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BILJIVB 3AJII3A HA ITPOLIECHU METABOJII3MY B KICTKOBI
TKAHMHI TA ®YHKIIIO IHATOIIOAIEHOI 3AJI03U YAITEMN,
AKI KNBYTb HA PAIIOAKTUBHO 3ABPYJHEHUX TEPUTOPIAX
ITICJISA ABAPII HA YAEC

MerTa: oLiHMTK MeTaboNiuHi NpoLlecy B KiCTKOBI/ TKaHUHI y AiTeid, AKi NPOXMBaIOTb Ha PaflioaKTUBHO 3a0pyAHEHNX Te-
putopisx nicns aeapii Ha YAEC, npeny6epTaTHoro, nybepTaTHoOro Ta nocTnybepTaTHoro Biky, CTaH WKUTONOAIGHOT 3a-
11031 3aNeXHO Bifi 0OMiHy 3anisa.
Marepianu i metoau. O6cTexeHo 119 piTeit Bikom Big 6 10 18 pokiB i chopMOBaHO 4 rpynu HamAAy (AMTAYMN BiK,
npenybepTaTHuUi, nybepTaTHUI Ta nocTnybepTaTHMii nepiogun). BpaxoByBanu KniHiYHy cMMNTOMATMKY, OOMiH 3anisa
(BmicT cupoBatkoBoro 3anisa (C3) ta peputury (CP), koediLieHT HaCUYEHHSA TpaHChEPUHY), NOKa3HUKKM MeTabonizmy
KiCTKOBOT TKaHMHi (KpeaTuHiH, nyxHa (ocdarasa), aMiHOKUCNOTHUIA CKnag ceyvi. BuBuanu yHKLiOHaNbHUIA CTaH K-
TONMOAIOHOT 331031, TUTPU aHTUTIN o Tupeonepokcuaasu (ATMNO) Ta TupeornobyniHy (ATTI). OuiHka pe3ynbTaTis
JOCNIKeHHs NpefcTaBNeHa 3aexHo Bifl Biky fAiTelt, 6ioxiMiyHMX NOKA3HMKIB KpoBi, 00MiHy 3ani3a, pyHKLUiT wuTo-
noAibHOT 3a7103M Ta iHAWBIAYaNizoBaHMX [03 ONPOMiIHEHHS.
Pe3ynbtatu. Y 13,4 % piteit nybepTtaTHoro i nocTny6epTaTHoro Biky cnoctepiraescs nigsuuieHuin piseHs €3 1a CO. Y
20,2 % piteii pisHi JI® 6ynu nigsuweni (758,9 + 16,3) oa/n i 3HaX0AUAUCH B MPAMOMY KopensLinHoMmy 38'a3ky 3 (3
(rs=0,50; p<0,01).Y 16,3 % pitet nybepTaTHOro Ta NnocTnybepTaTHOro Biky, y AKX piBeHb C3 OyB BULe 27 MKMONb/1,
BCTAHOBNEHO NPAMUI KopensuiiHmin 38'a30Kk 3 TTI B cupoBaTLi KpoBi, 3@ yMOB BMiCTy ropmoHa Buuwe 2,5 m0a/n
(rs =0,50; p<0,05). PiBeHb KpeaTMHiHy B CMPOBATLi KPOBi 3HAXOAUBCA B NPAMOMY KOpenauiiHOMy 3B'A3KY 3 rnium-
HOM B ceyi (rs = 0,70), AKWIA BXOLMTb [0 CKNAZy KONareHy, Ta 3BOPOTHOMY KopensuinHomy 38'a3ky 3 JI® B cuposaryi
kpoBi (rs = -0,47), (p < 0,05). 3a HaaBHoCTi piBHA (3 Buwe (15,1 + 1,2) mkmonb/n 1a CO Buwe (87,5 + 6,4) Hr/mn
ATNO 6ynu BUwi, Hix Npu 6inblw HU3bKUX piBHAX 3ani3a (U emn. = 64,5; p< 0,05). ATTI 3Haxoauauch B npsaMmiii Kope-
NAUiAHIA 3anexHocTi Big piBHa C3 (rs =0,39) Ta TTT (rs = 0,81), (p < 0,01). CepenHs ecekTMBHA [03a ONPOMIHEHHA
piteii gopisHioana (0,75 + 0,10) m38. Hamu BCTAHOBNIEHO NPAMUIA KOPeNALiNHWIA 3B'A30K MiX L0300 ONPOMiHEHHS
AMTUHK Ta ii Bikom (rs = 0,33; p< 0,05).
BucHoBKu. MpoLecn KicTKoBoro MeTaboni3my 3anexartb Bif BiKy AiTeil, 0oco6anMBoCTeN nybepTaTHOTO nepiofy, Haa-
NIMWKY 3aNi3a B OpraHi3mi Ta yHKLiOHANbHOIO CTaHy TUPEOifHOT cMCTeMU, ska Bepe yyacTb y OpMyBaHHiI KonareHy
i 0OMiHi 6inKy.
KniouoBi cnoBa: gitu, BikoBa nepiogu3sauis, aBapis Ha YAEC, kKicTkoBa TKaHMHa, 06MiH 3ani3a, WuTonoaibHa 3ano3a.
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EFFECT OF IRON ON BONE TISSUE METABOLISM AND THYROID
FUNCTION IN CHILDREN LIVING ON RADIOLOGICALLY
CONTAMINATED TERRITORIES SINCE THE ChNPP ACCIDENT

Objective. To assess the metabolic processes in bone tissue and state of thyroid gland depending on iron metabo-
lism parameters in children of pre-pubertal, pubertal and post-pubertal age, living on radiologically contaminated
territories after the ChNPP accident.
Materials and methods. Children (n = 119) aged 6 to 18 years were examined and the 4 study groups were formed,
featuring the childhood, pre-pubertal, pubertal and post-pubertal life periods. Clinical symptoms, iron metabolism
parameters (serum iron (SI) and ferritin (SF) content, transferrin saturation coefficient), parameters of bone tissue
metabolism (serum creatinine and alkaline phosphatase (APh)), and amino acid content in urine were taken into
account. Functional state of thyroid, titers of antibodies to thyroperoxidase (TPOAb) and thyroglobulin (TgAb) were
assayed. Results and their discussion are presented depending on the age of children, biochemical parameters of
blood, iron metabolism findings, thyroid gland function and individualized radiation doses.
Results. In 13.4 % of pubertal and post-pubertal children an elevated content of SI and SF was observed. APh lev-
els were increased in 20.2 % of children (758.9 + 16.3 U/l) being directly correlated with SI levels (rs = 0.50;
p < 0.01). In 16.3 % of children of pubertal and post-pubertal age, in whom the level of SI was above 27 umol/l, a
direct correlation with serum thyroid-stimulating hormone (TSH) level was established in case of the hormone con-
tent above 2.5 mU/L (rs = 0.50; p < 0.05). Serum creatinine level directly correlated with glycine content in urine
(rs =0.70), which is a part of collagen, and inversely correlated with serum APh (rs = -0.47), (p < 0.05). Under the
levels of SI higher than (15.1 + 1.2) umol/l and SF higher than (87.5 + 6.4) ng/ml, the TPOAb titer was higher than
at lower iron concentrations (U-test = 64.5, p< 0.05). The TgAb titer directly correlated with SI (rs = 0.39) and TSH
(rs =0.81) levels (p< 0.01). The average effective radiation dose in children was (0.75 £ 0.10) mSv. A direct corre-
lation was established between the child's radiation dose and age (rs = 0.33; p< 0.05).
Conclusions. Bone metabolism depends on the age of children, characteristics of pubertal period, excess of iron in
the body, and functional state of thyroid system, which is involved in collagen formation and protein metabolism.
Key words: children, age periodization, ChNPP accident, bone tissue, iron metabolism, thyroid gland.
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BCTYII

