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OCOBJIMBOCTI KJITHIYHOI CUMIITOMATUKMU,
TEMATOJIOTTYHMX TA BIOXIMIYHMX ITOKA3HUKIB ¥ JITEMN
3 TIIEPMOBLIBHICTIO CYIJIOBIB Y BUIJIATEHUU ITEPIO/I
IIICJI ABAPIT HA YOPHOBWJILCBKIM AEC

MeTa: BCTaHOBMTM BUAM Ta 4YACTOTy CTUrM Au3embOpioreHesy y AiTeil 3 rinepmobGinbHicTIo cyrno6iB 3 ypaxyBaHHAM
KNiHiKo-nabopaTopHMX 0CoBMMBOCTEN, FTeHETUYHOT KOMMOHEHTU Ta eHAOKPUHHOT perynauii uux po3nagis y Bigaane-
HWIA nicnsaBapiHKUit nepioga,.
Marepianu i metogmu. 06cTexkeHo 109 piTeit — XuUTeNiB KOHTaMiHOBAHMX pafioHyKNifamu TepuTOpii, 3 NposBaMu
avcnnasii cnonyyHoi TkaHuHK ([CT). BpaxoByBanu xBopobu y pogoBOAi, CKapru AiTel Ha ocarii, NepesomMm KicToK B
aHaMHesi, KiCTKOBi CTUrMW au3embpioreHesy, HasBHiCTb rinepmo6inbHOCTI cyrmo6iB, BWE COMaTM4HOI naTtonorii,
0ioximMiyHi nMokasHWKKM KpoBi (piBeHb Kanbuilo, NyxHOT docdartasu, 3aranbHoro 6inKa, XonectepuHy, KpeaTuHiHy,
3anisa, hepuTrHy), piBeHb KOPTU30Jy, BiIbHOTO TUPOKCUHY, TUPEOTPONHOro ropmoHy rinodisy (TTI), cknag BinbHUX
aMiHOKMC/IOT B CeYi Ta 03M ONPOMiHEHHS.
Pesynbratu. [lo3n onpomineHHs gitei 3 [ICT konusanucs Big (0,37 + 0,11) m3B o (0,56 + 0,10) m3B i He Bigpi3Ha-
nuck Bip o3 oci6 6e3 [CT. MinepmobinbHicTb cymo6is (TMC) y piteit kopentoBana 3 HafBHICTIO Y POAOBOAI OHKO-
noriyHux 3axsopioBaHb (rs = 0,53) i BapuKo3HOi XBOpoOM HMKHiX KiHLiBOK (rs = 0,40) (p < 0,05). YacToTa ocanrii,
WBMAKOT BTOM/IIOBAHOCTI i nepenomis Kictok 6yna Buuioto y aiteit 3 ACT. Ha nepwomy micyi y umx fiteit 3Haxoguanco
yacToTa aHoManiit po3BuTKY 3ybouenenHoi cuctemm (38,5 %). HYactka giteit 3 TMC II ctyneHs 3 nnockocTonicTio by-
na Huxuow (rs = 0,42), a 3 pedopmauieto HUKHIX KiHLiBOK — Buwotw (rs = 0,68) (p < 0,05), HiX y rpyni KoHTponto.
OediuuT 3anisa, heputuHy i nimdounTtosmn cnocrepiranuch yactiwe y giten 3 ACT, Hix B rpyni nopiBHAHHSA (p < 0,05).
Y piteit 3 ICT 6yB NiABMILEHUM BMICT OKCUMNPONiHY, Ni3WHY, NPONiHY i BUABAABCA fediuuT miluHy, T06To cnocTepiras-
cA aucbanaHc aMiHOKUCNOT, IKi BXOAATb 1O CKNAAy KonareHy, nepeBaxaHHs KataboniuyHux npoLeciB Hag aHaboniuHm-
Mu. BcTaHoBneHO npAMuii KopensauinHui 38'a30K Mix pisHem TTT i ctynenem TMC (rs = 0,49), xo4a 3HaYeHHs KOHLe-
HTpauii TTI B KpOBi LUMX AiTeN He nepeBulLyBanyu pedepeHTHi (MakCUManbHi BENMYUHM cTaHoBUAM 3,3 MKME/mn).
BUCHOBKM. B13HaueHi 3MiHUM y CKnafi aMiHOKWUCIOT, hepoKiHeTUYHMX NpoLecax, NoKasHUKax GyHKUiT wuTonomioHoi
321031 MOXYTb BMJIMBATU HA KONAr€HOYTBOPEHHS, CTPYKTYPY OPraHiYHOro MaTPUKCY KiCTKOBOT TKAHWHM Ta CYTTEBO fe-
perynoBaTi NpoLecu KpOBOTBOPEHHS, O MOXE JIeXaTh B OCHOBi MeXaHi3MiB pPO3BUTKY OHKOreMaToloriyHoi naro-
norii.
KniouoBi cnoBa: gitu, gucnnasis cnosyyHoi TKAHUHWM, rinepMob6inbHicTb cyrno6iB, cTUrMn gusembpioreHesy, amiHo-
KMCNOTW, 3a1i30, EHLOKPUHHA perynsuis, LO3M ONpPOMiHEeHHS.
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FEATURES OF CLINICAL SYMPTOMS AND SIGNS,
HEMATOLOGICAL AND BIOCHEMICAL PARAMETERS IN
CHILDREN WITH JOINT HYPERMOBILITY IN A LATE PERIOD
UPON THE CHORNOBYL NPP ACCIDENT

Objective: establishing the types and frequency of disembriogenetic stigma in children with joint hypermobility
given the clinical and laboratory features, genetic component and endocrine regulation of these disorders in a late
period upon the accident.
Materials and methods. Children (n = 109) inhabiting the radiologically contaminated territories and having the
connective tissue dysplasia (CTD) signs were involved in the study. Diseases in family history, ossalgia complaints,
fractures in a personal history, bone disembriogenetic stigma, joint hypermobility, type of somatic diseases, blood
serum biochemical parameters (namely calcium, alkaline phosphatase, total protein, cholesterol, creatinine, iron,
ferritin content), serum cortisol, free thyroxine, pituitary thyroid-stimulating hormone (TSH) levels, free amino acid
composition in urine and radiation dose were considered.
Results. Radiation doses in children having the CTD ranged from (0.37 £+ 0.11) mSv to (0.56 + 0.10) mSv with no
difference from that in those without CTD. Joint hypermobility (JHM) correlated with cancer in family history
(rs = 0.53) and lower extremity varicose vein disease (rs = 0.40) (p < 0.05). Incidence of ossalgia, easy fatigability,
and bone fractures was higher in children with CTD. Anomalies of the dentofacial system were first in line (38.5 %)
in these children. Proportion of children with grade II JHM and platypodia was lower (rs = 0.42), but with lower
extremity deformations was higher (rs = 0.68) (p < 0.05) vs. in the control group. Iron and ferritin deficiencies both
with lymphocytosis were more common in children with CTD than in the comparison group (p < 0.05). The increased
content of oxyproline, lysine, proline both with glycine deficiency were detected in children having the CTD, i.e. an
imbalance of amino acids from the collagen content was observed featuring a predominance of catabolic processes
over anabolic ones. There was a direct correlation between the TSH level and the JHM grade (rs = 0.49), although
the values of hormone concentration in these children did not exceed the reference range (maximum values were
3.3 uIu/ml).
Conclusions. The revealed abnormalities in amino acid content, ferrokinetics, and thyroid function indices can
affect the collagen formation, organic matrix structure of bone tissue and significantly deregulate the hemato-
poiesis. The later can underlie the pathways of haematologic malignancy development.
Key words: children, connective tissue dysplasia, joint hypermobility, disembriogenetic stigma, amino acids, iron,
endocrine regulation, radiation dose.
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BCTYII INTRODUCTION

