicnany6epTaTHOro BiKy, AKi XXMBYTb HAa PafioaKTMBHO 3abpyaHeHUx TepuTopiax nicns asapii Ha YAEC, pns
OLiHKM QYHKLiIOHANbHOIO CTaHy WuTonomibHoT 3an103u.
Marepianu i metogu. 06cTexeHo 203 guUTUHM BiKOM Bif 3 A0 18 poKiB, fKi NPOXMBAIOTbL B HaWbiNblW 3abpyaHEHUX
papioHyknigamu perioHax KuiBcbkoi, YXutommpcokoi Ta YepHiriBcbkoi obnacteit Ykpainu nicns aBapii Ha YopHo-
ounbcbkin AEC. Y piTeit BpaxoByBanu CKapru Ha ocanrii, aptpanrii, WeKAKY BTOMY, NepenoMu KiCTOK B aHaMHe3i,
KiCTKOBi cTUrMu An3embpioreHesy, CTyMiHb rinepmMobinbHOro CUHAPOMY, BUL COMATUYHOT natonorii. Busyanu nokas-
HUKKU nepudepuyHoi KpoBi, 6ioxiMiyHi napameTpyu CUpOBATKM KPOBi: piBEHb 3aranbHoro 6Ginka, NyxHoi docdarasu,
XONeCTepUHY, KpeaTuHiHy. BusHayanu piBeHb BiIbHOTO TUPOKCUHY, TMPEOTPONHOro ropmoHy rinodisy (TTT), kopTuso-
Ny B CMPOBATLi KPOBi Ta KOPTU30/1y B A000BII ceyvi i ;03U ONpOMiHeHHs AiTei.
Pesynbratu. [lo3n onpomiHeHHs piteit konusanuch Big (0,35 + 0,09) m3B fo (0,54 + 0,12) m3B. He 6yno pisHuui mix
NOKa3HWKaMK epUTPOLMTAPHOT TaHKM reMono3y 3anexHo Bif 403 onpoMiHeHHs. [pu piBHax TTI B cupoBatui KpoBi fo
1,0 MKME/Mn y fiTeil He BCTAHOBNEHO KOPEeNALiNHOro 3B'A3Ky 3 BMicTOM KopTu3ony; npu pieHax TTI 1,0 mkME/mn —
3,0 MKME/mn koedilieHT Kopensuii gopieHtoBas r = 0,31; npu pisHax TTI Buwmx 3a 3,0 MKME/mn 3B'A30K CTAaHOBUB
r=0,61, Wo MOXe CBiAYMTM NPO KOMMNEHCATOPHY POJib KOPU HALHUPKOBUX 33103 Y AiTEI rPpynu pu3nKy po3BUTKY 3 TU-
peoigHoi natonorii. Y giten 3 II ctyneHem rinepmo6inbHOCTI cyrnobiB cnocTepiraeTbea Ginblia YacToTa aHOManiii 3y-
bouwenenHoi cuctemu (x° = 6,9), nedopmauiit HUKHIX KiHLiBOK ()X° = 6,9) Ta Kapiecy 3y6iB (x* = 4,3), (p < 0,05). Bcra-
HOBNEHWI NPAMUIA KOpensaLinHuii 38'a30K Mix piHem TTI B cuposartui kposi (Buwmi 3a 3,0 MKME/Mn) i Hegopo3Bu-
HyTOl0 Wenenoto y aitent (r=0,62), Wo cBigYNTL NPO BMNAUB TUPEOIAHOT NATONOrii HA PO3BUTOK 3yboLEeNenHoro ana-
paty. PiBeHb TTI, AKWi1 3HAX0AMBCA HAa BEPXHiN MeXi pedepeHTHUX 3HaUYEHb, MOXE CMPUATU 3MEHLIEHHIO YACNA EPUT-
pOUMTIB B KPOBi, MiABULLEHHIO CEPeAHbOro 06’eMy Ta BMiCTy reMorniobiHy B epMTPOLIMTI, Lo NOB'A3aHO 3 NOYATKOBUMU
NposiBaMu NOPYLWEHHN QYHKLIOHANbHOMO CTaHy TUPEOiAHOT CUCTEMU.
BucHOBKM. HasiBHiCTb 3MiH B eHLOKPUHHi perynauii remonoesy BniMBa€ Ha CTaH CNONYYHOT TKAHUHU, CTPOMANIBHO-
ro MiKpOOTOYEHHSA KiCTKOBOr0 MO3KY AiTel i, BIANOBifHO, epUTPOLMTAPHY NAaHKY KPOBOTBOPEHHS, O MOXKe Bifirpasa-
TV PoNib Y PO3BUTKY Ta nepebiry oHKOreMaTosoriyHoi natonorii.
KniouoBi cnoBa: f1itn, aBapis Ha YAEC, eputpoumntapHa navka remono3sy, TTI, KopTu3on, rinepMobinbHicTb Cyrnobis.
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ENDOCRINE REGULATION OF ERYTHROID LINEAGE OF
HEMATOPOIESIS IN CHILDREN LIVING UNDER A LOW-DOSE
RADIATION EXPOSURE AFTER THE CHORNOBYL NPP ACCIDENT

Objective. Elucidation of relationship between the levels of thyroid-stimulating hormone (TSH), free serum thyrox-
ine, serum and urine cortisol and parameters of erythroid lineage of hematopoiesis to estimate the thyroid function
in children of prepubertal, pubertal, and postpubertal age permanently residing under a low-dose radiation exposure
to determine the premorbid state of thyroid function.
Materials and methods. Children aged 3 to 18 years old (n = 203) living in the most intensively radionuclide-con-
taminated regions of Kyiv, Zhytomyr and Chornihiv oblasts of Ukraine after the Chornobyl NPP accident were
enrolled. Complaints of ossalgia, arthralgia, fatigue, bone fractures in the history, bone dysembryogenetic stigmata,
hypermobility syndrome degree, and types of somatic diseases were taken into account. Peripheral blood count
parameters, biochemical indices of blood serum were studied, namely the levels of total protein, cholesterol, creati-
nine and alkaline phosphatase activity. Levels of the free thyroxine, pituitary TSH, serum and daily urine cortisol, and
doses of radiation exposure were determined.
Results. The radiation dose values in children ranged from (0.35 + 0.09) mSv to (0.54 + 0.12) mSv. There was no
difference between the parameters of erythroid lineage of hematopoiesis depending on radiation dose. At the lev-
els of serum TSH up to 1.0 uIU/ml no correlation was found with cortisol levels; at TSH levels of 1.0-3.0 uIU/ml the
correlation coefficient was r = 0.31; at TSH levels higher than 3.0 uIU/ml the correlation coefficient was r = 0.61
probably indicating a compensatory role of adrenal cortex in children at risk of thyroid disease development. In chil-
dren with joint hypermobility grade II there was a higher incidence of dentofacial anomalies ()%* = 6.9), deformities
of lower extremities (% = 6.9), and dental caries (y* = 4.3) (p < 0.05). There was a direct correlation between the
serum TSH level (over 3 uIU/ml) and micrognathia (brachygnathia) (r = 0.62) indicating the impact of thyroid dis-
ease on dentofacial development. The TSH at a level of upper limit of the reference range values may contribute to
a decreased RBC count in peripheral blood, increased average volume and hemoglobin content in erythrocyte being
associated with the initial manifestations of thyroid dysfunction.
Conclusions. Abnormal endocrine requlation of hematopoiesis affects the connective tissue, stromal microenviron-
ment of bone marrow, and accordingly the erythroid branch of hematopoiesis in children, which may be relevant in
the development and course of oncohematological diseases.
Key words: children, ChNPP accident, low-dose radiation exposure, erythroid lineage of hematopoiesis, TSH, corti-
sol, joint hypermobility.
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BCTYVYII INTRODUCTION

MexaHi3Mu peryisiii CUCTeMU KpPOBOTBOpPeHHS TicHo  Mechanisms of regulation of hematopoietic sys-
OB’ s13aHi 31 CTpOMaJIbHUMU eJIeMeHTaMU1 MiKpooToueH-  tem are closely related to the stromal elements of
Hsl, MOpGOdYHKIIOHATBHOIO CTPYKTYPOIO KiCTKOBOi  microenvironment, morphofunctional structure of
TKaHWHU Ta €HIOKPUHHOIO crucTeMolo. OmHak, pobiT, bone tissue and endocrine system. However, there
gKi 0 TMHAMIYHO Bimm3epKallroBaiu Ipouecu nudepeH-  are very few works that would dynamically reflect
LIilOBaHHSI KiCTKOBOMO3KOBHMX KIIITHUH-TIoTIepeAHUKIiB  the processes of differentiation of bone marrow
epUTPOLIMTAPHOI JJAHKM FeMoIloe3y Mpu pi3Hill remato-  progenitor cells of erythroid lineage of hemato-
JIOTiUHI TTaTOJIOTIi Ta MOPYIIIEeHHSIX TOPMOHAJIBHOI peTy-  poiesis in a range of hematological diseases and
JIauiii, BKpait mano. HagBHi B HaykoBili miTepaTypi naHi  disorders of hormonal regulation. The growing
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CBimyaTh IMpO Jil0 TOPMOHIB i TOPMOHOITOAIOHUX MOJIE-
KyJ Ha Tpouecu audepeHuianii reMornoeTHYHUX CTOB-
OypoBUX KJITMH pi3HMX JIJaHOK Tremomnoe3y [1]. Haii-
OibII BUBYEHA POJIb TOPMOHIB IIMTOMOAIOHOI 321031 i
MTIOKOKOPTUKOIIIB SIK B PO3BUTKY LIiJIOTO PsIIy reMaTo-
JIOTIYHUX 3aXBOPIOBaHb, TaK i MeXaHi3Max IPOLECiB OC-
TE€OYTBOPEHHSI.