Baxx1uBUM TOpMOHOM, SIKW 3[iMCHIOE CUCTEMHUIA ro-
MeocTa3 3aii3a € rericuauH. BctaHoBIeHa mpsiMa Kope-
JISIIifiHA 3a71€XKHICTh MK piBHEM TelCUINHY i (pepuTHHY
B cupoBaTili Kposi [1]. JloBeaeHo, 1110 rencuanH i pepu-
TUH MOB’s13aHi 3 mpolecaMu (YHKIIOHYBaHHS ILIATO-
Noai0OHOI 3aJ103M 1 iX KOHLIEHTpallisl 3HAUHO 3HUXKYETHCSI
MpU TIEPEXOii 3 TIMepTUPEOITHOTO CTaHy B eyTUpeo3 [2].
3ai30 MpUrHidyye ekcrpecio i MiHepasizalilo JTy>KHOi
(ocarazu 3 6ibiI cTbHUM edekToM aiil Fe**, Hixk Fe?,
i Toripye (pyHKIIIi Ta SKUTTE3MATHICTh OCTE00IacTiB [3].
PiBenn cupoBatkoBoro deputrHy (CP) HeraTMBHO KO-
PEIoE 3 MiHEPAJIBbHOIO IIUIBHICTIO KiCTOK [4].

DeJ Katerina M. Bruslova, e-mail: katerina 142@ukr.net

INTRODUCTION

Hepcidin is an important hormone involved in regula-
tion of the systemic iron homeostasis. A direct corre-
lation between the level of hepcidin and ferritin in
blood serum has been established [1]. It has been
proven that hepcidin and ferritin are related to the
processes of thyroid function and is significantly
decreased when the hyperthyroid state evolves to
euthyroidism [2]. Iron suppresses the expression and
mineralization of alkaline phosphatase with a stronger
effect of Fe** than Fe?", and impairs the functions and
viability of osteoblasts [3]. Level of serum ferritin (SF)
is negatively correlated with bone mineral density [4].
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Bimomo, 110 KicTKOBa TKAaHMHU CKJIAJA€EThCS 3 Opra-
HIYHOI Ta MiHEpabHOI CKJIag0BUX. B OCHOBI opraHiuHoil
KOMITOHEHTHM KiCTOK JieXKaTh OLJIKU1, 10 CKJIaay SIKUX BXO-
JIITh aMiHOKMCJIOTHU, IO CIIOJy4YaloThCs MNENTUIHUMU
3B’3KaMu. [JIilMH, MPOJIiH Ta TiApPOKCUMPOiH cKIaaa-
10Th 57 % 3arajibHOI KiJIbKOCTi aMiHOKUCJIOT Ta BXOISTh
JI0 ckyiagy KojareHy [5]. KpeaTuHiH € TakoX MPOayKTOM
6inka [6]. o ckiamy nmorepegHuKa KpeaTUHiHY — Kpea-
TUHY, BXOAATb TPU aMiHOKMCJIOTHU: TJIiLIMH, METiOHIH Ta
apritiu [7].

€ naHi, 110 TOPMOHM IIUTOITOAIOHOI 3371031 CTUMYJTIO-
I0Th BUPOOJIEHHS KOJIareHy, 30KpemMa, TUPOKCUH CIIPUSIE
MifBUILIEHHIO fioro cuHTe3y [8]. 1 TOpMOHIB LIUTOMNO-
JIIOHOI 3aJ103U HEeOOXiIHI TpaHCIIOPTEPH AJIsl TPAaHCIOKa-
MY BillirpaloTh TpaHCIOPTEPU aMiHOKUCIOT L-Tury [9].

ITokazaHo, 110 AediuuT 3ai3a MOXe MOTiPIINTH Me-
Ta0boJ1i3M TUPEOIAHMUX TOPMOHIB Ta CTUMYJIIOBATU YTBO-
PEHHSI aHTUTIA A0 LIUTOIOAIOHOI 3amo3u. Kpim Toro,
3MeHIeHHs piBHg C® BIIMBa€ Ha KOHLIEHTPALIIO Bijlb-
Horo TupokcuHny [10]. JIucdyHKIis muTonoaioHoi 3a-
JIO3W HEraTMBHO i€ Ha JIiMiAHWI OOMiH, 110 MPU3BO-
IUTh 10 rinepxoJjecrepuHeMmii. linepxonecrepuHeMist
00YMOBJIeHA 3HMXKEHHSIM aKTUBHOCTI peleNTOPiB JIiIo-
MPOTEiHiB HM3bKOI LIiTbHOCTI, 110 3MEHIIYE KOHTPOJb
Haja TpuitoaTUpoHiHOM [11] .

TakuM yMHOM, JKepesa JIiTepaTypu CBigyaTh Mpo Ha-
SIBHICTb B3a€EMO3B’ 13Ky MixXK 0OMiHOM 3aJTi3a B OpraHi3mi,
MnpolecaMy KOJJareHOYTBOPEHHSI Ta (DYHKILEIO IIUTO-
noaioHoi 3ay103u. BogHouac, HeMae JaHUX 11040 BKa3a-
HUX TOKAa3HUKIB 3aJ€XKHO Bil BIKOBUX OCOOJMBOCTEH
JiTe#, SKi MPpOKUBAIOTh Ha palioaKTUBHO 3a0pyIHEHUX
tepurtopisx (P3T) micns aBapii Ha HAEC, piBHiB 3aiiza
Ta (DePUTHUHY, SIKi BIUIMBAIOTh Ha (DYHKIIIOHYBaHHS Op-
raHiYHOrO MaTPUKCY KiCTOK, TUTPiB aHTUTLI A0 TUPEO-
MepoOKCUaAa31, TUPEOTJIOOYIiHY Ta BMiCTY TUPEOTPOITHO-
ro ropmoHy rinodizy (TTT).

META JOCIIJIZKEHHA

OuiHUTU MeTabOoMiYHi MPOLIECH B KiCTKOBili TKaHUHI y
NiTeM, SIKi TPOXKMBAIOTh HA PaliOaKTUBHO 3a0pYyIHEHUX
TepuTopisx micas apapii Ha HAEC, npenybepraTHoro,
nyoepTaTHOro Ta IMOCTHYOepTaTHOrO BiKY, CTaH ILIUTO-
MoIiOHOI 3a71031 3aJIesKHO BiJ OOMiHY 3ati3a.