Yacrora qucmnasziii crioyuynoi TkanuHu (JICT) B 3arans-  Incidence of connective tissue dysplasia (CTD) in
Hiil momyJsanii craHoButh 10—15 %, Tomy 1151 matoJioriss  the general population is 10—15 %, therefore being
Mae€ He TiJIbKM MeJMYHe, a i coliaabHe 3HaueHHs [1].  not only a healthcare but a social issue too [1]. In-
B ocTtanHi pokm HaBKOJIO TepMiHy «IHMCIUIAa3isa croiayd-  tensive debates around the «connective tissue dys-
HOI TKaHMHW» i Ki1acudikallii IIuX CTaHiB BUHUKJIAa TocT-  plasia» term and classification of these states ap-
pa nuckycis. IlepeBaxkHa OiIbIIICTh BUTIAAKIB AUCIUIA3iit  peared in recent years. The vast majority of dysplasia
He MOEIHYEThCS 3 KOMHOIO ileHTH(iIKOBaHOW My-  cases are not associated with any identified genetic
tanieto. ¥ meHin Hixx 10 % Bumankis Oyina BusiBjieHa My- — mutation. Mutation in the TNXB (Tenascin XB)
tauisg B reHi TNXB (Tenascin XB), o komye rmikornpo-  gene encoding the extracellular matrix glycoprotein
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TeTH MO3aKJiITUHHOroO MaTpukKcy [2]. OnucaHo MoeaHaH-
Hs 1natoJiorii cnoayyHoi TKaHUHU (CT) 3 iHILIUMMU CTUT-
MaMU au3eMoOpioreHesy y miteit [3]. OgHak goTerep He-
Ma€ YiTKOTO ITiIX0ay 10 BU3HAYEHHS JUCIIA3il CITOIyd-
HOI TKAHWHMU 3a KJIIHIYHUMU TIposiBAMU, KOTPi He BKJIa-
JMal0ThC B CTPYKTYPY CHAIKOBUX CUHAPOMIB, aje
BiAA3epKaIOOTh CUCTEMHICTh 3MiH. HUHI 1m1poko 006-
TOBOPIOIOTHCS TaKOX MapKepH MOpPYIIEeHb METa0oIi3My
CT, B ToMy 4YMCli i OpW TimepMOOiTBLHOCTI CYTI00iB,
KOTpi 4acTO 3yCTpivaroThCsl MPU 0arathboX posnagax sk
TeHETUYHNX, TaK i HaOyTuX [4].

VY 84 % nauientis 3 JICT peecTpyloThcs ocarii Ta apT-
paunrii. @yHKIioOHATbHI pO3/Iaan B Cyrio00ax MaloTh He-
3anaJibHUil XapakTep i CUMITOMHU, SIK TpaBUJIO, HeE
nporpecyoTs [3].

Jlesiki aBTOpM TIPOMOHYIOTH BUKOPHUCTOBYBATU SIK JIO-
JaTKOBUI KPUTEPiil OLIIHKY CTYIMEHS MOPYIIESHHS MeTa-
00J1i3My CITOJIyYHOI TKAHUHU Y JAiTell 3a aKTUBALIi€lO
MPOLECiB ITEPEKMCHOr0 OKUCHEHHS JiininiB [6]. OnucaHi
MOPYIIEHHS Yy CTPYKTYPi MOJIEKY/IU KOJIareHy B JItonei
Mpu 3HWXEHHI TEpMiuyHOI CTaOiIbHOCTI (hiOpobIacTiB
wKipu [7] Ta 3MiHU y (YHKLiOHYBaHHi (iOpobacTiB
KiCTKOBOTO MO3KY B JIIiTelf, XBOPUX Ha TOCTpi JiM(P0O-
JIacTHi Jiefikemii Toio [8].

B pobGoTax ocTaHHIX POKiB HaBOAATHCS JdaHi MpO
3B’5130K MixX aHomanisimid CT 3 rinepMoOiIbHICTIO Cyr-
JIOOIB Ta HEJOCTATHICTIO KiCTKOBOIO MO3KY, 30Kpema,
BKa3yloTh Ha PO3BUTOK aruia3ii KPOBOTBOPEHHS, MiIBU-
ILIEHUI pU3NK BUHUKHEHHS JIEHKEMiil, 00yMOBIEHUX MY-
TallisSIMM B IeHax, 110 0epyTh y4acThb Yy JecTadiiizalii re-
Homy [9]. Lli 3MiHM BimirparoTh CYTTEBY POJb Y (DYHK-
L[iOHYBaHHI TeMOIT0e3y, CTPYKTYpi KiCTKOBOI TKaHWHU i
BIUTMBAIOTh HA CTaH CTPOMAJILHOTO MiKpooToueHHs. On-
HaK, MEXaHi3MU PO3BUTKY CITOJIYYHOTKAHMHHOI HEIIOB-
HOLIIHHOCTI i JOTenep 3a/IMILIAThCS He BU3HAYEHUMM.

META

BcTtaHoBUTH BUIM Ta 4aCTOTY CTUTM AU3EMOpPIOreHe3y y
JiTeil 3 TinepMOOiIbHICTIO CYI/I00iB 3 ypaxyBaHHSIM
KJIiHiKO-JIabopaTOPHUX OCOOJMBOCTEI, TE€HETUUHOI
KOMITOHEHTHU Ta €HAOKPUHHOI PETyJISIii WX po3ialiB y
BiggaseHuii micasgaBapiiiHUiA mepiof.

MATEPIAJI TA METOJIN

O6ctexeno 109 miteit 3 mposisamu JICT, ki mpoxxuBanu
Ha KOHTaMiHOBaHMX PaJiOHYKJIiIaMM BHACIiAOK aBapii
Ha YopuoOunbscwkiit AEC Teputopisgx YkpaiHu: B
Kuiscpkiit (n = 43), XKutomupcekiii (n = 34) Ta
YepHiriBcekiii oonacTsax (n = 32 ). Y rpyny NOpiBHSIHHS
yBinm 60 giteit, ski He manu niposiBiB JICT, ckapr Ha
ocaJrii Ta apTpairii, i OyJI XKUTENSIMU TUX XKe PErioHiB:
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was detected in less than 10% of cases [2]. Combina-
tion of the connective tissue (CT) disease with other
disembriogenetic stigma is described in children [3].
However, there is so far no clearly defined approach
in the defining of connective tissue dysplasia by the
clinical presentation that do not fit the structure of
hereditary syndromes, but reflect the systemicity of
abnormalities. Markers of the CT metabolic disor-
ders are also widely discussed nowadays in case of
joint hypermobility (JHM), that are common in
many either genetic or acquired disorders [4].

Both ossalgia and arthralgia are reported in 84 %
of the CTD patients. Functional disorders of the
joints are of non-inflammatory nature and there is
no symptom progression as a rule [5].

Some authors suggest using an assessment of the
degree of metabolic abnormalities in the connective
tissue through the activation of lipid peroxidation as
an additional criterion in children [6]. Abnormali-
ties in collagen molecule structure have been
described under a decreased thermal stability of skin
fibroblasts in humans [7] both with abnormal func-
tion of the bone marrow fibroblasts in children with
acute lymphoblastic leukemia, etc. [8].

Recent studies show the association between the
CT anomalies with joint hypermobility and bone
marrow failure, in particular featuring the deve-
lopment of haematopoietic aplasia and increased
risk of leukemia induced by mutations in genes
involved in genome destabilization [9]. These
abnormalities are of a key role in haematopoietic
function, bone tissue structure and affect the state
of stromal microenvironment. However, the deve-
lopment mechanisms of connective tissue inferior-
ity still remain undefined.

OBJECTIVE

Establishing the types and frequency of disembrio-
genetic stigma in children with joint hypermobili-
ty given the clinical and laboratory features, genet-
ic component and endocrine regulation of these
disorders in a late period upon the accident.

MATERIALS AND METHODS

Children (n = 109) having the CTD signs and inhab-
iting the radiologically contaminated territories after
the Chornobyl NPP accident were involved in the
study. Namely, the study subjects were living in Kyiv
oblast (n =43), Zhytomyr oblast (n = 34), and Cher-
nihiv oblast (n = 32). The comparison group (n = 60)
included children living in the same regions (20, 23,
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B KwuiBcekiit obsacti mpoxuBano 20 miteid, 2Kuto-
MUpPCBKik — 23 i YepHiriBebkKiih — 17.

Jlo3u onmpoMiHeHHsI OiTei po3paxoByBaliu 3rigHO 3
marepianamMu 30ipku «PeTpocneKTUBHO-TIPOTHO3HI
JI03W OINPOMiHEHHST HaCeJeHHs Ta 3arajilbHOJA03UMET-
puyHa nacnoptu3auis 1997 p. HaceJleHUX IMTyHKTiB YK-
paiHM, 110 3a3HajAMd PadioaKTUBHOTO 3a0pymaHEHHS
BHacaigok YopHoOuabchKoi aBapii» [10].