Huni BcTaHOBIEHO MO3UTUBHUIMN KOPEJISILIMHUI 3B’ SI30K
CepelHbOI CWJIM MiX PiBHEM TUPEOTPOITHOTO TOPMOHY
rinogizy (TTT') B cupoBariii KpoBi Ta iHAEKCOM MacHu Tijla
(r=0,47, p <0,001) y x7I0MYUKIB i mIiBYaT y IIpeIryoepTaT-
HOMY Tepiofi 3 OXUPiHHSIM, YOro He CIIOCTEPirajoch y
HUX B iepiof ctaTeBoro no3piBaHH: [2]. HeliogaBHo Oyiio
3apeecTpoBaHoO MiaBuieHHs piBHs TTT y aiBuat 3 mepen-
YaCHOIO CTATEeBOIO 3PICTIO Ta OKUPIHHSAM, Y SIKUX BMICT
TTT B cupoBaTili KpOBi MO3UTUBHO KOPEJIOBAB 3 BiKOM,
3pOCTOM Ta Macolo iXHbOro Tija. Lle Moxke CBiquuTH PO
Te, 110 CTaH 300POB’s AiTel y mybepTaTHOMY Mepiofi 3aie-
KWUTb BifI PYHKIIIT ITATOITOAIOHOT 331031 | 3].

CToMaToIOTH MoKa3aJju, 1110 paHHi 3MiHM 3y0ollener-
HOI CUCTEMH y BUIJISIAI HEMPaBUJIBHOIO MPUKYCY, 3aT-
PUMKM TIpopidyBaHHs1 3y0iB [4], rimomniasii eMani Ta
BiIKpUTOTO IepeIHHOTO IPUKYCY BUSIBIISIIOTHCS Y HiTEi 3
Hepo3Mi3HAaHUM TiNnoTupeo3oM. BomHouac y miteil 3
TinepTUPEeO30M CIIOCTEPIra€ThbCsl paHHE MPOPi3yBaHHS
3y0iB, BEPXHbOILLEJCITHNUN 1 HUXKHBOILIEJEITHUI OCTeO-
Mopo3, 10 CBiIYNTb NPO YYaCTh LIUTOMOAIOHOI 3aJ103U Y
JIo3piBaHHi 3y0iB, MOYMHAIOYY 3 PAHHBOTO TIePioIy KUT-
T [5]. ByJ0 TakoX BCTaHOBJIEHO MPSIMUI 3B’SI30K MiX
riITOTUPEO30M Ta MEPIOAOHTUTOM Y IiTei [6].

OxpeMi poOOTH CBimuaTh TIpO aHEMiyHi CTaHM, SKi
PO3BUBAIOTHCS TIPU IUCGHYHKIIII IIUTOMONIOHOI 3a71031.
Tak, y 40,9 % nauieHTiB i3 CYOKJIIHIYHUM FiOTUPEO30M
i MaHieCTHMM TiMOTUpPEO30M, a TakoxX y 57,1 % i3
CYOKJIIHIYHUM TilepTUPEO30M Ta BUPAKEHUM TillepTU-
peo3oM opMytoThes aHeMii [7]. Xoua mpu rinoTupeosi
pPO3BUBAETHLCS HOpMOLMTapHa abo MakKpouuTapHa
aHeMisl, ToMi SIK Y MaLli€HTIB 3 TiMNepTUPEO30M — MIKpO-
nurtapHa [8]. OTpumani gaHi cBigYaTh IIpo Te, 110 3MiHU
B €pPUTPOLIUTAPHIN JIaHIIi TeMOroe3y y TaKUX XBOPUX,
MOXYTb OYyTH iHIYKOBaHi MOPYIIEHHSIM (hYyHKIIi1 IUTO-
noaioHol 3a/03M, KOTpi IMOTpeOylOTh CBOEYACHOI KO-
pexuii.

Binomo, 1110 KOPTU30JI € MTIOKOKOPTUKOITHUM TOPMO-
HOM CTpecy, SIKMii BUPOOISETHCS HATHUPKOBUMU 3aJ10-
3aMHU 1 PEryjal0€TbCS CUCTEMOIO Tinorajsamyc-rinodis-
HanHUPKOBI 3a103u [9]. [lokazaHo, 1110 BXUBaHHS ITIO-
KOKOPTUKOIiB YacTO CYIPOBOMXYETbCS 3HMXKEHHSIM
MacM Ta IIiJIbHOCTI KiCTOK i MPU3BOAUTHL A0 iX Iepe-
JioMiB. B ocTaHHiI poKu mokasaHoO, 10 iHAYKILisS reHa
nporeiny Dkk-1 (Dickkopf-related protein 1) B octeo-
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amount of literature data indicates the effect of
hormones and hormone-like molecules on the
processes of differentiation of hematopoietic stem
cells of different hematopoietic branches [1]. Role
of thyroid hormones and glucocorticoids in the
development of a number of hematological dis-
eases and mechanisms of bone formation is the
most studied.

Currently a moderate positive correlation was
found between the serum TSH level and body mass
index (r = 0.47, p <0.001) in obese boys and girls
in prepubertal period, which was not otherwise
observed in them during puberty [2]. An increase
in TSH levels recently was reported in obese girls
with premature puberty in whom the serum TSH
levels positively correlated with age, height, and
body weight. This may indicate that the health sta-
tus of children during puberty depends on thyroid
function [3].

Studies in dentistry have shown that early dentofa-
cial abnormalities in the form of malocclusion,
delayed eruption of teeth [4], enamel hypoplasia, and
open anterior occlusion are found in children with
unrecognized hypothyroidism. At the same time the
early eruption of teeth, both with maxillary and man-
dibular osteoporosis are observed in children with
hyperthyroidism, which indicates the thyroid involve-
ment in maturation of teeth since an early age [5].
There has also been established a direct link between
the hypothyroidism and periodontitis in children [6].

Some studies indicate the anemic conditions
that develop in thyroid dysfunction. Specifically
the 40.9 % of patients with subclinical hypothy-
roidism and overt hypothyroidism, as well as 57.1
% with subclinical hyperthyroidism and severe
hyperthyroidism develop anemia [7]. However
whereas normocytic or macrocytic anemia devel-
ops in hypothyroidism the microcytic one occurs
by comparison in hyperthyroid patients [8]. The
data obtained indicate that the disorders in ery-
throid lineage of hematopoiesis in such patients
may be induced by thyroid dysfunction, which
requires a timely correction.

It is known that cortisol is a glucocorticoid stress
hormone produced by adrenals and regulated
through the hypothalamic-pituitary-adrenal sys-
tem [9]. It has been shown that administration of
glucocorticoid medication is often followed by the
decrease in bone mass and density, and predisposi-
tion to fractures. In recent years the induction of
Dkk-1 (Dickkopf-related protein 1) gene in
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TeHHUX KJIiTUHAX € ITATOTHOMOHIYHUM MEXaHi3MOM PO3-
BUTKY OCTE€OMNOpPO3Y, iHAYKOBAHOTO TJIIOKOKOPTUKOIIA-
mu [10].

OnucaHo BIUIMB KOPTU30Jy Ha BUBIJIbHEHHST €PUTPO-
LIUTiB i3 KiCTKOBOTO MO3KY Ta MpPOSBU €PUTPOLIMTO3Y
npu iHTEeHCUBHUX (Pi3MYHUX HaBaHTaxkeHHsX [11]. Bimo-
MO, 1110 epUTPOLUTHU 3a0e3Meuyl0Th KUCHEM KIJIITUHU Ta
TKaHWUHU opraHizMy. [TIOKOKOpTUKOigHA CUTHAami3allist
HeoOxigHa IS PO3BUTKY €PUTPOLIMTIB, 30Kpema Mpu
«CTpec-epuTpoIioesi» in vivo. Kpim Toro, peuentop rop-
MoHy 1uromnonioHoi 3amo3u (TRoy) Takox ctumysoe
eputporoes [12].

V niteparypi Mano iHgopmallii 111010 MpoLeciB hyHK-
LIOHYBaHHS CUCTEMU T'eMOIOoe3y B JiTel 3 MMo@yHKIIIE€0
HaJHUPKOBUX 3a/103. X04a, HaMu OyJIO BCTAHOBJIEHO, 1110
y 28,9 % niteii B iHiLiaIbHUN TIEPioa ToCTPoi JehKeMil
piBeHb KOPTU30JTy HIXKUMI 3a HOPMATUBHUI i 1Ie CyNpo-
BOJIKYETBCSI OLIbLIOI0 BipOTiAHICTIO PO3BUTKY PELUIUBY
3aXBOPIOBAHHS Ta KOPOTIIOK BUXKMBAHICTIO, IMTOPiBHSIHO
3 XBOPMMU 3 HOPMATUBHUM BMicTOM ropmoHy [13].

Pobit, nmpucBsgueHux B3aemMo3B’si3Ky TTI Ta KopTuzony
y JIIo[Iei 3 pi3HOIO MaToJIori€lo, BKpaii Maio. JlocmiakeH-
HS PYHKIIIT IIUTOITOAIOHOI 3371031 Y MAIIIEHTIB i3 CUHAPO-
moMm Kymmnra mokaszanu, mo TTI mpurHidyeTscs mpu
€HJOTeHHili rinepkopTu3oieMii [14]. BimmiueHo, 1o mim-
BulieHHs1 piBHs TTT Bigirpae 3axucHy poJib 100 KiCT-
KOBOI MacH, a 301IbLLEeHHS PiBHS KOPTU301Y CIIPUSIE BTpa-
Ti KiCTKOBOI MacH, ocoOJUBO y JiTHIX moaei [15]. Kpim
TOr0, HaMM BCTAHOBJIEHO, 1110 YMM BUIIUIA PiBEHb [IOTO
TOPMOHY B CUPOBaTLi KpOBi, TUM iMOBipHillle HASIBHICTb Y
IUTUHM TinepmoobinbHocTi cyro6iB (IMC) 3a paxyHOK
MOYATKOBUX ITPOSIBIB TiMOMYHKIIii IIMTOIOAIOHOI 3371031,
He3BaxKalouu Ha Te, 10 PiBHi TOPMOHY 3HAXOASIThCSl Ha
BEpXHiii MexXi pedpepeHTHUX 3HAYEHb [16].