MATEPIAJIN TA METOJIHN

Mo BubGipkm 3amydeHo 119 miteit, Bikom Bim 6 mo 18
pokiB. Po3nonin giTeii 3a BiIKOBUMU IrpyriaMu OyB TAaKKUM:
1o 7 pokiB (muTsunit Bik), 7—10 pokiB (rmpenyoepTaTHUN
nepion), 10—14 poxkiB (mmybepTaTHMIA ITepion), ctapuri 14
POKiB (TTOCTITyOepTaTHUI TIepio). Y nmiTel BpaxoByBaIn
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It is known that bone tissue consists of organic
and mineral components. Proteins are in the basis
of organic bone component. Composition of pro-
teins includes amino acids connected by the pep-
tide bonds. Glycine, proline and hydroxyproline
make up 57 % of the total number of amino acids
and are a part of collagen [5]. Creatinine is also a
protein product [6]. The precursor of creatinine is
creatine, which includes three amino acids:
glycine, methionine, and arginine [7].

There is evidence that thyroid hormones stimu-
late the production of collagen, in particular, thy-
roxine promotes its synthesis [8]. Thyroid hor-
mones require transporters for their translocation
across the cell membrane. The L-type amino acid
transporters play an important role here [9].

It has been shown that iron deficiency can impair
the metabolism of thyroid hormones and stimulate
the production of thyroid antibodies. Moreover, a
decrease in the level of SF affects concentration of
the free thyroxine [10]. Thyroid dysfunction has a
negative effect on lipid metabolism, leading to hy-
percholesterolemia. The latter is due to a decrease in
the activity of low-density lipoprotein receptors,
which reduces control over triiodothyronine [11].

Thus, the literature sources testify to the exis-
tence of a relationship between iron metabolism,
collagen formation processes, and thyroid gland
function. At the same time, there are no data on
the mentioned above parameters depending on the
age characteristics of children living on radioac-
tively contaminated territories (RCT) after the
ChNPP accident, iron and ferritin levels that
affect the functioning of the bone organic matrix,
titers of antibodies to thyroperoxidase (TPOADb),
thyroglobulin (TgAb), and the content of pituitary
thyroid-stimulating hormone (TSH).

OBJECTIVE

To assess the metabolic processes in bone tissue
and state of thyroid gland depending on iron
metabolism parameters in children of pre-puber-
tal, pubertal and post-pubertal age, living on RCT
after the ChNPP accident.

MATERIALS AND METHODS

Children (n = 119) from 6 to 18 years of age were
included in atudy sample. Distribution of children
by age groups was as follows: up to 7 years (child
age), 7—10 years (pre-puberty period), 10—14 years
(puberty period), older than 14 years (post-puberty




ISSN 2304-8336. INpobnemu paniauiitHol meauumky 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

CLINICAL

RESEARCH

Macy Tijla IpY HapOIKEHHi, CKapry Ha IIBUAKY BTO-
My Ta TaKy MaToJjiorito: yacto xBopitodi aitu (UX]II),
XPOHIYHI TOH3WIITU B CTaAii peMicii, ajgepriuyHi pe-
akuii (xapyoBi, MemukKamMeHTo3Hi). OOMiH 3aii3a
aHaJlizyBaJld Ha MiACTaBi BMIiCTy CHPOBAaTKOBOTO
3amiiza (C3) Ta CO, po3paxoByBaau KoedilliEHT Ha-
cnyeHHs tpaHcdepuny (KHT). INokasaukm mMeTta-
001i3My KiCTKOBOI TKaHMHU OLiHIOBAJIM 3a PiBHSIMU
KpeaTuHiHy, JyxxHoi docdarazu (JID) B cuponarii
KpOBi Ta aMiHOKMCJIOTHUM CKJaaoM cedi. BuBuanmu
(GyHKIiOHATBHI CTaH IIUTOMNOAIOHOI 3aJT031.

IToxa3Huku remorpaMu JOCiIKyBaJad Ha aBTOMa-
TUYHOMY remoaHastizaTopi MicroCC-18 (CIIIA). Ak-
tuBHicTb JID, piBHI KpeaTHHiHY, X0JIeCTepPUHY, 3ajIi3a
B CUpOBaTLi KpoBi BHMBYaJIM Ha OioXiMiYHOMY
a”aiizatopi Humostar-600 (Himeuyunna). Ckian
BiJIbHMX aMiHOKHWCJIOT B ce4i BU3HAYaJIM Ha aHaji3a-
topi aMmiHokucior tumy T-339 (Yexist). PiBai CO,
BinbHOTO TUpOKCcUHY (FT4) i TTI BuBYanu 3a gono-
moroio pagioimyHHoro merony (RIA-Kits). Buznaua-
JIU TUTPU aHTUTIN 1o Tupeonepokcunasu (ATIIO) Ta
tupeorynodyniny (ATTT).

CraTUCTUYHUI aHaJi3 OTpMMAaHUX NaHUX IIPOBO-
JUJINA 3 BAKOPUCTAHHSIM KOPEJISILiMHOIO aHali3y: KO-
ediienTiB kopensiii Cnipmena, Ct’ronenta, U-Tec-
Ty (https://www.socscistatistics.com/tests/).

OuiHKa pe3yJbTaTiB JOCTiIKeHHS HagaHa B ITOPiB-
HSUTBHOMY acCIIeKTi 3aJIeXKHO Bil MPUUYETHOCTI JiTei
JI0 BiKOBOI TpyIiM, 0ioXiMiYHMX MOKa3HUKIB KPOBI,
¢yHKLiT mUTONOAIOHOT 3a71031 Ta iHAMBIAYyali30Ba-
HUX 103 ONpoMiHeHHs [12].

PE3VYJIBTATU TA OBTOBOPEHHS

CdopmoBaHo 4 rpynu aiteit 3a ix BikoM (n = 119).
Posmomin miteit 3a ctarTio He po3pi3HABC (Tadm. 1).
Haiitmern yucensHOIO Oyjla rpyna miTeil 1o 7 pokiB
(11,8 %). Pemta 06cTeXXEHMX 32 YNCETBHICTIO 3aJI€XK-
HO BiJl BIKOBOI I'pyly HE pO3pPi3HIACh.

Ta6numusa 1
Po3nopin piteit 3 P3T 3a BiKOBMMU rpynaMu Ta CTaTTIO

Table 1

period). In children, the body weight at birth, com-
plaints of rapid fatigability and such features and/or
disorders were taken into account as attribution to
constantly sick children, chronic tonsillitis in the
remission stage and allergic reactions (food, medica-
tions). Iron metabolism was analyzed on the basis of
content of serum iron (SI), serum ferritin (SF), and
calculation of the transferrin saturation coefficient
(TSC). Parameters of bone tissue metabolism were
assessed by the levels of creatinine, alkaline phos-
phatase (APh) in blood serum, and amino acid con-
tent of urine. The thyroid function was assayed.

Hemogram parameters were received on an auto-
matic hemoanalyzer MisroCC-18 (USA). The APh
activity, serum levels of creatinine, cholesterol, and
iron were assayed on a Humostar-600 biochemical
analyzer (Germany). Free amino acid content in
urine was determined on an amino acid analyzer type
T-339 (Czech Republic). Levels of SI, free thyroxine
(FT,), and pituitary TSH were studied using the
radioimmunoassay method (RIA-Kits). Titers of
TPOAD and TgAb were determined.

Statistical processing of the obtained data was car-
ried out using the correlation analysis approach, i.e.
correlation coefficients of Spearman, Student, and
U-test (https://www.socscistatistics.com/tests/).

