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PesloMe. AKTyanbHicTb. VY 3B'513Ky 3i LUBUOKUM 3POCTAHHSIM MOLLUMPEHOCTI AUTSHOro OXUPIHHS B EBPOII Mpo-
TArOM OCTaHHIX POKIB Oy/in 3ano4aTtkoBaHi Pi3HOMAaHITHI iHILiaTuBy Ta 3axoau y BiaroBigb Ha L0 TPUBOXHY TeH-
AEHUito. Yrpo[oBX 0CTaHHbOro AeCATUPIYYST HarbirbLL AUCKYTabesTbHUM € MUTAaHHS PO B3aEMOBIIIUB OXUPIHHS
Ta narosorii LutonogioHoi 3ano3u. MeTta: ouiHUTY CTaH TUPEOIZHOro 3abe3reYeHHs B OITeV i3 Ha4/IMLLIKOBOK
macoro Tina. Marepiann Ta metoam. 13 936 ocib Bigi6paHo A5 AeTanbHoro gocnigxeHHs 160 ocié Bikom Big 7 4o
18 pokiB i3 HagmLukoBoro macoro Tina (HMT) ta oxupiHHAM. PiBHI TupeoTpornHoro ropmoHy (TTI), BinbHUX Tpu-
ioATMpoHiHy Ta TupokeuHy (BT, BT,) y cupoBaTLi KpoBi BU3Ha4am iMyHogepMeHTHUM MeTogoM. Pe3ynbraty.
Y 6inbLuoi YacTuHu BigibpaHnx Ans 4OCHiIKeHHS 4iTevi i3 HMT Ta oXupiHHAM, SIK y X/10M4YMKIB, Tak i y [iB4aTOK,
TPanIsSETLCA ANY3HWN HeToKendHuY 306 (H3) (51,4 %) i3 nepeBaxkaHHAM 06’emy LL3, Lo Bigrnosigae nepLuo-
My cTyreHro 306a. Tinbku y HEBesMKOI KinbkocTi Aitevi i3 HMT ta oxupiHHsam (14 i3 105 oci6, 13,3 %) nokasHuku
TTI 6ynm 3miLeHi y CTOPOHY 1oro nigsuiyeHHs (4,31-4,98 MkMO/mn), a npu BukopucTaHHi nokasumka TTI7/BT,
y 20 (11,5 %) niTevi BCTaHOBIEHO O3HaKM 11aboPaToPHOIo rinoTUPEO3y i3 HE3HAYHOKO MEpPeBaroto rinepTnpeoTpo-
niHemii' y xnonuukiB (18,5 %) nopiBHsiHO 3 giB4atkamu (15,6 %). HYactota piHs TTIT > 3,0 MkMO/mn 3poctana
3i 36inbLUEeHHAM BIiKYy xBopux — Big 12,9 % cepen aitevi 7-9 pokis o 16,6 % y rpyni nayieHTiB 10—13 pokiB Ta
15,1 % — y gitevi 14—18 pokiB, 6e3 cyTTEBUX BigMIHHOCTEV 3a cTatTto. Y gitevi i3 HMT ta oxupiHHam Ha 1ii JH3
YacrTiLue peecTpyBanmcs 6inbLu BUCOKI nokasHuku TTI, HiX y gitevt i3 JH3 Ta HopmasibHUMY nokasHnkamm macu
Tina. BucHoBkn. Y gitevi i3 HMT Ta OXVPIHHAM YacTille TpaniseTbCs angy3Hni HETOKCUYHmV 306 (51,2 %), HiX
y AiTest i3 HopmarnbHoro macoro Tina (21,7 %). OuiHka BIKOBMX 0COBINBOCTEN (QYHKLIOHA/IbHOro CTaHy LYUTOMo-
AI6HOI 3a5103u y UNX JiTes He BUsBWIa BIPOrigHUX 3MIH MOKa3HUKIB Nepugepiviinx TupeoigHnx ropMoHiB, ogHaK
y 11,5 % oci6 nokasnuk TTI/BT, nepebysas y mexax Big 0,19 fo 0,29 1a we y 13,3 % 0Ci6 BCTaHOB/IeHi 03HaKu
CYOKIIHIYHOro rinotnpeosy. Lle Bkasye Ha HEOOXIAHICTb MOHITOPUHIY (DYHKUIOHAIbHOro CTaHy LUTOMORIOHOI 3a-
71034 B [iTeV i3 HaQ/IMLLKOBOIO MAaco0 Tifla Ta OXUPIHHSIM.

Knwo4oBi cnoBa: aitu; HagmipHa Maca Tina; OXupiHHs1; TUPEOi[HI FropMOHU

Bctyn

Eninemist oxxupiHHs cepen AiTeid Ta MiJTiTKiB MOIIM-
PIOETHCS 3arpo3nuBuMu Temitamu [1]. [lommpeHicTs Ham-
MipHOI Baru Ta OXWPiHHS cepel AiTeil Ta MiJTiTKiB BIKOM
5—19 poxiB pi3ko 3pociia3 4 %y 1975 polii 10 aeio OibIire
Hix 18 % y 2016 poili, 3 0MIHAKOBOIO YaCTOTOIO SIK Cepe.
XJIOMYMKIB, TaK i cepen AiBYaToK [2].