TakuM 4yMHOM, HaBeleHi JaHi JiiTepaTypu CBigyaTh,
110 TOPMOHU IIUTOMOAIOHOI 3271031 Ta KOPTU30JI Tpa-
LI0I0Th HA CUCTEMHOMY PiBHi OpraHi3my, 30KpemMa BILJIN-
BalOTb Ha PO3BUTOK aHEMiil i 3MEHILIEHHsI KiCTKOBO1 Ma-
CH, SIKi BiAIirparTh BaXJIUBY POJib Y CTaHi KJIITUH-IIOIE-
PEIHUKIB TeMOIToe3y Ta KiCTKOBOMO3KOBOTO KPOBOTBO-
peHHs. OnHaK HUHI BiACYTHI AaHi 100 3MiH, SIKi BAHU-
KaloTh y JiTei 3ajieXKHO Bim BiKOBOI mepioau3alii nmpu
pPi3HMX PiBHSIX TOPMOHIB, KOTpi 3HAXOASATHCS HaBiTh B
Mexax pedepeHTHMX 3HauyeHb, Ta €PUTPOLUTAPHIMN
JIaHILIi reMOI1I0e3y I1lie A0 MOSIBU KJIiHiKO-TeMaTOJIOTiYHUX
MpOsIBiB aHEMil.

META

BpaxoBytouu BullleHaBeIeHE, METOIO TOCTiIXKEHHS OYJI0
BUBYEHHS 3B 513Ky MixX piBHsIMU TTT, BilbHOTO TUPOK-
CUHY, KOPTU30Jly B CUPOBATLi KPOBi Ta KOPTU30J1y B ceui

osteogenic cells has been shown to be a pathogno-
monic mechanism for the development of gluco-
corticoid-induced osteoporosis [10].

The effect of cortisol on release of erythrocytes
from bone marrow and the manifestations of ery-
throcytosis during an intense exercise have been
described [11]. It is known that erythrocytes provide
oxygen to cells and tissues of the body. Glucocorti-
coid signaling is necessary for the genesis of erythro-
cytes, in particular under the «stress erythropoiesis»
in vivo. In addition, the erythropoiesis is stimulated
by the thyroid hormone receptors (TRo) [12].

There are a scant data in the literature on
hematopoietic system function in children with
adrenal hypofunction. Although we have found
that in the initial period of acute leukemia in chil-
dren the cortisol level is lower than normal in 28.9 %
of cases being accompanied by a higher probabili-
ty of recurrence and shorter survival vs. patients
with normal hormone levels [13].

There are very few studies on the relationship
between TSH and cortisol in people with various
diseases. Studies of thyroid function in patients
with Cushing’s syndrome have shown that the
TSH is inhibited in endogenous hypercortisolemia
[14]. It has been noted that an increase in TSH
levels plays a protective role for the bone mass, and
an increase in cortisol levels contributes to bone
loss, especially in the elderly [15]. In addition, we
have found that the higher level of this hormone is
in the serum the more likely there is a joint hyper-
mobility in the child due to initial manifestations
of hypothyroidism, despite the hormone levels are
at the upper limit of reference values [16].

Thus, the represented literature data suggests
that thyroid hormones and cortisol act at the sys-
temic level impacting in particular the develop-
ment of anemia and bone loss that play a key role
in the state of hematopoietic progenitor cells and
bone marrow hematopoiesis. However, currently
there are no data on changes that occur in children
depending on age periodization at the different
levels of hormones, which are even within the ref-
erence values, and abnormalities in erythroid line-
age of hematopoiesis before the clinical and hema-
tological manifestations of anemia emerge.

OBJECTIVE

Given the above, the study objective was to eluci-
date a relationship between the levels of TSH, free
serum thyroxine, serum and urine cortisol and
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i TTOKa3HUMKaMM EPUTPOIIMTAPHOI JIAHKU TEMOIIOe3y Yy
JiTeil penydepTaTHOro, MyoepTaTHOIO Ta MicsIyoep-
TaTHOT'O BiKYy, SIKi )KMBYTh Ha paJiOoaKTMBHO 3a0pyaHe-
HUX TepuTopisgx micas aBapii Ha YAEC, mig ouliHku
(byHKIIIOHATLHOTO CTaHy IIMTOMOAIOHOT 3aJT03 M.

MATEPIAJIN TA METOJIHU

Oo6ctexeHo 203 nuTuHU BikoM Bin 3 1o 18 pokiB, sKi
MpOXKBaAIOTh B HANOLIbII 3a0pyIHEHUX padioOHYKJIiga-
mu perioHax KuiBcbkoi, ZKutomupcbkoi Ta YepHiriBch-
Koi obOmacTeil YKpaiHu. 3ajeXHO Bil BiKOBOI Mepioan-
3alii 0yJo cpOpMOBAHO TPU TPYMU CIIOCTEPEKEHHS :
JIiTh mipenyoepraTHoro (10 9 pokiB), mydoepraTHoro (15
POKiB) Ta MicJasMmyoepTaTHOrO BiKy (cTapiii 3a 15 pokiB)
(tabm. 1).

Hiteit oocTexysanu 3 2018 poky 1o TernepiliHiit yac.
Bik nmiTeit mpeacTtaBiaeHuil Ha yac oOcTexXeHHs. ditu
OyJM MeELIKaHUSIMMU PagioaKTUBHO 3a0pyIHEHUX Te-
putopiit micasg aBapii Ha YAEC i po3paxyHOK 103 IS
HUX TIPOBOJMBCS 3a BECh TEPMiH iX MOCTIHOrO Mpo-
>KMBaHHSI.

Jo3u onpoMiHeHHSs AiTeil po3paxoByBaju 3TiHO 3 Ma-
TepiaamMu 30ipku «PeTpocreKTUBHO-IPOTrHO3HI 103U
OIPOMiIHEHHsI HaceJIeHHsI Ta 3arajbHOJA03MMETPpUYHA
nacroptu3zaiisgs 1997 p. HaceleHMX MYHKTIB YKpaiHW,
110 3a3HaJIM PalioOaKTUBHOTO 3a0pyIHEHHS BHACIiIOK
YopHoOunbcbKkoi aBapii» [17]. Kpim Toro, mposeaeHO
orepaTUBHUIT MOHITOPMHT Ha Yyac OOCTEKEHHSI Ta BU3-
Ha4YeHHs PiYHOI O3 BHYTPIlIHHOTO OMPOMiHEHHS Bill-
MOBiIHO 0 METOAMYHUX peKOMeHaauliil «MOHITOpUHT
J103 BHYTPILLIHBOT'O OIIPOMiHEHHS HACEJIeHHS Ha Mi3HbO-
My ertari aBapii Ha YAEC 3 BUKOpPUCTaHHSM JiYWJIb-
HUKiB BUINpoMiHIOBaHHA moauan» (HHIIPM HAMH
VYkpainu. Kwuis, 2010) .

MinimanbHa mo3a ckiazgaia (0,35 £ 0,0,09) m3s,
makcumanbHa — 0,54 = 0,0,12) M3B, cepeaHs —
(0,46 £ 0,06) M3B.

V niteil BpaxoByBaJlM CKapru Ha OcCalIrii, apTpaJrii,
LIBUAKY BTOMY, E€pPeIOMU KiCTOK B aHaMHe3i, KiCTKOBi

Ta6nuusa 1

parameters of erythroid lineage of hematopoiesis
in children of prepubertal, pubertal, and postpu-
bertal age permanently residing under a low-dose
radiation exposure to determine the premorbid
state of thyroid function.

MATERIALS AND METHODS

Children aged 3 to 18 years old (n = 203) living in
the most intensively radionuclide-contaminated
regions of Kyiv, Zhytomyr and Chornihiv oblasts
of Ukraine were examined. Three groups of obser-
vation were formed depending on the age peri-
odization, namely children of prepubertal (up to 9
years), pubertal (15 years) and postpubertal age
(over 15 years) (Table 1).

The children were examined since 2018 to the pres-
ent. The age of children is presented at the time of
survey. The children were residents of radiologically
contaminated areas after the Chernobyl accident
and the calculation of doses for them was carried out
for the entire period of their permanent residence.

Radiation doses in children were calculated accor-
ding to the materials of the collection «Retrospec-
tive-predicted radiation doses of population and ge-
neral dosimetric certification in 1997 of settlements
of Ukraine that were radioactively contaminated as a
result of the Chornobyl accident» [17]. Among other
things, operational monitoring was performed at the
time of examination and determination of the annu-
al internal radiation doses was conducted in accor-
dance with the guidelines «Monitoring of internal
radiation doses at the late stage of the Chernobyl
accident using human radiation meters» (NSCRM
NAMS of Ukraine. Kyiv, 2010).

The minimum dose was (0.35 = 0.09) mSy, the
maximum — (0.54 = 0.12) mSy, the average —
(0.46 £+ 0.06) mSv.