Evaluation of the research results is provided in a
comparative aspect depending on the age group of
children, biochemical parameters of blood, thy-
roid gland function and individualized radiation
doses [12].

RESULTS AND DISCUSSION

Four groups of children were formed according to
their age (n = 119). There was no difference in distri-
bution of children by gender (Table 1). The group of
children under 7 years of age was the least numerous
(11.8%). The rest of study subjects did not differ in
number depending on the age group.

Age group and gender characteristics of children from RCT

Bikosi rpynu, poku Xnonuuku Lisyara Bcboro / Total

Age group, years Boys Girls abc. ymcno / n %
Jo7 8 6 14 11,8
7-10 1 14 25 21,0
10-14 22 14 36 30,2
> 14 27 17 44 37,0
Bcboro 68 51 119 100,0
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Maca Tijla Ipy HapOJXKEHHI AUTUHU CTAHOBUJIA B
cepenHboMy (3,43 £ 0,18) kr. 1o 2,5 kr O6yno 7 nitei
(5,9 %), Ginpwe 4,0 kr — 27 giteir (22,7 %), 1o
BiAroBigae monyiaduiiHnuM gaHuMm. B Ta6a. 2 Haga-
HO pO3IMOJia JiTeii 3a 4acTOTOI BHUSIBJIEHOI IMaTO-
Jorii. Cnig 3a3HaYMTH, IO HA 4Yac OOCTEXEHHS Y
JiTe He OyJo TOCTPUX PECIipaTOPHUX 3aXBOPIO-
BaHb Ta MpPOSIBIB 3arOCTPEHHSI XPOHIYHOIO TOH-
3WJTiTy. BigcoTok aiTeit 1o 7 pokiB 3i ckapraMu Ha
WBUAKY BToMY ckianmaB 11,1 %; Big 7 mo 10 pokiB —
20,0 %; Bim 10 mo 14 pokiB — 32,8 %; crapue 14
pokiB — 36,1 %. ToOTo, yacrillle BU3HAYEHI cKapru
OyaM y OiTeil myOepTaTHOrO Ta MOCTIyOepTaTHOIO
Biky (p < 0,05). Ckapru Ha BTOMY He 3ajiexalu Bif
CTaTi IUTUHMU.

IToxa3znuku nepudepruyHOi KpoBi y aiteit 1o 7 po-
KiB BiIlTOBiga/IM BiKOBUM — B FTeMOTpaMi MpeBaItoBa-
JIa KiTbKicTh JiMMOoLUTiB Haa HeiTpodinamu. ¥ peri-
TU 00CTEeXEHUX OiIbII CTAPIIOro BiKY IMTOKA3HUKHU He
PO3PI3HAINUCH, 110 NO3BOJMIO HaM O0’€gHATH iX B
OJIHY Ipymy Harsmy (Tadm. 3).

3a mokazHMKaMu reMorpam B 006CTeKeHUX He OYJ10
JIEKOTEeHil, TIeHKOINTO3iB Ta eo3nHodimiit. Cepen

Ta6nauusa 2

Birth weight of children in average was (3.43 = 0.18) kg.
There were 7 children weighing up to 2.5 kg (5.9 %)
and 27 children weighing over 4.0 kg (22.7 %), which
corresponds to population data. Table 2 shows the dis-
tribution of children according to the frequency of
detected disorders. It should be noted that at the time
of examination the children had neither acute respira-
tory diseases nor signs of exacerbation of chronic ton-
sillitis. Percentage of children under 7 years of age with
complaints of rapid fatigue was 11.1 %, from 7 to 10
years — 20.0 %, from 10 to 14 years — 32.8 %, and over
14 years old — 36.1 % respectively. That is, the men-
tioned above complaints were more often in children
of pubertal and post-pubertal age (p < 0.05). Comp-
laints about fatigue were of no gender dependence.

Peripheral blood parameters in children up to 7 years
old corresponded to their age, namely the lymphocyte
count prevailed over neutrophilic granulocyte count in
hemogram. There was no difference in parameters in
the rest of the older study subjects, which allowed us to
combine them into one study group (Table 3).

According to hemogram parameters, there were nei-
ther leukopenia, nor leukocytosis or eosinophilia in the

Po3nopin piteit 3 P3T 3a ckapramu Ta 4acToTol naronorii

Table 2

Complaints and disorders frequency in children from RCT

Ckapru, naronoris

Litn 3 P3T / Children from RCT, n= 119

Complaints, disorders abc. yncno /n %
LLIeupka BToma / Rapid fatigability 47 39,5
4YXZ, / Constantly sick children 23 19,3
XpoHiuni ToH3unitv / Chronic tonsillitis 32 26,9
Anepriyni peakuii / Allergy 15 12,6

Ta6nuusa 3

Noka3sHukmu remorpam y piteit 3 P3T 3anexHo Bip Biky (M £ m)

Table 3

Hemogram parameters depending on age in children from RCT (M xm)

it po 7 pokiB, n = 14

[itu crapuwi 7 pokiB, n =115

Flokastmi Parameter Children up to 7 years old, n =14  Children older than 7 years, n = 115
Eputpoumti, T/n RBC, T/I 452 + 0,31 493 +0,13
emornoGiH, r/n Hemoglobin, g/I 129,1 £ 4,7 135,5 + 3,1
MCV, on MCV, fl 834+1,8 849+15
MCH, nr MCH, pg 28,1+ 0,50 27,3 £ 0,44
Jleitkoumtu, T/n WBC, G/ 6,64 £ 0,20 6,75+ 0,23
Heiitpodinu, I/n Neutrophilic granulocytes, G/l 2,34 £ 0,17 3,26 + 0,20
Jlimbouutn, I/n Lymphocytes, G/I 3,63 +0,11' 2,77+0,16
Eosutodinm, I/n Eosinophilic granulocytes, G/I 0,26 = 0,03 0,24 + 0,04
MoHoumTtu, I'/n Monocytes, G/I 0,41 £0,04 0,48 £ 0,05
Tpombouutn, [/n Platelets, G/I 2254 + 19,8 258,3 + 12,1

MpumiTka. PisHMUA MiX NOKasHUKaMI B Mexax rpyn Aireii (p < 0,05).
Note. Difference within each group of children (p < 0.05).
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niteii crapiie 7 pokiB B 19,3 % (n = 23) BUSBISUTUCH
JTiM@ounTo3M (KUTBKIiCTb JiMdpouutiB Buiie 3,5 /1),
B 18,5 % (n = 22) — MOHOLUTO3M (KiJIbKiCTh MOHO-
mutiB Buiie 0,8 I'/x). JlimpouuTosun vacTime crioc-
Tepirajauch y AiTel 3 MposiBAMU KOHCTUTYIIIHHOTO
JiaTe3y Ta ajgepriyHMMu peakuismu. Hamu BcTaHOB-
JICHO TIpSIMUWI KOPENALiMHNI 3B SI30K MiX PiBHIMU
C3 Bue 15,0 MKMOJIB/JT Ta KiJIBKIiCTIO IiTe# 3 TiM(o-
uuto3amu (rs = 0,52; p < 0,05), 1o Moxke CBiIUUTU
npo 3MiHU B iMyHHOMY CTaTyCi IMTUHM 3aJI€XKHO Bif
BMicTy C3 i miaTBepIKYyEThCS TAaHWMHU iHIITNX aBTOPIB
[13]. PiBenp C3 Buiie 27 MKMOJIb/JI 3BOPOTHO KOpE-
JIIOBaB 3 YMCJIOM MOHOLMTIB B mepudepudHiil KpoBi
(rs = -1,09; p < 0,001), mo moxe O0yTH 0OOYMOBJIEHO
MiIBUIIEHUM pPYHHYBaHHAM (DarouTyounx MOHO-
LUTiB/MaKpodaris pyu HAIJUIIKY 3aj1i3a B OpraHi3Mi.
KinbkicTh TpOMOOUMTIB Y nIiTeit Oyia B Mexkax HOpMa-
TUBHUX BEJIUYNH.

