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CkopoyeHa iHcTpyKuiss META®OPA®-SR
Crnad: 1 Tabnetka micTuTb MeTchopmity rigpoxnopuay 1000 mr. Jlikapcbka dropma. Tabnetkv nponoxroBaHoi gii.
®dapmakoTepaneBTHYHa rpyna. lepopanbHi rinornikemiyti 3acobu, 3a BuHsTKoM iHcyniHie. Kog ATX A10B A02.
®PapmaronoeiyHi enacmusocmi. OapmakoduHamika. MeTopmiH — biryaHig 3 aHTUrInepriikeMivHum ecekToM. 3HUKYE piBeHb rMIOKO3W y NNa3Mi KpOBI K HATLLE, TaK | Micns BXuBaHHS Dki. He
CTUMYNIOE CEKPELLit0 IHCYIHY | He BUSIBNSE TiNOrMIKeMIYHOTO epekTy, ONOCEepeKOBAHOIO LiUM MEXaHI3MOM.
lokasaHHs. — 3HWKeHHs puauky abo 3aTpumka movarky Lpllxpoaoro niabety 2 TNy y [OPOCTIX NALeHTIB 3 HAAMIDHOK MAcolo Tina Ta 3 MOPYLUEHOK TOMEPAHTHICTIO [0 [Mioko3n Ta/abo 3
nopyLLeHolo rmikeMieto HaTwwe Ta/abo 3 nigsuiierum piHem HbA1C; —JlikysanHs LykpoBoro aiabeTty 2 Tuny y fopocnux, ocobnneo y XBOpUX 3 HAAMIPHOK Macolo Tina.
Cnoci6 3acmocysaHHs ma dozu: [lopocsni nauieHmu 3 HopmansHok yHkuiero Hupok (LUK® = 90 Mn/xeg. HWKEHHS pu3uky abo 3aTpumka noyar kpoBoro giabety 2 Tuny. MoHomepanis abo
KombiHogaHa mepanisi CYMICHO 3 IHWUMU nepopansHUMU 2ino2iikemivHumu 3acobamu. Jlikapcbkvit 3acid MEeTalpopag-or (UL MI 3aCTOCOBYBATH | pa3 Ha Aol g TIA 4ac BXWBaHHS I BBEYeEPI.
MakcumarnbHa pekoMeHI0BaHa [103a CTaHOBUTL 2 TabneTku Ha f06y. MTo6ivni peaxuii. Hayactilummu HebaxaHUMN peakLismu Ha noyaTky nikyBaHHs € HygoTa, bntoaths, aiapes, binb y XvBOTI,
BIACYTHICTb ANeTuTy. I__}i cMMNTOMM Y BiMbLUIOCT] BUNAAKIB MUHAIOTbL CaMoCTilHO. TepmiH npudamHocmi. 2 pokv. KaTeropisi Bignycky. 3a pelentom.
Bupo6Huk. AT «KUIBCLKW BITAMIHHAW 3ABO[1», m. Kuis, Byn. Konuniscbka, 38.

IHchopmaLlis EE[O ﬂiKangKVIﬁ 3acib, H&MSHaHeHa ANS PO3MOBCIOMKEHHA Cepez MeAUYHNX | hapMaLIEBTYHUX NPALIBHUKIB HA CTIeLiani30BaHUX CEeMIHapaX, KOH(EPEHLIAX, CUMTMO3iyMax 3 MeanuHoT
Tematkn. META®OPA® - SR - P MO3 Ykpaitm Ne UA/18616/01/01 Bia 16.03.2021. Mepen 3aCTOCYBAHHSM YBAXHO 03HAWOMTECH 3 IHCTPYKLIEID TA MPOKOHCYNLTYWTECH 3 FiKapeMm.
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Cknag: 1 Tabnetka MicTUTL anbta-ninoesoi (TiokTooi) kucnotn 300 mr abo 600 mr. MokasarHs: MapecTesii npy AiabeTnuHin noniHerponarii. MpoTunokasaxHs: MMigBuLLeHa YyTMBICTL [0
TIOKTOBOT KMCTOTH abo 10 Byab-SIKOro 3 KOMMOHEHTIB Nikapcbkoro 3acoby. Cnocib 3acTocyBaHHs Ta Ao3u: [lobosa fosa craHoBMTL 600 Mr TiokToBoi kucnoTv (2 Tabnetku no 300 mr abo 1
Tabnetka no 600 mr), siKi crif 3acTOCOBYBaTH Y BUIMSAI 0AHOPa30Boi 03y 3a 30 XBUMWH o NepLuoro npuiioMy ixi. OfHouacHe BXMBaHHS i ycknagHioe BCMOKTyBaHHs. [liTv. Anbda-ninoH He
Crifl MpWU3HaYaTh AiTAM, OCKINbKK LWOAO L€l BIKOBOT kaTeropii BIACYTHIN AOCTATHII [OCBIA KNIHIYHOTO 3aCTOCYBaHHS
BupobHuk. AT «KUIBCbKWWA BITAMIHHAW 3ABO[»
MoBHa iHchopmalLlisi NP Nikapcbkuii 3acid MICTUTBLCA B IHCTPYKLIT NSt MEAWYHOTO 3aCTOCYBaHHS

IHchopmaLisi po Nikapcbkmil 3acid, NpuaHadyeHa Ans PO3NOBCIOMKEHHS Cepes MEAVYHUX | hapMaLIeBTUYHWX NPALIBHUKIB Ha crieLianidoBaHnx ceMiHapax, KOHEPEHLIiSX, CUMNo3iyMax 3 MELUYHOI
Tematvku. P MO3 Ykpaitu Ne UA/4766/01/01, UA/4766/01/02 3 30.11.2020. Mepep 3acTocyBaHHSM YBa)HO O3HAOMTECH 3 iHCTPYKLIEIO Ta MPOKOHCYNbTYWTECH 3 Nikapem
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HelpoMefIaTopHuX Ta
MeTa00nIYHUX NeTEPMIHAHT

'Y «IHCTUTYT eHpokpuHonorii Ta 06miHy pedosuH im. B.I. KomicapeHka HAMH Ykpainu»
2[1Y «IHcTuTyT ractpoeHteponorii HAMH Ykpaitn»
*MenuyHui ueHTp «AnoHic-/1ab»

Pestome. Y CTaTTi NpecTaBNeHo pesynsraTyi KOMINEKCHOTO KIHIKO-TEHETUYHOTO JOCNIAKEHHA, BVUKOHAHOIO B Me-
ax TPUPIYHOI HayKOBOT TeMaTuKi Bifainy BIKOBOI eHAOKPUHONOTT Ta KniHiuHoT dapmakonorii Y «IHcTuTyT eHpo-
KpuHonoril Ta 0bmiHy pevosmH im. B.MN. Komicapenka HAMH YkpaiHuy». MeTa pob0oTu: BU3HAUYUTK MPOrHOCTUYHE
3HaueHHA NoNiMoPI3MIB reHis, Lo KOayoTb KNo4oBi depmeHTH GONaTHOrO LMKy MeTUeHTeTparigpodonatpenyk-
Ta3n (MTHFR), meTioHiHCHTa3M (MTR), MeTioHIHCVHTa3K-peayKTasm (MTRR), BioXiMIYHMX MOKa3HWKIB FOMOLMCTEIHOBO-
ro 0OMiHy, PiBHIB CEPOTOHIHY, FOPMOHabHOTO CTATYCY, KOHLIEHTPALi KOPOTKONAHUIOTOBIX XXUPHMX KNCNOT (KITXKK)
Ta NCUXOEMOLIMHWX XapaKTePUCTUK ANa cTpaTudikauil pu3vKis i nepcoHanizauii TepaneBTUYHOT TaKTUKM Y XBOPUX
Ha LyKpoBui aiabeT 2-ro Tuny (LI[12) 8 nocTkosigHomy nepioai. MaTtepian i meTogu. Y aocnifgxeHHs 6yno 3anydyeHo
109 nauieHTiB, AKI NepeHec M KopoHaBsipycHy xBopoby (COVID-19) (75 ocib i3 LI[12 Ta 34 — 6e3 nopyuweHb Byre-
BOAHOrO 0OMiHY). OBCTEXEHHA BKIIOYANO aHani3 KiHiKo-aHaMHECTUUYHMX AaHNX, aHTPONOMETPUYHNX NapameTPIB,
rOPMOHaIbHO-MeTaboNiYHOro NPodInto, NoKasHKKIB GONATHOrO 0OMiHY, HEMPOMEAIaTOPHOI aKTUBHOCTI Ta NCUXOe-
MOLjitHOTrO CTaHy. Monimopdizmu rexis (MTHFR) 677C>T, 1298A>C, (MTR) 2756A>G, (MTRR) 66A>G Br3Hauanm meTo-
AOM MOiMePa3HOT NAHLIrOBOT peakLii B pexumi peanbHoro vacy. PisHi romoumcteiny (ML), cepoToHiny, doniesoi
KUCNOTK, NenTuay NPUrHiYeHHA OHKOreHHOCTI 2 (ST2), KopTn3ony Ta fAeriapoeniaHapoCcTepoH-CynbdaTa B13HaYanm
iMyHOGEPMEHTHIMM Ta XeMiNIOMIHECLEHTHVMI MeTofamu. KoHueHTpaLii KITXKK y konpodinsTpaTi oLiHioBanm 3a ao-
NOMOTOI0 ra30Bol XpomMaTorpadil. MCUXoemoLUiMHIA CTaH BM3HAYaM 3a 4ONOMOTO0 BaliaN30BaHKX NCUXOMETPUY-
HUX WKan. CTaTUCTUYHY 0BPOBKY aHKX 3AINCHIOBANM 3 YpaxyBaHHAM XapakTepy PO3nofiny, 3 BUKOPUCTAHHAM Na-
PaMETPUYHIX i HeMapameTprUHIX KpuTepii, nonpasku LLedde, a Takox MeToiB KopensauiiHoro Ta perpecinHoro

© O.B. 3iHuy, A.B. Kosaneuyk, H.M. KywHapeosa, A.A. lllynposuy, O.B. [lpubuna, K.O. IWuwkars-llluwosa,
B.B. Xosaka, I0.M. Cmenaros, I.A. Knerina, K.Il. KomicapeHko
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aHani3y. Pesynbratun. Hocinctso T-anena MTHFR 677C>T BOCTOBIPHO aCOLtOETHCA 3 MiABULLEHHAM PiBHA 'L, 3HMXeH-
HAM KOHLeHTPaLill GONIEBOT KMCNOTH Ta CEPOTOHIHY, @ TAKOX i3 HECMPUATIMBIMY NCUXOEMOLIMHMMM XapaKTepuc-
TMKaMK. Y nauienTis i3 LIJ12 nigsuuieHHs nokasHuka ST2 y rocTpiit dasi KopoHaBipyCHOT iHGeKLiT Ta 3HVKEHHA B NO-
CTKOBIAHOMY Nepiofi Ha T1i Tepanii npenapatamy rpynu iHribiTopiB HaTpili3anexXHOro KoTpaHCnopTepa roKo3M -2
(iH3KTI-2), nopiHAHO 3 ocobamu Be3 fiabeTy, MoXe PO3LIHIOBATUCA AK MapKep MONINWEHHA CepLeBO-CYAVHHOTO
nporHo3y. 3actocyBaHHa iH3KTI-2 Ta aroHicTis pelenTopis rniokaroHonoaibHoro nentuay 1 (aplMl-1) cnpuano su-
pakeHOMy NoAiNLWeHHI0 MeTaboNiUHOro Ta FOPMOHANbHOro NPOdINio, 30Kpema LWOoAO HopManizaLlii CepOTOHIHOBOrO
BanaHcy, MapKkepis CMCTEMHOTO 3amnaneHHa NopiBHAHO 3 63308010 Tepanieto. BUCHOBKM. KOMMNeKCcHW aHanis rexHe-
TUYHWX, HENPOMeiaTOPHNX, FOPMOHANBbHIX | MOBEAIHKOBYIX AETEPMIHAHT [O3BOMNB OKPECANTI GEHOTUMNM NaLliEH-
TiB i3 NiABULLEHNM PU3NKOM HeedeKTMBHOT BiNOBiai Ha NiKyBaHHA Ta 0OrpyHTYBaT1 AOLNbHICTL NEPCOHai30BaHo-
ro nigxoay Ao sefeHHa L2 v BigHosHMI nepiog nicna COVID-19.

KniouoBi cnoBa: Liykposuit giabet 2-ro tuny, COVID-19, nocTKoBigHMI nepiod, GeHOTUN, rOMOUMCTETH, NOAIMOPdI3M reHiB
donatHoro uukAy, iH3KTI-2, aplMM-1, cepotoHiH, ST2 nenTua, KOPOTKONAHLIIOTOBI XKMPHI KUCAOTH, AUCTPEC, OXKMPIHHA, OLiHKa

PU3KIKY.

Bizomo, 110 ycmaakoBaHi reHeTH4Hi 0COOJIM-
BOCTIi € OJ[HI€I0 3 BU3HAYAJIbHUX JIETEPMiHAHT Me-
TabOoMYHUX Ta ICUXO0(DI3I0TOTTYHNX 03HAK KOMKHOI
JIFOJIMHM, 30KpeMa i ocobimBocTell 1 peakinii Ha
CTPecoBi HaBaHTa)KeHHS. 3aCTOCYBaHHS cCydac-
HUX MOJIEKYJISIPHO-TeHeTUYHUX METO/IB JIa€ 3MO-
TY BUSIBUTH K MOKJIUBI 1ToJIiMOpGisMu (MyTaitii)
6asosoi nocaigosnocri JJHK, tak i eniremermuni
Moauikaliii ekcrpecii OKpeMUX KJIIOUOBHUX T'eHiB,
HaOyTi 11i/T BIVIMBOM YNHHWKIB HABKOJIMIITHBOTO Ce-
penoBumia [1].

[Tpouecu merumoBants JJHK i rictoHis € HeoO-
XiJTHUM eTaroM PeryJidilii TeHiB Ha eMireHeTUIHOMY
piBHI mussxXoM MoaMGiKallii 3B’ 13yBaHHs (haKTOPiB
TPAHCKPHWIIIIi TeHIB ab0 CITOJYK, IO MEPEHOCATH
MeTusibHI Tpynu. Ile nmpusBoanTH 710 IPUTHIYEHHS
a060, HaBIIaKW, 301IbIIEHHS eKCIIPecii reHiB.

Merumosanusgs JHK Ta rictoniB craHoBuTh
O/INH 13 TIPOBIIHUX MEXaHI3MIiB eMTeHEeTUYHOTO
KOHTPOJIIO KJIITUHHUX (DYHKITIH, peasizallis sSKoro
ICTOTHO 3aJIesKUTh Bijl (hosaT3aIeKHOTO MeTabo-
aizmy [2]. Tlomimopdismu reniB MTHFR, MTR i
MTRR, a Takox fepinut BitTamiHiB Tpymiu B, 30kpe-
Ma (oJiaTiB i KobasaMiny, 3HUKYIOTh e(PeKTUBHICTh
pemermmoBanns '] [3, 4]. Ile symoBmioe migBu-
meHHs koHieHTpaiii ['L] B iia3mi Kposi Ta po3Bu-
TOK TIIePTOMOITMCTEIHEMI — TTATOJIOTIYHOTO CTaHY,
1[0 aCOIHIOETHCST 3 TPOMOO3aMHU, €HIOTETIATbHOIO
IUChYHKINEIO, aTepOTeHHUMU 3MiHAMM, TTIOPYIIeH-
HSIM CUHTE3y CEPOTOHIHY Ta IHIMUMU HelpoMeia-
TOPHUMY TUCHYHKITIIMU, T IBUTIYIOUN 3aTaTbHUN
PHU3UK CepIeBO-CY/IMHHUX, HEBPOJIOTIYHUX 1 KOTHi-
TUBHUX MOpyienb [5—11].
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[Homamnbimi  JOCHIIKEHHST 3aCBiAUWIN, 1110 10
nopyuiesoro Merabouismy Tl 6Gesnocepentbo
MPUYETHUN  OJIHOHYKJIEOTUJHUN  ToJiMOpdi3m
rena MTHFR C677T, sxuii, 30kpema, Moxe OyTH
noB’si3auuil i3 TspRKicTio mepebiry  COVID-19.
BusBneno Tticuuii 3B’30K MiXK ITUM BapiaHTOM
i JIleTaJIbHICTIO BiJi KOpPOHaBipycHOi iH(eKIlii ve-
pe3 TpombGoeMboJiuHi yekaaaHeHHs. [Tosigomis-
JIOCh, 1110 TMAIIEHTH 3 TOMO3UTOTHUM T'€HOTUIIOM
(CC) MOXyTh MaTH MEHNTY KiJTbKiCTh HETATUBHUX
CUMIITOMIB, HiK XBOPIi SKi MAlOTh T€TEPO3UTOTHU
(CT) ab0 roMO3UTOTHHII 3a MYTaHTHUM aJieJIeM
(TT) renotun [6]. Kpim Toro, y xBopux Ha [[/[2 Ta
B maitienTiB y noct-COVID-19 nepioni BusgBieHo
B3aEMO3B’A3KU MiXK CTPYKTYPOIO T€HIB, JOTUYHUX
1o dosatHoro mukay i metioniny/ I'll, Ta mpo-
sSBaMU CEPIEBO-CY/IMHHUX, HEWPOEHTOKPUHHUX i
MICUXOEMOIIMHUX YCKJIaJIHEHb, SIKi HEPiJIKO PO3BU-
BalOTbCA y BimasieHi tepminu [3,12-14].

HesBaskaroun Ha 3pocTaHHsT 00CSTY HAYKOBUX
nanux 1oxo COVID-19, siianeni maroreHeTUyHI
HACJIIKU TIepeHeceHoi iHgeKIlii — 30Kpema Ti, 1110
MOB’sI3aHi 3 TEHETUYIHOI0 CXUJIbHICTIO, HEWPOTIoBe-
JIHKOBUMH 3MiHaMM Ta MOTPeOOI0 B iHAMBImLyasi-
30BAHOMY JIiKYBaHHI — 3aJIMINAIOTHCS HEOCTATHBO
JOCTIDKEHUMA. Y 1[bOMY CBITJIi 0COOJIMBOI aKTy-
albHOCTI HaOyBae morubieHe BUBYEHHsT (hoJiat-
3aJIe;KHUX MeXaHi3MiB, TOPMOHAJIbLHO-HEHPOTpaHC-
MiTEePHUX TOPYIIEHbD i TICUXO0EeMOITINHNUX (PaKTOPIB,
1[0 BIJIMBAIOTH HA KJIHIYHY BiAITOBIIb HA TEPAITiio
y xBopux Ha I1/I2 B mepioj BiZiHOBJIEHHS IMicJs
COVID-19.



ISSN 1680-1466" ENDOKRYNOLOGIA" 2025, VOLUME 30, No. 2

Marepiai i MeTou

[ocnikeHHss BUKOHAHI B MeXKax HayKOBOi Te-
MaTUKH Bi/I/IIJTy BIKOBOI €HJIOKPUHOJIOTI Ta KIiHIY-
Hoi (apmakodiorii 1Y «IHctuTyT eHpokpuHOIOril
Ta 00OMiny pedosuH im. B.IT. Komicapenka HAMH
Vkpainu», 3aTBepIKeHOI KoMiciero 3 6ioeTukH,
nporokos Ne 35/2 KE Bixg 01.04.2021 p.

Yei mamientn mignucysanu - «Ingopmosany
NMOOPOBIJIBHY 3rojly TIalli€eHTa Ha TPOBEIEHHS [lia-
THOCTUKH, JIKyBaHHS Ta Ha IPOBe/IEHHS ollepa-
il i 3HeGosieHHs» BiANOBiAHO N0 Hakasy MO3
Vipainu Big 14.02.2012 p., po3pobienoro Ha mij-
crasi lenbcincbkoi gexmapartii 1975 p. (3i aminamu
i gomoBuerHsaMu 2000 p.). [JocimKerHs cxBajieHi
KoMiciero 3 OGioMeanyHOI €TUKKM Ta IPOBEJEHI 3a
IIMCBbMOBOIO 3T0/I0I0 YYACHUKIB.

Busuenns xapdiosackyisapnozo pusuky ma pos-
BUMKY KOZHIMUBHUX NOpyuLenv Yy xeopux na II/[2 y
eocmpii ¢pasi COVID-19 ma ¢ nocmxosionomy ne-
piodi

O6c¢crexeno 93 xsopux Ha IIJ[2, 3 saxkux 43
(31 womoBik i 12 xinok), sixi mepenecan COVID-19
cepesiHboro abo TSKKOTO CTYIEHS, 110 BUMArajio
craiionapHoro Jikysanusg Ha 6asi 1Y «TMO Mi-
HicTepCcTBa BHYTPINTHIX crpaB YKpainn», M. Kuis.
JliarHo3 migTBep/KYBaIN TECTYBaHHSAM 3a JI0T10-
MOTOIO TIOJIIMEPA3HOI JIAHIIOTOBOI peakilii (Bipyc
ineHTnikOBaHO) 3TiTHO 3 MPOTOKOJIOM MiHic-
TepCTBAa OXOPOHM 3/I0POB’sT YKpainu (Haka3 Bix
17.09.2020 p. Ne 2116). TpuBasicth criocTepeReH-
Ha craHoBmiaa 9—12 micariB Imicasg HeraTUBHOIO
pesyaisraty Tecty Ha COVID-19 i Bunmicku 3i cra-
mioHapy. Ha MoMeHT 3aXBOpIOBaHHS BCi TAIliEHTH
npuiiMas MeThOpMiH Y BUTJISA MOHOTEparrii abo
B KOMOIHAIl 3 TOXiHUMU CYJIb(MOHITICEYOBUHL.
Bik o6crexyBanux i3 I1/12 cranosus 66,4+1,31 po-
KiB (Big 44 mo 85 pokiB). TpuBasicTs rocmiTamisaitii
15,88+3,89 amis (Bix 7 10 35 AHiB).

[TamieHTH PETPOCIEKTUBHO OyJIM PO3IOiIe-
Hi Ha 2 rpynu: rpyna 1 (n=25) orpumasna 10 Met-
Gopminy mosaTKOBe JIIKyBaHHS TperapataMy iH-
ribiTopamMu  HaTpiif3aJe;KHOTO  KOTPaHCIIOpTEpPa
rmoko3u -2 (IITH3KTT-2) (mamarnidaoszun 10 mr
yn emnaryidaosun 10 mr), rpyna 2 (n=18) — npo-
JOBXKIIa HpuiiMaHHsg KoMOiHalii MerdopMmiH/
cysbhonincevoBrna. Cepe/Hiil Bik marieHTiB 060X
IPyIl CTaTHUCTUYHO He Bimpisusscs (65,5+8,7 Tta
67,3£10,3 pokiB), Tak caMo {K i TPUBaAJIiCTh TOCTIi-
tasizarii (16,2+3,56) ta (16,3+6,8) auiB BiAnosia-
Ho. PeTpocriekTuBHUI 101171 OYB 3yMOBJIEHUIT THM,

mo rtepamisg npenapatamu iH3KTT-2 npusnava-
Jlacs BCIM TIAI[iEHTaM i3 BCTAHOBJIEHUM JliaTHO30M
cepiieBoi HepoctatHocTi (CH), mpote dhaktuuno
JIiIre 25 3 HUX PO3MOYaIN BiJITIOBIHE JTIKYBaHHSI.

[l NOpiBHAHHS PiBHIB CEPOTOHIHY B CHPOBAT-
i KPoBi /107aTKOBO 0OcTekeHo 34 ocobu, siki Ta-
Ko’k xBopisnm Ha COVID-19, mpote 6e3 opyieHHst
BYTJIEBOJIHOTO 0OMiHy (rpyma 3); TpUBaJicTh IXHBO-
rO CTallioHAPHOTO JiiKyBaHHs csarana 14,6+£3,1 nus.

[Mamientu rpyn 1 (n=23), 2 (n=17) ta 3 (n=34)
MPOUTILITN TAKOK MOJIEKYJISPHO-TeHeTUYHUN CKPU-
HIHT KJIOYOBUX (epMeHTIB (PosaTHOTO TUKITY,
micsist yoro Gysu crpaTudikoBaHi Ha TPHU TATPY-
1 3aJIeKHO Bijl BUSBJIEHOTO TOJIIMOP(]i3My reHa
MTHFR 677C>T: nigrpyna 1 C/C, migrpymna 2 C/T,
migarpyma 3 T/T.

Kpurepii BkfOYeHHS: TOCTpe 3aXBOPIOBAHHS
Ha COVID-19 tpuBasicTio He Oibil SK 7 IHIB, BiK
crapmie 18 pokiB i mianucaHa iHdopmMoBaHa 3rojia
Ha ydYacTbh y nociijpkerHi. Kpurtepii BuUKIOYEH-
HS1: HasIBHICTD J[iarHOCTOBaHOI genpecii abo iHImmx
HCUXIUYHUX 3aXBOPIOBaHb y OyAb-AKWil HEpioj 10
BKJIIOUEHHS; TPUUOM aHTHUIETIPECAHTIB YU 1HIIUX
npenaparis, 0 BIUIMBAIOTh HA PiBEHb CEPOTOHIHY;
3JI05IKiCHE HOBOYTBOPEHHST B aHaMHe31 (MeHII Hix
3a 5 POKIB JI0 TIOYATKY JOCTIiIZKEHHST ).

Kownrposbhy rpymny cranosuim 50 oci6 i3 11712,
aki He xBopisin Ha COVID-19 (rpyna 4).

Jlocnioncenmnsi ocobausocmeri memaboniunoi ax-
MUHOCMI  KUWK0B0I MIKpobiomu 6 nauicnmie i3
I/12 3 pisnumu penomunamu na mii 3acmocyeanms
apl'lIII-1

Jliist BUBYEHHSI MeTa0OJIYHOI aKTUBHOCTI KHIII-
KOBOI MikpoOioTr B marfienTis i3 I[/[2 ta pisanmu
derorumamu Ha T 3actocyBannst aplTIII-1 Gyso
3asmydeno 88 xsopux i3 11/12, mopiBHSAHMX 3a BiKOM,
CYIIyTHBOIO TEpAIli€lo il piBHEM KoMIleHcallii jgiabe-
Ty. 91% 00CTEKYBAHUX MaJlil 3arajibHe OKMPiHHS,
cepenniit inzexc macu tiza (IMT) cranosus (34,70+
+6,6) kr/m®. Yci maiieHTH JeMOHCTPYBAIU O3HAKK
a0IOMIHAJIBHOTO OKVMPIHHS, 10 TTITBEPIKYBAIOCS
ceperim 06’emom Tatii (118,0+£11,24) cm.

Kpurepii Briouennd: giarnos /12 (tpusasicts
noHaz 6 MicaiiB), crabijbHa POTATOM 6 MicsIiB
nepopajibHa I[yKPO3HUKYBaJbHa Tepartisi (Kpim
apl'TITI-1), meaminenuii partioH BIPOAOBK IOCJTi-
TUKEHHS.

Kpurepii BUKJITOUEHHS: MPUUMaHHS aHAJIOTiB
JIIOJICBKOTO TJIIOKaroHomnoioHoro mentumy 1; ro-
cTpi ab0 XPOHIYHI 3amajibHi IPOLECH; ITAHKPEaTUT
B aHaMHe3i; TSKKi ypaKeHHsI MeYiHKU Ta KOB-
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YHUX NIIAXIB (IMIBUIIEHHS aKTUBHOCTI ajlaHiHa-
MiHOoTpaHcdepasu Ta acraprataMminorpancdepasu
Ginbln HIZK y 2,5 pas3a), KOBYHOKaM'siHa XBOP0Oa,
MIBU/KICTh KIyO0uKOBOI bisbrpariii <30 mu1/xB;
niabeTUYHUN KeTo3; HEKOHTPOJbOBAHA YU €HJI0-
KpPUHHA apTepiasbHa TirepTensid; inhapKT Miokap-
J1a, iHCyJIbT, HecTablibHa cTeHOKapis 3a 60 AHIB 10
ruriouenns; CH ITI-1V 3a ¢ynkIitionasbHoIO Kia-
cudikariero Hoio-Mopkebkoi Aconiarii Kapio-
soriB (New York Heart Association); onkosroriuti
3aXBOPIOBAHHA B aHaMHe3l (BKJIIOYHO 3 MeJyJIsIp-
HOIO KapIIHHOMOT0 200 MHOKMHHOIO €HIOKPHHHOIO
Heoriaziero MEN 2); necrabinbHa miabetnyna pe-
TUHOTIATISA, MaKyJIOTaTis; BariTHICTb.

Jocuioxcenns ocobausocmeil 6uxody 3i cmpecy
3aeACHO 810 MANCKOCTE NCUXOEMOUTUHUX NOPYULEHD
y xeopux na I[/12 3 pisnumu 20pmonaivio-memabo-
JHUMU henomunamu

Bukopuctano MeTOMKY OIIHKU KOTIIHT-CTpaTe-
riit (COPE) [15], 1110 OXOILII0€ Pi3Hi TUTIU TICKXO-
JIOTiYHOTO 3axucTy. [Ipo TSZKKICTD TCUX0eMOTi HHUX
HOpYIlIEeHb CBiJIYMJIa HASIBHICTD IUCTPeCY, BU3HAYe-
HOTO 3a HIKajoio auctpecy npu miaberi (Diabetes
Distress Scale, DDS-17) [16]. ¥ mocJripkenni 6pa-
jgu ydactb 122 narientn i3 /]2, posnopineni na
4 rpymu: rpyna 1 — IMT <30 kr/m?, Hu3bKuUii pi-
BeHb BictepanbHoTO Xupy (BIK) (<12 on); rpyma
2 — IMT <30 xr/m?, Bucokuii piBerib BJK (>12 on);
rpyna 3 — IMT =30 xr/ m?, nusbkuii pisenb BJK
(<12 on); rpyna 4 — IMT =30 kr/ m?, BUCOKMii pi-
BeHb BIK (>12 ox). ¥V koxHill rpymi BUALISIN TTi/1-
IPYIIU TAI€EHTIB i3 auctpecoM (Oibin sk 2 6amm 3a
mkanoo DDS-17), mo miaTBepKyBasio HasgBHICTD
BUPAKEHUX MICUX0EMOTIHUX po3iais [16, 17].

AnkeryBanHg 3a Metoukoio COPE Bkirouano
15 crpareriii: yacTuHa 3 HUX BUZHAYAIOTHCSI SIK TIPO-
NYKTUBHI (OPIEHTOBAHI Ha pallioHaJbHe OCMUCTIEH-
Hs CUTYAIllil), iHIIII — HEPOAYKTUBHUMM (eMOIIii-
HO3yMOBJIeHi) [15]. 3a KOKHOIO CTPATerieio Kijib-
KicTb OaJIiB MOKe KOJIMBATUCH Bijl 4 110 16, e By
6a/u CBIUMIN TIPO CXUJIBHICTH /0 IIi€i cTparerii,
HIKY1 — TPO 11 HeMPUUHATTS.

O6cTeKyBaHNM TIAI[iEHTAM BUKOHYBAJIU 3arallb-
HOKJIiHiuHi, 6i0XiMiuHi, TODMOHAJIbHI Ta T€HETHUYHI
JIOCJIIJIZKEHHST BiJIOBITHO /10 TTOCTABJIEHUX 3a/1a4.

Busnavasin  aHTpONOMETPUYHI  ITapaMeTpu:
spict, macy Ttija, IMT, o6csr tanii (OT). Kommo-
3MIIIIO TiJIa OIIHIOBAJIM METOAOM Oi0eJIeKTPUYHO-
ro imnenancy (anamizatropom Tanita BC 545N,
Anonig). Buznauann iHAEKC EHTPAIBHOTO OXKU-
pinng, I110O), axuil xapakTepu3ye HAKOMUYEHHS
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JKUPY HABKOJIO BHYTPIIIIHIX OPTaHiB, 3a (popMyI0I0:
I[ITO=0OT (cm)/3pict (em). Hopma cranoButs <0,5
Y YOJIOBIKIB 1 KiHOK.

Cran ByrJieBOAHOTO OOMiHY XapaKTepu3yBaJIu
3a piBHEM IVIIOKO3M KPOBI HaTIe Ta TJIIKOBAHOIO
remorsiobiny (HbA1lc), a Takok 3a IOKasHMKOM
C-nenrtuay. Yei narientu mepeOyBajiy B cTaHi je-
kommencaitii (HbAlc >6,1%).

Ycim marieHTaM BUKOHYBAJIW 3araJbHUN aHa-
JIi3 KpoBi (MiZ[paXyHOK epUTPOINTIB, JEHKOIUTIB,
TPOMOOIUTIB, reMaTOKPHUTY, HMIBUIKICTh OCiJaHHSI
€pPUTPOIUTIB). Y CUPOBATIIi KPOBI BU3HAYAJIN KOH-
HeHTpalii 3araapbHoro Oinka, GimipyOiHy, amaHiH-
amiHoTpaHcgepasn, acrmapraTamiHoTpaHcdepasu,
CEYOBMHHU Ta KPEaTUHIHY.

Y cuposariii KpoBi iMyHOTYpOiANMETPUYHUM
METOIOM aHAJT3yBaJIi KOHTIeHTpailiio C-peakTHBHOTO
6inka (<10 mr/m) i D-mumepa (<0,55 mr DEO /).
PiBenn ST-2 y cupoBaTttii KpoBi BUMIpIOBan JI0 TO-
YaTKy JIKyBaHHS Ta yepe3 9 MiCSAIB MicIs Oy KaHHs
3a siortomororo Habopy «ST2 Fine Test».

Busnavanu pisens I'll y cuposatiii KpoBi Me-
TO/IOM XeMIiJTIOMIHECIIEHTHOTO iMyHOaHasi3y (pe-
(epenTtHi 3HaveHHs: 10 15 MKMOJIB/JT y Billi /10
65 pokiB i 10 20 MkMoJib /71 — crapiie 65). Konien-
Tparito ($hoJaie€BOi KUCIOTH BCTAHOBJIOBAIHN 34 JI0-
MTOMOTOI0 IMYHOXEMIJIIOMIHICIIEHTHOTO aHaJi3y Ha
MikpouacTuHKax (pedepeHTHi 3HaueHHd 3—17 Hr/
M1, e >5,38 Hr/mut Bianosigae vHopwmi, 0,38—-3,37 —
nedimury, 3,38—5,38 — nomipHomy gedinury).

KonrenTpartito cepoToHiHy B CHPOBATIi KPOBI
BU3HAYAIN IMyHO(EPMEHTHUM MeTooM (Habip
Serotonin ELISA). OnrtuyHy rycTuHy BUMIpIO-
Basm Ha ceprudikoBaHoMy anamizatopi StatFax
Ne 3200-2039 (Awareness Technology, CIITA). Pe-
depentni noxkaznukn — 100—-270 ur/mir.

Busnauenns Bmicty KJIKK y xompodisib-
TpaTi MAaIi€HTIB MPOBOAWIN 3 BUKOPUCTAHHSIM
arapaTHO-IIPOIPAaMHOTO KOMILIEKCY Il MeJn4-
HUX JIOCJI/KeHb Ha 6asi razoBoro xpomatorpada
«Chromatek-Crystal». Buzinenns KJIKK i3 ko-
mpodiasTpaTy MPOBOAUIN 3TIIHO 3 METOIUKOIO
Guohua Zhao [18]. TTokazauku KJIKK mocmimky-
BaJ Ha 0as3i HayKoBO-ZOCTiAHOTO cektopy 1Y
«Iacrutyr racrpoenteposiorii HAMH VYxpainus
(/uimpo).

lenotunyBanusa mosiMopdi3miB TeHiB ¢omat-
HOTO TUKJY TPOBOIUJIN METOIOM TMOJiMepa3Hoi
JIAHITIOTOBOI peakilii B peasbHoMy vaci (Real-Time
PCR). /lng rena MTHFR ananisyBai TMO3UIIii
677 (C/C — nopmaspauii renorun, C/T — re-
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tepo3urota, T/T — romosurora) Tta 1298
(A/A — nopmanbanii, A/C — rereposurora, C/C —
romo3urora). as MTR otintoBanu momimMopdism
2756 A>G (AA — nominantHa romosurora, AG —
rereposurota, GG — perecuBHa roMO3UTOTA), /LI
MTRR — nozuttiio 66 A>G i3 BiIIOBIITHUMU T€HO-
Tunamu. [eHoTunu iHTeprpeTyBan 3aJ1eKHO BiJ|
(yHKITIOHATHHOI aKTUBHOCTI (DEepMEeHTIB: «Heii-
TPaTbHUI» — HOPMaJIbHA aKTUBHICTH; «T€TEPO3H-
roTa 3a MyTaHTHUM ajieJieM» — 3HUKEHA; «TOMO3H-
roTa 3a MyTaHTHUM aJieJieM» — iCTOTHO 3HUIKEHA.
CratuctuuHy 0OpoOKYy JaHuX 3/iiiCHIOBaIN
3 BUKopucrtanusm nakera MedStat v.5.2 (2002—
2019). HopmasbHicTh pO3TOIIY JTOCTiKYBAHUX
TTOKa3HUKIB TepeBipsaan 3a kputepiem [llamipo—
Vinka abo Koamoroposa—CwmipHosa. IIpu Hop-
MaJTbHOMY PO3IO/IiJII JIJId MiZKTPYTIOBUX MTOPIBHAHD
3acToCcOBYBasM t-kputepiit CThiofieHTa, IS AMHA-
MIYHOTO aHasi3y — MapHUH ¢-TecT; 32 BiICYTHOCTI
HOPMaJIbHOTO PO3MO/iny — kputepii Manna—YiTHi
Ta Binkokcona. IMOBipHiCTh BifMiHHOCTE! BBaska-
Jin cratucTruaHo 3Hauymoio mpu p<0,05. Kinbkichi
JlaHi M0/IaHO K Ccepe/lHE 3HAYeHHs  cTaHgapTHa
noxubka (M=m) abo gk MegiaHa 3 KBapTUISMU
(Me [Q1; Q3]). Kopensamiitauit anasi3 mpoBOInIN
i3 3acTocyBanuaM KoeditierTa [lipcona (r). Orin-
Ky MeTabOoJIiYHNX 1 Kap/liOBACKYJISIPHUX 3MiH 371i1i-
cHioBasu 3 ypaxyBanssm nonpasku [ledde.

PesysbraTi Ta 00rOBOpEHHS

Busuenns enausy nonimopghiamie zenie gporam-
HO20 UUKLY Ha egexmuenicmv npomudiabemuunoi
mepanii y xeopux na L/[2 3 npossamu cepueso-cy-
QUHHUX NOPYULEHb i NOCMKOBIOHOMY Nepiodi

Meta npocmimkeHHS: BU3HAYEHHS 10/IaTKOBUX
KpUTepiiB i cTpaTudikaiii rpym pusnKy po3BHT-
Ky CepiieBO-CyJIMHHUX 3aXBOPIOBAaHb y MAIlIEHTIB Y
MOCTKOBITHOMY MEPio/li, IPYHTYIOUYNCh Ha 0COOJIN-
BOCTSX TE€HOTUITY TeHIB (POTATHOTO ITUKITY.

Beranosinieno, 1o B 65% marienTiB rpym 1 i 2
BUSIBJIEHO HOPMaJIbHUI MOHO3UTOTHUI (63%) abo
rereposurotuuii (10%) renorunt MTHFR 677C>T.
leroTumoBi KOropTH He BIAPI3HAMUCS 3a BIKOM,
Macolo Tijia, TPUBAJIICTIO TOCIiTai3allii Ta OCHOB-
HUMK J1a00OPaTOPHUMK MOKa3HUKAMK, BKJIIOYHO 3
dhopMyJI010 KPOBi, PiBHAMM 3araibHoro Oijika, Xo-
jecrepuny, OinipyOiHy, II€4iHKOBUX (HEPMEHTIB,
rJIiKeMil HaTIe 1 KpeaTuHiHYy.

limepromorucTeineMis € OAHUM i3 KJIIOYOBUX
MeTabOIYHUX YMHHUKIB, IO CIPHUSIE YPaKEHHIO

CepIEBO-CY/IMHHOI CUCTEMU Ta HEUPOKOTHITHUB-
HUM PO3JIaJiaM, 30KpeMa TPUBOXKHO-/IETIPECUBHOTO
criekTpa. Hakonmyeni jaHi miaTBeP/KYIOTh 3B’ 430K
MK Kap/iionaTi€io Ta ICUX0eMOIIHHUMU TTOPYIITeH-
HAMU, 3YMOBJIEHUH €HI0TeNiaJbHOI0 AUCGhYHKILI-
€10, OKUCHEHHSIM JIITIOTTPOTEIIIB HU3BKOI MTIJIHBHOC-
Ti, TIpoJTichepalri€io rIaaKkoM aI30BUX KJIITHH i aKTH-
BaIli€I0 KOAryJsIiiHoro Kackazuy |5, 6].

Y 11bOMy KOHTEKCTI TOKa30BUMU € Pe3yJbTaTH,
1o 3acBiunian 3umkerns piag L 1o pedepent-
HUX 3HA4YeHb 4yepe3 JIeB'ATb MICHIB TICISI OIy-
JKaHHSI B TAIIEHTIB 000X TEPAreBTUYHUX TTATPYIT
HezasexxHo Bij renotunty MTHFR. Taka nunamika
BiZloOpaka€ 4acTKOBE BiJHOBJIEHHST (POJIAT3a/IeK-
HOTO MeTaboJIi3My Ta 3MEHIIIEHHSI PUBHUKY CEePIIEBO-
CYy/IMHHUX 1 HeiipoHayibHUX ypaxkeHb. IIpu 1ipomy B
HociiB asesi C/T BifzHaueHo BiporijHe MiBUIICH-
Hs1 piBHs osieBoi kucaoru (p<0,05), Tomi sAK y
romosurot C/C 3miH He crioctepiraiocs (p>0,05),
110, UMOBIPHO, TIOB’SI3aHO 3 BUIIOIO 1HAWBI/LyasTh-
HOIO BapiabesIbHICTIO I[bOT0 MOKAa3HUKA B il Iij-
rpyi (Ta6a. 1).

Ha moment rocoiramisarii 3 COVID-19 suxinmi
KOHIIEHTpAIlil cepoTOHIHy mnarieHTiB rpynu 1 ta 2
3HAXO/IMJIMCS HA OJITHAKOBOMY PiBHI He3asIesKHO Bijl
resotunty MTHFR 677 (C/C uun C/T) i1 He Bif-
Pi3HAJMNCSA CTATUCTUYHO Bijl TOKA3HUKIB MAI[iEHTIB
rpyru 3 (p>0,05) (Tadu. 2).

Uepes neB’siThb MiCAIIB TMHiCAd  TTepeHeCceHol
COVID-19 indexkiiii KoHIEHTpaIlid CEpPOTOHIHY
CTATUCTUYHO 3pocia (y /BOX TepalneBTUYHUX KO-
roprax xBopux Ha I[/[2 Ta B 0ci6 rpynu 3 (p<0,05).
[Tonrpu o3naveHy AUHAMIKY, TOKAa3HUK 3aJUIIABCS
B Meskax ¢izionorianoi Hopmu (100—-270 ur/mir) K
110, TaK 1 micJg jikyBanHs. HartomicTp y naiienTiB
rpynu 4 cepejiHi PiBHI CEPOTOHIHY 32 aHAJIOTIYHUHI
nepion icToTHo He 3MiHoBasnCch (p>0,05), 110 o10-
cepeJIKOBaHO Ti/ITBEP/XKY€E BIJIUB TIepeHeCceHol iH-
dexirii Ha HelfpoMeiaTOpHIii baaHc.

B ob6ox miarpymnax rpymnu 1 BUsSBIEHO MOMip-
Hy obepueny kopeJsiiio mixk piBusmu [Tl Ta ce-
potoniny (r=—0,39 miua C/C i r=—0,48 nna C/T;
p<0,05), 1110 y3TOMIKYETHCS 3 AAHUMHU JIiTEpPaTypu
PO BIJIUB TilIEPTOMOIUCTEIHEMil Ha CEepPOTOHIHO-
BUI 0OMiH. BojiHOYac BCTAHOBJIEHO MO3UTUBHUIL
KOPEJIATIMHIH 3B’SI30K MiK PIBHIMU CEPOTOHIHY Ta
douiesoi kucaoru (r=0,40 i r=0,34; p<0,05), imo-
BIpHO 3YMOBJICHUIl [ONATKOBUM Ha/IXO/KEHHIM
(homatis y ckmaii moiBiTAMIHHUX KOMILJIEKCIB.

V3arasbHeHi pe3ysbraTl 3aCBiAYMIIH, M0 0OU-
JIBi TepareBTUYHI cTpaTerii — KOMOiHOBaHe 3aCTO-
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[MpuKnagHi LoCNioXeHHA

Ta6nuua 1. [JnHamika CMpoBaTKOBYIX PIBHIB rOMOLMCTETHY Ta GpoNaTiB y NaLieHTIB i3 pisHUMM reHoTnamn MTHFR 677 y rocTpomy Ta NOCTKOBIAHOMY nepi-

Ofax 3aNeXHO Bif NPU3HAYEHOT LyKPO3HWXKyBanbHoi Tepanii (M+m)

Table 1. Dynamics of serum homocysteine and folate levels in patients with different MTHFR 677 genotypes in the acute and post-COVID periods

depending on the prescribed hypoglycemic therapy (M+m)

Tepania Miarpyna C/C Miarpyna C/T
Therapy Subgroup C/C Subgroup C/T
rpyna 1 rpyna 2 rpyna 1 rpyna 2
group 1 group 2 group 1 group 2
(n=15) (n=10) (n=8) (n=7)
[o NiKyBaHHA  yepes [0 NiKyBaHHA Yepes [0 NiKyBaHHA Yyepes [0 NiKyBaHHA Yyepes
before 9 micauis  before 9 micauis before 9 micauis  before 9 micAuis
treatment after treatment after treatment after treatment after
9 months 9 months 9 months 9 months
[OMOLUCTETH, 18,33+1,88 10,08+0,27  14,12+1,69 9,5140,77 15424211 10,05+0,43  15,52+1,90 9,52+0,71
MKMOSb/N
Homocystein,
umol/L
p 0,033* 0,039* 0,038* 0,029*
OQoniega kucnota, 3,83+0,54 415+0,53  5/47+1,08 6,82+0,81 3,72+0,39 631+£1,08  4,15+0,53 6,93+0,81
HI/Mn
Folic acid, ng/mL
p 0,583 0,391 0,049* 0,010*

[pumimka. * — cmamucmuy4Ho 3Hadyuje pi3HUUA NOKA3HUKIB 00 ikysaHHA | yepe3 9 micauis (p<0,05).

Note. * — the difference in indicators before treatment and after 9 months is statistically significant (p<0.05).

Tabnuus 2. 3viHa CMPOBATKOBOI KOHLIEHTPALil CEPOTOHIHY B MaLliEHTIB i3 pi3-
HVMW reHoTvnamn MTHFR 677 nig yac roctpoi ¢pasn COVID-19 1a uepe3s 9 mi-
CALIB MICNA OAYXKaHHA 3aNeXHO BIf, LyKPO3HWXKYBanbHOI Tepanii (M+m)

Table 2. Change in serum serotonin concentration in patients with
different MTHFR 677 genotypes during the acute phase of COVID-19 and
9 months after recovery depending on hypoglycemic therapy (M+m)

Tpynu Anenb KoHueHTpauia p
nauieHTtis MTIOP 677 cepOTOHiHY, Hr/mn
Patient Allele Serotonin concentration, ng/mL
groups MTHFR 677 o NiKyBaHHA  uepe3 9

before micauis

treatment after 9 months
pyna 1 C/C (n=15) 154,25+17,61 229,39+20,70%  <0,001
Group 1
(n=23) C/T(n=8)  128,01+24,46 235,59+25,85*% 0,022
pyna 2 C/C (n=10) 139,60+16,85 199,10+16,68 0,054
Group 2
=17 ¢T(n=7) 15301£1269  18043+1365 0095
lpyna 3 n=34 121,83+14,20 173,94+11,66% p=0,006
Group 3
pyna 4 n=50 148,32+12,42 141,43+£10,52  p=0,675
Group 4

lpumimka. * — cmamucmuyHo 3Hayywe piBHUYSA NOKA3HUKIE 00 JliKy8aHHA
i yepes 9 micayie (p<0,05).

Note. * — statistically significant difference between indicators before
treatment and after 9 months (p<0.05).
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cyBatns meropminy 3 iIH3KTTI-2 abo 3 npemnapa-
TaMU CyJIb(hOHIJICEUOBUHN — e(PEeKTUBHO KOPUTY-
10Th MeTaboJiYHI TIOpyIIeHHs B marienTis i3 [[/]2
micass nepenecenoro COVID-19, nezanexHo Bix
BapianTa nosimopdismy MTHFR C677T. Biporigne
3HIKEHHS PiBHA cupoBaTkoBoro I'l] y nmoexnanui
3 KOHTPOJbOBAHUM ITi/IBUIIEHHAM CEPOTOHIHY B
Meskax (pi3ios0TiaHOl HOPMU CBITYUTH TTPO BiTHOB-
JIeHHsT peryJaiii (osaTsanekHux MeTaboJigHIX
NIJISIXiB, BKJIIOYHO 3 METUJTIOBAaHHAM Ta CUHTE30M
HeiipomemiaTopiB. Taki 3MiHN He JIWIIe CIIPUSIOTH
3MEHIIEHHIO CUCTEMHOTO 3allaJieH s i cTabiizarii
MICUXOEMOITIHOTO CTaHy B MOCTiH(EKITIMHU Tepi-
0], ajie i CTBOPIOIOTH MeTaboiuHe MATPYHTS s
JIOBTOCTPOKOBOTO 3HWKEHHSI CEePIeBO-CY/IUHHOTO
Ta HEPOKOTHITUBHOTO PU3UKY.

Busuenns kapoiosackyisprozo pusuxy 6 nauicH-
mie i3 I[/[2 y 2ocmpiii pasi COVID-19 ma e nocmxo-
8i0HOMY Nepiodi

Mera pocnijpkeHHs ToJsATaNa Y BU3HAYEHHI
BBy Teparii iH3KTI-2 va piBenb ST-2 nentu-
ny ta 'l y namienTis i3 [I/12 (rpynu 11 2) nopis-
HSHO 3 TallieHTaMu 6e3 MOPYIIeHb BYTJIEBOIHOTO
o6MiHy (rpyma 3). AHasti3 TPOBOANBCS 3 ypaxyBaH-
HSIM TPUBAJIOCTI rociiirtaisaiii, morpedu B KucHe-
Bifl MiATPUMIL, TPU3HAYEHHS TTIOKOKOPTUKOIIIB,
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a TaKO)K 4aCTOTH BUHUKHEHHsSI HOBUX abo Tporpe-
CyBaHHSI HasiBHUX CEPIEBO-CY/IMHHUX IO/l y 110-
CTKOBITHOMY TI€Pio/Ii.

Y 6inbmiocti marienTiB rpynu 1 BusiBIeHa ri-
neproHiuHa xBopoba II crynenst — y 14 namienTis
(56%), Tomi six 11T crymiab giarnoctoBano B 11 ocib
(44%). Y rpymi 2 sunie 5 naiienTiB (28% ) masu Ti-
neproniuny xsopoOy 11 crymens, pemra — IT cry-
nenst (72%). CH ITA crazii BusiBsiena B 16 narien-
TiB (64%) rpynu 1 Ta B 6 mamientis (33%) rpyru 2,
y perrru nantienTiB — CH 1 craaii. Y ogxoro naiti-
enra 3 rpynu 2 3adikcoBano CH I1b. Osznak CH
He BUABJIEHO y 2 naiienTiB rpynu 1 Ta 3 marfienTis
rpynu 2.

Cepen martientis rpymu 1 w'sitb oci6 (20%) me-
peHecsu o1HOGIUHY MTHEBMOHII0, 8 (32%) — nBOGIU-
Hy. ¥ rpyni 2 Bicim nmarienTis (44%) manu 1BoOiu-
Hy TTHEBMOHIW, 111e 2 (11%) — oxnobiuny. [Tepebir
COVID-19 orminioBaBcs SIK cepeHboi TIKKOCTI Y
88% martientiB rpynu 1 Ta 100% rpynu 2. Y rpy-
mi 1 3apeecTpoBaHO TaKOXK 2 BUMAJKH TSKKOTO
(8 %) ta 1 Bumasok Jerkoro nepebiry (4%). Kuc-
HEBOI MiATPUMKHM TTOTpeOyBaIn 4 MalieHTn B 060X

rpynax (16% y rpymi 1 Ta 22% y rpymi 2 Bianosiz-
HO), TOJIi K JieKcaMeTa30H npusHaveno 10 mamien-
tam rpynu 1 (40%) ta 4 — rpynu 2 (22%).

Haitrsxai npossen COVID-19 3adikcoBano B
namieHTiB 6e3 MOpYyIIeHb BYIJIEBOAHOTO OOMIHY:
26 oci6 (81%) wmanu [BOGIYHY MHEBMOHIW,
6 (19%) — omHoGiuny; 12 (38%) morpebysanu
OKCUTEHOTepaIllii Ta TIIOKOKOPTUKOiiB. ITompu 1e,
TPUBAJICTD rocmiTaiizanii OyJa BiporiiHO KOpPOT-
1010, 1110 CBITYUTD TIPO e(DEKTUBHIIITY BiJIIIOBI/[b HA
JIIKyBaHHS.

Ak 3aznavanocs, rpymnu 1 Ta 2 He Bigpi3HAAUCS
3a BikoM, IMT, tpuBasicTio rocmirasisaiii Ta O6a-
30BUMH JIaOOPATOPHUMU TTOKA3HUKAMHU, 30KpeMa
piBHAME (hopMeHuX esemMenTiB Kposi, IIIOE, 6ioxi-
MIYHUX MapKepiB Ta (DYHKIIOHAJIBHUX TTOKAa3HUKIB
NEYiHKU I HUPOK.

Y nocnipkyBaHnUX TPyTax HallienTiB yepe3 9 mi-
CAIIB TIiCJS OJy’KaHHS BiJI3HAUEHO [TOCTOBipHE
sumkenHs pisHs L B cuposariii kposi (Tadu. 3).