Complaints of ossalgia, arthralgia, easy fatigability,
bone fractures in the history, bone dysembryogenetic

Po3nopin piteit 3a BikoBOI0 nepioau3aui€io i Micuem npoXXuBaHHA

Table 1

Distribution of children by age period and place of residence

Ipynu piteii 3a BiKOBOIO nepioau3aLicio

Haseu oGnacreii / Oblast

Groups by age periodization Kwviscbka / Kyiv

Xwutomupceka / Zhytomyr  Yepiriecbka / Chornihiv

[0 9 pokie / up to 9 years old (n = 37) 14
[lo 15 pokis / up to 15 years old (n = 77) 41
Crapuwi 3a 15 pokis / older than 15 years old (n = 89) 40

Beboro/ Total (n = 203) 95 (46,8 %)

12 1

23 13
27 22
62 (30,5 %) 46 (22,7 %)

(1) 378
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CTUTMM Au3eMOpioreHesy (nedopmallito TpyIHUHU Oilb-
1y 3a 2 ¢cM (BOpOHKOIOAiOHa, KuiaenoaioHa), aHomalii
3yOoIIIeIeITHOI cucTeMU (aHOMAaJTii 3yOHUX psITiB, aHOMAa-
JIii TIpUKYCY), BUKPUBICHHS HMXXHIX KiHILiBOK (X-BaJlb-
rycHa nedopmaiiis Ta O-BapycHa aecdopmallisi), a TaKox
CTYIiHb TinepMobinbHOro cuHapomy (I ctyminb — 4 6a-
au, 11 ctyminp — 5—9 6aniB). Hasgshicts 'MC owiHoBa-
JI1 3a KpuTtepissMu beliToHa, a came:

> TMaCUBHE PO3TMHAHHS I’ SICTHO-(alaHTOBOTO Cyryioba
5-ro maiblrd moHam 90°;

> TIaCMBHE 3rMHAaHHS 1-ro majbls y OiK mepearuivus
(TIpu 3rMHAHHI Y TPOMEHEBO-3aIl’ ICTHOMY CYIJIO0i);

> [epepO3TMHAHHS B JIiIKTbOBOMY CYTJ100i Oiibiie 10°;
> [ePEePO3TMHAHHS B KOJIIHHOMY Cyri00i 6inbiie 10°;
> HaxuJl TyJly0a BIiepe 3 TOPKaHHSIM JOJOHSIMU ITiJ1JI0-
Y npu (piKCoBaHUX KOJIiIHHUX cyrnobax [11].

bpanu mo yBaru BUI COMaTUYHOI MATOJIOTI y AiTeH, a
caMme: HasIBHICTb XpOHIYHMX OCepeaKiB iH(peKllil, Kapie-
cy 3y0iB, ajlepriYyHUX peakliid.

BuBuanu 3MiHM B reMorpaMax Ta AiarHOCTYBallu
JieiikeMoinHi peakuii: aiMdouuTapHoro (4ucio
Jimpouwmtis > 3,5 /1), MOHOUMTAPHOTO (YUCIO MO-
HouwmTiB > 0,6 /1) Ta e03uHODINBHOIO (4UCIO €O3U-
HoiniB > 0,8 I'/n) TumiB. 3a AEHKOUMUTO3 MpUITMAaIN
yucio yeiikouutiB nonan 10,0 I'/n, neiikoneHito — npu
KUJTBKOCTI JIeKoLmMTiB Hik4e 3a 4,0 I'/m1.

JocnigxyBaau 0ioXiMiuHi ITOKa3HUKW CUPOBATKU
KpOBi: piBeHb 3arajibHOro OiJika, JIyXkHoi (ocdarazu
(JID), xonectepuHy, KpeaTHHiHy, 3aji3a Ta (PepUTUHY B
CUpOBaTLi KpoBi. BusHavaau piBeHb BiIbHOTO TUPOKCH-
ny (FT4), TTT B cupoBari KpoBi, KOPTU30Jy B CUPO-
BaTLIi KPOBi HaTILE i TOOOBI ceui.

[MoxazHuKuU reMorpaMu JOCiKyBaau Ha aBTOMaTU4-
HoMmy remoaHaiizatopi MicroCC-18 (CIIIA). Enementu
reMomnoesy IMiJpaxoByBajli B CBIiTJIOBOMY MiKpOCKOITi
(36inpmenHs x 1000) mics 3abapBieHHs MpernaparTiB 3a
PomanoBcbkuM-T'iM3010. TlapameTpu cupoBaTKU KpOBi
JoCHiaKyBaliu Ha GioxiMiuHOMy aHaizaTopi Humostar-
600 (Iepmawnist). PiBeHb KOPTH30J1y, TAPEOTPOITHOTO TOP-
Moy rinodisy (TTT), BinbHOTO TUpOKCUHY (FT4) BUB-
yajii 3a gornomororo pagioimyHHoro metony (RIA-Kits).

CraTuCTUYHY 0OPOOKY OTpUMAHUX JaHUX MPOBOIMIN
3 BUKOPMCTAaHHSIM KOPEILIHHOrO aHali3zy: Ko-
ediuieHTiB kopensiii Crnipmena ta Cr’lomeHra, x° —
kpurepis IlipcoHa, MeTomy iHTEPBaJIbHOTO OLIIHIOBAHHS
(Mmio) (https://www.psychol-ok.ru/statistics/)

PE3VJIBTATU TA OBTTOBOPEHHA

Martepiaiu BUKJIaJEHO 3 ypaxyBaHHSIM 103 OMPOMiHEH-
HsI IiTelt, BiKy, piBHiB ropMoHiB Ta ctyrneHs 'MC, sakuit
XapakKTepu3y€e MNpOsIBU IUCILIA311 COJYyYHOI TKAHUHU, B

stigmata (funnel-shaped, wedge-shaped sternum
deformation >2 cm), dentofacial anomalies (abnor-
mal dentition, occlusion abnormalities), bent lower
limbs (X-type valgus deformity and O-type varus de-
formity), as well as the hypermobility syndrome grade
(grade I — 4 points, grade II — 5—9 points) were reg-
istered and taken into consideration. Joint hypermo-
bility was evaluated by the criteria of Beyton, namely:
> passive extension of the metacarpophalangeal
joint of the 5" finger over 90°;

> passive bending of the 1st finger towards fore-
arm (when bending at the radial-carpal joint);

> overextension in the elbow joint more than 10°;
> overextension in the knee joint more than 10°;
> trunk flexion forward with the palms touching
the floor with fixed knee joints [11].

The types of somatic diseases were taken into
account, namely the presence of chronic foci of
infection, dental caries, and allergic reactions.

Changes in hemograms were studied and leuke-
moid reactions were diagnosed, namely the lym-
phocytic (lymphocyte count > 3.5 G/I), monocyt-
ic (monocyte count > 0.6 G/1), and eosinophilic
(eosinophil count > 0.8 G/I) types. Leukocyte
count over 10.0 G/1 was considered as leukocytosis
and below 4.0 G/I as leukopenia.

Serum biochemical parameters were studied i.e.
levels of total protein, cholesterol, creatinine, iron,
ferritin and alkaline phosphatase (LF) activity.
Free serum thyroxine (FT4), serum TSH, fasting
serum cortisol and daily urine excretion of cortisol
were assayed.

Parameters of hemogram were received on the
automatic hemoanalyzer MisroCC-18 (USA).
Elements of hematopoiesis were counted in a light
microscope (x 1000 magnification) after the smear
staining by Romanovsky-Gimza. Serum parame-
ters were examined on the biochemical analyzer
Humostar-600 (Germany). Levels of cortisol,
TSH, and FT4 were measured by the radioim-
munoassay method (RIA-Kits).

Statistical processing of the obtained data was
performed wusing the correlation analysis:
Spearman and Student correlation coefficients,
Pearson’s y -test, interval-valued estimates (IVE).
The MS Excel package was applied.

RESULTS AND DISCUSSION

Data are presented taking into account the radiation
doses, age, hormone levels and joint hypermobility
(JHM) grade, which characterizes the manifesta-
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Ta6nauusa 2

Po3nopin piteit 3a BikoBolo nepiogusauieto Ta cryneHem M'MC

Table 2

Distribution of children by age periodization and JHM grade

Fpynu pitei 3a BiKOBOIO nepioau3alicio
Groups by age periodization

Fpyna nopiBHSAHHS
Comparison group

Cryniub TMC y piteit / JHM grade
I ]

[o 9 pokiB / up to 9 years old (n = 37) 17
Do 15 pokis / up to 15 years old (n = 77) 25
Crapuwi 3a 15 pokis / older than 15 years old (n = 89) 40
Beboro/ Total (n = 203) 82

14 6
32 20
34 15
80 4

TOMY UMCJIi CTPYKTYPH KOJIareHy KiCTOK Ta CTPOMAaIbHO-
TO MiKpOOTOYEHHSI.

I3 I'MC I ta Il crynieniB 6yna 121 gutuHa. /1o rpymm
nopiBHIHHS yBifinuio 82 autuHu 6e3 'MC. Cepenniit
BiK AiTell mpaKTUYHO He po3pi3HsaBcs. HalimeHiie yuc-
JI0 JiTeit 6yo BikoM 10 9 pokiB (18,2 %) (ta6in. 2). Pos-
nofain giteit no 15 pokiB Ta crapuux 3a 15 pokiB OyB
Maiixke piBHOMIpHMIA i1 ckilagaB BimmosigHo 38,0 % Ta
43,8 %.

Jo3u onmpoMiHeHHSs AiTei i3 TpbOX 00JacTei MpaKTHUY-
HO He po3pi3Hsiuch. He OyJio BCTAHOBJIEHO Pi3HULII Lib-
Oro MOKa3HWKAa MiX TiTbMH 000X TPYIl CIIOCTEPEXKEHHS
3ajexxHo Bin HasgBHocTi 'MC i Micus mpoxXuBaHHS
(Tabum. 3).