Sk mokazanu pe3yssTaTh 00CcTekeHH, piBeHb C3 Ta
C® y giTeii 3HAXOAWIMCh B MexKax HOPMaTUBHUX 3Ha-
yeHb (1adma. 4 ). KHT cranosus (19,4 £ 1,7) %, o €
HIDKHBOIO MEXEI0 HOPMMU.

Binomo, o JI® katanizye rigpoJis iHriditopa Kaib-
mudikarii mipodocdary i € MapkepoM pereHepaiii
KicTok [14]. 80 % JI® B cupoBaTIli KpOBi BUMIISIETHCS
3 MeYiHKM Ta KicTOK. BigcyTHiCTb maTosiorii 3 60Ky re-
narobiniapHoi cucTeMu y AiTeit, 103BonIa BUKOPUC-
TaTh akKTUBHICTh JID K GioXiMiUHUI MapKep OOMiHy
MpOIIeCiB B KiCTKOBI TKaHuHi [15, 16]. OTpumaHi Ha-
MU AaHi oKas3aliu, 1o y AiTeid 10 14 poKiB aKTUBHICTh
JI® Gyna BuiIa, NOPiBHSIHO 3 0COOAMU O1JIBLL CTAPILIO-
ro Biky (p < 0,05), 110 BiAnoBiga€ BiKOBUM HOpMAaTU-
BaM. Pe3ynbraTv gocCigKeHHs1 y HiTeil piBHSI Kpea-
TUHiHY B CHUpOBAaTLi KpOBi, IKU € OiIKOBOIO cybC-
TaHLi€l0, IOKa3aju, 110 BiH IiJBUILYBaBCS B OCi0
noctnyoepratHoro Biky. PiBHi TTI' B cupoBariii KpoBi
3HAXOIWJINCh B MeXax HOPMATMBHUX BEJIMYMH, XOda

examined subjects. Among children older than 7 years
the 19.3 % (n = 23) had lymphocytosis (lymphocyte
count above 3.5 G/1) and 18.5 % (n = 22) — monocy-
tosis (monocyte count above 0.8 G/I), respectively.
Lymphocytosis was more often observed in children
with manifestations of constitutional diathesis and
allergic reactions. We established a direct correlation
between the levels of ST above 15.0 umol/l and number
of children with lymphocytosis (rs = 0.52; p < 0.05),
which might indicate changes in the child’s immune
status depending on SI content, that was confirmed by
the data of other authors [13]. SI level above 27 umol/I
was inversely correlated with the monocyte count in
peripheral blood (rs = -1.09; p < 0.001), which might
be due to the increased destruction of phagocytic
monocytes/macrophages under an excess of iron in
the body. The platelet count in children was within
normative values.

As the examination results showed, the levels of SI
and SF in children were within the normative values
(Table 4). The TSC value was (19.4 £ 1.7) % being at
the lower limit of norm.

It is known that APh catalyzes the hydrolysis of
pyrophosphate calcification inhibitor and is a bio-
chemical marker of bone regeneration [14]. The
80 % of APh in blood serum are released from liver
and bones. No hepatobiliary system disease in
children made it possible to use the activity of APh
as a biochemical marker of the bone tissue metabo-
lism [15, 16]. The data we obtained indicated that
the APh activity in children up to 14 years of age
was higher, compared to persons of an older age
(p < 0.05), which corresponded to age norms.
Results of assay of the serum level of creatinine,
being a protein substance, indicated that it was ris-
ing in study subjects after puberty. Serum TSH lev-
els were within limits of normative values, although

Ta6nuusa 4

bioximiuHi nokasHukm kpogi Ta piBeHb TIT y pitei 3 P3T pi3Hux Bikosux rpyn (M £+ m)

Table 4

Serum biochemical parameters and TSH content in different age groups of children from RCT

Bikogi rpynu, poku C3, mkmonb/n C®, mr/mn JId, op/n Kpeatunin, mkmons/n  TTT, MOp/n
Age group, years Sl, umol/I SF, mg/ml APh, U/I Creatinine, umol/I TSH, mU/I
Do7/Upto7,n=14 13,6 £0,9 32,123 643,3 +9,7' 69,0 + 0,32 1,27 £ 0,11
7-10,n=25 135+£0,4 30,3 3,1 604,6 + 21,0 68,6 + 3,4 1,83 +0,16

10-14,n =36 15,4+ 1,1 38,7+45 588,6 + 12,11 71,4+08 1,82+0,12

>14,n=4 17,3+0,9' 46,9 + 3,7 304,7 + 5,6 81,2+1,2* 1,71 £ 0,05

CepepHi Benuumnkm / Average 149+0,7 36,9+ 3,0 534,7+ 13,3 725+11 1,65 £+ 0,08

Mpumitka. 'PisHnLSA NOPIBHAHO 3 CepeaHiMM BennunHamm nokasHuka (p < 0,05).
Note. 'Difference vs. average values (p < 0.05).
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Po3nopin piteit 3a BiKOBUMM rpynamm Ta NOKa3HUKaMM, AKi HaAaHi B paHrax
Table 5
Distribution of children by age groups and parameters presented in ranks
- Oitn 3 C3 bitn 3 J1® it 3 kpeaTMHiHOM Ritn s TIT
Bikosi rpyny, poku > 27 MKmonb/n > 600 op/n < 65 MKkmonb/n >2,5m0pa/n
Cases of Sl Cases of APh Cases of creatinine Cases of TSH
Age group, years
ge group, y > 27 umol/l > 600 U1 > 65 mol/l > 2.5 mUjl
Ho7/Upto7,n=14 - 6 4 1!
7-10,n=25 1! 8 5 2!
10-14,n =36 7 9 2! 6
>14,n =44 8 11 21 7
CepepHi Benuumnhm / Average 16 24 13 16

Mpumitka. 'HalimeHLLe Y1Cno B sy B MeXax BianosigHoro nokaskHuka (p < 0,05).
Note. 'The least number in a row within a respective parameter (p < 0.05).

OyJM OiNIbIII HU3bKMMU Y JiTel 10 7 pOKiB ITOPiBHSHO 3
IHIIMMMU.

Hamu npoBeaeHo po3nofdia Aitelt 3a BIKOBUMU TpynamMu
Ta JesTKMMHM TTOKa3HUKaMU, SIKi HagaHi B paHTax (Taoir. 5).