Ho3u onpominenHs aiteii 3 JICT Ta rpymnu mopiBHSIH-
HS1, IKi TIPOXXMBAJIM B ITSITU HaceJeHUX IyHkTax KuiB-
cbKoi obmacti (Makapis, byda, dnmep, boponstka, bi-
na IlepkBa), 1Box Mictax ZKutomupcorkoi objacti (Ma-
JuH, KopocteHb) i omHOMY HacejleHOMy IyHKTi Yep-
HiriBcbkoi obacti (CemeHiBka), craHoBuIU Bia (0,37 £
0,11) m38B o (0,56 = 0,10) M3B i mpakTUYHO HE Binpi3-
HSUIMCH Bifl 103 Y JiTei rpyIu MOpiBHAHHS (Tad. 1).

Jlo ocHOBHOI rpynu 3aay4ajJuch AiTH 3i cKapramuy Ha
OCaJIrii, IBUAKY BTOMY, ITIepeIOMU KiCTOK B aHAMHE3i.
Mu BpaxoByBaJu KiCTKOBi CTUTMU AU3eMOpioreHe3y, a
caMme: TNTOCKOCTOITiCTh (TTornepeyHy, MO3I0BXKHIO), e-
(opmatiito rpynHUHY OiTbITY 32 2 CM (BOPOHKOITOAI0-
Ha, KWiemnoaioHa), aHoMaJii 3y0olIesenHOl CUCTEMU
(aHoMautii 3yOHUX psAiB, aHOMaTil IPUKYCY), BUKPUB-
JIGHHSI HIDKHIX KiHIiBOK (X — BajbrycHa necopMallis
ta O — BapycHa aedopMalis), a TaKOX TinepMooiib-
Huit cunapom (0 — Hemae, I ctynens — 4 6anu, II cry-
neHs — 5—9 6aniB). HasiBHiCTB rirepMoOiIbHOCTI CyT-
JI00iB oLiHIOBaIM 3a KpuTtepisimu beliToHa, a came:
> TIaCMBHE PO3TMHAHHS I1’SICTHO-(aJaHrOBOIO CyT-
J100a 5-To maneng moHaxd 90°;
> [IaCHUBHE 3TMHaHHS 1-ro nanabus y OiK mepearigus
(TIpu 3rMHaHHI Y TPOMEHEBO-3aIl’ ICTHOMY CYIJIO0i);
> TIepepO3rMHAHHSI B JIiIKThOBOMY CYIJ100i Oisbiie 10° ;
> IIepepO3TUHAHHS B KOJIHHOMY CcyI100i Oinbire 10°;
> HaxXW TyJly0a yrepes 3 JOTUKOM JOJIOHSIMU ITia10-
Y npu (piKcoBaHUX KOJIiIHHUX cyrnodax [11].

BpaxoByBajiu TakoxX HasIBHIiCTb i BMJ COMaTHUYHOIL
naToJIoril y AiTel, a caMe 4acTOTy FOCTPUX pecliipa-
TOPHUX BipyCHUX iH(EKILili, 4aCcTO XBOpilOUMX AiTeit
(YX]1), HasIBHICTb XpOHIUHMX BOTHUIIL iH(eKIIii, TIep-

Ta6auusa 1

17 persons respectively) having neither CTD manifes-
tations nor complaints on ossalgia or arthralgia.

Radiation doses were reconstructed according to
guidelines outlined in the Collection book «1997 ret-
rospective and projected radiation doses in popula-
tion and general-dosimetry passportization of the set-
tlements in Ukraine subject to radioactive contami-
nation as a result of the Chornobyl accident» [10].

Radiation doses in children with CTD and in com-
parison group living in five settlements of the Kyiv
oblast (Makariv, Bucha, Dymer, Borodianka, and Bila
Tserkva towns), two cities of Zhytomyr oblast (Malyn,
Korosten) and one settlement of Chernihiv oblast
(Semenivka village) ranged from (0.37 £ 0.11) mSv to
(0.56 £ 0.10) mSv and were actually with no difference
from the comparison group (Table 1).

The main group included children presenting the
complaints of ossalgia, easy fatigability, and bone frac-
tures in a history. Bone disembriogenetic stigma,
namely the transverse or longitudinal platypodia, ster-
num deformation more than 2 cm (funnel-shaped one
or the keeled chest), dentofacial system anomalies
(anomalies of dental row and dental occlusion), dis-
tortion of the lower extremities (X-valgus deformation
and O-varus deformation), as well as hypermobility
syndrome (0 — no any, grade I — 4 points, grade II —
5—9 points) were accounted. Joint hypermobility was
evaluated according to the Beyton’s criteria, namely:
> passive extension of the 5"-finger metacarpopha-
langeal joint more than 90°;
> passive flexion of the 1st finger towards forearm
(with flexion in radiocarpal joint);
> elbow joint hyperextension more than 10°;
> knee joint hyperextension more than 10°;
> body bending forward touching the floor by palms
with fixed knee joints [11].

Presence and type of somatic diseases in children
were considered too, namely the incidence of acute
respiratory viral infections, frequently ill children
(FIC), chronic sites of infection, persistent herpes

Nlo3u onpomiHeHHs piteit 3 ACT Ta rpynu nopisHAHHA (KuiBcbKa, Xutommupcobka, YepHiriecbka o6nacri) (M £+ m)

Table 1

Radiation doses in CTD patients and in comparison group (Kyiv, Zhytomyr, Chernihiv oblasts) (M + m)

[lo3u onpomiHeHHs piteii, m3B / Radiation dose, mSv

O6nactb / Oblast
aitn 3 ACT / CTD patients AiTV rpyny NOpiBHSIHHS / comparison group
Kuiscbka / Kyiv 0,37 £ 0,11 0,39 +0,09
Xurommupceka / Zhytomyr 0,45+0,12 0,42 0,12
Yepiriecbka / Chernihiv 0,56 0,10 0,57 £ 0,11
CepepnHi po3n / Average values 0,46 £ 0,07 0,46 = 0,06
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CHUCTYIOUOI reprecBipycHOI iHdeKIii (Bipycy MpocToro
reprecy, LuMToMerajioBipycy, Bipycy EmmreitHa — bap-
pa), Kapiecy 3y0iB, CEYOKHMCIIOTO JiaTe3y TOII0. AHAJI3y-
BaJId TATOJIOTIIO Y POAMYIB NiTell ABOX TOKOJIiHb: Ha-
SIBHICTb OHKOJIOTIYHMX i €HIOKPMHHUX 3aXBOPIOBAaHb
(LykpoBuii aiabeT, By3/710Bi 3001), alepriyHUX peakliiit,
CceYyoKaM’ STHOI Ta >KOBYHOKAM STHOI XBOpPOO, BapMKO3HE
PO3LIMPEHHS BeH HUXKHIX KiHIIIBOK.

V niteit BUBYaJIM 3MiHM B TeMorpaMax i BU3Havajiu Ha-
SIBHICTb JIEMKEMOIOZHMX peakliii: JiM@ouuTapHOro
(amcio miMmdponurtis < 3,5 I'/11), MOHOLIMTAPHOTO (YHMCIIO
moHouuTiB < 0,6 I'/11) i e03MHOMIIBHOTO (YUCI0 €03M-
HooiniB < 0,8 I'/m) tumiB. 3a nedKOLUTO3 MpUTMaIn
yuciio geiikounTiB moHax 10,0 '/, neiikorneHiro — yuc-
JI0 neiikouuTiB Hxk4ae 3a 4,0 I'/1. Yucno TpoMOOLIUTIB
noHan 450 I'/n TpakTyBaau siK TPOMOOIIMTO3.

BuBuanu 06ioxiMiuHiI IMOKa3HWKM CUPOBATKU KPOBI:
piBeHb KaJbllilo, Jy>KHOI (poctaTaszu, 3arajJbHOro Oinka,
XOoJIeCTeprHY, KpeaTUHiHy, 3aji3a Ta ¢peputuny. Buzna-
YyajJu TaKOX piBeHb KOPTU30JY, BIIBHOTO THUPOKCHHY
(FT4), TMupeorportHoro ropMoHy rinodizy (TTT) B cupo-
BaTLIi KPOBI.