Hamu 6ynu npoaHasizoBaHi piBHI KOPTU30.1y B 100OBi
ceyi Ta CMpOBaTLi KPOBi HaTILE y MiTel, a TaKOX BMICT
FT4 ta TTT B cupoBartiii KpoBi. ¥ BUOipIli He OyJ10 KO-
Hoi autuHU 3 piBHsAMU TTT BuMMU 3a pedepeHTHI Be-
JIMYUHU Ta KJIiHIYHMMU MPOSIBAMU TUPEOITHOI MaToJIOril
(tabu. 4). CepenHi 3Ha4eHHST KOPTU30JIy B CeYi Ta CUPO-
BaTLi KPOBi y JiTeil 3HAXOOWINCh B MeKaX HOPMAaTUBHUX
3HaY€Hb, X0Ua y 0Ci0 Ipyny MOPiBHIHHS BOHU OYyJI1 10C-
toBipHO HI>kunMu. PiBHi TTT y miteit 3 11 ct. TMC Oy
JIelllo BUIIUMU, TTopiBHSAHO 3 iHmmMu (p < 0,05). Bera-
HOBJICHO TIPSIMUIA KOPESUiAHUN 3B’SI30K MiKX piBHEM
TTT y cupoBarui kposi (B rpamamisix 1o 3,0 Mk ME/mi Ta
Buiuii 3a 3,0 MkME/mi) i BikoM miTeit (Mixx mpemyoep-

Ta6nuusa 3

tions of connective tissue dysplasia, including bone
collagen structure and stromal microenvironment.

There were 121 children with JHM grade I and I1.
The comparison group (n = 82) included no JHM
cases. The average age of children was almost of no
difference. The lowest number of children was up to
9 years old (18.2 %) (Table 2). The distribution of
children up to 15 and over 15 years old was almost
uniform, namely 38.0 % and 43.8 % respectively.

The radiation doses in children from the three
oblasts were of no difference. There was no differ-
ence in this parameter between children in both
observation groups depending on JHM presence
and place of residence (Table 3).

We have assayed and analyzed the content of
cortisol in daily urine and serum levels of fasting
cortisol, FT4, and TSH. There were no children in
the sample with elevated TSH levels above the ref-
erence values and no cases of clinical manifesta-
tions of thyroid disease (Table 4). The mean values
of cortisol in urine and serum were within the nor-
mative values, although in the comparison group
they were significantly lower. TSH levels in chil-
dren with grade II JHM were somewhat higher
than in other (p < 0.05). There was a direct corre-
lation between the serum TSH level (in gradations
of up to 3,0 ulU/ml and above 3,0 ulU/ml) and

No3u onpomiHeHHs piteit KuiBcbkoi, lutomupcbkoi a Yephiriscbkoi o6nacrein Ykpainm (M + m)

Table 3

Radiation doses in children from Kyiv, Zhytomyr and Chornihiv oblasts of Ukraine (M + m)

Hasea oGnacri

Lo3u onpomiHeHHs giteir, M3B / Radiation dose, mSv

Oblast Litn 3 TMC / Children with JHM  I'pyna nopisHsaHHsa / Comparison group
KviiBcbka / Kyiv (n = 95) 0,39 + 0,11 0,35+ 0,09
Xutomupceka / Zhytomyr (n = 62) 0,48 £0,13 0,46 £ 0,11
YepHiriecbka / Chornihiv (n = 46) 0,53 +0,11 0,54 +0,12
CepepnHi no3n onpomiHeHHs, M3B / Average radiation doses, mSv 0,47 + 0,08 0,45+ 0,05

(1) 380
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Taonauusa 4

PiBni TTT, FT, Ta KopTu30ny B cupoBarui kpoBi y Aitein (M + m)

Table 4
Serum content of TSH, FT, and cortisol (M + m)

Moka3Huku lpyna nopieusiHug (n =82)  CTynikb TMC y piteit / JHM grade
Parameters Comparison group (n = 82) 1 (n=80) Il (n=41)
Koptuson B ceui, Mkr/no6y // cortisol in daily urine, pg/day 53,2 £ 5,6%** 92,9 + 8,3** 71,9+43
KopTu3on B cupoBartL KpoBi, HMonb/n // serum cortisol, nmol/l 268,2 £ 10,7%** 310,2+ 12,8 309,1 £ 10,5
TIT B cuposatui MKME/mn // serum TSH, 2IU/ml 1,83 £0,13** 1,74 £0.15** 248 +0,11

FT4 B cuposartui, nMonb/n // Serum FT4, pmol/l 15,71 £ 0,42 14,8 £0,7 14,46 + 0,83

Mpumitkn. * — pisHuus nopieHsHO 3 | c1. TMC (p < 0,05); ** — pisHnug nopisHaHo 3 Il c1. TMC (p < 0,05).

Notes. * — difference vs. grade | JHM (p < 0.05); ** — difference vs. grade Il JHM (p < 0.05).

TATHUM Ta ITyOepTaTHUM i micisiyoepTatHuM) (r = 0,46).
ToO6T0, ynM cTapiilia AMTUHA, TUM BUIIIMM OYB Y Hel piBeHb
TTI B cupoBaTLi KpoBi, He3BaXalouu Ha Te, L0 Lei
piBeHb 3HAXOAMBCS B MexKaX pe(hepeHTHUX 3HAUYCHb.

He3Baxkaroumn Ha BiICYTHICTb Pi3HULII CepeaHiX 3HAYeHb
BU3HAYEHUX TOPMOHIB, iHAMBIAyaabHi PiBHI BUSIBWIM Y i-
Tell MOCTOBIpHI BiIXWICHHS Bil HOpMAaTMBHUX (TaOml. 5).
it 31 BHMXKEHMMU Ta TMiABUILIEHUMU PiBHSIMU TOPMOHIB
Oy/I1 B yCiX TpyIiax, TOMi SIK KiJIbKicTb AiTeit 3 piBHsMu TTT
B cHpoBaTili KpoBi Bummmu 3a 3,0 MKME /M Oyia Bipo-
rimHo BumIo cepen oocrexkeHux 3 11 ct. IMC (p < 0,05).
Cnin 3a3HaYMTH, 11O YMCJIO JiTel 3 BUBHAUYEHUM pPiBHEM
KOPTHU30JIy SIK B CUPOBATLIi KPOBi, TaK i ceyi, BiporigHO He
PO3PIi3HSIIOCH.

Hamu OyB BcTaHOBJIEHUI MPSIMUI KOpeasLiiHui
3B’s130K MixX piBHeM TTIT B crpoBaTiii KpoBi (B rpamallisx
g0 3,0 McME/mn ta Bumuii 3a 3,0 MKME/mi) i piBHEM
KOPTH30J1y B cupoBartii Kposi (r = 0,61) i crynenem T'MC
(r=10,49). Tpeba BimmiTuTH, o npu piBHIX TTIT B cupo-
Batui Kposi aiteit Bin 1,0 MkME/ M no 3,0 McME/Mn

Ta6nuusa 5

age of children (between the prepubertal, pubertal,
and postpubertal one) (r = 0.46). That is, the older
the child, the higher serum TSH level was despite
the latter was within reference values.

Despite no difference in the average values of
assayed hormones the individual values were signifi-
cantly variable from the norm (Table 5). The chil-
dren with low and high hormone levels were in all
study groups, while the number of children with
serum TSH levels above 3.0 uwlU/ml was significant-
ly higher among those with grade Il JHM (p < 0.05).
It should be noted that the number of children
with a definite cortisol level in both serum and
urine was of no statistical difference.

We have found a direct correlation between
the serum TSH levels (up to 3.0 ulU/ml and
above 3.0 uIU/ml) and serum cortisol level (r =
0.61) and the JHM grade (r = 0.49). It should
be noted that at the levels of serum TSH from
1.0 pIU/ml to 3.0 ulU/ml the correlation coef-

Nlo3u onpomiHeHHs piteit KuiBcbkoi, lutomupcbkoi a Yephiriscbkoi o6nacrein Ykpainm (M £ m)

Table 5

Radiation doses in children from Kyiv, Zhytomyr and Chornihiv oblasts of Ukraine (M + m)

PiBeHb KopTM30ny B ceui,

PiBeHb kopTU30ny B TTT B cupoBarLi KpoBi,

lpynu piteit MKr/no0y CUpPOBATL KPOBi, HMOJb/NI MKME/mn

Study groups Urine cortisol, [1g/day Serum cortisol, nmol/I Serum TSH, plU/ml
<N N >N <N N >N <0,4 po/upto3,0 >3

l'pynna nopiBHsiHHS, N = 82 8 68 6 7 69 6 3 T4 5*

Comparison group (n = 82)

Ict. TMC, n=80 8 72 - 6 T2 2 2 70 10

Grade | JHM (n = 80)

ller. TMC, n=41 4 37 - 3 36 2 - 36 5

Grade Il JHM (n = 41)

MpumiTka. * — pisHmus nopisHsHo 3 | ct. TMC Ta Il ct. TMC (p < 0,05).
Note. * — difference vs. grade | JHM and grade Il JHM (p < 0.05).
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Koe(ilieHT Kopenslii 0yB cyTreBo HxuuM (r = 0,31),
MpY 3HAYCHHSIX KOHLIEHTpaii ropMony a0 1,0 MkME /M
KOPEJSIIMHOTO 3B’SI3Ky B3arayji He OyJI0O BCTAaHOBJICHO.
OTpuMaHi JaHi MOXYTh CBiTYUTH PO MOKITUBY KOMIICH-
CaTOpHY pOJIb KOPU HATHUPKOBUX 3103 Y IiTeil Ipynu
PU3HUKY PO3BUTKY TUPEOIIHOI MATOJIOTI.

omo ckapr, To y giteit 3 'MC wacTime peecTpy-
BaJiMch ocaiTii Ta apTpanrii (x> = 21,6) i mBuIKa
BToMa (x> = 5,6; p < 0,05), HiX y rpymni MopiBHSIHHS
(Tabu. 6).