Bussneni aminm cBiguaTh 1po akTuBaiiio ¢o-
JIATHOTO UKy Ta epekTuBHiIIe nepeTBopeHHs ['1]
Ha METIOHiH, 1[0 3MEHNIY€E HOTO TOKCUYHICTD 1 T0-

Ta6nuua 3. [InHamika piBHiB romouncTeiHy Ta GoMieBOT KNCAOTU B CMpoBaTLi KpoBi NauieHTis i3 LI12 o novatky nikyBaHHa COVID-19 Ta yepe3 9 micAuis

MiCNA Ofly<aHHA

Table 3. Dynamics of serum homocysteine and folic acid levels in patients with type 2 diabetes before the start of COVID-19 treatment and 9 months after

recovery
MokasHuku lpyna 1 fpyna 2
Indicators Group 1 Group 2
(n=25) (n=18)
roMOLMCTeIH, MKMOJb/N donieBa kKucnota, Hr/mn roMOLMCTEIH, MKMOJb/N donieBa kKucnota, Hr/mn
homocysteine, pmol/L folic acid, ng/mL homocysteine, pmol/L folic acid, ng/mL
o nicna o nicna o nicna o nicnsa
nikyBaHHA niKyBaHHA nikyBaHHA nikyBaHHA nikyBaHHA nikyBaHHA niKyBaHHA nikyBaHHA
before after before after before after before after
treatment treatment treatment treatment treatment treatment treatment treatment
MepiaHa 16,8 9,9% 44 48 144 10,1% 43 6,9%
median
I kapTinb (Q1) 10,6 96 38 34 96 204 34 54
First quartile (Q1)
Il kBapTinb (Q3) 21,5 10,0 48 55 204 10,8 5,7 7.8
Third quartile (Q3)
MiHimanbHe 6,24 93 2,7 26 6,72 6,2 2,7 46
3HaueHHs
Minimum value
MakcmanbHe 28,2 11,9 74 13,0 29,2 18,5 73 16,3
3HAYEHHS
Maximum value
95% [l 10,6-1,5 9,6-10,0 3,8-4,8 3,4-5,5 9,2-213 8,9-10,9 3,1-5,8 52-74

95% confidence
interval

lpumimka. * — p<0,05 (nopiHaAHHA daHux, po3n00in AKUX BIOPIZHAEMbCA BI0 HOPMAbHOZO0 (3 3ACMOCYBAHHAM t — KDUMEPIIO BiNKOKCOHA,).

Note. * — p<0.05 (comparison of data whose distribution differs from normal using the Wilcoxon t-test).
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TEHIITHO 3HUIKYE CePIeBO-CY/IUHHUIN PU3UK Y TIa-
mienTis, ski orpumysaan iH3KTT-2 abo merdop-
MiH/CyIb(OHILICEIOBIHY.

¥ roctpuii nepion COVID-19 migsunienns I'T]
(>12 MKMOJIB/J1) criocTepiranocst B 52% Mali€eHTiB
rpynu 1 ta 33% — rpymu 2. Yepes 9 micsiiB fioro
piBeHb y IUX TPyIlax HOPMaJi3yBaBcCs, IO MOXKE
CBIZTYUTH TIPO BiTHOBJIECHHS (DEPMEHTATUBHOI YTU-
mizamii I'T] Ta 3HMIKEHHSI CYJMHHOTO PU3UKY. Y
rpyti 3 (6e3 I1/1) pisens I'1l B rocTpy dasy 6ys Bi-
porigHo HrskunM (9,9%3,1 MKMOJIB/J1) TIOPIBHSHO 3
oboma rpymamu 3 11/12.

[Ticng gikyBanust B Tpymi 2 BiJi3HAYEHO Bi-
porifiHe MiABUIIEHHS PiBHI (HOTIEBOI KUCIOTH
(p<0,05), y rpymi 1 — Jsiniire TeHEHIisT 10 3pOCTAH-
1s1 (0,10<p<0,05). Ockisnbku migBuieHHs GoJaTiB
Morjio OyTH TMOB’si3aHe 3 NMPUIIMaHHSAM BiTaMiHMX
KoMmILTekciB, 3umkennust 1l B rpymi 1, fiMmoBipHO,
obymosuiere BriBoM Teparii iH3KTT-2.

Ominka kontenTparii ST2 y cuposariii KpoBi
MAIiEHTIB Yy IIOCTKOBITHOMY IIepiofii J03BOJIMJIA
BUSIBUTHU BIJIMIHHY JMHAMIiKy I[bOTO CEpIeBO-CY-
JAMHHOTO GioMapKepa B PI3HMX KJIIHIYHMX TPYIIax.
Yepes 9 micsiiiB miciis mepeHeceHoi KOpoHaBipyc-
noi indexii y 8 nmamientis rpynu 1 (32%) crocre-

piramaca kniniuyna perpecigs XCH no I dynkitio-
HaJbHOTO KJacy. Haromicts y 7 mamientis rpynu
2 cumrroMaTrKa OyJia TiepeoliiHeHa Kap/iooraMu
no CH ITA, 1o 361/1bIINMJI0 YAaCTKY TaKWX Malli€H-
TiB y 1l rpymi 10 72%. BakauBuM 0OMEKEHHSIM
JIOCTI/PKEHHS € BiJICYTHICTH JJaHUX eXoKapJiorpa-
¢ii Ta pudpepentiialiii MaieHTiB 3aI€KHO BiJl TUITY
dpaxiii Buknay (36epekeHa uu 3HUKEHA ), 0 MO-
10 6 yTo4yHUTH (DYHKIIOHATBHI XapaKTePUCTUKU
MioKap/a.

Y mnaiieHTiB KOHTPOJIBHOI TPYyNH, SIKi HEe Majau
[1/12, cepenniii piserb ST2 GyB BipoOTiIHO HUKIIM
MOpiBHAHO 3 0060Ma gociganmu rpymamu (p<0,05).
Kpim Toro, npotarom 9 mMicsiiiB micJist nepeHeceHo-
ro COVID-19 y Hux He crniocrepirajiocsi CyTTEBUX
3MiH KOHI[eHTpallii 11boro 6iomapkepa (Taodur. 4).

Bpaxosytoun nmxkui piBai gk I'll, Tak i ST2 y
MAaIi€EHTIB KOHTPOJbLHOI IPYIIM B TOCTPOMY T1ePio/ii
KOPOHaBipyCcHOI iH(eKIIi1, MOKHA TIPUTTYCTUTH, TTIO
miBUIIIEHHsT 000X MapKepiB y marienTiB i3 [[/[2
ACOIIIOETHCS 3 TIPIIMM CepIeBO-CYyIUHHUM IIPO-
rHO30M, 30KpeMa B KOHTEKCTi mepebiry XpOoHiuHOI
cepiieBol HegocTarHocTi. Ile migkpeciroe HeoOXi-
HiCTh TPUBAJIOTO HaArsaay 3a mariientamu 3 [1/12
micas neperecenoro COVID-19 3 meToto BuacHOTO

Ta6nuusa 4. [lnHamika koHUeHTpauii biomapkepa ST2 y cpoBaTui KpoBi nauieHTiB i3 L2 no nikysaHHa COVID-19 Ta yepe3 9 MicAUIB Micna ofyaHHs

(rpynn 1-3)

Table 4. Dynamics of the concentration of biomarker ST2 in the blood serum of patients with type 2 diabetes mellitus before COVID-19 treatment and 9

months after recovery (groups 1-3)

MoKasHukn lpyna 1 lpyna 2 [pyna 3
Indicators Group 1 Group 2 Group 3
(n=25) (n=18) (n=32)
[0 NiKyBaHHA nicnA nikyBaHHA A0 NiKyBaHHA nicnA nikyBaHHA [0 NiKyBaHHA nicnA nikyBaHHA
before treatment after treatment  before treatment  after treatment  before treatment after treatment
MepiaHa 54 4,8* 49 57* 2,5 23
median
| kBapTinb (Q1) 50 3,1 43 51 2,1 2,0
First quartile (Q1)
Il kBapTinb (Q3) 6,2 51 52 6,2 28 29
Third quartile (Q3)
MiHiManbHe 3HaueHHA 4,2 13 2,7 2,7 1,7 1,6
Minimum value
MakcumanbHe 3HaueHHa 50,0 59 7.9 10,0 36 2,5
Maximum value
95% [ 51-6,2 3,5-5,1 4,3-52 51-6,2 2,3-2,7 2,1-28

95% confidence interval

lpumimka. * — p<0,05 (nopigHaHHS 0aHuX, po3n00in AKUX BIOPIBHAEMbCA 8i0 HOPMATILHORO i3 3ACMOCYBAHHAM t — KpUMEPIIO BiNKOKCOHA).

Note. * — p<0.05 (comparison of data whose distribution differs from normal using the Wilcoxon t-test).
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BUSBJICHHS Ta KOPEKIlil MOCTYNAJIbHUX MOPYIIEHD
CeplieBO-CyIMHHOI CUCTEMU.

Bceranosnene sumkenns pisusg ST2 y cuposart-
i kposi martienTis i3 1[/[2 B mocTrOBiHOMY TIEpi-
o, y moeHanHi 3i 3MeHIeHuaM pisag '], moxe
PO3IIHIOBATUCS SIK CHPUSTIUBUNA IPOrHOCTUYHUI
MapKep 3HUWKEHHS CepIeBO-CYJAMHHOTO PU3N-
Ky. Taki 3MiHM MOXYTb CBi[MUTH IIPO 3MEHIIEH-
HA TinepTpodii KapaioMiOIUTIB, PeMOIEeTIOBAHHS
CTPYKTYPHU MioKap/ia Ta ypaskeHHsS CYANHHOTO eH-
JIOTEJTIT0, MO aCOIIIOETHCS 3 TEPATIEBTUUHUM eheK-
tom iH3KTT-2.

Jlocnioncenms: ocobausocmett memaboniunoi ax-
MUBHOCMI KUWKOBOT MIKpoOiomu 6 nayienmie i3
1{/12 3 pisnumu pernomunamu na mii 3acmocy8anHs
apl'llTI-1

Meroio pociifKeHHs Oy10 BUBYEHHS OCOOJIM-
BOCTEHl B3aEMO3B’SI3KY MiXK PIiBHAMHU MiKpoOiasb-
HUX MeTa0OJIITiB Ta TOPMOHAIBHO-METAbO0 I UHIMU
nopyiienHsaMu B naiienTiB i3 1[/12 3 pisnumu de-
HOTUIIOBUMU XapaKTepUCTUKAMU B IMHAMIIli Tepa-
mii ap[TITI-1.

Tepamia apI'TIII-1 cnpusna BiporigHOMY 3HU-
xenrio IMT, okpyskrocTi Tasii, 3araapHoro i BiK
3 ypaxyBaHHSIM KOHCTHTYI[IOHAJIbHIX OCOOJIUBOC-
teil. IlapasenbHo Bij3HAYaNOCd I/IBUIICHHS 3a-
raJIbHOTO, BHYTPIIIHBO- Ta MO3aKJITHHHOTO 06’€My
piIMHN — MapKepa CHPUATIMBOTO TPOTHO3Y IS
ceprieBo-cymHHOI cuctemu [19, 20]. bes ictoTHux
3MiH 3aJMIIAINCh M's30Ba Maca, TiJIoOyaoBa, Me-
TabostiyHuil BiK 1 GasanbHuii 00MiH. 3adikcoBaHO
BipOTifiHE 3POCTAHHS CKEJIETHO-BiCIIEPaTbHOTO iH-
JIEKCYy — MapKepa, acoLiii0BaHOro 3 MeTabOIYHUM
cungpomom, I1/I2 i capkoreHiYHUM OXUPIHHAM
[21-23].

Takoxx cmocTepiramocs TOKpAIIeHHS BYTJIe-
BOJHOTO OOMiHY (3HUKEHHSI PIiBHIB TJIFOKO3U Ta
HbA1c¢) i ninigroro npodisio, o y3roaKy€eTbes 3
nanumu mitepatypu [21, 24-27].

[Ticasa repamii apl'TIII-1 y nmamienTiB BUSABICHO
BipoTijiHe MiABUIIEHHS PiBHIB OITOBOI, IMTPOITiO-
HOBOI Ta MacCJISTHOI KUCJOT y KOMPOMiIbTpaTi, 1m0
CBIJTYUTH TIPO TIOKpaIeHHs (HYHKITIOHAIBHOTO CTa-
Hy Mikpo6ioTu (Tadu. J).

Takox BCTAHOBJIEHO 3BOPOTHI KOPEJIIiiHI
3B’s13km Mik IMT ta pisuamu KJIJKK (r=-0,28 nisa
o1nToBoi, -0,34 nug mpomionosoi ta -0,31 s mac-
sstHoi kucsor; p<0,05), 1110 BKa3y€e Ha HeraTUBHUIA
3B’s130K MiX (DEHOTUTIOM OKUPIHHS Ta aKTUBHICTIO
6akrepiii-npoxyuentis KJIKK.

Ta6nunua 5. Binvie aplTIM-1 Ha BMICT KOPOTKONAHLIOMOBUX XUPHMX KNC-
10T y KonpodinsTpaTi nauieHTis (N=_88)

Table 5. Effect of arGPP-1 on the content of short-chain fatty acids in the
coprofiltrate of patients (n=88)

MokasHuKn Bizut 1 Bizut 2 p
Indicators Visit 1 Visit 2
OuToBa K1CnoTa, M 1212,77 1515,54 p=0,0159
MKI/MA +m 7781 89,10
Aceticacid, ug/mL ~ Me 1228,06 1428,82

+SD 453,71 518,95

min 403,79 551,58

max  2291,06 2995,44
lMponioHoBa M 535,28 737,90 p=0,0009
KNCNOoTa, MKI/MA +m 40,06 58,21
Propionic acid, ug/  Me 531,35 646,21
mL +SD 233,60 339,44

min 106,08 130,01

max 1150,92 1518,71
Macnana kucnora, M 382,32 547,85 p=0,0013
MKI/MJ1 +m 30,37 54,52
Butyricacid, pg/mL~ Me 356,69 467,33

+SD 177,09 317,93

min 104,23 91,65

max 774,27 1208,30

[lpumimka. p — 00CMOBIpHA pPi3HUUA nokasHukis, p<0,05 (kpumepili
Cm'lodeHma 0ng 080x Nog’A3aHuUX 8UBIPOK).

Note. p — significant difference in indicators, p<0.05 (Student’ t-test for two
related samples).

[Mocunenns mpoxykmii KJIJKK mig BnimBom
apl'TIII-1, 3 orssAmy Ha IXHIO POJIb Y PETYJIAII JK1-
POBOTO MeTaboJIi3My, €HEPTeTHIHOTO TOMEOCTa3y
Ta iHCyJIiHOBOT uyT/MBOCT [28—31], MOske Gy T o/1-
HUM i3 MeXaHi3MiB IPOTHOOE30reHHOTO Ta TilorJIi-
KemiuHOTO edexTiB npenapary [28-31]. Orpumani
Mopho-MeTabosiuHi 3MIHU TaKOK MOXKYTb OyTH
MOB’sI3aHi 3 aKTUBAIlEI0 1HIMX 1HKPETUHIB (TJII0-
KaroHomnoaioHoro mernrtuay 2, mentumay YY), IO
CIIPUSIOTH 3MEHIIEHHIO alleTUTy Ta Macu TiJja [32].

[MixBumennsa xounentpamnitit KJIJKK y kompo-
GisnbTpaTi MOXKHA PO3TJIAATH TK MAPKEP MTO3UTHUB-
HOTO BIIMBY JIiparjayTUIy Ha (DYHKIIOHATBHY aK-
TUBHICTH KUIIKOBOI Mikpobiotn. OTKe, apmako-
JIOTiYHA MOJLYJISATIST MIKPOBIOTH € TepCIeKTHBHOIO
CTpaTeri€lo MOJIIIIEeHH MeTab0iuHOTO IPOMIII0
Ta 3HUKEHHS ceplieBO-CyJAMHHOTO i HEBPOJIOTTUHO-
ro pusuky npu 11/[2.

Jocnioncenns: ocobausocmeil euxody 3i cmpecy
3aNeAHCHO 810 MANCKOCME NCUXOEMOUTUHUX NOPYULEHD
y xeopux na I[/12 3 pisnumu 20pmonanvio-memabo-
JUMHUMU peromunamu
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AHaiz OTpUMaHMX [aHUX TIPOJEMOHCTPYBAaB
BapiaTWBHICTD TPOSIBIB AiabETUYHOTO JUCTPECY Ta
0coOIMBOCTEH KOMHT-TIOBeIHKY 3a/1e5KHO Bij (e-
HOTHILY O’KUPiHHS.

Y rpymi 1 (6e3 0KMPiHHS Ta 3 HU3BKUM PiBHEM
BIK) cepenniit piBens auctpecy 3a mikanoo DDS-
17 (3,24+0,23) GyB 3HAYHO BUIIMM, Hi)K Y TAIli€H-
TiB 6e3 guctpecy (1,56+0,07). [l pecrioHgeHTiB i3
aucTpecoM OyJia XapakTepHa HEITPOLYKTHBHA CTPa-
Terist moJoaHHs cTpecy — « KoHIeHTpallig Ha eMo-
isIX», TOAI K y TpyIi 6e3 aucTpecy nepeBakasu
aJIalITUBHI cTpaTerii — «AKTUBHE OTTAHOBYBAaHHS»
Ta «IlnanyBanHs».

Y mamientis rpymnu 2 (6e3 0KUPiHHS, ajie 3 BU-
coknuM piBHeM BIK) nucrpec xapakrtepusyBaBcs
[epPeBA)KHUM BHUKOPUCTAHHAM  HEIPOJAYKTUBHUX
KOIIHT-CTPaTeTii: «YHUKHEHHS B AymKax», «[lo-
Be/liIHKOBe YHUKHEHHS» Ta «BUkopucTanus 3acno-
KIAJIMBUX 32CO0IB>.

Y rpymi 3 (MarienTn 3 OKUPIHHAM 1 HU3BKUM
pisaem BJK) nucrpec acoritoBaBcsi 3 JIOMiHYBaH-
HSIM HEIIPOJLyKTUBHUX CTpaTeriii ojloJaHHs, cepej
AKWUX HalyacTillle BUSABJSAINUCA «YHUKHEHHS TIPO-
671eM y iyMKax» 1 « KoHIleHTpailist Ha eMOIisix».

Y rpymi 4 (mamienTw 3 OKUPIHHAM 1 BUCOKMM
pisaem BJK) mucrtpec maituacrime moemHyBaBcs 3
takumu (hopmamu pearyBanHs, Kk «[loBeminkoBe
YHUKHEHHsI TpobsieMu», « BUKoprcTanHs 3acokiii-
JIUBUX» Ta YMOBHO «IIO3UTUBHOI» KOIHT-CTpaTeTil —
«ITomyx cornianbHOI eMOLIIHOI M ATPUMKI».

Jluctpec BusiBiieHo B 45—71% narientis i3 11712,
3 TEH/ICHITIEIO /10 3POCTAHHS YaCTOTU MOTO BUSIBJICH-
Hs1 Ha TJI TTOTi1PIIEHHS] TOPMOHATBHO-METa00 i YHO-
ro npodiao. Halimenma mommpeHicTb aucTpecy
(45,71%) criocrepiramach y XBOpUX 06€3 OKUPIHHS
i 3 nu3bkuM piBHem BIK, a naiisuma (71,43%) —y
MaIi€HTIB 3 OKUPIHHAM Ta HU3bKUM piBHeM BIK.

Y Tpyni 3 oxkupiHHAM Ta BUCOKUM piBHeM BJK
aucTpec BusiByieHo B 52,08% mallieHTiB. PIMOBipHo,
1le 3yMOBJIEHO CTaTeBUMHU BiJIMIHHOCTSIMU: Yy TPYIIi
3 mepeBakaJM KiHKW, CXUJIbHI 10 eMOIIIHHIIIIOro
pearyBaHHsI Ha CTpPeC, TOJli SIK Yy I'PYyIli 4 — 4OJI0Bi-
KH, 1[0 XapaKTepPU3yIThCS BUIIOIO CTPECOCTINKIC-
Tio [15—-17, 33].

Orke, OinbrricTs xBopux Ha /12 epebyBaoTh
y CTaHi AUCTpecy, 10 He JIUIe ACOIHIOEThCS 3 110-
ripIIeHHIM TOPMOHAJIbHO-MeTaboJiYHOrO  CTaHny,
a 1 CYyIPOBOIKYETBCSA CXUJIBHICTIO 0 Masioedek-
TUBHUX CTPATETi# TIO0IaHHS CTPECY, 10 TOTPedye
KOMIIJIEKCHOI TICUXOEMOIIIHOI MATPUMKHA B TIPO-
1eci JIKyBaHHS.

104

Bucnosku

. Uepes 9 micamis micsst mepenecenoro COVID-19

JTOCJI/PKYBaHi aHTPOIIOMETPUYHI, FeMaTOJI0TIuHi
Ta OiOXiIMIYHI MOKA3HUKU B MAIIEHTIB i3 I[YKPO-
BUM jiiabeToM 2-r0 THILy i 6e3 HbOTO 3aIU NN
cs1 cTabIIBHIMUM, 110 CBIYUTH PO BiJICYTHICTH
Bi/IJIaJIEHOTO CUCTEMHOTO BIIMBY iH(MEKIIii Ha 11
napameTpu.

. Y HOCIiB TeHOTHIIB Memuienmempaziopogo-

aampedyxmasu 677 TOMO3UTOT i TETEPO3UTOT
3ahikcoBaHo HOpMaTi3aIliio TMEPBUHHO TiABU-
IIEHOTO PiBHSI TOMOIMCTEIHY Yepe3 9 MicsiliB
criocTepeskeHHs. Y MiArpynax 3 ajejeM rere-
PO3UTOTH 1€ CYNPOBOJ/KYBAJIOCI BipOTiIHUM
3POCTAHHSAM KOHIIEHTpaIlii (oJIiEBOI KUCIOTH
He3aJIeKHO Bijl TPU3HAYEHO]1 Tepallii.

. Y marienTiB i3 1yKpoBUM /iabeToM 2-TO THILY,

aki nicss nepenecenoro COVID-19 orpumyBsa-
Jn iHTiGiTOPM HATPiii3a/eKHOTO KOTPAHCIIOP-
Tepa TJIOKO3W-2, KOHIIEHTPAIlisi CEPOTOHIHY
BIpOTIi/IHO 3pocJia He3a/IesKHO Bijl TEHOTUTTY Me-
munenmempaziopogorampedyxmasu 677 (ro-
Mo3urora abo TeTepo3uroTa); aHaJoOTiuHy Iu-
HaMiKy criocTepirasu B ocib micys iHdekiii 6e3
I[yKPOBOTO /1iabeTy, TO/ SIK Y TPYIIi 3 IlyKPOBUM
miaberom 2-ro tuny 6e3 COVID-19 na cran-
JIApTHIN Tepartii piBeHb CEPOTOHIHY 3aUIIABCS
crabimpaum. Ha Tl 3actocyBanHst iHriGiTOpiB
HaTpil3a/Ie;KHOTO KOTpaHCIopTepa TJIIOKO3H-2
3aikcoBaHO TOMIPHY OOEpPHEHY KOPEJIAIIIO
MK cepoToHiHOM i TomoructeinoM (r=—0,4;
p<0,05) Ta mpsmy — Mix cepoToHiHOM i douri-
eBoio kucsoroio (r=0,35; p<0,05), 1o miaTBep-
JUKY€E B3a€EMO3B'SI30K CTAaTyCy METWJIIOBAHHS 3
HelpoMeiiaTOpHUM TIpodiieM.

PesysnsraTu gociifizkeHHs TPOJEMOHCTPYBAJIH,
0 piBeHb KapAioBaCKyJsIpHOro GioMapkepa
MeNTH/ia MPUTHIYeHHS OHKOTEHHOCTI 2 y TTatfien-
TiB i3 I[yKpOBUM iabeToM 2-TO THITy BipOTiHO
MEPEBUIIY € TIOKa3HUKHU 0CiO 6e3 IyKPOBOTO jia-
6ety stk y ¢pazy roctporo COVID-19, tax i uepes
9 MicsIiB TiCasT Oy KaHHS.

Busnaueni 3akOHOMIpHOCTI 3MiH BMICTYy KO-
POTKOJIAHIIIOTOBUX SKMUPHUX KUCJIOT y XBOPUX
Ha IIYKpOBHUI aiabeT 2-TO THITy 3a€KHO BijI
MOpdho-(HEeHOTUTIOBUX ~ OCOOJUBOCTEH  CKJIa-
Jly Tina, 30KpeMa BCTAHOBJEHI 3BOPOTHI KO-
penAtiiiii 3B’13KM MK 3HAYEHHAMU 1HJEKCY
Macu Tijla Ta PiBHSAMU OIITOBOI, MIPOIMIOHOBOI Ta
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10.

11.

12.

Macsignoi kucqot (r=-0,28; -0,34; -0,31 Biamo-
BizHO; p<0,05).

Y 45-71% martienTiB i3 1myKpoBuM aiabeTom
2-ro TUTY BUSBJIEHO IICUXOEMOIIIHHAN TUCTpeC,
AKMIT BIPOTIZHO acolfifoBaBcss 3 AuCOATAHCOM
TOPMOHATIBHO-MeTa0O0IYHUX — MMOKA3HHUKIB  Ta
Mopho-dernorunoBuMu  ocobmuBocTsiMu.  Jist
X 0Cib XapaKkTepHe MepeBaKaHHS HEMPOIyK-
TUBHUX KOIIHT-CTPATETIH, M0 0OIPYHTOBYE 10-
IIJTbHICTh  BIIPOBAKEHHS  MTePCOHATI30BAaHNX
MICUXOCOIIAIbHUX IHTEPBEHIIIN 3 ypaXyBaHHIM
CTYIIeHsI TICUXOEeMOIIHHOTO HAIPY KEeHHS Ta CO-
MaTUYHOTO CTATYCY.
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apI'TIII-1 — aroHicTu pelenTopiB IKArOHOMOAIOHOTO mer-
tuny 1

BIK — Bicuepanbamii ;kup

I'Il — romonucrein

IMT - inzgexkc Macu Tijia

iH3KTI-2 — inribitopu HATPiii3aie)kKHOr0 KOTPAHCIIOPTEPa
TJIIOKO3H -2

KJIKK — KOpOTKOJIaHIIOrOBI JKUPHI KUCJIOTH

CH - cepiieBa He[OCTAaTHICTh

/12 — nykposuit giabet 2-1o TUILY

COVID-19 - xopoHasipycHa XxBopoba

MTHFR - merunenrerparizpodomnar-peaykrasa

MTR - MmetionincuHTasa

MTRR — meTioHiHCHMHTa3a-peyKTa3a

ST2 — nentuj npurHiveHHs: OHKOTeHHOCTi 2

Multifactorial approach to personalized therapy
for type 2 diabetes mellitus in the post-COVID
period: role of genetic, neurotransmitter, and
metabolic determinants
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Abstract. This article presents the results of a comprehensive clin-
ical-genetic study conducted as part of a three-year research proj-
ect at the Department of Age-Related Endocrinology and Clinical
Pharmacology of the SI «V.P. Komisarenko Institute of Endocrinol-
ogy and Metabolism of the NAMS of Ukraine». The study aimed to
evaluate the prognostic significance of folate cycle gene polymor-
phisms (MTHFR, MTR, MTRR), biochemical markers of homocysteine
metabolism, serotonin levels, hormonal status, concentrations of
short-chain fatty acids (SCFAs), and psychoemotional characteristics
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for risk stratification and personalization of therapeutic strategies in
patients with type 2 diabetes mellitus (T2DM) in the post-COVID pe-
riod. Material and methods. The study involved 109 patients who
had recovered from COVID-19 (75 people with T2DM and 34 with-
out carbohydrate metabolism disorders). The examination includ-
ed an analysis of clinical and anamnestic data, anthropometric
parameters, hormonal and metabolic profile, folate metabolism
indicators, neurotransmitter activity and psychoemotional state.
Polymorphisms of MTHFR 677C>T, 1298A>C, MTR 2756A>G, and
MTRR 66A>G genes were determined using real-time PCR. Levels of
homocysteine, serotonin, folic acid, ST2, cortisol, and DHEA-S were
measured using enzyme-linked immunosorbent and chemilumi-
nescent assays. SCFA concentrations in fecal filtrates were analyzed
via gas chromatography. Psychoemotional status was assessed us-
ing validated psychometric scales. Statistical data processing was
carried out taking into account the nature of the distribution, us-
ing parametric and nonparametric criteria, Scheffe’s correction, as
well as methods of correlation and regression analysis. Results.
Carriage of the T-allele of MTHFR 677C>T was significantly associ-
ated with elevated homocysteine levels, reduced folic acid and se-
rotonin concentrations, and adverse psychoemotional characteris-
tics. In T2DM patients, elevated ST2 levels during the acute phase of
coronavirus infection and their reduction in the post-COVID period
during treatment with SGLT2 inhibitors, compared to individuals
without diabetes, may serve as a marker of improved cardiovascular
prognosis. The use of SGLT2 inhibitors and GLP-1 receptor agonists
promoted a significant improvement in the metabolic and hor-
monal profiles, in particular the normalization of serotonin bal-
ance and markers of systemic inflammation compared to basic
therapy. Conclusions. A comprehensive analysis of genetic, neu-
rotransmitter, hormonal, and behavioral determinants made it pos-
sible to identify the phenotypes of patients with an increased
risk of ineffective response to treatment and justify the feasibility
of a personalized approach to the management of type 2 diabe-
tes in the recovery period after COVID-19.

Keywords: type 2 diabetes mellitus, COVID-19, post-COVID period,
phenotype, homocysteine, folate cycle gene polymorphisms, SGLT2
inhibitors, GLP-1 receptor agonists, serotonin, ST2 peptide, short-
chain fatty acids, distress, obesity, risk assessment.
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'Y «lHCTUTYT eHpoKpuHonorii Ta 0bmiHy peyosuH im. B.I. KomicapeHka HAMH Ykpainu»
*HauioHanbHuit meguuHmit yHisepcuteT im. 0.0. boromonbls

*KHIM «KniBcbka MicbKa KNiHiuHa NikapHa Ne8»

“HauioHanbHWit yHiBepcuTeT 0XOpOHM 340poB'a Ykpainw im. MJ1. lynuka

*KHIM «lHdeKuiiHa nikapHa M. KOCTAHTHHIBKa»

Pestome. OpniHieto 3 ocobnmBocTelt kopoHasipycHoi xBopobn (COVID-19), BuknmkaHoi kopoHasipycom SARS-CoV-2, € 38'A30k
Mix nepebirom wjiei iHdeKuii Ta HasBHICTIO LykpoBoro AiabeTy (L. IHribiTopu peHiH-aHrioTeH3VH-anbA0CTePOHOBOI CHCTe-
Mn (IPAAC) moyTb 36inbluyBaTH eKCnpecilo aHrioTeH3HMNepeTBopioBanbHOro erH3umy 2 (ACE2). Ockinbku ACE2 € dyHKLio-
HanbHMM pelentopom Ana SARS CoV-2, BUHMKMO NUTaHHA WoAo noTeHuiHoi Hebe3nekw IPAAC ana nauienTis i3 COVID-19.
MerTa: ouiH/TV pe3ynbTaT rocnitansHoro nikyeaHHa COVID-19, BpaxoBytoun HaasHICTb LI Ta 3acTocyBanHaA iIPAAC Ta dakTop
pu3ky po3suTKy LIy nauieHTis, aki ogyxanw nicna Baxkoi dopmr COVID-19. MeToam BOCNiAKeHHA: aHani3 MeANYHMX apXi-
BIB 1|00 Pe3y/bTaTiB NikyBaHHA CTalioHapHMX xBopKx Ha COVID-19 (n=1097) B KHIT «IHdeKLUilHa nikapHA M. KOCTAHTHHIBKa»
(1K) Ta KHIM «KwiBcbka Micbka KiiHiuHa nikapHa Ne8» (KMKJT) y 2021 p. (n=153, 3 akux 28 oci6 bynm 3 L[). [poaHanizysanm
pe3ynbtati 947 nauienTis 1K i3 COVID-19 Ta 150 xBopux Ha LII, Ha MOMeHT rocniTani3auii Ta nikyBaHHA MNif Yac nepebyBaHHsA
B NikapHi. BcTaHoBUAM KOHTAKT i3 93 ocobamy, BunvcaHumy 3 KMKJTy 2021 p., 3 akmx 32 nignucanu iHOOpMOBaHy 3rofy Ta
Oynu obcTexeHi y 2023-2024 pp. (TeCT TonepaHTHOCTI A0 MToKo3W — TTT, aHTPONMOMETPUYHI BUMIPIOBAHHS, MMIKOBAHWIA re-
MornobiH (HBATC), dyHKUIA 30BHIWHbOrO AnxaHHs (FVC, FEV 1) Ta 6-xBunuHHMiA TecT xoasbu (6 MWT). OuiHioBany ¢inuHy
akTMBHICTb (DA) 3a fonomoroto 7-106080i akTUrpadii Ta kombiHOBaHY BTpaTy npukpinneHHa (KBIT) 3y6is. 26 oci6 6e3 aHam-
Hesy Taxkoro COVID-19 6ynu rpynoto KOHTPONK. [InA CTaTUCTUYHMX OLIHOK 3aCTOCOBAHO NOMICTUYHMIA PErpeciitHini aHani3.
Pesynbratu. CmepTHicTb cepen xgopux Ha LIy KMKIT 6yna oo, Hix 6e3 LI 20,0% npotn 12,4% signosigHo (p=0,014), uo-
IOBiYa CTaTb, BiK, PiBeHb MI0KO3 B Mna3mi HaTllecepue (fasting plasma glucose, FPG) bynu He3anexHo i no3uTMBHO NOB'A3aHi
3 pr3nKom CMepTi B naujienTis 6e3 LI/, a nikyBaHHa iPAAC 3i 3HUKeHHAM Lboro pu3iky: OR 0,22 (95% C10,07-0,72) 3 ypaxyBaH-
HAM BiKy, CTaTi Ta FPG. B KMKJT cmepTHicTb 0ci6 i3 L] aocarana 53,6%, a ocib 6e3 LI 12,8% (p<0,001), y nauieHTis COVID-19 i3
L[ pisHi C-peakTBHOrO NpoTeiHy Ta D-armepy BuLl, Hix 6e3 LI 3a aaHumy obcTexkeHHs (2023-2024 pp.) 32 nepexBopinmix
(2021 p.) nauienTie 3a yactkamu Hosoro LI rpynu COVID-19 Ta KOHTPOALHOI rpynu He BiapisHANMCA. CTaHAAPTU30BaHiI 3 BIKOM

© B.I. Kpasyerko, T.0. 3axapyerko, B.I. [yp'aHos, B.A. MakapeHko, B.b. lLlynayuHcekud,
H.B. lletiverko, M.J]. XanaHzom
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6 MWT 1a MET's y nepexsopinix Ha COVID-19 6ynm Huxdmumi: 393,4 (76,9) mTa 1,35 (0,23) npotn 525,1 (76,9) m1a 1,61 (0,26) 8
KoHTponi. KopenauinHui aHaniz y rpyni COVID-19 BUABMB NO3MTVBHY KOPENALI0 BiKy NALEHTIB i3 CUCTONIYHIM apTepianbHUm
TcKom (AT), KBIT ta HeratmHy kopenadiio 36 MWT, MET's, DA, FEV 1, FVC, a B rpyni KOHTPOMIO — NO3WTUBHY KOPenALiio Biky
3 HeATc, KBI1 Ta nintBepams HeratnaHy kopenauito 3 FEV 1, FVC. BUCHOBOK: 00'ekTUBHUMI MeTOAaMY BUABMAKM MeHLYy DA Ta
ripwy ¢i3nyHy dopmy yepes 2 poku nicna COVID-19, wo notpebysas rocnitansHoro NikyBaHHA. Lli pe3ynstati BkasyoTb Ha
niaguLLeruin pusnk po3suTky LA 2-ro tuny (L2) y Hanbnixkdomy mainbyTHbomy. Po3pobneHHsa nporpam moHiTopuHry OA ans
0cib, wo nepeHecnn Baxky ¢opmy COVID-19 noBMHHA CTaTV HACTYNMHUM 3aBAAHHAM ANA NPODINAKTUYHOT MEANLIH.

KniouoBi cnogi: COVID-19; LyKpoBuit fiabeT; CMepTHICTb; iHMIGITOPY peHiH-aHrioTeH3MH-anbA0CTEPOHOBOI CUCTEMU; 6-XBU-

NVIHHWIA TecT; akTurpadis; GianyHa akTUBHICTb.

Hemonasuo orosoniena sasepiienoio https://
www.who.int/news-room/fact-sheets/detail /
coronavirus-disease-(covid-19) manmemiss KopoHa-
BipycHoi indexiiii (COVID-19), Bukiankana kopo-
HaBipycom SARS-CoV-2, € Haiibijib1i HeGe311euHO0
BipyCHOIO TTaH/IEMI€EIO, 1110 BiloMa JIIOICTBY TiCJIs Bi-
pycraux emigemiit 1899-1990 ta 1918-1920 pp. On-
Hiero 3 ocobmBocreit COVID-19 € momiuenwmii Bike
Ha TTOYaTKy MaHAeMii 3B’SI30K MiK 1mepebirom i€l
indexiii Ta HagBHicTio 1I/[. 3rigHo 3 UMM OITiH-
Kamu, mnamienTu 3 I/[ BugBuincst CXUJIbHUMHU 10
po3BUTKY Oibli cepitoznoro nepebiry COVID-19
[1]. YnHHI Ha MoYaTKy maHAeMii KJIiHIYHI peKOMeH-
Jarii Maiiske He BPaXOBYBAJM MOXKJWBUN BILIVB
ME/IMKAMEHTIB, 1110 3aCTOCOBYIOTHCS JIJISI JIIKyBaH-
H4 Tinepriikemii Ta aprepiainbHoi rineprensii (Al)
Ha tmepebir COVID-19, cayniHo MOsICHIOIOYH 1ie
O6pakoM criocrepeskerb [2]. Baxausum (axTopom,
M0 TEOPETUYHO MOJKe BIIMBATH HA 3aXBOPIOBAH-
Hst Ta nepebir COVID-19 e ekcripecist anrioreH-
3uHIeperBopoBaibHOTO eH3umy 2 (ACE2), yepes
3B’30K 3 AKUM MOkauBa iHBasiss SARS-CoV-2 B
kaituau. Ileperaya curHamiiB peHiH-aHTIOTEH3UH-
anmpocteponoBoi cuctemu (RAAS) i ACE2 moram
6ytu samyueni B maroreses COVID-19, ockisbku
ACE2 — depment, sxuii (isiosoTiuyHO MPOTHUIIE
aktuBailii RAAS, € pyHKIioHaTBHUM PerenTopomM
st SARSCoV-2 [3]. Turibitopu RAAS (iRAAS)
MOy Tb 30iabiyBaTi excipeciio ACE2, o Bukm-
KaJI0 3pO3yMiJie 3aHETTOKOEHHS OO0 1X MTOTEHITIN-
HoI HebGesnekn s marientis i3 COVID-19 [4, 5].
Ha mouarox 2022 p. Bike OyJ10 BilOMO TIPO Te, IO
30isIbIIIeHHsT TIiKeMil HaTIe Ta BiK € He3aJleKHU-
Mu (hakTOpaMu PU3UKY CMEPTHOCTI y XBOPUX Ha
COVID-19 [6], ane maiixxe He OyJI0 AOCIiIKEHD,
1[0 OI[HIOBAJIM BIPOTiHICTH TSKKOTO Tepebiry ta
cmeptHocTi COVID-19 y xBopux Ha I/l 3amexu0
Bil piBHS IJTiKeMii Ta 3aCTOCOBAaHUX TilOTJIiKEMIid-

HUX Ta TIMOTEH3UBHUX MenuKkaMmeHTiB. Came ToMy
3aBJaHHSAM HAIIOTO JIOCHiPKEHHsT OYJI0 BUBYEHHSI
pesyasraris JjikyBauass COVID-19 B oci6 i3 11/,
BpaxoBYIOUM AuHaMiKy riikemii, AT Ta 3actocoBani
Me/IMKaMEeHTH.

Meroro Hamux gociuipkenb y 2022-2024 pp.
6ysi0 BusHaunTh Hacaiaku nepebiry COVID-19 y
noexnanxi 3 /1.

Marepian i MmeTou

Y 2022 p. Mu mpoBesiM BUBYEHHS MEIUIHUX
apxiBis (2022 p.) IJIK i KMKJI moxo daxropis,
MOB’sI3aHMX 31 cMepTHIiCTIO. 7151 OIliHKY BIINBY He-
3aJIEKHUX 3MIHHUX Ha PU3UK CMePTi OYJI0 3aCTOCO-
BaHO JIOTICTUYHUU perpeciiiHuii anamis. Buxkopuc-
TaHO MOETAMHUIN MeTO y baraTohaKkTopHiil Mozesi
JIOTICTUYHOI perpecii.

ApxiB IJIK HemnosaBHO BiKe BUKOPUCTOBYBAaBCS
JUIST aHasizy (hakTOPiB PU3UKY CMEPTHOCTI TMATli€H-
tiB i3 COVID-19, npomikoBanux y 2020 poti [7].
Jiarnoctuka COVID-19, Bigbip mnarieHTiB s
rocrriTasnizaitii, KIiHiYHI 06CTesKEHHSI Ta JIIKYyBaHHS
MPOBOJINJTUCH 3TIZTHO 3 BIJIOBITHUMU HAI[iOHATb-
HUMU cTaHzapTamu [8], ki OHOBJIEHO BiJIITOBI/THO
1o pekomengaiiit BOO3. /liarnoz COVID-19 miz-
TBep/KeHo MeToioM ITJIP. EsnlekTpoHHI KOMILIIEKC
naHux po3pobsieto Y «IHCTUTYT eHIOKPUHOJIOTIT
Ta 06Mminy peyoBuH im. B.I1. Komicapenka HAMH
Ykpainn». HaBejeHo pe3ysibratl JiKyBaHHS BCiX
nopocaux crarioHapuux xsopux Ha COVID-19
i3 migrBepmkenum I1JIP-tectom (n=1097, xinkun
64,0%) 3 12.02.2020 o 01.07.2022 pp. Anamnizy-
BaJIM CTAH/IAPTHI KJIHIKO-aHTPOIIOMETPUYHI Xa-
pakTepucTUKHM TaIienTiB: piBenb FPG, HacuuenHs
nepudepruyHux Kaninapis kucHeM (SpO,); iHgeKc
Macu Tia (IMT); cuctonmiuynuii Ta miacTONIYHUN
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[MpuKnagHi LoCNioXeHHA

AT (CAT, IAT). Kareropig Al Busnavamacs sk
CUCTOJIIYHUI/1aCTOJNIYHUI  apTepiajJbHUI  TUCK
140/90 MM pr.ct. i Buiie abo TiOTEH3UBHE JIKY-
BaHH4. Dynm BpaxoBaHi HasgBHOCTI JIOKyMEHTAJb-
HO Ti/ITBep/KeHoro giarnoldy /] (ra mizcrasi Ha-
MpaBJIeHHSA JiKaps 3arajbHOl TPAKTUKU/CiIMEHHOTO
JiKkaps Ta/abo (haKTUYHOTO MPUITMAHHS JIKIB s
3HUIKEHHS TJIIOKO3U B KPOBi) Ha MOMEHT TOCIIiTa-
mizarii, iHdapKTy Miokapia/peBacKyaspu3aliii B
aHaMHe31 Ta KaTeropil aHTUTINePTeH3UBHUX IIpe-
napatiB s JiikyBanas AT mig yac nepeGyBaHHS
B JIiKapHi. AHTHUTINEPTEH3WBHI IIperaparu OyJiu
kimacugikoBani Ha: iIRAAS — inribitopu aHrioreH-
3uHIepeTBopioBaibHOTO (hepmenty (IAIIMD) abo
6sokaropu perentopiB aunriorensuny 11 (BPA);
6JIOKATOPY KasIbI[I€EBUX KaHaJIiB; iHII IiIIOTEeH3UB-
Hi 3acobu. Burmcka 3 sikapHi yepes oxyskaHHs a0
CMepTh PO3TJIsjlaiacs K TUXOTOMIYHUHN Pe3yibrat
JIIKYBaHHS.

Y 2023-2024 pp. Mu npoBenu OOCTEKEHHS
rocmitanizoBanux B KMKJI oci6, saxi nepenecan
BakKy hopmy COVID-19 3 nigTBepskeHo0 MHEB-
MOHi€to, JikyBasvcs B 4 kBapraimi 2021 p. i Oyu
Bunucani. OninoBaan pusuk po3sutky LLJ1 y marri-
€HTIB, MO O/ty:Kau Bijl Baxkkoi ¢opmu COVID-19.
OmpamnpoBato 164 icropii xBopo0, 3 sxux 136 Bij-
HOCHWJINCH IO OJIy>KauX. 3 Ii€l KiIBbKOCTI MU BCTa-
HOBUWJIN TejieOHHUI KOHTaKT i3 93 marientamu, 3
arux 32 mianucanu iHGopMoBaHy 3ropy Ta OyJian
obcrexeni B JIY «IHCTUTYT eHIOKpUHOOTIT Ta
obminy peuosun im. B.II. Kowmicapenka HAMH
Ykpainu». 3 mamieHTaMu IpOBOIIACH ciiBbecia,
B SIKill yTOUHIOBAJIM CTATYC Malli€HTA 111010 BiZIOMO-
ro I/l Ta fioro JiikyBaHHS, BU3HAYAJIN 3arajbHUM
CTaH Ta MPUJIATHICTDb MAIIEHTA JI0 TPOBEIEHHS J10-
caikerb. Kontposbhy rpyiy cranoBuiu 26 ocid
6e3 Bimomocreit po Tskkuit mepebir COVID-19
ta 6e3 rocmiTasbHOTO JIiKyBaHHs BIpopoBk 2020-
2023 poxkis.

Bwusnauanu piBni riokosu FPG, uepes 2 rop tic-
JIs1 BKUBaHHs po3unny riiokosu (2hPG), HbAlc.
[IpoBosuau  aHTPOIIOMETPUYHI  BUMIPIOBAHHS:
Bara, 3pict, IMT, CAT, /IAT, BmicT xupy B opra-
uizmi (body fat, %). Busnauamu ¢pisuuny dopmy ta
CeplieBO-CY/IMHHY BUTPUBAJICTb 32 6-XBUJIMHHUM
tectoMm xo/iHHA (6 MWT). OninioBasm [uHaMiky
THCKY, YaCTOTY CepIeBUX CKOPOYEHb, YACTOTY /M-
XaHb, caTypatiio kucHio (SpO,), GyHKIiio Jerennb
3a 00’eMOM (POPCOBAHOTO BUAMXY 32 OAHY CEKYH/LY
(FEV1) ta ¢popcoBanoi KUTTEBOT EMHOCTI BUUXY
(FVC). ObcresxyBaiu 30pOB’st siCeH, BU3HAYAIO-

110

yu KBII B misimeTpax 3a BiJicTAaHHIO BiJl eMajieBO-
IIEMEHTHOI MeXi /10 /lHA MapOJIOHTAJIbHOI KUIIIEHI.
Jlnst ortinku DA MU 3aCcTOCYBAIN aKCETIEPOMETPIIO
(axturpadio). ITokazaukamu MA 6yau: MET’s —
cepelHsl KiJbKicTh MeTabo/iYHUX €eKBiBaJEeHTIB
3aB/IaHHS 32 BECh Yac HOCIHHS Ta 3amvCcyBaHHSI
akcesnepomerpa; nomipaa MA — yactka DA mo-
MipHOI IHTEHCUBHOCTI 32 BeCh Yac HOCiHHS Ta 3a-
nucyBanis (%), a TaKOK MOKa3HuK momipHoi MDA,
XB/TWK/IEHb — CyMa XB 32 THK/I€Hb, HAKOTTMIEHNX
y niepiogax TpuBamiictio He MeHIe 10 XxB momipHoO1
6esnepepsroi MA. IIpezxcrasieHi pesyasraTu 10-
caimKeHHs 57 ocib, gKi Hocuau HpUCTpiil (akce-
JiepoMeTp) 7 AHIB. 3 BiAMOBIAHUMU METOAUIHUMU
JleTAJIsIMU MOKHA O3HAWOMMTHCH Yy TOMEPeIHiX
ny6mikarisx [9, 10].

PesysabraTti Ta 06rOBOpPEHHsI

Byno nipoBezieHo O1iHIOBaHHSI PU3UKY CMEPTI B
crarionapanx xBopux Ha COVID-19 3anexno Bix
HagBHocTi yu BigcyTHocti IL/I, Al i 3acTtocyBan-
Hst iRAAS uu iHIIMX aHTUTIIEPTEH3UBHUX 3ac00iB
B VIK [9]. Ha momenT rocmitasmizarii B [JIK I1/]
6ys Bigomuii y 150 i3 1097 xBopux na COVID-19
(13,7%). Yactka inok y rpymi oci6 i3 I1/] crano-
Buia 68,0%, a cepen ocib 6e3 I/ — 63,4%, To6TO
CTATUCTUYHO 3HAUYIIOl PI3HUII B PO3NOALI 3a
crarTio B ux rpynax Hemae (p=0,314). [mikemis ta
inmi xapakrtepuctuku ¢denorury B rpymi [L/] Bis-
PI3HAIUCS BiJl MAIE€HTIB 0e3 TaKOTo [IiarHo3y Ha
MOMEHT TOCIiTai3allii: moMipHa rimepriikemis Ta
OKUPiHHST OyJIM TPUCYTHI B GIJIBIIOCTI XBOPUX Ha
II/I. Bik, FPG, IMT Ta AT Oy/u BUIIMMU B IPyIIi
II/1. Anamues IM, kopoHapHoi peBacKyJsipu3ariii
Ta IHCYJIBTY TaKOXK OYB O1/IbIIT MOIMMPEHUM Y TPYIIi
/1. ITpoTe TemmepaTypa Tijla Ta HACUYEHHS KUC-
HeM, TOOTO XapaKTEePUCTUKHU, IO BioOpakaroTh
nepebir COVID-19, y nux rpymnax He Bigpi3HsAIUCS
(Tadum. 1).

OxHuM 3 0O6MeKeHb HaIloOTo OCTIIKEHHS € Te,
110 MU TIOPIBHIOBAJIN Pe3yJIbTaTH Malli€HTIB, roc-
mitanizosanux i3 COVID-19, 3amexno Bix TOrO,
g OyB Bimomuii miarHosz I/ mo rocmiTasmisartii.
[le o3nauae, 110 B TPy cTAIliOHAPHUX XBOPUX HA
COVID-19 6e3 I/l morsii 6yTH JIIOIM 3 <HEBIIO-
mum» [/, Crpec-ingykoBana rocTpa TineprJike-
Mis 3a3BUYAN CTIOCTEPITAETHCS TIPU KPUTUUHUX 32-
xBoproBaHH:AX [11], Tomy npiarnoctyBanus 11/] mix
Yac roCTPUX 3aXBOPIOBAHb Ta 1HMEKITI I BBAXKAETHCS
Hebaskanum. Kpim Toro, mopiBHOBaHi rpyIiy MaroTh
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Tabnuua 1. [leaki xapaktepuctviki xgoprx Ha COVID-19 3anexHo B8ia
piarHo3y L1 Ha MomeHT rocniTanizauii 8 iHGeKUiiHy NikapHio

Table 1. Some characteristics of COVID-19 patients depending on
the diagnosis of «diabetes mellitus» at the time of hospitalization in an
infectious diseases hospital

XapakTtepuctnku L Hemae ua p
Characteristics (n=947) (n=150)

(600 »iHOK) (102 xiHKnN)

No Diabetes Diabetes

(600 women) (102 women)
Bik, pokm 61,7 (49,5-69,7) 67,1 (60,6-719) <0,001
Age, years
[TIH, Mmonb/n 5,6 (4,8-6,6) 9(6,9-12,4) <0,001
FPG, mmol/L
CucToniyHmi AT, Mm 130 (120-140)  135(130-148)  <0,001
pT. CT.
Systolic BP, mm Hg
[JliacToniynuin AT, Mm 80 (75-85) 80 (78-90) <0,001
pT. CT.
Diastolic BE mm Hg
IMT, kr/m? 29,4(259-32,7) 32,7(28,7-36,7) <0,001
BMI, kg/m? n=852 n=30
[HCYNbT B aHamHe3i 8(0,8) 6 (4,0) 0,007
Stroke history
IHGapKT Miokapaa / 6(0,6) 6 (4,0) 0,003
peBackynAapu3aLlia
aHamMHes3i
Myocardial infarction /
revascularization history
ApTepianbHa 354 (37,4) 97 (64,7) <0,001

rinepreHsia
Arterial hypertension

lpumimka. [lani € Me (QI-QIll) abo n (%). [TopiHAHHA rpyHmyeanoca Ha kpu-
mepii ManHa-YimHi. Khalangot, et al,, 2023 [9].

Note. Data are Me (QI-Qlll) or n (%). Comparisons were based on the Mann-
Whitney test. Modifiend from Khalangot, et al,, 2023 [9].

HesanepeyHi aHTPOIIOMeTPUYHi, GioxiMiuHi Ta iHIIi
BiminHOCTI (Tabm. 1), MO MATBEPIKYE ajeKkBar-
HIiCTb 3acTOCOBaHOI HaMM Kareropwu3sailii. [lurtan-
HsI SKICHOI JOCTaTHOCTI CTalliOHApDHUX Ialli€HTIB
COVID -19 i3 Bigomoio rpynoio IIJ] (n=150) mus
HiATBep/KeHHs abo CIPOCTYBAaHHS HYJIbOBOI TilO-
te3u (nmomuiiky 11 Triry) BUpiineHo mo3uTuBHO.
Posrmiozginn okpemux BUiB JliKyBaHHS Ta CMEPT-
Hocti xBopux Ha COVID-19 3asnexHo Bij 1iarHo3y
IT/T Ha momenT rocmitamizarii B IJIK nmoxasas, 110
gronu 3 II/] maitke BABIUI yacTilie OTpUMYBaJIN Ji-
KyBaHHs 13 3aCTOCYBaHHSIM BEHTUJISII] JiereHb i3

HO3UTUBHUM THCKOM (positive pressure ventilation,
PPV): 12,0% npotu 6,5%, (p=0,026) i cmepTHIiCTD
cepe/l HUX Takox OyJia BUIIOW, HixK y rpyri 6e3 [L/1:
20,0% mportu 12,4% Bigmosigno, (p=0,014). Jlroxeii
6e3 AT B rpymi 3 I1/] 6yJio BaBiui MeHIIe, HiK y TPY-
i 6e3 II/1 (35,3% i 62,6% signosigno, p<0,001).
3acrocyBaHHS aHTHTIEPTEH3UBHUX 3aco0iB Ta-
Kok Bigpizusocs:: iAIID/BPA BukopucToByBain
25,3% oci6 y rpymi I1/I ta aume 9,4% y rpyri Oe3
T, (p<0,001). Crepoinni TOPMOHM JIJIsT JIIKYBAHHS
COVID-19 3acrocoByBaJjvicst B GIJIIIOCTI TallieH-
TiB 060X IPYII, CTPYKTYPa IX BUKOPUCTaHHS BiApis-
HslJTacs, ajie He3HauHO. [HeymiHoM JsikyBasu 37,3%
XBOPHUX, y IKMX HA MOMEHT Ha/[XO/KeHHsT OYB BiT0-
mui IL/T.