IToxkaszano, o y 16 nauienTis (13,4 %) pisennr C3 OyB
nmigsuieHuii (32.4 + 1,4) mxmonn/a. PiBenb CD y nux
niteit craHoBuB (87,5 £ 6,4) ur/mi. [1pudomy, 1ie B oc-
HOBHOMY OYJIM [iTH MyOepTaTHOIO i ITOCTIy0epTaTHOrO
BiKY, He3aJIeXKHO Bif cTaTi. BcTaHOBIeHO TIpsIMy Kope-
JSILIHY 3aexkHicTh MiX piBHeM C3 ta C®D (rs = 0,56;
p <0,01), 1110 MiATBEPIXKYETHCSI TAKOX JAHUMM iHIIUX
apropiB [17]. KHT y uux miteil 3HaxoauBCsl Ha BEPXHii
MexKi HOpMaTUBHOTO i opiBHIOBaB (46,3 * 2.5) %. Too-
TO, MiaBUIIEHHS piBHA C3 MOXe CBITUUTU PO HALIH-
10K 3aJli3a B OpraHi3Mi Ta HEOOXiTHICTb JOCiIKEHHS
Bmicty C®D. JleskyMu aBTOpaMU JTOBEICHO, 1110 PiBEHb
C® 3BOpPOTHO KOPEJTIOBAB 3i IIJIbHICTIO KiCTKOBOI TKa-
HuHU i ipu Haguky C® (Buiie 500 mr/mi) croc-
Tepirajachk aerpajaiis konareny I tumy [18].

¥ 20,2 % nirteii piHi JI® Oynu migBUILEeH] i cTaHO-
Bunu (758,9 + 16,3) on/n. BcraHoBieHO TNpsSIMUid
KopensuiiitHuit 38’130k C3 3 JI® B cupoBaTili KpoBi
(rs = 0,50; p < 0,01), o TaKoX MiATBEPIKYETHCS
iHIOIMMU aBTOpaMM i1 BKa3ye€ Ha HEraTUBHUIA BILIUB
3asiza Ha akTuBHicTh JI® [19]. BogHouac, cepen mi-
Teit mo 10 pokiB yacTillle 3ycTpiyaJuch BUMAAKU 3HU-
JKEHHS PiBHS KpeaTuHiHY B CUPOBATLi KPOBi HUXYE
65,0 MKkMOJIB/J1. BpaxoByroun Te, 110 10 CKJIaay Kpea-
TUHY BXOAUTH aMiHOKMcI0Ta IiuuH (1o 30 %), MoxX-
Ha TIPUITYCTUTH, 110 Y LIIUX IiTeH € neilluT XapuyoBOIo
MOpOTEiHY, IKWiA HEOOXiTHO CBOEYACHO MOITOBHIOBATU
3a paxXyHOK MpPOAYKTiB XapuyBaHHs1. Hamu BcTaHOBIE-
HO Taki KOpesliiiHi 3B’SI3KM: MPSIMUIR 3B’SI30K MixX
piBHEM KpeaTHHIHY B CUPOBATLi KPOBi Ta TIILIMHOM B
cedi (rs = 0,70); mpsamuii 38’s130K Mixk JID Ta xomecre-
puHoM (rs = 0,4); 3BopoTHUI1 3B’130K Mix JID Ta Kpe-

they were lower in children under 7 years of age
compared to others.

We have distributed children by age groups and
some parameters, which are given in ranks (Table 5).

It was shown that in 16 patients (13.4 %) the SI
level was increased (32.4 £ 1.4) umol/1. The SF level
in these children was (87.5 & 6.4) ng/ml. Moreover,
those were mostly children of puberty and post-
puberty age, regardless of gender. A direct correla-
tion between the SI and SF levels was established
(rs = 0.56; p < 0.01), being also confirmed by the
data of other authors [17]. The TSC value in these
children was at the upper limit of normal, being equal
to (46.3 £ 2.5) %. That is, an increase in the SI level
may indicate an excess of iron in the body and the
need to assay the SF content. Some authors proved
that the SF level was inversely correlated with bone
tissue density, whilst type I collagen degradation was
observed in the excess of SF (above 500 mg/ml) [18].

The APh levels were elevated in 20.2 % of children
and amounted to (758.9 &+ 16.3) U/I. A direct corre-
lation between the SI and APh in blood serum was
established (rs = 0.50; p < 0.01), which was con-
firmed by other authors and indicated the negative
effect of iron on APh activity [19]. Coincidently,
there were more cases of a decreased serum creati-
nine content < 65 umol/l among children under 10
years of age. Considering that the amino acid glycine
is included in composition of creatine up to 30 %, it
can be assumed that these children have had a defi-
ciency of dietary protein, which should be replen-
ished in a timely manner by means of the food prod-
ucts. A direct correlation was established between
the serum level of creatinine and glycine in urine
(rs = 0.70), between APh and cholesterol (rs = 0.4),
and an inverse correlation between APh and serum
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aTMHiHOM B cupoBaTui KpoBi (rs = -0,47; p < 0,05). i
3B’SI3KM MOXKHA MOSICHUTH TUM, 1110 JI® Gepe yJacTh y
MiHepaJi3allil To3aKIIITHHHOTO mipodocdary Ta yTBO-
peHHi HeopraHiuHoro gocdary mjist pocTy MiHepalb-
HUX KPUCTaJIiB BCEPEAMHI MAaTPUUHUX BE3UKYJ. Mat-
PUYHI BE3MKYJIU 30aradyeHi XoJeCTEpUHOM, IO BILIM-
Ba€ HAa aKTUBHICTb iHTerpajbHUX OUIKIB Y 0i0JOTriYHUX
MeMOpaHax. JID HeoOXimHa 1T HAKOTTMYEHHS JIiITiIiB
TPULJTiLEPUIiB B anunouunTax. HakonuyeHHs JiMigiB y
KJIITMHAX acolliloBaaocs 3i 301IbIIEHHSIM aKTUBHOCTI
JI® [20]. Kpim Toro, BigoMi mepexpecHi 3B’SI3KM MixX
3aj1i30M i JimigHuMu mgxamu [21].

VY 13 (16,3 %) obcrexxenux crapmmx 10 pokiB piBHi
TTT B cuposatui KpoBi 6yau By 2,5 MmOn/in (2,61 £
0,32) MmOn/71, x04a BOHM HE BUXOIWIM 332 MEXi HOpMa-
TUBHUX BeJWYMH. BogHovac, HaMu BCTaHOBJICHO IIpsi-
MU KOPEJSLIAHUI 3B’S130K MiX piBHEM 3ajli3a BUILE
27 mxmonb/n Ta piBaeM TTI (rs = 0,50; p < 0,05), mo
MOXe CBIJYMTU IPO HEraTUBHUIA BIUIMB MiABUILEHOTO
piBHS 3aj1i3a Ha (PYHKIIOHYBAaHHS TUPEOITHOI CUCTEMMU.

BcraHoBIIEHO 3BOPOTHMI KOPEISLIIHUN 3B’ SI30K MixX
piBHeM TTT Bumie 2,5 om/n Ta KpeaTUHIHOM B CHUPO-
Batui Kposi (rs = -0,61; p < 0,01), 1110 BKa3ye Ha OIHO-
CIIPSIMOBaHI MPOLIECH PeTyJIsllii 0OMiHy aMiHOKHUCIIOT.