Posznonin agiteid 3a BUAOM i KICTKOBUMM CTMTMaMM 1~
3eMOpioreHe3y nokasas OiIbIIIy YaCTOTy aHOMAJIiii 3y00-
mienenHoi cucremMu (x? = 6,9), nedopmaitiii HYKHIX
KiHuiBok (X- ta O-moniobHi) (y’> = 6,9) Ta Kapiecy 3y0iB
(x*=4,3; p <0,05) y mireii 3 II crynenem I'MC nopiBHs-
HO 3 iHmmMH (Tab. 7). Hamu BimMmiyeHuit mpsamuit Kope-
JAiiiHuii 38'930K Mixk piBHeM TTI B cupoBartiii KpoBi (B
rpanauisix 1o 3,0 Mk ME/mn ta Bummii 3a 3,0 MM E/mi) i
HeIopa3BMHYTOIO 1esernolo y aiteit (r = 0,62). Lle Takox
MiATBEPIKYEThCS MaTepiajJlaMM iHIIIMX aBTOPIB i CBITUUTh
Mpo BIUIMB TUPEOIMHOI MATOJIOTii HA PO3BUTOK 3ybollle-
JIeTIHOTO amnaparty [4].

Taoauuya 6

ficient was significantly lower (r = 0.31), and at
the hormone values up to 1.0 uIU/ml there was
no correlation established at all. The data
obtained may indicate a possible compensatory
role of adrenal cortex in children at risk of thy-
roid disease.

Regarding complaints the ossalgia and arthralgia
(x* = 21.6) and easy fatigue (x> = 5.6; p <0.05)
were more often registered in children with JHM
vs. in comparison group (Table 6).

The distribution of children by type of bone
dysembryogenetic stigmata indicated a higher
incidence of dentofacial anomalies (x> = 6.9),
deformities of lower extremities (X- and O-type),
(x*> = 6.9) and dental caries (y> = 4.3; p < 0.05) in
cases of grade II JHM vs. others (Table 7). We have
noted a direct correlation between the serum TSH
levels (up to 3,0 ulU/ml and above 3,0 plU/ml)
and micrognathia (r = 0.62). This is also con-
firmed by the data of other authors and indicates
the influence of thyroid disease on dentofacial
development [4].

Po3nogin piteit 3a BikoBol0 nepiogusauicto Ta cryneHem MC

Table 6

Distribution of children by age periodization and JHM grade

Matonoris lpyna nopiBHsHHSA, n = 82 Cryninb FTMC y piteii / JHM grade
Disease, complaints Comparison group (n = 82) I, n=280 I, n=41
Ocanrii, aptpanrii / ossalgia, arthralgia 18* 31 22
LLIBnaka BTOMA / easy fatigue 16* 27 17
XpoHiuHi iHdekuji (B pemicii) / chronic infections (in remission) 28 30 15
Anepriuti peakuji / allergic reactions " 13 6
lMepenomu kicTok (B aHamHesi) / bone fractures (in a history) 5 9 7

Mpumitka. * — pishmus nopisHsHo 3 Il ¢T. TMC (p < 0,05).
Note. * — difference vs. grade Il JHM (p < 0.05).

Ta6nuusa 7
Po3nopin piteit 3 TMC 32 BUAOM KiCTKOBUX CTUrM fu3embpioreHesy

Table 7
Distribution of children with JHM by type of bone dysembryogenetic stigmata

MokasHukm lpyna nopiusnHs, n =82  Crynikb FTMC'y pireii / JHM grade
Parameters Comparison group (n = 82) I,n=80 I, n=41
[Ledopmauis rpyaHuam / sternum distortion 16 23 12
X- Ta O-medopmauis HWXHIX KiHUiBOK / X- and O-type lower limb deformity 16* 21 18
Axomanii 3ybouenenHoi cuctemu / Dentofacial abnormalities 21* 20 21
Kapiec 3y6iB / teeth caries 23* 33 20

> N00AMHOKMIA / sporadic 16 27 14

> MHOXWHHWI / generalized 7 6 6

lMpumitka. * — pishuus nopisHsHo 3 Il ¢t TMC (p < 0,05).
Note. * — difference vs. grade Il JHM (p < 0.05).
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KpiM Toro, BCTaHOBJEHUWI TPSIMUIA KOpPEISLiHHUIA
3B'SI30K MiXX piBHEM KOPTHU30JIy B JOOOBIiA cedi Ta 4acTo-
TOIO PO3BUTKY Kapiecy 3y0iB y miteit (r = 0,53), mo Mo-
K€ BKa3yBaTU Ha HECIIPUSTIUBY [il0 TTIOKOKOPTUKOIIIB
Ha Macy Ta WJIbHICTb KiCTOK i 301JIbIIEHHS BipOTiAHOCTI
PO3BUTKY MPOSIBIB OCTEONOPO3Y, Ha 1110 OyJI0 3BepHEHO
yBary iHmmux aBTopis [10].

IToxa3Hukuy remorpaM y JiTeil CyTTEBO He PO3pi3HSI-
JIUCh MiX coboro (Tadia. 8). Xoya ynciio JiMQPOIUTIB Y
npiteit 3 T'MC 0Oyno0 AOCTOBIPHO BMILMM, HiX y TIpyIli
nopiBHsHHS (p < 0,05). 3BepTae Ha cebe yBary KijlbKiCTb
MOHOIIUTIB, fKa MepeBulllyBajla HOpMaTUBHI 3HAYEHHS
y IOiTeil 3a3HaYeHUX TPYII.

st BU3HAYEHHSI CTaHy epUTPOLUTAPHOL JIJAHKU Te-
MOIIOe3y Ta OCOOJIMBOCTEM MOPGOMETPUUYHUX ITOKA3-
HUKIB €pUTPOLMTIB, MU TIpoaHasi3yBaJu pPO3IOMiJT
NiTe! 3a iIHAUBiTyaTbHUM YHUCJIOM €PUTPOLIUTIB y MEPH-
¢epuuniii kposi, MCV ta MCH (tabi. 9). Tak, KiJb-
KicTb obctexeHux 3 MCV BummmMm 3a 87,0 ¢ Oymna ce-
pen oci6 3 II ct. TMC (mio. 1 rpapauis: 0,08—0,04—0,02;
2 rpagauisa: 0,25—0,17—0,10), (p < 0,05). AHanoriuHa
CUTYyallisl CIocTepirajach cTocoBHO nokazHuka MCH.
Ynucno mireit 3 II ct. TMC 06yio GiabIIMM TTOPiBHSHO 3
rpymnoto KoHtpoiwo (x? = 4,87; p < 0,05). KinbkicTb
epUTPOLIMTIB 3ajexKHO Bia HasgiBHOCTI I'MC pi3Hulli He
Masna.

Hamu BcTaHOBIIEHO 3BOPOTHUWI KOPENSIiMHUIA 3B SI-
30K Mix piBHeM TTT B cupoBariii KpoBi (y rpagailisx 10
3,0 MmxkME/mMn ta Bummii 3a 3,0 McME/mi) i ynciom
€PUTPOLIUTIB B KpoBi (y rpagauisx : mo 4,0 T/n; 4,0 T/m —
5,0 T/n, Bume 3a 5,0 T/n; r = -0.65) Ta npsasMuii Kope-
JIuiiiHui 38°5130K Mixk piBHeM TTT B cupoBarili KpoBi Ta

In addition a direct correlation was found
between the level of cortisol in daily urine and
incidence of dental caries (r = 0.53), which may
indicate an adverse effect of glucocorticoids on the
bone mass and density both with increased risk of
osteoporosis. The mentioned above has drawn the
attention of other authors [10].

There was no significant difference in parame-
ters of haemogram (Table §). Although the WBC
count in children with JHM was significantly
higher than in the comparison group (p < 0.05).
The monocyte count exceeding the normative val-
ues in children of these groups was noteworthy.

To determine the state of erythroid branch of
hematopoiesis and features of RBC morphometric
parameters we analyzed the distribution of children
by individual RBC count in peripheral blood, MCV
and MCH values (Table 9). Thus, the number of
subjects with MCV >87 fl was higher among persons
with JHM grade 1I vs. comparison group (IVE I*
gradation: 0.08—0.04—0.02, 2™ gradation: 0.25—
0.17—0.10), (p <0.05). A similar situation was
observed for the MCH. The number of children
with grade II JHM was higher compared with the
control group (%’ = 4.87; p <0.05). The RBC count
was of no difference depending on JHM presence.

We have found an inverse correlation between the
serum TSH level (in gradations of up to 3.0 uIU/ml
and above 3.0 uIU/ml) and the RBC count in the
blood (in gradations of up to 4.0 T/1; 4.0 T/1 —
5.0 T/1, and above 5.0 T/I; r = -0.65), and a direct
correlation between the serum TSH level and MCV

Ta6nuusa 8

MokasHuku remorpamm y piteit (M + m)

Table 8

Haemogram indices (M + m)

MokasHuku lpyna nopiBHsiHKS, n = 82 Cryniie 'MC / JHM grade
Indices Comparison group (n = 82) I,n=280 I,n=41
Temorno6it, r/n // Hemoglobin, g/l 134,0 +2,3 138,3 + 2,1 1334 +2,2
Eputpountu, T/n // RBC, T/I 4,70 £ 0,10 4,64 +0,11 470+ 0,11
MCH, nir // MCH, pg 28,45+ 1,10 285+13 28,1+14
MCV, dn. // MCV, fi 81,113 81,6+ 14 84,8+ 1,1
Jeiikountn, T/n // WBC, G/L 6,5+04 6,7+ 0,3 6,7+ 0,4
Heiitpodinu, I/n // Neutrophilic granulocytes, G/I 3102 2,85+0,27 2,74 £0,23
NimgouwT, I/n // Lymphocytes, G/I 2,36 £ 0,12* 2,75+0,15 2,79+ 0,16
EosuHooinu, I'/n // Eosinophil granulocytes, G/I 0,39 + 0,06 0,43 £ 0,04 0,49 £ 0,07
Mowouutu, /n // Monocytes, G/I 0,62 + 0,03 0,66 = 0,06 0,65 = 0,03
Tpom6ouwtn, I/n // Platelets, G/I 229,6 = 9,6 235,8 11,6 2422 + 11,3
LLIOE, mm/rom // ESR, mm/h 6,7 1,1 59%2,0 58+15

lMpumiTka. * — pisHMLA NopiBHSHO 3 HasieHicTio TMC (p < 0,05).
Note. * — difference vs. JHM cases (p < 0,05).
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Ta6nuusa 9
Po3nogin piteit 3a uucnom eputpouutie, MCV ta MCH eputpouurie kposi
Table 9
Distribution of children by RBC count, MCV and MCH values of blood RBC
Fpynu piteit Eputpouutu, T/n MCV, ¢n MCH, nr
Groups RBC, T/I MCV, fl MCH, pg

<4.0 4.0-5.0 >5.0 <80.0 80-87 >87 <25 25-30 >30
l'pynna nopiBHsHHS, N = 82 3 61 18 24 94 4* 12 62 8*
Comparison group (n = 82)
Ict.TMC, n=80 3 60 17 26 41 13 0 66 14
Grade | JHM (n = 80)
llct. TMC, n =41 2 31 8 8 26 7 1 29 11

Grade Il JHM (n = 41)

MpumiTka. * — pishmus nopisHsHo 3 Il ct. TMC (p < 0,05).
Note. * — difference vs. grade Il JHM (p < 0.05).