Byno npoBesieHo oIlliHIOBaHHST PU3WKIB CMeEpTi
(oddsratios, OR),395% moBipunmintepsaaom (95%
confidence interval, CI) crarfionapaux XBopux Ha
COVID-19 6e3 I/ (n=947) 3a 10110MOTOIO OJHO-
(hakTopHMx MOzeseit jorictnynoi perpecii. Houo-
Biva crath (OR=1,51,95% CI 1,02-2,23, p=0,039),
Bik (OR=1,06, 95% CI 1,04-1,08, p<0,001), piBenn
FPG (OR=1,20, 95% CI 1,09-1,32, p<0,001),
CAT (OR=1,02,95% CI 1,01-1,03, p=0,002), IMT
(OR=1,05, 95% CI 1,00—1,09, p=0,032) 6ymnu 10-
3UTUBHO TOB’I3aH1 3 PU3UKOM CMEPTi B TOCITITaIi-
3oBaHuX matientiB i3 COVID-19, y sxux e 0yso
niarnocroBano [1/I. Hagsnicte Al 3a BiscyTHOCTI
Oyb-IKOTO JIiKyBaHHSI a00 aHTUTiNePTEeH3UBHO-
rO JIIKYBaHHS TIperapaTamy, siKi He HaJeXalTu 0
kareropii iAIIM/BPA un 61oKaTOpPH KaslbIli€BUX
KaHaJIiB, TAaKOXK OYJI0 MOB’SI3aHO 3 PU3UKOM CMEPTI
(OR=1,72,95% CI 1,01-2,92, p=0,045). Cniocrepi-
rasaca craructuaHa tenjieHiis (p=0,060) samxen-
HS pu3uKy cMepTHOCTi B narienTis i3 COVID-19,
ski npuiimanu iAIID /BPA. JlikyBanus nexcame-
TA30HOM TIOB’si3aHe 31 30iIbIIeHHsIM TIMOBIpHOCTI
cmepti (OR=2,10, 95% CI 1,36-3,23, p=0,001).

[loetarmuuii Metos (BBe/leHHS 3MIiHHOI, SKIIO
p<0,1, Bunasents aMinHo1, gkio p>0,2) BUKopuc-
TOBYBaBCS [IJI TIONIYKY HAMKpaInoi Mojesi, sKa
OTIMCyBaJIa 3B’ 130K MisK PU3UKOM CMEPTi MaIlieHTiB
6e3 I1/] Ta Habopom He3areKHUX 3MIHHUX y Oara-
TO(aKTOPHOI MOjeJi JIoTiCTUYHOI perpecii. Bysio
obpaHo 4OTHPHU 3MiHHI: cTaTh, Bik, FPG Ta miky-
Banug Al Ilioma nig kpusoio 11i€i Mozesni (puc.)
AUC=0,780, o BKa3ye Ha CEPeHIO CUJY 3B’SI3KY
Mi’K PU3UKOM CMEPTi Ta 90TUpPMa OOPAHUMU 3MiH-
HUMU.

Axmo crarp, Bik, FPG Ta Buj anTurinepren-
3UBHOTO JIIKYBaHHS PO3TJISIAINC B PAMKaX O/IHI€l

m
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MpurKnaaHi AOCNiXKEHHS

%0 -

a Sensitivity: 72.1
Specificity: 71.5
Criterion: >0.119%
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PucyHok. ROC-kpuBa 4oTuprdakTopHOT (CTaTb, Bik, FPG Ta nikyBaHHA Al)
mogeni pusnky cmepti nauienTis 6e3 LU (HasegeHo 95% Cl). 3HaueHHsA
KpuWTepilo po3paxoBaHo 3a iHaekcom H0peHa. Khalangot, et al.,, 2023 [9].

Figure. ROC curve of a four-factor (gender, age, FPG and hypertension
treatment) model of death risk in patients without diabetes (95% Cl is
given). The criterion value is calculated using the Youden index. Modifiend
from Khalangot, et al.,, 2023 [9].

6aratoakTOpPHOI MOJEJ, TEHIEHIIIsT cTaBaja CTa-
tuctnyHo 3Hauymoo (p=0,013) i BkasyBama Ha
CYyTTEBE 3HUKEHHS WMOBIPHOCTI CMepTi /s Tia-
1ienTiB, ki orpumyBanu iAIID/BPA (OR=0,22,
95% CI 0,07-0,72). Pusuku, nos’si3ani 3 90J0-
Biuoio cTtarTio, BikoM, FPG Ta inmumn Meromamnu
gikyBauHsa Al icTOTHO He 3MIHUJINCS TIOPIBHSIHO 3
01HO(AKTOPHUMH OITiIHKAM.

TakuM 4YMHOM, MM BUSIBUJIM JIy’Ke 3HAUHE 3HU-
JKeHHd PU3UKY CMepPTi JJ8 TOCIiTali30BaHUX Tia-
mienrtiB i3 COVID-19 6e3 II/I, sxi oTpumyBain
iRAAS, opiBHSHO 3 BiZIMOBITHUM PU3UKOM Y CTa-
mionapanx xsopux Ha COVID-19 i3 HopMambHUM
THUCKOM, SIKi He OTPUMYBAJN aHTUTIIEPTEH3UBHOTO
JIIKYBaHHSI.

Y 150 xBopux Ha II/] i3 COVID-19 y pamkax
GararodaxkropHoi mozeni (Bik, FPG, sikyBaHHs
AT) ue Oyuio BusiBsieno 38’s13Ky misk iAITD /BPA ta
MoBipHicTIO cMepTi. [ToeTanmunit MmeTo (BBEIeHHS
3MiaHoI, skmo p<0,1, BumaseHHs 3MiHHOI, SKIIO
p>0,2) BUKOpUCTOBYBABCS /IJIsI TTONTYKY HAWKpaIiol
MOJIEJT, SKa OMMCYBaJa 3B’ 130K MisK PU3TKOM CMep-
i xBopux Ha 1/ Ta HaGOPOM HE3aTIeKHUX 3MIHHIX
y Mozeni GaraTodaKTOpHOI JIOTICTHYHOI perpecii.
Byso obpano tpu 3minti: Bik, FPG Ta JikyBaHHs
AT Ilnoma mig xpusoio miei momeni AUC=0,784,
1110 BKA3y€ Ha CepPe/lHIO CUJLY 3B’sI3KY MiXK PU3UKOM
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cMepTi Ta TphoMa 0OpaHMMK 3MiHHUMI.

[imoTe3y mpo e, mo iIRAAS mMoxyTh 3amobiratu
cMmepti Bigg COVID-19 y rocriTamisoBaHux mnaiieH-
TiB 3 Al, panime omy6/iKyBagn iCHaHChKI T0CIijI-
HUKW Ha OCHOBI JlaHUX KOropTHOTO peectpy SEMI-
COVID-19 [12]. 3maeTbes, 11 niepeBara 3piBHIOE
PU3UK MAIi€HTIB, IKi OTPUMYBAJIU JIIKyBaHHS, i3
pusukom namientis 6e3 AL Ase B Harmomy oci-
JUKeHHI JiikyBaHHs iRAAS 3HMKy€e pusuk cMmepri
HaBiTh Y TOPIBHAHHI 3 BI/IMOBI/IHUM PU3UKOM TIalli-
€HTIB i3 HOPMAJILHUM TUCKOM Y KOHTPOJIbHIH IPyIIi.
Rodilla et al., 2020 [12], fimoBipHO, TIEpIIUME OTTH-
caJIvl 3HKEHHS PU3UKY CMEPTi B TOCITITaTi30BaHUX
narienTis i3 COVID-19, aki orpumyBanu iRAAS,
1110 He CylIepeYuThb HAIIUM JIAaHUM ITPO MOXKJIUBY 3a-
xucHy posb iIRAAS. Ane HaMm He Brasocst 0BECTH
He3aJieKHUI XapakTep BIMBY Al Ha cMepTHICTH
crarionapunx xgopux Ha COVID-19. Hamionass-
He KOTOPTHE IOCHI/UKeHHS B AHTJIl TOCJTiINIO0
19 256 rocmitasizaiiiit y Bigisents iHTeHCUBHOT
teparrii, mop’si3anux i3 COVID-19, i Bussuo, 1mo
namienTtu 3 [1/[2 matoTs migBuIieHnit pu3uK cMepT-
HocTi HezasexHo Big AT [13].

Cporozni icHye 6arato Cymnepedyokx o0 3B I3Ky
Mizk A" ta COVID-19. Ile crocyerbcs mporHoc-
tnyHoi 1innocti Al BruBy piBHiB AT, BIiuBy pa-
Hillle BijioMoi Ta HoBoliarHocToBaHOI Al Ta BITMBY
AHTUTINIEPTEH3UBHOI Teparii Ha TSAKKICTh 1 Pe3yJib-
taTu B naiienTis i3 COVID-19 [14].

CyTTeBUM OOMEKEHHSIM HAIIOTO JOCIiIKEHHS,
3acHoBaHoro Ha jganux apxiBy IJIK e BigcyrtHicTb
okpemoro anamizy 1oao edekrtis iAIID ta BPA.
MosiuBo came TOMy HaM He BJAJoCsd JIOBECTH
edext iRAAS ms xBopux Ha I1/I. Mu cripobyemo
HO/I0JIaTH Tie OOMEsKeHHs, MOMHHO ryMaHiTapHa Cu-
Tyalligd B KpaiHi /I03BOJIMTD MPOJOBKUTH PYTUHHI
HAyKOBI IOCJI/IPKEHHSI.

Fastbom J., Ta in. i Nyman Iliadou A., (2024)
IIPOBEJIM KOTOPTHE [JIOCJII/)KEHHS, BUKOPUCTOBYIO-
YW iHJMBiAyaJbHI JlaHi 3 HalliOHAJIbHUX PEECTPIB.
Hocnimxenns Britoyano Beix sxuresis HIBertii Bi-
koM Bizx 50 pokiB (n=3 909 321) na nmouaTky mep-
moi xBuii SARS-CoV-2 y lIenii. Huskunii pusuk
cmeprti Bix COVID-19 crniocrepiraBest mist Kopuc-
tysauiB iAIID: HR 0,92 (95% CI 0,86-0,99). [l
BPA icrorHoro 38’s13Ky He BusiBieno [15]. Hermro-
naBHo onyOsikoBanuii komenrtap Tsukamoto S., o
MOSICHIOE MeXaHi3M, 3aB/siku sikomy iAITD maioTh
nepeBarn Hajs BPA y mpodinaktuili ta jsikyBaHHI
BIPYCHUX ITHEBMOHIN. BBaxkaerbcs, 10 OJHUM i3
MexaHi3MiB 1podinaktuku mHeBMoHii iAIID e mo-
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CHJICHHST KallIboBOTO pediiekcy. Bpaaukinin i cy6-
craniis P, gxi 3asBuuaii Meraboisyorbcs AITD,
HaKOMMMYYIOThCS B UXAJIBHUX MIJISXaX TCJS BBe-
nennst iAIID, crumystioloun adepeHTHi BOJOKHA
6JTyKal04oTO HepBa, sIKi KOHTPOJIOIOTH KalllIbOBUI
pediekc, TakuM YMHOM CIIPUSIOYH KalllTbOBOMY ped-
siekcy. [TocueHHs Kanwmo MoKe CIIPUATH BiJIXapKy-
BaHHIO 30YAHUKIB, BKJIIOYAIOYN MiKpoacripario, i
MOsKe cipusTH podisiakTuili THeBMoHil. [leit mexa-
Hi3Mm BizicyTHil B BPA, sxi takoxk € iIRAAS [16]. 3rin-
HO 3 HAIllUM JIOCJIJIKEHHSIM, TTpoBezieHoro y 2023 p.
ta 3acHoBaHoro Ha fanunx apxisy KMKJI, came iATTD,
asne e bPA nemoncTpyioTs Hesasexnuii iz LI/] mpo-
TEeKTUBHWH e(eKT 1070 CMePTHOCTI TOCIiTali30Ba-
nux xsopux Ha COVID-19. Ilicia yrounenns i
naHi OyayTh ormyOTiKOBaHi.

Mu npoBesin O1liHIOBaHHS 3B’I3Ky MiX IlepeHe-
ceHHsaM Tsizkkoro COVID-19 ta pusnkom po3BUTKY
L1 Y 2023 p. 3aBAsiku aHANi3y MEIUIHOTO apXiBY
KMKUJI y 4 xBaprasni 2021 p namu Oysim oTpuMai
BUCHOBKH TITO0 XapaKTEePUCTUK TOCITITaTi30BaHUX
xBopux i3 COVID-19 sanexno Big HasgBHOCTI L1/]
[10]. Tocmitanbpha cmepTHicTh 28 ocib i3 II/] mocst-
rana 53,6%, B 125 oci6 6e3 IIJ] — 12,8% (p<0,001).
V¥ rocmitanizosanux oci6 i3 COVID-19 ta II/] Bu-
SIBJICHO 3HAYHO HUIKYNI MiHIMQJIBHUI PiBEHb KHC-
HeBoi caryparttii (p=0,006) Ta 3HAUHO BUNIMH Pi-
BeHb MakcuMasibHOTO cuctosiunoro AT (p=0,003).
Y rocmitanizoBanux oci6 i3 COVID-19 Tta IIJI
VB4l BUIMUU pPiBeHb Ba)KJIMUBOTO IPO3aANaibHO-
ro mapkepa: C-peaxktusnuii nmporein (CRP) 110,3
(49,8-126,3) mr/x nporu 50,2 (11,7-106) B oci6
i3 COVID-19 6e3 I1/1 (p<0,009) Ta 3HauHO BUIIUI
(p=0,047) piBeHb TpPOAYKTY Aerpajailii hiOpuHy,
Biztomoro sk J[-aumep, 1o € 6GioMapKepoM TPOM-
6ornunux posaaznis: 0,84 (0,75-3,91) mr/a nporu
0,64 (0,32—1,45) B oci6 i3 COVID-19 6e3 IIJT [17].

[TpoBeseHo aHasi3 aHTPOIIOMETPUYHUX, GiOXi-
MiYHUX Ta (PYHKIOHAIBHUX MOKa3HUKIB yCiX 06-
crexkennx y 2023 ta 2024 p. ocib, 1m0 mepeHecan
Baxkky hopmy COVID-19 i3 minTBepkeHoI0 peHT-
reHOM ITHEBMOHI€I0, SIKi JIiKyBasiucs Ta OyJiu BUmu-
cani 3 KMKJI y 4 xBaprauni 2021 p. (Ta6a. 2).

[Toennanns naaux 2023 Ta 2024 pokiB 7103BOIN-
JIO HaM IIPOAHaJIi3yBaTH Pe3yJIbTaTH JONOBHEHUX
rpynn COVID-19 (n=32) Ta KOHTPOJBLHOI TPy
(n=26). [Mocaimxeni rpynmu COVID-19 Bugsuiu-
cs1 crapumMu Ta 3 6ibinumM BMI, Hisk KOHTpO/IbHA
rpyma. ITokasauku MDA y rpymi COVID-19 6yaun
MEHIINMU, a piBeHb raoko3u Ta HbAlc 6inbimmm,
HiK Y KOHTpOI (Tabur. 2).

Tabnuua 2. [TokasHKK B rpynax KOHTPOMO Ta NiCNA nepeHeceHHA BaxKoi
dopmy COVID-19 3a noeHaHUMM AaHnmMm gocnigxens 2023 p. a 2024 p.

Table 2. Indicators in the control groups and after suffering severe form
of COVID-19 according to combined data from studies in 2023 and 2024

Xapaktepuctuku KoHTponb n COVID-19 n p
Characteristics  Control

Bik, poku 57,19(11,43) 26 650(1275) 32 0018
Age, years

IMT, kr/m? 27,45 (5,90) 26 31,43(549) 31 001
BMI, kg/m?

[TH, Mmonb/n 513(4,82-56) 26 559(523-6,74) 32 0,002
FPG, mmol/L

2hPG, mmonb/n 589(521-6,75) 24 564 (4,87-7,27) 19 0971
2hPG, mmol/L

HbATc, % 595(56-62) 26 630(6,05-7,00 32 0,001
6 MWT, M 534,7(7405) 26 3533(152,7) 30 0,001
MET's 1,577 (0,25) 26 1,28(0,22) 31 0,001
Act MET's 3,72(3,29-4,10) 23 2,69 (1-3,71) 30 0,006
MomipHa Ta 216(10-4373) 23 23,5(0-103) 31 0022
iHTeHcKBHa QA,

XB/TUX[EHD

MA and VA, min/

week

lpumimka. Jlani € Me (QI-QIll) abo M (SD). lNopieHaHHs 30iticHio8anu 3a
W-kpumepiem BinkokcoHa abo kpumepiem Cm’todeHma.

Note. Data are Me (QI-Qlll) or M (SD). Comparisons were performed using the
Wilcoxon W-test or the Student’s test.

Taki pesysbrati pobJsATh HEOOXiAHUM CTaH-
JlapTU3alliio 3HAWIEHUX BIMIHHOCTEN 3a BIKOM.
3 1€ MeTol MH BUKOPHUCTAIH case-control
matching procedure (Statistical software EZR
v. 1.68 (graphical user interface for R statistical
software version 4.3.1, R Foundation for Statistical
Computing, Vienna, Austria) [18]. 3razana mportie-
Zypa Jajia MOXJIUBICTh BUTAJKOBUM YWHOM 3PiB-
HSTU IPYTIH 32 BIKOM Ta 3HOB TTOPiBHSATH MOKA3HU-
kit DA ta BMI (Tada. 3).

Bugsuiocs, mo micag Takoro 3piBHAHHS I10-
MiveHuii ¢eHoMeH 3MeHIeHHsS MOKa3HUKIB (DA
(MET’s; Act MET’s) ta ¢izuanoi popmu (6 MWT).
Takosx 36epersocs i migBumientst BMI. Tlpuann-
HO-HACJIJIKOBUH 3B’430K Yy IIbOMY BUIIQJIKY TTOTpe-
Gye€ MOAIIBINOTO TOCTIIFKEHHS.

Kopessiiini acorianii 3 Bikowm, 1110 6y/1u momi-
veni y 2023 p. [10], migrBepauuck pu 36iabineH-
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[MpuKnagHi LoCNioXeHHA

Ta6nuua 3. MokasHukr 6 MWT, BMI 1a QA B rpynax KOHTpOMIo Ta nicna
nepeHeceHHA TaAxkoi popmu COVID-19 3 BUKOPWUCTAHHAM CTaHAapTV3aLil
3a Bikom (case-control matching procedure)

Table 3. Indicators of 6 MWT, BMIand physical activity in the control groups
and after suffering a severe form of COVID-19 using age standardization
(case-control matching procedure)

MoKasHuku KoHTponb n
Characteristics Control

COVID-19 n p

Bik, poku 600(525-690) 20 640(51,0-690) 20 0946
Age, years

6 MWT, m 525,1(76,9) 20 3934(769) 19 0,004
BMI, kg/m? 27,29 (5,24) 20 3191(551) 20 0,010
MET's 1,61(0.26) 20 1,35(0.23) 20 0,002
Act MET's 381(346-407) 20 344(100-354) 19 0014
MomipHa QA, 1189 (41,8-2078) 20 195(00-1203) 20 0,056
XB/TVXK[EHb

MA, min/week

lpumimxa. flawi € Me (QI-QIll) abo M (SD).
Note. Data are Me (QI-Qlll) or M (SD).

Hi KisibKOCTI rocaiprenux y 2024 p. KopessiiiiHuii
aHaui3 (paHrosa KopeJsiisg 3a CriipMeHoM) 10CTi-
JUKEHUX MTOKA3HUKIB Y TPYIT KOHTPOJIIO BUSBUB T10-
3uTuBHY KopeJisiiiio Biky 3 HBA1c (R=0,50), KBII
(R=0,38) Ta minTBep/IMB HETATUBHY KOPEJAIIIO
aumie 3 FEV 1 (R=-0,46), FVC (R=-0,46). Kopess-
milHUH anani3 (panrosa KopeJsiis 3a CriipMeHoM )
B rpyni COVID-19 BUSABUB MO3UTHUBHY KOPEJIs-
ito Biky martienTiB 3i cucromiuynum AT (R=0,53),
KBII (R=0,38) ta nerarusny xopeJisitiio 36 MWT
(R=-0,57), MET’s (R=-0,50), @A (R=-0,44), FEV
1 (R=-0,61), FVC (R=-0,55). IlikaBum pe3sy.ibra-
TOM OyJI0O BUSIBJIEHHSI HEraTUBHOI KOPEJSIHl Mik
YACTKOIO JKUPY Ta TOKa3HUKaMu (Hi3uaHoi hopmu
ta @A (6 MWT, MET’s, Act MET’s, momipaa MA),
¢dbynxkiii 3oBHinmboro auxanus (FVC ta FEV 1)
B rpyni COVID-19, Tozi AK y KOHTpoJ Takuit
3B’130K BUsABJIEeHO Jjintiie 3 6 MWT.

TakM 4MHOM, MU BCTaHOBWJIM, IO aHAMHE3
COVID-19 Mosxe cyTTEBO BILIMBATH Ha KOPEJISITiH-
Hi 3B’SI3KM MiK BIKOM Ta BaXKJIUBUMU (DyHKITIOHAJb-
HUMM 1 MeTaOOIUHUMHU [TOKa3HUKAMU, 1110 TIOSICHIOE
nesiki Mexanizmu BBy COVID-19 na Giosoriu-
HU BiK JIIOJUHU.

loxo moxasuuka 6 MW'T Busgsmiocs, 10 B
rpyni COVID-19 BiH HeraTuBHO KOPEJIIOE He JIuliie
3 BikoMm, a it 3 komnozuttieio Tisa (Fat, %), CAT ta
Mo3uTUBHO Kopesioe 3 nokazuukamu MA (MET’s,
Act MET’s, nomipaa MA) ta dymkitieo 30BHilI-
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wporo auxanug (FVC ta FEV 1). ¥V rpymi xonT-
pouito 38’5130k 6 MW'T i3 mokasuukamu DA 3HM-
Ka€, ajie 3'sIBUBCSI HETAaTUBHUU 3B’SI30K i3 piBHEM
HeAlc. [IpypumnHicTh IMX 3B’SI3KiB 3aJIUIIAETHCS
MIPEIMETOM MTOAATBIINX JTOCIIKEHb.

[IpoBenennit po3paxyHOK BiTHOUIEHHS PU3U-
kiB (RR) Bunuknenns I/ y rpynax KoHTpoJIo Ta
micsist epeHecedHst Baxkkoi ¢popmu COVID-19. ¥V
nmaiieHTiB 3 aHamHe30oM Baskkoro COVID-19 Bu-
SIBJIEHO 301JIbIIIeHHsT PU3UKY 1110710 HasiBHOCTI T1/]
(RR 6,09, p=0,027) Ta kateropii «paniiie BijloMUii
/1>, (RR 7,27, p=0,001). IIpu tbomy yepes 2 poru
micJis rocmitanbHoTo TikyBanHsa COVID-19 vactka
«sriepiie susisienoro 1/]» 3a ganumu mabopaTtop-
HUX JIOCJII/IPKEHb He Bifpi3HsIIacs Bifl KOHTPOJbHOI
TPYIIN.

[lle no 3akinyeHHs TaHAEMil TTOBIIOMJISJIA TIPO
BUIIy 9acTOTy HOBUX Bumnaakis [1/] mix yac manze-
mii [19]. PerpocniexktuBHE KOTOPTHE AOCITI/IKEHHS
B HiMeuunHi BUIBWJIO 30iJbIIEHHSI BiZITHOCHOTO
pusuky po3sutky Hooro I11/12: 1,28 (95% CI 1,05-
1,57) [20]. ITpore B 11iit KOoropTi He OYJIO MAIIEHTIB,
0 TIOTPebyBaIN TOCIITaJIbHOIO JIKYBaHHS 3 BU-
KOPUCTAHHAM TJIIOKOKOPTUKOIZIB. B idmomy mo-
cti/pKeHH] OyJI0 oriHeHo 25 MIiJBHOHIB MAlli€HTiB
y Bemmkiii bputanii Ha ocHOBI 3anuciB 3arajbHOI
MPaKTUKK Ta TMOBIJIOMJIEHO TIPO 3HAUYHE 3HWKEH-
ua piarnosi [1/[2 mig yac nepiroi xBuJii mangaemii
[21]. ABTOpH 1IBOTO MOCHTIIKEHHS MOSCHIOIOTH Ta-
KU pe3yabTaT He «IIPOdiTaKTUIHO» €0 Bipy-
Cy, a CKOpillle HeCIIPOMOKHICTIO MEJIMYHOI CucTe-
MU BYacHO miarHoctyBaTu [1J12 mig yac nanmgemii.
Orke, 3aMaeTbest 6e3 BiAMOBI/I MUTAHHS TIPO Te,
B yomy nosisirae BB COVID-19 na nosiBy HoBUX
sBunazkis I[J]2: e 6esnocepenus ais Bipycy (mps-
MWH BIIJIMB), UM 1€ HACJIIIOK YMCJTCHHUX HETIPSIMUX
edekTiB manaemii (3umkenns DA, He3g0poBe xap-
yyBaHHS, cTpec Ta iH.) [22].

Yepes BuUMyIlleHy 3MiHY [U3aliHy HaIOTO [10-
CJIDKeHHS HaM He BJAJIOCSd TIPOBECTH TOBHOIIHHE
etiziemiosiorigae fmocripkenHs BrmBy COVID-19
Ha mosgBy HOBUX BumazkiB [1/12, mpore mu 3morsm
o0’ekTuBHUMK MeTofiamu BusiBut Meniry (DA Tta
ripiny ¢isuyny Gopmy B mepexBopijinx oci6 uepes 2
poku micJist nepeHecenrst COVID-19, o orpeGyBas
rociitajabHoro JikysanHs. Li pesysbraTi BKasyloTh
Ha i BUIIEHIH pU3UK po3BuTKy 11712 y HailGmKwo-
My MaitGyTHROMY. Po3poOKa mporpam 3 BUKOPUCTAH-
HsaM MoHiTopuHry DA 7151 0€i0, 110 TIepeHecn BaskK-
ky dopmy COVID-19 noBuHHA cTaTu HACTYITHUM
3aBJIAHHAM /17151 TIPOMILIAKTUYHOI MEUITTHU.
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Bucnosku

. Pesynpratu  obcepBaiiitHoro  JOCJiIKEHHS
1097 cramionapaux xBopux Ha COVID-19,
aki gikyBanucs B KHIT «Iudextiitna sikapus
M. Koctautuniskas y 2021 poriti mokazasiu: iy-
KkpoBwuii giaber 6yB Bigomuii y 150 i3 1097 na-
mientiB i3 COVID-19 (13,7%), cmepTHicTb ce-
pell XBOPUX Ha IyKPOBUii giabet Oyra BUIOTO:
20,0% mnporu 12,4% sianosiguo (p=0,014),
4y0JIOBiYa CTaTh, BiK, piBE€Hb IJIIOKO3H B IJIa3Mi
HaTIiecepile 1 eBHI aHTUTINIEpPTEH3UBHI TIpe-
napatu Oy He3aJeKHO OB’ sI3aHi 3 PU3UKOM
cMepTi B HalieHTiB 6e3 IyKPoBOro aiabery.

. Y 2023 p. 3aBagKu aHaaizy MeJUYHOrO apXi-
By KHII «KwuiBcbhka Micbka KJIiHIUHA JiKap-
Hst Ne8» wamu Oysiv OTpUMaHi pe3yJibraTu
nono xBopux i3 COVID-19 3anexno Bix Ha-
SBHOCTI I[yKpoBoro jmiabery (3a maHumu 4
kBapramry 2021 p.): rocmitaibHa CMEpPTHICTH
28 oci6 i3 mykpoBuMm miabeTom jocsiraia
53,6%, B 125 ocib6 6e3 1ykpoBoro miabery —
12,8% (p<0,001).

. ¥YrocmitarizoBanux B Kuesioci6iz COVID-19
Ta IYKPOBUM iabeTOM BUSBJICHO 3HAYHO
HUXYUU MiHIMAJbHUU pPiBEeHb KHUCHEBOI ca-
typatii (p=0,006) Ta 3HaYHO BUIMUI PiBEHb
MaKCHUMaJIbHOTO CUCTOJIIYHOTO apTepiabHOTO
tcky (p=0,003), vixk y xBopux Ha COVID-19
6e3 1yKpOBOTO j1iabery.

. ¥YrocmitarizoBanux y Kuesioci6iz COVID-19
Ta MYKPOBUM /iabeTOM y/BiUi BUIIUIT PiBEHD
pO3anajbHOr0 MapKepa, Hik 6€3 IIyKpPOBOTO
miabery: C-peaxtuuuii nporein 110,3 (49,8—
126,3) mr/x nporu 50,2 (11,7-106) B oci6 i3
COVID-19 6e3 mykposoro aiabery (p<0,009)
ta 3Hauno Bunmmii (p=0,047) pisens /[-nmmepa,
o € 6ioMapKepoM TPOMOOTHYHMX PO3JIaliB:
0,84 (0,75-3,91) mr/an npotu 0,64 (0,32—1,45)
B 0ci6 i3 COVID-19 6e3 1ykpoBoro giadery.

. ¥ rocmitanizoBanux B KHII «Indekiiiina i-
kapasa M. Kocranruniska» oci6 i3 COVID-19
He3aJeKHUM BiJl BIKY Ta TIlIOTEH3UBHOTO JIKY-
BaHHS MMO3UTHBHMIT 3B’sI30K PU3NUKY CMepTi OYB
i/ITBEP/IKEH U 17151 PIBHS TJIIOKO3M TLJIa3MU Ha-
tiecepiie: OR 1,14 (1,02—-1,26), p=0,016 nmaa
namienTiB i3 mykposum miabetom ta OR 1,12
(1,01-1,24), p=0,026 6e3 mykpoBoro miabery.
To6to, marncu momeptu Big COVID-19 3pocra-
JIM pa3oM 31 30iJIbIIIEHHSIM TJIiKeMil HaTIecepie
He3aJIeKHO BiJl HASIBHOCTI I[yKPOBOTO JliabeTy.

6. BusaBieHo 3HMKEHHS PU3UKY CMEPTi 75T CTa-

nionapuux mnaiientis i3 COVID-19 6e3 my-
KPOBOTO JiabeTy, siki oTpuMyBaju iHri6iTopu
PEHIH-aHTIOTeH3UH-AJIb/IOCTEPOHOBOI CUCTEMH,
MOPIiBHSIHO 3 Bi/JIIIOBIIHUM PU3UKOM JJIsI CTa-
IIOHAPHUX IMAIIEHTIB i3 HOPMAJbHUM apTe-
piaJlbHUM THUCKOM, SIKi He OTPUMYBAJIU aHTHU-
rimepreHsuBHux 3acobiB: OR 0,22 (95% CI
0,07-0,72) 3 ypaxyBaHHAM BILJIMBY BiKY, CTaTi
i piBHS IJIIOKO3U I1J1a3MU HaTIlleceplie.

. 3a manumu nposegeroro y 2023-2024 pp. 06-

crexenns 32 rnepexBopismx y 2021 p. Ha BaKKY
(popmy COVID-19 vactku Bepiiie BUSBIECHOTO
iykposoro aiabery rpynu COVID-19 Tta xonT-
POJILHOI IPYTHU CTATUCTUYHO HE BiJIPI3HAIUCS.

. Kispkicna orinka ¢i3sudHoi akTHBHOCTI 3a Jia-

HUMU akTurpadii Ta omiaka GizuaHO1 HopmMu
3a TAaHUMU 6-XBUJIMHHOTO TECTy BUSBUJIA Tip-
i mokasuuku B oci6 rpynu COVID-19 nopis-
HAHO 3 KOHTPOJIbHOIO IPYIIOI0.

. BusiBnena HeraTuBHaA KOpEJAIiS MiXK 4acT-

KOIO JKUPY Ta TMOKazHukamu Gismanoi Gopmu
ta aktuBHOCTI (6 MWT, MET’s, Act MET’s,
nomipHa (isnuuyHa aKTUBHICTbH), (YHKIII 30B-
HitmHboro auxanHd (FVC ta FEV 1) B rpymi
COVID-19.

10.Ham me Bmasoca nmosectu BB COVID-19

Ha mogBy HoBUX Buma/kis 11/[2, mpore Mu 3mo-
riu 00’ €KTUBHIMU METO/[AMY BUSIBUTH MEHIITY
(bisnmuny axTuBHICTH Ta ripury ¢izuuHy hopmy
B IIEPEXBOPLINX 0Cib uepes 2 POKU Iic/s mepe-
Hecernrst COVID-19, mo mnorpebyBaB rociii-
TaJIbHOrO JiikyBaHHs. [li pe3yibratu BKasyioTb
Ha TiABWINeHn pus3nk po3sutky I1/[2 y naii-
6smxdomMy MaitbytHboMy. Po3pobka mporpam i3
BuKopuctanusiM Mouitopunry MA s ocib,
o nepenecau TskKy hopmy COVID-19 no-
BUHHA CTAaTHU HACTYIHUM 3aBJaHHAM [/ [IPO-
(pimakTUuHOI MEUTIUH.
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Crucok ckopoyeHb

BPA - 6;10katopu pertenTopis anriotensumy 11

iAII® — iHriGiTOpH aHTiOTEH3UHIIEPETBOPIOBATIBHOTO (hep-
MEHTY

KBII — xom6iHoBaHa BTpata IPUKPIIIEHH

DA - (Disuuna akTUBHICTH

LI — ykposwuii giaGer

/12 — riykposuit giabeT 2-10 TUTTY

FEV 1 — forced expiratory volume in 1 second (06’em dopco-
BAHOTO BUINXY 32 1 ceKyHIy)

FPG - fasting plasma glucose (I'TIH, riokosa B miasmi Ha-
TIIEecepIie)

FVC - forced vital capacity expiratory ((popcoBana sxkurreBa
€MHICTD BUJIUXY )

MA — moderate-intensity physical activity (momipua disuuna
AKTHUBHICTD)

MET’s — metabolic equivalent of task (merabosiutuii exBiBa-
JICHT 3371a4i)

6 MWT — 6-minute walking test (6-Tu XBUITHHHIIT TeCT XOIBO)
RAAS - renin-angiotensin-aldosterone system

VA - vigorous-intensity physical activity (inTercusHa dhisuy-
Ha aKTUBHICTH)

COVID-19 and diabetes (a mini review of
literature data and own research)
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Abstract. One of the features of the coronavirus disease (COVID-19)
caused by the SARS-CoV-2 coronavirus is the association between
the course of this infection and the presence of diabetes mel-
litus (DM). Inhibitors of the renin-angiotensin-aldosterone system
(IRAAS) can increase the expression of angiotensin-converting en-
zyme 2 (ACE2). Since ACE2 is a functional receptor for SARS CoV-2,
the question arose about the potential danger of iRAAS for patients
with COVID-19. The aim: to evaluate the outcomes of hospital treat-
ment of COVID-19, taking into account the presence of DM and the
use of iIRAAS and risk factors for the development of DM in patients
who have recovered from severe COVID-19. Material and meth-



ISSN 1680-1466" ENDOKRYNOLOGIA" 2025, VOLUME 30, No. 2

ods: analysis of medical archives regarding the treatment outcomes
of inpatients with COVID-19 (n=1097) in the Municipal non-profit
enterprise «Infectious Diseases Hospital of Kostyantynivka» (IDHK)
and Kyiv Municipal Clinical Hospital Ne8 (KMCH) in 2021 (n=153, of
which 28 people had DM). The results of 947 IDHK patients with
COVID-19 and 150 patients with diabetes were analyzed at the time
of hospitalization and treatment during their stay in the hospital.
Contact was established with 93 individuals discharged from the
KMCH in 2021, of which 32 signed informed consent and were ex-
amined in 2023-2024 (glucose tolerance test — GTT, anthropometric
measurements, glycated hemoglobin (HbATc), external respiratory
function (FVC, FEV 1) and 6-minute walk test (6 MWT). Physical ac-
tivity (PA) was assessed using a 7-day actigraphy and combined at-
tachment loss (CAL) of teeth. 26 people without a history of severe CO-
VID-19 served as a control group. Logistic regression analysis was used
for statistical evaluations. Results: mortality among patients with DM
in the KMCH was higher than without DM: 20.0% vs. 12.4%, respectively
(p=0.014), male gender, age, and fasting plasma glucose (FPG) were in-
dependently and positively associated with the risk of death in patients
without DM, and iRAAS treatment with reduced risk: OR 0.22 (95% Cl
0.07-0.72) taking into account age, gender and FPG. In the KMCH, the
mortality of people with DM reached 53.6%, and in people without DM
12.8% (p<0.001), in COVID-19 patients with DM, the levels of C-reactive
protein and D-dimer were higher than without DM. According to the
survey (2023-2024) of 32 patients who recovered from the disease
(2021), the proportions of new DM in the COVID-19 group and the
control group did not differ. Age-standardized 6 MWT and MET's were
lower in COVID-19 survivors: 3934 (76.9) m and 1.35 (0.23) versus 525.1
(76.9) m and 1.61 (0.26) in the controls. Correlation analysis in the COV-
ID-19 group revealed positive correlation of patient age with systolic BP,
CAL and a negative correlation with 6 MWT, MET's, PA, FEV 1, FVC, and
in the control group — a positive correlation of age with HbA1c, CAL
and confirmed a negative correlation with FEV 1, and FVC. Conclusion:
objective methods revealed lower PA and worse physical fitness 2 years
after COVID-19, requiring hospital treatment. These results indicate an
increased risk of developing DM2 in the near future. Development of
PA monitoring programs for people who have suffered a severe form of
COVID-19 should be the next task for preventive medicine.
Keywords: COVID-19, diabetes mellitus, mortality, RAAS inhibitors,
6-minute walk test, actigraphy, physical activity.
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Abstract. The metastatic process involves the exit of cancer cells from the primary tumor, their transition into the transport
system, colonization and proliferation in a distant organs. Cells acquire invasive properties through the formation of actin-based
invadopodia, along with the secretion of matrix metalloproteinases (MMPs) that can degrade extracellular matrix proteins.
The aim: to compare the levels of MMP type 2 (MMP-2) in samples of follicular adenoma, goiter, papillary thyroid carcinoma
(PTC), metastases (Mts), and conditionally normal tissue. Material and methods. Postoperative samples of tissue and
blood plasma, obtained from the surgical department of the Institute's clinic, were used for research. The amount of MMP-
2 was determined using enzyme immunoassay kits. Results. The level of MMP-2 in the goiter tissue exceeded the levels in
conditionally normal tissue by approximately 2 times. A similar ratio was observed in PTC tissues without Mts. The concentration
of MMP-2 in the tumor tissue of the PTC with Mts was higher than in the conditionally normal tissue by more then 6 times. It
is important to note that the level of MMP-2 in Mts did not differ from the goiter tissue and tumor tissue of the PTC without
Mts. In blood plasma of patients with PTC without Mts, the concentration of the MMP-2 significantly exceeded its level in
control plasma. The concentration of MMP-2 in the blood of patients with PTC and Mts was more then 5 times higher than
in conditionally normal tissue and more then 2 times higher than in tumor tissue of PTC without Mts. Conclusions. Our data
indicate significant differences in the concentration of MMP-2 between tumor tissues of PTC without and with Mts. It should
be emphasized the fact that in the blood plasma the level of MIMP-2 was also significantly higher in PTC patients with Mts than
in healthy people and PTC patients without Mts. The latter circumstance can become the basis for the preoperative prognosis
of the development of Mts in PTC patients.

Keywords: papillary thyroid carcinoma, metastasis, matrix metalloproteinase-2.

Metastases are the leading cause of death from
malignant tumors. The process of metastasis in-
volves the exit of cancer cells from the primary
tumor, their transition into the blood or other
transport system and, finally, colonization and
proliferation in a distant organs [1-6].

Cells acquire invasive properties through
the formation of actin-based protrusions known
as invadopodia, along with the secretion of MMPs

that can degrade extracellular matrix proteins [7].
Membrane MMP-1, MMP-2, and MMP-9 have
been shown to be involved in extracellular ma-
trix degradation in invadopodia. MMP-2 and
MMP-9 are particularly associated with invasion
and metastasis because they are able to degrade
type IV collagen, a major component of the base-
ment membrane. MMP-2 is a zinc-dependent en-
dopeptidase that functions to digest gelatin and
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various collagens and is involved in the develop-
ment of many tumors [8-11].

One of the most important tasks facing en-
docrine surgery is the determination of reliable
markers of metastasis in the treatment of PTC.
Of particular value are markers that can be de-
termined at the stage of preoperative research.
MMP-2 can be one of these markers.

The aim of the study was to determine level
of MMP-2 in postoperative samples of follicular
adenoma, goiter, multinodular goiter, PTC, me-
tastases, and conditionally normal tissue.

Material and methods

The research protocol was approved by the
Ethics Committee of the SI «V.P. Komisarenko
Institute of Endocrinology and Metabolism of
the NAMS of Ukraine». All patients signed in-
formed consent for further diagnostic and scien-
tific research on their biomaterials.

Postoperative samples of follicular adenoma,
2 types of goiter, PTC, metastases, and condi-
tionally normal (non-tumor or morphologically
unchanged tissue) tissue, obtained from the sur-
gical department of the Institute's clinic, were
used for research. Blood plasma were also analyz-
ed. Blood was obtained by standard venipuncture
and stored in EDTA tubes. Plasma was separated
by centrifugation within 10 minutes after blood
sampling. The concentration of protein in cell
lysates was determined according to [12]. Blood
controls were taken from healthy individuals
without thyroid and comorbid diseases.

Samples were stored at -80 °C until use. The
amount of MMP-2 was determined using enzyme
immunoassay kits EHO0017 (FineTest®, Chi-
na). Measurements were performed at an optical
wavelength of 450/630 nm on an immunoenzy-
matic plate analyzer Stat Fax 3200 (Awareness
Technology, USA).

Patients with PTC, PTC+Mts, follicular ad-
enoma and goiters (89 samples in total) partic-
ipated in the study. Group 1 included 8 sam-
ples with follicular adenoma, group 2 included
8 samples with nodular goiter, group 3 included
8 samples with multinodular goiter, groups 4 in-
cluded 12 samples with PTC without Mts, group
5 included 24 samples with PTC and Mts. The
concentration of MMP-2 in plasma of 9 patients
with PTC without Mts and 10 patients with
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PTC and Mts was also determined. Plasma from
4 individuals without thyroid disease and other
chronic diseases, representative for age, was used
as a control.

Statistical analysis and data presentation were
performed using Origin 7.0 software. The results
of the study are presented as M*SE. Student's
t-test was used to compare data groups. Values of
p<0.05 were considered significant.

Results and discussion

The Fig. 1 presents the results of the MMP-2
detection in the postoperative tissue of patients
with PTC, follicular adenoma and goiter. No sig-
nificant differences were observed between the
concentration of MMP-2 in adenoma tissue and
in the corresponding conditionally normal tissue.
The level of MMP-2 in the tissue of nodular and
multinodular goiter exceeded the levels in condi-
tionally normal tissue by approximately 2 times.
A similar ratio was observed in PTC tissues with-
out Mts. At the same time, the concentration of
MMP-2 in the tumor tissue of the PTC with
Mts was higher than in the conditionally normal
tissue by more then 6 times. It is important to
note that the level of MMP-2 in Mts did not dif-
fer from the goiter tissue and tumor tissue of the
PTC without Mts (fig. 1).

MMP-2
%
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*®

il st

L] L]
N FA. N G N MG N PTC N PTC+ Mts
Groups

Fig. 1. MMP-2 quantity in the thyroid tissue of patients with PTC,
follicular adenoma and goiter.

Note. N — conditionally normal (histologically unchanged) tissue;
FA - follicular adenoma, G - nodular goiter, MG — multinodular
goiter, PTC — tumor tissue, PTC+ — tumor tissue with Mrts,
Mts — metastases tissue. In each group, N was taken as 100%.
* — significantly different from conditionally normal tissue, p<0.05;
+ — significantly different from all other samples, p<0.05.
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In blood plasma of patients with PTC with-
out Mts, the concentration of the MMP-2 signif-
icantly (~1.8 times) exceeded its level in control
plasma (Fig. 2), whereas the concentration of
MMP-2 in the blood of patients with PTC and
Mts was more then 5 times higher than in of con-
ditionally normal tissue and more then 2 times
higher than in tumor tissue of PTC without Mts.
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Fig. 2. MMP-2 quantity in the blood plasma of patients with PTC.

Note. * — significantly different from control samples, p<0.05;
+ — significantly different from PTC samples.

An urgent task facing surgeons in the treat-
ment of PTC is the search for specific markers
of Mts. The number of such markers is already
several dozen, but it is still difficult to determine
whether Mts will form in thyroid carcinomas, as
well as to predict the development of radioiodine
resistance of Mts. According to our data, pro-
liferating cell nuclear antigen [13, 14] and the
expression of a rare isoform of ribosomal kinase
S6K — p60S6K [15] are markers that can indicate
the aggressiveness and metastatic potential of
thyroid tumors. Other authors have shown that
MMP-2 expression are closely related to PTC
progression and invasion [9, 16-18].

Conclusions

1. 1. Data obtained indicate significant differ-
ences (almost by 3 times) in the concentra-
tion of MMP-2 between tumor tissues of PTC
without and tissues of PTC with metastasis.

2. 2. The level of MMP-2 in Mts was signifi-
cantly lower then in tumor tissue.

10.

11.

12.

3. The level of MMP-2 in the blood plasma
was significantly higher in patients with PTC
and Mts than in healthy people and PTC pa-
tients without Mts.

4. The latter circumstance can become the
basis for the preoperative prognosis of the de-
velopment of Mts in PTC patients.
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PiseHb MaTpuKCHOT MeTanonpoteinasu-2
y Nna3mi KPoBi, NyxnuHax Ta MeTacTasax
wuTonoaibHoi 3ano3n

H.A. Ko6puHcbKa, B.M. Mywkapbos, H.l. JleBuyk,
O.l. KoB3yH, I.I. KomicapeHko, b.b. l'yaa, M.[l. TpoHbKO

LY «IHCTUTYT eHpoKpuHonorii Ta 0bMiHy pedoBuH im. B.I1. KomicapeHka
HAMH YkpaiHu»

Pesiome. MeTactaTuyHuiA Npouec nepeadayae BuUxif pakoBux Kii-
TUH 3 NEPBUHHOI NYXMHK, Nepexif iX y TPaHCMOPTHY CUCTEMY, KOMO-
Hi3auilo i nponidepallito y BigaaneHnx opraHax. KnitvHu HabysaloTb
iHBa3MBHMX BNACTMBOCTEN Yepes yTBOPEHHA IHBaJOMOAIN Ha OCHOBI
AKTMHY Pa30M i3 CEKPEL|iEi0 MAaTPUKCHUX MeTanonpoTeinas (MMP), Aki
MOXYTb PyiHyBaTV GINKK No3akniTMHHOrO Matpurkcy (ECM). MeTa.
MeToto gocnigkeHHsa 6yno nopisHaAHHA pisHiB MMP-2 y 3paskax ¢o-

NiKynApHOI ageHomu, 306a, NaninApHOT KapyMHOMK WMUTONORIOHOT

3ano3u (PTC), meTacTasiB Ta YMOBHO HOpManbHOI TKaHWHY. MaTepi-
an i metogm. [Ina focnifkxeHb BUKOPUCTOBYBaNM nicnaonepauinHi
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3Pa3ku TKaHWH | Nnasmy KPOBi, OTPUMAHI 3 XipypriyHoro BiggineHHA
KNiHiKK IHCTUTyTy. Kinbkicte MMP-2 Br3Havanu 3a JONOMOroK Ha-
6opis ana imyHobepmeHTHOro aHanizy. Pesynbrati. PiseHb MMP-2
y TKaHWHi 300y nepeByilyBaB PiBEHb YMOBHO HOPManbHOT TKaHUHM
npunbnnsHo y 2 pasw. MNogibHe cniBBigHOWEHHA CnocTepiranoca i 8
TkaHuHax PTC 6e3 meTacTasis. KoHueHTpauia MMP-2 B nyxnuHHii
TKaHWHI PTC 3 MeTacTazamu Gyna BULOIO, HiX B YMOBHO HOPMarbHild
TKaHWHI 6inbLU HiX Y 6 pa3is. Baxn1eo Bia3HaumTy, wo piseHs MMP-2
y MeTacTa3ax He BIAPI3HABCA Bif TKaHUHWM 306a Ta MyXNUHHOT TKaHW-
Hu PTC 6e3 meTacTasiB. Y nna3mi Kposi xBopux Ha PTC 6e3 meTacTasis
KOHUeHTPauia MMP-2 3HayHO nepeBuLLyBana piBEHb Yy KOHTPOSbHIM
nna3smi. KoHueHTpauida MMP-2 y kposi nauienTis i3 PTC i meTacTasamu
6yna 6inbW HiX y 5 pasiB BULIOIO, HiXK B YMOBHO HOPMAbHill TKaH!-
Hi, T 6inblW HiX Yy 2 pa3un BUWOI, HIX Y NyXMHHIK TKaHuHi PTC 6e3
meTacTasis. BucHoBKM. OTpUMaHi Hamu [jaHi CBigyaTb Npo CyTTEBI
BIAMIHHOCTI KOHUeHTpauii MMP-2 MK nyxanHHUMKU TKaHnHammn PTC
6e3 Ta 3 MeTacTazamu. Cnig NigKPecuT To GaKT, WO B Nia3mi KPOBi
piBeHb MMP-2 Takox 6yB [OCTOBIPHO BUWMUM Y XBOpWX Ha PTC 3 me-
TacTa3amu, HiX y 340poBUX Ntoael i xopwx Ha PTC 6e3 meTacTasis.
OcTaHHA 0bCTaBMHa MOXe CTaTV OCHOBOIO [N1A NepeaonepaLinHoro
MPOrHO3Y PO3BUTKY MeTacTasis y xsopux Ha PTC.

KntouoBi cnoBa: naninapHa KapumMHoma WrTonoAioHol 3ano3u, me-
TacTasn, MaTPUKCHa MeTanonpoTeiHasa-2.
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Abstract. The article presents the results of a prospective controlled clinical study aimed at evaluating the effectiveness
of hepatoprotective therapy using ademethionine as part of a comprehensive treatment approach for patients with
hypothyroidism and metabolic dysfunction-associated steatotic liver disease (MASLD). The study included 90 participants
divided into three groups: the main group received combined therapy with levothyroxine and sublingual ademethionine; the
comparison group received only thyroid hormone replacement therapy; and the control group consisted of apparently healthy
individuals. All patients underwent a comprehensive clinical and laboratory examination before and after a 12-week course of
treatment, including assessment of liver function parameters, thyroid status, insulin resistance index, and liver morphometric
and structural characteristics based on ultrasound data. As a result of the combined treatment with levothyroxine and
ademethionine in the main group, a statistically significant reduction was observed in the activity of liver enzymes — alanine
aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyltransferase (GGT), alkaline phosphatase (ALP),
sorbitol dehydrogenase (SDH), and lactate dehydrogenase (LDH); improvement in thyroid profile (reduction in thyroid-
stimulating hormone (TSH), increase in free thyroxine (FT4)); reduction in insulin resistance (decreased homeostatic model
assessment of insulin resistance (HOMA-IR) index); improvement in ultrasound liver parameters (reduction in steatosis grade);
as well as decreased body mass index and waist circumference (WC). In the comparison group, similar changes were less
pronounced and mostly statistically insignificant. In the control group, all parameters remained stable. The obtained results
confirm the clinical rationale for including ademethionine in treatment regimens for patients with hypothyroidism and
MASLD to achieve more effective correction of hepatic and metabolic disorders, prevention of steatohepatitis progression,
and reduction of the risk of fibrotic changes in hepatic parenchyma. The use of a comprehensive approach makes it possible
to influence both the etiopathogenetic mechanisms and clinical manifestations of comorbid pathology, thereby increasing
treatment efficacy and opening perspectives for further research in this field.

Keywords: hypothyroidism, metabolic dysfunction-associated steatotic liver disease, non-alcoholic fatty liver disease,
hepatoprotective therapy, ademethionine, insulin resistance, thyroid hormones, steatosis, liver function.
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Hypothyroidism is one of the most common en-
docrine disorders, accompanied by significant al-
terations in carbohydrate, lipid, and energy metab-
olism. A deficiency of thyroid hormones promotes
the development of metabolic syndrome, dyslipi-
demia, and insulin resistance, which in turn creates
prerequisites for the progression of MASLD a re-
cently adopted term replacing non-alcoholic fatty
liver disease [1].

MASLD is the most prevalent chronic liver dis-
ease worldwide, associated with triglyceride accu-
mulation in hepatocytes, inflammatory infiltration,
and, in some cases, the development of fibrosis or
cirrhosis. Patients with hypothyroidism are at in-
creased risk of steatohepatitis progression due to
impaired fatty acid metabolism, decreased mito-
chondrial B-oxidation activity, and reduced insulin
receptor expression [2].

Thyroid dysfunction affects not only hormone
synthesis but also the transport of trace elements,
the antioxidant system, and the activation of
hepatocellular enzymes. Selenium deficiency, for
instance, may exacerbate hepatocyte dysfunc-
tion through impaired glutathione peroxidase and
deiodinase activity [3].

In addition to trace element imbalances, hypo-
thyroidism is associated with decreased activity of
the endogenous antioxidant system, contributing
to the accumulation of free radicals and increased
oxidative stress. This mechanism plays a key role
in liver damage in metabolic syndrome. Melatonin
use as an antioxidant reduces oxidative burden and
improves liver function in patients with comorbid
metabolic disorders [4].

Hepatoprotective therapy is regarded as a promis-
ing approach in the management of MASLD. Agents
based on ademetionine (S-adenosyl-L-methionine)
improve phospholipid metabolism, reduce pro-in-
flammatory cytokine activity, and promote hepatic
cell regeneration. A systematic review demonstrated
that hepatoprotectors effectively reduce ALT, AST
levels, improve insulin resistance, and liver histology
in non-alcoholic fatty liver disease [5].

The combination of L-thyroxine with hepato-
protective agents improves liver function markers,
reduces steatosis and fibrosis in patients with hypo-
thyroidism, and normalizes lipid profile and glyce-
mic control [6]. However, these studies are limited
and not conclusive due to variations in population
selection, follow-up duration, and lack of stratifica-
tion by the degree of thyroid dysfunction.