€ naHi, 1o aediluT 3a1i3a € (akTopoM PU3UKY ay-
TOIMYHHUX IPOLIECiB B LLIMTONOAiIOHIi1 3a03i [22]. Bpa-
xoBytoun, 1m0 anTutiza 10 ATTTIO ta ATTI nputamanHi
JIJIsT ayTOIMYHHUX 3aXBOPIOBaHb IIUTOIIOAIOHOI 3aJ10-
34 [23], MU BUPILLIWIK 3a AOLIbHE MPOoaHasi3yBaTH ix
TATpH 3ajiexkHO Bin piBHIiB C3 i CD, a Takox TTT B cu-
poBarii kpoBi. Tak, Tutpu ATTIO y miteit 3HaXOAUINCh
B Mexkax Bin 2,2 MOn/a no 298,8 MOp/i1, cepenHi cTaHO-
B (38,9 £ 2,8) MOn/n. Hamu nokasaHo, 1110 Jvile 3a
HagBHocTi piBHs C3 Bumie (15,1 £ 1,2) MxkMonb/n1 Ta
CO Buue (87,5 * 6,4) ur/mi piBHi ATTIO 6ynu Bulie
(9,67 + 1,2) On/mu ipotu 5,24 + 0,44 On/mut ipu GiIbLI
HU3bKMX MMOKa3HMKax BMicTy 3amiza (Uemmn. = 64,5;
p <0,05). ¥ KXoaHOI AUTUHU Ha OYJIO IMiABUILEHHS PiB-
Hs TTI. Lle nigTBepaKy€e Te, 11O 1Ii aHTUTLJIA MOXYTh
BMSIBJISITBCSI B OCiO 0€3 sSIBHOT JUCGhYHKIT LIIMTONOII0-
HOI 3aJ1031 MPU MO3aTUPEOITHUX 3aXBOPIOBaHHSIX [24].
IIMomo ATTI, To BOHM 3HAXOAWJIKUCH B MpsIMiil Kope-
JsIuiiHii 3anexHocTi Big piBHs C3 (rs = 0,39) ta TTT
(rs=0,81), (» <0,01). He BcTaHOBNIEHO KOPEIALIIHO-
ro 3B’s13Ky Mixk Tutpamu ATIIO ta ATTT i KinbKicTiO
JiMGpoLUTIB y neprudepruyHiii KpoBi AiTEH.

Hamu oTpuMaHi HOBIi JaHi Ta BCTAHOBJIEHO 3BOPOT-
HUI KOpeNALiiHUIA 3B’S130K MiXK Macolo Tijla Tpu Ha-
POIKEHHI AUTUHMU, SIKILIO BOHA Oynia 10 3,1 KT, i piBHEM
TTT B cupoBaTLi KpOBi, BU3HAYEHUM il Yac MpOBe-
JeHHsI IbOro JociimkeHHs (rs = -0,41; p <0,05).

creatinine content (rs = -0.47), (p < 0.05). These
relationships can be explained by the fact that APh is
involved in mineralization of extracellular pyrophos-
phate and formation of inorganic phosphate for the
growth of mineral crystals inside the matrix vesicles.
Matrix vesicles are enriched with cholesterol, which
affects the activity of integral proteins in biological
membranes. APh is essential for the accumulation of
lipids and triglycerides in adipocytes. Accumulation
of lipids in cells was associated with increased activ-
ity of APh [20]. In addition, the cross-connections
between iron and lipid pathways are known [21].

In the 13 (16.3 %) examined subjects older than 10
years the serum TSH levels were higher than 2.5 mU/1
being in average (2.61 £ 0.32) mU/1, although not
exceeding the normative values. At the same time,
we established a direct correlation between the level
of iron above 27 umol/l and TSH level (rs = 0.50;
p < 0.05), which could indicate a negative effect of an
elevated iron content on thyroid function.

An inverse correlation was established between the
levels of TSH above 2.5 units/l and serum creatinine
(rs=-0.61; p <0.01), which indicated an unidirection-
al processes of regulation of amino acid metabolism.

There is evidence that iron deficiency is a risk fac-
tor for the thyroid autoimmunity [22]. Considering
that TPOADb and TgAb are characteristic of the thy-
roid autoimmune diseases [23], we decided that it
would be appropriate to analyze their titers depend-
ing on SI and SF serum levels, as well as TSH con-
tent. Specifically, the TPOADb titers in children
ranged from 2.2 mU/I to 298.8 mU/1 with an aver-
age of (38.9 =+ 2.8) mU/I. We showed that only in
case of Sl level above (15.1 & 1.2) umol/l and SF level
above (87.5 * 6.4) ng/ml the TPOAD titer was higher,
namely (9.67 + 1.2) mU/1 vs (5.24 *+ 0.44) mU/I
at lower levels of iron parameters (U-test = 64.5,
p < 0.05). None of the children had an increase in
TSH level. This confirms that these antibodies can
be detected in people without obvious thyroid dys-
function in case of extrathyroidal disease [24]. As for
TgAb, their titer directly correlated with SI level
(rs = 0.39) and TSH content (rs = 0.81), (p < 0.01)
No correlation was established between TPOAb and
TgAb titers and lymphocyte count in the peripheral
blood of children.

We have obtained new data and established an
inverse correlation between the birth weight of the
child, if it was up to 3.1 kg, and serum TSH Ilevel,
assayed within framework of this study (rs = -0.41;
p <0.05).
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HaxkonuueHi edekTuBHi 103U OINPOMiHEHHS AiTeit
3Haxoausnuch B mexax Big 0,19 m3B go 3,09 m3B. o3y
pPO3paxoByBaIM 3a Iepiof, IMOYMHAIOYM 3 JaTH HapO.-
SKEHHSI IUTUHM 10 1aTh o0cTexxeHHs. Y 61 % niteit mo3a
oyna 10 0,5 mM38;y 17 % — Bin 0,5 mo 1,0 M3B; y 22 % —
Big 1,0 M3B 10 3,09 M3B. CepenHs epeKTHBHA A03a OIl-
pominenHs cranosuia (0,75 = 0,10) m3B. Hamu BcTa-
HOBJIEHO TPSIMUI KOPEISLIMHUI 3B’SI30K MiX 03010
OINMPOMiHEHHS AUTUHU Ta 11 BikoM (1s = 0,33; p < 0,05).

TakuMm yMHOM, HAMX OTPUMaHi JAaHi 11010 MeTaboiu-
HUX TIPOIIECIB Y CTPYKTYPi KiCTKOBOI TKAHWHM Ta (PyHK-
LIOHYBaHHI IIUTOIIOAIOHOI 3aJ1031 Y JIiTeli pi3HOTrO BiKY
3aJIe>KHO Bil 0OMiHy 3aii3a.

BHUCHOBKU

1. ¥V 13,4 % niteit myOGepTaTHOIO i MOCTIYOEPTATHOTO
BiKy crnocTepiraBcs migBuieHuii piseab C3 — (32.4 =+
1,4) mxmonb/1, CO — (87,5 £ 6,4) ur/mn. Y 20,2 %
niteit piBHi JI® Oynu migsuineni — (758,9 + 16,3) on/m i
3HAXOAWJIUCH Y TIPSIMOMY KOpeJsuiitHoMy 3B’sa3Ky i3 C3
(rs = 0,50; p < 0,01), 110 BKa3ye Ha HETAaTUBHUIA BIUIUB
3ajli3a Ha Mpolecyu MeTaboji3My B KiCTKOBill TKaHWHI.
Bwmict CD npssmo kopetoBas 3 piBHeM C3 (rs = 0,56;
p <0,01).