MCYV (mo 81,0 ¢, 82,0 o — 86,0 ¢, suie 3a 87,0 ¢i)
(r=20,41)i MHC (B rpagauisix go 25,0 or; 25,0 or — 30,0
nr; Bumwmii 3a 30,0 or) (r = 0,58).

OTtpuMaHi I1aHi MOXYTh BKa3yBaTW Ha Te, IO PiBEHb
TTT Bumwmii 3a 3,0 MKME/MT MOXe CITpUSITA 3MEHIIICH-
HIO 4YuCJla €pUTPOLMTIB Ta miaBuileHHO ix MCV Ta
MHC. To0T0, y TMTUHH BimOyBalOTLCS HETATUBHI 3MiHN
B epUTPOLIMTAPHIi IaHIIi TeMOIIoe3y, SIKi OB’ s13aHi 3 10~
YAaTKOBUMM TIPOSIBAMU ITOPYIIEHHS (PYHKIIIOHAJEHOTO
CTaHy TUPEOIAHOI CUCTEMU, HE3BaXKaroun Ha peepeHTHi
3HaueHHs1 TTT. 10 morpedye cBoO€EYaCHOI KOPEKIIil.

Cnin 3ayBaxkutu, 1o KoHueHTpauis TTI B cuposartii
Kkpogi Buia 3a 3,0 MkME/n Kopenioe 3 BikoBoIo nepioau-
3alli€10, 110 IMiATBEPIKYETHCS BCTAHOBJICHUM IIPSIMUM
KopesiiiHuM 3B’s13koM MixX piBHeM TTI Ta Bikowm mi-
teit. Crapii gitu (ImyOGepTaTHOTO Ta MicasaIyoepTaTHOTO
BiKy) Maju OifibIll BUPaXXeHi 3MiHM B €PUTPOLIMTAPHii
JIaHLIi TeMOonoe3y, MOPiBHSIHO 3 Malli€EHTaMU Mpernyoep-
TaTHOTrO BIKY (1 = 0,45).

AHaizyouMn iHAWBigyalbHi 3HA4YEHHS ITOKAa3HUKIB
JieikorpaMu, 4uciao AiTei 3 JdiM¢poLuTo3aMHu OYJI0
Oinbimm cepen ocid 3 I'MC (p < 0,05). ITpuBepTtae yBa-
Ty YUCJIO AiTeil 3 MOHOLIMTO3aMH, siKe cTaHOBMJIO 39,0 %
y Tpyni nopiBHsiHHSA, 35,0 % — y miteit 3 1 ct. TMC,
41,4 % — 3 11 ct. TMC (ta6u. 10). Y nomnepeaHix HaIImux
poboTax OyJI0O BCTAHOBJICHO, IO MOHOIIUTO3M XapakK-
TepHi IS miTeil 3 XpOHIYHUMHU iHPEKIIiIMH, TTiIBUIIE-
HUM BMICTOM CHpPOBATKOBOTO 3ajiza Ta (hepUTHUHY.
KpiM TOro, MOHOLIUTU € HOCISIMU IEeIKUX BaXXKUX Me-
TaJiB, OCOOJMBO Yy XHUTEIiB €KOJOTiYHO 3a0pyIHEHUX
perionis [18].

bioxiMiuHi TTOKa3HUKN CUPOBATKU KPOBi y HiTeli 3Ha-
XOIWJINCh B MeXKaX HOPMATUBHMX PiBHIB i CTATUCTUYHO
HE PO3PIi3HSIINCH, 32 BUHSITKOM KpeaTUHiHY, piBeHb SIKO-
ro 6yB Huzk4YMM y oci6 3 11 ct. I'MC mopiBHSIHO 3 iHIITN-

value (up to 81 fl, 82 fl — 86 fI, and above 87 fI)
(r=0.41) and MHC value (in gradations of up to 25.0
pg, 25.0 pg — 30.0 pg, and over 30.0 pg) (r = 0.58).

The data obtained may indicate that the TSH
levels above 3.0 ulU/ml can help to reduce the
RBC count and increase their MCV and MHC
values. That is the negative changes in erythroid
lineage of hematopoiesis occur in the child associ-
ated with initial manifestations of thyroid dysfunc-
tion despite the reference values of TSH, which
requires timely correction.

It should be noted that the serum TSH values
above 3.0 wlU/1 correlate with age periodization,
which is confirmed by the established direct corre-
lation between the TSH of and age of children.
Older children (of pubertal and postpubertal age)
had more pronounced changes in erythroid branch
of hematopoiesis compared with subjects of prepu-
bertal age (r = 0.45).

Analyzing the individual leukogram values it was
found that there were more cases of lymphocytosis
among children with JHM (p < 0.05). The number
of children with monocytosis is noteworthy, which
was 39.0 % in the comparison group, 35.0 % in chil-
dren with grade I JHM, and 41.4 % in case of grade
II JHM (Table 10). It was found in our previous
work that monocytosis is characteristic for the chil-
dren with chronic infections, elevated serum iron
and ferritin content. In addition the monocytes are
carriers of some heavy metals, especially in residents
of regions of environmental contamination [18].

Serum biochemical parameters were within nor-
mative levels with no statistical difference except for
creatinine, which was lower in the individuals with
grade II JHM compared with others (p < 0.05). As
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Ta6nuusa 10
Po3nogin piteit 3a KinbKicHUMM 3miHamu B nenKorpami

Table 10
Distribution of children by leukogram abnormalities

Cryniub TMC y pjteid / JHM grade
l,n=280 i,n=41
A6c.y./abs. %  AGc.uy./abs. %

Fpyna nopiBHSHHS, n = 82
Comparison group (n = 82)
AGc. 4. / abs. %

KinbkicHi 3miHu B neiikorpami
Leukogram quantitative abnormalities

JleiikoneHis / leucopenia 5 6,1 4 5,0 2 49
JlimdouuTos / lymphocytosis 6* 73 14 17,5 8 19,5
MoHouuTo3 / monocytosis 32 39,0 28 35,0 17 41,4
Eosunodinis / eosinophilia 10 12,1 6 75 8 19,5

Mpumitka. * — pisHnus nopiBHsHO 3 HasricTio TMC (p < 0,05).
Note. * — difference vs. JHM presence (p < 0.05).

mu (p < 0,05). Ak Mu BKasyBaJM paHillle, 1Ie MOXE
CBiTUMTU TIpO Ae(illUT aMiHOKMCIIOT TJIIIIMHY, METio-
HiHYy Ta apriHiHy, SIKi BXOISTh 10 CKJIaay KpeaTuHy —
norepenHuKa KpeaTuHiny, y gireit 3 ’'MC i cnpustu
3MiHaM y CTPYKTYypi KoJjlareHy Ta, BiAIOBiIHO, KiCT-
KOBill TKaHWHI i CTPOMaJIbHOMY MiKpOOTOUYeHHi [16].
BcraHoBiieHO MpsIMUIM KOpeaSUiiHuI 3B’SI30K MiX
piBHEM KOPTHU30Jy B CUPOBaTLi KPOBi Ta J0OOBIiil ceui
i AJIT (r = 0,62) Ta KpeaTMHiHOM Yy CUpPOBaTLi KPOBi y
niteit (r = 0,46).

Pesynbraté oTpuMaHMX MaHUX IMOKa3ajlu, 110 Ha-
saBHicTb TMC y aiTeil IeBHOIO MipOl0 XapaKTepu3ye
CTaH JMcCIUIas3ii CroJiydHOI TKAHWHM i, BiAIOBiOHO,
CTPYKTYPHU KOJIareHY KiCTOK Ta CTPOMAaJIbHOTO MiKpO-
otoueHHs. [Ipuyomy piBHi TTI B cupoBatiii KpoBi y
aiteit 3 II ct. TMC O6yau BUIIMMM MOPiBHSHO 3 iHILK-
M i yncio oci6 3 Bmictom TTT 3a 3,0 MkME /M1 Oymo
TaKoX BiporigHo Oinbpimum cepen ocio 3 II ct. TMC
(p <0,05).