An analysis of clinical and laboratory indicators
in patients with metabolic syndrome and type 2 di-
abetes revealed a significant increase in ALT, AST,
ALP, LDH levels, and decreased cholinesterase ac-
tivity in patients with NASH [7]. This indicates
cytolytic syndrome, impaired detoxification, and
decreased synthetic liver function.

Thus, despite existing evidence supporting the
beneficial effects of hepatoprotectors in non-al-
coholic fatty liver disease/MASLD, the role of
hepatoprotective therapy in patients with com-
bined pathology — hypothyroidism and MASLD —
requires further investigation. The relevance of the
issue lies in the need to develop an individualized
treatment approach considering thyroid status,
metabolic characteristics, and the extent of liver
damage.

Aim. To evaluate the effectiveness of hepatopro-
tective therapy in patients with hypothyroidism
and MASLD by analyzing changes in biochemical
liver function parameters, degree of steatosis, and
insulin resistance index before and after treatment
with ademetionine.

Material and methods

This was a prospective, controlled, cohort study
conducted to evaluate the effectiveness of hepato-
protective therapy using the sublingual form of
ademetionine at a dose of 800 mg/day in patients
with hypothyroidism combined with MASLD. The
study involved a comparison of clinical-laboratory,
biochemical, hormonal, metabolic, anthropometric,
and ultrasound parameters before and after a 12-
week course of treatment.

The research was conducted at the Iva-
no-Frankivsk Regional Clinical Hospital and the
Bioelementology Center of the Ivano-Frankivsk
National Medical University.

A total of 90 individuals were enrolled in the
study and divided into three groups: the main
group (n=40) included patients with hypothy-
roidism and MASLD who received levothyroxine
in combination with hepatoprotective therapy
(ademetionine); the comparison group (n=30)
consisted of patients with the same pathology re-
ceiving only thyroid hormone replacement thera-
py; the control group (n=20) comprised apparent-
ly healthy individuals without endocrine or liver
pathology.
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The study employed stratified randomization as
part of the controlled clinical trial design. Patient
allocation to treatment groups was performed using
the «sequential numbering» method with the aid of
a random number table.

All participants provided written informed con-
sent to take part in the study.

Inclusion criteria were: age between 20 and 65
years, laboratory-confirmed hypothyroidism (el-
evated TSH with normal or reduced FT4), and
a verified diagnosis of MASLD according to the
European Association for the Study of the Liver
(2020) criteria, confirmed by ultrasound evidence
of hepatic steatosis along with at least one metabol-
ic risk factor (abdominal obesity, insulin resistance,
or dyslipidemia), and elevated levels of at least one
liver enzyme (ALT, AST, GGT, ALP, or SDH).

Exclusion criteria included: hepatitis B or C, di-
abetes mellitus, active systemic or oncological dis-
eases, glucocorticoid or hepatotoxic therapy in the
previous 6 months, pregnancy, or lactation.

Hormonal parameters, including TSH and FT4,
were measured using the enzyme-linked immuno-
sorbent assay with DRG kits (USA). Biochemical
indicators of liver function included the activity
of ALT, AST, GGT, ALP, SDH, cholinesterase, and
LDH, determined spectrophotometrically using re-
agents from Lachema (Czech Republic) and Philips
Diagnostics (Germany). The metabolic profile was
assessed by measuring fasting glucose levels (glu-
cose oxidase method) and insulin (enzyme-linked
immunosorbent assay), followed by the calculation
of the HOMA-IR index using the formula: HO-
MA-IR = (fasting glucose X insulin) / 22.5. The in-
dex was interpreted as normal at HOMA-IR <2.77,
moderate insulin resistance at 2.77-5.0, and severe
resistance at >5.0.

Anthropometric data included body mass in-
dex and WC, measured according to the standards
of the World Health Organization (1997) and the
International Diabetes Federation (2005). Abdom-
inal obesity was diagnosed when WC exceeded 80
cm in women and 94 cm in men. Liver ultrasound
was performed to assess parenchymal echogenicity,
structural integrity, and the degree of steatosis ac-
cording to the following grading scale: grade 0 — no
steatosis, grade 1 — mild (up to 33% involvement),
grade 2 — moderate (34-66%), and grade 3 — severe
(>66%).

The hepatoprotective therapy in the main group
involved sublingual administration of ademetio-
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nine at a dose of 400 mg twice daily for 12 weeks.
After completion of the treatment course, all pa-
tients underwent repeat evaluation of the specified
parameters to assess therapy effectiveness.
Statistical analysis was performed using STA-
TISTICA 10.0 software (StatSoft Inc., USA). Nor-
mality of distribution was tested using the Shap-
iro-Wilk test. For intergroup comparisons, the
Student’s t-test or the Mann—Whitney U test was
used depending on the distribution, and the x*-test
was used for categorical variables. Differences were
considered statistically significant at p<0.05.

Results and discussion

Following the completion of the 12-week treat-
ment course, a detailed comparative analysis of
clinical and laboratory parameters was conducted
among the three clinical groups: the main group
(patients with hypothyroidism and MASLD re-
ceiving combined therapy with levothyroxine and
ademetionine), the comparison group (patients
with the same diagnosis receiving only thyroid hor-
mone replacement therapy), and the control group
of practically healthy individuals (Table).

Given the gastrointestinal changes observed
in patients with hypothyroidism, our study prior-
itized the sublingual form of the hepatoprotective
agent ademetionine. The sublingual formulation
bypasses cytochrome P450 metabolism and avoids
loss of active substance by being absorbed direct-
ly into the bloodstream. Since the drug is absorbed
through the oral mucosa, it bypasses first-pass he-
patic metabolism, which increases its bioavailabil-
ity and enables a relatively rapid onset of action
compared to oral administration [8].

According to the results of the liver function anal-
ysis, patients in the main group demonstrated a sig-
nificant decrease in the activity of cytolytic enzymes,
including ALT, AST, GGT, and SDH (Table). The
reduction in the activity of these enzymes indicates a
decrease in the degree of hepatocellular injury.

In addition, a significant reduction in LDH ac-
tivity was recorded in patients of the main group
(Table). This enzyme is a sensitive marker of cytol-
ysis — its elevation reflects hepatocyte damage and
the release of intracellular enzymes into the blood-
stream; therefore, its reduction suggests a decrease
in liver tissue destruction.

ALP activity, which also decreased in the main
group, is a marker of cholestasis — impaired bile
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Table. Comparative dynamics of biochemical parameters in patients with hypothyroidism and MASLD before and after treatment (M+SD)

Parameters Group n Before After treatment A, % p Cohen’sd 95% Cl
treatment

AST, U/L Group | 40 65.38+10.10  41.31+£2.89 -36.8% <0.01 324 40.4-42.2
Group Il 30 39.23+2.25 38.62+1.80 -1.6% <0.01 03 38.0-39.3
HC 20 24.75+5.06 - - - - 22.5-27.0

ALT, U/L Group | 40 5532+13.88 414941041 -25.0% <0.01 1.13 38.3-44.7
Group Il 30 19.71+6.63 18.3644.98 -6.8% <0.01 023 16.6-20.1
HC 20 19.14+4.80 - - - - 17.0-212

GGT, U/L Group | 40 103.81£28.59  70.89+30.20 -31.7% <0.01 112 61.5-80.2
Group Il 30 63.59+11.80  43.73+£11.63 -31.2% <0.01 1.7 39.6-47.9
HC 20 23.60+9.51 - - - - 19.4-27.8

LDH, U/L Group | 40 418.59+88.28 353.23+8890  -15.6% <0.01 0.74 325.7-380.8
Group Il 30 253124900 2389545510  -5.6% <0.01 0.36 219.2-258.7
HC 20 1847443377 - - - - 169.9-199.5

SDH, U/L Group | 40 3.29+0.88 1.99+1.01 -39.5% <0.01 137 1.7-23
Group Il 30 2.14+0.57 1.33+0.61 -37.9% <0.01 1.37 1.1-15
HC 20 0.91+0.27 - - - - 08-1.0

ALP, U/L Group | 40 89.65+20.38  89.29+19.70 -0.4% <0.01 0.02 83.2-954
Group Il 30 89.04+0.27 89.06+0.18 0.0% <0.01 -0.09 89.0-89.1
HC 20 8851+£2856 - - - - 76.0-101.0

HOMA-IR Group | 40 4.58+1.05 3.47+0.63 -24.2% <0.01 1.28 33-37
Group Il 30 3.10+0.71 2.68+0.56 -13.5% <0.01 0.66 25-29
HC 20 1.19+0.97 - - - - 0.8-1.6

Note. Group | — patients with hypothyroidism + MASLD who received levothyroxine + ademetionine. Group Il — patients with hypothyroidism + MASLD
who received levothyroxine only. HC — healthy controls. A, % — percentage change in the parameter after treatment. p — statistical significance (p-value),
<0.05 considered significant. Cohen’s d — effect size (0.2 — small, 0.5 — medium, >0.8 - large effect). 95% Cl — confidence interval for the post-treatment mean

value.

outflow (Table). Its reduction during treatment
suggests improvement in the functional state of the
hepatobiliary system and a decrease in biliary sta-
sis.

Cholinesterase activity, an indicator of the liv-
er’s protein-synthesizing function, showed a pos-
itive trend, although the changes were not statis-
tically significant (p>0.05) (Table). Given that
reduced cholinesterase activity is a characteristic
sign of hepatodepressive syndrome, the observed
upward trend may indicate the recovery of synthet-
ic processes in the liver parenchyma.

In the comparison group, where patients re-
ceived only levothyroxine, the enzyme activity
dynamics were less pronounced and did not reach
statistical significance (Table). These findings sug-
gest the limited effectiveness of monotherapy in pa-
tients with hypothyroidism and MASLD.

Assessment of the metabolic profile under the
influence of thyroid hormone replacement therapy
and hepatoprotective treatment revealed a signif-
icant reduction in insulin resistance in the main
group (Table), which may be attributed both to
improved liver function and the potential effect of
ademetionine on insulin sensitivity. In the compar-
ison group, a downward trend in HOMA-IR was
also observed, while in the control group, the index
remained within the normal range.

Regarding thyroid status, improvement in hor-
mone levels was observed in both hypothyroid pa-
tient groups following replacement therapy: in the
main group, TSH levels decreased from 7.84+2.35
t0 3.24+1.17 pIU/mL (p<0.01), and FT4 increased
from 10.1£2.8 to 14.7£3.2 pmol /L (p<0.01); in the
comparison group, TSH decreased from 7.63£2.42
t0 4.85+1.69 pIU/mL (p<0.05), and FT4 increased
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from 10.4%2.6 to 13.2+2.9 pmol /L (p<0.05). In the
control group, thyroid hormone levels remained
stable throughout the observation period.

Analysis of the dynamics of morphometric and
structural parameters of the liver based on ultra-
sound examination revealed a significant decrease
in the degree of steatosis in the main group: the pro-
portion of patients with grade 3 steatosis decreased
from 32.5% to 10%, with grade 2 from 47.5% to
22.5%, while the proportion with grade 1 increased
from 20% to 60% (p<0.01), indicating a positive
trend in hepatic fat infiltration. In the comparison
group, a similar trend toward improvement was
observed, but it did not reach statistical signifi-
cance (p>0.05). These findings may highlight the
additional role of the hepatoprotective agent in im-
proving the morphological condition of liver tissue
(Table).

Additionally, changes in anthropometric pa-
rameters were recorded: body mass index in the
main group decreased from 35.4%0.59 to 30.1+
+3.5 kg/m? (p<0.05), and WC decreased by 4.8+
1.6 cm (p<0.01), indicating a beneficial effect of
the therapy not only on liver and hormonal param-
eters but also on general metabolic disturbances.
In the comparison group, these changes were less
pronounced and not statistically significant (body
mass index reduction by 0.8 kg/m? WC decrease of
2.1+1.3 cm; p>0.05). Anthropometric parameters
remained stable in the control group.

The results of the conducted study demonstrat-
ed that the use of combined therapy with levothy-
roxine and sublingual ademetionine in patients
with hypothyroidism and MASLD leads to a sta-
tistically significant improvement in biochemical,
hormonal, morphological, and metabolic parame-
ters compared to monotherapy with thyroid hor-
mones. The obtained data are consistent with the
findings of previous studies, which indicate the
potential synergy between thyroid and hepatotrop-
ic therapies in combined pathology of the thyroid
gland and liver [6]. This confirms the feasibility of
including hepatoprotective therapy in the compre-
hensive treatment strategy for patients with hypo-
thyroidism and MASLD.

Conclusions
Patients with hypothyroidism and MASLD
exhibit significant impairment of liver function,

characterized by elevated hepatic enzyme activity,
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insulin resistance, and thyroid dysfunction. The
conducted study demonstrated that the adminis-
tration of combined therapy with L-thyroxine and
ademetionine leads to a significant improvement in
biochemical markers of liver function (reduction
in ALT, AST, GGT, LDH, ALP, and SDH activity,
along with a trend toward increased cholinester-
ase), a decrease in the HOMA-IR index, normaliza-
tion of TSH and FT4 levels, and a reduction in the
degree of steatosis as evidenced by ultrasound find-
ings. The use of hepatoprotective therapy as part
of a comprehensive treatment regimen for these pa-
tients shows high clinical efficacy and is advisable
for preventing the progression of steatohepatitis
and fibrosis. The results are consistent with current
concepts of MASLD pathogenesis and confirm the
necessity of a multidisciplinary approach in manag-
ing patients with combined endocrine and hepatic
pathology.

Future research perspectives

Further studies should focus on evaluating the
long-term efficacy and safety of hepatoprotective
therapy in combination with thyroid hormone re-
placement therapy in patients with hypothyroid-
ism and MASLD. This includes involving larger
cohorts, stratification by type of hypothyroidism,
degree of steatosis, and disease duration. Addition-
al imaging techniques (magnetic resonance imag-
ing, fibroelastography), as well as assessment of
systemic inflammation markers, fibrogenesis, and
oxidative stress, should be employed to gain deep-
er insights into the pathophysiological mechanisms
underlying the interplay between thyroid dysfunc-
tion and metabolically induced liver damage.
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OuinKa etheKTUBHOCTI renaTonpoTEKTOPHOI
Tepanii B NauieHTIB i3 rinoTMpeo3oM Ta
MeTaboniyH0-acouiii0BaHOK CTEATOTMYHOK
XBOP000I NeYiHKm

0.1. CikopuH, H.B. CKpunHuk, I M. EpcTeHiok,
B.A. Tpu6, O.4. Mpuwnsk, I.B. YepHaBcbKa, T.B. PomaHis

IBaHO-DPaHKIBCbKMIA HaLiOHANbHWI MeanYHWUIA yHiBepCUTeT

Peslome. Y CTaTTi NpeacTaBneHo pesynsratt NPOCNeKTUBHOO KOHT-
POMbOBAHOIO  KIIHIYHOTO  JOCHIAMKEHHS, CNPAMOBAHOrO Ha OLiHKY
ePeKTUBHOCTI renaTonpoTeKTOPHOI Tepanii i3 3aCTOCYBaHHAM aaeme-
TIOHIHY B CKadi KOMMNIEKCHOrO NiKyBaHHA NaLjieHTIB i3 MNOTMPeo3omM
Ta MeTaboniuHO-aCoUIMOBAHOI CTEATOTUUHOK XBOPOOO MeyiHKM
(MACXT). [o gocnimkeHHs 6yno 3anydeHo 90 ocib, Aki bynv po3nogine-
Hi Ha TpW rpynu: OCHOBHa rpyna OTpMMyBasna KoOMOIHaLlilo NeBOTUPOK-
CVHy Ta CybniHrBanbHOroO afemMeTioHIHy; rpyna NOPIBHAHHA — nuwe
3amicHy Tepanito TUPEOILHUMI TOPMOHaMK; KOHTPObHA rpyna CKiafa-
NacA 3 NPaKTUYHO 340POBYX OCID. YCi YUaCHUKIM NPONLIAN KOMMEKCHe
KniHiko-nabopaTopHe oOCTEXeHHs [0 Ta Nicns 12-TUKHEBOrO Kypcy
Tepanii, AKe BKMOYaNo BM3HAYeHHA GIOXIMIYHMX MOKA3HWIKIB QyHKLil
NEeYiHKK, OLIHKY TVPEOIOHOrO CTaTyCy Ta iHOEKCY IHCYNiHOPe3NCTEHT-
HOCTI. Y MauieHTiB OCHOBHOI TPyn¥ Bifj3HaYEHO CTaTUCTUYHO AOCTO-
BipHE 3HWXKEHHSA aKTUBHOCTI GepPMEHTIB MeudiHKK (anaHiHamiHoTPaHC-
depasw, acnapTaTamiHOTpaHChepasy, ramMmma-riTaminTpaHchepasy,
nyxHoi docdatasu, copbitonmerigporeHasn Ta naktaTaerigporeHasm),
MOKpaLLeHHs TMPeOoiaHOro NPodinio (3HWKEHHS PiBHSA TUPEOTPOMHOIO
FOPMOHY, NifBMLLIEHHA PIBHA BiIbHOTO TMPOKCKHY), 3MEHLUEHHS IHCYAi-
HOPe3NCTEHTHOCTI (3HWXeHHA iHaekcy HOMA-IR), a Takox 3MeHLeHHA

iHOEKCY MacK Tina Ta OKPYXHOCTI Tanii. Y rpyni NopiBHAHHA NOAIOHI 3mi-
HI Byny MEHW BUPAKEHVMU | 30e6inblUOro CTaTUCTUYHO He3HauyLwLm-
M. Y KOHTPOMBHiI rpyni MOKasHWKK 3anuwanuca ctabinbHummn. Otpu-
MaHi pe3ynsTaTi O6rPYHTOBYIOTb KIiHIUHY AOLINBHICTG BKIIOUEHHS
afleMeTIOHIHY [0 Cxem NiKyBaHHA nauieHTis i3 rinotnpeo3om i MACXIT 3
METOI0 MOKPaLLeHHA KopeKLii renaTnyHux i MeTaboniuHyx NopyLeHb Ta
3HWKEHHA PU3KKY NPOrpecyBaHHA CTeaTorenartury.
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FOPMOHM, CTeaTo3, GyHKLIA NeUiHKK.
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HUK H.B. — HayKoBe KepiBHMUTBO, METOAONOrA, pefaryBaHHA Ta ¢i-
Hanisauia pykonwucy; EpcteHiok M. — aHani3 6ioximMiuHMX NOKa3HUKIB,
KOHCynbTauil 3 iHTepnpeTaLlii nabopatopHux gaHux; Mpwb B.A. - yyacTs
B OOroBOPEHHI pe3ynbTaTiB, pefaryBaHHA KiHIYHOI YacTuHKM CTaT-
Ti; Mpuwnak O.A. — GopmMyIOBaHHA BUCHOBKIB, aHani3 NiTepaTypHUX
[kepen 3a Temolo; YepHsaBcbKka 1.B. — cTatncTyHa 0bpobka AaHuX,
niAroToBKa Tabnuup i pucyHkie; PomaHis T.B. — TexHiuHe odopmneHHA
CTaTTi, NiATOTOBKA CNNCKY NiTepaTypw, Nepeknaj aHmincoKoi Bepcil.
DiHaHcyBaHHA: NiArOTOBKa CTaTTi 34ilICHI0BaNaca 6e3 3a1yyeHHa 30-
BHILUHbOTO diHAHCYBaHHA.

[JleKknapauis 3 eTMKK: aBTOPY 3aABAAI0Tb NPO BiACYTHICTb KOHOAIKTY
iHTepeciB abo diHaHCOBYIX 3000B'A3aHb.

CrartTa: oTpuMaHa 25.04.2025 p.; nepepobneHa 04.06.2025 p.; npu-
HATa fo ny6nikauii 27.06.2025 p.; onybnikosaHa 30.06.2025 p.



ISSN 1680-1466" ENDOKRYNOLOGIA" 2025, VOLUME 30, No. 2

DOI: 10.31793/1680-1466.2025.30-2.131

treatment of prediabetes
In reproductive-age
women

"lvano-Frankivsk National Medical University
“Communal Non-commercial Enterprise «Regional Clinical Hospital of lvano-Frankivsk Regional Council»

Abstract. Prediabetes remains a pressing medical and social issue, as it is considered one of the key factors increasing the risk
of infertility in women of reproductive age. This metabolic condition causes dysfunction of the pancreatic insular apparatus
due to the progression of insulin resistance (IR) and leptin resistance (LR), which increase the risk of developing type 2 diabetes
(T2D). An important task for the medical community is to develop and scientifically substantiate patient-oriented treatment
algorithms for prediabetes while preserving female fertility. Aim. To evaluate the effectiveness of a 12-week course of treatment
with sodium-glucose co-transporter 2 inhibitors (SGLT-2i: dapagliflozin (DAPA)) and glucagon-like peptide-1 receptor agonists
(GLP-T RAs: liraglutide (LIRA)) in reproductive-age women with prediabetes. Material and methods. The study involved
4) female patients aged 19 -45 years with prediabetes, who were divided into three groups according to the treatment
algorithm: Group | (n=14) received basic drug therapy (BDT): metformin —500-2000 mg/day, alpha-lipoic acid — 600 mg/
day, cholecalciferol (vitamin D3) —800-10.000 IU/day, and inositol — 2,000 mg/day; Group Il (n=14) used BDT in combination
with SGLT-2i (DAPA — 10 mg/day); Group lIl (n=14) took BDT in combination with subcutaneous injections of GLP-1 RAs (LIRA
at a daily dose of 0.6-3.0 mg). The study duration was 12 weeks. Results. After 12 weeks of treatment, compared to baseline
data, the best improvement in glucose metabolism was observed in patients who received LIRA injections as part of BDT.
In Group Ill, glycosylated hemoglobin (HbATc) decreased by 8.5% (3=—0.085, 95% CI [-0.112; —0.058], p<0.001), while in
Group I, this parameter was 7.0% lower (3=—0.070, 95% CI [-0.097; —0.043], p<0.001). In contrast, in patients receiving BDT
alone, a positive effect was observed with an HbA1c reduction of 3.67% (p<0.05). Women in Groups Il and Il demonstrated
significant improvements in both insulin and leptin resistance indicators. The IR index decreased by 23.8% (3=—0.238, 95%
Cl [-0.360; —0.117], p<0.001) in Group Il and by 28.4% (3=—0.284, 95% CI [-0.405; —0.162], p<0.001) in Group lll. The LR
index decreased by 18.3% (3=—0.183, 95% ClI [-0.314; —0.051], p=0.007) and by 30.7% (3=—0.307, 95% Cl [-0.439,—0.176],
p<0.001), respectively. Conclusions. The timely administration of DAPA (10 mg/day) or LIRA (0.6-3.0 mg/day) as part of BDT
in reproductive-age women with prediabetes should be considered an effective personalized approach to treatment. This
approach serves as a preventive measure against the progression of IR, LR, and the development of T2D.

Keywords: prediabetes, reproductive-age women, sodium-glucose cotransporter 2 inhibitors (dapagliflozin), glucagon-like
peptide 1 receptor agonists (liraglutide).

© M.M. Ivanishchak, 1.0. Kostitska, 1.0. Basiuha, O.I. Babenko

M.M. Ivanishchak’,?,

Current trends in the

1.0. Basiuha’,

131

VERTE }



ISSN 1680-1466" EHIOKPMHOJIOTN A" 2025, TOM 30, Ne 2

OpwuriHanbHi OCHIAKEHHSA

For a long time, the population of Ukraine has
been experiencing the devastating effects of stress
factors that negatively impact fertility potential. A
large number of young people are diagnosed with
comorbid diseases, including disorders of carbo-
hydrate and lipid metabolism, excess body weight
or obesity, hypertension, eating disorders, vitamin
D deficiency states, and other pathologies. Stress
factors contribute to disturbances in carbohydrate
metabolism, which in turn initiate a cascade of
metabolic changes, leading to the development and
progression of IR and LR syndromes [1-3]. These
comorbid conditions are accompanied by excessive
calorie intake, resulting in an increased incidence
of obesity. According to current scientific research
trends, prediabetes is also considered one of the
key clusters contributing to infertility in reproduc-
tive-age women. Preserving women'’s reproductive
potential in the context of the growing prevalence
of metabolic disorders, particularly prediabetes,
requires a deep understanding of the pathogenetic
chains of influence on reproductive function. One of
the key factors is hyperinsulinemia, which disrupts
the function of the hypothalamic-pituitary-ovarian
axis, causing a decrease in gonadotropin secretion,
disruption of the ovulatory cycle, and the devel-
opment of anovulation. In addition, excess insulin
stimulates the production of androgens by theca
cells of the ovaries and reduces the concentration
of sex hormone-binding globulin, contributing to
the development of hyperandrogenism. In this re-
gard, reproductive-age women often have comorbid-
ities of prediabetes and polycystic ovary syndrome
(PCOS). Even a moderate increase in blood glucose
levels leads to the formation of chronic oxidative
stress, which damages the vascular endothelium and
disrupts microcirculatory processes in the tissues
of the ovaries and endometrium. This adversely af-
fects folliculogenesis, the implantation process, and
may reduce the likelihood of conception and preg-
nancy maintenance. The activation of inflammatory
processes at the prediabetes stage is manifested by
elevated levels of pro-inflammatory cytokines, in
particular interleukin-6 and tumor necrosis factor-a
(TNF-a), which are associated with ovulation disor-
ders and an increased risk of early reproductive loss-
es. In addition, prediabetes indirectly impairs oocyte
quality by disrupting glucose metabolism in granu-
losa cells, which play a key role in providing energy
for follicular maturation and egg development. Dis-
ruption of energy homeostasis in oocytes can cause
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genetic instability, a decrease in morpho-functional
characteristics, and, as a result, a decrease in repro-
ductive potential [4, 5].

At present, the scientifically substantiated con-
cept of timely correction of carbohydrate metabolism
disorders focuses on overcoming the main metabolic
challenges of IR syndrome in women of reproductive
age [6]. The relevance of this study is determined by
the growing need to develop and improve patient-ori-
ented treatment algorithms for prediabetes to en-
hance fertility potential in reproductive-age women.

According to a comparative analysis of different
SGLT2i, it has been established that DAPA effec-
tively prevents the development of T2D in one out
of three patients. In the meta-analysis of the stud-
ies «Dapagliflozin and Prevention of Adverse Out-
comes in Heart Failure> (DAPA-HEF, n=2605 indi-
viduals without T2D) and the combined analysis
of DAPA-HF and «Dapagliflozin And Prevention
of Adverse Outcomes in Chronic Kidney Disease»
(DAPA-CKD, n=4003 patients with prediabetes
and normoglycemia), a relative risk reduction of
new T2D cases was confirmed in patients receiv-
ing DAPA by 32.0% (HR 0.68; 95% CI: 0.50-0.94,
p=0.019) and 33.0% (HR 0.67; 95% CI: 0.51-0.88,
p=0.0040), respectively [7, 8].

Arecent meta-analysis revealed that GLP-1 RAs
significantly prevent the occurrence of new T2D
cases (RR=0.28, 95% CI: 0.19-0.43, p<0.00001), as
well as significantly reduce HbA1C levels, fasting
plasma glucose (FPG), body weight (BW), waist
circumference (WC), and lipid profile indicators
(triglycerides (TG) and low-density lipoprotein
cholesterol (LDL-C)) [9].

The results of a 52-week randomized clinical
trial demonstrated the efficacy and safety of LIRA
injections in women with a history of gestational
diabetes for prediabetes prevention. Specifically,
the number of women with prediabetes decreased
from 64% to 10% in the LIRA group compared to
a reduction to only 50% in the placebo group (ad-
justed odds ratio — 0.10 [0.03—0.032], p=0.002)
[10]. Real-world clinical practice findings indicate
that LIRA injections contribute to effective weight
loss and prediabetes remission even among patients
preparing for metabolic surgery [11-13].

Aim: To evaluate the effectiveness of a 12-week
course of treatment with SGLT2i (DAPA) and

GLP 1RAs (LIRA) for prediabetes in reproduc-
tive-age women.
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Material and methods

The study was conducted in compliance with
current ethical standards, adhering to the main
provisions of the Helsinki Declaration on Human
Rights and the Council of Europe Convention on
Human Rights and Biomedicine. The study includ-
ed 42 female patients aged 19-45 years with predi-
abetes undergoing treatment at the endocrinology
and outpatient departments of the Ivano-Frankivsk
Regional Clinical Hospital. Upon providing writ-
ten informed consent for participation, all partic-
ipants underwent a comprehensive set of clinical,
laboratory, and instrumental examinations.

Inclusion criteria: women of reproductive aged
18-45 years diagnosed with prediabetes who over
the past three months, adhered to behavioral strat-
egies for a healthy lifestyle and general principles of
healthy nutrition, limiting the consumption of easi-
ly digestible carbohydrates and animal fats.
Exclusion criteria:
women over 45 years of age;
male individuals;
type 1 and type 2 diabetes;
ketoacidosis or ketoacidotic coma of any genesis;
episodes of hypoglycemia or hypoglycemic
coma;
thyroid or adrenal dysfunction;

e history of bariatric surgery;

e use of hormone replacement therapy, cytostat-
ic drugs, vitamin D,, inositol, or multivitamin
complexes containing these within the last three
months before screening;

severe somatic diseases;

pregnancy or lactation;

alcohol or drug dependence;

known contraindications to the study medica-
tions;

e legal incapacity or limited legal capacity.

According to the Ministry of Health of Ukraine
Order No. 1300 dated 24.07.2024, «Unified Clini-
cal Protocol for Primary and Specialized Medical
Care: Type 2 Diabetes in Adults», and the annually
updated standards of the American Diabetes Asso-
ciation, laboratory criteria for carbohydrate metab-
olism disorders include [14, 15]:

e Prediabetes was diagnosed at an HbA1c level of
5.7-6.4%;
e Impaired fasting glucose was identified at an

FPG level of 5.6-6.9 mmol/L, while impaired

glucose tolerance was diagnosed at a blood glu-

cose level of 7.8—11.0 mmol/L two hours after

an oral glucose tolerance test.

Anthropometric and body composition analy-
ses were performed using bioelectrical impedance
analysis with the Tanita BC-601 body composition
monitor (Japan). The following parameters were
assessed: total body fat percentage (BFP, %), vis-
ceral body fat percentage (VBFP, units), fat-free
mass (FFM, %), bone mass (kg), muscle mass (kg),
metabolic age (years), as well as BMI (kg/m?),
waist circumference (WC, ¢m), hip circumference
(HC, cm), and visceral adiposity index (VAI).

Diagnostic interviews were conducted using
a validated and adapted questionnaire for detect-
ing PCOS [16]. If a positive result was obtained,
further diagnostic evaluations were conducted ac-
cording to international guidelines for PCOS as-
sessment and treatment [17], followed by a gyne-
cologist consultation.

Eating behavior disorders, including night eat-
ing syndrome (NES), were screened using the val-
idated and adapted Night Eating Questionnaire
(NEQ). The NEQ comprises 14 questions assessing
four key NES components: nighttime food con-
sumption, evening hyperphagia, morning anorexia,
and mood/sleep disturbances. A total score of >25
indicates a likelihood of NES, while a score of =30
is diagnostic [18, 19].

Specific parameters were determinated using
calculation methods:

1. VAI — a sex-specific parameter that considers
anthropometric indicators, metabolic criteria, and
empirical coefficients [20]:

1.52
VAI = ( )

wc ) y ( TG ) « (
36.58 + (1.89 x BMI) 0.81 HDL — C

where WC — waist circumference (cm); BMI —
body mass index (kg/m?); TG — triglycerides
(mmol/L); HDL-C — high-density lipoprotein
cholesterol (mmol/L).
Reference values for VAI in women depending

on age:

e up to 30 years — VAI <2.52,

31-42 years — VAI <2.23,

43-52 years — VAI <1.9,

33-66 years — VAI <1.93,

over 67 years — VAI <2.00.

133

VERTE }



ISSN 1680-1466" EHIOKPMHOJIOTN A" 2025, TOM 30, Ne 2

OpwuriHanbHi OCHIAKEHHSA

2. IR: HOMA-IR Index (Homeostasis Model
Assessment for IR):

HOMA — IR — FPG x FPI
T 225

where FPG — fasting plasma glucose (mmol/L);
FPI — fasting plasma insulin (uU/mL).
The reference norm for the HOMA-IR index is
considered to be no higher than 2.77.
3. Leptin Resistance:

Leptin

Leptin Resistance Index (LRI) = g

where TG — triglycerides. The reference value for
the LRI is below 2.7 [21, 22].
Table 1 presents the baseline characteristics
of reproductive-age women with prediabetes who
participated in the study

Table 1. Baseline characteristics of the studied reproductive-age women
(n=42)

Parameters Studied reproductive-age
women
Age, years 34.06+6.73
Duration of prediabetes, months 15.60+9.58
Smoking status: current (n, %) 13(30.95)
Polycystic ovary syndrome (n, %) 20 (47.62)
Night eating questionnaire, total score  25.38+7.77
Night eating syndrome (n, %) 21 (50.00)
BMI, kg/m? 3497+3.16
VAI 7.350.69
Waist circumference, cm 98.50£6.85
BFP, % 44.39+4.05
Visceral body fat percentage, unit 55.98+3.73
Impaired body weight profile 55.98+3.73
Overweight (n, %) 2(4.76)
Class | obesity (n, %) 22(52.38)
Class Il obesity (n, %) 15(35.72)
Class Il obesity (n, %) 3(7.14)
The main metabolism, kcal 1987.93+£198.51
Glycated hemoglobin, % 6.05+0.25
Fasting plasma glucose, mmol/L 6.32+045
HOMA-IR 7.24+147
LR index 8.18£1.86
Thyroid-stimulating hormone, mU/L 231037
Vitamin D, ng/mL 19.60£2.15
Vitamin D insufficiency (n, %) 19 (45.24)
Vitamin D deficiency (n, %) 23 (54.76)
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It has been established that vitamin D defi-
ciency significantly affects carbohydrate and lipid
metabolism disorders, promotes the development
of IR, and contributes to obesity progression. All
examined women were found to have hypovitamin-
osis D: 54.76% had a vitamin D deficiency, while
45.24% had insufficient levels. In the presence of
IR and LR, half of the participants were diagnosed
with NES. Body composition abnormalities were
observed in all women: 4.76% were overweight,
while 95.24% were obese. PCOS was diagnosed in
47.62% of reproductive-aged women with predi-
abetes. Notably, the metabolic age of the patients
was twice their biological age, indicating signifi-
cant metabolic disorders.

Reproductive-aged women who met the inclu-
sion criteria were randomized into study groups
according to the prediabetes treatment algorithm:
Group I (n=14) received BDT: metformin (500—
2000 mg/day), alpha-lipoic acid (600 mg/day),
cholecalciferol (vitamin D3) (800-10,000 U/
day), and inositol (2000 mg/day). Group II (n=14)
received BDT combined with an SGLT2i (DAPA —
10 mg/day). Group III (n=14) received BDT com-
bined with subcutaneous GLP-1 receptor agonist
injections (LIRA) at a daily dose of 0.6-3.0 mg).

Following standard protocols and adhering to
all national and international regulations, com-
prehensive diagnostic and therapeutic procedures
were conducted for all patients at baseline and after
12 weeks. This was confirmed by the ethics com-
mittee of Ivano-Frankivsk National Medical Uni-
versity (Protocol No. 139/23 dated 16.11.2023).

The statistical analysis was performed using
Python 3.11 with the statsmodels, numpy, zep-
id, and scipy.stats libraries. The Shapiro-Wilk test
was used to assess the normality of data distribu-
tion. Categorical variables were analyzed using the
x? test, while quantitative variables were assessed
using the Student’s t-test for normally distribut-
ed data or the Mann-Whitney test for non-normal
distributions. The impact of treatment on studied
parameters was evaluated using a Generalized Lin-
ear Model, accounting for baseline values to ensure
accurate adjustment for initial variables. Statistical
significance was defined as p<0.05.

Results and discussion

The modern approach to prediabetes treatment
in reproductive-aged women focuses on controlling
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and correcting metabolic disorders, particularly im-
proving insulin sensitivity, reducing leptin levels,
decreasing plasma atherogenicity, enhancing glucose
tolerance, preventing the progression of eating dis-
orders (NES), and normalizing body weight [23, 24].
This supports the rationale for prescribing BDT with
DAPA or LIRA to normalize metabolic parameters.
According to the NEQ survey, in Group I (BDT
alone), NES prevalence increased from 57.10% to
64.30%. Theadditionof DAPA to BDT reduced NES
frequency by half (42.90% to 21.40%). Meanwhile,
in Group III, no NES symptoms were observed af-
ter treatment (50.00% to 0.00%). After 12 weeks of
treatment, compared to Group I, the NEQ score de-
creased by 26.3% in reproductive-aged women with
prediabetes who received DAPA alongside BDT
(B=—0.263, 95% CI [~0.459; —0.067], p=0.009).
The addition of LIRA to BDT resulted in a signifi-

cantly greater reduction of 55.3% (f=-0.553, 95%
CI[-0.749; —0.357], p<0.001).

Recent studies suggest that SGLT2 inhibitors
(e.g., dapagliflozin) indirectly reduce appetite by
alleviating IR in individuals with carbohydrate me-
tabolism disorders and obesity [25-27]. Addition-
ally, substantial evidence indicates that LIRA is a
physiological regulator of food intake and appetite,
enhancing satiety and reducing hunger, with a pos-
itive effect on NES [28-30]. Notably, our findings
align with most published research data.

The primary integrated anthropometric param-
etersindicating IR, LR, and a high risk of metabolic
complications progression in prediabetic women in-
clude BMI, WC, and VAI, along with body compo-
sition assessment, particularly VBF% and TBF%.
Therefore, during the treatment process, changes
in several key parameters were analyzed (Table 2).

Table 2. Dynamics of selected anthropometric and body composition parameters in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) Il (n=14) Il (n=14) -l Il 1I-111
BMI, before 34.59 3457 34.45 0.696 0.448 0.696
kg/m? (32.36;35.91) (33.56; 36.31) (32.77;37.65)
after 34.55 31.04 31.96 0.001 0.006 0.662
(33.86;36.38) (29.79;32.08) (28.96; 32.66)
A%, p 1.55% -11.17%, -13.27%,
p=0.663 p<0.001 p<0.001
Waist before 99.00 102.00 95.00 0475 0.800 0.146
circumference, (92.00; 103.75) (96.00; 105.75) (94.00; 101.00)
am after 99.00 91.00 89.00 0.048 0.004 0.300
(94.00; 103.75) (87.25;97.75) (86.25;95.00)
A%, p 0.58% -7.28% -7.77%
p=0.842 p=0.018 p=0.004
VAI before 7.54 7.04 7.22 0.168 0.408 0.301
(7.06;8.12) (6.81;7.24) (7.01,7.85)
after 533 3.54 3.01 <0.001 <0.001 0.206
(4.88;6.71) (3.03;3.83) (2.84;3.47)
A%, p -23.18% -51.60% -5541%
p<0.001 p<0.001 p<0.001
BFP, before 4450 45.09 44.30 0.662 0462 0.448
% (39.81;46.17) (41.69; 46.37) (42.75; 48.64)
after 44.53 39.59 40.83 0.004 0.033 0421
(41.13; 45.68) (36.20; 41.59) (38.77;42.65)
A%, p 1.47% -10.60% -12.45%
p=0.663 p<0.001 p<0.001
VBFP, before 56.25 57.89 54.08 0475 0.800 0.146
unit (52.44; 58.83) (54.62; 59.92) (53.53;57.34)
after 56.25 51.89 50.81 0.048 0.004 0.300
(53.53;58.84) (49.86; 55.57) (49.31;54.07)
A%, p 0.56% -6.97% -743%
p=0.842 p=0.018 p=0.004
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Regression Analysis of Study Indicators

Beta (95% CI) 95% CI
Total score of the NEQ questionnaire: BMT vs. BMT+DAPA (p = 0.009} + -0.263 (-0.459, -0.067)
Total score of the NEQ quastionnaire: BMT vs. BMT+LIRA (p < 0.001) | ———@——— -0.553 (-0.749, -0.357)
BMI: BMT vs. BMT+DAPA (p < 0.001) & -0.116 (-0.184, -0.048)
BMI: BMT vs. BMT+LIRA {p = 0.001) - -0.111 (-0.179, -0.043)
WC: BMT vs. BMT+DAPA {(p = 0.027} - -0.06 (-0.113, -0.007}
WC: BMT vs. BMTH+LIRA (p < 0.001) * -0.092 (-0.145, -0.039)
VAL BMT ws. BMT+DAPA (p < 0.001) —— -0.507 (-0.653, -0.361)
VAL BMT vs. BMT+LIRA (p < 0.001) —— -0.567 (-0.712, -0.421)
visceral fat: BMT vs. BMT+DAPA (p = 0.027} & -0.057 (-0.108, -0.007)
Visceral fat: BMT vs. BMT+LIRA (p < 0.001) R = .0.088  (-0.138, -0.037)
Glycated hemaglobin: BMT vs. BMT+DAPA (p < 0.001} * -0.07 (-0.097, -0.043)
Glycated hemoglobin: BMT vs. BMT+LIRA {p < 0.001} * -0.085 (-0.112, -0.058)
HOMA-IR index: BMT vs. BMT+DAPA {p < 0.001} + -0.238 (-0.36, -0.117)
HOMA-IR index: BMT vs. BMT+LIRA (p < 0.001} —— -0.284 (-0.405, -0.162)
Atherogenic index of plasma: BMT vs. BMT+DAPA (p < 0.001} —— -0.448  (-0.571, -0.325)
Atherogenic index of plasma: BMT vs. BMT+LIRA (p < 0.001} —— .0.475 (-0.598, -0.352)
Leptin: BMT vs. BMT+DAPA (p < 0.001) . S -0.323  (-0.486, -0.161}
Leptin: BMT vs. BMT+LIRA (p < 0.001} — .0.519  (-0.681, -0.356)
Leptin resistance: BMT ws. BMT+DAFA (p = 0.007) —— -0.183 (-0.314, -0.051)
Leptin resistance: BMT vs. BMT+LIRA (p < 0.001} —— -0.307  (-0.439, -0.176)

-0.8

0.04 1
Beta Coefficient

Figure. Regression analysis diagram of certain studied parameters in reproductive-aged women with an intergroup comparison based on

prediabetes pharmacotherapy algorithms.

A linear regression analysis of specific studied
parameters was conducted in reproductive-aged
women with prediabetes, with an intergroup com-
parison depending on the applied pharmacotherapy
algorithms (Fig.).

After 12 weeks of treatment, all study groups
showed positive multidirectional changes in body
mass profile. Notably, only in reproductive-aged
women with prediabetes who received BMT com-
bined with LIRA injections, 7.10% reached the
reference BMI values. The proportion of individu-
als with class IT obesity decreased from 21.40% to
14.30%, while the number of patients with class I
obesity declined from 57.10% to 50.00%. In con-
trast, among those receiving BDT alone, 14.30%
of women with prediabetes and excess weight pro-
gressed to class I obesity, making up 57.10% of pa-
tients in Group I. Meanwhile, the percentage of in-
dividuals with class IT obesity remained unchanged
at 42.90%. In Group II, a reduction in body weight
was observed: 28.60% had excess weight, 64.30%
had class I obesity, and only 7.10% had class IT obe-
sity. Importantly, across all patient groups, regard-
less of the prescribed treatment algorithm, no cases
of class III obesity were recorded.

Among patients in Groups II and III, a sig-
nificant reduction in BMI was observed: 11.6%
(B=—0.116, 95% CI [-0.184; —0.048], p<0.001)
and 11.1% (B=-0.111, 95% CI [-0.179; —0.043],
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p=0.001), respectively. The average WC values
in Group II patients were 6.0% lower (f=-0.060,
95% CI[—0.113; —0.007], p=0.027), while in Group
III, this difference was 9.2% (B=-0.092, 95% CI
[~0.145; —0.039], p<0.001).

Compared to Group I, patients receiving DAPA
in combination with BDT exhibited a 50.7% reduc-
tion in VAI (f=-0.507, 95% CI [-0.653; —0.361],
p<0.001). In patients prescribed BDT and LIRA,
the VAI index was 56.7% lower (B=-0.567, 95% CI
[-0.712; —0.421], p<0.001). A similar significant
positive trend was observed in Groups IT and III re-
garding VBFP: it was 5.7% lower in women receiv-
ing BDT and DAPA (=-0.057, 95% CI [-0.108;
—0.007], p=0.027) and 8.8% lower in patients treat-
ed with BDT and LIRA injections (f=-0.088, 95%
CI[-0.138; —0.037], p<0.001).

A significant reduction in carbohydrate metab-
olism laboratory parameters was recorded in repro-
ductive-aged women, depending on the prescribed
prediabetes treatment algorithm (Table 3).

The best dynamics in carbohydrate metabolism
compensation was achieved in Group III, where
HbA1c levels decreased by 8.5% (B=-0.085, 95%
CI[-0.112;-0.058], p<0.001). In Group II, this in-
dicator was 7.0% lower (=-0.070,95% CI [—0.097;
—0.043], p<0.001). Additionally, in patients who
received BDT alone, a positive result was observed
with an HbA1c reduction of 3.67% (p<0.05).
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Table 3. Dynamics of selected laboratory indicators of carbohydrate metabolism in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) Il (n=14) 1l (n=14) I-11 I-11 11-11
Glycated before 5.95 6.04 6.02 0.679 0.629 0.872
hemoglobin, % (5.87;6.15) (5.88; 6.24) (5.93;6.27)
after 5.80 5.45 5.37 <0.001 <0.001 0.29
(5.69; 5.93) (5.24;5.58) (5.14;5.49)
A%, p -3.67% -10.95% -11.93%
p=0.022 p<0.001 p<0.001
Fasting plasma before 6.35 6.47 6.16 0.679 0.505 0.369
glucose, mmol/L (6.09; 6.69) (6.05; 6.77) (5.93; 6.62)
after 5.90 5.20 5.15 <0.001 <0.001 0.797
(5.80; 6.00) (5.10; 5.30) (5.03;5.35)
A%, p -5.84% -18.98% -17.14%
p=0.026 p<0.001 p<0.001
Insulin, U/mL before 2540 28.00 26.70 0.280 0.358 1.000
(20.05; 28.52) (23.30; 29.68) (24.90; 29.88)
after 25.20 22.85 22.05 0.103 0.016 0.408
(22.10; 26.75) (19.75; 25.68) (19.68; 23.30)
A%, p 3.12% -15.90% -19.00%
p=0.696 p=0.018 p=0.011
HOMA-IR before 7.12 7.71 7.64 0.241 0.301 0.765
(5.49;8.17) (6.91;8.11) (6.62; 8.65)
after 6.60 5.33 492 0.002 <0.001 0.476
(5.90;7.16) (4.57;5.87) (4.35; 5.40)
A%, p -2.33% -31.83% -33.04%
p=0.760 p<0.001 p<0.001
Leptin, ng/mL before 16.87 19.34 16.46 0.270 0.836 0.312
(15.18; 18.94) (16.13;20.21) (15.01;19.22)
after 12.81 9.27 7.70 0.001 <0.001 0.113
(10.79; 15.05) (8.83;11.14) (6.95;9.69)
A%, p -23.73% -47.49% -53.23%
p=0.004 p<0.001 p<0.001
LR index before 8.09 8.73 7.79 0.301 0.909 0.476
(6.96; 8.62) (7.54;10.07) (6.75;9.32)
after 6.55 5.09 4.86 0.009 <0.001 0.113
(5.53;6.76) (4.72;6.03) (4.17;5.00)
A%, p -20.78% -38.78% -41.90%
p=0.001 p<0.001 p<0.001

A key marker of metabolic complications in in-
dividuals with prediabetes is reduced tissue sensi-
tivity to insulin/leptin and the progression of IR/
LR. After 12 weeks of treatment, the HOMA-IR
index decreased by 23.8% in Group II (f= —0.238,
95% CI [~0.360; —0.117], p<0.001) and by 28.4%
in Group IIT (f=-0.284, 95% CI [-0.405; —0.162],
p<0.001). Among women receiving BDT alone,
there was a positive trend toward normalization of
this indicator (A—2.33%, p>0.5).

A reduction in leptin concentration is consid-
ered an indirect sign of normalization of eating
behavior disorders, particularly NES, as it indi-
cates improved insulin sensitivity, decreased body
weight, and reduced VBFP [31, 32].

After three months of treatment, leptin levels in
Group III patients receiving BDT in combination
with LIRA decreased by 51.9% (B=-0.519, 95%
CI [-0.681; —0.356], p<0.001), while in Group II,
where patients received BDT and DAPA, leptin lev-
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els decreased by 32.3% (B=—0.323; 95% CI [—0.486;
—0.161], p<0.001). In Group I, aless pronounced posi-
tive result was achieved (A—23.73%, p<0.005). A sim-
ilar positive trend in LR laboratory indicators was ob-
served in Group II, where the LR index decreased by
18.3% (B=—0.183,95% CI[—0.314;-0.051], p=0.007).
Meanwhile, in reproductive-age women with predia-
betes receiving BDT combined with LIRA injections,
this indicator decreased by 30.7% (=—0.307,95% CI
[-0.439; —0.176], p<0.001) (Fig.).

In most cases, comprehensive treatment of pre-
diabetes and metabolic disorders, which includes
restoring cellular insulin sensitivity, reducing LR,
and decreasing body weight through VBFP reduc-
tion, contributes to the normalization of lipid pro-
file indicators. A decrease in the following levels

was recorded across all groups: total cholesterol:
Group I - A=3.99% (p>0.5); Group I — A—17.43%
(p<0.001); Group IIT - A=14.38% (p<0.01). Tri-
glycerides: Group I — A-5.00% (p>0.5); Group
IT — A-15.48% (p<0.01); Group III — A-20.49%
(p<0.001). Low-density lipoprotein cholesterol:
Group [ — A-9.82% (p>0.5); Group 11 — A—=34.53%
(p<0.001); Group IIT — A—28.19% (p<<0.001). Very
low-density lipoprotein cholesterol: Group I —
A=4.96% (p>0.5); Group II — A=15.58% (p<0.01);
Group I1I - A—20.58% (p<<0.001). After 12 weeks of
therapy, a significant increase in high-density lipo-
protein cholesterol levels was observed in all study
groups: Group I — an increase of 26.08% (p<0.001);
Groups IT and III — an increase of 65.08% and
66.02%, respectively (p<0.001) (Table 4).

Table 4. Dynamics of selected laboratory indicators of lipid metabolism in reproductive-aged women with prediabetes

Indicators Treatment Research group Reliability coefficient, p
1 (n=14) 11 (n=14) Il (n=14) I-1l I-111 11-111
Total cholesterol, before 5.65 583 5.75 0491 0.597 0.982
mmol/L (5.34;6.01) (5.49; 6.04) (5.46;6.16)
after 532 4.74 5.05 <0.001 0.033 0.141
(5.18;5.53) (4.63;5.04) (4.79;5.30)
%, p -3.99% -17.43% -14.38%
p=0.313 p<0.001 p=0.002
Triglycerides, mmol/L  before 220 213 2.10 0462 0357 0.836
(1.99;2.31) (2.00; 2.25) (1.94,2.21)
after 2.13 1.85 1.67 0.007 <0.001 0.089
(1.86;2.22) (1.71;1.90) (1.52;1.77)
1%, p -5.00% -15.48% -2049%
p=0.258 p=0.001 p<0.001
High-density before 0.78 0.78 0.76 0420 0.695 0.269
lipoprotein (0.71;0.85) (0.76;0.87) (0.71;0.83)
cholesterol, mmol/L 4fter 098 132 131 <0001 <0.001 0.334
(0.91; 1.06) (1.25;1.44) (1.23;1.35)
A%, p 26.08% 65.08% 66.02%
p<0.001 p<0.001 p<0.001
Low-density before 3.71 410 388 0448 0408 0945
lipoprotein (3.50;4.28) (3.87;4.29) (3.76;4.58)
cholesterol, mmol/L  after 336 262 302 <0001 0.007 0.098
(3.19;3.83) (2.35;2.95) (2.89;3.13)
0%, p -9.82% -34.53% -28.19%
p=0.123 p<0.001 p<0.001
Very low-density before 1.00 0.96 0.95 0491 0433 0.836
lipoprotein (0.91;1.05) (0.91;1.02) (0.88; 1.00)
cholesterol, mmol/L  after 0.97 0.84 0.76 0.006 <0001 0.084
(0.85;1.01) (0.78;0.86) (0.69;0.81)
A%, p -4.96% -15.58% -20.58%
p=0.264 p=0.001 p<0.001
Atherogenic index of before 2.82 267 273 0.036 0.448 0.123
plasma (2.70; 2.90) (242;2.74) (2.65;2.87)
after 2.09 1.40 127 <0.001 <0.001 0.597
(1.88;2.37) (1.25;1.48) (1.18; 1.45)
A%, p -23.81% -48.08% -51.80%
p<0.001 p<0.001 p<0.001
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The average AIP values significantly decreased
both in women of Group III and Group IT of the
study - by 47.50% (B=-0.475; 95% CI [-0.598;
~0.352], p< 0.001) and 44.80% (B=—0.448; 95% CI
[-0.571; —0.325], p<0.001), respectively.

The results of our study regarding lipid metab-
olism indicators in reproductive-aged women with
prediabetes, depending on the prescribed treat-
ment algorithm, align with the data presented in
the works of other researchers [33-35].

It should be noted that regardless of the per-
sonalized approach, during the 12-week course of
drug treatment, no symptoms of hypoglycemia or
other adverse events were diagnosed in any of the
patients.

Therefore, adding DAPA (10 mg/day) or LIRA
(0.6-3.0 mg/day subcutaneously) to BDT in repro-
ductive-aged women with prediabetes is a justified
precautionary measure to prevent the development
of T2D and reduce manifestations of IR, and LR.

Conclusions

1. In 47.62% of the studied reproductive-aged
women with prediabetes, PCOS was diagnosed.
Screening for PCOS should be performed in all
women with prediabetes and/or signs of IR or
LR, which will help preserve fertility in this cat-
egory of patients.