3a nanHuMu BcecBiTHBOI opraHizailii 0XOopoHU 310pOB’sI
(2016 pik), Ha muaHeTi GJMU3LKO 22 MIH IiTeil BiKOM 10
5 pokiB i 155 MJTH miTell MIKiJIBHOTO BiKy MalOTh HAIMipHY
Bary [3, 4]. ¥ 2019 poui npu6au3Ho 38,2 MJIH AiTeil BiKoM
JI0 5 poKiB Maju 3aiiBy Bary abo oxupiHHs [6, 7]. Panimre

Mpo0JeMOI0 BBaKIKUCS KPaiHU 3 BUCOKUM PiBHEM JI0XOLLY,
Ha ChOTOAHI HAIJIMIIIKOBA Bara Ta OXUPiHHS 3pOCTalOTh y
KpaiHaxX 3 HU3bKUM i CepeaHiM piBHEM JOXOMy, OCOOIUBO
B MmicTax [8—10]. B Adpulii KinbKicTb niTeit Bikom 10 5 po-
KiB i3 3aiiBO10 Baroio 3pocja maitxke Ha 24 % 3 2000 poky.
Maiixxe moJloBMHA JiTei 10 5 pOKiB, SIKi MaJIM HALJTUIITKOBY
Bary abo oxupinns, y 2019 poui xunu B A3zii [11]. Y €Bpo-
I 3aiiBa Bara crioctepiraetbest y 10—30 % niteit 7—11 po-
KiB Ta 'y 8—25 % mimnitkiB 14—17 pokis [12]. 3a gaHumu
HamionansHoro neHtpy cratuctuku 3m0poB’st (NCHS), y
CIIA koxHa rm’sita AMTUHA Ma€e HaaAMipHY Bary abo 0Xu-
pinHs [12].
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1lIBuaKe 3pocTaHHSI OXMPiHHS Yy BCbOMY CBITi TaKOX
aHaTI3y€eEThCSl Yy 3B’SI3KYy 3 €KOHOMIYHMMHU TIpUYMHAMMU,
OCKUJIBKM CIIOCTepiraaucs Aesiki BimMiHHOCTI MiX JIIOAbMU
3 BUCOKHMM i HU3bKUM PiBHEM HOXOmy. Y KpaiHax i3 BHCO-
KWAM PiBHEM JOXO/y OiJIbllIa MOILIMPEHICTh OXKUPIHHS CITO-
CTepira€Thcsl B HEOJIAromoJydHMX Ta MapriHaji30BaHUX
crninbHOTaX. HaBmakm, y KpaiHax i3 HU3BKUM i cepeaHiM
piBHEM J0XOAy IMOIIMPEHICTh OXMUPiHHS BUILlA B Tpynax i3
BUILIMM COIiaJJbHO-eKOHOMIYHUM cTaTycoM. Lo TeHmeH-
11il0 MOXHa MOSICHUTU COLiaTbHO-€KOHOMIYHOIO HepiB-
HICTIO, OCKIJIBKM B KpaiHax 3 BUCOKHUM PiBHEM JOXOMY, SIK
MpaBWIO, COLiaTbHO-€KOHOMIUHI TUCITPONOPILii 30iTbITy-
IOTh CIIOXMBAHHS OiTIHMMU JIIOObMU HEAOPOTUX, EHEPIro-
E€MHUX IPOAYKTIB i HAIOIB.

Maiixe y 60 % nopociaux OXHUPIHHS, SIKE [M0YaI0Ch Y
MUATSYOMY Billi, TPOJOBXKYE MPOrpecyBaTH Ta MPU3BOAUTH
JI0 PO3BUTKY TSKKUX YCKJIanHeHb. JlaHi BITYM3HSIHOI JiTe-
paTypu BKa3yloTh, 110 B YKpaiHi OXKUPiHHS JiaTHOCTYETHCS
3HAYHO pialle y TiTei.

V 3B’43Ky 3i LIBUAKUM 3POCTAaHHSIM MOIIUPEHOCTI 1~
TSIYOTO OKUPIiHHS B €BPOITi TPOTITOM OCTaHHIX POKiB Oy/Iu
3aroyaTKoBaHi pi3HOMaHITHI iHilliaTUBU Ta 3aXOAU y Bil-
MOBilb Ha 110 TPUBOXHY TeHIEHIIi0. Y pe3yibrati €Bpo-
neiicbka iHiniaTua BOO3 3 Harmsiay 3a AUTSYUM OXUPiH-
HSIM aHajli3y€e TeHACHIIi OUTSIIOTO OXMPIHHS IIPOTSITOM
nepioay Oinbllie HixX aecsATh pokiB [13] Ta Hagae naHi, sIKi
iH(pOPMYIOTh TIPO IMOJITUKY Ta MPAKTUKY IJIs BUPIILIEHHS
npobsieMu auTsdoro oxupinHsa. Kpim toro, 24 niortoro
2014 poky €C po3pobuB 1u1aH Iiii 11010 60POTHOU 3 TUTSI-
yum oxupinnsaM (Inan aitt €C 111010 AUTIIOTO OXKUPIHHS
Ha 2014—2020 pp.). [TpoTe mporpec y 60poTh0i 3 OXKUpPiH-
HSIM Y JiTell y BCbOMY PETiOHi € MOBITbHUM i HEIOCTIHHUM.