ITokazHukM TemMorpaMu AOCIIIXKYBaJIuM Ha aBTOMaTWY-
Homy remoananiizatopi MicroCC-18 (CIHLA). EnemenTtu
TeMOITOe3y MiIpaxOBYBAJIA Y CBITJIOBOMY MiKPOCKOITi (3i
30ibLIeHHsIM x 1000) micist 3abapBieHHs mpenapariB KicT-
KoBOro Mo3ky 3a PomaHoBcbkuM-I'iM3010. JdocimKyBaiu
napaMeTpy CUpOBaTKY KPOBi Ha OioXiMiYHOMY aHaTi3aTopi
Humostar-600 (Iepmanist). PiBeHb KOPTH30J1Y, THPEOTPOIT-
Horo ropMoHy rinodizy (TTT'), BinbHOro Tupokcuny (FT4)
BUBYAIM 3a JOTMOMOTroI0 pamioiMyHHOro metony (RIA-
Kits). Ckman BiTbHMX aMiHOKMCIIOT B ceYi BM3HAYaIu Ha
aMiHOKMCJIOTHOMY aHaiizaTopi tuiy T-339 (Yexis).

CraTuCcTUYHY 0OPOOKY OTPUMAHUX JaHUX MPOBOIMIN
3 BUKOPMCTAaHHSIM KOPEJSILIHHOrO aHali3zy: Ko-
edinienTiB kopensauii CripmeHa ta Cr’iomeHTa, Kpu-
Tepito ManHa-VirtHi, y?-kputepito [lipcona. Bukopuc-
ToByBasiv naket MS Excel.

PE3VYJIBTATU TA IX OBGTOBOPEHHS

Ouinka narosorii y poauyiB aiteit 3 JICT He BusiBUIa
Pi3HUILI 111010 TPYIU MOPiBHSIHHS, 32 BAHSITKOM OiIbIIOL
YacTOTH BapUKO3HOTO PO3LIMPEHHS BEeH HIXHIX
KiHLiBok (p < 0,05) (Tabna. 2). BaxiauBo BigMIiTUTH, 1110
I'MC y giteil kopestoBaja 3 HasIBHICTIO OHKOJIOTIYHUX
xBopoO (rs = 0,53) Ta BapuMKO3HOI XBOPOOU HMKHIX
KiHLiBOK y pomosoxi (rs = 0,40) (p < 0,05).

Ilono comaTtuyHOI IaTOJIOrii, TO YacToTa OCAJITiii,
IIBUIKOI BTOMJIIOBAHOCTI Ta MepeoMiB KiCTOK, 3TigHO 3
HalllMMU JaHUMM, OyJM BipOrigHO BUIIUMMU Y OiTeH 3
HCT, Hix y ocid rpynu mopiBHIHHS (Ta0I. 3).
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simplex virus, cytomegalovirus, Epstein-Barr
virus infection, dental caries, uric acid diathesis,
etc. Diseases in relatives of children of two gener-
ations were analyzed, namely the cancer and
endocrine diseases (diabetes mellitus, nodular
goiter), allergic reactions, urolithiasis and
cholelithiasis, and lower extremity varicose vein
disease.

Haemogram abnormalities and leukemoid reac-
tions of the lymphoid (lymphocyte count < 3.5 G/1),
monocytic (monocyte count < 0.6 G/1) and eosino-
phylic (eosinophilic granulocyte count < 0.8 G/1)
types were checked. The leukocyte count > 10.0 G/1
was assayed as leukocytosis, leukocyte count < 4.0 G/1
was considered a leukopenia, and thrombocyte
count > 450 G/1 was assayed as thrombocytosis.

The biochemical parameters of blood serum
were assayed, namely calcium, alkaline phos-
phatase (APh), total protein, cholesterol, creati-
nine, iron, and ferritin content. Serum content of
cortisol, free thyroxine (FT4), and thyroid-stimu-
lating hormone (TSH) was also determined.

The haemogram values were assayed using the
automatic hemoanalyzer MissroCC-18 (USA).
Haemopoietic elements were counted using a light
microscope (x1000 magnification) after Giemsa
staining of bone marrow smears. Parameters of
blood serum were assayed using the Humostar-600
biochemical analyzer (Germany). Levels of cortisol,
TSH and FT4 were assayed through the radioim-
mune method (RIA-Kits) application. Free amino
acid content in urine was assayed by means of the
amino acid analyzer type T-339 (Czech Republic).

Statistical analyses were conducted through the
correlation data mining, namely the Spearman
and Student correlation tests, Mann-Whitney test,
and Pearson’s chi-squared test application using
the MS Excel package.

RESULTS AND DISCUSSION
No difference was found in any disease incidence
between the relatives of CTD patients and compari-
son group with the exception of a higher frequency of
lower extremity varicose vein disease (p < 0.05)
(Table 2). It should be noted that the JHM correlated
with cancer (rs = 0.53) and lower extremity varicose
vein disease in a family history (rs = 0.40) (p < 0.05).
In the spectrum of somatic disease the incidence
of ossalgia, easy fatigability and bone fractures was
significantly higher in CTD patients vs. the com-
parison group (Table 3).
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Po3nopin 6artbkis piten 3 [ICT 3a yactoToto comatuyHoi natonorii (%)

Table 2

Incidence of somatic disease in the parents of CTD patients (%)

Batbku piteit 3 [ICT, Batbku giteit rpynu nOpiBHAHHS
Matonoris / Disease Parents of CTD patients  Parents of children in the control group
n =550 n = 347
OnkonoriyHi xBopobu / Cancer 71 6,6
EnpokpunHi xBopo6u / Endocrine disease 6,4 81
Anepriyni peakuji / Allergic reactions 58 7,2
XBopo6u xpe6Ta / Spinal diseases 1,1 8,6
Ceuo- Ta xoB4HOKam’siHa xBopobu / Urolithiasis and cholelithiasis 8,0 6,3
Bapuko3Ha xBopoba HixHIX KiHLiBOK / Lower extremity varicose vein disease 75" 35

Mpumitka. * — 2 pisHULS MiX NokasHUKaMm1 B Mexax natonorii (p < 0,05).
Note. * — 2 difference between the parameters within a certain disease (p < 0.05).

Ta6nuua 3

Po3nopin piten 3 ICT 3a yacroTolo ckapr i BUAOM comatu4Hoi naronorii (%)

Table 3

Complaints and types of somatic disease in the CTD patients (%)

Ckapru, comaTu4Ha naronoris Ritm 3 ACT / CTD patients 'pyna nopiBHsiHHsi / Comparison group
Complaints, somatic disease n=109 n = 60

Ocavrii / Ossalgia 44,0% 1,7

LLiBnaka BTomnioBakicTb / Easy fatigability 39,4% 16,7

l'epnecsipycHi iHdexkuii / Herpes virus infection 46,8 44,7

XpoHiynuii ToH3uniT / Chronic tonsillitis 33,0 30,0

Anepriuni peakuii / Allergic reactions 14,7 13,3

uxg / FIC 23,9 28,3

Mepenomu kicTok (B aHamHesi) / Bone fractures (in a history) 14,1* 6,6

Mpumitka. * — 2 pisHMLS MiX NoKasHUKaMm1 B Mexax natonorii (p < 0,05).
Note. * — 2 difference between the parameters within a certain disease (p < 0.05).

Ckapru Ha OCaJITiYHUI CUHAPOM Ta IIBUIKY BTOM-
JIFOBaHiCTh BU3Havanu yacrire y ocio 3 JICT 6e3 TMC
TMOPiBHSHO 3 AiTbMMU, Y sIKuX fAiarHoctyBaBcst [MC I ta
IT crynensa tsoxkkocTi (p < 0,05). Cnin 3a3HaYUTH, IO
ocaJrii Maiu micle y Oi1b1I0CTi Nali€HTIB 3 MigBUILIE-
Hoto BroMuttoBaHicTio (s = 0,70) (p < 0,05).

Posnogin miteit 3 JCT 3a KicTKOBUMU CTUTMaMu JU-
3emOpioreHe3y Ta I'MC mnoka3zaB, 1110 Ha MepLUIOMY MiCLli
3HAXOAWJINCh aHOMaJTl 3y0olteserHoi cuctemu (38,5 %).
Inuri Mami Bany po3BUTKY 3a YaCTOTOIO JOCTOBIpHO HE
po3pi3HsUIUCh i cTaHoBWIN 11,2 % 3a HAsIBHOCTI TUIOC-
KocrormocTi, 12,8 % — nedpopmaliii HIXKHIX KiHIIIBOK Ta
19,3 % — nedopmauii rpyaHuHu (Tad. 4).