2. Timely prescribing DAPA (10 mg/day) or LIRA
(0.6-3.0 mg/day) as part of BDT for reproduc-
tive-aged women with prediabetes should be
considered effective personalized treatment ap-
proaches, serving as preventive measures against
the progression of IR, LR, and the development
of T2D.
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CyyacHi TeHAeHUIi NiKyBaHHA npefiabeTy B KiHOK
PenpofyKTUBHOT O BiKY

M.M. IBaHiwak'?, 1.0. KocTiybka', I.0. bactora’,

O.l. babeHko'

'IBaHO-DpaHKIBCbKMI HAaLIOHANbHWI MeUYHUIA yYHIBEPCUTET
2KHNM «O6bnacHa kniHiuHa nikapHa IsaHo-OpaHKiBCbKoi 0bnacHoi pagm»

Pestome. Bcryn. [pefiabeT 3anvwacTbca akTyanbHOW MeanyYHOI

Ta CoUianbHOO NPOBNEeMOI0 CYUacHOCTI, OCKINbKM Oro BBaKaloTb

OfHUM i3 K/o4oBMX GaKTOpIB, WO NiaBuLye pu3vk 6e3nninan 8 xi-
HOK PEemnpoayKTUBHOrO BiKy. Llei meTaboniuHni CTaH CnpuUMHAE
AVCHYHKUIIO IHCYNAPHOro anapary NiAWNyHKOBOI 3an03u Yepes npo-
rpecyBaHHaA iHCyniHo- (IP) Ta nentuHopesncTeHTHOCTI (J1P), Aki ninsw-
WYI0Tb PU3MK PO3BWTKY Lykposoro fiabety (L) 2 tuny. Baxnmsum
3aBAaHHAM MeMYHOI CNiNbHOTY € PO3POOKa Ta HayKOBO OOFPYHTO-
BaHe BLOCKOHaNeHHA MaLi€HT-OPIEHTOBAHMX anrOpPUTMIB NiKyBaHHA
npepiabety 3i 36epexeHHAM GepPTUILHOCTI xiHKW. MeTa: ouiHUTK
epeKTVBHICTb 12-TUXKHEBOrO KypCy MiKyBaHHA iHribiTopamu HaTpii-
3aNexHOro KoTpaHcnopTepa raioko3v 2 Tuny (IH3KTT-2: ganarnidno-
3uH (JAIA), aroHicTom pelentopa rniokaroHonoAibHoro nentuay-1
(aplMM-1: niparnytia (NIPA)) npegniabeTy B XIHOK PenpoOAYKTUBHOMO
Biky. MaTepian i meToaM. Y foCnigKeHHi B3AM y4acTb 42 NauieHTKM
BiKOM Bif] 19 10 45 pokiB i3 NpeniabeTom, SKi BiANOBIAHO A0 anropuT-
My NiKyBaHHA Oynu po3nogineHi Ha Tpu rpynu: | rpyna (n=14) otpw-
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MyBana 6a3oBy menkameHTo3Hy Tepanito (BMT): metdopmit — 500-
2000 mr/poby, anbda-ninoesa kucnota — 600 Mr/goby, xonekanbL-
depon (sitamin D,) - 800-10 000 MO/pgo6y; iHo3nTon — 2 000 mr/aoby;
Il rpyna (n=14) 3actocosysanv BMT y noeaHaHHi 3 iH3KTI-2 (JAMA —
10 mr/poby); Il rpyna (n=14) npuitmany BMT y KombiHaLlii i3 nigwkip-
HMK iH ekuismm apl TIN-1 (NIPA) y go6osin 4o3i 0,6-3,0 mr). TpveanicTs
[OCNIAXKEHHA CTaHOBMAA 12 TxHis. PesynbraTu. Yepes 12 TWxHIB
NiKYBaHHA, NOPIBHAHO 3 MOYATKOBUMM LaHWUMM, HaKpally AvHami-
Ky KomneHcauii ByrnesogHoro obmiHy 6yno AoCArHyTo B NauieHTOK,
Ak B cknagi BMT otpumysanu iH’ekuii JIIPA. Y Il rpyni gocnigkeHHs
rnikosaHuit remornobin (HbA,C) sHu3veca Ha 8,5% (B = —0,085, 95%
[1[-0,112; —0,058], p<0,001), y iHoK Il rpynu Leit nokasHuk bys Ha
7,0% Huxumm (3 = —0,070, 95% [l [-0,097; —0,043], p<0,001), ToAi AK
Y NAUIEHTOK, AKI OTprMyBann Kypc bMT cnocTtepirasca no3nTBHNN
pe3ynbrar 3i 3HuxkeHHAM pisHA HbA C Ha 3,67% (p<0,05). Y iHok Il
Ta lll rpyn gocnimkeHHa 6yno BYABNEHO BIpOrifHe MOKpaLieHHA no-
Ka3HMKIB AK PE3NCTEHTHOCTI A0 iHCYNiHY, Tak i JIP. Ingekc IP 3HM3mBCA
Ha 23,8% (3 = —0,238, 95% AI [-0,360; —0,117], p<0,001) y Il rpyni Ta
Ha 28,4% (B = —0,284, 95% [l [-0,405; —0,162], p<0,001) y Il rpyni.
IHoekc JIP 3meHwmBcs Ha 18,3% (B = —0,183, 95% [l [-0,314; —0,051],
p=0,007) Ta Ha 30,7% (3 = —0,307, 95% [I [-0,439; —0,176], p<0,001)
BinnoBiaHO. BucHoBKM. BuacHe npusHauenHa JAMA (10 mr/goby)/
JIIPA (0,6-3,0 mr/no0y) y cknagi BMT xiHKam penpoayKTUBHOIO BiKy
3 npepiabeTom Cnig po3rnAnaTh AK edeKTUBHI NepCcoHanizoBaHi nif-
XOAV A0 NiKYBaHHA, AKI € NPEBEHTVBHMMM 3aX0[aMV LLOAO NPOrpecy-
BaHHA P JIP 1 possutky LI 2 Tuny.

KniouoBi cnoBa: npefiaber, XiHk1 penpoayKTUBHOrO BiKy, iHri6iTopK
HaTpi3anexHoro KoTpaHCcnopTepa MIoKo3M 2 Ty (AanarnidnosmnH),
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13 LlYKpoBUM f1abeToMm

2-r0 TANY | NOLUYK LUNAXIB
BAANBY HA 3HUKEHHA
KapaloMeTabonIyHUX pU3NKIB

" [IY «IHCTUTYT eHpokpuHonorii Ta 06miHy pedoswH im. B.IN. KomicapeHka HAMH Ykpaitn»
2 1Y «lHcTuTyT ractpoerTeponorii HAMH YkpaiHu»

Pe3tome. [opyLueHHa MiKpObIOTV KILIKIBHUKA € OHWM i3 KOUOBMX NATOGI3I0NOrUHNX MEXaHI3MIB Y PO3BUTKY OKUPIHHSA, Me-
TaboNIYHOro CUHAPOMY Ta LiyKpoBoro fiabety 2-ro Tuny (L[A2). MikpobianbHi MeTaboniti, 30Kkpema KOpoTKONaHLIOrOBI KUPHI
kucnotn (KIKK) 6epyTb yuacTb y natoreHesi LI/12 Ta KapaiomeTaboniuHmx ycKnaaHeHb Wasxom Moaynauii natodizionoriuHmx
NPOLIECiB, TaKMX AK XPOHIUHEe 3ananeHHa HU3bKOro CTyneHs, okcmaaTveHui ctpec (OC) i ancmeTtaboniam ninigis i FKo3N.
AKTyanbHWM € MOLWYK 00'EKTUBHUX KPUTEPITB PaHHBOI KNIHIKO-NabopaToOpHOI AiarHOCTVKM 3 MeTOlo PO3POOKKM Linecnpamo-
BaHMWX AndEepPeHLiNoBaHIX Cxem KopeKLil nopylieHb MeTaboniamy npu L2 3 ypaxyBaHHAM MOPGOAOriUHMX Ta METAbOMIUHIX
acnekTis deHoTMny nauieHTie. MeTa JocnifKeHHA: 0CNiANTY 0COBANBOCTI B3AEMO3B'A3KIB Mix PIBHAMM MIKPOGIanbHMX Me-
TabONITIB Ta FOPMOHaNbHO-METaboNIYHUMI NOPYLIEHHAMI Y XBOPUX Ha LI12 3 pi3HMMK GeHOTUMaMV 3 ypaxyBaHHAM CTyneHs
npoasy OC. Matepian i meToaun. Y nocnipkeHHa BknoyeHo 88 xBopux Ha LIJ12 NOpiBHAHHNX 3a BIKOM, CynyTHbOI Tepanieto
Ta KOMMEHCaLliEo LyKPOBOTO AiabeTy, y AKUX OLIHIOBANVCh aHTPONOMETPMYHI Ta KOMMO3WLINHI MOKA3HMKI, BI3HAYaBCA piBEHb
8-i3onpocTtarnaHanHy F2a (8-i30-PGF2a) B cposatui KpoBi Ta BMICT KITKK B konpodinstparti. B okpemit rpyni nauientis (n=21)
npoBefeHa OLiHKa B3aEMO3B'AKIB MiX PIBHAMM MIKpODianbHYIX MeTaboniTiB Ta rOPMOHaNbHO-METaboNIYHIMY NOPYLIEHHAMN
B AvHaMmiLi Tepanii aroHictamu peuentopis [TIM-1 (aplTIM-1). PesynbTraTi. BCTaHOBNEHO, WO NapanensHo 3i 36iNbLUEHHAM CTy-
MeHs OXMPIHHA, BIACOTKOBOIO BMICTY XWMPY, PiBHA BiCLIePanbHOrO 1py, Yo BiporifHe 3poCTaHHA KOHLUEeHTpaLlil 8-30-PGF2a.
BrABneHo 3BOPOTHI KOPEeNALiHi 38'A3KM MiXK 3HaueHHAMY iHgekcy mMacy Tina (IMT) Ta piHAmu KITKK. BucHoBKw. [1iaTeep-

© O.B. 3iHuy, 0.M. Cmenaros, K.O. lWuwkare-luwoea, I.A. Knenita, H.M. KywHapeosa, A.B. Kosanvuyk, O.B. [Ipubuna
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[PKEHO HAABHICTb B3aEMO3B'A3KIB MiX MOKa3HMKaMK, L0 XapaKTepusyioTb GeHoTUN oXMpiHHA Y xBopux Ha L2 Ta cTyneHem
0C, a TaKoX MOXJIBE 3HaUeHHsA MeTaboNiuHOI aKTVBHOCTI MIKPOBIOTU KMLLKIBHUKA B PO3BUTKY NOB'A3aHNX 3 OXMPIHHAM ANC-
MeTaboniyHux nopywweHs npu L2. 3actocysarHa apl -1 moxe cnpyATW BiGHOBNEHHIO NOPYLLIEHOT MeTaboNiuHOT aKTUBHOCTI

KULLIKOBOI MiKpObioTH, 30Kpema BIMPoBAeHHI HanexHoro pisHa KITKK.

KniouoBi cnoBa: Liykposwii AiabeT 2-ro Tuny, MikpobioTa KMLLIKIBHWKa, OKCUAATUBHIIA CTPEC, KOPOTKONAHLIOTOBI XMPHI KICIO-

i, aroHicTu peuentopis [TIM1-1.

Ha cyuacnomy erami B smikyBanni [1/12 yce mmp-
e 3actocoByioTbes npenaparu aplTIII-1, ki un-
HATH TJIEHOTPOITHY [0 Ha MiJIIIIIYHKOBY 3aJ103Y,
MO30K Ta iHIIi OpTaHu-MIiIlleHi, Ail0Yd Yepe3 CHC-
TeMHi a60 eHTepasbHi HEHPOEHIOKPUHHI K TUHHI
HIJISIXYW, CHPUSAIOTh 3HUKEHHIO MacH TiJja, MPOsiB-
JISIIOTD MPOTU3ANAJbHUN BIJIMB 1 PEKOMEH/YIOTbCS
namienTtam i3 11/12 3 BusiBsiennMu cepiieBo-CyanH-
HuMu pakropamu pusuky [1-3].

Kniniuna nmpakTuka mokasasa, 1o AesiKi malieH-
TH JIEMOHCTPYIOTh HEZIOCTaTHHO BUPAKeHU epekT
abo Bigcyrhicth edexrty Ttepamii aplTIII-1, mpu
1IbOMY T'€TePOreHHICTDb Yy BiINOBIISIX HA JIIKyBaHHS
MOKe OyTH MTOTEHIIIITHO TIOB’sI3aHa 3 KUIITKOBOIO Mi-
Kkpobiororo. Beranosiieno, 1mo MikpoOHMit auc6ios
KMIKIBHUKAa MOKe MOPYIIUTH KHUIIKOBI Gap’epu
Ta CIPUYUHUTU €HJI0TOKCEMiIO, Pe3UCTEeHTHICTh 110
iHcyJiHy Ta rinepriikemito. Ha cboronni BctaHOB-
JIEHO, TI0 KHUIIKOBA MiKpOOioTa Bifirpae BasKIMBY
POJIb Y THATPUMII MeTabOJiYHOTO TOMEOCTa3y B
OpraHi3mi, 3aBIsIKM TPOJYKIIii TaKKMX MeTabOJITiB,
sk KJIDKK (anerar, nporioHar, 6yTupar), ;KOBYHI
KUCJIOTH, Jedki Bitaminu. Ilopymiennsa cuHTe3y
X MeTabOJIITIB PO3IJISAIOTH SIK TaKi, 0 6epyTh
yuaacTb y matoretresi [1/[2 ta ceprieBo-cyMHHNX 3a-
xBoptoBanb (CC3) [4-7].

OcTtanHi HAYKOBI OCTIKEHHS TPOJIEMOHCTPY-
BaJI y4acTh MiKpoGiaJIbHUX MeTabOJIiTIB y maTo-
redesi I[/[2 Ta xapmioMeraGoJiYHUX YCKJIaIHEHb
MIJITXOM MOYJIAIIT MaTodis3ioNoriyHnX POIIeCiB,
TaKUX AK AUCHYHKILIS B-KIITHH, XpPOHiUHe 3amajieH-
Hs1 HU3bKoro crynenst, OC i qucmeTabosTi3M JitmiiB
i rmokosu. bakrepiasbhi MeTaboIITH, BKIIOYAIOYN
KJIKK, moTpanisitoun B CUCTEMHUM KPOBOTIK, JTi-
I0Th SIK CUTHAJIbHI MOJIEKYJIA Yepe3 PerenTopH, sKi
Ha/a/Ii PeryJioioTh YNCIeHHI MeTabOMiuHI IIISXT
Yepe3 MOJYJIAIII0 €eKCIpecii TeHiB MeTaboiuHO
BaKJIMBUX TIPoIeciB. BiaxuyieHHsS KOHIIEHTPaIliil
1ux MeTaboJIiTiB Bij (isiosoriunol HOpMu Bigirpae
BayKJIMBY POJIb Y MATOreHe3i KapAioMeTabosiyHIx
posuazis nipu 11/12, Bkmiouaroun nmopyuienns iMmyH-
HOT'O TOMEOCTa3y Ta XPOHiuHe 3anajeHHs (Merasa-
maseHHs ). Bigomo, mo BHACTiA0K MoaudiKaIii i

GakTepiil, a TAaKOK TIIOKCIi Ta 3alMaJlbHUX PeaKIliii,
BiZIOyBa€ThCs 3POCTAHHS MPOAYKINI aKTUBHUX Me-
tabositie kucHio (AMK), Toxi sik HecBoeuacHe ix
3HeIKo/KeHHs cipusie po3Butky OC, akuii, cBo-
€10 Ueproro, CTUMYJIIOE PEenTOPU KJITUH, 110 iH-
JIYKYIOTb TIPOJIYKIIIO MPO3anajibHUX IUTOKIHIB Ta
eKCITPecito a/iIreauBHUX MoJiekyI |8, 9].

IndopMaTuBHUM TMOKAa3HUKOM 1HTEHCUBHOCTI
OC ocTanHiM YyacoM BBaXKA€THCS KOHIIEHTPAIlid B
KpoBi abo ceui 8-i3ompocrariananny (i301pocTany)
[10, 11]. 3a cygacaumu yssienasamu, OC € ocHOB-
HUM TTaTo()i3i0J0TTIHIM MeXaHi3MOM PO3BUTKY Ha-
raThbOX 3aXBOPIOBaHb, 30KkpeMa CCJ3 Ta maToorii 3
60Ky remarobimiaproi cuctemu [12]. Y dopmyBatHi
MaToJIoril Ba)KJIMBY POJIb BiJliTPA€ HAJJIUIIKOBA
KiJIBKICTb BITbHUX KUPHUX KUCJIOT y KPOBI, a Ta-
KOK 3HWKEHHS YYTJMBOCTI TKAHWH /IO 1HCYJIiHY.
OC, nopsi/1 i3 TaKMMM CKJIaJHUKAMK METa0OIYHIX
MopyllieHb, $K iHCyJiHOpe3ucTeHTHicTh  (IP),
BicIlepasibHE OKMPIHHSA, TilepTPUTJIiIepUIeMis
MOXKe BiJlirpaBaTh 3HAYHY POJb Y XPOHIYHOMY
3amnajeHHi, 1Mo CIPUSE PO3BUTKY aTEePOCKIEPO3Y Ta
I/12 [13-15].

[Ins1xoM MOJYJIIOBaHHST METa0OI3My KUPOBO]
TKAHWHM, €HOKPUHHUX KJITUH TiAIIJIYHKOBOI 3a-
JIO3W, CYJMHHOTO €HJ0TeJi0, MikpobianbHi MeTa-
GoJtiTH BILTMBAIOTH Ha (hOPMYBaHHST TOPMOHAIBHO-
MeTabOJIIYHOTO i KOMITO3UIIITHOTO (heHOTHITY Opra-
HI3MY JIIOJIMHU, 110 BU3HAYAE CEPIEBO-CYJAMHHUN
PHU3UK, TOMY BU3HAY€HHsI KOHIIEHTpaIlii MiKpoOi-
aJIbHUX MeTaboJIiTiB Y B3aEMO3B’sI3KY 3 MOP(OJIO-
riYHUMK TTapaMeTpaMu HaOyBa€ 0COOJIMBOTO 3Ha-
YeHH 7151 IiaTHOCTUKHU, TTPO(IIAKTUKH Ta OT[iHKN
edekTHBHOCTI Tepamii maucMeTabOTiYHIUX CTaHIB,
3okpema I1/[2 Ta #ioro cepreBo-CyIMHHNX yCKJIAJ-
HEHb.

¥ 3B’a3ky 3 Tum, 1m0 CC3 € ojiHUM i3 HAUTIONTH-
PEHIINX Ta HaBa)KUMX 32 CBOIMU HETATUBHUMU
HacaiakaMu ycekiaagaens npu 112, ocobauBoi ak-
TyaJIbHOCTI HAOyBA€E MOCTIIKEHHST MEXaHi3MiB PO3-
BUTKY KapioMeTabOoJiuHUX TOPYIIEHb, a TaKOXK
BIIPOBA/KEHHST CYYaCHUX BUCOKOUYYTIUBUX Jabo-
paTOpHUX MapKepiB, 110 /103BOJISATh BYACHO BUSIB-
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gty miasuiennii pusuk CC3 y xsopux Ha [1/12
i mpoBoAMTH OO'€KTUBHY OIIHKY e(heKTUBHOCTI
Teparii X CTaHIB i3 BAKOPUCTAHHSIM Pi3HUX TPy
Tpernaparis.

Meta po6OTH — IOCIIAMTH 0COOJNBOCTI B3AEMO-
3B’SI3KIB MIXK PIBHAMM MiKpoOiaJbHUX MeTaboIiTiB
Ta TOPMOHAJILHO-METABOIUHIMU TOPYIIEHHSAME Y
xBopux Ha 11/[2 3 pisnumu pernoTumamn 3 ypaxy-
BaHHAM crynens npoasy OC.

Marepian i MeTou

[lepmmit eTam AOCTiAKEHHS MOJATaB B OITIHIT
piast OC 3a/meKHO Bifi MeTabOJiuHOI aKTUBHOCTI
KHUIITKOBOI MiKpoOioTH Ta (GeHOTUIOBUX OCOOJIN-
BocTel y martienTiB i3 [1/12.

Y nocaipkennsa Braodeno 88 xsopux Ha [1/[2
MOPiBHSIHHUX 3a BiKOM, CyIyTHbLOIO Tepali€io Ta
KOMIIEHCALIEIO I[YKPOBOIO AiabeTy, y sSKUX OLiHIO-
BaJIMCh AHTPOTIOMETPUYHI Ta KOMITO3UIIITHI TTOKa3-
HUKHU Ta BU3HadaBcs piBeHb 8-i30-PGF2a B cupo-
BaTIli KPOBI.

Jlpyruii etan moJsraB y AOCiIKeHHI 0cobm-
BOCTeil B3a€MO3B'SI3KIB MIK PIBHAMM MiKpOOiaib-
HUX MeTabOJIITIiB Ta TOPMOHATEHO-MeTab0ITIHIMHI
nopyimeHHamMu y xBopux Ha [1/12 (n=21) 3 pisHumn
enornnamu B guHamiii Teparii apl'TITI-1.

[locaipkenHss  mpoBe/ieHO 3 JIOTPUMAHHAM
OCHOBHMX TIOJIOKEHDb TIPO MpaBa JIIOAUHU Ta 0io-
meutnay Konsewtrii Pagu €sponn, [esbcincbkoi
nexmapaitii BececBiTHboi Meguunoi acorriartii (1964-
2008 pp.), a Takoxk Hakazy MO3 Ykpaiau Ne 690
Bizx 23.09.2009 p. [ocaigxeHHs 103BOJIEHO KOMiCi-
€10 3 TUTaHb eTuku Ta geontosnorii Y «Iucturyr
eHJIOKPUHOJIOTIT Ta 00Miny peyoBun iM. B.I1. Kowmi-
capeaka HAMH VYkpaiau» nmporokon Ne 29/1-KE
Bixm 26.06.2019.

Kpurepii Britouenns: giaraos /]2 (tpuBamicTsb
noHaz 6 MicsIiB), npuiiManHst cTabibHOI TPOTSI-
roM 6 MicsIliB 1epopaybHOI I[YKPO3HUKYBATbHOI
teparii (okpim apl'TIII-1), crammit partion Ha vac
MIPOBEJICHHS JTOCJTIIKEHHSI.

Kpurepii BUKIIOUeHHS: TPUHUOM aHAJIOTIB JIFO]I-
cbKOro TiokaroHonozaionoro nentuay-1 (TTITT-1),
HAsSBHICTb AKTUBHUX 3allajJibHUX IIPOILECiB, TO-
cTporo abo XPOHIYHOTO TAHKPEAaTHTy B aHaMHe-
3l, BAKKUX ypaKeHb MEYiHKN Ta KOBUHUX IILJISXIB
(migBumennst AJIT, ACT 6inbir Hixk y 2,5 pasa),
skoBuHOKaM stHO1 XBopo6u, IITK D Hixue 30 M1 /XB;
MiabeTMYHUN KeTo3; aprepiajbHa TillepTeHsis, He
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KOHTPOJIbOBaHe TPHUIIMaHHS JHKapChbKUX 3aco0iB
ab0 eHJOKPUHHOTO reHe3y; iH(apKT MioKap/a, iH-
CYJIBT, TOCIITAI3allis 3 IPUBOY HecTabibHOT 200
TPaH3UTOPHOI IIEMIYHOT CTeHOKAP/ii MpoTsarom 60
[IHIB /IO JIHSI BKJIIOUEHHSI B JIOCJI/IPKEHHS, ceplieBa
nenocraraicts [11-IV DK 3a NYHA; onkosoriuni
3aXBOPIOBAHHS B aHaMHe3i, 30KpeMa HasBHICTh B
ciMeiTHOMY aHaMHe3i BUIIQJIKIB MeYJISIPHOI Kap-
UHOMHU 200 MHOKMHHOI €HIOKPUHHOI Heorasii
(y Tu. MEH-2); HecTabisibHa HiabeTyHa peTHHO-
raTisg, MaKyJIONaris; BariTHICTb.

Jlo mouaTky JikyBaHHS Ta yepes3 6 MicsIIiB 3aCTO-
cyBanssi apl'TIII-1 dikcyBasm: aHTpONIOMETPUYHI
MOKa3HUKHU (3picT, Macy Tijia, 06’eM TaJii), oburc-
mioBasu IMT (Bara, kr/3pict, M?). [IpakTuuno Bci
nartientn (91%) Manu 3arajibHe OKMPIHHS 3TiTHO
3 kpurepismu BOO3 g MeTaboiuHOrO CHHAPO-
Mmy: ipu IMT<29,9 kr/m? — BBaxKasu, 1o XBopi He
MalOTh OKUPiHHS, HasABHICTb 3arajJbHOTO OKUPIiH-
Hs ikeysanu npu IMT >30 kr/m2. AbpomiHaibHE
oxxupinns (OT>80 cm s xkinok i OT>95 cm ais
YOJIOBIKiB) BCTAHOBJIEHO Y BCIiX OOCTEKEHMX.

Komriosutiifo Tiia oriHioBaiu MeTogoM Oioesiek-
TpUYHOTO imMrieancy Ha anasizaropi BC-545N (Tanita,
Amnonist). Buznavasm Taki mapameTpu: BiZICOTKOBUI
BMICT 3arajibHOrO KUPY Ta BOJM B OpraHi3Mi, piBeHb
BictiepasbHOTrO Skupy (BiK), M'sg30Boi Ta KicTKOBOI
MacH, a TaKOJK TIOKa3HUKU % JKUPY 1 M'SI30BOI Macu
(Kr) 10 cermeHTax: Kopiyc, JgiBa pyka (JIP), mpasa
pyka (I1P), miBa nora (JIH), mpasa nora (ITH).

PiBenn BiciiepasbHOTO JKUPY OIIHIOBAINW B iH-
tepBaJi Bif 1 10 59 o/1; KOJKHA OJMHUIIS Bi/IITOBiIa€
10 cm? ;xupy Ha MOBEPXHi BHYTPINIHIX OpraHiB; HOP-
MaJIbHUM piBeHb cTaHoBUTH Bij 1 1m0 12 of xupy.
@iznynanii Trn (OyZ0BY Tijia) OIIHIOBAJIN 3a IIKa-
Jio10 Bizt 1 10 9 GasiB (ipuxoBaHa MMOBHOTa — 1, 1OB-
HUIi— 2, MillHa cTaTypa—3, TpeHOBaHUH —4, HOpMaJib-
HUI — 5, CTaHIAPTHO-M SI3UCTU — 6, Xyauii — 7, Xy-
il i M a3ucTiil — 8, myske M s3uctuii — 9).

KonnenTpaitito rioko3u BU3HayaIu y BeHO3HIN
KPOBi HaTile 3 BUKOPHUCTAHHSIM CepTUMiKOBaHUX
JIarHOCTUYHUX CMY3KOK Ta ritokomerpa One Touch
(LifeScan Inc, IlIBeiinapist). Hopma asist 3mopoBux
Jiojieli BecranoByiena 4,1—6,0 Mmmouts /J1.

Y kposi, 3ibpaniii BpaHili HaTIe, BUMIipOBa-
Jii piBHI TrikoBanoro remoriobiny (HbA1c) imy-
HOTYPOOJMMETPUYHUM METOJIOM Ha aHaIi3aToOpi
Cobas 6000 (Roche Diagnostics, IIBeiiapist) 3
MPUCBOEHHSIMU YHIKATBHUX JTAOOPATOPHUX HOMeE-
piB KOKHOMY 3pa3ky. PeepentHi 3nauennss HbAlc
JIUIST 3[0POBUX JIIOJIEH CTAaHOBJIATD 4,0—5,6 %.
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KonnenTpaii mimignux dpakiiii y cuposartiti
KPOBI MAIIEHTIB OIIHIOBAJIN 32 JOTIOMOTOIO METOLY
TOMOTEHHOI €H3UMaTU4YHOI KoJopuMeTpii. Busna-
yajin piBHI 3arasbHOro XoJsiectepuny (3XC), Tpu-
rminepuaiB (TT), XonecTepuHy HU3bKOI HIIJTBHOCTI
(XC-JITTHI), nyxe wHusbkoi tmiabHOCTI (XC-
JITTJTHIIT), Bucokoi miissHocTi (XC-JITIBIIL). Pe-
depentni snavenns: 3XC <5,2 mmoan/n; TT <1,7
mmoutb/m; XC-JITTHII <3 mMMomb,/71; 17151 XBOPHUX
Ha [1/12 <2,5 mmouns /1; XC-JITIBIIL>1,2 mMmosib /1,
XC-JIIIAHIIL - 0,26-1,04 mMoub /71,

Jlocmikenns Bmicty 8-i30-PGF2a B cuposar-
11i KPOBi MPOBOAUIN METOJIOM iMYHO(DEPMEHTHOTO
aHasi3y 3 BUKOpucTaHHsaM Ha6opy Human 8-iso-
PGF2a (8-isoprostane) ELISA Kit (FineTest®).
Jliarrazon BumiptoBauHs Habopy ctaHOBUB 15,625-
1000 rir /M.

Busnauenns Bmicty KJIZKK B xompodinbrpari
MaIiEHTIB TPOBOAWIN 3 BUKOPUCTAHHSAM arapart-
HO-TIPOTPAMHOTO KOMIIJIEKCY IJIST METUIHIX JTOCJTi-
JKeHb Ha 6asi rasoBoro xpomarorpaga Chromatec-
Crystal 5000 (3AO CKbB Xpomarak), sskuii 6yB 00-
JajiHannil Kamisngpaoo Kojaoukoilo RESTEK Rtx-
2330 (60 m mosxuna x 0,25 mm giamerp X 0,2 MKM
IJIiBKA) 3 TIOJyM SHO-IOHI3aIiTHUM /IeTeKTOPOM
(220 °C), 3 a30TOM 5K ra30M-HOCI€M, 3i MTBUIKIC-
Tio motoky 0,4 mui/xB Ta THckoM 97,74 xITA. [lo-
NIATKOBI TTapaMeTPU METOAMKU CTAaHOBWJIN: BUTPaTa
BoaHio — 20 My1/xB, BuTpaTa mnositps — 200 mi/Xs,
temmeparypa kosionku 140 °C, temmeparypa Bura-
proBaua 230 °C. Tlomi iz mikamu Oysiu po3paxoBa-
Hi 3a JIOIIOMOTO0 anapaTHO-IIPOrPaMHOTO 3abe3Ie-
yennst Chromatek, sike nmpreaHano 10 razoBoro xpo-
marorpada. Bupinenna KJIZKK i3 kompodimsrpary
MIPOBO/IUIIN 3TiIHO 3 MeToanKoio Guohua Zhao [16].

Bin6ip 3paskiB Kaay MpoOBOIUBCS [0 CTEPUIbHOI
npobipku, 1 r Kaxy roMOreHi3yBaiu B 3 MJI AUCTH-
JIbOBAHOI BO/IM, /10 ToMoreHaTy gogaBaiu 2 My 1 N
PO3UMHY COJITHOI KUCJIOTH, TIEPEMITITyBajIu Ta TeH-
tpudyrysanu mpu 7000 06/x8 iporsirom 10 xB. Mi-
KPOIITIPUIIOM BBOJMJIN 5 MKJI HaJI0Ca/I0BOI pifinHu
no BumnapioBaua xpomarorpada. Ixerrtudikartio
KOYKHOI KUCJIOTHU ITPOBOJIUJIH TIIJIIXOM TTOPIBHSIHHS
iX yacy yTpUMYBaHH4 3 4YaCOM IXHbOTO Bi/ITIOBiIHO-
ro eTaslOHHOTO cTaHaaprty ¢ipmu «Rasteks», CIITA.
[Mokazuuku KJIPKK pocmimpkysanu Ha 6asi HayKo-
Bo-zoctiiHOTO cektopy 1Y «IHcTuTyT ractpoenTe-
pouiorii HAMH VYkpainns.

[TartienTaM TpU3HAYaAIW Tepariio IMpernapaToM
apl'TIII-1 (miparaytumom). TpuBamicts cmoctepe-
JKEHHS CTaHOBMJIA 6 MiCAIIiB.

s ysarasbHeHOI XapaKTepUCTUKU JOCTIiIKY-
BaHUX IapaMeTpiB MAIl€HTIB BUKOPHUCTOBYBAJIMN
MeTou Bapiamiitnoi craructuku. Ha 06GazoBomy
eTari aHasi3y BHM3HAYaJIu XapaKTePUCTUKU HOP-
MaJIbHOCTI PO3TOJLIY A8 KITbKICHUX MOKa3HUKIB
3a kpurepiem Kosmmoroposa-CwmipHoBa. Busna-
YeHi TapaMeTpu HOPMAJbHOCTI PO3MOMLTY AaHUX
CJTyTYBaJIM Ha/lAJTi KPUTEPiEM BUOOPY METOJIIB TO-
PIBHSIBHOTO aHami3y (MapaMeTpuyHi Ta Herapame-
TpuuHi). Pi3HUIO TOKA3HUKIB /10 1 MiCJIsT JIIKYBaHHS
BU3HAYAJIM 3 BUKOPUCTAHHAM KpuTepito CTiozenTa
(t-Tecry must He3asesKHUX BUOGOPOK). Pi3HUITIO BBaKa-
s BiporizHoio ipu t<0,05. HopmasbHicTb posmoiinry
MOKA3HUKIB TIePEBIPsJIN 13 3aCTOCYBAHHIM KPUTEPItO
[Tamipo-Yinka. /{yis mOpiBHSAHHS MOKA3HUKIB Y INHA-
MilIli 3aCTOCOBAHO MapHUii t-TecT (IIapameTpuyHa cTa-
TUCTHKA) Ta KpUTePiit Binkokcona (HerapamMeTpryHa
craructuka). [TopiBHIHHS MiK HiArpynamMu mpose-
TIEHO 3a t-TeCTOM [T He3a/IeKHUX CYKYITHOCTEN Ta
kpurepieM ManHna-YiTHi. KpuTuunuii piBeHb 3Ha-
YYIOCTI TPU TIePEBIPIl CTATUCTUYHUX TITIOTE3 TIPU-
fimasu pianm 0,05. TTpu 11bomy BpaxoByBaBcst (hakT
MHOKUHHOCTI TIOPIBHAHb MK MiITPyHaMu HIJISIXOM
BpaxyBanHs onpaBku [ledde.

PesyibraTi Ta 00rOBOpPEHHS

CTymiHb 0KUPIHHA, IO OMIHIOETHCS 3a MOKa3-
HukoM IMT, aBisg€eTbcsa BaKJINBUM KOMIIOHEHTOM
MeTabOJIIYHOTO CHHIPOMY, 10 BU3HaYae Mopdo-
Mertabosiuauii heHoTun Jroaunu. Ilicas paHKy-
BanHs 3a piBHemM IMT, 88 obOcrexkeHux maiieH-
TiB i3 11/I2 6ysm posmnoisieHi Ha 4 TPYIH, B SIKMX
6yJI0 BU3HAYEHO KOHIIEHTPAIIil0 B CHPOBATII KPOBi
mapkepa OC — 8-i30-PGF2a ta mpoanasnizoBano
B3aemo3B’s13ku 3 piBHamu KJIZKK (omToBoi, npo-
MOHOBOI, MACJITHOT) B KOPIIPOMiIbTPaTi MAIiEHTIB
yTBOpeHuX rpyi (1o 22 0cobu B KOKHIM rpyTii).

Ipymu 1-4 He Bimpi3HsAIUCH 32 BIKOM Ta TPUBa-
aictio 3axBopioBanHs (p>0,05). Orpumani pesyib-
TaTU IPOAEMOHCTPYBAJIM, 1110, IIapaieIbHO 31 3011b-
menasaM IMT, BizcOTKOBOTO BMICTY JKUPY, PiBHS
BicIiepasbHoOro Kupy, OyJsi0 Biporiare 30iabiIeHHs
koHreHTparii 8-i30-PGF2a (ta6a. 1, puc. 1).

3a HasIBHOCTI OKMPiHHS, 0COOJMBO HOro MOp-
6iHOI hOPMU 3POCTAE OKCUIATHBHE HaBaHTaKeH-
Hg B opranizmi. OC € cranoM, 3a SKOTO MPOAYKITist
BIJTbHUX paJIMKaJiB MEPEeBUIIYyE 3/aTHICTh oOpra-
Hi3My ix inaktuByBatu 8, 9]. [ucbananc mix ak-
TUBHUMU (OPMaMM KUCHIO Ta aHTUOKCUIAHTHOIO
3aXMCHOIO CUCTEMOIO TIOB’SI3aHU 13 MOPYIIEHHIM
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Ta6nuusa 1. Komno3uuiliHi nokasHuKm Ta pieHi 8-i30-PGF2a B cupoBaTLi KpoBi B rpynax nauieHTis i3 LI12 3anexHo i cTyneHs oxumpitHa (M+m)

Table 1. Compositional parameters and levels of 8-iso-PGF2a in serum in groups of patients with type 2 diabetes depending on the obesity degree (M+m)

Mapametpu lpyna 1 lpyna 2 fpyna3 lpyna 4 p
Parameters Group 1 Group 2 Group 3 Group 4
n=22 n=22 n=22 n=22
IMT, kr/m? 28,44+0,35 32,09+0,19 36,22+0,35 43,60+0,81 p<0,001 (1-2)
BMI, kg/m? p<0,001 (1-3)
p<0,001 (2-3)
p<0,001 (1-4)
Mup, % 29,67+1,14 37,31+1,21 39,96+1,43 46,65+1,22 p=0,022 (1-2)
Fat, % p<0,001 (1-3)
p=0,208 (2-3)
p<0,001 (1-4)
BX, on 11,61+0,66 13,4540,84 15,76+0,82 18,39+0,80 p<0,001 (1-2)
VF, un p<0,001 (1-3)
p<0,001 (2-3)
p<0,001 (1-4)
8-i30-PGF2q, nr/mn 252,62+19,11 330,43+38,84 336,01+41,80 515,13437,75 p=0,044 (1-2)
8-is0-PGF2q, pg/mL p=0,087 (1-3)
p=0,751 (2-3)
p<0,001 (1-4)

[Ipumimka. p — 00CMOBIPHICMb PI3HUUI MiX NOKA3HUKAMU (2pyNU NOPIBHAHHS).

Note. p — significance of the difference between indicators (comparison groups).

550 515>

PiBens 8-130-PGF2a, nr/Mi
8-1s0-PGF2alevel, pg/mL

1 2 3 4

I'pymmo IMT
BMI groups

Puc. 1. 3anexHictb pigHA mapkepa OC 8-i30-PGF2a Big cTyneHs
OXUPIHHA.
lpumimka. * — 8ipoeioHa pi3HuYA nokasHuka 3 epynoio 1 (p<0,05).

Fig. 1. Dependence of the level of the oxidative stress marker 8-iso-
PGF2a on the obesity degree.
Note. * - significant difference between the indicator with group 1 (p<0.05).

peryJisiii ByrjaeBoHOro Ta JirigHoro oominis. OC
MOJKe CIIPUSATH PO3BUTKY aT€pPOCKJIEPO3y Ta BUHUK-
HEHHIO CepIeBO-CYyIMHHUX YCKJIa/HEHD.
PospaxyHku BUSBWIN TPAMY KOPEJSAI0 MixX
piBusMu 8-i30-PGF2a ta Bikom marttienTis (r=0,17),
i3 Bizicotkom skupy B opranismi (r=0,15) (ta6ai. 2).
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Hayxosi nociiizkeHHs1, ClipsIMOBaHi Ha BUBYEH-
HST BIUTMBY MiKpOOIOTH KHUINKIBHUKA HAa IHTEHCHB-
Hicth OC, TATBEP/KYIOTh TaKi B3aEMO3B’SI3KU.
Hanpukiaz, B ekcriepuMenTi 6yJ10 poAeMOHCTPO-
BaHO 3BOPOTHUM KOPEJIAIiNHWH 3B’ 130K MiK iHTEH-
cusnicTio OC Ta cKkIagoM MiKpoOIOTH KHIITKiBHITKA
TBapuH (i3 HOpMaabHUM BMicTOM Lactobacillus i
Bifidobacterium), a Takox TpsIMUii 3B’130K 13 HajI-
MIiPHOIO KiJTbKICTIO KUIITKOBOI Tasnuku. [cHye ipu-
MyHieHHsd, 10 HOpMaJibHa MiKpodJopa TOBCTOI
KUIIKA BiJliTpa€ BUPIMIAJBHY POJIb y 3aXUCTI Bij
KUITKOBOI iH(eKIi BHACTIIOK iHAYKIII TIpo3a-
MaJbHUX Ta TTPOOKCUIAHTHUX peakitiii [17].

B o6cepsariiitnoMy gocsipKeHHi 32 ydacTi
64 xiHOK i3 Ti€oHedPUTOM BCTaHOBJIEHO, IO iH-
tencuBHicTh OC (OIiHIOBaHA NIJITXOM BU3HAYEHHS
CITiBBI/THOIIEHHSI CYMapHUX 3MiH aKTUBHOCTI OKCH-
JATUBHUX TIPOTIECIB /10 TOKA3HUKA aHTUOKCUIAHT-
HOI MicTKOCTI KpoBi) OyJia migBUIIEHO B 0Cib i3
nedinmuroM JakTobaKkTepiid. Y TOPIBHSIHHI 3 Ipy-
010 MAIIEHTOK i3 HOPMaJIbHUM BMIiCTOM JIaKTOOAK-
tepiit, OC cynpoBo/KyBaBCs MiIBUIIEHUM piBHEM
MaJIOHOBOTO Jiafberiny, hakTopa HEKPO3Y Iy XJIH-
nu anbpa (OHII-a) ta inrepaeiikiny 10 (1J1-10),
a TaKOK JIOKAJbHUM 3anajieHHsM (IiABUIIEHHAM
BMicTy C-peakTMBHOTO TIPOTEIHY) Ta aKTUBHOCTI
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Ta6nuua 2. KopenaAuiiiHi 38'A3Kn Mix piBHAMU 8-i30npocTarnaHavty F2a, KniHiko-aHTponomMeTpruyHUMM NokasHrkamu Ta KIKK y xgopux Ha L2

(koediuieHT MipcoHa r)

Table 2. Correlations between 8-isoprostaglandin F2a levels, clinical and anthropometric parameters and SCFAs in patients with type 2 diabetes

(Pearson coefficient r)

MapameTtpu Bik, poku LI, pokn IMT,kr/m> Xup,% BX, op KKK 8-i30-PGF2a, nr/mn

Parameters Age, years DM,years BMI kg/m? Fat,% VF,un SCFAs 8-is0-PGF2a, pg/mL
OLITOBa, MKI/MN MpomnioHOoBa, MacnsHa,
acetic, ug/mL  mkr/mn MKr/mn

propionate,  butyric,
pg/mL pug/mL

Bik, pokn 1,00

Age, years

LA, pokn 032 1,00

DM, years

IMT, Kkr/m? -0,37 -0, 1,00

BMI, kg/m?

HKnp, % -0,18 -0,19 0,73 1,00

Fat, %

BX, on -0,02 0,05 0,56 0,19 1,00

VF un

OuToBa Kn1cnoTa, 0,00 0,08 -0,16 0,02 0,07 1,00

MKI/MA

Acetic acid, pg/mL

[MponioHosa kncnota, 0,02 0,12 -0,23* 0,07 0,07 0,77 1,00

MKF/MA

Propionate acid, ug/mL

MacnsHa kucnota, mkr/  -0,08 0,02 -0,21* 0,09 002 079 0,72 1,00

M

Butyric acid, pg/mL

8-130-PGF2q, nr/mn 0,17 -0,07 -0,10 015 -007 -002 0,00 0,01 1,00

8-is0-PGF2q, pg/mL

lpumimka. * - sipo2ioHicme koegiuieHmy kopenayii (p<0,05)
Note. * - significance of the correlation coefficient (p<0.05)

JII30COMAJIBHUX Tifiposia3 y cevi. Pe3ynbratu mif-
TBEP/IKYIOTH JlaHi eKCTIePUMEHTATbHUX JIOCI/IPKEeHb
PO TIPOBITHY POJIb iHAUTEHHOT MiKPOOIOTH KHIITKiB-
Huka B po3Butky OC Ta 3amasbHOTO TIpotiecy [8].

Y nmocrmijzkyBaHili KOTOPTI MAIiEHTIB 3aCTOCY-
BaHHSA KOPEJSAIINHOTO aHaJli3y J/03BOJUJIO BCTAa-
HOBUTHU 3BOPOTHI KOPEJAIiliHI 3B’SI3KM MiX 3Ha-
yenngamu IMT ta pisnamu KJIKK (r=-0,16; -0,23;
-0,21 s omTOBOI, POIMOHOBOI Ta MACJSHOI KHUC-
JIOT BifMOBiHO) (Tabu1. 2).

OtpumaHni pe3yabraT MiJTBEPANIN HASBHICTb
B3aEMO3B’SI3KIB MiXK MOKa3HWKaMU, 10 XapakTe-
pu3yIoTh (heHOTUT OkUPiHHA y XBopux Ha [1/[2 Ta
cryneneM OC, BU3HAUEHNM i3 BUKOPUCTAHHSM I10-
kazauka 8-i30-PGF2a. Busgsieno takox kopeJis-

IIITHI 3B’I3KM MK CTYTIEHEM 3araJIbHOTO OKUPIHHS
(IMT) Ta piBaamu KJI’KK (orroBoi, mpormioHo-
BOi Ta MacJsTHOT) B KOmpoisbrpari, 1Mo BKazye Ha
MOKJIMBE 3HAUeHHS (DYHKI[IOHAJIBbHOTO CTaHy KHUIII-
KiBHMKA B PO3BUTKY TIOB’SI3aHUX 3 OXKUPIHHSIM JIUC-
MeTabosIiyHUX Topyierb upu 11J12.

Ha npyromy erami mpoBeieHa OIliHKA BILIMBY
apTTITI-1 Ha ropMoHaIbHO-MeTabO uHI TOKA3HU-
k¥ B marienTiB i3 11/]2 3anexHO Bifi KOHCTUTYIIIi-
HOTO CKJIAJTy TiJia.

Y Ta6a. 3 npeacraBieHo pe3yIbTaTiH 00CTEeKeH-
H4 B 3arajJibHill TPyl MaIli€eHTIB /10 TTOYAaTKy Ta Ha
Tii Teparnii apl'TIIT-1 (Bi3uTu 11 2 BignoBigHO).

[lo ta micia mixkyBanus aplTIII-1 mposemena
OI[IHKA MOKA3HUKIB KOMIIO3UIii Tijia (MeTozoM 6io-
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Ta6nuua 3. AHTPONOMETPUYHI Ta KOMMO3MLIMHI NapameTpy B NaLiEHTIB i3
LA2 no Ta nicna nikysaHHa apl -1 (M+SD)

Table 3. Anthropometric and compositional parameters in patients with
type 2 diabetes before and after treatment with arGLP-1 (M+SD)

MapameTpnu [lo nikyBaHHA Micna nikyBaHHA
Parameters Before treatment  After treatment
IMT, Kr/m? 36,86+5,07 32,10+5,62 %
BMI, kg/m?

OT, cm 118,94+9,88 10842+£11,52*
WC, cm

3aranbHuit xup, % 38,8748,55 33,7548,80 %
Total fat, %

BX, on 16,44+4,45 13,28+4,39%

VF, un

Boga, % 44,9245,40 48,0445,79 %
Water, %

CBI 4,09+1,19 4,70+1,31*

SV

lpumimka. * - gipoeioHa pizHuua (p<0,05) nopigHAHO 3 2pynoio 00 JiKy-
8AHHS (napHuli t-mecm 07189 N08’A3aHuUX 8UGIDOK).

Note. * — significant difference (p<0.05) compared with the group before
treatment (paired t-test for related samples).

IMITe/IaHCy, 3arajibHi Ta CerMeHTapHi), JIiIiIHOTO
CIIEKTPAa, CTaHy TJIIKeMi4HOI KOMIIeHCcallil.

30KpeMa, Ha TJi TPOBEJEHOTO JIKYBaHHS
apI'TITI-1 (tabn. 3) cmocrepiranoch BiporigHe
3MEHINeHHS CTyleHs oXupinHsa (3HmxeHHs [MT,
okpyskHicTh Tanii (OT), BifcOTKIB 3arajbHOTO Ta
BiCIIEPAJIBHOTO JKUPY ). SHUMKEHHS KIJIBKOCTI KUPY
CYIPOBOKYBAJIOCH BIiPOTiHUM 30iIbIIEHHIM 3a-
raJbHOTO BMICTY BOAM (BHYTPIINTHBOKIITUHHOI Ta
TMO3aKJITUHHOI) B OPTaHi3Mi, 110 BBaXKAETHCI TIO-
3UTUBHOIO O3HAKOIO 3 MOIJIAY KapAi0BaCKYyIsIPHOL
dynxuii [18].

3a JaHUMU JIiTepaTypu BiJIOMO, 1O BUCOKU
BMICT BHYTPINTHbOKJIITUHHOI BOJM ACOIIIOETHCS
3 KpamuMu (QYHKI[IOHATBbHUMHU TOKa3HUKAMU Ta
MEHIITM PU3UKOM CJTA0KOCTI B JIIOJEH MOXWIOTO
BiKY, B SIKMX HaBiTh He3HAYHI 3MiHI 200 OY/Ib-AKUI
aucOaaHe cTaHy rigparailii MOKYTh MaTu Hebes-
MeYHi 17151 3/J0POB’ST HACIKY. Y TIOYJISIITHUX J10-
CJTI/IPKEHHSAX BUSIBJIEHO, 110 3HEBOHEHHS 1TOB’s13aHO
3 OXXUPIHHSIM, XPOHIYHUMM 3aXBOPIOBAHHSIMU Ta
3HWKEHHSIM TPUBAJIOCTI JKATTS MOKe TOPYIIUTH
KOTHITHBHI (hyHKIIIi Ta (iswuHi 31i6HOCTI opraHis-
My Ta MiIBUNIYE PU3UK Kapio-CyJIUHHUX IO/,
0cobsIMBO B Jozieii crapimoro Biky [18, 19].

Kpim Toro, micss JiKyBaHHS CIIOCTepiraiach
nopmadizaiiig pisas BiK. Ak Bigomo, BictiepaibHa
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KMPOBa TKaHWHA MICTUTH Oarato Gera-ajpeHope-
IENITOPIB Ta MAa€ BUCOKY MeTabOJIuHy aKTHBHICTb,
TOMY 32 CTPecOBUX yMOB BuijsA€ BiibHi KK — me-
JIaTOPU  1HCYJIIHOPE3UCTEHTHOCT] TEeNaTolUTIB 1
nepudeprnIHNUX TKAHWH, a Takok Kopemoe 3 OT Ta
nopytieHHaM riaikomerabosiamy [20].

Bapro 3ayBaxkuTn, mo JikyBanng aplTIII-1
CIIPUSITIO 301/IBIIEHHIO CKEJIETHO-BiCIIEPAIbHOTO 1H-
JieKCy, TOOTO BiTHOTIIEHHST MaCH CKEJIETHUX M'SI31B /10
ot BIK. Ieit mokasHuk OyJI0 3alipOIIOHOBAHO SIK
iHIeKC, acoliioBaHMil i3 MeTabOIYHIM CHHPOMOM
ta [1/12, a6o iHgeKc capKoneHiyHoro oxupinns [21-
23]. Tlokazamno, 1Mo 3HWKEeHe BiJHONIEHHS M'sI31/
BicilepaJibHUN KU XapaKTepHe /s MOIYJIIil XBO-
pux Ha I[I/[2, mopsy i3 TpagumitHuMu pakTopaMu
pusuky CC3 (au3sbki pisai XC-JITIBII, Bucoki pis-
ni XC-JIITHIIL, kypinus, apTepiaibHa rineprensis),
SJKi He MOXKYTh TOBHICTIO TOSCHUTU TiABUNIIEHUH
CEepIeBO-CYyIMHHUN PU3WK Y IIUX XBOPUX [23].

BusnaueHHsT aHTPOMOMETPUYHUX ITOKA3HUKIB
110 cerMeHTax Tija (KiHIIBKH, KOPITYC) He BUSBUJIO
BiPOTiTHUX 3MiH % JKUPY Ta M’I30BOi MaCH.

3adikcoBaHO TOKpaIeHHsI TOKa3HWKIB BYT-
JIEBOZAHOTO 0OMiHYy (30Kpema [0 Ta IHC/as JKy-
BaHHsI cepeHill piBeHb TJIIOKO3U CTAaHOBUB 8,94+
2,05 mmoub /i1 Ta 6,88+1,49 MMoOJIb/JT BiATIOBIHO,
cepenniii pisenb HbAlc o Tta micast sikyBaHHs
cranoBuB 8,5£1,13 % Tta 6,67+£1,16 % BiANOBIIHO),
JITITHOTO KOMILIEKCY CUPOBAaTKU KPOBi (3HMKEHHS
3aTaJbHOTO XOJECTePUHY, PoaTepOreHHnX (hpak-
it xonecrepuny (XC-JITTHIIL), kontentparii TT
ta ix TpancrnoptHoi popmu — XC-JITTJAHIIL, mixsu-
meHHd anTuateporeHHol dpakitii — XC-JITIBIIL).

Hopwmaunizaitisg cepeanboro piBus TT' ta ronos-
Hoi Tpancnoptroi ¢popmu TT — XC-JIIT/THIIL Bka-
3y€ Ha MOJIIIIEHHS eHepreTHYHol 3a0e31e4eH0CTi
nepudepnyHuX KIiTUH, ToMy 1o TT BUCTymarOTh
TOJIOBHUM JDKEPEeJIOM >KMPHUX KUCJIOT — HaliBax-
JIUBINIMX €eHePreTHYHuX CcyOcTpaTiB. 3HUKEHHS
piBug TT y nupkysisiii HaTIIe i1 BIVIMBOM Tepartii
apl'TITI-1 mMose TOsSICHIOBATHCH MOKPAIEHHSIM pe-
nerrroproro normuHanug TT — XC-JITIAHIILL, sxi
HaJIeXKaTh JI0 aTePOTEHHUX JIIMmiAHUX (pakiiiii cu-
poBaTKuU KpPOBi [ 24].

OtpumaHi pesyJsbTaTu MiATBEPKYIOTH JlaHi
Jgitepatrypu TIpo  e(EeKTUBHICTh 3aCTOCYBaHHS
apl'TIII-1 momo 3MeHIIeHHS 3araJibHOTO Ta BicIle-
PaJIbHOTO OKUPIHHS, MOJIIMIIEHHS JilliIHOTO Ta
BYyTJIeBOIHOTO 00MiHiB [1-3, 21, 25].

KJIKK (2-6 atomiB ByTJIeIi0) BUPOOJISIIOTHCS
caxapoJiTHYHUMK OaKTepissMU B TOBCTiil Ta CJIimii
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KMIIIII [Ticst anaepoOHoI (hepMeHTallii HerepeTpas-
JIIOBAaHWX XapYyOBUX BOJOKOH. AlleTart, poTioHar i
6yTtupar npezacrasisgiorsh 95% KJIKK i € ognumu
3 HAWTTONTMPEHINTNX MiKPOOIOTHYHIX CHOJYK [26].