BaxJiMBuUM € BUCHOBOK IIOAO 3B’SI3KYy MiX piBHEM
TTT i KopTU30710M B CUPOBATLi KPOBi, KOJIW MPSIMU
CWIBHUI KOPENSALiMHUNA 3B 130K BU3HAYAETHCS MPHU
s3HayeHHsX TTI Bumwx 3a 3,0 MkME/Ma (r = 0,61)
(BepxHs1 Mexka pedepeHTHOIro 3HAaUeHHS), ajie MPU Lib-
OMY y OIUTHHM BXE 3aJy4aloThCs KOMIIEHCATOPHI Me-
XaHI3MU €HAOKPUHHOI PeTryJisiiii Ha OpraHi3MOBOMY
piBHi. I[TinTBEpIXEHHSIM IIOTO TAKOX € 3MiHU B €pUT-
pPOLIMTApHIi JlaHLi reMomnoe3dy, a camMeé — PO3BUTOK
Makpo- YM HOPMOLIMTAPHOI aHeMii, 110 XapaKTEepHO
JIJISI Mi€JIOAUCIUIACTUYHOTO CUHAPOMY i TOCTPUX JIeH -
KeMilid.

BUCHOBKU

1. Y onmpomiHeHMX AiTeil, AKi MPOXUBAJIM Ha pamioak-
TUBHO 3a0pyaHeHUX TepuTopisix KuiBcbkoi, ZKutomup-
cbKoi Ta YepHiriBcbkoi objacteit YKpaiHu, 103U OIl-
pOMiHEeHH KoauBaiuch B Mexax Bin (0,35 £0,09) m3B

mentioned earlier, this may indicate a deficiency of the
glycine, methionine and arginine amino acids in chil-
dren with JHM. These compounds are a part of crea-
tine as the creatinine precursor. Their deficiency con-
tributes to the changes in collagen structure and, con-
sequently, in bone tissue and stromal microenviron-
ment [16]. There was a direct correlation between the
serum cortisol level and daily urine excretion of corti-
sol and alanine aminotransferase activity (r = 0.62)
and serum creatinine level (r = 0.46).

The obtained data indicated that the presence of
JHM in children to some extent characterizes the
state of connective tissue dysplasia, and, according-
ly, the structure of bone collagen and stromal mic-
roenvironment. Moreover, the serum levels of TSH
in children with grade II JHM were higher vs. others
and the number of subjects with TSH content over
3.0 ulU/ml was also significantly higher among
those with grade I1 JHM (p < 0.05).

It is important to conclude about the relationship
between the serum TSH and cortisol levels, when a
direct strong correlation is determined at the TSH
values higher than 3.0 wlU/ml (upper limit of the
reference values) (r = 0.61), but at the same time the
compensatory mechanisms of endocrine regulation
at the body level are already launched in the child.
This is also confirmed by the changes in the ery-
throid lineage of hematopoiesis, namely the devel-
opment of macro- or normocytic anemia, which is
characteristic for myelodysplastic syndrome and
acute leukemia.

CONCLUSIONS

1. Doses of radiation received by the children living
in radiologically contaminated areas of Kyiv,
Zhytomyr and Chernihiv oblasts of Ukraine ranged
from (0.35 = 0.09) mSv to (0.54 + 0.12) mSv with an
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1o (0,54 = 0,12) M3, cepenns — (0,46 = 0,06) m3B. He
BCTAHOBJICHO PO30iXKHOCTEN MiX J03aMU OIMPOMiHEHHS
JliTelt i HOKa3HMKAMM €pUTPOLIMTAPHOIL JJaHKU FeMOTIOe3Yy.
2. BctaHoBneHu# npsaMuii KOPeTsLiMnHUNA 3B’ 130K MiX
piBHeMm TTT (Bumuit 3a 3,0 MkME/MJT) Ta BikoM TiTei,
30KpemMa MixX IpenyoepTaTHUM Ta IyOepTaTHUM i ITiCJIsI-
nyoepratauM (r = 0,45), He3BaXkaloun Ha Te, IO 3Ha-
YeHHs KOHIIEHTpallil IIbOr0 FTOPMOHY 3HAXOAUJINCh B Me-
»Kax pedepeHTHUX BeJudYrH. KinbKicTh aiTeit 3 piBHIMU
TTT B cuposarui Kposi Bumumu 3a 3,0 MkME/Mi Oyia
BiporigHo 6inbinoio cepen ocid 3 11 ct. I'MC (p < 0,05).
3. IIpu 3HaueHHsx TTT B cuposatiii kposi 10 1,0 MKME/min
y IiTell HE BCTAHOBJIEHO KOPESLIAHOIO 3B’ SI3KY 3 BMiC-
TOM KOpTU30.y; npu 3HaueHHs1x TTT B niana3oni Big 1,0
MKME/Mn mo 3,0 MKkME/Mn KoedilieHT Kopesiii
nopiBHioBaB r = 0,31; 3a HagBHOCTI piBHiB TTI Buimx
3a 3,0 MKkME/mi 3B’s130K ctaHoBMB 1 = 0,61, 110 MOXKe
CBIIYUTH PO KOMIICHCATOPHY POJIb KOPY HATHUPKOBUX
3aJ103 y AiTeit rpynu pu3UKy pO3BUTKY TUPEOITHOI I1aTo-
Jiorii.

4.V nireii i3 Il crynenem 'MC crioctepiraetbces Oinblia
yacTora aHOMaliii 3yboiuenenHoi cuctemu (x> = 6,9),
nedopMaliii HXKHiX KiHIBOK ()* = 6,9) i Kapiecy 3y0iB
(x> =4,3) (p <0,05) nopiBHsAHO 3 iHIIMMU. BinmiueHwmii
MpSIMUI KOPEJSLiHUN 3B’5130K MiX piBHeM TTT B cu-
poBarii KpoBi (Buimii 3a 3,0 MKkME/Mir) Ta Hegopa3Bu-
HyTOIO 1IeJienoo y giteid (r = 0,62), 110 CBiIYUTHL TTPO
BIUIMB THUPEOITHUX TOPMOHIB Ha CTPYKTYpPY KiCTKOBOIL
TKaHWHU, 30KpeMa 3yO0O0lIEeIEITHOTO anapary.

5. BcraHoBeHUI NpsIMUI KOpeSLiAHUI 3B’ SI30K MixX
piBHEM KOPTU30JIy B JOOOBIili ceui Ta 4YaCTOTOK PO3BUT-
Ky Kapiecy 3y0iB (r = 0,53) Ta xoHueHrpauieio AJIT B
cupoBariii Kposi (r = 0,46) y nmiTei, 110 MOXe CBiTYUTH
Opo HECHPUSTIUBY [il0 TJIIOKOKOPTUKOIAIiB Ha
LIiJIbHICTh KiCTOK i MPUCKOPEHHST PO3BUTKY MPOSIBIB OC-
TEOMOPO3Y 3a PaXyHOK 3MiH y OiIKOBiil KOMITOHEHTI.

6. Pienb TTT B cupoBariii KpoBi Buinmii 3a 3,0 MKME /Mt
MOXKe€ CIIPUSTA 3MEHIICHHIO YMCia €PUTPOLIUTIB y IIe-
pudepnuHiil KpoBi Ta BIUIMBAaTH Ha MOP(GOMETPUUHI
0COOJIMBOCTI €pUTPOLIUTIB, 30KpeMa ITiABMIIEHHS Ce-
peIHbOro 00’eMy Ta BMIiCTy reMOIIO0iHY B €pUTPOLIMTI,
1110 TIOB’$13aHO 3 MOYATKOBUMM MPOSBAMU TiMOGYHKIIT
LIXATOIOAIOHOT 3aJ03U Ta 3MiHAMU B €pUTPOLIMTApHIN
JIaHIIi TeMOIOoe3y 3 IMOJAJbIINM PO3BUTKOM MaKpo- Y
HOPMOLIMTapHOI aHeMii.

CMUCOK BUKOPUCTAHUX OXEPEN

1. Comparative evaluation of hormones and hormone-like molecule in line-
age specification of human induced pluripotent stem cells / S. A. Choi,
J.H.An, S. H. Lee et al. Int. J. Stem Cells. 2019. Vol. 12, no. 2. P. 240—
250. doi: 10.15283/ijsc18137

average of (0.46 = 0.06) mSv. There were no differ-
ences between the radiation doses in children and
the parameters of erythroid hematopoiesis.

2. A direct correlation was found between the TSH
level (higher than 3,0 uIU/ml) and age of children,
in particular between prepubertal, pubertal, and
postpubertal (r = 0.45), despite the fact that the
values of this hormone concentration were within
the reference values. The number of children with
serum TSH levels higher than 3.0 uIU/ml was sig-
nificantly higher among subjects with stage I joint
hypermobility syndrome (p < 0.05).

3. Serum TSH concentrations of up to 1.0 ulU/ml
have not been correlated with serum cortisol levels.
At the TSH levels in a range from 1.0 0 uIU/ml to
3.0 uIU/ml the correlation coefficient was equal to
r=0.31, at the TSH levels higher than 3.0 uIU/ml
the correlation was r = 0.61, which may indicate a
compensatory role of adrenal cortex in children at
risk of thyroid disease.

4. There was a higher incidence of dentofacial ano-
malies (x*> = 6.9), deformities of lower extremities
(x> = 6.9), and dental caries (x> = 4.3) (p <0.05) in
children with grade Il JHM compared with oth-
ers. There was a direct correlation between the se-
rum TSH Ievel (over 3 uIU/ml) and micrognathia
(r = 0.62), which indicates the effect of thyroid
hormones on structure of bone tissue and dentofa-
cial apparatus in particular.

5. There was a direct correlation between the corti-
sol level in daily urine and incidence of dental
caries (r = 0.53) and alanine aminotransferase
activity (r = 0.46), which may indicate an adverse
effect of glucocorticoids on bone density and accel-
erated development of osteoporotic manifestations
due to abnormalities in protein component.

6. Serum TSH levels above 3.0 ulU/ml may pre-
dispose to a decreased RBC count in peripheral
blood and affect the RBC morphometric features.
The latter in particular concerns an increase in
RBC average volume and hemoglobin content,
which is associated with initial manifestations of
thyroid hypofunction and changes in the erythroid
lineage of hematopoiesis with subsequent develop-
ment of macro- or normocytic anemia.
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