Mu npoaHanidyBanu BUA KiCTKOBUX CTUTM OIU-
3eMmOpioresy y giteit 3 JICT 3anexHo Big ctyneHss TMC
(Tabm. 5).

YacTora aHOMAaJiil PO3BUTKY 3yOOlLIEJIETHOI CUCTE-
MU i Kapiecy 3y0iB Oysa Buioro 3a BiacytHocTti [MC.
3a HasBHocTi IMC II cTyreHs yacTka aiTeii 3 TUI0CKOC-
TOITiCTIO OyJ1a AOCTOBipHO HIKYOMO (15 = 0,42) (p < 0,05),
Xo4Ja KimbKicTh 0cid 3 X- Ta O-momioHuMu nedop-

Complaints on ossalgia syndrome and easy fatiga-
bility were more common in CTD subjects having
no JHM vs. children with the diagnosed grade I and
grade IT JHM (p < 0.05). It should be noted that
ossalgia was a complaint in the most patients with
easy fatigability (rs = 0.70) (p < 0.05).

Review of CTD cases according to the bone disem-
briogenetic stigma and JHM indicated the first in line
place of dentofacial anomalies by incidence (38.5 %).
Incidence of other minor congenital abnormalities
was of no significant difference amounting to 11.2 %
of platypodia cases, 12.8 % of lower extremities defor-
mation, and 19.3 % of sternum deformation (Table 4).

The types of bone disembriogenetic stigma were
analyzed in CTD patients depending on the JHM
grade (Table 5).

Incidence of dentofacial congenital abnormalities
and dental caries were higher in the absence of JHM.
In the presence of grade Il JHM a proportion of
platypodia cases was significantly lower (rs = 0.42)
(p <0.05), although there was a bit increased number

327 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [Npobnemu pagiaviiiHol meauunHn Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2019. Bun. 24.

Ta6nuus 4

Po3nogin piten 3 1CT 3a KicTkoBMMU cTUrmamu pgusembpioreHesy i FMC

Table 4

Bone disembriogenetic stigma and JHM in CTD patients (in proportion and %)

Bup kicTkoBMX CTUrM Au3eMOpioreHesy

Litu 3 ACT / CTD patients, n = 109

Types of bone disembriogenetic stigma a6c. / abs. no. %
lnepmobinbHuiA cuiapom / Hypermobility syndrome: > HeMmae / none 76 69,7
> | cTyneHs / Grade | 14 12,8
> |l ctynens / Grade Il 19 17,5
[Jedopmalist rpyaHuHYM (BopoHKonoaibHa, kunenopibHa) / Sternum deformation (funnel-shaped one or the keeled chest) 21 19,3
X- 1a O-nopibHa fedopmauis HUxHIx kiHuiBok / X-type and O-type deformation of lower extremities 14 12,8
MnockocTonicTs / Platypodia 13 11,2
Avomanii 3ybouuenenHoi cuctemn / Dentofacial abnormalities 42 38,5
Kapiec 3ybis — nooauHoki ypaxeHHs / Dental caries (single lesions) 19 17,4
Kapiec 3ybie — MHOXMHHI ypaxeHHs / Dental caries (multiple lesions) 20 18,3

Ta6nuusa 5

Po3nogin piten 3 ACT [a6c. (%)] 3a BMAOM KicTKOBMX CTUrM Au3embpioreHesy Ta cryneHem FMC

Table 5

Types of bone disembriogenetic stigma and JHM grade in CTD patients (in proportion and %)

Cryniub TMC y piteit 3 ACT / JHM grade in CTD patients

Bupa kicTkoBux cTurm gusembpioresy 0 - Hemae 1 cTyniHb Il cTynitb BCi

Types of bone disembriogenetic stigma 0 - none Grade | Grade Il all
n=76 n=14 n=19 n=109

Avomanii 3y6oLLEnenHoi cuctemm 25 (59,5 %) 9 (21,4 %)* 8 (19,1 %)* 42

Dentofacial abnormalities

[JedopmaLlis rpyaHnHM (BOPOHKoNomibHa, kunenoaibHa) 9 (42,8 %) 6 (28,6 %) 6 (28,6 %) 21

Sternum deformation (funnel-shaped one or the keeled chest)

X- 1a O-noaibHa aecdopmaLlist HUXHIX KiHLBOK 2 (14,3 %) 2 (14,3 %) 10 (71,4 %)* 14

X-type and O-type deformation of lower extremities

MnockocTonicTb 6 (46,2 %) 5(38,5 %) 2 (15,3 %)* 13

Platypodia

Kapiec 3ybis 30 (77,0 %) 3 (7,7 %)* 6 (15,3 %)* 39

Dental caries

CepenHe 4nCno CTUMM Ha SUTUHY 1,5 1,9 1,9 1,8

Stigmas per a child in average

IMpumiTka. * — pi3HMLIA NOPIBHSHO 3 BIfCYTHICTIO rinepmobinbHOCTi cyrnobis (p < 0,05).
Note. * — difference vs. no joint hypermobility (p < 0.05).

MallisIMU HUXKHIX KiHIIBOK neino 3poctana (rs = 0,68)
(p < 0,05), 110, MOXJIMBO, TIOB'SI3aHO 3 TeHETUIYHUMU
(hakTOpaMM, a He HaBaHTa>KEHHSIM Ha JUTHHY.

Ilomo macu Tina npu HapomkeHHi autuHu 3 JICT, TO
y 2 mireit Maca Tina 6ymna go 2,5 kr (1,8 %), y 4 — Ginb-
ma 3a 4,0 kr (3,7 %), 1110 BiAIoBigaio cepeIHbOCTATUC-
TUYHOMY MOKA3HUKY Y AiTeit rpynu ropiBHsIHHS (2,4 %
ta 5,7 % BigNoBigHO). MU He BCTAHOBMJIM 3aJIE3KHOCTI
MacH TiJia aiTei Bia HasgiBHOCTI Ta ctyneHss TMC.

IToka3HuKY reMorpaM y aiTeil o6ox rpyi crnocrepe-
JKeHHSI IMPaKTUYHO HE pO3Pi3HSUIUCH (TaoI. 6).

Hediuut cupoBaTtkoBoro 3ajiza (7,57 £ 1,41 MKMOJIb),
deputnny (12,7£ 1,3 Br/min) i aimdonuTo3n B reMo-
rpami crioctepiranuch yacrimre y aiteii 3 ICT (2 = 7,68,
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of cases of X-type and O-type deformations of the
lower extremities (rs = 0.68) (p < 0.05). The latter is
related to genetic factors, but not to the child overload.
Regarding the body weight at birth in the CTD
patients, it was up to 2.5 kg in 2 of them (1.8 %) and
more than 4.0 kg in 4 of them (3.7 %), which corre-
sponded to the average statistical value in the compa-
rison group (2.4 % and 5.7 % respectively). No depen-
dence of body weight on JHM or its grade was found.
The haemogram parameters in both groups of
observation were almost of no difference (Table 6).
The deficiency of serum iron (7.57 = 1.41 umol), fer-
ritin (12.7 * 1.3 ng/ml) both with lymphocytosis in
haemogram were more common in CTD patients
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Noka3Huku remorpamm y piten 3 TMC i3 KoHTamiHOBaHUX pagioHyknigamu Teputopinn (M £ m)

Table 6

Haemogram parameters in JHM patients living on radiologically contaminated territories (M + m)