Y mitepatypi nosiomisgernes, o KJIZKK anerat
i mporrionat vepe3s perienitopu FFAR2 B B-kmiturax
ITi/IITITYHKOBOI 3271031 CTUMYJIIOIOTH CEKPETTiio 1HCY-
JIiHY, a TaKOK MalOTh eeKT 3aXUCTy Bijl aronTo3y
OCTPIBIIIB MiANMIYHKOBOI 32103, CIIPUSAIOTH 30iTb-
IeHHIO cekpellil eHjorenanx iHkpetunis — ['TIIT1
i TTI-2 Tta nentumy PYY eHTepoeHIOKpUHHUME
L-kniTunamu B ToBCTiH Kyt [6, 27, 28].

Y obcre)xeHMX TAIEHTIB THCASI JIKYBaHHS
apl'TIII-1 BusABIEeHO BipoTiHE MiABUIIEHHS KOH-
IeHTpailii B Konmpodiaprpati o1ToBoi, MPOIioHOBO1
Ta TEHJEHIII0 JI0 MiJIBUIIEHHS MacJSgHOI KUCJIOT,
0 MOJKe CBIUUTHU TPO TMOKpalleHHs (yHKIii/
CKJIaLy KHIIKOBOI MiKpoOioTH, a came GaKrepiii-
npoxyuentis KJIJKK (tadum. 4).

Ta6nuua 4. Bnnve aplTN-1 Ha BmvicT KIPKK B KonpodinsTpati, MKr/mn
(M+SD)

Table 4. Effect of arGLP-1 on the content of SCFAs in coprofiltrate, ug/

mL (M+SD)
MapameTtpn Lo nikyBaHHA Micna nikyBaHHA
Parameters Before treatment After treatment
OuroBa KncnoTa 1179,62+454,18 1272,86+727,99
Acetic acid
[TponioHoBa K1cnoTa 533,36+£319,45 927,124504,41
Propionic acid
MacnsHa kucnota 484,724290,82 538,20+349,07

Butyric acid

pumimka. * — gipoeioHa pizHuys (p<0,05) nopieHAHO 3 2pynoko 00 J1iKye8aH-
HA (kpumepidl Binkokcora).

Note. * — significant difference (p<0.05) compared with the group before
treatment (Wilcoxon test).

Bizomo, 110 10 KUIIKOBUX GaKTepiii, siKi BUPO-
ooty KJIDKK, Hanesxkars Taki KoMeHcanbHi 6ak-
Tepii, 1Kk Akkermansia muciniphilia, Prevotella spp.,
Ruminococus spp., Coprococcus sp., Faecalibacterium
prausnitzii, Eubacterium rectale ma Roseburia spp.
[27, 28]. 3actocyBanns apl'TIII-1, BriyimBatoun Ha
CKJIaJ] KUIIKOBOI MiKpo6ioTn Ta ii MeTaboiuHy ak-
THUBHICTb, MOKE NTPU3BOIUTH /IO TIOKPAIIEHHST CHH-
Te3dy BiacHoro enjorentnoro I'TITI-1, mo y3romxy-
€TbCS 3 TAaHUMU JiiTepatypu [29].

Bpaxosyroun, mo KJIKK, cexkperosani kwuri-
KOBUMU OaKTepisiMM, BiAirpaoTh BakKJMBY POJIb

y PperyJiioBaHHi HAaKONMWYeHHS Ta (PYHKILT KUPO-
BOI TKaHWHU, TOMEOCTa3y €HepreTHYHuX cybcrpa-
TiB, UyTJIWBOCTI 10 iHCYJiHY Tomio [4, 30], MokHa
IPUILYCTUTH, 110 TIPOAYKILS KHIIKOBOIO MiKpO-
6iororo KJIJKK Moske BHOCHTH 4acTKy 10 TIPOTH-
00€30reHHOr0 Ta rinorIiKeMiYHOTO e(heKTiB Teparrii
apI'TITI-1.

Binzmaueni mosutusHi ecdextn Teparrii apl'TITT-1
110,10 MOPG0O-MeTaboJIYHNX TOKA3HUKIB Y Malli€H-
TiB i3 I1/]2 MoKy TH OyTH TTOB’sI3aHi 3 iIHCYIIHOTPOIT-
HUM 1 IVIIOKarOHTPOITHUM eeKTaMu, a TaKoX 3 I10-
CUJIEHHSM cekpellii inmux inkperunis — ['TII1-2 Ta
PYY, siki cipusiorTs 3HUKEHHIO alleTUTy Ta 3MeH-
MIeHHTO OKUPiHHs [31].

Y uisiomy, BUSIBJIEHI 3MiHM KOHIIEHTpAIlii Mi-
KpobiaJbHUX MeTaboJIiTiB, a came IIBUIIEHHS
koutenTpaiiii KJIJKK B konpodinsrpari, MoKy Th
CBIIYUTH TIPO MO3UTUBHUN BIJIUB Tepartil Jiparmiy-
THIOM Ha QYHKITOHAIBHUI CTaH MiKPOOIOTH KHUTII-
KiBHUKA.

OtpumaHi zaHi cBi4aTh PO TEPCIEKTUBHICTD
KOpPEKIli MeTabo/iyHOI aKTUBHOCTI Ta SIKICHOIO
Il KiJIbKICHOTO CKJIaay MiKpoOioTH KMIIKIBHUKA Y
xBopux Ha [1/]2, Ak MOTEHIIHOTO YMHHUKA BILJIN-
BY Ha TIOJITIIEHHS CEPIIeBO-CY/IMHHOTO Ta HEBPO-
JIOTIYHOTO TTPOTHO3Y B natiexTiB i3 [1/12.

Bucuosxknu

1. BusnaueHi 3aKOHOMIPHOCTI 3MiH BMICTY
KJIKK y xBopux na I1/12 3anexHo Bijg mMop-
ho-heHoTUnoBMX 0cOOJIMBOCTEN CKJIALY Tija,
30KpeMa BCTAHOBJIEHI 3BOPOTHI KOpEJIsIiii-
Hi 3B’43ku Mik 3HaueHHssMu [MT Ta piBHAMU
OIITOBOI, IIPOIIIOHOBOI Ta MACJISTHOT KUCJIOT.

2. BusBiieHo, mo 30UIbIIEHHST CTYIEHST OKUPiH-
HS CYNTPOBO/IKYBAJIOCH MiBUIICHHSAM B CHUPO-
BatIi Kposi namienTis i3 [1/[2 piBHiB Mapkepa
OC 8-i30-PGF2a Tta naiBUIIMMU PiBHSAMU
riaikeMii, iHCyTiHEMIl Ta MOsIBAMU iHCYJITHOPe-
3ucrenTHOCTI, Baskuumu opmamu [1/] Ta CC3
(HagBHICTD B aHaMHe31 iH(hapKTy MioKap/a, iH-
CYJIBTY).

3. ¥ nmamnientis i3 L/[2 micssa mikyBanus apl'TI-1
poTAroM 6 MiCsIiB CIIOCTEpirajoch IOKpa-
IEeHHS TTOKa3HUKIB KOMITO3UIIil Tijla, 30KpeMa
3MEHINeHHS KiJIbKOCTI 3aTaJIbHOTO 1 BicliepaJib-
HOTO JKUPY, a TAKOXK MOJITIIEeHHS MTOKa3HUKIB
BYTJIEBOIHOTO OOMIHY Ta JITTiTHOTO KOMILTIEKCY.

4. BcranoBieHo, 10 Ha TJi 3aCTOCYyBaHHS
apl'TIII-1 mporsirom 6 MicsIiB  BipoOriiHO

149

VERTE }



ISSN 1680-1466" EHIOKPMHOJIOTN A" 2025, TOM 30, Ne 2

OpwuriHanbHi OCHIAKEHHSA

10.
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mizBumuses pisenb KJIJKK B kornpodinsrpati,
30KpeMa OI[TOBOI, TPOTTIOHOBOI KUCJIOT, IO MOKE
CIIPUSITA CUHTE3Y €H/IOTeHHUX IHKPETHHIB.
MoskHa TPUIYCTUTH, IO TPU 3aCTOCYBaHHI
nperapatiB apl'TIII-1 ma Ti BigHOBIEHHS Ha-
sexknoro piBHg KIKJIK moske crocrepiratucs
QIIUTUBHUN edeKT MIOA0 3HUKEHHS CTYTIeHs
OKUPIHHS.

3acrocyBanns aplTIIl-1 moxke cmpusatu Bif-
HOBJIEHHIO TTIOPYIIIEHOT MeTaboIiTHOT aKTUBHOC-
Ti KUIIKOBOI MiKPOGIiOTH, 30KpeMa BUPOOIEHHS
Hasexxknoro pisas KJIJKK (anerary, mporriona-
Ty, OyTHpaTy), MiHiMi3allii 4acTOTH PO3BUTKY
ta mporpecyBanns CC3 y xBopux Ha [1/[2.
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Study of the features of the metabolic activity
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2 diabetes and the search for ways to influence
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Abstract. Disturbance of the intestinal microbiota is one of the
key pathophysiological mechanisms in the development of obe-
sity, metabolic syndrome and type 2 diabetes (T2D). Microbial me-
tabolites, in particular short-chain fatty acids (SCFAs), are involved
in the pathogenesis of T2D and cardiometabolic complications by
modulating pathophysiological processes, such as chronic low-
grade inflammation, oxidative stress (OS), and lipid and glucose dys-
metabolism. The search for objective criteria for early clinical and
laboratory diagnostics is relevant in order to develop targeted
differentiated schemes for the correction of metabolic disorders

in T2D, taking into account the morphological and metabolic
aspects of the patient’s phenotype. The aim: to investigate the
features of the relationships between the levels of microbial me-
tabolites and hormonal and metabolic disorders in patients with
T2D with different phenotypes, taking into account the degree of
OS manifestation. Material and methods. The study included 88
patients with T2D, comparable in age, concomitant therapy, and
compensation for diabetes, in whom anthropometric and composi-
tional parameters were assessed, the level of 8-isoprostaglandin F2a
(8-is0-PGF20q) in blood serum and the content of SCFAs in coprofil-
trate were determined. In a separate group of patients (n=21), an
assessment was made of the relationships between the levels of
microbial metabolites and hormonal and metabolic disorders in
the dynamics of therapy with GLP-1 receptor agonists (GLP-1 ar).
Results. It was established that in parallel with the increase in the
obesity degree, percentage of fat, and level of visceral fat, there was
a significant increase in the concentration of 8-iso-PGF2a. Inverse
correlations were found between body mass index values and SCFAs
levels. Conclusions. The presence of relationships between the in-
dicators characterizing the obesity phenotype in patients with T2D
and the OS degree as well as the possible significance of the met-
abolic activity of the intestinal microbiota in the development of
obesity-related dysmetabolic disorders in T2D was confirmed. The
use of arGLP-1 may help restore the impaired metabolic activity of
the intestinal microbiota, in particular the production of adequate
levels of SCFAs.

Keywords: type 2 diabetes, intestinal microbiota, oxidative stress,
short-chain fatty acids, GLP-1 receptor agonists.
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By3noBa NaTonoria y YNEHIB i sawerces
YKpaiHCbKO-AMEPUKAHCBKOT - reperoes

TUPEOIAHOT KoropTi:
NECKPUNTUBHNIA aHanI3
BUMAJKIB, BNEPLLE BUABNEHNX
Ha 2-4 uMKnax CKPUHIHr0BMX
00CTeEHD

LY «IHcTUTYT eHgokprHonorii Ta 0bmiHy peyoBuH im. B.MN. Komicaperka HAMH Ykpainu»

Pestome. BussnerHs By3nis wytonodibHoi 3ano3u (LUI3) cTae aepani yacTiwmm y KAiHivHii NpakTuLi B ycbomy CBITi. MNepe-
BaXHa OiNbLWiCTb HOBOYTBOPEHD € JobposAKicCHUMY, pak L3 piarHocTyeTbea nprbnmsHo B 4,0-6,5% Bunagkis. Gaktopn pr3nky
paky i By3noBoi natonorii LL3 iHTeHcuBHO gocniaxytoTbea. Bnnve pagiauii € oaHuM i3 Halibinbly foseaeHyx GakTopis pusmKy
TUPEOIAHOTO Paky. laHuX LOAO 38'A3KY Mixk ONPOMIHEHHAM Y AUTUHCTBI Ta By3namu L3 cyTTeBO MeHLwe. B pamkax CninbHoro 3
HaujioHanbHum IHCTITYTOM paky (National Cancer Institute, CLUA) «HayKoBOro NpoeKTy BMBUYEHHA paKy Ta iHLIMX 3aXBOPIOBaHb
LwmTonoaibHoT 3an03u B YkpaiHi B pe3ynbTaTi asapii Ha YopHobunbcbkin AEC» Gyna cTeopeHa koropTa 3 13 243 ocif, 1o 3a-
3HanM BNIMBY ONPOMIHEHHA VY BiLli <18 POKIB, AKY M1 CNOCTEPIraEMO NPOTArOM 25 POKiB. [1if YaC NePLIOrO CKPUHIHTY BY3NOBi
yTBOPEHHA L3 bynu aiarHocToBaHi B 366 0cib, o cTaHoBMA0 2,8% Bia ycix obcTexeHux. MeTa L€l poboTu: AeCKPUNTYBHUI
aHani3 By3nis LL3, Bneplie BMABNEHUX B yUacHVIKiB [TPOEKTY Ha HAacTyMHUX (2-4) unknax ckpuHinry. Matepian i metogu. B
aHani3 BKMOUEHO pe3ybTaTit 3 UMKAIB CKPUHIHTY yuacHuKiB [poekTy: 2-ro (2001-2003 pp.), 3-ro (2003-2005 pp.) i 4-ro (2005-
2008 pp.). ChopmoBsaHa rpyna 3 1109 ocib i3 Bneplue BrABAEHAMM By3namm L3 po3mipom >5 mm: 328 ocib (2-# umkn), 394
(3-11) i 387 (4-). Bik cy6'exTiB Ha MOMEHT aBapii Ha YopHOOUNbCHKIN aTomHil enekTpocTaHuii (MAEC) cTaHoswmB 0-18 pokis, Ha
MOMEHT BUABNEHHA BY3M0BOT natonorii — 15-38 pokis. BUKOHAHO aHani3 Aemorpadgiunmx faHux, a TakoXK pe3ynbtatis ynbTpa-
coHorpadii (KinbKiCTb | po3mip By371iB) Ta NabOPaTOPHOro BM3HAUEHHA BMICTY TMPEOTPOMHOrO ropMoHy (TTF), BINbHOrO TMPOK-
cnry (BT,), peornobynity (TT), aHtuTin fo Tpeonepokcupasn (ATTIO) Ta anTutin fo Tupeornobyniny (ATTT). PesynbTatu.
[1Bi TpeTuHu oci6 i3 By3namu LL3 6ynu xiHouol cTaTi. Po3nogin rpynu 3a Bikom Ha MOMeHT aBapii Ha YAEC BMABMBCA TakmM:
<4 pokiB — 27,9%, 5-9 pokis — 25,2%, 10-14 pokis — 37,0%, i >15 pokiB — 9,9%; 3a 403010 onpomiHeHHs (Ip): <0,3 — 58,6%,
0,3-1,0-21,6%1i>1,0 — 19,8%. BnepLue BrABneHi By3nn nepeBaxHo bynu conitapHimut (74,7%) i Manu Hegeamknia (5-9 mMm)

© M.J. TpoHbKo, I[A. 3amomacesa, B.M. llinak, M. Tepexosa, O.B. Jlanikypa, I.11. [lacmep
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po3mip (73,0%). Maitxe y BCix oci6 (6inbLu Hix 90%) dyHKLiIOHaNbHI NOKa3HUKM LL|3 Ha MOMEHT BMABNEHHS By3a Oynn B Mexax
pedepeHTHYX 3HaueHb. [10Ka3HWKI 3aXBOPIOBAHOCTI Ha BY3n0BUIA 306 Cepef] yuacHKiB [poeKTY 3a pesynbTatamu 2-4 LMKAIB
CKpYHIHTY (2001-2008 pokw) ctaHoBKAmn 12,7-17,8 Bunaaky Ha 1000 moanHo-pokis, wo y 20-30 pasis nepesuLLye AaHi Ans
HaceneHHa YKpaiHv B Linomy y BianosigHWiA nepiog. Mpy LbOMy, MOKa3HMKKM 3aXBOPIOBAHOCTI B KOXKHOMY HACTYMHOMY LMK
CKPYHIHTY Oynn BiLLEe 3a pO3paxyHKW 3a nonepeHiii nepion. BUCHOBOK. CyTTeBe 30ibleHHA KibKOCTi OANHIYHMX BY371iB He-
BEJIMKOTO PO3MIPY Cepefi Bneplue BUABNEHUX By3/IOBUX YTBOPEHb B YUACHUKIB MPOEKTY Ha 2-4 LMKNax CKPUHIHTY, BOYEBNAb,
€ HaC/IIKOM YaCTOrO CKPUHIHTY (KOXHI 2-3 POKM) i CBIAUNTb NP0 oMo edeKTUBHICTb. BUCOKI MOKa3HWMKY 3aXBOPIOBAHOCTI Ha
BY3/10BNI 300 Cepefl yuacHVIKiB [TpoeKTy MoxyTb OyTI NOB'A3aHI 3 eheKTOM PerynapHOro CKPUHIHTY, NerkyM Ta NOMIpHUM 70-
nonediunTom y NiBHIYHUX perioHax YKpaiHu, @ Takox paaiaLiiiHm BNMBOM BHaCif0OK aBapii Ha YAEC. 3 ornaay Ha 3pocTans-
HWI TpeH. 3aXBOPIOBAHOCTI Ha BY3/10BWIA 306 cepefl 0ci6 i3 pakTopOM ONPOMIHEHHS B AUTAUOMY BiLli B aHaMHe3i 30epexeHHs

koropTi MPOEKTY i Nofanblue ii CNOCTePEXEHHS € BUKIIOUHO BAXNBIM.

KntouoBi cnoBa: YkpaiHCbKo-AMEPUKaHCbKE KOropTHE AOCAIAKEHHS, LUMTOMOAiIOHa 331033, BNepLIe BUABNEH By3/M.

Bussnenns Byanis 1113 crae nemani gacrimmm
y KJIiHI4HIA npakTtuii B ycboMy cBiTi. [lg tengen-
I[is1 3HAYHOIO MipOIO 3yMOBJICHA 301JIBINEHHSIM JI0-
CTYITHOCTI Ta KiJIbKOCTI IIaTHOCTUYHUX JIOCTIIKEHb
[I13, mrpoKUM BUKOPUCTAHHIM CYyYaCHUX METOJIiB
Bigyasizallii Ta BMSIBJICHHSM BY3JIiB HEBEJIUKOTO
poamipy [1, 2].

[TomupenicTh By370BOro 306a B YKpaiHi Takox
36isbiryeThest: i3 385,2 Bumaaky Ha 100 THcsy Hace-
aernst y 2006 porti 1o 891,5 Bunazaky Ha 100 tucsy
Hacenennsi y 2017 pori [3, 4]. [lopiuno B Ykpaini
BUKOHY€EThCS mpubansHo 10-12 Tucsa omepatus-
Hux Brpydanb Ha 113, 80% i3 HUX — 3 mpuBO/IY BY3-
JIOBOTO 300a.

[Tommupenicte By3nis 1113 3anesxkuth Bij BiKO-
BOI'O Ta CTAaTEBOIO CKJa/y OI[iHIOBAHOI NOILYJISILLI.
Pusuk BUHUKHEHHSI BYy3JIOBUX YTBOPEHDb BUIUI 3i
301TbIIIEHHSIM BiKY, JIJIsT JKIHOUOI cTaTi, 3a nedirury
fofy i 3aiza Ta OmpoMiHeHHs MUTONOAIOHOI 3a-
JIO3U B aHaMHe31. MeTo/1 CKPUHIHTY TaKoK CyTTEBO
BIJIMBAE HA KIJIbKICTb J1arHOCTOBAHUX YTBOPEHD:
BiZ 2% 1o 6% tpu masibnarii, Bix 19% mo 35% mnpu
YJIBTPa3BYKOBOMY JIOCJIi/DKEHHI Ta 10 65% 3a 3a-
raJibHUMU JJAHUMHU aBTOIICiT |5, 6].

Xoua niorax 90% HOBOYTBOPEHD € JOOPOSIKICHNU-
Mu i1 6e3 kaiHiuHuX 1mposiBiB 7], Bysim 1113 maoth
KJIIHIYHE 3HAaUEHHS1, OCKIJIbKU MOXKYTb TIPE/ICTABJISTH
TUPeOiHmii pak prbausHO B 4,0-6,5% Bumnaixis [8].

Daktopu PHU3KMKY PaKy i BY3JIOBOI IMaTOJOTIi
I3 inTeHCWBHO AOCTiKYOTbCS. Brms pamia-
il € oAHUM i3 HaibiabIl JOBeAeHUX (HAKTOPIB
pu3uKy tupeoigHoro paky [9]. O6’eananuii ana-
i3 pesysbrariB 12 pocsimkensb ocib, sKi 3a3Hagn
BILIMBY MEIUYHOTO OIPOMiHEHHS ab0 aTOMHOTO
6ombapayBannsg y Bili <20 pokis, noxasas 3Ha-
Yylile 3pOCTaHHSI HA/JIMIIKOBUX BiZIHOCHUX pajlia-
mianX pusukiB paky 1113 wa 1 Ipeit ompomineHHs
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(ERR/Gy). PospaxyHku He BUSBUJIN 3aJI€KHOC-
Ti HAJJIUIIIKOBOTO PU3UKY BiJl CTaTi, TPOTE PUSUK
3pOCTaB 31 3MEHIIEHHSAM BiKy 0coOM Ha MOMEHT
ompomineHHs. /ocaiyKeHHs ToKa3aau, Mo OIliH-
ka ERR/Ip zamumranacsd miaABUAIIEHOIO MPOTITOM
YChOTO MEPIOLY CIIOCTEPEKEHHS, 30KpeMa uepe3 50
i 6isbrire pokis [10].

O1iHKK BiZIHOCHOTO PHU3MKY BUHMKHEHHS PaKy
I3 tpu BHYTPINTHBOMY OIIPOMiHEHHI paIiono0M
CTaTUCTUIHO KOPECTIOHIYIOThCS 3 Pe3yJibraTaMHu,
OTPUMAHUMU JIJIsI 30BHITITHHOTO OITPOMIHEHHS JIiTET.
Tak, mocstipKeHHsT 0ci6, sIKi 3a3HaM BIUIUBY Pajlio-
aktuBHOro 1 B guTuHCTBI BHACIiI0K aBapii Ha Yop-
HOOMJTBCHKIN aToMHil esiekTpocTaniiii B 1986 porti,
MOKa3aJ11 MPUOJIN3HO JIHINHWIT 3B’ I30K «/103a-Bi/III0-
Biflb» MiXK /103010 '] Ta 4acTOTOI0 BUHMKHEHHS PaKy
13 3i cratuctuuno snauynmm ERR/Ip [11, 12].

Jlanux 1mo/10 3B’A3Ky MiXK BIIUBOM OTIPOMiHEH-
HJ B IUTUHCTBI Ta 9aCTOTOI0 BUHUKHEHHS BY3JIiB
I3 cyrreBo mente. /lociskeHns, TpoBejieHe ve-
pe3 62-66 pokiB miciast aToMHOTO GoMOapyBaHHS
Anonii, BUABUIO 10303aT€KHUN BIJINB pajiialliii-
HOro (hakTopa Ha nomupenicTsb Bysiis 1113 B ocib,
SKi 3a3HaJIM ONIPOMiHEHHS B quTS4YoMy Birmi [13].
[Tepexpecte mocmimkenns (cross-sectional study)
J1031 onpoMiHeHHd Ta By3JiiB 1113, giarHocToBaHMX
ITi/] Yac CKPUHIHTY B 4jieHiB YKpaiHcbkoi Ta biso-
PYCBKOT TUPEOIHUX KOTOPT, BUSBUJIO ITiABUTIIEHUI
PU3WK BUHUKHEHHS HeollslacTuununx By3miB 1113 B
oci0, ski 3aznasm BruBy ' [14, 15].

Jlns oninky pusuky 3axBopioBanb I3 y rpy-
M AiTell Ta MAMITKIB, SKi 3a3HaJW OIMIPOMIHEHHS
B HaiibinbIn 3a0py/HEHNUX BHACJIIOK aBapii Ha
Yopuobusbcebkiit AEC paitonax Ykpainu, Hartio-
HasmbHuil iHcTuTyT paky CIITA (National Cancer
Institute, CIIIA) y cmiBmparmi 3 MinictepctBoM
OXOPOHU 37I0POB’S YKpaiHU iHIIII0BaB YKPAiHCHKO-
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aMepuKaHCbKe JMoci/pkeHnHs «HayKoBuil mpoexT
BUBYEHHS PaKy Ta iHIINUX 3aXBOPIOBAHb MIMTOIIO-
nibHO1 3a7m03M B YKpaiHi B pe3y/braTi aBapii Ha
YopuoOmibebkiit AEC», e ToJI0BHUM BUKOHABIIEM
3 YKpalHChKOI CTOPOHY OyB BU3HaYeHU «[HCTUTYT
eHJIOKpUHOJIoTii Ta 06MiHy pevoBuH iM. B.IT. Komi-
capenka AMH VYkpainn» [16, 17].

Panimre mu mokasamm, 1o 3a pe3yJabraTaMu mep-
HIOTrO UKy CKPUHIHTY HA4aCTiNIO TUPEOiHOI0
MaTOJIOTIEI0 cepell YJeHiB YKpaiHChbKO-aMepUKaH-
CHKOTO JIOCTI/KeHHsT Oy audy3HUil HETOKCHY-
HUI 300, aBTOIMYHHUN TUPEOIAUT i HETOKCUYHUI
Byasiouii 300 [18]. Boruumiesi yrBopennst 1113
Oysiu BusiBiieHi B 366 ocib, mo cranosuio 2,8% Big
ycix obcreskennx [19].

Mera po6OTH — JIECKPUIITHBHUIT aHaJi3 BY3JIB
13, Brepiiie BusBIEHUX Ha 2-4-My IIUKJIaX CKPUHIiH-
roBuX 00CTeKeHb, Y WIEHIB YKPaiHChKO- AMEPUKaH-
CBKOI TUPEOITHOI KOTOPTH, SIKi 3a3HAJIN OTIPOMiHEHHS
PaslioioIoM y INTSYOMY Ta i/ TKOBOMY BIlli.

Marepiai i MmeTou

Koropra Ilpoekry 6yza chopmoBaHa IIPOTSI-
roMm mepioro Ky ckpuninry B 1998-2000 pp. B
aQHaJII3 BKJIIOYEHO PE3yJIbTaTh 3 IIUKJIIB CKPUHIHTY:
2-it — 2001-2003 pokwu, 3-it — 2003-2005 poxu i
4-it — 2005-2008 poxmn.

I[Iporeaypa obcreskents yyacHukis [Ipoekry ae-
TaJIbHO OIMCaHa B omepeaHix myo6uikamisax [20, 21].

O6c¢TeskeHHsT TIPOBOINJIOCH CTAIlIOHAPHOIO OpH-
rajoio Ha 6azi [IY «lHcTUTyT €HI0KpUHOJIOTii Ta
obminy pewoBuH iMm. B.II. Komicapenxka HAMH
Vkpainu» Ta BUI3HUME OpuragaMu Horo criBpo-
GITHUKIB 3a MiciieM MpoKuBaHHs (Y JIKapHSIX, M0-
JiKIiHiKaxX, aMOyIaTopisgx abo Ha (eIbIIepChKO-
aKyUIePChKUX IIYHKTaX).

O6c¢resxkennst yuacHukiB [IpoexTy mepembagano
orJisiL JTikapsi-eHgokpuHosora, ¥ 3/ i maboparopHi
JIOCJTi ISKEHHSI.

Kpurepii BKIIOYeHHS B aHATI3:

o Bik Ha MoMmeHT aBapii Ha HAEC (m1a 26.04.1986
poxy) Biz 0 710 18 pokis;

e BiJICyTHICTH BYy3Ji0B0Oi natosorii 113 wa nepiro-
My LIUKJI CKPUHIHTY;

e HAasIBHICTb OJHOTO ab0 OiJIbIlie BY3JOBOTO YTBO-
PEHHST PO3MIPOM =5 MM, BUSIBJIEHOTO Ha 2-4 1u-
KJIaX CKPUHIHTY;

e 3arOBHEHA 3Ti/IHO 3 TPOTOKOJIOM [IpoekTy hop-
Ma Y3/l 3 ommcom xapaKTepuCTUK yTBOPEHHS

(stinitini po3mipu, hopMa, KOHTYD, EXOCTPYKTY-

pa Ta eXOreHHICTh).
Kpurepii BukmoueHHs:

e omeparrig Ha 1113 B anamHesi.

/lo mouaTky Iepuioro CKPUHIHTY KOXHOMY
yuyacHUKY IIpO€eKTy seTasbHO TOSACHUIN MeETy Ta
3aBianus [IpoexTy, a TaKoX MpoIeIypy CKPUHIHTY.
Takox yci moBHOIITHI 0coOu (ab0 6aThbKU y4acHU-
kiB IIpo€ekTy, sSiki HAa MOMEHT TIEePIIOro CKPUHIHTY He
nocsarau 16-pivHOro BiKy) Jaiu MUCbMOBY iH(OP-
MOBaHy 3rojly Ha y4acTh y MeTHUYHOMY 00CTEKeHH]
3a [IpoexTom.

Buxonannsi cmisibHOrO  YKpaiHncbko-Amepu-
KaHCbKOTO THUPEOINIHOTO TPOEKTY OTPUMAJIO CXBa-
JenHsa Etnunoro komirery HanionanbsHoro incru-
tyTy paky CIITA (Ethical Committee of National
Cancer Institute, USA) i Kowmicii 3 Tutanb eTuku
JIY «IHCTUTYT eHJOKPUHOJIOTIT Ta 0OMiHY PEYOBUH
im. B.II. Komicapenka HAMH Yxpainu».

IIpu mnpoBeseHHI CTAaTUCTUYHOTO AHAJI3Y BU-
KOPUCTOBYBAJIM BIiJINOBi/IHI TlakeTn mporpam. [lyisg
OIIiHKH a/IeKBaTHOTO METO/ly CTaTUCTUYHOTO aHAIi3Y
B KOKHOMY BUIIQ/IKY TOPIBHAHHS PSI/IiB IaHUX BUKO-
puctoByBasn kputepiii [lamnipo-Yisika. Axio pos-
MOJIIJI IAaHUX He BiJIPI3HABCS BiJl HOPMAJILHOTO, BU-
KOPHCTOBYBa/IM ABOOIUHUIT Kpurepiii ¢-CrbrojieHTa
Ta TOPIBHIOBAIU cepe/Hi apudmernyni. AKio B
OJIHOMY 41 000X PsI/IaX PO3IO/ILJ JaHUX BiIPi3HIBCS
Bi/l HOPMaJLHOTO, BUKOPUCTOBYBaM W-KpuTepiii
Bisikokcona. [lsisg npezicraBieHHsT pe3yJibTariB BU-
MIpIOBaHHS KUIBKICHUX TMOKA3HWKIB PO3PaxOByBa-
JIM TXHE CepejiHE 3HAYEeHHs + CTaHAAPTHY TOXUOKY
(M£m), meniany 3 kBaptuiasimu (Me [Q1; Q3)),
kputepiit posnoxiny Ilipcona (x*), MiHiMaibHe Ta
MaKCHUMaJIibHe 3HaYeHHsI, a TaKoK 95% moBipunii iH-
TepBaJl /I Me/lianu. B ycixX Bumajikax BiporiiHUMu
BBaKaJIM BiMinHocTi pu piBai p<0,05.

Pe3yabraTu

[Tix wac 2-4-ro NMWKJIIB CKPUHIHTY yYacHUKIB
ITpoexry Byssosi yrBopenns 1113 6yJio BusiieHo B
1109 oci6. I1i ocobu craHOBUJIM TPYILy CriOCTEpe-
JKeHHS, OCHOBHI XapaKTePUCTUKU SKOI HaBeCHI B
Tabu. 1.

/IBi Tpetunu yvacHukiB Ilpoexty 3 Bysmamu
13 6yau ocobamu kKiHOYOI cTaTi, a HaiOiIbII
yrcjaeHHuMu OyJu miarpynu y Bimi 10-14 pokis Ha
momeHT aBapii Ha HAEC i 26-30 pokiB Ha MOMEHT
BUSIBJIEHHST BY3J1a, & TAKOK 0COOU 3 7103010 OIPO-
mirenns 1113 <0,3 Ip (taba. 1). Bigbie ik 1O-
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Tabnuua 1. 3aranbHa xapakTeprcTuKa yuacHKiB MPOoEKTy 3 BNeplue BUABNEHVIM BY3/OBYM 3060M

Table 1. General characteristics of Project participants with newly diagnosed nodular goiter

MokasHuKnK KinbkicTb (%) MokasHuKN KinbkicTb (%)
Indicators Number (%) Indicators Number (%)
KinbKicTb ocib, n 1109 31-35 247 (22,3%)
Number of persons, n 36-38 17 (1,5%)
Cratb M+m (n) 26,25+0,15 (1109)
oex Me [Q1; Q3] 27 122;30]
Yonosiva 358 (32,3%) MiHiManbHe i MakcuManbHe 3HaueHHs 15,38
Male Minimum and maximum value
AKiHoua 751 (67,7%) 95% noBipumit iHTepsan Me 26,00-27,00
Female 95% confidence interval Me
Bik Ha MmomeHT aBapii Ha YAEC, poku Micue npoxmBaHHA Ha MOMeHT aBapii Ha YAEC
Age at the time of the Chornobyl accident, years Residential areas at the time of Chornobyl accident
[ianasoH 0-18 YKntommnpcbKa 06nacTb 329 (29,7%)
Range Zhytomyr oblast
<4 309 (27,9%) Kuicbka 061acTb 167 (15,0%)
5-9 280 (25,2%) Kyiv oblast
10-14 410 (37,0%) YepHiriscbka obnactb 613 (55,3%)
>15 110 (9,9%) Chernihiv oblast
M=m (n) 8,36%0,15 (1109) Tvn micua NPoXMBaHHA Ha MOMEHT aBapii Ha YAEC
Me [Q1; Q3] 91[4,12] Type of residential areas at the time of Chornobyl
MiHimManbHe i MakcMManbHe 3HaueHHA 0;18 accident
Minimum and maximum value CiNbCbKMA 754 (68,0%)
95% poBipunii iHTepean Me 8,00-9,00 rural
95% confidence interval Me MiCbKWI 355 (32,0%)
Bik Ha MOMEHT BUABNEHHA BY3/1a, POKM urban
Age at the time of node detection, years [lo3a onpominerHa W3, Tp
[liana3oH 15-38 Thyroid radiation dose, Gy
Range <03 650 (58,6%)
15-20 188 (17,0%) 0,3-1,0 239 (21,6%)
21-25 286 (25,8%) >1,0 220 (19,8%)
26-30 371 (33,4%)

JIOBUHA 00CTEKEHUX TPOKUBaIN B YepHITiBChKill
oburacti Ta Bi TpeTHHM OYIIM JKUTEISIMU CLIBCHKOT
MiCIIEBOCTI.

AHaJ1i3 3aXBOPIOBAHOCTI Ha BY3JI0BHiT 300 cepel
yuacHuKiB [Ipo€exTy mokasaB mocTymose 3pocTaHHS
IIbOTO TIOKA3HWKA TIPOTSATOM TIEPioly CIIOCTEePEKeH-
Hs (Ta6a. 2). Tak, 3aXBOPIOBaHICTh Ha BY3JIOBUI
300 3a pe3ysbraTaMu 3-TO IUKJIY CKPUHIHTY Tepe-
BUIIyBaJia BiJIMOBIIHNI TTOKAa3HUK Ha IOIePeIHbO-
My nuk Ha 19%, 3a pesysibratamu 4-ro UKy — Ha
18%. 3arasom, maitke 3a 8 POKIB CIIOCTEpEKEHHST
3aXBOPIOBAHICTH HA BY3JIOBHIT 300 cepejl yIaCHUKIB
[IpoekTy 3pocaa B 1,4 pasa.

Ha 2-4 nwmkiax CcKpuWHIHTY crocrepiramiocs
301JIbIIIeHHS SIK aOCOJIIOTHOT, TaK i BiziHOCHOI (110 3a-
rajibHOTO yncJia yyacHukiB [IpoekTy, siki npoimim
BiZMOBIAHUI UK 0OCTEXKEHHs) KilIbKOCTI 0cib i3
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BIIepIie BusiBjieHnM BysJsioMm 1113 (Tada. 3).

Haii6ispiy TpyIiy CTaHOBWJIM OCOOU, B SIKHX
BUsABUIM oxuHWuHuil By3os [I3: na apyromy
mukai — 81,7%, na tperbomy 1ukim — 71,1% i Ha
yeTBepTOMY TUKJII — 72,4%.

Crocrepirajy 3HayHe 30iJbIIEHHS BifcOT-
ka oci6 i3 Bysmamu I3 HeBeauKOro posmipy
(5-9 mm): 61,6% na 2-my nukii, 71,3% na 3-my 1u-
ki ta 84,5% Ha 4-my twmkii (taba. 3). Bogrouac
KiZbKicTh ydyacHUKiB IIpoexTy 3 MaKCUMaJbHUM
poamipom Byaia (30-49 mm) Gysia BKpail He3HAYHA.

Bignosigro mo mpotokosy IIpoekty Gysan Bu-
KOHaHI KoMILTeKcHI gocipkenna pisuis TTE BT,
ATTIO, ATTT i TT (tabmx. 4).

Brponos:k TpboX IMUKJIB CKPUHIHTY HOPMAaJb-
uuii piBerp TTI cnocrepirasn B mnepeBaskHOL
(92,3-95,9%) xinbkrocti obcrexenux (Tabir. 4).
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Tabnuua 2. 3axBopIOBaHICTb Ha By3/0BIIA 300 Cepef] yuacHKiB MPOEKTY 3a LMKNaMM CKPUHIHTY

Table 2. Incidence of nodular goiter among Project participants by screening cycles

Moka3Hukun Linknun ckpuHiHry
Indicators Screening cycles

2 3 4
KinbKicTb 0bCTexXeHNx ocib, n 12419 11744 10186
Number of surveyed persons, n
KinbkicTb 0ci0 i3 BnepLue BuABneHnmMy By3namu L3, n 328 394 387
Number of persons with newly detected thyroid nodes, n
YacTka oci6 i3 Bnepuie BrsABneHumM By3namu L3, Bunaakis Ha 1000 obcTexeHnx ocib 264 33,5 38,0
Share of persons with newly detected thyroid nodes, cases per 1000 examined persons
CepenHa TPMBANICTb MiXK MonepeaHimM i NOTOUHVM 0BCTEXEHHAMM, AHI 760 808 779
Average duration between previous and current examinations, days
3aXBOPIOBaHICTb, BNagKis Ha 1000 ntoaMHO-POKiB 12,7 151 17,8

Incidence, cases per 1000 person-year

KpuTepiit lMipcoHa x?

p=0,007 (2-3-4)

The Pearson criterion x? p=0,002 (2-4)
Ta6nuua 3. Po3nogin yuacHvkis MpoekTy 3 Bneplue BUABNEHWM By3n10BMM 3060M LL|3 3a LMKnamu CKprHIiHTy
Table 3. Distribution of Project participants with newly detected nodular thyroid goiter by screening cycles
MokasHuKn Linknu ckpuHiHry
Indicators Screening cycles
2 3 4
KinbKicTb 06CTeXEHNX 0Ci6, N 12419 11744 10186
Number of surveyed persons, n
KinbKicTb 0Ci0 i3 BnepLue BUABNEHVMI By3Mamu, N 328 394 387
Number of persons with newly detected nodes, n
KinbkicTb By3niB y ofHiei ocobu, n*
Number of nodes in one person, n*
1 268 280 280
2 39 63 76
3 10 19 19
4 " 32 12
M+m (n) 1,2840,04 (328) 1,5040,05 (394) 1,3940,04 (387)
Me [Q1; Q3] 10;1] 102 ;2
P p<0,001 (2-3) p=0,005 (2-4)
Kpwepii MMipcoHa 2 p=0,005 (2-3) p<0,001 (2-3-4)
The Pearson criterion x* p=0.017 (2-4)
p=0.017 (3-4)
MiHiManbHe i MakcumanbHe 3HaueHHA 1,4 1,4 1,4
Minimum and maximum value
95% nosipunit iHTepsan Me 1,00-1,00 1,00-1,00 1,00-1,00
95% confidence interval Me
Po3Mipu HabinbLuvx By3niB, MM*
Size of the largest nodes, mm*
5-9 202 281 327
10-19 14 100 56
20-29 11 1
30-39 1 1 2
40-49 - 1 -
M=m (n) 9,35+0,23 (328) 8,77£0,22 (394) 7,75+0,17 (387)
Me [Q1; Q3] 86;11] 716;10] 716;9]
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[IpodosxeHHAa mabauyi 3

MoKasHukn Linknun ckpuHiHry
Indicators Screening cycles
2 3 4
P p=0,008 (2-3) p<0,001 (2-4)
p<0,001 (3-4)
Kpwrepiit MipcoHa x? p=0,045 (2-3) p<0,001 (2-3-4)
The Pearson criterion x? p<0,001 (2-4)
p<0,001 (3-4)
MiHimManbHe i MakcMManbHe 3HaueHHA 5,33 5,47 5;31
Minimum and maximum value
95% posipuwnii iHTepean Me 8,00-9,00 7,00-8,00 7,00-7,00

95% confidence interval Me

lpumimka. [lokasHuKuU po3paxosaxi 014 1-4 8y3/108ux ymeopeHs, AKi No8HICMIo onucaHi'y «Qopmi ynempaseyko8020 00CTIOKEHHA»

Note. The indicators are calculated for 1-4 nodules, which are fully described in the «Ultrasound Examination Form»

Ta6nuua 4. Po3nogin yyacHvkiB MPoEKTY 3 Bneplue BUABNEHMM By3n0B1M 3060M L3 32 ropMOHanbHYMM NOKa3HMKaMI Ta LMKNaMU CKPUHIHTY

Table 4. Distribution of Project participants with newly detected nodular thyroid goiter by hormonal parameters and screening cycles

MoKa3sHuku Lnknu ckpuHiHry
Indicators Screening cycles
2 3 4
KinbKicTb 0bcTexeHwx oci6, n 12419 11744 10186
Number of surveyed persons, n
KinbKicTb 0Ci6 i3 BnepLue BUABNEHVMY By3namu, N 328 394 387
Number of persons with newly detected nodes, n
PiseHb TTI, MMOp/n
Thyroid stimulating hormone level, mIU/L
0,01-0,29 19 5 17
0,3-4,0 302 378 362
4,1-10,0 6 10 7
>10 0 1 1
[aHi BiACyTHI 1 0 0
ND
M+m (n) 1,39+0,05 (327) 1,57+0,06 (394) 1,46+0,06 (387)
Me [QT; Q3] 1,20 [0,80; 1,80] 1,30 [0,90; 1,80] 1,20[0,80; 1,80]
P p=0,011(2-3)
Kpurepii MipcoHa x° p=0,006 (2-3)
The Pearson criterion ¥’
MiHimManbHe i MakcMmanbHe 3HaueHHA 0,01;6,60 0,10; 18,90 0,01;15,20
Minimum and maximum value
95% posipunii iHTepean Me 1,10-1,30 1,20-1,40 1,10-1,30
95% confidence interval Me
Piserb BT,, nmonb/n
Free thyroxine level, pmol/L
<10 1 0 0
10-25¢ 20 16 25
>25 4 0 0
[aHi BifCyTHI 303 378 362
ND
M+m (n) 18,43+1,39 (25) 16,24+0,57 (16) 18,32+0,45 (25)
Me [Q1; Q3] 16,80 [13,80; 21,00] 16,45 [14,55; 18,10] 18,00 [16,80; 20,20]
P p=0,016 (3-4)
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KpuTepii MMipcoHa x*

The Pearson criterion 2

MiHiManbHe i MakcumanbHe 3HaueHHA
Minimum and maximum value

95% posipuui iHTepsan Me

95% confidence interval Me

PigeHb 1T, Hr/mn
Thyroglobulin level, ng/mL

<2

2-707

>70

[aHi BiACYTHI
ND

M+m (n)

0,00; 386,00

19,00-24,00

27,37+2,78 (316)

p=0,021 (2-3)

0,00;2001,00

13,40-17,40

14
298
6
76

17,99+0,92 (318)

Moka3Hukun Linknun ckpuHiHry
Indicators Screening cycles
2 3 4
Kpwuepiii MipcoHa x?
The Pearson criterion ?
MiHiManbHe i MakcMmanbHe 3HaueHHA 8,80; 40,10 12,70; 20,30 13,30; 23,20
Minimum and maximum value
95% noBipunit iHTepean Me 14,10-19,60 14,40-18,10 16,90-20,00
95% confidence interval Me
PiseHb ATINO, MOg/mn
Thyroid peroxidase autoantibodies level, IU/mL
<60' 298 353 336
60-120 7 14 10
121-500 8 6 10
501-1000 3 2 7
>1000 11 19 24
[aHi BIACYTHi 1 0 0
ND
M=m (n) 158,52+40,65 (327) 195,33+43,39 (394) 219,62+42,23 (387)
Me [Q1; Q3] 21,00 [11,00; 32,50] 17,10 [8,00; 33,30] 21,50[12,10; 35,30]
P p=0,006 (3-4)
KpuTepii MMipcoHa x*
The Pearson criterion ?
MiHiManbHe i MakcumanbHe 3HaueHHA 0,00; 6513,00 0,00; 7273,50 0,00; 9186,40
Minimum and maximum value
95% noBipunii iHTepean Me 19,00-23,00 16,00-20,20 19,80-23,70
95% confidence interval Me
PiseHb ATTI, MOg/mn
Anti-thyroglobulin autoantibodies level, [U/mL
<60° 294 366 145
60-180 24 21 17
181-1000 9 2 4
>1000 0 3 0
AaHi BiOCYTHI 1 2 221
ND
M=m (n) 33,53+2,69 (327) 33,67+7,52(392) 31,97+4,40 (166)
Me [Q1; Q3] 21,00 [12,00; 34,00] 15,80 [6,08; 26,00] 17,45(7,58; 29,63]
P p<0,001 (2-3)

p=0,027 (2-3-4)
p=0,021 (3-4)
0,00; 508,80

13,40-20,60
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Moka3HuKn Lnknu ckpuHiHry
Indicators Screening cycles
2 3 4

Me [Q1; Q3] 17,00 [8,10; 30,45] 14,05 [7,10; 24,37] -
P p=0,002 (2-3) -
Kpuepii MMipcoHa x° p=0,041(2-3)
The Pearson criterion x*
MiHimManbHe i MakcMManbHe 3HaueHHA 0,20; 721,70 0,20; 120,00 -
Minimum and maximum value
95% poBipunii iHTepean Me 14,70-18,70 12,30-15,70 -

95% confidence interval Me

lpumimka. ' — pepepeHmHi 3Ha4eHHS.

Note." — reference values.

Pisens BT, Busnavamm Tinbku B THX obcTexe-
HUX, Y KOTO BUSIBUIW aHOpMaJsibHi 3HadeHHs TTT, i
y 80-100% i3 Hux BiH OyB y Meskax Hopmu (TalI. 4).

Hopmanbuuii piserr ATIIO 6yB 3apeectpo-
Bauuii y 86,8-91,1% obcreskennx; y aesskux ocio
MOKa3HUKK OyJId THIBUIICHUME, ajie 3HAYeHHs
>1000 MOpu/ma cniocrepiranucs juie B 3,4-6,2%
oci6 (tabm. 4).

Maitxxe Taka )k cama KapTuHa (HOpMaJIbHUH T10-
kasHuk y 87,3-93,4% ocib) crocrepiranacst 3a pe-
sysbratamu BusHadeHHs pisHst ATTT (tabur. 4).

IIpu anamizi pisua TT wa apyromy i Tpetbomy
IUKJIAX CKPUHIHTY pedepeHTHI 3HaueHHs Oyiu 3a-
peecrposati B 93,7% ocib (Tabu. 4).

O6roBopeHHs

Y wmamomy npocaipkerHi 2/3 BCiX y4YaCHUKIB
[IpoekTy 3 BIEpIlle BUSBICHUM BY3JIOBUM 3000M
CTAHOBWJIM YYACHUKU >KIHOUOI CTaTi, 10 y3TO/KY-
€TbCS 3 JIAHUMM IHIIUX CIOCTEPEeKEeHb IIPO BUIILY
YacTOTY II€T MaToJI0Tii cepesi KiHOK [22, 23]. Takuit
BUCHOBOK € KOPEKTHUM, OCKIJIbKY Ha TIepPIIOMY 111-
KJII CKPUHIHTY PO3TO/ILN 32 CTATTIO BCiX YUYACHUKIB
[Ipoekry 6yB Maitxke piauii (50,8% xinok i 49,2%
4OJIOBiKiB) [21].

Bomnouac posnozis 3a 103010 onpominents 1113,
MiCIleM i TUTIOM MicCIld MPOKUBAHHS HA MOMEHT aBa-
pii Ha YAEC cepen yuacuukis IIpoekty 3 Brepie
BUSIBJIEHOIO BY3JIOBOIO TATOJIOTI€10 HE HACTIJIbKY BU-
Pa3Ho BiPI3HAETHCS BiJl PO3MOALTY 3a ITUMU TTOKA3-
HUKaMU cepe/l BCix yuacHukiB [IpoekTy Ha nepriomy
IIUKJI CKPUHIHTY Ta TOTPeGYE 0IaTKOBOTO aHAI3Y,
1110 He OYJI0 METOIO HAIIIOTO IOCJIKEHHSI.

[Tonpu Te, 10 abCOMOTHA KiJIBKICTh 0OCTEkKE-
HUX ydyacHUKiB IIpO€KTY Ha KOKHOMY IUKJII CKPU-
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HIHTY IIOMIPHO 3MEHIIyBasacs, MU CHOCTepiraan
MOCTYIIOBE 3POCTAaHHS BiIcOTKa 0ci0 i3 BIepiie Bu-
aBieruMu Bysiaamu 1113 y mpoiieci cnioctepeskeHHs
(tab. 2). 3HauHOIO Mipolo Iie BizOyBajocs dyepes
3pOCTaHHs BificOTKa 0cib i3 BysjaMy HEBEJIMKOIO
poamipy (5-9 mm).

[TokasHUKM 3aXBOPIOBAHOCTI Ha BY3JIOBHiI 300
cepell yyacHukiB IIpoexty cyTTeBO nepesuinyBa-
Jm odiniiini mani MinicrepcTBa OXOPOHM 370POB’sI
Ykpainu, srizno 3 skumu y 2005 poiri 3aXBOpio-
BaHICTh Ha ITI0 TATOJIOTiI0O B YKpaiHi CTaHOBUJIA
55,3 3apeecTpoBaHUX XBOPUX IPOTSATOM POKY Ha
100 tucsty HaceenHs [24]. B obmactsix mpokuBaH-
Hs1 yyacHUKIB ITpoexTy 11eil moKasHUK OyB JEMo
BunmM: y sKurtomupcskiii — 73,8, y KuiBebkiit —
85,0 i B Uepniriseokiit — 81,2.

Buiiii mokasHMKKM 3aXBOPIOBAHOCTI HA BY3JI0BUA
300 cepenl ydyacHuKiB IIpoekTy MOpiBHAHO 3 0i-
mitHnMy JanuMu MiHicTepcTBa OXOPOHU 3/10POB ST
YKpainu 3a BiANIOBiIHUIT TIe€pPiofl CIIOCTEPEKEHHS
MOB’si3aHi 3 0COOIMBOCTIMU BUKOHAHHS [Ipo€EKTYy,
XapaKTePHUMHU JIJIst Oy/b-SIKMX MaCOBUX CKPUHiH-
roBUX OOCTeXeHb, a caMe: aKTUBHUM MeIUIHUM
MOHITOPUHIOM Yycix yuacHukiB IIpoekty He3sa-
JIESKHO BiJl HASIBHUX CKapT BIJITOBIIHOTO XapaKTe-
Py, BUIIOIO KBaJi(hiKaIlieo MeIUIHOTO 1TepCOHAITY,
KpaluM MeIUYHUM i TeXHIYHUM 3a0e3[eYeHHSIM,
GIIBIITMM TIEPEJIIKOM JiarHOCTHYHUX Tpotieayp | 18,
25]. Ila pisHuis Moke OyTH MOB’sI3aHA TaKOXK i3
PI3BHUMM KPUTEPISIMU JIarHOCTUKU cepel] y4acHU-
kiB [IpoexTy i HaceseHHs YKpainu.

Takox TeBHE 3HAUEHHS MOXe MaTu Hojonedi-
IIUT, OCKIJIbKM YKpaiHa 3arajloM € perioHom 3 Jier-
KuM Ta noMmipauMm gedinurom iony [26]. Tak, me-
JliaHa KOHIleHTpallii ony B ceui B yuacHukiB IIpo-
ekty cranoBusa 41,7 r/n (95% nowipunii inTepBa
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40,4-42,5 v/n) na neprromy ki ta 47,5 v/ (95%
noBipunii intepsan 46,5-48,9 r/mn) na apyromy. 11i
IUKJIM CKPUHIHTY MPUTIATN HA MePIiOn /10 Ta MicJsd
MOYaTKy Jep;KaBHOI TPOTpPamMu MO0 ITi/IBUIIEH-
Hsl JIOCTATHOCTI MOy, ajle TIOKa3HUK 3aJIMINaBCs B
MesKax JlialazoHy JIETKOTO Ta ToMipHOTO jedirtu-
Ty H0/y, BU3HaUYeHOro BcecBiTHBOIO OpraHisarli€io
OXOpOoHU 370poB’st. B 060x mepiogax Gyno BUSAB-
JIEHO, 1110 PiBeHb MOy B cedi BapiloBaBCs 3aJIesKHO
Bijl MicIIst TPOKMBAHHS Ta OYB HUKYMM Y CiTTbCHKil
MiCII€BOCTI IMOPIBHSIHO 3 MiCHKOIO.

Boanouac neBHy posib MOXKe BiflirpaBaTu pajiia-
iHWN (haKTOpP, BUBYEHHS SKOTO € METOIO HATIIOTO
[Tpoexry [16]. [Tokaszano, 1o Briue ! B iutsivo-
MY Billi TOB’I3aHWIA i3 TiIBUTIEHUM PU3UKOM BHSIB-
siennst By3aiB 1113 uepes 12-14 poxkiB micas onpo-
MiHEHHS, a PU3UK BUHUKHEHHS HEOIJIACTUYHUX
BY3JIiB BUIIMIA, HIXK [JIs1 He HeomacTUdHux [15].
Bignosignuit ananis Bugsienaunx BysmaiB 1113 moske
BU3HAYUTHU 3AJEKHICTh «/103a-e(pekT» Ta Hamatu
PO3yMiHHS IXHBOI €TiOoJIoril.