HeyxunbHe 3pocTaHHSI OTpsTHOCTI 3yMOBJIEHE HEBIIIMO-
BiIHICTIO €BOJIOLIIHO c(pOpMOBaHUX HEMPOTrOpMOHATbLHUX
Ta MeTabOJIIYHMX MeXaHi3MiB €HEepreTMYHOTO T'OMEOCTa3y
crnoco0y KUTTS Ta XapuyBaHHs. Bimomo, 1110 ropMoHaIbHi
MOPYIICHHS TTOPSL i3 TeHeTUHYHUMU (PaKTopaMM, iHIUBIITYy-
aJTbHUMU OCOOJIMBOCTSIMU XapuyBaHHSI MOXKYTh BiJirpaBaTu
MEeBHY POJIb Y PO3BUTKY OXUPIiHHA. Y TOM caMUii 9ac IesKi
3 IIMX PO3JIafiB MOXYTb PO3BMBATUCS BTOPUHHO, 3i 30iJb-
IIEHHSIM Macu Tijla. YIPOAOBX OCTAHHBOTO IECITUPIUYS
HaWOLIBII TUCKYTAaOETbHUM € TIMTAHHS TIPO B3aEMOBILINB
OXUMPIHHA Ta MaToJIorii mmTonoaioHoi 3ano3u (I3) [14—
16]. OnHak gociimkeHHs moeaHaHoi matostorii 1113 Ta oxu-
PIHHS Y XBOPUX AUTSYOTO BiKy MPAKTUYHO HE BUCBITJIEHI.

MeTta 0OCTiIKEeHHS: OLIHUTHA CTaH TUPEOIMHOIO 3a0e3-
MeYeHHsI B AiTeil i3 HammuikoBoto Macoto Tila (HMT).

MarepiaAn Ta meToamn

IlepBUHHMIA CKPUHIHT MiCTUB OMMUTYBAHHSI, AHTPOIIO-
MeTpito (picT, Maca Tija, po3paxyHOK iHOEKCYy MacHu Tijia
(IMT), oxkpyxHicTb Tanii (OT), okpyxHicTb cteron (OC),
po3paxyHok criBBinHoieHHs OT/OC) Ta ouiHKy (izuu-
HOTO PO3BUTKY. Pi3UYHUI PO3BUTOK OLIIHIOBAIM 3a IIEH-
TWIbHUMU TabnuisiMu. HanmipHy Macy Tina Ta oXupiHHS
JiarHoCTyBaiu, Kepywounch Hakazom MiHicTepcTBa oxo-
poHu 310poB’st Ykpainu Bim 27.04.2006 Ne 254 y penakitii
Haxazy MO3 Ykpainu Bix 03.02.2009 Ne 55 «ITpo 3atBep-
JIKEHHST MIPOTOKOJIIB JIIKYBaHHS JiTeil 3 €HIOKPUHHUMU
3aXBOPIOBAHHSMM».

I3 936 oci6 BimibpaHO TSI JETAJBHOIO AOCITIIKCHHS
160 oci6 BikoM Bin 7 10 18 poKiB: i3 HAIJTUIITKOBOIO Macoo
tiza (35 ocib), 3 oxXUpiHHAM (a0IOMiHAJIBHUM TUIT OXKU-
piaasa (ATO) 35 oci6; piBHOMipHUI TUIT oxXupiHHs (PTO)
35 ocib) Ta 55 3mopoBux oci6. Jliarno3 HMT BcraHOBII0O-
Bayi ripu IMT, sikuii mepeBuliye 85-i1 epueHTUIb, ajle €
MEHIIUM Bif 95-TO MEpIEHTUIIS 3TiIHO 3 BIKOCTaTEeBUMU
HOMOIpaMaMu, OKUPiHHS — Tipu 3HaueHHsIX IMT, ski no-
PIBHIOIOTH 200 X € BUIIIMMM 3a IIOKa3HUKM 95-r0 TepreH-
Twisi. HopMasibHy Macy Tijla 1iarHOCTYBaJIM TpU 3HA4YeH-
Hsx IMT, sKi cTaHOBJIATH Bim 5-ro 10 85-T0 MepueHTUIIA.

Hocmimkenns 113 mpoBoaniiocs 3a 70ITOMOTOIO Tajlb-
IMaTOPHOIO Ta yJAbTpa3BykoBoro mociimkeHHs (Y3/1), Bu-
3HAYEHHST aHTUTIT 10 TUpeornodyniny (AT-TT) i Tupeo-
inHoi nepoxkcunaszu (AT-TIIO), a TakoX TUPEOTPOMHOTO
ropmony (TTT), BiTbHMX TPUNOATUPOHIHY Ta TUPOKCUHY
(8T,, BT,) y cupoBaTii KpoBi iMyHO(EPMEHTHUM METO-
moM. Takox 3a HOIIOMOrol0 OOYHCIeHHS KoedillieHTa
TTI/BT, BU3HaYanu O3HaKU JIAGOPATOPHOIO TiMOTUPEO-
3y — TTI'/BT, y mexax 0,19—0,29 Ta cy6kininiuHuii rino-
tupeos (TTI/BT, > 0,29).

CratucTuyHy 00pOOKyY MaTepialy BUKOHYBaJIM Ha IePCco-
nanpHoMy KomimT1otepi ACER Intel® Core™ i3-7020 CPU @
2.30 GHz B onepauiiiniii cucremi Windows 10 3a qoromoroto
mporpam Microsoft Office Excel Ta Statistica 10.

CratuctryHa 00poOKa BKITtoYaia IMiipaxyHOK CepeTHbO-
ro apu(METUYHOIO 3HAaYeHHsI KOXHOI0 3 MOKa3HUKIB (M),
CEPeIHBOrO KBaIpaTUYHOTO BinxwieHHs (o). OLiHKa Bipo-
TiIHOCTI pe3y/braTiB Inepeadadyana BU3HAYEHHSI CEPEIHBOL
TMOMUJIKM CcepeHboapudmMeTnyHoi (m), BipOTiTHOCTI Bi-
MiHHOCTE cepeHiX BeJIMUMH 3a t-kputepiem CThioIeHTA.

BiporinHicTh pi3HMIII MiX BiZHOCHUMU BeJIMYMHAMU
BU3HaYaJlacsl METOJIOM KYTOBOTro meperBopeHHs1 Dimepa
(Po). dns TBEpAKEHHS PO BipPOTiAHICTb Pi3HULI BUPaxo-
BYBaJIM 3arajJibHONIPUIHSTY BEJIMUYMHY PiBHS BipOTiIHOCTI
p <0,05.