2. BcraHoB/IeHO NpsAMUIA KOPESALIIMHUI 3B’ 130K MK PiB-
Hem C3 Bume 15,0 MKMOJIB/JT i HAasSIBHICTIO JTiM(OLIUTO3Y Y
aiteit (rs = 0,52; p < 0,05); pienp C3 Buiie 27 MKMOJIb/JT
3BOPOTHO KOPEJIIOBaB 3 YMCIOM MOHOLMTIB y nepude-
puuHiii Kposi (rs = -1,09; p < 0,01), 1110 MOXe CBimUUTH
npo 3MiHM B iIMyHHOMY CTaTyCi AUTUHU Ta MiABUILIEHE
pyiiHyBaHHSI MOHOLIMTIB/MakKpodariB mpy HaIJIUAIIKY
3aiisa.

3. ¥V 16,3 % niteit myObepTaTHOTO Ta MOCTIYOEPTaTHOTO
BiKY, Y aKkux piBeHb C3 OyB Bulle 27 MKMOJb/JI, BCTa-
HOBJICHO TIPSIMUI Kopensiiitauii 3B’ 130K 3 TTT B cupo-
BaTLi KPOBi, 3a YMOB BMicTy ropMoHa Buie 2,5 mOn/n
[(2,61 £ 0,32) MOn/n, rs = 0,50; p < 0,05], o Moxke
BIUIMBAaTA B IOJAJIbIIOMY Ha (YHKIIOHYBaHHS TH-
pPEOIAHOT CUCTEMMU.

4. PiBeHb KpeaTUHiIHY B CUPOBATILi KPOBi 3HAXOAUBCS B
MPSIMOMY KOPEJISILIHOMY 3B’SI3Ky 3 TJIILIMHOM B Ceui
(rs = 0,70), 9xuit BXOAUTb OO0 CKJIady KOJareHy, Ta 3BO-
POTHOMY KopetsiiiiHoMy 3B’s13Ky 3 JI® y cupoBariii Kpo-
Bi (rs = -0,47), (p < 0,05); BcTaHOBJIEHO 3BOPOTHUI KOpe-
JISIUiiHMA 3B’s130K MixX piBHeM TTI Bume 2,5 mOn/n ta
KpeaTMHiHOM B cHpoBartLi KpoBi (rs = -0,61; p < 0,01),
1110 CBIIYUTH PO BILJIMB LIMTONOAIOHOI 3271031 HA OOMiH
OiJIKiB Ta € MiACTaBOIO IJisI KOPEKIlii aMiHOKHUCIOTHOTO
CIIEKTPY CUPOBATKM KPOBI.

5. 3a nasiBHocCTi piBHiB C3 Buie (15,1 = 1,2) MkMoub/1
ta CO® Buie (87,5 * 6,4) Hr/mn konueHrpauiss ATITO

The accumulated effective radiation dose in chil-
dren were 0.19—3.09 mSv. Doses were calculated
for the period starting from the date of birth to the
date of examination. In 61 % of children the dose
was up to 0.5 mSy, in 17 % — 0.5—1.0 mSy, and in
22 % — 1.0—3.09 mSv respectively. The average
effective radiation dose was (0.75 £ 0.10) mSv. A
direct correlation was established between the
child’s radiation dose and age (rs = 0.33; p < 0.05).

Thus, we have obtained data on metabolic
processes in the structure of bone tissue and thy-
roid function in children of different age depend-
ing on iron metabolism parameters.

CONCLUSIONS

1. In 13.4 % of pubertal and post-pubertal children
an increased levels of SI ((32.4 &+ 1.4) umol/l) and
SF ((87.5 £ 6.4) ng/ml) were observed. In 20.2 %
of children the APh levels were increased up to
(758.9 £ 16.3) U/1 being in a direct correlation with
SI content (rs = 0.50; p < 0.01), which indicated a
negative effect of iron on metabolic processes in
bone tissue. Content of SF was directly correlated
with the level of SI (rs = 0.56; p < 0.01).

2. A direct correlation was established between the SI
level above 15.0 umol/1 and lymphocytosis in chil-
dren (rs = 0.52; p < 0.05). SI level above 27 umol/1
was inversely correlated with monocyte count in
peripheral blood (rs = -1.09; p < 0.01), which
could indicate changes in the child’s immune sta-
tus and increased destruction of monocytes/mac-
rophages under iron excess.

3. In 16.3 % of children of pubertal and post-
pubertal age with SI level above 27 umol/I a direct
correlation with serum TSH content was established
in case of the hormone content above 2.5 mU/I
being (2.61% 0.32) mU/I in average (rs = 0.50;
p < 0.05), which may affect the thyroid function in
future.

4. Serum creatinine level directly correlated with
the urine content of glycine (rs = 0.70), with the
latter being a part of collagen. Serum creatinine
level was inversely correlated with serum APh level
(rs =-0.47; p < 0.05), whilst an inverse correlation
was established between TSH level above 2.5 U/I
and serum creatinine content (rs = -0.61; p <0.01),
which indicated the influence thyroid on protein
metabolism and provided basis for correction of
the amino acid spectrum of blood serum.

5. In case of Sl level above (15.1 £ 1.2) umol/l and SF
level above (87.5 * 6.4) ng/ml the TPOAD titer was
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Oyya BMIIIOIO, HixK TPW OLTbII HU3BKUX PIiBHIX 3ajliza
[(9,67 £ 1,2) On/ma nporu (5,24 = 0,44) On/mu;
Uewmi. = 64,5; p < 0,05], mpu oMy y KOAHOI TUTUHU Ha
oyno migsuieHHs piBHs TTT B cupoBaTii KpoBi, 1110 BKa-
3y€ Ha MO3aTUPEOINHY €TiONOriio UUX aHTUTIT. KoHILIeHT-
pauisg ATTT 3Haxoaunach B OpsiMiid KOpeJsILiiiHii 3amex-
Hocri Bin piBasa C3 (1s=10,39) Ta TTT (1s=0,81), (p <0,01).
6. CepenHs edeKTHUBHA J03a ONPOMIHEHHS IiTei
nopiBHioBazia (0,75 = 0,10) m3B. BcTaHoBI€@HO MMM
KOpeJSILiiHUNI 3B’S130K MiXX 103010 ONPOMiHEHHS IUTHU-
Hu Ta ii BikoM (rs = 0,33; p < 0,05). Pemrra BusHaueHUX
MOKAa3HUKIB He 3aJiexkasa BiJl 103U ONPOMiHEHHS JiTEH.
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higher than at lower levels of iron ((9.67 £+ 1.2) U/ml
vs (5.24 £ 0.44) U/ml; U-test = 64.5, p < 0.05), while
none of the children had increased serum TSH
content, indicating the extrathyroidal etiology of
these antibodies. The TgAb titer directly correlated
with the levels of SI (rs = 0.39) and TSH (rs = 0.81;
p <0.01).

6. Average effective radiation dose in children was
(0.75 £ 0.10) mSv. A direct correlation was estab-
lished between the child’s radiation dose and age
(rs = 0.33; p < 0.05). The rest of the determined
parameters did not depend on radiation dose.
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