Bucoxka yactka ocib, B 9KUX BUSBUJIN ONUHNAY-
Huii Bysou 113 (71,1-81,7%), i Bucoka yacTka ocib
i3 poamipom Byaia 5-9 mm (61,6-84,5%) cBiguath
PO JIOIJIBHICTh TIPOBEIEHHS PETYJISAPHUX CKPU-
HIHTOBKX 0OCTe)XeHb. PaHilie My oKasaJiu, 1o Ipu
criocTepeskeHHi poTsaroM 17 pokiB cepejt iepeBaxK-
HOI OistbiiocTi yyacHuKiB [Ipo€EKTY 3 MUTOMOTTYHO
i ITBEP/KEHIM OTHOBY3JIOBUM 3000M CIIOCTEpira-
Jacst iioro Tpancdopmartist B 6aratoByaiosuii [27].

OcKinbKM B TIepeBakHOI OiIBIIOCTI Y4aCHUKIB
[Tpoexry 3 Bmeprie BusBaeHnMu Bysgamu 1113
maboparopni nokasuuku TTI (92,3-95,9%), BT,
(80,0-100,0%), ATIIO (86,8-91,1), ATTT (87,3-
93,4%) i TT (93,7%) Oy B Meskax pehepeHTHUX
3HaueHb, BOHU MalOTh BUKOPUCTOBYBATUCS CTPOTO
3a KJIIHIYHUMU MTOKa3aMU.

Takum yMHOM, ITPOBEICHUN HAMM aHAaJIi3 BY3JIiB
113, Briepiie giarHOCTOBAaHUX Ha 2-4 TTUKJIaX CKPH-
HIHTY B YYaCHUKIB YKpaiHCbKO-AMepUKaHCBKOI
TUPEOIHOI KOTOPTH, BUSIBUB CYTTEBE 301JIbINCHHS
KiJIBKOCTI OJIMHUYHUX BY3JIiB HEBEJUKOIO PO3Mi-
Py, 1110, BOYEBU/Ib, € HACIIKOM YaCTOTO CKPUHIiH-
ry (KoxHi 2-3 poKmn) i CBiUNUTH TIPO #oro edek-
TUBHICTb. BMCOKI MOKa3HWUKN 3aXBOPIOBAHOCTI HA
BYy3JI0BUI 300 cepen yyacHUKIB [IpoeKTy, MOKYTh
Oy TH TI0B’s13aHi 3 €DEKTOM PEeryJISIPHOTO CKPUHIHTY,
JIETKUM Ta TIOMiPHUM HOZ0/eDIIUTOM B MBHIYHAX
perioHax YKpainu, a TaKOX pajlialliiHuM BILTUBOM
BHacigok aBapii Ha YAEC. 3 orysany Ha 3apocTaib-
HUH TPEH/T 3aXBOPIOBAHOCTI HA BY3JIOBHIT 300, SIKUT

criocTepiraetbcst uepe3 15-22 poku miciis fii pajia-
1ii, 36epexkerst koroptu IIpoekTy i mogasbiie ii
CIIOCTEPEKEHHST € BUKJIIOUHO BaKTBUM.

BucHoBknu

1. Bausbko 2/3 ycix ocib i3 Buepiie BUSABIEHUM
BY3JIOBUM 3000M CTaHOBUJIN ydacHuKH [Tpoex-
Ty KIHOYOI CTaTi, 110 y3TO/KYEThCI 3 JAHUMU
IHIITUX IOCTIKEHDb TIPO BUIILY YacTOTY IIi€ ma-
TOJIOTi1 cepe]l KiHOK.

2. JlabopaTopHi IIOKa3HUKHU PiBHIB THPEOTPOITHOTO
TOPMOHY, BiJTBHOTO THPOKCUHY, TUPEOTIO0YTiHY,
AHTUTLI JI0 TUPEONIEPOKCUIA3U Ta TUPEOTI00Y-
JIHY CBifiYaTh PO €yTUPEOiHIIT cTaH y GiIbIil
sk 90% yuacuukiB IIpoekty 3 Brepiie BusiBie-
HUM BY3JIOBUM 3000M.

3. TMoka3HUKKM 3aXBOPIOBAHOCTI Ha BY3JOBUI 300
cepen ydacHukiB IIpoexty 3a pesysibraramu
2-4 ukniB ckpuninry (2001-2008 pokn) crano-
Bunu 12,7-17,8 Bunanky Ha 1000 soauHo-po-
KiB, IEMOHCTPYIOUU 3POCTAJIbHUN TPEHT 13 KOXK-
HUM HACTYIHUM IMKJOM. Taki NMOKa3HUKM 3a-
XBOPIOBAHOCTI B JIECATKU Pa3iB MePEeBUTNTYBaAIU
odimiitai mari MinicTrepcTBa OXOPOHU 37I0POB’S
YKkpainu 3 MOKa3HUKOM B IIJIOMY 110 YKpaiHi
0,55-0,60 Brmepiie 3apeecTpOBaHUX XBOPUX Ha
1000 nacemnenns y 2005 porti.

4. YacTka OAMHUYHUX BY3J1iB MiHIMaJIbHOIO PO3-
Mipy (5-9 Mmm) cepen yuacHukiB IIpoekTy 3 By3-
JIOBOTO TIATOJIOTIEI0 CTAHOBUTH Malizke TPU UBep-
Ti Ta CBiTYUTH TIPO JOIIJIBHICTb TPOBEIEHHS Pe-
TYJISIPHUX CKPUHIHTOBUX 00CTEKEHb.
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Crrcok ckopoyeHb

ATTIO — anTUTI/Ia 10 TUPEOIIEPOKCUIAZH

ATTT - anrurizia 10 THPEOrIOOY ity

BT, — sinbHmii THUPOKCUH

IIpoext — Yxpainchbro-AMepukaHcbkuii TpoekT «Haykosuii
IIPOEKT JIOCJIJIPKEHHS PAaKy Ta iHIIUX 3aXBOPIOBAHb HIUTOIIO-
ni6HoI 3am031 B Ykpaini B pesysbrati aBapii Ha YopHOOMIIb-
cokiit AEC»

TT — Tupeorsnobymin



ISSN 1680-1466" ENDOKRYNOLOGIA" 2025, VOLUME 30, No. 2

TTT — TupeorpomHMIii TOPMOH
Y3/ — yibrpa3ByKoBa IiarTHOCTHKA
YAEC — YopHoOMIbChKA ATOMHA €JIEKTPOCTAHILIsE

I3 — muTonoaibHa 3am03a

Nodulous pathology in members of the
Ukrainian-American Thyroid Cohort: a
descriptive analysis of cases first detected in
2-4 screening cycles

M.D. Tronko, H.A. Zamotayeva, V.M. Shpak,
H.M. Terekhova, O.V. Lapikura, I.P. Pasteur

State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine»

Abstract. The detection of thyroid nodules is becoming increas-
ingly common in clinical practice worldwide. The vast majority
of neoplasms are benign; thyroid cancer is diagnosed in approxi-
mately 4.0-6.5% of cases. Risk factors for thyroid cancer and nodu-
lar pathology are under intense study. Radiation exposure is one
of the most well-documented risk factors for thyroid cancer. There
is much less evidence for a link between childhood radiation ex-
posure and thyroid nodules. As part of the «Scientific Project to
Study Cancer and Other Thyroid Diseases in Ukraine as a Result
of the Chornoby! Accident» jointly with the National Cancer Insti-
tute (USA), a cohort of 13,243 individuals exposed to radiation at
the age of <18 years was created, and followed for 25 years. At the
first screening, thyroid nodules were diagnosed in 366 individuals,
which was 2.8% of all those examined. The aim: descriptive analysis
of thyroid nodules, first detected in Project participants in the fol-
lowing (2-4) screening cycles. Material and methods. The analysis
included the results of 3 screening cycles of Project participants:
the 24 (2001-2003), 3 (2003-2005) and 4™ (2005-2008). A group of
1109 people with newly detected thyroid nodules =5 mm in size
was formed: 328 people (2" cycle), 394 (3'9) and 387 (4™). The
age of the subjects at the time of the Chornobyl accident was 0-
18 years, at the time of detection of nodal pathology — 15-38 years.
An analysis of demographic data, as well as the results of ultraso-
nography (number and size of nodes) and laboratory determination
of the content of thyroid stimulating hormone (TSH), free thyroxine
(FT4), thyroglobulin (TG), antibodies to thyroid peroxidase (ATPO)
and anti-thyroglobulin autoantibodies (ATTG) was carried out.
Results. Two-thirds of individuals with thyroid nodules were female.
The age distribution of the group at the time of the accident was as
follows: <4 years — 27.9%, 5-9 years — 25.2%, 10-14 years — 37.0%, and
>15 years — 9.9%; by radiation dose (Gy): <0.3 — 58.6%, 0.3-1.0 -
21.6%, and >1.0 - 19.8%. The newly detected nodules were pre-
dominantly solitary (74.7%) and had a small (5-9 mm) size (73.0%).
Almost all individuals (more than 90%) had functional thyroid pa-
rameters within the reference values at the time of nodule detec-
tion. The incidence rates of nodular goiter among the Project par-
ticipants based on the results of 2-4 screening cycles (2001-2008)
were 12.7-17.8 cases per 1000 person-years, which is 20-30 times
higher than the data for the population of Ukraine as a whole in the
corresponding period. At the same time, the incidence rates in each
subsequent screening cycles were higher than the calculations for

the previous survey period. Conclusion. A significant increase in
the number of single small nodules among newly detected nodu-
lar formations in Project participants over the 2™ to 4" cycles of
screening is apparently a consequence of frequent examinations
(every 2-3 years) and indicates its effectiveness. High rates of nodu-
lar goiter incidence among Project participants may be associated
with the effect of regular screening, mild to moderate iodine defi-
ciency in the northern regions of Ukraine, and radiation exposure
as a results of the Chornobyl accident. Given the increasing trend in
the incidence of nodular goiter among individuals with a history of
childhood radiation exposure, maintaining the Project cohort and
its subsequent monitoring is extremely important.

Keywords: Ukrainian-American Cohort Study, thyroid gland, newly
detected nodes.
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IHCYNIHOPE3NCTEHTHOCTI
B NIANITKIB 13 ANCHYHKLIEK
rinoTanamyca

'Y «IHCTUTYT eHpoKpuHONOrii Ta 06MiHY pedoBuH im. B.IN. Komicaperka HAMH Ykpainu»
’BYKOBUHCHKUI lepXKaBHUI MeVUHUIA YHIBEpCUTET

Pestome. Bitamin D (8iT. D) i ren 1ioro peuentopa (VDR) MatoTb CyTTEBE 3HAUYEHHSA ANA 300POB'A MIOAUHM, OCKINbKM BOHM pe-
ryNIOKTb eKCMpeciio reHis, Ak 6epyTb yuacTb Y roMeocTasi KanbLito, eHepreTuyHomy MeTaboniami, pocTi Ta AudepeHLiloBaHHi
KNITUH, iMyHHUX Npouecax. BiT. D Ta YoTnpy ofuHNIHUX HyKneoTuaHyX nonimMopdismis rea VOR Apal, Bsml, Tagl Ta Fokl 3narHi
be3nocepenHbO BrIMBATM HA KPUTWUYHI FeHY, BINOBIAaNbHi 33 CEKPEL(ito IHCYNiHY Ta /Oro aKTUBHICT, L0 MOXe CNPUATY PO3-
BUTKY iHCyniHope3ucTeHTHOCTI (IP), aiabeTy 2-ro Tuny, iHWmMX MeTaboniuHyx CTaHiB. B YkpaiHi He NpoBOANAMCA AOCNIAKEHHA
38'A3Ky Mix nonimopdiamMom reHa VDR Bsml Ta Bmictom 8iT. D i IP y negiatpuunii nonynauii. MeTta po6otu: ocnignt BmicT
CMPOBATKOBOrO 25-riapokcuxonekanbLdepona (25(0H)D) Ta ouiHNTK pu3KK po3suTky IP y nianiTkis i3 AMCOYHKLIE rinoTa-
namyca ([l 3anexHo Bia BapiaHTie nonimopdiamy reHa VOR Bsml (rs1544410). Matepian i metogu. O6cTexeHo 35 nianiTkis
(23 xnonuwiky, 65,71%) i3 Al Y nauieHTiB B3Hadanm micT 25(0H)D imyHOXeMiNtoMIHECLEHTHUM METOAOM, IHCYNiH, MiKoBa-
HWit remornobiH v cpoBaTui KpoBi, iHaekc HOMA-IR, iHaekc mack Tina (IMT), a Takox BMBUEHO PO3MOAINEHHS YaCTOT anenis
nonimopaismy reHa VDR Bsml (rs1544410) y aitei i3 [I MeTofoM noniMepasHol NaHLtoroBoi peakLii 3 NofanbLmm aHasizom
JOBXVHU PECTPUKUIAHIX GparMeHTIB NPy BUABNEHHI iX LWNAXOM enekTpodopesy B arapo3Homy reni. Pesynbratu. MavjieHTu
Oynu po3noaineHi Ha gl rpynu: rpyna 1 — 22 ocobu (62,65%) — Hocii reHoTvny GA nonimopdiamy reHa VDR Bsml (rs1544410);
rpyna 2 — 12 oci6 (34,29%) — manu reHotun GG. Tinbku oanH xnonyuk (2,86%) mas reHoTn AA i He ByB BKAKOUEHVIM A0 KOAHOT
rpynu. CepenHi MOKasHYIKM BiKy, 3pOCTY, F1IKOBAHOTO reMorfiobiHy Ta iHCyAiHY KPOBI 3HaXOAMAUCA B MeXax pedepaTUBHYX 3Ha-
UeHb Ta NPAKTUYHO He BIAPIHANMCH Yy NaLieHTIB i3 reHoTnamn GA Ta GG. [TokasHmukM Macu Tina Ta IMT B nauieHTiB Bignosiganu
OXUPIHHIO pi3Horo cTyneHa. IMT y cepeaHbomy cTaHoBuB 33,07+1,51 kr/m? y rpyni 1 1a 32,36+1,51 kr/m? y rpyni 2 i CyTTEBO
He Biapi3HAnUCh (p=0,741764). CepeaHi nokasHukm iHaekcy HOMA-IR 8 Linomy no rpynax nepesuiLyBan rpaHnYHi 3HaUeHHsA
AnA 0Ci6 3 OXMPIHHAM — Y NaUieHTIB rpynu 1 el NOKa3HWK CTaHoBUB 4,79+0,76, y nauieHTi rpynu 2 — 3,71+0,54, 1o ceigumts
Npo HaABHICTb IP B 060X rpynax, AeLlo BMLIOT B NIANITKIB i3 reHoTvNom GA nonimMopdizmy reHa VDR Bsml (rs1544410). [oka3HMk
cupoBaTkoBoro 25(0H)D B 0box rpynax BifnoBiaas CTyneHio piskoro aediunTy Bit. D. Y nauienHTis rpynu 1 emicT 25(0H)D cTaHo-
BUB 33,03£3,64 HMoNb/1, Ta byB BIPOFAHO HXKUYUM, HiX Yy NaUienTiB rpynn 2 (53,2347,16 HMonb/n, p=0,017306). B obcTexeHnx
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Hamw rpynax nauieHTie JomiHyBas reHotun GA Bsml VDR (62,85%), Aknid acoLiloBaBCA 3 HAMHVKUMM PIBHEM CMPOBATKOBOMO
25(0H)D. Y KoHTpOonbHin rpyni AomiHyBany romo3urot GG (66,00%). Y nauieHTis i3 [l Ta IP Ta 3a HaasHOCTI reHoTuny GG pr3nk
pO3BUTKY Li€i natonorii BiporigHo 3HWxyeTbea, OR=0,27 (95% posipuni intepsan (1) 0,11-0,68; p<0,005); 3a yMOB HaABHOCTI
reTepo3uroTHoro nonimopdiamy GA pusuk siporiaHo srcokumii OR=5,54 (95% [l 2,12-14,49; p<0,0005). BucHoBKM. Y naLlieHTiB
i3 [I Ta HaagHicTio nonimopdiamy GA Bsml (rs1544410) reHa VDR suABneHo piskuii aediuut 8iT. D. HassHicTb reHoTvny GA Bsm
(rs1544410) VDR BiporinHo nifBuLLye pusnk BUHIKHeHH 1Py nignitkie i3 Il HesanexHo Big cTaTi. [ToeaHanHHA B nigniTkig i3 [l
TaKWX MOKa3HVIKIB AK aediuuT BiT. D, nigsuilerni inaekc HOMA-IR, retepo3urotHmit nonimopdiam Bsml (rs1544410) reHa VDR €
00rPYHTYBaHHAM 19 BHECEHHA TaKMX NALiEHTIB 0 TPYMM BUCOKOTO PU3NKY PO3BUTKY KDUTUYHIX KapAio-MeTaboniuHIX CTaHiB.
KniouoBi cnoBa: BitamiH D, noniMopdiam reHa pelientopa sitamiHy D Bsml, ancdyHkyuia rinotanamyca, iHCyniHOPe3UCTeHT-

HICTb, MANITKN.

Jedinut BiT. D € 1106a1bH0I0 TIPOOIEMOI0 0XO0-
POHU 3/I0POB’sl, OCKLJIbKM HU3BKHUI PiBeHb BIiT. D
MOB’SI3aHUI 13 ITIBUIIEHNM PU3MKOM pIi3HUX 3a-
XBOpPIOBaHb i MeTabosiuHuX nopyiiess [1]. Bir. D Ta
VDR MaloTh CyTTEBE 3HAUEHHS /IS 3/IOPOB’S JIIO/IN-
HU, OCKLJIbKK BOHU PETYJIIOI0Th €KCIIPECito TeHiB, sKi
6epyTh y4acTh y TOMEOCTa3i KalbIlii0, EHEPreTHIHO-
My MeTaboJ1i3Mi, pocTi Ta anuepeHIioBatHi KIiTHH,
iMyHHUX Tiportecax [2]. Kiiniuni Ta excriepumen-
TaJIbHI JIaHi CBiJ[4aTh MPO Te, 1O TinoBiTaMiHO3 D
MO3Ke OyTH OIHHMM i3 YNHHUKIB, 10 MTPUCKOPIOIOTH
PO3BHUTOK PE3UCTEHTHOCTI /10 iHcy iny [3]. Braxka-
10Th, 1[0 BiT. D Ta YOTHpM OAMHIYHUX HYKJIEOTUTHUX
nosimopdismu rera VDR Apal, Bsml, Taql ta FokI
31aTHi 6e3mocepeiHbO BIUIMBATH HA KPUTHUYHI TEHH,
Bi/ITIOBiIa/IbHI 32 CEKPEITilo THCYTHY Ta HOTO aKTUB-
HicTb [4, 5], 1110 MOsKe cripusitit po3BUTKy [P, miabery
2-ro Tuiy, iHmUX MetabosiyHux crauiB. /it 3 TP
MaIloTh MiIBUIIEHNI PU3NK riabety 2-to tuiy [6]. B
Ykpaini He TPOBOANINCS JOCTI/IZKEHHS 3B’ I3KY MiXK
nosimMopdizmom rera VDR Bsml ta Bmictom Bit. D i
IP y nexiaTpuyHiii noryJistitii.

Merta po6OTH: IOCTIIUTH BMICT CHPOBATKOBOTO
25(OH)D Ta oninntn pusuk po3Butky 1Py miz-

aitkiB i3 /[T 3ayexxHO Biji BapiaHTiB nosiMopdizmy
BsmlI (rs1544410) rena VDR.

Marepiai i MeTou

[TpoBeneHo TeHeTUYHE MOCJIKEHHsT 35 miTeit
(23 xmponuuku, 63,71%) i3 /II. Y mnarienriB Bu-
3Havasm mojiMopdism rena VDR, a came Bsml
(rs1544410) metooM TOTiMepasHOl JIAHITIOTOBOI
peaxllii 3 Mo/l IbIIMM aHaIi30M IOBKUHU PECTPUK-
MIWHNX (pparMeHTiB MpPU BUABIEHHI IX MIISAXOM
enexTpodope3y B arapo3HOMY redi (pHuc. ).

3a KOHTPOJIbHY TPYIY JJIsT OIIHKHU MOJiMOpd-
Hux BapianTiB rena VDR Bsml (rs1544410), B3si-
TO 47 miteit (23 AiBYMHKY Ta 24 XJIOMYUKHN) BIKOM
13,97+2,57 poKy, NpPaKTHUYHO B3JO0POBUX, SAKi He
masu [P ta mopyiienb ByreBogHOrO oOMiny [7].
Macy tisna, IMT, pict namienTis, ingexkc HOMA-
IR ominoBasim 3a MiKHAPOAHUMH CTaHIapTaMu
[8]. Bmict 25(OH)D y cupoBariii KpoBi BUSHaYa
IMYHOXEMIJTIOMiHECIIEHTHUM METO/IOM Ha MiKpo-
yactuakax. OIIHIOBaHHSA Pe3yJIbTaTiB 3ilCHIO-
BaJM BIJMTOBIIHO 710 pekoMmeHzaiiii MixkHapo/I-
HOTrO TOBapucTBa eHaokpuHosoriB (International
Society of Endocrinologists, 2011) [9].

823 .

644 11.H.
500 m.H.
250 1.1

179 m.m.

1 2 3 4 5 6 7 8 9 10 11 M

Puc. Enektpodoperpama po3noginy pectpukuinHux dparmeHtis nonimopdiamy Bsml (rs1544410) reHa VDR

Fig. Electrophoregram of the distribution of restriction fragments of the Bsml polymorphism (rs1544410) of the VDR gene

lpumimka. 3pazku 2 i 7 — eeHomun GG, 3pasku 3, 5, 9110 — eeHomun GA; 3pasku 1,4, 6, 81 11 — ceHomun AA; M — mapkep MonexkynsapHoi macu.

Note. Samples 2, 7 — genotype GG, samples 3, 5, 9, 10 — genotype GA, samples 1, 4, 6, 8, 11 — genotype AA; M — molecular weight marker.
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Craructuany o6poOKy pe3yJIbTaTiB JOCIiIKeH-
HST TIPOBO/INJIN 32 JIOTIOMOTOI0 CTATUCTUYHUX TIPO-
rpam Microsoft Excel. Posnozin renorumis y rpy-
1ax XBOPHUX 1 3/TOPOBUX MOPIBHIOBAJIU 32 3aKOHOM
Xapui-Baitn6epra:

p? + 2pq + q*= 100%,

Jie p? — 4acToTa, 3 SIKOIO TPATLISIIOTHCS HOCI TeHOTH-
ny GG, 2pq — yacrora renotuity GA, a > — yacrora
renotumy AA.

PospaxoByBamm Bimnomenns mancis (OR):
OR = ac/bd,

Jie a — HasgBHICTD 1P Ta 03HaKH, 1110 BUBYAETHCS;
b — wagsuicts IP Ta BimcyTHICTH O3HAKH, IO BU-
BUAETHCS; C — 3/I0OPOBI TA BiJICYTHICTh O3HAKH, 1110
BUBYAETHCH; d — 3/J0POBI Ta HAABHICTH O3HAKH, 1110
BUBYAETHCS.

JI1 6yB pospaxosanuii 1yt OR Ha piBHI 3HaUYy-
mocti 95%. SKio criBBiHOIIEHHs MIaHCIB OyJI0
<1, TO pU3MK 3MEHIIlyBaBCs, KO =1, TO PU3UKY
He GyJ10, siKkIo >1, o pusuk Oys [10]. Yei nani ana-
JIi3yBaJii HellapaMeTPUYHUMU METO/IaMU Bapialliii-
HOI CTATUCTUKU 3 BUKOPUCTAHHIM KOMII IOTE€PHOI
nporpamu MedCalc (2006).

HocmigxeaHss MPOBOAWIOCS — BiJMMOBIAHO 10
ocHOBHUX mnpuHIMIiB Oioetnknu Kousenmii Paau
€Bponu 1Mpo mpaBa JIOAUHU U GiOMeIUIMHY
(4 xBiTHA 1997 p.), lenncincenbkoi nekmaparitii Bee-
CBITHBOI MEIMYHOI acolfiallii 1po eTUYHi MPUHITI-
M TIPOBE/ICHHST MEJMYHUX JIOCJI/PKeHb 32 y9acTio
mozeit (1964-2013). Kowmicist 3 6ioMeandHOT eTHKN
JIY «IHCTUTYT €HJOKPUHOJIOTIT Ta 0OMiHY PeYOBUH
im. B.Il. Komicapenka HAMH VYkpainu» (mporo-
kos Ne 48/6-KE Bin 25.03.2024) nopyiienb Mo-
paJbHUX 1 TMPABOBUX HOPM ITiJI Yac IOCTiKEHHS
He BugBuia. byna orpumana iHgopmMoBaHa 3rojia
YUYaCHUKIB 1 ixHiX 6aTbKiB. /loC/i/KeHHsT BUKOHA-
HO B pamkax H/IP «BuBuntu B3aEMO3B’I30K Mix
TOPMOHAJbHUMHU (DAKTOPAMU Ta TEHHUMU MOJIIMOP-
(hizmamu B MexaHi3Max PO3BUTKY €HAOKPUHOMATIN
Ta X YCKJIaJHEHb B IUTAIOMY 1 MATITKOBOMY BIlli»
(2025-2027 pp.) B /1Y <«IHCTUTYT €HAOKPUHOJIOTII
Ta 06MmiHy peyoBuH im. B.I1. Komicapenka HAMH
Ykpainn» 3a inancysanasm HAMH Ykpainn.

Pe3yabratu

[MamienTn Oysnu po3MOAiIeHI Ha [BI TPyIH:
rpyna 1 — 22 ocobu (62,65%) — HOCii reHOTHITY

GA nonimopdizmy rena VDR Bsml (rs1544410);
rpyna 2 — 12 oci6 (34,29%) — mamu resorun GG
(taba. 1). Tiumeku omun xsomunk (2,86%) maB re-
HoTull AA i He OyB BKJIIOYEHUM [I0 SKOIHOI TPYIIH,
IMT =31,72 xr/m? Bmict 25(OH)D y kposi craHo-
BUB 29,41 HMOJTB/ 1.

CepenHi TOKa3HUKU BiKY, 3POCTY, TJIIKOBaHO-
ro TeMOorJI00iHy Ta iHCYJIHY KPOBI 3HAXOIUINUCH Y
Mekax pedepaTUBHUX 3HAYeHb Ta MPAKTUYHO He
Bi/IpI3HANNCH y Talli€eHTiB i3 reHotunamu GA Ta
GG. Ilokasauku macu Tisa ta IMT B mepeBaxk-
HOI GiJIBIIOCT] MAIEHTIB BiANOBiAAIM OKUPIHHIO
pisHoro crynensi. IMT B cepenHbOMY CTaHOBUB
33,07+1,51 kr/m? y rpymi 1 ta 32,36+£1,51 kr/m? y
rpymi 2 Ta cyTTeBO He Binpizasaauch (p=0,741764).
[HuBiAyanbHUN PO3KU TTOKA3HUKIB CTAHOBUB Bijl
23,11 1o 49,42 «xr/m? y mamientiB rpynu 1 Ta Bijg
24,8 no 39,5 kr/m? y mamientiB rpynu 2. Tinbku
2 mamientu rpynu 1 (9,9%) manu nopmanbuuit IMT
ta 1 mamient rpynu 2 (8,33%). KinbkicTh maiien-
TiB 3 OKMPiHHAM 1-3 CT. y Tpymnax y Bi[COTKOBOMY
BUPaKEeHHI Mali;ke He Bifpi3HSAJIach 3a/IeKHO Bijl
noJsiimopiamy rena VDR (63,62% Ta 66,66% Bin-
MOBI/IHO) 32 BUHATKOM HasBHOCTI B Tpyti 1 TphoX
nanienTis (13,63%) 3 IMT 6Gisbire Hix 40 kr/m? —
41,77, 44,5 ta 49, 42 xr/m%.

3rizno 3 ganumu Blegina Shashaj et al. (2016)
rpaHnyHUMU  3HadeHHsAMU iH7ekcy HOMA-IR
JUIST MOJIOZIMX €BPOIeoifiiB (BikoM 2-17,8 poxy) €:
75-it neprientusib HOMA-IR y 3arasibhiil momy-
asnii (3,02; AUROC=0,73, 95% /11=0,70-0,75), B
oci6 i3 HopmasbHoo Baroio (1,68; AUROC=0,76,
95% [11=0,74-0,79) Ta 3 oxupinusm (3,42;
AUROC=0,71, 95% /11=0,69-0,72) sixi nHaiikpaiie
KiacudikyoTh 0cib i3 6yab-sIKUM Kapaio-mMeTabo-
givauM axrtopom [11]. ¥V mHamomy pociipreHHi
cepenni nokazuuku ingekcy HOMA-IR B misomy
10 TPYII MEePeBUIIYBIN IPAHUYHI 3HAYEHHS [JIsd
ocib 3 oxupiHHAM i craHoBuim 4,18+0,57 y xJon-
yukiB Ta 4,51+0,8 y miBuat. ¥ narmienris rpymnu 1
nel mokazHWK crtaHoBuB 4,33+1,04 y xuomum-
KiB Ta 4,98+1,03 y niBuat; y naimi€HTis rpynu 2 —
4,05+0,73 y xsomuukiB Ta 3,22+0,92 y aiByar, 1o
cBigunTh npo HagsHicTh IP B 000X rpynax, jemo
BUIIIOI Yy T/ITKIB i3 reHoTUIoM AG noiMmopdizmy
rena VDR Bsml (rs1544410), ognak He BipoTifHO.
Pesyasraru gocnimkerns Han FFE et al. (2017) Ta-
KOJK TIOKa3aJii OYEBUIHUH 3B’SI30K MiXK 3aXBOPIO-
BAaHHIMU, TIOB’I3aHUMHU 3 PE3UCTEHTHICTIO 10 1HCY-
ainy, Ta Bapiantamu VDR Bsml rs1544410 (A>G),
OJIHAK TIJIBKUA Y €BPOIEOI/IIB i3 TEMHOIIrMEHTOBA-
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Ta6n.1. l[NopiBHANbHA XapaKTEPUCTVKA MOKA3HWKIB NALIIEHTIB 3aNeXHO Bif
reHoTuny nonimopdiamy reHa VOR Bsml (rs1544410)

Table 1. Comparative characteristics of patient indicators depending on
the genotype of the VDR Bsml gene polymorphism (rs1544410)

MoKa3HuKn lpyna 1(GA) lpyna2(GG) [MopiBHAHHA
Indicators Group | (GA) Group Il (GG) Comparison
3aranbHa KinbKicTb, n 22 12

Total number,n

KiHoua cTaTb, n 14 5
Female gender,n

Yonogiva cTatb, N 8 7
Male gender,n

Bik Ha MOMeHT

06CTEXEHHS, POKM
Age at the time of
examination, years

15,24£044  14,96+0,68 0,731899

3picT, cm 168,49+1,79  169,9543,25  0,696647

Height, cm

Maca, kr 93,40+4,18  95,2245,39 0,791369

Weight, kg

IMT Kkr/m?
Body mass index, kg/m?

33,07£1,51 32,36+1,51 0,741764

IHaekc HOMA-IR
HOMA-IR Index

4,79£0,76 3,71£0,54 0,255542
K—498+1,03 x-322+092 0220723
4—-433£104 u-405+073 0,829293

25(0OH)D, Hmonb/n
(pedepeHTHI 3HaueHHs:
76-250 HMOnb/n)
25(0OH)D, nmol/L
(reference values
76-250 nmol/ L)

33,03+£3,64  53,23%7,16 0,017306

IHcyniH, MOL/n 21,78+2,97 17,18+2,34 0,232944
(pedepeHTHI 3HaueHHs:

<23,0M0[/n)

Insulin, mU/L

(reference values: <23.0

muU/L)

[MikoBaHUI

remorno6i, %
(pedepeHTHI 3HaueHHs:
<5,7%)

Glycated hemoglobin,%
(reference values: <5.7%)

5,39+0,08 5,39+0,10 1,000000

HOIO HIKIPOIO, ajie He y €BPOIEOiAiB i3 611010 1IKi-
poio [12].

Ha Bizminy Biz marux Oh J.Y. ta Barrett-Connor E.
(2002), axi y cBOEMY JIOCHIJIKEHH] Y €BPOIIEOI/IiB,
memkaniis CIITA moxuioro Biky 6e3 miabery 1o-
KazaJi, 110 Hocii renoruity bb (GG) monimopdizmy
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Bsml marors 3nauno Bumii piBzi ingekcy HOMA-
IR mopiBusHO 3 MoabMu 3 TeHoTHTTaMT BB(AA) i
Bb (AG), a B HatmoMy 1ocJIiIzKeHHI HOCIT TeHOTHITY
GA maiu 6isbiny exubHicTb 10 1P, ocob6auBo JiB-
vara [13]. Bogrouac, Gholami A. et al. (2024) ipu
obcresxkenti 270 3710poBUX JiTell i MiAMITKIB BIKOM
B 9 10 18 pokiB MemkaHIliB [pany mokasamu, 1Mo
ocobu 3 BB (AA) rerorurnom nosimopdismy VDR
Bsml matoTh BUIINUI pU3UK PE3NCTEHTHOCTI /10 iH-
cyniny Ta po3Butky 11/l 2 Tumy nmopiBHsHO 3 TeHO-
turtamu bb/Bb (GG/GA) [14]. Takum gmHOM, pe-
3yJIBTaTH MI0JI0 B3AEMO3B’SI3KY 110J1iMOPGi3My reHa
VDR Bsml (rs1544410) 3 IP 3anmmaiorbes cyte-
PEUIIMBUMM [IJI PI3HUX TOITYJISII.

[Tokasuuk cuposBatkoBoro 25(OH)D B 060x
rpynax BiMOBiZIaB CTYIEHIO Pi3KOTO AeilnTy BiT.
D. ¥ namientis rpynu 1 Bmict 25(OH)D cranosus
33,03%3,64 HMoJb/J1, Ta OYB BIPOTIZHO HUKYKM,
HiXK y mamienTiB rpymu 2 (53,23+7,16, p=0.017306).
B o6creskeHnx HaMu Tpyliax MaIli€HTIB JOMiHYBaB
renotunt GA Bsml VDR, axuii acorjiioBaBcs 3 Hali-
HIKYUM piBHeM cupoBaTkoBoro 25(OH)D, mio
CBIYMTD TIPO Te, IO el moiMopdisM Moske OyTH
ITOB’SI3aHUM i3 ITiIBUIIEHOI0 CXUJIbHICTIO 70 1edi-
nuty BiT. Dy miarpymi mijuritkis. [Ipumyckators, mo
Ha TJTi Pi3KOTO 3HMKEHHsI BMICTY BiT. D BigOyBaeTh-
csI pi3Ke 3HMKEHHS eKCIIPecii TeTepo3uTroTHOTO TI0-
gimopdizmy Bsml (GA) [15]. Pizni pocuimkents
MTOKA3aJM 3BOPOTHUH 3B’I30K Mixk piBHeM BiT. D y
J1a3Mi KPOBI Ta PU3UKOM J1iabeTy, Pe3UCTEHTHICTIO
10 THCYJTiHY Ta MeTabOIIYHIM CHH/IPOMOM Ta MO3K-
TUBHY KOPEJISII0 MizK piBHEM I[UPKYJIIOI0UOro BiT.
D i wyrsnusicTio no incyainy [16, 17]. Pesyasratn
HAIIOTO JIOCJI/KeHHS B IeMiaTpPUYHIi MOmyJidiii
Yrpainu 36iraiorbest 3 ganumu F. Cobayashi et al.
(2015), sIKi BCTaHOBUJIM HETaTHBHY acollialliio Cu-
posatkoBoro 25(OH)D i3 mosimopdizmom rena
VDR Bsml Ta Biporigny acoriaiito VDR Bsml 3 1P
Ta piBHEM TJIIOKO3U Hatiecepiie B miteir <10 pokis
(Acrelandia, Bpaswuist) [18]. Takosx, mpu obcre-
JKeHHi 13-piuyHuX MiATITKIB TPHOX BUTAIKOBO Bijli-
6panux mikia y micti Kyama-Jlymmyp (Maaiisist)
6yJI0 BUSIBJIEHO CYTTEBUI 3B’sI30K 1OJIIMOPGi3My
VDR Bsml i3 gedimmurom BiT. D Ta IP, are ne 3 oxxu-
pirssiM y 1itt momysrsii [19]. Liliane Viana Pires
et al. (2021) nokazanu, o HOMA-IR 6yB 06ep-
HeHo TporopiiiinumM Koutentparii 25(OH)D y xi-
teii. KpiM Toro, miTBep/KyI0Uun 11i B3AEMO3B’SI3KH,
YyTIMBICTH [0 iHCYJiHY Oyaa 6Ge3nocepesHbo
nos’si3ana 3 koutentpaiismu 25(0OH) D [20].

Jlns 3’sacyBanns pomi nmomiMopdismy rema VDR
Bsml (rs1544410) y natorenesi IP na tai /II' y no-
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CJIJKYBAaHUX JiTell HacamIiepe]] TTPOaHai30BaHO
PO3IO/IiJI TEHOTUIIIB Y TAIliEHTIB Ta JiTell KOHT-
pOsIbHOI rpy1H (Tadur. 2).

Tabnuus 2. Po3nopin reHotunis y Aiteit i3 IP Ta 300poBoi koroptu

Table 2. Distribution of genotypes in children with insulin resistance and
a healthy cohort

leHotun MauieHTn 3IP Kontponb  OR (95% Cl) p
Genotype Patients Control

withinsulin  n (%)

resistance

n (%)
G/G 12(34,29%)  31(66,00%) 0,27 (0,11-0,68)  <0,005
G/G
G/A 22(62,85%)  11(23,40%) 5,54 (2,12-1449) <0,0005
G/A
A/A 1(2,86%) 5(10,60%)  0,25(0,028-2,22) =021
A/A
Bcboro 35 (100%) 47 (100%) - -
Total

VY mnamienris i3 /II' Ta IP Ta 3a HagBHOCTI reHO-
turty G/G pusuk pPO3BUTKY IIi€l MaToJiorii Bipo-
rigHo sumkyerbess, OR=0,27 (95% M1 0,11-0,68;
p<0,005); 3a yMOB HasiIBHOCTi T€TEPO3UTOTHOTO
noniMopdismy G/A pu3UK BIipOTiIHO BUCOKUI
OR=5,54 (95% [II 2,12-14,49; p<0,0005), y marti-
€HTIB i3 maToJioriyHUM nosriMmopdizmMom A /A pusnk
po3BuTKy [P Hu3bkwuii, ase ne Biporizno OR=0,25
(95% 1 0,028-2,22; p=0,21). ¥ rpyni naiien-
TiB nepeBakanu rereposurotu G/A (62,85%), a B
KOHTpOJIbHIH rpymi — romosurotn G/G (66,00%).
Pazowm i3 Tum y apiteit i3 JII' ta 1P kizbkicTb romo-
surotr G/G OyJia y 1Ba pa3u HUYKYOIO, TIOPIBHSIHO 3
koHTpOoJieM. [laTomnoriuni romo3uroru A/A nepesa-

Ta6bnuua 3. Posnoain yactot anenis Ata Gy aiten i3 il ta IP

Table 3. Distribution of A and G allele frequencies in children with
hypothalamic dysfunction and insulin resistance

fpyna Aneni  A6contotHa YactoTta OR p
Group Alleles kinbkictb  Frequency (95% Cl)
Absolute OR
number (95% CI)
MauieHtTn 3P A 24 0,3429 1,81 =0,09
Patients (0,91-
with insulin 3,62)
resistance G 46 0,6571 0,55 =0,09
0,27-
1,10
KoHTpOnb A 21 0,2234 - -
Control G 73 0,7766

JKaJIW B TPYII KOHTPOJIO B 3,71 pasa, MOPIBHAHO 3
gitemu 3 [P

BuByeHo po3mojijieHHsT 4acToT ajiesliB JJaHOTO
nosrimopdiamy B aiteit i3 /[T ta IP (tada. 3).

[Ipu ananizi aneneil orpuMaHi HACTYIHI JlaHi:
HOCICTBO maToJsioTiuyHOol asemi A mojiiMopdHOro
qokycy 1rs1544410 Bsml rena VDR acoriiioeTbest 3
pusukoMm po3BuTky 1P, ane ne Biporimno OR=1,81
(95% 1 0,91-3,62; p=0,09).

TonoBauM amesiem y Tpymi gocuikyBannx € G
(pG=0,6571). YacTora MiHOpPHOTO ajiesiss A B maiti-
entiB (qA=0,3429) B 1,53 pasa Buina, Hik y TpyImi
3nopoBux (qA=0,2234). CriBBilHOIIIEHHS YacTOT
aneniB (pG=0,6571, A=0,3429) BinpizuseThcs Bij
criBBigHomends 1:1, 1Mo CBiYUTH MO JIesiKe T10-
PYIIEHHST YaCTOTH aJieJliB B YKPAIHCHKIM MOy JISIIIT.

Yacroru aneniB y naiienTi 3 [P Binpizuganucsa
Bi/l KOHTPOJIbHOI TPYIH, ajie PO3IOIiJ TeHOTHUIIIB
BiinoBizaB pisHoBasi Xapui-BaiinGepra (tadu. 4).

Tabnuus 4. MNepeBipka BUKOHaHHA 3aKoHy Xapai-BaiiHoepra B nauieHTis 3 IP ana yactoT reHotunis noniMopdiamy reHa VDR Bsml (rs1544410)

Table 4. Verification of the Hardy-Weinberg law in patients with insulin resistance for the genotype frequencies of the VDR Bsml gene polymorphism

(rs1544410)

leHoTtun G/A G/G A/A X2
Genotype G/A G/G A/A X2
MauieHTn 3 IP (HaABHWIA reHoTWN) 22 12 1 546
Patients with insulin resistance (genotype present) (62,85%) (34,29%) (2,86%) (p=0,02)
MauieHTn 3 IP (ouikyBaHui reHoTMN) 15,77 15,11 4,11

Patients with insulin resistance (expected genotype) (45,06%) (43,18%) (11,76%)

KOHTpONb (HafBHMIA reHoTUM) 11 31 5 4,98
Control (genotype present) (23,40%) (66,00%) (10,60%) (p=0,03)
KoHTposb (oUikyBaHWA reHoTuM) 16,31 28,35 2,35

Control (expected genotype) (34,70%) (60,31%) (4,99%)
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Takum yMHOM, MOJKHA TIPUITYCTUTH, MO HAsB-
HiCTh reTepo3urotHoro nogimopdizmy GA rena
VDR Bsml (rs1544410) mae cyTTeBUil BILIUB Ha
BMicT cupoBatkoBoro 25(OH)D ra BiporigHo mij-
BunLye pusuk po3Butky [P y namientis i3 /I, onnax
HeOOXiIHI oAb OCiIKEHHS B OLIBIIOL KiJlb-
KOCTI TIAIIEHTIB [I7IT KPANIOTO PO3yMiHHSA e(heKTy
IIHOTO TIOIMOP(hI3My Ha MaToJOTidHI MeTaboiuHi
[MOKa3HUKMU.

Bucnosknu

Y marientis i3 /[I' Ta HagBHicTIO TOSIMOPdi3MY
GA Bsml (rs1544410) rena VDR BusiBiieHO pi3kuit
nedinut Bit. D. Hagsnicte renorurry GA Bsml
(rs1544410) VDR BiporiHO TiBUIIyE€ PU3UK BU-
aukHeHHs [P B mianiTkiB i3 /I He3anexHo Bij cTa-
1i. [Tloemnanns B mijnTkiB i3 JII' TakuX MOKa3HUKIB
gk pgedimuT Bit. D, migsumenuii ingekc HOMA-IR,
retepo3urotHuil mosiMopdizm Bsml (rs1544410)
reda VDR € oOrpyHTYBaHHAM [JIsi BHECEHHS TaKMX
MAIli€EATIB JI0 TPYNU BUCOKOTO PU3UKY PO3BUTKY
KPUTUYHUX Kap/io-MeTaboiYHUX CTaHiB.
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Crrcok ckopoyeHb

Bir. D — Bitamin D
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IMT - ingexc macu Tija
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HOMA-IR - Homeostatic Model Assessment for Insulin
Resistance

VDR - pentenitop Bitaminy D
25(OH)D - 25-rinpokcuxomeKaabindepot
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Abstract. Vitamin D (Vit. D) and its receptor gene (VDR) are essential
for human health, because they regulate the expression of genes in-
volved in calcium homeostasis, energy metabolism, cell growth and
differentiation, and immune processes. Vit. D and four single nucle-
otide polymorphisms of the VDR gene, Apal, Bsml, Tagl, and Foki,
are able to directly influence critical genes responsible for insulin
secretion and its activity, which can contribute to the development
of insulin resistance (IR), type 2 diabetes, and other metabolic condi-
tions. In Ukraine, no studies have been conducted on the relation-
ship between the VDR Bsml gene polymorphism and the content
of Vit. D and IR in the pediatric population. Aim: to investigate the
serum 25-hydroxyvitamin D (25(0H) D) content and assess the risk
of developing insulin resistance in adolescents with hypothalamic
dysfunction depending on the VDR Bsml gene polymorphism vari-
ants (rs1544410). Material and methods. A total of 35 adolescents
(23 boys, 65.71%) with hypothalamic dysfunction (DH) were exam-
ined. The 25(0H)D content was determined in patients by immu-
nochemiluminescence method insulin, glycated hemoglobin in the
blood serum, HOMA-IR index, body mass index (BMI), and the dis-
tribution of allele frequencies of the VDR Bsml gene polymorphism
(rs1544410) in children with DH were also studied by polymerase
chain reaction with subsequent analysis of the length of restriction
fragments when they were detected by agarose gel electrophoresis.
Results. Patients were divided into two groups: group 1 - 22 per-
sons (62.65%) — carriers of the GA genotype of the VDR Bsml gene
polymorphism (rs1544410); group Il - 12 persons (34.29%) - had
the GG genotype. Only one boy (2.86%) had the AA genotype and
was not included in any group. The average age, height, glycated
hemoglobin and blood insulin were within the reference values
and practically did not differ between patients with the GA and GG
genotypes. The BM and BMI indicators in patients corresponded
to obesity of varying degrees. BMI on average was 33.07+1.51 kg/
m? and 32.36£1.51 kg/m? in groups | and II, respectively, and did
not differ significantly (p=0.741764). The average HOMA-IR index in
general for the groups exceeded the limit values for people with
obesity - in patients of group I this indicator was 4.79+0.76, in pa-
tients of group Il - 3.71+0.54, which indicates the presence of IR in
both groups, slightly higher in adolescents with the AG genotype of
the VDR Bsml gene polymorphism (rs1544410). The serum 25(0H)
D in both groups corresponded to the degree of severe vit. D de-
ficiency. In patients of group I, the 25(0OH)D level was 33.03+3.64
nmol/l, and was significantly lower than in patients of group Il

(53.23+7.16, p=0.017306). In the groups of patients examined by us,
the GA Bsml VDR genotype dominated, which was associated with
the lowest level of serum 25(OH)D. In the group of patients, heterozy-
gotes GA (62.85%) prevailed, and in the control group, homozygotes
GG (66.00%). In patients with DH and IR and in the presence of the
GG genotype, the risk of developing this pathology was significantly
reduced, OR=0.27 (95%Cl 0.11-0.68; p<0.005); in the presence of the
heterozygous GA polymorphism, the riskis significantly high OR=5.54
(95%Cl 2.12-14.49; p<0.0005). Conclusions. In patients with DH and
the presence of the GA Bsml (rs1544410) polymorphism of the VDR
gene, a severe deficiency of vitamin D was found. The presence of the
GA Bsml (rs1544410) VDR genotype significantly increases the risk of
developing IR in adolescents with DH, regardless of gender. The com-
bination of such indicators as vitamin D deficiency, elevated HOMA-
IR index, and heterozygous Bsml polymorphism (rs1544410) of the
VDR gene in adolescents with DH is the rationale for including such
patients in the high-risk group for developing critical cardiometabolic
conditions.

Keywords: vitamin D, vitamin D receptor gene polymorphism
Bsml, hypothalamic dysfunction, insulin resistance, adolescents.
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03HaK BOTHWULLIEBUX YTBOPEHb 55
LTononIoHoT 3ano3n 3a
NaHUMW YNbTPa3BYKOBOI
NIarHOCTUKW, LUTONOIYHOr 0
Ta NaToricToNOriyHoro
N0CNIAKEHb

LY «lHcTnTyT eHpgokpuHonorii Ta 06MiHy peuyoBuH im. B.MN. Komicaperka HAMH YkpaiHu»

Pe3tome. BpaxoBytoum 3pocTaHHA B YKpaiHi 3axB0OPIOBAHOCTI Ha AndepeHLiioBaHniA pak LwuTonoaidHoi 3ano3w (LL3), nutaH-
HA PaHHbBOI AiarHOCTVIKM Ta NiKYBaHHA KapuyHoM L3 3an1IaeTbea Ha3BMYaiHO aKTyanbHM. TOUHICTb PaHHBOT AiarHOCTUKY
KapLMHOM 3a I0NOMOTOI0 Y/bTPa3ByKOBOTO A0CHIMKeHHA (Y3[) Ta UMTONOMYHOrO JOCNIIKEHHA AA€ 3MOTY MIABULLNATI AKICTb
KUTTA L€l KOropTY NauieHTiB. ToMy akTyanbHUM € NOPIBHAHHA Y3 03HaK 3a Knacudikaliet cicTemit 3BITHOCTI Ta JaHKX Bi3y-
anizauii W3 (Thyroid Imaging Reporting And Data System, TIRADS) i3 cuctemoto Bethesda umtonoriuHmx 38iTie cTocosHo L3
(Bethesda System for Reporting Thyroid Cytology, BSRTC) Ta gaHumm ricTonoriyHoro AOCNiaeHHA nawieHTis i3 4obpoAKicHO0
Ta 3710AKICHOI0 BOrHMLLEBOIO NaTonorieio L3 ana nigsuLLeHHA TOUHOCTI nepeaonepauinHoi giarHocTuky nyxnnH. MeTa gocni-
IPKEHHA — BUBYeHHA kopenauii aaHux TIRADS, BSRTC Ta rictonoriyHoro focnifeHHa npy BorHuuesin natonorii LW3. Mare-
pian i meTogw. [TpoaHanizoBaHo AaHi Y3[] 465 naujieHTis, B AKMX Oy10 AiarHOCTOBaHO By3M10BY natonorito L3, y 3icTaBneHHi 3
[aHUMU LMTONOMYHOTO AOCHIPKEHHS, OTPUMAHOIO B pe3ynbTaTi NPOBEAEHHS TOHKOMOMKOBOT acnipaUiiHoT MyHKLiAHOT 6ioncii
(TATDB), a TaKoX i3 AAHMMM NATOrICTONOMYHOTO AOCNIAXKEHHA MICAA ONepPaTUBHOrO BTPYYaHHA. PesynbraTi. Y rpyni nauieHTis i3
natorictonoriyHo seprdikoBaHMM fiarHo30m naninAapHa kapumHoma L3 (MKLL3) 3a gaHumn Y31 4o onepaTBHOIO BTPYYaHHS,
93% Bunaakm 6ynu knacudikosaHi TIRADS 4 Ta 5; 5,7% 8rnagakis — TIRADS 3 1a 1,3% Brnaaku — TIRADS 2. 3a gaHumu uutono-
FYHOro AOCAIMKEHHA B Ui rpyni nauieHTiB 99,7% Bunaakis knacudikosani BSRTC VI, V, a Takox 0,3% sunaakie — BSRTC IV. Y
rpyni NauieHTiB i3 NaToricTonoriyHo BepndikoBaHWM fiarHo3om aobpoakicHoi natonorii L3 3a naHumn Y3[1 suasneHo 38,8%
Bunaakis TIRADS 2, 50,2% sunagkis — TIRADS 3, a Takox 10,3% sunaakis TIRADS 4 1a 0,7% TIRADS 5. 3a gaHumu LUTONOrYHOrO
JOCNifxeHHA aiarHoctoBaHo 84,2% sunagkis BSRTC Il, 7,3% sunagkis BSRTC I, a Takox 6,7% — BSRTC IV 1a 1,8% — BSRTC V.
Mpw TIRADS 3 0TprMaHO MakcrManbHe po3maiTta B TpakTyBaHHi BSRTC Ta naToricTonoriyxmx BIMCHOBKIB. binbLUy YacTuHy na-

© T.M. Kyumetko, .B. 3eniceka, M.B. Ocmadiiiuyk, b.b. [yoa

T.M. KyumeHkKo,

PeTpocneKkTuBHE JOCAIAHKEHHA ro serivcors

M.B. Octadinuyk,
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Li€HTIB 3 yTBOPEHHAMM, KnacudikoBaHMu Ak TIRADS 3, CTaHOBNATH XiHKM B NepumeHonay3ansHomMy nepiofi. BucHoBku. Y
Bunaaky nposeaeHHa Y3/ 1|3, kopenauia TIRADS i3 aaHumm BSRTC i ricTonoriyHoro AOCNimKeHHA 3p0CTae NpK HEBEUKIX PO3-
Mipax yTBOPeHHs (10 15 MM), NpK BENMKIX po3mipax YTBOPeHHA (Binbl Hix 30 MM) 3HUKYETHCA. MynbTaMCUMNAIHAPHUI Ta
KIIHIYHIIA NiAXiA WoA0 AiarHOCTUKI YTBOPEHD L3 A03BONAE HANEXHMM YUMHOM NiKapIo-KNIHILMCTY B CNiBNPaLi 3 AlarHOCTOM Ta
LIMTONOrOM BM3HAYMTW HEOOXIAHICTb NOAANbLIOMO XipypriYHOro NikyBaHHA ANA NaLlieHTa, @ NPY HEBUCOKOMY PU3KIKY 3AINCHIO-
BaTV AMHaMiYHe CnocTepexeHHs. [aLieHTam 3 yTBopeHHAMM, KnacudikoBaHmu ak TIRADS 3, 4, 5 noTpibHO peKoMeHayBaTH
TANB L3 He3anexHo Bif po3mipis yTBOpeHHs. KiHKM B nepumeHonay3anbHomMy nepiofi noTpebyioTb 6ifbl peTenbHOro MoHi-
TOPWHTY ANA KOHTPONIO 06'eMy Ta CTPYKTYpH yTBOPeHb LL|3. AeKBaTHe Ta CBOEUACHe AiarHOCTYBaHHSA 3N0AKICHMX ypakeHb L3
[03B0/1A€ 06paTV NPaBUbHY TaKTUKY Ta 00CAT XipypriyHOro flikyBaHHs, L0 3anobirae BUHUKHEHHIO PELIMANBIB HOBOYTBOPEHD.
KnioyoBi cnoBa. YbTpasBykose AOCNIMKEHHS, UNTONOrUHe AOCAiAKEeHHA, A0OPOAKICHI HOBOYTBOPEHHA, ManinfapHa Kapuu-

HOMa, LLMTOMNOAIOHa 3a103a

Knacudikaris TIRADS — 1e cucrema oiinku
VJIBTPa3ByKOBUX O3HaK yTBOperb 1113, pospobiie-
Ha AMEpUKaHCBKUM PaTiOJOTIYHUM KOJIEKeM
(American College of Radiology, ACR), sika Buko-
PUCTOBYETHCS JIJIsI TOTO, 100 BU3HAYNTH ITO/[AJIbIITY
TAKTUKY BeJIEHHS TAITIEHTIB, Y SKUX BUSBUJIN BOT-
uuteBy marosioriio 1113, Pekomenpamii TIRADS
Oysu pospobaieni Horvath ta in., Mmogudikosani Jin
Kwark Ta in., y 2017 pori po3pobsieHa ctanaapTu-
3oBana mkama omiaku 3min 1113 (ACR TIRADS),
pexomenarii st Bukonaunis TAIID i moBTopaux
nocaijzkenb [1]. TlepeBara ACR TIRADS mnepen
IHIUMY BapianTaM¥ KJjacugikalliil moJsrae y Bu-
KOPUCTaHHI CUCTEMU OI[iIHKH 3JI0SIKICHOCTI 3 ypaxy-
BaHHSIM OKpeMHUX Y3 O3HaK Ta IX XapaKTePUCTUK:
CKJIaJl, eXOTE€HHICTh, POpPMa, KOHTYPHU, EXOT€HHI BOT-
auia. /[obposikicHi Y3 XxapaKTepUCTUKU aHyJIio-
I0ThCS, a Ti/I03PiJIi OIIHIOIOTHCA TIEBHOIO KIIBKICTIO
6asiB, cyma sskux BusHauae Kareropiio TIRADS Ta
nokasu 10 TAIIB. Hapasi € 6esniu mopudikariit
TIRADS, oanak y 6inbImocTi 3 HUX OCHOBHI Y3
O3HAKU 3JIOSIKICHOCTI 3a/TUIIAI0ThCS HE3MIHHUMU
3 2002 poky: BUpaskeHa TilIOEXOTEHHICTb, Helpa-
BUJIbHA (pOopMa <«BUILE>IMUPIIe», HepiBHI Ta/abo
HEYiTKI KOHTYpHU Ta MiKpokasibItudikatu [2].