JlocmimKeHHsI cXBajleHe KOMICi€r0 3 0iOMeINIHOI eTH -
K1 ByKOBMHCBKOTO JIep>KaBHOTO MEIUYHOIO YHiBEPCUTETY
(rmpotoxon Ne 2 Bim 05.02.2021).

PesyAbTaTH

BikoBa Ta reHaepHa XxapakTepucTuKa JiTei, sKi 3amy-
YyeHi B JOCJIIKEHHS, HaBeJeHa B Tao. 1.

AHai3yl0un pe3yibraTd JOCTIMKEeHHS II0g0 Mopdo-
(yHkuionanbHoro crany 13, BctaHOB/IEHO, 1110 Y OiIbIIOT
YacTUHM BimiOpaHux mis gociimkeHHs miteir i3 HMT Ta
OXUWPIHHSIM, SIK Y XJIOMYUKIB, TaK i Y MiBYATOK, Tparuisi-
€Thes nGy3HNA HeTokenuHuii 3060 (JAIH3) (51,4 %) i3 me-
peBaxxaHHsiM 00’eMy LLI3. TupeoinHuii 06’em Biamosizae
nepiiomMy cTyreHto 300a (puc. 1). [1pu ubomy y rpymi aiteit
10—13 pokiB JIH3 tpamisBca gacTiire, HiX y OiTell BiKOM
7—-9 ta 14—18 pokiB (p < 0,05, puc. 2).

V nepeBaxkHoi 6inbocTi aiteit (82,3 %) 1113 Bu3Haua-
JIach K quy3HO 30iIbIIeHa, M’ IKO-eJIaCTUYHOI KOHCUC-
TeH1IiT, Hebomoua, i Tinbku y 17,7 % 1113 Oyia aeio yiiib-
HeHoto. I3 160 obcTexenux niteit pu Y3J1 y 43 (26,8 %)
CITocTepirajaocs MiIBUILIEHHS eXOreHHOCTI, ¥ 55 (34,3 %) —
MOpYILIEHHS CTPYKTypH 3a1034, y 31 (19,4 %) — KoHcTaTO-
BaHO 3HIKCHHST eXoreHHocCTi. Y 6 miteit (3,7 %) BUsABICHI
MOOAMHOKI By3/1u, ¥ 9 (5,6 %) — KicTOMNOAiIOHI yTBOPEHHSI.
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Ta6bnuys 1. BikoBa Ta reHAepHa xapaKTepucTuka gitev

. HMT ATO PTO 3aoposi gitn
Bik, poku
X a X i X a X a
7-9 5 4 6 5 4 4 8 7
10-13 6 5 6 6 7 8 12 13
14-18 7 8 7 5 6 6 7 8

Mpumitkn: HMT — Hagnuwok macu tina, ATO — abgomiHanbHUi T OXUPIiHHSA; PTO — piBHOMIPHWI TUIM OXUPIH-

Hs1; X — xnony4nku; [ — giB4artka.

Ax HaWOIBII YYTAWBUN TTOKa3HWK HASBHOCTI [e-
GiuTy TUPEOimHMX TOPMOHIB oOlliHIOBaBca piBeHb TTT
(Taba. 2). 3a uMM MOKa3HUKOM 00OCTeXyBaHa rpyra JiTei
BinxuieHb y pyHKuioHanbHOMY cTaHi 1113 He mana. Tinb-
KM Yy HeBeJIuKol KibKocTi aiteit i3 HMT Ta oxupiHHSIM
(14 i3 105 oci6, 13,3 %) mokasnuku TTI Oynm 3MilteHi y
cTopoHy Horo migsuieHHs (4,31—4,98 MkMO/mi), a ipu
BUKOpucTaHHi nmokasnuka TTI/BT, y 20 (11,5 %) niteit
BCTAHOBJIEHO O3HAKHU JIAOOPAaTOPHOTO TIillOTUPEO3y i3 He-
3HAYHOIO T1epeBarol0 TiNnepTUPEOTPOITiHEMIl y XJIOMUUKIB
(18,5 %) nopiBHsiHO 3 miByatkamu (15,6 %).

Ouinka BIKOBMX O0COOIMBOCTEN (PYHKIIIOHATILHOTO
crany I3 y aiteit i3 HMT Tta oxupiHHSIM He BUSIBUJIA Bi-
POTimHMX 3MiH IIOKAa3HUKIB NepuepiiiHuX TUPEOiTHNX
TOPMOHIB 3ajiexkHO Bifl BiKy. [Ipu 6i1bII peTeibHOMY aHa-
JIi3i BUSIBJIEHO, 1110 Y AiTe#l BikoBoi rpynu 10—13 pokiB pi-
BeHb TTT OyB BiporinHo Buimmm — 3,78 * 1,4 MkMO/mn
(p < 0,05), Hix y miteii BikoBoi rpynu 7—9 pokis. [enaep-
HOI 3aJIeXKHOCTI y BCixX BiKOoBUX miarpymax miteit i3 HMT Ta
OXMPiHHSIM HE BCTAHOBJIEHO.

Yacrora pisus TTT > 3,0 MkMO/mu 3pocTana 3i 30i1b-
LIEHHAM BiKy xBopux: Bix 12,9 % cepen nmiteit 7—9 pokiB
1o 16,6 % y rpymi nauienris 10—13 pokis ta 15,1 % — y
niteit 14—18 pokiB, 6e3 CyTTEBUX BiIMiHHOCTE 3a CTaTTIO.
V nireit i3 HMT Ta oxupinusm Ha i JIH3 yacriine pee-
CcTpyBajucs OLTbII BUCOKI mokasHuku TTT, HixX y miTeit i3
JIH3 Ta HOpMaTbHUMU MTOKa3HUKAaMU Macu Tina (puc. 3).