MokasHuku // Haemogram parameters

Litu 3 TMC / JHM patients

I'pyna nopieHsiHHg / Comparison group

n=109 n = 60
lemornoGiH, r/n // Haemoglobin, g /| 136,0 = 2,2 132,0+25
Eputpoumti, T/n // Erythrocytes, T/ | 4,23 0,10 4,22 0,11
MCH, nr // MCH, pg 322+11 313+14
MCV, én. // MCV, fl 856+ 1,4 86,7+ 1,6
Jeitkoumtu, T/n // Leukocytes, G / | 6,62+ 0,31 6,2 +0,3
Heiitpodinu, I'/n // Neutrophilic granulocytes, G / | 2,88 0,30 2,97 £0,25
Jlimdoumtn, I'/n // Lymphocytes, G / | 2,53+0,22 2,30 0,18
EosuHodinm, /n // Eosinophil granulocytes, G /| 0,46 = 0,05 0,44 = 0,07
MoHouutu, I'/n // Monocytes, G /| 0,55 + 0,04 0,48 + 0,05
Tpombouutm, [/n // Thrombocytes, G /| 2352+10,4 228,6 £9,3
LLIOE, mm/rog, // Erythrocyte sedimentation rate, mm/h 59+24 6,33 + 1,45

x? = 5,45 ta 2 = 3.99, BianosigHo) (p < 0,05), HiX B
rpyni nopiBHSHHS (Ta6a. 7). I1pudomy cepen aiteit 3
JimMpoLuTo3aMu 0y10 Oiibllle Oci0, sIKi BiTHOCUJIUCH
no rpymu YXJI (rs = 0,38) (p < 0,05).

bioxiMiuyHI MOKa3HUKM CHUPOBATKU KPOBI y HiTEH
MPakTUYHO HE PO3Pi3HSIMCH, MPOTe PiBEHb Kpea-
THHiHY OYB BiporigHo Hux4um y ocio 3 ACT, mo
cyrnpoBomKyBaBcs TiposiBamMu ['MC, TOpiBHSIHO 3
ocobamu 6e3 'MC (p < 0,05) (tabu. 8). Lle moxe
cBimuuTu mpo Te, wo y agiteir 3 'MC € gediuut
aMiHOKHMCJIOT DJIiLMHY, METiOHiHY Ta apriHiHy, fKi
BXOISITh IO CKJIamy KpeaTMHY — IOIIepeIHrKa Kpea-
TUHiHY. PiBeHb JIy>XHOI ¢ocdaTa3m He Bigpi3HSIBCS
3ajiexXHO Bin HasBHocTi Ta ctyneHss [TMC y giteil.
Kpim Toro, BMicT KaJibllil0 B CUPOBATLi KPOBi TAKOX
HE PO3Pi3HSBCS Y IiTeld 000X rpyIl CIIOCTEPEXKEHHSI.

BpaxoBytouu Bullie3a3HaU€HE, MU IpOaHaIi3yBalu
eKCKpellilo BiIbHUX aMiHOKUCJIOT 3 ceuelo y JiTeit 3
HCT. SIk BuaHo 3 TabJ1. 9, 3MiHU B piBHSIX OCHOBHUX
AMIiHOKHUCJIOT PEECTPYBAINCH CEPEIl TUX, 11O BXOIATh

Ta6nuusa 7

(x2=7.68,x2=15.45, and > = 3.99 respectively) (p < 0.05)
than in the comparison group (Table 7). Moreover, there
were more persons attributed to the FIC subgroup among
the children with lymphocytosis (rs = 0.38) (p < 0.05).

Biochemical parameters of blood serum were
actually of no difference, but the creatinine content
was significantly lower in CTD patients with
comorbid JHM vs. cases with no JHM (p < 0.05)
(Table 8). This may indicate that children with JHM
have a deficiency of glycine, methionine and argi-
nine amino acids, which are a part of creatine, the
precursor of creatinine. The APh level was of no dif-
ference depending on the JHM presence or its grade
in children. In addition, the calcium content in
blood serum was also of no difference in both study
groups.

Taking into account the stated above, the urine
excretion of free amino acids in CTD patients was
analyzed. As can be seen from Table 9, the abnormal
levels of basic amino acids were registered for those

Po3snopin piten 3 1CT 3a yacToTol0 KinbKicHWX 3MiH B remorpami (%)

Table 7
Haemogram abnormalities in CTD patients (%)

3minu & remorpami / Haemogram abnormalities Aitu 3 ACT _/ CTD patients pyna nopiBHSIHHS _/ Comparison group
n=109 n = 60
JleiikoumTo3 / Leukocytosis 3,7 50
Jleitkonenis / Leukopenia 45 39
EosuHodinis / Eosinophilia 8,2 74
Jlimdoumtos / Lymphocytosis 15,5* 6,7
MoHouuTo3 / Monocytosis 25,7 15,0
TpombouuTtoTo3 / Thrombocytosis 2,7 3,3

MMpumMiTka. *— pi3HMLS MiX nokasHukamm B Mexax naronorii (p < 0,05).
Note. * — difference between the parameters within a certain disease (p < 0.05).
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Jlesaki 6ioximiuHi noka3Huku B cupoBartui Kposi y piten 3 TMC i3 papioaKTUBHO 3a6pyAHEeHMX TepuTOpiit

Ykpainu (M = m)
Table 8

Some biochemical parameters of blood serum in JHM patients living on radiologically contaminated territories

of Ukraine (M £+ m)

3aranbHuii 6inok XonectepuH Jlyxna dpocdarasa KpeatuHin
Fpynu piteit / Groups r/n MMOJb/N on/n MMOJb/N
Total protein, g/l Cholesterol, mmol/I APh, 1U/I Creatinine, mmol/I
[itn 3 TMC / JHM patients, n = 76 739+43 4,04 +0,21 4467 + 234 58,5 + 3,6*
[Jitn 6e3 TMC / Cases with no JHM, n = 33 742 +39 4,10+ 0,35 436,1 = 15,3 78,6 +3,2
I'pyna nopieHsHHS / Comparison group, n = 60 67,4 35 4,22 +0.27 399,5 + 18,1 72,2+3,6

IMpumitka. *— pisHuus mix aitomu 3 TMC T1a 6€3 TMC (p < 0,05).
Note. * — difference between the JHM cases and cases with no JHM (p < 0.05).

Jo ckaany konareny. Tak, y giteit 3 JICT migBuiyBaB-
¢Sl BMICT JIi3MHY, NPOJIiIHY 1 3HMKYBaBCs pPiBeHb acra-
pariHoBOI KMCJIOTH, a TaKOX 301JIblIyBaiach 3arajbHa
CyMa aMiHOKMCJIOT B Ceui, 1110 MOX€ CBiTYUTH TPO IMe-
peBakaHHS aKTMBallil KaTaOOJiYHUX TpPOLECiB Hang
a"aoomiyanMu (p < 0,05).

Ax Bimomo, TJiLMH, Ji3UH, NIPOJiH Ta OKCUIIPOJIiH
cKJIanaoTh 57 % 3arajbHOI KiJIBKOCTI aMiHOKMCJIOT,
SIKi BXOJSITh J0 cKiaay Kojiareny [12]. Tomy neBHUMiA
iHTepec Ma€ aHaJli3 iHAMBIAyalbHUX PiBHIB LIMX aMiHO-
KMCJIOT B cevi 2 MapKepiB CUHTE3y Ta Jerpajallii Koia-
reny, y aiteit 3 JICT (ta6:1. 10). AHani3 pe3yabTaTiB 1o-
Kazas, 1o y nojgosuHu giteid 3 JICT BindyBanach ae-
rpaatiisi KojareHy 3a piBHEM OKCUIIPOJIiHY Ta oro mo-
nepeaHuKa IPoJIiHY, a y TPeTUHU IiTel cnocTepiraBcs
JediuuT MIiUMHY i HaAIWIIOK Ji3uHy. JucbanaHc
BiIbHMX aMiHOKHCJIOT MOXKe BIJIMBAaTH Ha CTaH KoJa-
reHy y JiTeid, BHACIiAOK YOTO BiZOyBalOThCSI 3MiHU B
Mpoliecax KOJareHOyTBOPEHHS, 1110 MOXKe IIPU3BOIUTU
JI0 3MiH B MiKpOOTOY€HHi KiCTKOBOMO3KOBOI'O I'eéMO-

Ta6nuusa 9

being present in collagen. Namely the content of
lysine and proline was increased along with a
decreased level of aspartic acid in CTD patients. The
total amount of amino acids in urine was increased,
which may indicate an activation of catabolic
processes over anabolic ones (p < 0.05).