O6roBopeHHs

Pesynpratu emimemionoriyHuX OOCTIIXKEeHb CBig4aThb,
mo 67m3pko 60 % miTeil i3 OXUPIHHAM BXe 0 AECITH
POKiB MarOTh OAUH i3 (aKTOPiB PU3UKY PO3BUTKY Ceplie-
BO-CYIWHHUX 3aXBOPIOBaHb, 20 % MiTiTKiB — 1Ba i 6iybIe
dakropu pu3MKy KapJioBacKyJIsIpHUX 3axBopioBaHb [17].
OXupiHHA Yy IOHaIIbKOMY Billi y 70 % BUIaIKiB acOLIIOETh-

OH3 Il ctyneHs

OH3 | cTynehs

B 3poposi Oitn
HMT Ta oXupiHHA

0 20

40

60

PucyHok 1. Posnogin gitevi (%) i3 Hagnukom
MacH Tina Ta OXUpiHHAM 3a cTyrneHeM 306a

%

80
60
40
20
0 T T 1
7-9 pokiB 10-13 pokiB 14—18 pokis
PucyHok 2. Yacrtora 306a (%) B AiTey 3anexHo
Bif BiKy
%
/ OH3 +
100 HopMarbHa maca
80 B OH3 + HMT +
OXMPIHHA
60
40—
ot M | ,
TTI po 3,0 TTr 3,0-3,5 TTI 3,5-40
MMO/n

PucyHok 3. Yacrora pisHux pisHiB TTI" y giten
i3 HMT ta oxupiHHsIM Ha ¢poHi aughy3Horo
HEeTOKCU4YHoro 306a

Tabnmys 2. TupeoigHuii cTatyc y BiTed i3 HaAJIMLLIKOBOI Macolo Tinia Ta oxupiHHam, M = m

Xnonuuku (n = 54) Hisyatka (n = 51)
FopmoHu P
Be3 AH3 (n = 29) 13 AH3 (n = 25) Bes AH3 (n = 22) 13 AH3 (n = 29)
TTr, MMO/Mn 1,57 £ 0,13 3,23 +0,21* 1,43 £ 0,11 3,88 + 0,32* < 0,05
T,, HMonb/N 115,8 £ 8,2 88,5 + 4,4* 111,1 £ 5,7 86,7 + 4,3* < 0,05
BT, nMonb/n 14,8+1,7 11,4+1,6 15,8+ 1,3 12,8+14 > 0,05
T, HMOnb/N 1,9+0,1 2,7 +0,2* 1,8+0,3 2,9=+0,1* < 0,05
BT, MMONb/II 3,7+0,4 4,1+0,9 3,6+0,8 4,2+0,7 > 0,05
TTI /BT, 0,106 + 0,001 0,285 + 0,002* 0,090 + 0,001 0,303 + 0,002* < 0,05

lMpumitka: * — BiporigHa pi3HNLs1 NOKa3HUKIB Y XJ10MYMKiB i giB4aTok 6e3 [JH3.
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¢ 3 apTepianbHOIO rinepreHsieio, y 25 % — 3 mopyIlieHo0
TOJIEPAHTHICTIO 10 IJIIOKO3U. 3POCTaHHS 3aXBOPIOBAHOCTI
Ha OXMPIHHS y OiTeld CYNMpPOBOMXYETHCS 30iAbIIEHHSIM
KIUJTBKOCTI XBOpMX Ha LIYKPOBUii miabet mpyroro tumy [18].

TenneH1ist 10 3pOCTaHHS OXUPiHHS, 1110 30epiraeTbes
B MediaTpUYHI MOMyJIsiIii, 3yMOBJIIOE iHTepeC IO JOCTi-
JUKEHHSI TOPMOHAJIbHO-META00IYHUX MOPYIIeHb y Mi-
Tell i MiAJIiTKiB, acolliiioBaHUX 3 HAAMipHOIO MacoIo Tija
[19-24].

Ilpu anHamizi BiTYM3HSIHOI Ta 3apyOiXKHOI JiTepaTypu
MOXHa MiiTM BUCHOBKY, 1110 0araTo NECSTWIiThb BUSHUX
i3 pi3HUX KpaiH L[iKaBWJIM 3MiHUM €HIOKPMHHOI CUCTEMU
y NALEHTIB i3 OXMPIiHHAM. Y HALIOMY IOCTIIXKEHHI PO3-
[JISTHYTO MOXJIMBI 3MiHM TUPEOITHOTO CTAaTycy B AiTeil i3
HaUIMIIKOBOIO MacolO Tijla Ta OXMPIiHHSIM, OCKiJIbKU Bi-
JIOMO, IO TUPEOidHI TOPMOHM, IiI0YM Ha €HEPreTUIHUIA
OOMiH, BYTJI€BOAHMIA Ta XKUPOBUI MeTab0i3M, 3MiHIOIOTh
Macy Tilla, CIPUSIOUH 1i 30iIbIIEHHIO ITpY AediunTi THpe-
OIMHUX TOPMOHIB [16]. MOXINBO, TUPEOTPOITHUI TOPMOH
LLIJISIXOM TIPSIMOTO BIUJIMBY Ha >KMPOBY TKAHUHY MOXe 3Mi-
HIOBAaTH XMPOBUIT MeTabOTi3M, a TAKOXK BIUIMBATH Ha PO3-
MO KMPOBOI TKAHUHM B opraHiami. Haiie mociaimkeHHs
BUSIBUJIO TTOPYILIEHHSI TUPEOINHOTO 3a0e3MeueHHs B AiTeit
i3 HAJTMIIKOBOIO Macolo Tijla Ta OXXUPIiHHSAM Ha piBHi Jia-
OopaTopHMX 3MiH, a came migBumneHHs TTI Ta 3MmiHM 1M0-
kasHuka TTT/8T,.

BucHoBKMU

V niteit i3 HMT Ta oXupiHHSIM YacTillle TParuisi€EThCs
nudy3Huit HeTokcuaHui 300 (51,2 %), HiX y miTeit i3 HOp-
MaJIbHOIO Macoro Tina (21,7 %).

Ouinka BiKOBHX 0COOJIMBOCTEH (DYHKIIIOHATLHOTO CTa-
HY LIMTOMNOAIOHOT 3aJI03M Y LIMX AiTEi HEe BUSIBUJIA BipoOTia-
HUX 3MiH MOKa3HUKIB MepudepiiHUX TUPEOiTHUX TOPMO-
HiB, ogHak y 11,5 % oci6 nmokasnuk TTI/BT, 6yB y Mexax
0,19—0,29 Ta me y 13,3 % 0ci6 BcTaHOBJIEHO O3HAKH CYO-
KJIiHI9HOTO TimoTupeo3y. Lle BKa3zye Ha HeOOXiZHICTH MOHI-
TOPUHTY (DYHKIIOHAJIBHOTO CTaHY IIMTOIMOAIOHOT 3aJ1031 B
IiTei i3 HaIIMIIIKOBOIO MACOIO TijIa Ta OXUPIHHIM.

Konduikr inTepeciB. ABTOopu 3asBJSIIOTH PO BiICyT-
HIiCTb KOHMUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiArOTOBILI 1aHOI CTATTi.

References

1. Lissner L, Wijnhoven TM, Mehlig K, et al. Socioeconomic
inequalities in childhood overweight: heterogeneity across five coun-
tries in the WHO European Childhood Obesity Surveillance Initia-
tive (COSI-2008). Int J Obes (Lond). 2016 May;40(5):796-802. doi:
10.1038/ijo.2016.12.

2. Spinelli A, Buoncristiano M, Kovacs VA, et al. Prevalence of
Severe Obesity among Primary School Children in 21 European Coun-
tries. Obes Facts. 2019;12(2):244-258. doi: 10.1159/000500436.

3. Rito Al, Buoncristiano M, Spinelli A, et al. Association
between Characteristics at Birth, Breastfeeding and Obesity in 22
Countries: The WHO European Childhood Obesity Surveillance
Initiative - COSI 2015/2017. Obes Facts. 2019;12(2):226-243. doi:
10.1159/000500425.

4. Williams J, Buoncristiano M, Nardone P, et al. A Snapshot of

European Children's Eating Habits: Results from the Fourth Round of
the WHO European Childhood Obesity Surveillance Initiative (COSI).
Nutrients. 2020 Aug 17;12(8):2481. doi: 10.3390/nu 1208248 1.

5. Wijnhoven TM, van Raaij JM, Spinelli A, et al. WHO Eu-
ropean Childhood Obesity Surveillance Initiative: body mass index
and level of overweight among 6-9-year-old children from school year
2007/2008 to school year 2009/2010. BMC Public Health. 2014 Aug
7,14:806. doi: 10.1186/1471-245§- 14-806.

6. Kansra AR, Lakkunarajah S, Jay MS. Childhood and Ado-
lescent Obesity: A Review. Front Pediatr. 2021;8:58146 1. doi: 10.3389/
fped.2020.581461.

7. Venturelli F, Ferrari F, Broccoli S, et al. The effect of Pub-
lic Health/Pediatric Obesity interventions on socioeconomic in-
equalities in childhood obesity: A scoping review. Obes Rev. 2019
Dec;20(12):1720-1739. doi: 10.1111/0br.12931.

8. Valerio G, Maffeis C, Saggese G, et al. Diagnosis, treatment
and prevention of pediatric obesity: consensus position statement of the
Italian Society for Pediatric Endocrinology and Diabetology and the
Italian Society of Pediatrics. Ital J Pediatr. 2018 Jul 31;44(1):88. doi:
10.1186/513052-018-0525-6.

9. Lindberg L, Danielsson P, Persson M, Marcus C, Hagman
E. Association of childhood obesity with risk of early all-cause and
cause-specific mortality: A Swedish prospective cohort study. PLoS
Med. 2020;17(3):e1003078. doi: 10. 137 1/journal.pmed. 1003078.

10. Fornari E, Brusati M, Maffeis C. Nutritional Strategies
for Childhood Obesity Prevention. Life (Basel). 2021;11(6):532.
doi:10.3390/1ife 11060532.

11. Farrag NS, Cheskin LJ, Farag MK. A systematic review
of childhood obesity in the Middle East and North Africa (MENA)
region: Prevalence and risk factors meta-analysis. Adv Pediatr Res.
2017;4:8. doi:10.12715/apr.2017.4.8.

12. Miyawaki A, Evans CEL, Lucas PJ, Kobayashi Y. Rela-
tionships between social spending and childhood obesity in OECD
countries: an ecological study. BMJ Open. 2021;11(2):e044205.
doi: 10.1136/bmjopen-2020-044205.

13. Bel-Serrat S, Ojeda-Rodriguez A, Heinen MM, et al. Clus-
tering of Multiple Energy Balance-Related Behaviors in School Chil-
dren and its Association with Overweight and Obesity-WHO European
Childhood Obesity Surveillance Initiative (COSI 2015-2017). Nutri-
ents. 2019 Feb 27;11(3):511. doi: 10.3390/nu11030511.