The glycine, lysine, proline and oxyproline are
known making up to 57 % of the total amino acid
content of collagen [12]. Therefore, there is a certain
interest in the analysis of individual levels of these
amino acids in urine — as the markers of collagen
synthesis and degradation in CTD patients (Table
10). It was found that accounting the level of oxypro-
line and its precursor proline, the degradation of col-
lagen occurred in a half of CTD patients, and there
was a deficiency of glycine and an excess of lysine in
the one third of children. Imbalance of the free
amino acids may affect the condition of collagen in
children resulting in abnormal collagen formation,
which in its turn can lead to disorders in microenvi-

Po3nopin piteit 3 [ICT i3 papioakTMBHO 3a6pyAHeHNX TepuTopiit YkpaiHu 3a BMicToM amiHoKucnoT B ceyi (M + m)

Table 9

Amino acid content in urine in CTD patients living on radiologically contaminated territories in Ukraine (M + m)

AmiHoKuCROTH, KMonb/n / Amino acids, pmol/l Litn 3 ACT _/ CTD patients 'pyna nopiBHsHHS _/ Comparison group
n=109 n = 60
JlisuH / Lysine 3,46 £0,10* 2,27+ 0,11
Oxcunponit / Oxyproline 11,8£0,6 109+1,0
AcnapariHoBa kucnota / Aspartic acid 4,89 + 0,24* 6,25 + 0,32
mtotamiHoBa kucnota / Glutamic acid 2,73+ 0,21 2,81 +0,38
MponiH / Proline 1,36 = 0,05* 0,52 + 0,09
IniupH / Glycine 16,87 + 0,52 17,21 £ 1,43
MerioHiH / Methionine 1,48 £ 0,05 1,4+0,2
TuposuH / Tyrosine 4,56 + 0,20 3,83 + 0,31
Cyma / Sum 47,15+0,11* 452 +0,12

IMpumitka. *— pisHnus Mix nokasHukamm (p < 0,05).
Note. * — difference between the parameters (p < 0.05).
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Yucno piten 3i 3miHamu piBHiB amiHokucnoT B ceui (%) i3 paaioakTMBHO 3a6pyaHeHMX TepuTopin YKpainm

Table 10

Cases of abnormal urine amino acid content (%) in children living on radiologically contaminated territories

of Ukraine

Litn 3 ACT / CTD patients I'pyna nopiBHaHHa / Comparison group
Aminokucnotu B ceui / Amino acids in urine n=109 n = 60 X2
4yucno / n % 4yucno / n %
Oxcunponit, noxag (10,9 £ 1,0) mkmons/n 49 452 12 20,0 45*
Oxyproline over 10.9 + 1.0 umol/l
Mponin, noxap, (0,52 + 0,09) Mkmonb/n 50 46,3 13 21,8 41*
Proline over 0.52 + 0.09 pumol/l
ik, no (17,21 £ 1,43) MkMonb/n 32 29,8 8 13,3 2,86
Glycine over 17.21 £ 1.43 umol/l
JlisuH, nowHap, (2,27 £ 0,11) Mkmonb/n 38 34,9 6 10,0 6,8*

Lysine over 2.27 = 0.11 umol/l

MpumiTka. *— pisHuLSA MiX nokasHukamm 3a x2 (p < 0,05).
Note. * — difference by 2 between the parameters (p < 0.05).

noe3y i po3BUTKY B MOJAIBIIOMY OHKOT€MaTOJOTiuHOL
MNaToJIOTi].

Mu BMBYaIM TaKOX PiBHI TOPMOHIB, SIKi MpsIMO abo
OITOCEePEIKOBAHO PEryaIoloTh CTaH KosareHy. OlliHKa
piBHiB KopTuzoay, TTI ta FT4 B cupoBaTLi KpoBi y niteit
3 I'MC mnoka3zana HasgBHICTb JUIIE TPSIMOTO KOpe-
nauitinoro 3B’a3ky TTT 3i ctyneHeM rimepMoOiTbHOCTI
cyrio0iB (rs = 0,49) (taba. 11). Cniin 3BepHYTH yBary Ha
Te, 1o KoHueHTpauis TTT B cupoBatii KpoBi y AiTel He
nepeBullyBaia pepepeHTHUX 3HaUYeHb (4,0 MKME/MT) i
MaKCHUMaJIbHi BeIMYMHU cTaHOBWIN 3,3 MKME/Mi1.

Mu He BCTAaHOBWJIM PIi3HUIL MiX AiTbMU 000X TpyIl
CIIOCTEPEKEHHS 3aJ1e’KHO BiJl BUAY CTUTM JIu3eMOpiore-
Heay, crynieHs 'MC ta 103 orpoMiHeHHS.

IlincymoByounM oTpuMaHi AaHi, MOXHa 3a3HA4YUTU
neBHi ocobauBocTi y Aiteit 3 JCT, mopiBHSIHO 3 TpyTIOI0
MOPiBHSIHHS:
> YacTi CKapru Ha ocalirii, IBUAKY BTOMJIIOBAHICTb
(rs = 0,70) (p < 0,05); Ta mepesoMu KiCTOK 3a aHaAMHEC-
TUYHUMU JTaHUMU;

Ta6nauusa 11

ronment of bone marrow haemopoiesis and further
development of oncohematological disease.

The levels of hormones, which directly or indi-
rectly regulate the collagen status, were assayed
too. Evaluation of the cortisol, TSH, and FT,
serum levels in JHM patients revealed a direct cor-
relation only between the TSH and grade of joint
hypermobility (rs = 0.49) (Table 11). Notably the
TSH content in serum did not exceed the refe-
rence range (4.0 ulU/ml) with the maximum val-
ues of 3.3 ulU/ml.

No difference was established between the children
of both study groups depending on the type of disem-
briogenetic stigma, JHM grade or radiation dose.

Summarizing the obtained data some character-
istic features were noted in the CTD patients vs. in
comparison group, namely:
> frequent ossalgia complaints, easy fatigability
(rs = 0.70) (p < 0.05) and bone fractures in a his-

tory;

PiBHi ropmoHiB B cupoBarui kpoBi y aiteit 3 TMC i3 papaioakTMBHO 3a6pyaHeHUx TepuTopin Ykpainu (M £ m)

Table 11

Serum hormone levels in JHM patients living on radiologically contaminated territories in Ukraine (M + m)

. . Koptuson, Hmonb/n TTT, MkME/Mn FT4, nMonb/n
Fpynu piteit / Groups of children Cortisol, nmol/I TSH, wiU/mi FT4, pmol/l
[Jitn 3 TMC / JHM patients 302,0 = 18,3 2,07£0,16 * 13,725
[Jitn 6e3 TMC / Cases with no JHM 262,0 = 19,2 1,53 +0,18 12519
I'pyna nopisHsHHg / Comparison group, n = 60 294,1 £ 22,3 1,54 £0,13 12,6 £ 2,4

Mpumitka. *— pisHuus mix aitoMm 3 TMC T1a 6e3 TMC (p < 0,05).
Note. * — difference between the JHM cases and cases with no JHM (p < 0.05).
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> BHU3HAYE€HO BHECOK F€HETUYHOI KOMITOHEHTU — Oijib-
Iy KiJIbKiCThb y POJOBOJi BUITaJKiB OHKOJOTIYHMX 3aX-
BopioBaHb (rs = 0,53) i BapMKO3HOI XBOPOOM HIKHIX
KiHLiBoK (rs = 0,40) (p < 0,05);
> 3a HagBHOcTi [MC II cTtyneHs yacTka aiTeit 3 mioc-
KOCTOITICTIO JOCTOBIpHO 3HMXYyBanach (rs = 0,42) i min-
BULIyBalach A0Js 0cCi0 3 gedopMalliero HUXKHIX KiHIIi-
BOK (rs = 0,68) (p < 0,05);
> BUIILY YacTOTy JEHKEMOIMHUX peakiliil JiMporuTtap-
Horo tumny (x> = 3.99) (p < 0,05);
> 3MiHM B OiOXiMIYHMX TTOKa3HMKaxX KpoBi (medimut
3ajiza (x> = 7,68), beputuny (x> = 5,45), Ta KpeaTUHiHY
(p <0,05);
> nucbajaHC OCHOBHUX aMiHOKMCJIOT B cedi (OKCH-
MPOJIiHY, Ipoiny, rminuHy) (p < 0,05);
> 3B’930K piBHsA TTI B cupoBarili KpoBi 3i cTymeHeM
rinepMoOinbHOCTI cyrio06iB (rs = 0,52) (p < 0,05).
BcTtaHoBneHi 3MiHM MOXYTh BIUIMBaTM Ha MPOLECH
KOJIAT€eHOYTBOPEHHSI, CTaH OPraHiuYHOTO MaTPUKCY KiCT-
KOBOI TKaHUHMU i KiCTKOBOMO3KOBOTO MiKPOOTOUEHHSI,
CYTTEBO AEPEryaloBaTU MeEXaHi3MU KPOBOTBOPEHHS Ta
CIHPUSTU B MOAATBIIOMY PO3BUTKY OHKOTEMATOJIOTiYHO1
MaTOoJIOTi].