14. van Trotsenburg P, Stoupa A, Léger J, et al. Congenital
Hypothyroidism: A 2020-2021 Consensus Guidelines Update-An EN-
DO-European Reference Network Initiative Endorsed by the Euro-
pean Society for Pediatric Endocrinology and the European Society
for Endocrinology. Thyroid. 2021 Mar,;31(3):387-419. doi: 10.1089/
thy.2020.0333.

15. Vigone MC, Capalbo D, Weber G, Salerno M. Mild Hypo-
thyroidism in Childhood: Who, When, and How Should Be Treated?J
Endocr Soc. 2018;2(9):1024-1039. doi:10.1210/)s.2017-00471.

16. Witkowska-Sedek E, Kucharska A, Ruminska M, Pyrzak
B. Thyroid dysfunction in obese and overweight children. Endokrynol
Pol. 2017;68(1):54-60. doi: 10.5603/EP.2017.0007.

17. Stinson SE, Jonsson AE, Lund MAV, et al. Fasting Plasma
GLP-1 Is Associated With Overweight/Obesity and Cardiometabolic
Risk Factors in Children and Adolescents. J Clin Endocrinol Metab.
2021;106(6):1718-1727. doi: 10.1210/clinem/dgab098.

18. Koutny F, Weghuber D, Bollow E, et al. Prevalence of pre-
diabetes and type 2 diabetes in children with obesity and increased
transaminases in European German-speaking countries. Analysis
of the APV initiative. Pediatr Obes. 2020 Apr;15(4):e12601. doi:

Vol. 18, No. 1, 2022

http://iej.zaslavsky.com.ua 39


https://pubmed.ncbi.nlm.nih.gov/27136760/
https://pubmed.ncbi.nlm.nih.gov/27136760/
https://pubmed.ncbi.nlm.nih.gov/27136760/
https://pubmed.ncbi.nlm.nih.gov/27136760/
https://pubmed.ncbi.nlm.nih.gov/27136760/
https://pubmed.ncbi.nlm.nih.gov/31030201/
https://pubmed.ncbi.nlm.nih.gov/31030201/
https://pubmed.ncbi.nlm.nih.gov/31030201/
https://pubmed.ncbi.nlm.nih.gov/31030194/
https://pubmed.ncbi.nlm.nih.gov/31030194/
https://pubmed.ncbi.nlm.nih.gov/31030194/
https://pubmed.ncbi.nlm.nih.gov/31030194/
https://pubmed.ncbi.nlm.nih.gov/31030194/
https://pubmed.ncbi.nlm.nih.gov/32824588/
https://pubmed.ncbi.nlm.nih.gov/32824588/
https://pubmed.ncbi.nlm.nih.gov/32824588/
https://pubmed.ncbi.nlm.nih.gov/32824588/
https://pubmed.ncbi.nlm.nih.gov/25099430/
https://pubmed.ncbi.nlm.nih.gov/25099430/
https://pubmed.ncbi.nlm.nih.gov/25099430/
https://pubmed.ncbi.nlm.nih.gov/25099430/
https://pubmed.ncbi.nlm.nih.gov/25099430/
https://pubmed.ncbi.nlm.nih.gov/33511092/
https://pubmed.ncbi.nlm.nih.gov/33511092/
https://pubmed.ncbi.nlm.nih.gov/33511092/
https://pubmed.ncbi.nlm.nih.gov/31468647/
https://pubmed.ncbi.nlm.nih.gov/31468647/
https://pubmed.ncbi.nlm.nih.gov/31468647/
https://pubmed.ncbi.nlm.nih.gov/31468647/
https://pubmed.ncbi.nlm.nih.gov/30064525/
https://pubmed.ncbi.nlm.nih.gov/30064525/
https://pubmed.ncbi.nlm.nih.gov/30064525/
https://pubmed.ncbi.nlm.nih.gov/30064525/
https://pubmed.ncbi.nlm.nih.gov/30064525/
https://pubmed.ncbi.nlm.nih.gov/32187177/
https://pubmed.ncbi.nlm.nih.gov/32187177/
https://pubmed.ncbi.nlm.nih.gov/32187177/
https://pubmed.ncbi.nlm.nih.gov/32187177/
https://pubmed.ncbi.nlm.nih.gov/34201017/
https://pubmed.ncbi.nlm.nih.gov/34201017/
https://pubmed.ncbi.nlm.nih.gov/34201017/
https://pubmed.ncbi.nlm.nih.gov/29354689/
https://pubmed.ncbi.nlm.nih.gov/29354689/
https://pubmed.ncbi.nlm.nih.gov/29354689/
https://pubmed.ncbi.nlm.nih.gov/29354689/
https://pubmed.ncbi.nlm.nih.gov/33622950/
https://pubmed.ncbi.nlm.nih.gov/33622950/
https://pubmed.ncbi.nlm.nih.gov/33622950/
https://pubmed.ncbi.nlm.nih.gov/33622950/
https://pubmed.ncbi.nlm.nih.gov/30818859/
https://pubmed.ncbi.nlm.nih.gov/30818859/
https://pubmed.ncbi.nlm.nih.gov/30818859/
https://pubmed.ncbi.nlm.nih.gov/30818859/
https://pubmed.ncbi.nlm.nih.gov/30818859/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/33272083/
https://pubmed.ncbi.nlm.nih.gov/30187015/
https://pubmed.ncbi.nlm.nih.gov/30187015/
https://pubmed.ncbi.nlm.nih.gov/30187015/
https://pubmed.ncbi.nlm.nih.gov/28255980/
https://pubmed.ncbi.nlm.nih.gov/28255980/
https://pubmed.ncbi.nlm.nih.gov/28255980/
https://pubmed.ncbi.nlm.nih.gov/33596309/
https://pubmed.ncbi.nlm.nih.gov/33596309/
https://pubmed.ncbi.nlm.nih.gov/33596309/
https://pubmed.ncbi.nlm.nih.gov/33596309/
https://pubmed.ncbi.nlm.nih.gov/31810110/
https://pubmed.ncbi.nlm.nih.gov/31810110/
https://pubmed.ncbi.nlm.nih.gov/31810110/
https://pubmed.ncbi.nlm.nih.gov/31810110/

OpwuriHaAbHi AoocAipXeHHs / Original Researches

4]

10.1111/ijpo.12601.