BUCHOBKU

1. Ho3u onpomiHeHHs aiteit 3 JICT, ki npoxuBaiud Ha
pagioakTUBHO 3a0pydHeHUX TepuTopisx KuiBcbKoi,
Kutomupcbkoi Ta YepHiriBcbkoi obOmacTeil YKpaiHwu,
komBauch Big (0,37 = 0,11) M3 mo (0,56 = 0,10) M3B
i BOHU AOCTOBIPHO HE PO3PI3HSUIMCH 3 TPYMHOI0 MOPiB-
HsHHSI. He BCTaHOBJIEHO TaKOX pPi3HMLI 3aJIeXXHO Bif
yycia i BULy CTUTM Iu3eMOpioreHe3y Ta CTyIeHs Tirnep-
MOOiIBHOCTI CYTJI00iB.

2. Hitu 3 JICT yacrilie, HixX B TpyIli HOPiBHSIHHS, CKap-
KUJIMCh Ha OcaJrii, IBUAKY BTOMIIOBAHICTbY i B aHAM-
He3i Y HUX BUSB/SUIMCH MEPEIOMHU KiCTOK, IPUYOMY
OCajrii 4acTo CIOJy4YaJauch 3 ITiABUIIEHOI BTOMIIIO-
BaHicTio (1s = 0,70) (p < 0,05). ¥ HUX Ha neplIOMYy Miclli
3a 4YaCTOTOIO 3HAXOAMJIUCh aHOMAaJIil 3yOOlLeeTHOI CHC-
temu (38,5 %), iHII cTUTMU AM3eMOpioreHe3y MixX CO-
6010 He POo3pi3HAIUCh i ctaHoBWIK 11,2 % 3a HassBHOCTI
mrockocromnocti, 12,8 % — npu medopmaiii HUXHIX
KiHIiBOK i 19,3 % — nipu gecdopMaliii rpyIHUHM.

3. I'inepMoOinbHICTh CyTJIO0iB y miTei TICHO KOpestoBa-
Jla 3 HasIBHICTIO Y POJOBOJI BUMAAKiB OHKOJOTIYHUX
3axBoploBaHb (rs = 0,53) i BapuKO3HOI XBOpPOOM
HIKHIX KiHOiBoK (1s = 0,40) (p < 0,05). Jouxs miteit 3
IJIOCKOCTOMICTIO MPU TinepMoOiabHOMY cuHapoMi 11
CTyIIEHs JOCTOBipHO 3HMXYBayach (rs = 0,42), Tomi sSIK
JoJIs 0Cib 3 nedopmMalliero HMXKHIX KiHIiBOK ITiABUIILY-
Bastach (s = 0,68) (p < 0,05), 10 Moke OyTH OB’ s13a-

> role of genetic component, i.e. an increased
incidence of cancer (rs = 0.53) and lower extrem-
ity varicose vein disease (rs = 0.40) (p < 0.05) in
the family history;

> significantly lower share of platypodia (rs =
0.42) and increased one of lower extremity defor-
mations (rs = 0.68) (p < 0.05) in the cases of grade
11 JHM;

> higher incidence of the leukemoid reactions of
the lymphoid type (x> = 3.99) (p < 0.05);

> abnormal serum biochemical tests, namely the
deficiency of iron (y2 = 7.68), ferritin (%2 = 5.45),
and creatinine (p < 0.05);

> imbalance of principal amino acids (oxyproline,
proline, and glycine) in urine (p < 0.05);

> link of serum TSH Ievel and joint hypermobili-
ty grade (rs = 0.52) (p < 0.05).

The revealed abnormalities can affect the
processes of collagen formation, state of the bone
tissue organic matrix and bone marrow microenvi-
ronment, substantially deregulate the hematopoi-
etic mechanisms and promote further develop-
ment of oncohematological diseases.

CONCLUSIONS

1. The radiation doses in pediatric CTD patients
living on radiologically contaminated territories of
Kyiv, Zhytomyr and Chernihiv oblasts in Ukraine
ranged from (0.37 £0.11) mSvto (0.56 £ 0.10) mSv
and were not significantly different from the com-
parison group. There was also no difference in the
number and type of disembriogenetic stigma and
grade of joint hypermobility.

2. Children with CTD more often than children in the
comparison group complained about the ossalgia,
easy fatigability and have had bone fractures in the
history. Ossalgia at that was often associated with easy
fatigability (rs = 0.70) (p < 0.05). Dentofacial abnor-
malities were first by incidence (38.5 %) in them.
Other disembriogenetic stigmas were of no difference
between them making up the incidence to 11.2 % of
platypodia cases, 12.8 % of the lower extremity defor-
mations, and 19.3 % of sternum deformities.

3. Joint hypermobility in children correlated
closely with the presence of cancer (rs = 0.53) and
lower extremity varicose vein disease (rs = 0.40)
(p <0.05) in the family history. The proportion of
children with platypodia and comorbid grade II
hypermobility syndrome was significantly
decreased (rs = 0.42), while the proportion of
cases of lower extremities deformation was
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HO 3 TEHETUYHUMHU (haKTOpaMu, a He 3 Pi3UYHUM Ha-
BaHTaXKECHHSIM.

4. JledinnT 3aiza B opraHi3Mi Ta TiM(OOIIUTO3M Jac-
time croctepiranuchd y giteit 3 ACT (x2 = 7,68 ta
x2= 3,99, BinnosinHo) (p < 0,05), HiXX B TPyTIi MOPiBHSH-
Hs. Cepen giteii 3 JiM@ouuTo3aMu OyJ10 Oibliie ocio,
SIKi HaJIexXaJl IO TPYITM J9acTo XBopitounx (rs = 0,38)
(p <0,05).

5. Y nonosunu aiteit 3 JICT OyB miABUILIEHUI pPiBEHb
OKCHUIIPOJIIHY Ta MPOJiHY, 11O CBiIYWUTL MNPO O3HAKU
Jlerpajaaliii KojareHy, a y TpeTUHU JiTeid CIocTepiraBcs
JeiunT IIIUHY, SIKUl HeOOXiAHUM I pernapaTuB-
HUX MpolleciB KojareHy. PiBeHb KpeaTuHiHy OyB HUX-
YU y AiTeil 3 TinepMOOiIBbHICTIO CYTJI00iB MOPiBHSHO 3
ocobamu 0e3 3MiH y cyrnobax (p < 0,05), 1o Moxe 3a-
JIeXaTH Bin AeilluTy MIiLUHY, IKU BXOAWUTH J0 CKJla-
Iy KpeaTUHy — IToNepeIHNKA KpeaTUHiHY.

6. PiBenbs TTT B cupoBartiii KpoBi y JiTeii KOPeTIOBaB 3i CTy-
MeHeM TinepMobiTbHOCTI ¢yrtobiB (rs = 0,49) (p < 0,05),
He3BaKarouy Ha Te, 10 3HaYeHHSI KOHLIEHTpallil 11b0ro
TOPMOHY 3HaXOIWUIUCh B MeXax pehepeHTHUX BETUIMH.
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increased (rs = 0.68) (p < 0.05), which may be due
to genetic factors, but not due to physical overload.
4. The iron deficiency and lymphocytosis were more
common in CTD patients (2 = 7.68 and x> = 3.99
respectively) (p < 0.05) than in the comparison
group. There were more cases attributed to the fre-
quently ill children among persons having a lympho-
cytosis (rs = 0.38) (p < 0.05).

5. Increased level of oxyproline and proline was found
in a half of the CTD patients indicating the signs of
collagen degradation. The deficiency of glycine being
required for collagen reparative processes was revealed
in one third of the children. The creatinine level was
lower in children with joint hypermobility compared
with cases of no joint abnormalities (p < 0.05), which
may depend on the glycine deficiency being a part of
creatine, a precursor of creatinine.

6. The serum TSH level in children correlated with
the grade of joint hypermobility (rs = 0.49) (p < 0.05),
regardless of the fact that the concentration of above-
mentioned hormone was within reference values.
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