19. Ek A, Delisle Nystrom C, Chirita-Emandi A, et al. A ran-
domized controlled trial for overweight and obesity in preschoolers:
the More and Less Europe study — an intervention within the STOP
project. BMC Public Health. 2019 Jul 15;19(1):945. doi: 10.1186/
§12889-019-7161-y.

20. De Spiegeleer M, De Paepe E, Van Meulebroek L, Gies I,
De Schepper J, Vanhaecke L. Paediatric obesity: a systematic review
and pathway mapping of metabolic alterations underlying early dis-
ease processes. Mol Med. 2021;27(1):145. doi:10.1186/510020-021-
00394-0.

21. Kalra S, Aggarwal S, Khandelwal D. Thyroid Dysfunction
and Dysmetabolic Syndrome: The Need for Enhanced Thyrovigi-
lance Strategies. Int J Endocrinol. 2021 Mar 29;2021:9641846. doi:
10.1155/2021/9641846.

22. Falalyeyeva T, Mamula Y, Scarpellini E, Leshchenko I,
Humeniuk A, Pankiv I, Kobyliak N. Probiotics and obesity associated
disease: an extended view beyond traditional strains. Minerva Gas-
troenterol (Torino). 2021 Dec;67(4):348-356. doi: 10.23736/82724-
5985.21.02909-0.

Information about authors

23. Pankiv VI, Yuzvenko TY, Pankiv IV. Type 2 diabetes mel-
litus and subclinical hypothyroidism: focusing on the role of chole-
calciferol. Problems of Endocrine Pathology. 2021;68(2):46-51. doi:
10.21856/j-PEP.2019.2.07.

24. Yuzvenko T. Correlation of Hypothyroidism and Obesity.
International Journal of Endocrinology (Ukraine). 2017,(80):11-14.
doi: 10.22141/2224-0721.8.80.2016.89530.

OrpumaHo/Received 22.12.2021
PeveH3oBaHo/Revised 17.01.2022
Mpuinsito fo apyky/Accepted 25.01.2022 M

T.V. Sorokman, MD, PhD, Professor, Department of pediatrics and medical genetics, Bukovinian State Medical University, Chernivtsi, Ukraine; e-mail: t.sorokman@gmail.com; https://orcid.org/0000-

0001-7615-3466.

N.0. Popelyuk, PhD, Associate Professor at the Department of pediatrics Bukovinian State Medical University, Chernivtsi, Ukraine; https://orcid.org/0000-0002-9034-774X.

Conflicts of interests. Authors declare the absence of any conflicts of interests and their own financial interest that might be construed to influence the results or interpretation of their manuscript.

I.V. Sorokman, N.O. Popelyuk
Bukovinian State Medical University, Chernivtsi, Ukraine

Thyroid homeostasis
in obesity children

Abstract. Background. Due to the rapid increase in the preva-
lence of childhood obesity in Europe in recent years, various
initiatives and actions have been launched in response to this
alarming tendency. Over the last decade, the question of the in-
teraction between obesity and thyroid pathology has been the
most controversial. The study was aimed to assess the state of
thyroid supply in overweight children. Materials and methods.
Out of 936 people, 160 people aged 7 to 18 years with overweight
(OW) and obesity were selected for a detailed study. The levels of
thyroid-stimulating hormone (TSH), free triiodothyronine, and
thyroxine (fT3, fT4) in serum were determined by enzyme-linked
immunosorbent assay. Results. More than half of the children
who were selected for the study had both diffuse nontoxic goiter
(DNG) both in boys and girls (51.4 %) with a predominance of
thyroid volume corresponding to the first degree of goiter. Only
in a small number of children with OW and obesity (14 out of
105 people, 13.3 %), TSH levels were shifted toward its increase
(4.31—-4.98 plU/ml), and when using TSH/fT4, 20 (11.5 %) chil-

dren showed signs of laboratory hypothyroidism with a slight pre-
dominance of hyperthyrotropinemia in boys (18.5 %) compared
to girls (15.6 %). The frequency of TSH levels > 3.0 plU/ml ele-
vated with increasing age of patients from 12.9 % among children
aged 7—9 years to 16.6 % in the group of patients aged 10—13
years and 15.1 % in children aged 14—18 years without signifi-
cant differences by gender. Children with OW and obesity were
more likely to have higher TSH values than children with DNG
and normal body weight. Conclusions. Diffuse nontoxic goiter is
more common in children with OW and obesity (51.2 %) than in
children with normal body weight (21.7 %). The assessment of the
age of the functional state of the thyroid gland in these children
did not reveal significant changes in peripheral thyroid hormones,
but in 11.5 % of people, TSH/fT4 ranged from 0.19 to 0.29 and
13.3 % of people had signs of subclinical hypothyroidism. This
indicates the need to monitor the functional state of the thyroid
gland in overweight and obese children.

Keywords: children; overweight; obesity; thyroid hormones
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