Takum umHOM, MeTomMKa KJacuikaiii yTBO-
penb 1113 6asyeThest Ha Y3 03HaKaX, OB sI3aHUX 3i
CTPYKTYPOIO, €XOTeHHICTIO, (hPOpPMOI0, KOHTYypamHu,
eXOreHHUMM BKJIIOUEHHSIMM; Oaly HapaxXOBYIOTh-
cd 3a BCI Y3-03HaKM Ta J0JATKOBO 3a HaHOiIbII
«IT1/103PiJIi» O3HAKU:

e TRI1: no6poskicuuii — 0 Gais;
e TR2: Hemae mizo3pu Ha MasirHizaiio — 2 6au;
e TR3: mesnmauna migo3pa Ha MaJjirHisamiio —

3 6anuy;

e TR4: momipna mizo3pa Ha MaJirHis3aio —

4-6 Gauis;
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e TR5: BrcoKa 1i0o3pa Ha MaJlirHizanio — 7 6aJis
Ta GiJIbIIe.

TakuM 4MHOM, BUKOPUCTOBYIOTbCS HACTYIIHI PEKO-
MeH/Iallii /711 TaKTUKY BeZieHHd yTBopeHs [113:

e TR1 rta TR2: Hemae norpebu B TAIIB;

e TR3: pexomennosano TAIIB mpu po3mipi yTBO-
peHHs =25 ¢M i crocTepekeHHs TPU PO3Mipi
yTBOpenHs >1,5 cm;

e TR4: pexomenyioBano TAIIB nipu posmipi yTBO-
pernss >1,5 ¢cM i croctepekeHHsT TIPU PO3Mipi
yTBOpeHHd =1 cM;

e TRS: pekomengosano TAIIDB nipu po3mipi yTBO-
perHsi =1 cM i crocTepeskeHHST TPU PO3Mipi
yrBOpeHHs =>0,5 cMm.

Jluist BU3HAYEHHSI TEPMiHOJIOTiI Ta PO3B’sI3aHHS
IHINX nuTaHb, noB sa3anux i3 TAIID 113, Hario-
HanpHuil iHCTUTYT paky CIIIA mpoBiB HaykoBY
kondepentio B M. Berecaa (Bethesda) ta cdop-
MyBaB cucTeMmy nutoJorivnux 38iTiB BETHESDA,
110 MiCTUTh 6 OCHOBHUX JiarHOCTUYHUX KaTeTOpPii
BSRTC, mo pano 3mory 3sabesmnedntu crpaTudi-
Kallifo OHKOJIOTIYHOTO PU3UKY 3a IUTOJOTIYHU-
MW KPUTEPIAMU JJIT BU3HAUCHHS TOKA3iB JJIs Xi-
pypriutoro JikyBauust [3-7]. Bysau omyb6aikoBaHi
pe3yJIbTaT  OIMIHKKM CTabiIbHOCTI  [TOYaTKOBOTO
PU3UKY B3J0SIKICHOCTI 3a Y 3-KpUTepissMu I1po-
TSATOM 5-PIiYHOTO TEPioy CHOCTEPEsKeHHs, OYJI0
BUKOPUCTAHO O CTAHIAPTHUX KJacu(ikariitamx
cuctem (ATA, AACE/ACE/AME, K-TIRADS,
EU-TIRADS i TI-RADS) [8-10]. Ak moka3zanu pe-
3yJIBTATU JIOCIIKEHD, Y 3-XapaKkTepuCTUKU yMOB-
HO 100posikicHuX By3uiB 1113 3 vacom 3asmranucs
HEe3MIHHMMU, a KpuTepii, ki nmorpedysasm Giorcii,
3a3Havasucs juiie B 6-8% Bunazakis. Hosi yTBO-
PEHHST BUHUKAJIN 4acTo, ajie TiIbKKA B 5% BUIIA/IKIB
BOHU HAJIEXKAJH JI0 TP BUCOKOTO PU3UKY 3 O3HA-
kamMu Madgiraizarii. CyKynHiCTh OTPUMAHUX JTAHUX
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HiATBep/IrIa, 10 MAIEHTH 3 IMOBIPHO 100POsIKic-
HuMu Byssamu 1113 Morsu Ge3neqHo mpoIoBIKyBa-
i1 Y 3-criocrepeskerns 6e3 nmposeneHus TATIB.

BpaxoByroun 3poctanHst B YKpaiHi 3aXBopoBa-
HocTi Ha judepentiiopanuii pak 13 (PIIL3) B
KOTOPTi TaIlieHTiB 10 18 pokiB Ha MOMEHT aBapii
Ha YAEC, mutanHs paHHBOI IIarHOCTUKY Ta JIKY-
BanHs KapiuaoM I3 3anmnimaetbes HaA3BUYAITHO
akTyaabHUM. OCTaHHIMU POKaMH PO3TTISTAETHCS
MOKJIUBICTh BUKOHAHHS XipypPTiYHOTO BTPYYaHHS
OpraHos30epesKHOr0 XapaKTepy MpH MiHiMaIbHO-iH-
BasuBHUX audepentiiioannx ¢opmax PII3 [11-
14]. ITpu bomy, 3 01HOTO OOKY, (haKT paiaIiitHoro
ONIPOMiHEHHS B aHaMHe31 TalliEHTa € YiTKUM TTOKa-
3aHHIM /10 KombGinosanoro Jyikysanust PII3 (Tu-
PeOoIZIEKTOMisI 3 TTOAAJIBIIOI0 PajlioMo/ITEPAITIEI0),
OCKIJIBKM iCHY€E BiJICOTOK ITPUXOBAHOI'O MeTacTasy-
BaHHS B MAIi€HTIB i3 KJAIHIYHO HeypakeHUMHU (Ha
erari 06CTexReHHs ) TiM(baTHIHUMK BY3JIaMU.

[TocTae TMTaHHS MO0 HAMOLIBIN aleKBATHOTO
XipyprigyHoro JiiKyBaHHsI 3 METOIO 3HUKEHHS PU3H-
Ky IIepCUCTEHIIi1 3aXBOPIOBAHHS Ta PO3BUTKY pajlio-
HOAPE3UCTEHTHOCTI Ta YHUKHEHHSI HeoOXiIHOCTI
MOBTOPHUX XipypriyHUX BTPy4aHb. Baxkinsa iHTpa-
orepalliiiHa OIliHKa MyXJIMHU: SKIO BiJIMiYa€TbCs
MiBUIIIEHUI PiBeHb arpecUBHOCTI (po3Mip OiibIie
Hi’K 3 M, IHBa3iiTHICTh, MyJIBTH(HOKAIBHICTB ), HEOO-
Xi/{HO ITPOBO/IUTHU TUPEOIJIEKTOMIIO Ta KOMIIADTMEHT-
OPIEHTOBAHY AMCEKITIIO U1 3aJIe3KHO BiJl JIOKaJTi3allii
MyXJIUHK. 3 iHIIOTO GOKY, BHACJIIOK TOPOCIIIITAHHS
MAIliEHTIB Ta, K JIOBTOCTPOKOBHI e(eKT BHACJII/IOK
aBapii na YAEC, 36i/1b1y€eThest yacTKa KapIimHoM i3
HU3bKUM TTOTEHITIAJIOM arpecuBHOCTI (MiKpOKapIu-
HOMWU, iHKAIICyJIbOBaHI ITyXJINHN ).

Y 3B’s3Ky 3 IIUM aKTyaJIbHUM € NMUTAaHHS PaH-
HBOI JIIAaTHOCTUKU KapIMHOM 32 oTioMoroio Y 3/]
Ta IUTOJIOTIYHOTO MJOCJI/KEeHH, 10 A€ 3MOTY
MABUTIATHU SKICTh JKUTTS II€1 KOTOPTHU TAIliEHTIB.
[Ipu 1uTosoTiYHOMY THATBEP/KEHH] 3JI0IKICHOCTI
MYXJIMHHOTO YTBOPEHHs, a0 Ii103pi Ha 3JI0sKic-
HEe YTBOPEHHsI HeoOXiZHO IPOBOAUTH THUPEOILeK-
ToMito. HasBHICTh 3HAUYHOI KiJIbKOCTI MPUXOBAHUX
METACTATUYHUX JIiM(POBY3JIB MEHTPATHHOTO KOM-
naptMenTy (710 30%), sIKi He AiarHOCTYIOTH TIepe[
oreparti€io, poOUTh HaraJTbHUM ITUTAHHS TI[OJI0 BU-
KOHAHHS MIPU TOTAJIbHIN TUPeOoiieKToMii (y malieH-
TiB i3 TMepezonepariiinuM cratycom myxanau NO)
npodimakrruanoi giMmdpoaucekiii VI i VII 3on mim-
dosinToxy.

AXTyaTbHUMU 3aJTUIIAI0THCS JOCTIIKEHHS TIepe-
6iry THpEOoiHOI MaToJIoTil y JKIHOK, a caMe BILIMBY

nuchaTaHCy eCTPOTEHIB Ta MPOTECTEPOHY, a TAKOK
eKCIIpecil Yy TJIMBUX /10 HUX perenTopis. Tak, 3a ja-
HUMM JIOCJTI/KEHb €CTPOTeHOBI PETeITOPY TUITY a i 3
OyJIn BUSIBJIEH] B PI3HUX CIIBBIHOIIEHHSIX SIK B 3/[0-
POBIil TUPEOIHIN TKaHWHI, TaK i B T0OPOSKICHUX Ta
3nogkicanx yrBopenusax I13. Y pakoBux kriTnHax
113 BusBNEHA TiABUTIIEHA KiTBKICTH €CTPOTEHOBUX
O-PETEenTOoPiB Ta 3HMKEHA KiJIbKICTh €CTPOTeHOBUX
B-perenitopis [15-16].

IIpu pocaipkeHHi 3pa3kiB KpoBi U TKaHUHU
PII[3 GyJsi0 BUSBJIEHO TillepecTPOreHeMilo Ta IIij-
BUIIEHY eKCITPEecifo eCTPOTEHOBUX Ta MPOTECTEePO-
HOBUX PEIENTOPIB MOPIBHSIHO 3 KOHTPOJIBHOIO TPY-
noio, y TkannHax PII[3 OyJio BUSIBIEHO eKCIIPECiio
€CTPOTEHOBUX PEIENTOPIB TUITY A 1 TTPOTECTEPOHO-
BUX perenTopiB y 66,5% i 75,8% Biamosiao, 1o
3HAYHOIO MipOIO KOPEJTI0BAJIO 3 PO3MiPOM Ty XJIMHH;
HasIBHICTD JIOKAJbHUX METACTa3iB i TeHHA MyTaIlis
BRAFY®"E cnioctepirasiach y TpyIi eCTPOTeH/TIpo-
recTepOH MO3UTUBHUX IIYXJIUH, 1110 OYJI0 iHIUKATO-
poM arpecwBHOCTI myxJnH [17-19].

BrmBs ectporeny in vitro TiABUIYE MeTa-
CTAaTUYHI BJIACTUBOCTI SIK HOPMaJIbHUX TakK i 3J10-
gakicHux TkanuH 113, BIMBarounm Ha eKCIpeciio
MoJieKyJl [(-kateHiny, E-kajrepiny, BIMEHTHHY i
MaTPUKCHUX METaJIONpOTeiHas, Mo 6epyTh y4acTh
y KJIITUHHIN azresii, mirpartii ta inBasii [20]. Pict-
CTUMYJIIOIOUNI eeKT ecTporeHy Ha TUPOIUTH pe-
AJI3YEThCSA KIACUYHUM TEHOMHUM IIJISXOM 4Yepe3
SJIepHI eCTPOTEHOBI PelenTOPH, a TAKOK IBUIKUM
HEreHOMHUM IIJIIXOM uepe3 MeMOpaHo-acoliiioBa-
Hi eCTPOreHOBI PeleNnTOPHU 3a y4acTi MiTOreH-aKTH-
BOBaHOI TMpoTeiHKiHA3W Ta dochaTuInIiHO3UTO-
3-KiHa3u, sIKi BiZIITPaoTh IPOBIHY POJIb Y TUPEOi/I-
HOMY TYMOPOT€He3i.

OcraHHiM YacoM 3'BJISIEThCS BCe OLJIbIIe JOCTi-
TUKEHD, SIKi IEMOHCTPYIOTh HagBHICTh B3AEMO3B SI3KY
Mi By3J10BoIo marosorieio 1113 Ta rinepmpomidepa-
THUBHOIO MTATOJIOTIE€I0 PEITPOYKTUBHOI CUCTEMU B Ki-
HOK, 30KpeMa eH/IOMETPiO30M Ta ajieHoMio3oM [21,
22]. 3anuniaeTbcs KOHTPOBEPCITHUM TTUTAHHS, YN €
anenomios pakropom pusuky PIIL3, amke, onrpario-
YUCbh Ha OTPUMAaHI HaMU JIaHHi, MOKHA ITPUITYCTUTH,
10 PO3BUTOK aIEHOMIO3y MOKe OyTU He3aTeKHUM
BiJl yacy BUHMKHEHHS yTBOopeHb B [113, 1 38’430k Mixk
UMW JIBOMA MATOJIOTIIMU, SKUH TTPOCJIi/IKOBYETh-
csl B HAIIUX IONEPE/IHIX JOCTIIPKEHHAX MOKe OyTH
MOB’SI3aHUH 31 CITIBHUMU TTATOT€HETUIHUMHU MeXa-
Hi3MaMu po3BUTKY [23-25].

BpaxoBytoun pe3yabraTil 1OCTIKEHD 32 JAHUMA
JITEpaTypH, a TaKOK Pe3yJIbTaTh JIOBIOCTPOKOBOTO
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cIiocTepeskeHHs 3a 1iepebiroM BOTHUIIEBOI TaTo 1011
B nauientiB Y «IHctuTyT eHgokpuHoorii Ta 06-
Mminy pedoBuH iM. B.I1. Komicapeaxa HAMH Yxpai-
HI», METOIO HAIIOTO JIOCTI/KEeHHS € BUBUYEHHS KO-
pessii ganux TIRADS, BSRTC Ta ricrosiorianoro
JIOCJIIKEHHS TIpU BOTHUTIEBI I niaToorii 1113.

Marepiai i MeTou

Mu npoanamizyBanu aani Y3/l 465 maiientis
1Y «IHCTUTYT eHIOKPUHOJIOTIT Ta 0OMiHY peYOBUH
im. B.II. Komicapeuka HAMH VYxkpaiauy, B gaxux
GyJ10 iarHoCTOBAaHO BY3JI0BY TartoJorito 1113, y 3i-
CTaBJIEHH] 3 JJAaHUMU ITUTOJIOTIYHOTO JOCJIIKEHHS,
oTpuMaHoro B pe3dynsraTi nposenenns TAIID, a
TaKOX 13 JJaHUMU IATOTICTOJIOTIYHOTO JTOCJIi/[KeH-
H4 Tricag onepatuBHOTO BTpyvyanHd Ha [113. Y3/1
I3 3 TAIIb mpoBeseHo 3a ONMOMOTOI0 arapara
«Aplio 500» («Toshiba», SItonist) 3 TpancIIOCEPOM
gactoroto 10 M. I[ndopmaTuBHICTh HATHBHUX
U TOJIOTIYHUX TTPETapaTiB OIHIOBAJIHN ITi/] 4ac TTPO-
BenerHss TAIIB. [lyis mpoBemeHHs ITUTOJOTIYHUX
JOCJI/IKeHb TYHKTaTH (PiKCyBajsil METaHOJIOM Ta
3abapBIIIOBAJIHN 32 METOJIOM POMaHOBCHKOTO.

Mertoposoriuno 6ys0 3aCTOCOBAHO KOTOPTHE
paHIOMi30BaHe OCTIKEHHS, B siKe OyJI0 BKITIOYe-
HO TAI[IE€HTIB, JIKOBAaHUX Y XipyPrivHOMY BiJUIiJIeH-
Hi /1Y «IHCTUTYT €HIOKPUHOJIOTIT Ta 0OMiHY pedo-
BuH iM. B.I1. Komicaperkas HAMH Ykpainu, skum
nepes OnepaTuBHUM BTPYYaHHSAM TpoBoamnin Y 3/]
13, a takox TAIID i3 imTogoTivHNM ZOCIIIIKEH-
HsM. [pynu martienTis 6yJ1o chopMOBaHO Ha OCHOBI
6asu manux indopmariiitanoi cucremu TherDep.

Y nocaipkenni B3sgan ydactb 300 marieHTiB i3
ricroJjiorivHo miaTBepskeruM giarnozom [TKII3,

a Takok 165 maiieHTiB i3 TiCTOJOTIYHO MiATBEP-
JUKeHOI0  ob6posikicaoro martosoriero 1113, Byso
copMoBaHO /IBi TPYIH MAIIEHTIB BiKOM Bif 18 10
78 pokis. llepury rpymy cranosusu 300 maiieHTiB
i3 tictosiorivHo Bepudikoanoo [IKII3, saxum
OyJI0 MPOBEAEHO THUPEOIAEKTOMIIO B mepion i3
2015 mo 2023 pik. /Jpyry Tpyiy CTaHOBUJIU
165 marieHTiB i3 MiATBEPKEHOIO TiCTOJIOTTYHO 10-
6posikicHOI0 BoTHUIIEBOIO maTosoriero 1113 (Bys-
JloBUii 3006, GaraTtoBy3s0BHiT 300, (hoJiKyJIsIpHA
aJleHoOMa, YTBOPEHHS 3 KJIITUH [TopTid, 3Milanuii
300, y 2 BumaaKkax — [udy3Huil TOKCHIHUiT 300.

locnimxerHs mpoBeeHO BIAMOBIIHO 0 €THY-
HUX cTaHaapTiB lesmbciHChKOI Aeksapaiiii BeecBiT-
HbOI MEIUYHOI acoliamii Ipo eTUYHi NPUHITUIIN
MPOBEJIEHHsT HAyKOBUX MEIWYHUX JOCJHiKEHb 32
yuactio yioaunan (1964-2008 pp.), nupexktsu €B-
porielicbkoro ToBapucTBa 86,/609 mpo ydacth Jio-
neil y MenKo-6i0I0rYHUX TOCIIIKEHHSIX, a TAKOK
Hakazy MiHicTepcTBa OXOPOHU 3/I0POB’sT YKpaiHu
«ITpo 3atBepkenns [Topsaky mpoBe/ieHHS KITiHIY-
HUX BUIIPOOYBaHb JIIKaPChKUX 3aC00iB Ta eKCIePTH-
3U MarepiaxiB KIiHIYHUX BUITPOOYBaHb i TUOBOTO
TTOJTOKEHHST TIPO KOMICito 3 TUTaHb eTuKi» Neb6 Bijy
13.02.2006 p. 3i aminamu 3a 2006-2008 pp.

[MamienTn Hazam cBoto iHGOPMOBAHY MTUCHMO-
BY 3TOJly Ha y4acCTb y JOCJHiKEHHI.

Pe3y.TIbTaTI/I Ta 06TOBOPCHHSI

[TpoBenennii anasi3 faHUX JA03BOJUB CHOPMY-
BaTU CTPYKTYPY THPEOIJIHOI MaTOJIOTIi, sKa TIpe/I-
cTaBJieHa B TAOJIHIL.

3TiZIHO 3 OTPUMAHUMU pPe3yJbTaTaMy, y TPYIIi
MAIliEHTIB 13 TATOTiCTONOTIYHO BepU(hIKOBAHUM

Tabnuua. CrpykTypa BorHuuiesol natonorii W3 3a gaHumn Y3[1 (TIRADS), untonoriunoro (BSRTC) Ta natorictonoriyHoro gocnigxeHHs, % (n)

Table. Structure of focal thyroid pathology according to ultrasound (TIRADS), cytological (BSRTC) and histopathological examinations, % (n)

XapakTep natonorii

MNaToricTonoriuHe gocnigXeHHs

TIRADS BSRTC
Nature of pathology Histopathological examinations
2:134) V:0,3 (1)
3noskicHi yTeopeHha L3 3:57(17) V:0,7 (2) MKLL3 (300)
Malignant thyroid tumors 4:27(81) Papillary thyroid cancer (300)
VI:99 (297)
5:66(198)
2:38,8 (64) Il:84,2 (139) By3noBuii 306, 6aratoBy3n0Buit 306, afeHoma
[lo6ponKichi yTaopeHta L3 3:50,2 (83) 7.3 (12) (U{lz,szaueHoma 3 KNiTVH MopTAA, 3milaHKii 306
Benign thyroid t . .
enign thyroid tumors 4:103(17) V6,7 (1) Nodular goiter, multinodular goiter, adenoma,
5:0,7 (1) V:1,8(3) Hurtl cell adenoma, mixed goiter (165)
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npiaraozom ITKII3 3a ganumu Y3/[ no onepatus-
HOro BTpyuanHs 93% Bumaakis Oy/u Kiacudiko-
Bani TIRADS 4 Ta 5, kpim Toro, 5,7% Bumajakis
TIRADS 3 ta 1,3% Bunaakis TIRADS 2. 3a nanu-
MU IIUTOJIOTIYHOTO IOCTIIKeHHS B ITiH TPy Tatli-
entiB 99,7% Bunazkis kinacudikoBani BSRTC VI,
V , atakox 0,3% sunaakis BSRTC IV.

Y rpymi maiieHTiB i3 maroricTosoriyHo Bepudi-
KOBaHUM JIiaTHO30M 00posikicHOI maroJiorii 1113 3a
nannmu Y 3/1 suasieno 38,8% sunaakis TIRADS 2,
Kpim toro, 50,2% Bumnazakis TIRADS 3, a takosx 10,3%
sunagkis TIRADS 4 1a 0,7% TIRADS 5. 3a ganumu
LUTOJIONTYHOIO JIOCJI/UKEHHS aiarHocToBaHo 84,2%
punaakis BSRTC 11, 7,3% sunaakis BSRTC 111,
atakox 6,7% BSRTC IV 1a 1,8% BSRTC V.

TakuM 9mHOM, KiJIBKICTb BUTIAAKIB, KJIacudiko-
Banux gk BSRTC 111, IV ta V cymapHo cranoBujia
1% y nepuiii rpymi ta 15,8% y apyriii TpyTri.

Cutigy 3a3HAUUTH, MO TPU TMATOTiCTOTIOTIYHOMY
JOCIIKEHH] 1opsi)] i3 K0OPOSIKICHOI0 BOTHHIIE-
BOIO ITaTOJIOTi€I0, AiarHocToBaHoio mpu Y3/l ta
TAIIB, y 17 Bunazskax 0yJI0 BUSIBJIEHO KapIIMHOMU
I3 (pT1aNOMO — 16 BunazKiB Ta OJIMH BUIIAJIOK
pT3aNOMO).

BpaxoBytoun orpumani pe3yJbTaTu TiCTOJIOTiU-
HOTO JIOCJII/KeHHS, BCTAHOBJIEHO, 10 TpyTa Taii-
entiB i3 Kareropieto TIRADS 3 mnorpebye 6imbin
PEeTeJIbHOTO KOHTPOJIIO HE3aJeKHO BiJl PO3MipiB
YTBOPEHH, OCKIJIbKU caMme MPU TaKill inTeprpeTa-
11ii OTPUMAHO MaKCUMaJbHE PO3MAITTS B TPAKTY-
Banai BSRTC Tta maToricTosoriynnx BUCHOBKIB.
Ockispku OyB OJMH BUIAJ0K KapPIIMHOMHU KaTero-
pii (pT3aNOMO), 3acrocoBaHo 1epcoHiiKOBaHUI
miaxig: y npomy Bunaaky BuganeHHd 13 pazom
i3 MyXJINHOIO Ta MakCUMaJibHe BUJaJieHHs JiMpa-
TUYHUX BY3JiB. Y pPasi NPUXOBAHUX MeTacTaTHy-
HUX JTiM(bOBY3JTiB TIEHTPATBLHOTO PiBHS, OYEBUIHO
JIOTiYHUM Oy/ile BUKOHAHHS iXHBOI TpodimakTud-
HOI fucekIii (BupaseHss JiM(poBy3JIiB mpeTpaxe-
QJIbHOTO, TIPEJIAPUHTEATIBHOTO, JIIBOTO Ta TPaBOTO
napaTpaxeajbHUX OaceiiHiB, sika Morja 6 6yTu Ko-
PUCHOIO 3 MOTJISILY 3a1100iraHHs yCKJIaHEHHSIM 3a-
XBOpIOBaHH: [26].

Mu ripoBesiu O1/IBIIT PeTeTbHIIT aHAJI3 CTPYKTY-
pU IPYIIN TAIIEHTIB 3 yTBOPEHHSIMU KJaacudikoBa-
numu sk TIRADS 3. Cepen 100 namientis (21,5%
BiJl 3arayibHOI KOTOPTHU) BiKOM Bijl 28 110 72 pOKiB
6ysno 90% sxinok Ta 10% uososikiB. Bik kiHok
PO3MOIINBCI HACTYITHUM 4YnHOM: 31 marieHTka
(34,4%) BikoMm monazx 55 pokiB, 47 inok (52,2%)
BikOM 46-54 poxu Ta 22 xinku (24,4%) penponyk-

TUBHOTO BiKYy. TakMM YWHOM, CJijI 3a3HAYUTH, 1110
OiTbIIly YacTUHY TIAI[IEHTIB 3 YTBOPEHHSIMH, KJa-
cudikopannmu Sk TIRADS 3, cranoBisTh KiHKK
B IlepuMeHoIay3ajbHoMy tepiofi. [lg rpyna narti-
€HTIB BUMara€ OLIbII YacTOr0 MOHITOPHHTY PO3-
MipiB Ta 06’eMy yTBOpeHb. TaKOK MPU TPUBATIOMY
aunamivnomy Y3/l crocrepexenni 3a 06’emMom
Ta CTPYKTYPOIO yTBOPEHb BCTaHOBJIEHO, 11O IpU
HOCTYIOBOMY  30iJ/IbIIIEHHI PO3MIpiB  yTBOPEHHS
KIJIBKICTb COJITHOTO KOMIIOHEHTa B HOTO CTPYK-
TYPi 3POCTaE, 10 1 € OJIHIEI0 3 XapaKTEePUCTUK [IJIst
TIRADS 3, Takum unnom TpaktyBanug TIRADS
MenIie Kopestoe 3 fanumu BSRTC.

Taxum 9MHOM, MYJIBTUIUCIUTITIIHADHUH Ta KJIi-
HIYHWAH TJXi1 11010 JiarHOCTUKY yTBOpensb B 1113
JI03BOJIAE HAJIEKHUM YMHOM JIiKAPIO-KJIHIIUCTY B
CITIBIIpaIli 3 J[laTHOCTOM Ta ITUTOJIOTOM BU3HAUUTU
HeOoOXiTHICTh TOIAMIBIIOTO XipypriuHoro JiKyBaH-
H JIJIST TIAI[IEHTA, a PU HEBUCOKOMY PU3UKY 3711~
CHIOBATU JIMHAMiuHE CIIOCTepexkeHHs. AJleKBaTHe
Ta CBOE€YACHE [[IaTHOCTYBAHHS 3JIOIKICHUX Ypa-
skeHb 1113 103BoJIsIE 0OpATH IPABUIBHY TAKTHKY Ta
06cAr XipypriyHoro JiiKyBaHHs, 110 3a100irac Bu-
HUKHEHHIO PEIU/INBiB HOBOYTBOPEHD.

Bucuosku

1. Y Bumanky mnposenenna Y3/l I3 kopemsiis
TIRADS 3 ganumu BSRTC i rictosoriunoro so-
CTTIJIKEHHST 3POCTAE TPU HEBEJUKUX PO3Mipax
yrBopentsi (<15 MM), mpHu BEJUKUX PO3Mipax
yTBOpeHH: (>30 MM) 3HUKYETHCS.

2. Ilamierram 3 yTBOpeHHSAMH, KIacuDiKOBAHUMU
sk TIRADS 3, norpi6ro pexkomenaysaru TAIID,
OCKiIbKM B Oisbir HiK 40% BUIAJKIB OTPUMAHO
MakcuMasIbHi po36izkrocTi BrcHOBKIB TIRADS ta
BSRTC. Ilamientam 3 yTBOpeHHSMH, Kaacudiko-
sanuMu K TIRADS 4, 5, HeoOXigHO peKOMeH/Ly-
Batu TAIID nHe3ayne;kHO Biji pO3MipiB yTBOPEHHSI.

3. JKiHku B nepuMeHOIIay3aJbHOMY Iepiofi mo-
TpebyIOTh O1/bII PETENLHOTO MOHITOPUHTY JIJIst
KOHTPOJIIO 00’eéMy Ta cTpyKTypH yrBopenb 1113,
kaacudikoBanux, sk TIRADS 3.
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Cnmcok ckopoyeHb

IKII3 — naninsgpra kKapuuHOMa MIUTOIOAIOHOT 3271031
PII3 - pax murononiGHOI 321031

TAIIB — ToHKOrOJbYACTA acTlipalliiina myHKIliiiHa Giomcis
Y3/ — ynpTpasByKoBe MOCTiKEHHS

I3 — muTonoxiOHa 3am03a

ACR - American College of Radiology

BSRTC - The Bethesda System for Reporting Thyroid
Cytology

TIRADS - Thyroid Image Reporting And Data System

Retrospective study of signs of focal thyroid
tumors based on ultrasonic, cytological and
pathohistological studies

T.M. Kuchmenko, H.V. Zelinska, M.V. Ostafiychuk,
B.B. Guda

State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine»

Summary. Given the increase in the incidence of differentiated thy-
roid cancer in Ukraine, the issue of early diagnosis and treatment
of thyroid carcinomas remains extremely relevant. The accuracy of
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early diagnosis of carcinomas using ultrasound examination and cy-
tological examination can improve the quality of life in this patient
cohort. Therefore, it is important to compare ultrasound features
according to the classification of the Thyroid Imaging Reporting
And Data System (TIRADS) with the Bethesda System for Report-
ing Thyroid Cytology (BSRTC) and data from histological examina-
tion of patients with benign and malignant focal thyroid pathology
to improve the accuracy of preoperative tumor diagnosis. The aim
was to study the correlation of TIRADS, BSRTC and histological ex-
amination data in focal thyroid pathology. Material and methods.
Ultrasound data of 465 patients diagnosed with thyroid nodular pa-
thology were analyzed in comparison with cytological examination
data obtained as a result of fine needle aspiration biopsy (FNAB),
as well as with pathological histological examination data after sur-
gery. Results. In the group of patients with a pathologically verified
diagnosis of papillary carcinoma of the thyroid according to ultra-
sound data before surgery, 93% of cases were classified as TIRADS
4 and 5; 5.7% of cases - TIRADS 3 and 1.3% of cases - TIRADS 2. Ac-
cording to cytological examination data in this group of patients,
99.7% of cases were classified as BSRTC VI, V, and 0.3% of cases — as
BSRTC IV. In the group of patients with a pathohistologically verified
diagnosis of benign thyroid pathology, 38.8% of cases of TIRADS 2,
50.2% of cases of TIRADS 3, as well as 10.3% of cases of TIRADS 4 and
0.7% of TIRADS 5 were identified according to ultrasound data.
Cytological examination revealed 84.2% of BSRTC Il cases, 7.3%
of BSRTC Ill cases, 6.7% of BSRTC IV cases, and 1.8% of BSRTC V
cases. TIRADS 3 showed the greatest diversity in BSRTC interpre-
tation and pathohistological findings. The majority of patients
with formations classified as TIRADS 3 are perimenopausal wom-
en. Conclusions. In the case of thyroid ultrasound, the correlation
of TIRADS with BSRTC and histological examination data increases
with small sizes of the formation (up to 15 mm), and decreases with
large sizes of formation (more than 30 mm). A multidisciplinary and
clinical approach to the diagnosis of thyroid formations allows the
clinician, in cooperation with the diagnostician and cytologist, to
properly determine the need for further surgical treatment for the
patient, and in case of low risk, to carry out dynamic observation.
Patients with formations classified as TIRADS 3, 4, 5 should be rec-
ommended FNAB of the thyroid gland regardless of the size of the
formation. Women in the perimenopausal period need more careful
monitoring to control the volume and structure of thyroid forma-
tions. Adequate and timely diagnosis of malignant thyroid lesions
allows choosing the correct tactics and volume of surgical treat-
ment, which prevents the recurrence of neoplasms.

Keywords. Ultrasound examination, cytological examination, be-
nign neoplasms, papillary carcinoma, thyroid gland.
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B.b. lWatuno,

Bnnue KBepueTuHy Ha
NpoABI METaboMiYHMX | PR
[CUX0EMOLIMHNX NOPYLLIEHb
V LMBINbHUX HKIHOK 33 YMOB

TPUBANIOr0 BOEHHOI 0 CTpECY

LY «lnctutyT reponTonorii im. [1.0). YeboTtapboBa HalioHanbHOT akagemii MeanuHux Hayk YKpaiHu»

Pestome. [NepebyBaHHA LUMBINbHOrO HaceneHHaA YKpaiHu B yMOBax TPMBANOrO BOEHHOTO CTPECY MPW3BENo [0 3POCTaHHA
4acToTW NOPYLLIeHb BYreBOAHOTO i NiNiAHOro 0OMIHIB, MPULBUALIEHOrO METaboMiUHOTO CTapiHHA, NCUXOEMOLLIHMX po3na-
Ais. Lli nopylweHHa cnpusioTb PO3BUTKY KapAioMeTaboniuHnx 3aXBopioBaHb i NoTpebyioTb NpoBeeHHs edeKTUBHOI KopeKLiii.
MerTa. 3'AcyBaTh edekTn KypcoBOro 3acTocyBaHHA kBepueTuHy (KB) Y LUBINbHUX »KIHOK i3 MeTaboniuHMMI i NCUxoemoLliv-
HVMW MOPYLEHHAMM 33 YMOB TPUBANOrO BOEHHOTO CTpecy. MaTtepian i MeToaun. Y paHAOMI30BaHOMY NOPIBHANBHOMY [O-
CNIPKEHHI B3ANM yuacTb 65 XiHOK Bikom Big 40 fo 69 pokis. Ynpoposx 2022-2024 pokis BOHW 3a3Hanu CANLHOTO BNUBY
CTPECOBIIX YMHHUKIB POCIACHKO-YKPaiHCbKOT BilHW. KpuTepiami BKAIOYEHHA B AOCAIAKEHHA Oy/a HafBHICTb HE MeHLIe ABOX
MeTaboniuHYX NopyLeHb (MpediabeT, aucninigemis, npuwsmuaLieHe MeTabomiuHe CTapiHHA) | He MeHLIe ABOX iHWIMX KpUTepiiB
(nigBuLLEHa TPUBOXHICTD, AeMPeCis, nopyweHHaA cHy). KiHkn 060X rpyn Moran NpuiimaTk Ak 6asucHy Tepanito (BT) iHribitop
aHrioTeH3MH-NepeTBOPIOBANIbHOTO GepMEHTY, CTaTWH, aLeTUNCaNILMNOBY KACAOTY B HE3MIHHIX [103aX He MeHLIe HiX MicAlb
[0 paHaoMi3aLii Ta ynpoaoBx AochimxeHHsA. B 0CHOBHY rpyny po3nogineHi 33 xiHKY, y AKMX 3aCTOCOBYBany 3acobu bT Ta Ks
npoTArom MicAusa B A000Bi 4031 240 mr. [1o rpyny NOpiBHAHHA BKNIOYEHO 32 XiHKM, AKI YNPOAOBX MICALA OTPHMYBaNM TifbKY
3acobu bT. Pesynbtatu. Y XiHoK rpynu BT i KB, NOpPIBHAHO 3 XiHKaMu rpynu BT, 3MeHWNBCA piBEHb CUTYaTUBHOT TPMBOXHOCTI
(p<0,05) Ta iHTErpanbHUI NOKa3HKK NOPYLIEHHA CHY (p<0,05), TaKOX BUABNEHO TEHAEHLIO 0 3HVXeHHA piBHA Aenpecii. [lo-
AaBaHHA KB 10 3acobis BT 3yMOBW0 3MEHLLIEHHS BIACOTKA OCI6 i3 NpeaiabeTom, CTaTUCTUYHO 3HAUYLLE 3HUKEHHA KOHLEeHTPaLil
FMI0KO3Y B MNa3mi uepe3 2 roanHu CTaHAAPTHOTO MoKo30ToNepaHTHoro TecTy (FTT), pigHis xonectepuHy (XC) i xonectepuHy
ninonporteiais HU3bKoi WinbHocTi (XCJIMHLL) B cupoBaTui KpoBi Ta iHAeKCy ateporeHHOCT (IA). Kpim Toro, y XiHOK i3 rpynu BT
i KB 3MeHLrBCA MeTaboniuHuii BiK (MB) i Temn meTaboniuHoro ctapiHHa (TMC) NOPIBHAHO 3i 3MiHaMV LIMX MOKA3HYKIB Y rpyni
BT (p<0,05). BUCHOBOK. Pe3ynbTatit AOCNIAKEHHA CBIAYaTL MPO MOXAMBICTb 3aCTOCYBaHHA KB AnA KopeKUii MeTaboniuHyX i
NCYXOEMOLLIAHIX NOPYLIEHD Y XKIHOK, AKI NepebyBaloTb B YMOBAX TPHUBANOTO BOEHHOMO CTPECY.

KniouoBi cnoBa: BOEHHUI CTPEC, LMBIMbHI XiHKW, MeTabomiuHi MOpyLeHHs, NCUXOEMOLAHI MOPYLIEHHS, KBEPLETUH,
npegiaber, gucnininemis, MeTaboniyHmii Bik, TOUBOXHICTb, A€NPECis.

© B.b. lllamuno, C.C. Hackanoga, O.B. boHoapeHko, I.B. 3aeyb
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OO6cTesKeHHs IUBLIBHOTO HaceJeHHs YKpaiHu
MMl 4Yac POCifiCbKO-yKPaIHChKOI BIHHU BUSABUJIO
BEJIMKY YacTOTY MOPYIIEHb, aCOI[iMOBAaHUX i3 TPU-
BaJUM TICUXOEMOITIHHUM cTpecoM. | 11e He TimbKn
TPUBOKHICTD, IETIPECisl, TTOCTTPaBMaTUUHHUI CTpPe-
COBUII po3jaj, aje i HecHpUATINBI 3MiHU ByTJe-
BOJIHOT'O Ta JIIZAHOTO OOMiHY, IIPUIIBU/IIIEHE Me-
TabosliuHe CTapiHHs, eHjpoTesianbHa ITUChHYHKILA
[1-4].

AK mokaszasm mpoBeieHi JOCTiKEeHHS, TUBIIbHI
JKIHKH LTI BPA3JIMBI /10 BIIUBY CTPECOBUX YMH-
HUKIB BiliHHU, y HUX Bif0YyBarOThCs OiJIbII 3HAYHI 11O~
PYIIEHHS TCUXOEMOIIHOTrO cTaHy, BYTJIEBOIHOTO
il JiimigHOTO 0OOMIHY TOPIBHSIHO 3 YoJIoBiKamu [3].
Y KiHOK Tz yac BifiHU 30iTbIIY€ETHCS METaOOIU-
HUH BiK i TeMII MeTab0JIIYHOTO cTapiHHs, 0COOJUBO
3a HasIBHOCTI IIOCTTPaBMaTUYHOIO CTPECOBOTO PO3-
nany [4, 5].

OcKiTbKM BaXXJTMBUMM MeXaHi3MaM#U PO3BUTKY
CTpec-acolliiloBaHUX MOPYIIeHb € OKCUIATUBHUI
ctpec i 3amasennd |[6-8], 1y 3MeHIIeHHST HEeTaTHB-
HOTO BILJIUBY CTPECY Ha OPraHi3M IMepCIeKTUBHUM €
3acTocyBaHHs 6i0dI1aBOHOINIB — 3ac00iB TIPUPOJI-
HOTO TOXO/KEHHSI 3 aHTUOKCHUJAQHTHUMHU U TIpO-
Tu3anajabHUMU BiacTuBoctamu [9]. Ksepierun €
HaO1/IBII BUBYEHUM TPEACTaBHUKOM 6GiodraBoHO-
iiB, AIKUHU y NOKJIHIYHUX 1 KITHIYHUX JIOCJIIJIPKEH-
HIX TIPOSBJISIB HUBKY CHPUATIUBUX e(eKTiB, SIKi
MOKYTb OYTH BUKOPUCTaHI JI/isi OOMEKEHHsT CTpe-
COBHUX IIOPYILIEHb y NMOCTPpakAaanX Bij BiliHu. Lle
NpoTU3analbHi BJACTUBOCTI, 3/IaTHICTb 3MEHIITyBa-
TH TIPOSIBU OKCUJITATUBHOTO CTPECY, Kapio- Ta Hel-
POTIPOTEKTOPHA JIisl, HOpMaJli3allisli BYTJIEBO/IHOTO
Ta JITiHOTO 0OMiHY, TIOKpalleHHs: (QYHKIIii eH/0-
TeJII0 CYy/INH Ta PEOJOTIYHUX BJIACTUBOCTEN KPOBI
[10-13]. Kpim TorO, B €KCllepuMeHTi Ha TBapuMHax
JIOBEIEHO TTPOTUTPUBOKHY 110 KB i fioro 3gaTHicTh
3MEHIITyBaTH O3HAKW JIeTPEeCUBHOI TIoBeMinku | 14-
16]. IIpore paHiiie He TPOBOANIUCH PAH/IOMI30BaH1
KJIIHIYHI JIOCJIIJPKEHHS 1010 BUBYEHHS BIINBY KB
Ha MeTaboJIiuHI MOPYIIEHHS B JIIOJAEH, sIKi 3a3HaIN
XPOHIYHOT'O TICMXO0EMOIIHHOTO CTPecy.

Mera pob6otu noJsirazia B 3'sicyBanti edexkTus-
HOCTI KypcoBoOro 3actocyBaHHsi KB y 1uBibHUX
KIHOK 13 MeTabOIIYHUME Ta TICUXOEMOIITHUMH 110~
PYILIEHHSIMHU I1i/1 4ac BiiiHU.

Kounrunrenr i Mmeroau
HocaigkeraHs: TpoBeieHO BIiTOBIAHO /10 3aK0-
HiB YKpainu Ta npuHnumiB lemxbcuacbkoi [lexia-

partii 3 mpaB soauaK. [Iporpama o6cTexkeHHs, 1H-

dopmaris amsa naiienta ta gopma iHpopMoBaHOi

3rojiu OYJIM TIOTOJIKEH] KOMICI€I0 3 MUTaHb €THKU
kainiunoro Biamity Y <«IHctutyt reponTosnorii

im. JI.D. YeborappoBa HAMH VYkpainu» (1ipo-

tokos Ne 3 Bix 9 tpasus 2022 p.). Bei oberexeni

OTPUMAJIN JIeTaJIbHY iH(POPMAITIO OO0 MPOTIELYP

JTOCTIiJIZKEHHST.

Kontunarent. ¥YMoBOIO 3aTy4eHHS B JIOCJIIPKEH-
Hs1 OyJra mignucana inopMoBaHa 3rojia 10 T0YaTKy
obcrexenns. He samyuar ocib i3 HastBHICTIO 3ar0-
cTpeHHst a0 IEKOMITEHCOBAHUX CTAHIB XPOHITHUX
3aXBOPIOBAHb CEPIEBO-CYAMHHOI, TPABHOI, INXAJIb-
HOI cucTeM, i3 mykposuM giaberom I abo 11 tumy, 3
OHKOJIOTIYHUMU 3aXBOPIOBAHHSIMHU.

Jlg BKJIIOYEHHS B JIOCJIKEHHST HeoOXiJHOIO
YMOBOIO OyJia HasBHICTb He MeHIIe ABOX MeTabo-
JIIMHUX TIOPYIIEHD 13 TIePepPaxoBaHUX HUKYE:

e mpemiabeT: IIOKO3a IJIa3MK KPOBI HaTIe Bijl
5,6 10 6,9 MmO/ (TTOpYIIEHHS TJIiKeMil Ha-
Tie) abo III0Ko3a MJIa3MK KPOBi yepes 2 roju-
HU cTanzaptHoro nepopaiapnoro I'T'T Bix 7,8 no
11,0 MmMosb/71 (TIOPYIIEHHST TOJIEPAHTHOCTI /10
TJTIOKO3M);

* JMUCJIMmieMis: iHIEeKC aTeporeHHOCTI TOHa
3,0 ym. ox. Ta XC monan 6 mmosb/an ta XC
JITTHIIT nonax 3,5 MMoJib/o1; abo iHIEKC ate-
porernocti monan 3,0 ym. ox. Ta XC JIIIBIIL
merme Hixk 1,29 mmonb/n ta/abo TT monan
1,7 mmoutb/1;

* IpUIIBUIIEHE MeTabOJiuHe CTapiHHS: PI3HUILS
MizK MB i XpoHOIOriYHNM BiKOM TIOHA]] 5 POKIB.
Takosx y KOKHOTO TOTEHI[IITHOTO yYacHUKa JI0-

CJIIJIKEHHS MaJio OyTH He MEHIIIe BOX IIOPYIIeHb i3

repepaxoBaHuX HUIKYE:

* TPUBOKHUU CTaH: PiBEHb CUTYATUBHOI TPUBOK-
HoCTi 3a onutyBasbHIKOM Criisibeprepa-XaHina
31 6au abo Oimblie;

* JICIIPECUBHUIA CTaH: piBeHb Jlelrpecii 3a ONUTY-
BasibHUKOM Beka 10 6aiB abo Gisbiiie;

* TIOpYIICHHSI CHY: iIHTETPajJbHUI MOKA3HUK I10-
pYIIEeHHS CHY 3a ONUTyBaJbHUKOM Insomnia
Symptoms Questionnaire 13 6asiB abo Gisbiire.
Y pangoMi30BaHOMY TOPIBHAJBHOMY JIOCJIi-

JUKEHHI B3sLTU y4acTh 69 MUBITBHUX JKiHOK BIKOBOT

rpynu 40-69 pokiBs, gKi i/ 4ac pociiicbKo-yKpaid-

CHKOI BiftHM TTOCTiiTHO TepebyBasiu B M. Kuesi abo B

Kuiscbkill o61acti, TOOTO 3a3HaIN CUJIBHOTO BILIH-

BY TaKUX CTPECOBUX UNHHUKIB SIK PAKeTHI Ta apTH-

Jiepificbki o6¢Tpiim, epebyBaHHsT B 60MOOCXOBH-

[axX 9¥ iHIUX YKPUTTSX TOIIIO.
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Kinku o6ox rpyn morsu npuiimvat BT (inri-
6iTOp aHTIOTEH3UHIIEPETBOPIOBAIBHOTO (DEPMEHTY,
CTaTHH, alleTHICATIIIIOBY Kucaoty 75-100 Mr Ha
1100y) 3a YMOBH, IO 1Ii TIperapaT BOHU MpUiiMa-
JIM B NOCTIHHIN 1031 He MeHIlle OJJHOTO MicAIs 10
BKJIIOUEHHS B JIOCJIJIKEHHS Ta ITPOJIOB/KYBAJIU TIPU-
fiMaTH B cTabi/IbHII 031 TIPOTATOM JIOCJII[PKEHHS.

33 JKIHKU PO3NO/iJeHi B OCHOBHY TPYILY, Y HUX
3acrocoByBasu 3acoou BT ta KB y 103i 80 mr Tpuui
Ha 100y yIPomoBK Micsiist. [[o TPy OpiBHSIHHS
BKJIFOUEHO 32 XiHKU, SAKi YIIPOMOBXK MicSIls OTPH-
MyBaJju Tijbku 3acobu BT.

Metoau. [oko3y B 1s1a3Mi KpoBi BU3HAYAIMU
TJIIOKO300KCH/IA3HUM METO/IOM Ha HalliBaBTOMa-
TyHOMY Gioximiunomy anamizatopi BTS — 330,
BUKOPHUCTOBYIOUM peareHTn «[71oko3a» Habopy
«Bio LATEST Lachema Diagnostica». Busiien-
H$I IOPYIIIEHD BYTJIEBOAHOTO OOMiHY TIPOBO/IMIIN Ha
ijicTaBi pe3yJbTaTiB CTaHaPTHOTO [1€POPaIbHOTO
I'TT srigno 3 pexkomenpaimissMu AMepHKaHCHKOI
acoIfiailii 3 BUBYEHHsI I[yKpOBOTo aiabety [17].

Y cuposarimi KpoBi BU3HAYAINW KOHIIEHTPAIIiIO
XC, XC JIIBII, XC JIITHIIL ta TT 3a ctanmapt-
HUMHU GIOXIMIYHMMK METOAMKAMH Ha aBTOMATHY-
HOMy GioximiuHoMy aHamizatopi «BM Autolab PM
4000/3» ¢ipmu «Boehringer Mannheim». PiBhi
XC ta TT mocmimxyBamm (pepMeHTaTUBHO-KOJIOPHU-
Merpuunnm MetozoMm, XC JITIBII — meTonom mipe-
nuriTtaitii 3 ¢pochopHO-BOIBGPAMOBOIO KUCIOTOIO,
BuKopucToByioun peareHTH «BIO SYSTEMS».

[Toxasuuku MB i TMC Busnauaam 3a MeTO/U-
K010, po3pobiieHoio o Biitau B JIY «IncturyT re-
ponrostorii iM. .M. Yeboraproa HAMH Yxpai-
HU» 3a pesysbratamu obcrteskerb 180 MpakTU4YHO
310poBUX Joieit BikoM Bix 20 10 80 pokis [5].

OnuryBanpauk  Crinbeprepa-Xanina —(State
Trait Anxiety Inventory) BUKOpPUCTOBYBaJU JIJIs
BU3HAUEHHST HAABHOCTI Ta PiBHS TPUBOKHOCTI [ 18].
PesysbraTi oniHioBaan 3a MKaJlaMU CUTYaTUBHOI
Ta 0COOMCTICHOT TPUBOKHOCTI HACTYITHUM YHHOM:
110 30 GaJtiB BKJIIOYHO — HU3BKUH piBenb, 31-45 Oa-
JIB — cepeaHiii piBerb, 46 GaiB i Gisnbine — BHCO-
KUl piBeHb TPUBOKHOCTI.

[lng BU3HAUEHHSI HAsIBHOCTI Ta PiBHS Jlelpe-
cii BuKOpucTOBYBasM onutyBaibHUK bBeka (Beck
Depression Inventory) [19]. Ilokazuuk Bix 0 10
9 GasiB CBimUMTH PO BiACYTHICTH jernpecii, Bi
10 go 15 6GaiiB — IPO AENPECiio JIErKOro CTYyIIeHs,
Biz 16 10 19 GaniB — mpo MOMIpHY Jempecito, Bij
20 110 29 6atiB — PO BUpakeHy jernpecito, Bia 30 10
63 6astiB — PO TSKKY AEIPECIIo.

182

Jl7151 BUSBJIEHHS TOPYIIEHHS CHY 3alI0BHIOBABCS
onutyBaibHUK Insomnia Symptom Questionnaire
(ISQ) [20]. ObpaxoByBaIN iHTErpaNTbLHUN MOKA3-
HUK MOPYIIEHHsI CHY — cyMy OasiB BifimoBizeil Ha
nutandsg NN 1-5 omuryBanbHuka. [HTErpaabHuit
nokasHuk Big 13 10 16 GasiB cBig4uTh PO TIOMIP-
He TopyIieHHst cHy, Big 17 mo 20 6ais — mpo 3Hau-
He TIOpyIIeHHs CHY, Bif 21 10 25 GasiB — 11po [ayxKe
3HAYHe MOPYIIEHHS CHY.

Craructuuny o6poOKy JaHuX MPOBOIUIIN i3 3a-
crocyBarHsm iporpam Medstat, EZR (R-statistics),
Microsoft Office Excel 2007, Statistica 7.0 (Stat
Soft, USA) [21]. /]yt mepeBipKu po3IioIiiy Ha HOP-
MaJIbHICTD BUKOpUcTOBYBajsu W-kputepiii Illa-
mipo-Yisnka. BpaxoByouu Te, 1110 PO3IOIia TTOKa3-
HUKIB OyB HOPMAJIbHUM, CTATUCTUYHY 3HAYYIIICTD
PI3HUII MiXK TpPylaMy OIIHIOBAJIU 32 JIONTOMOIOIO
kputepiio ¢-Crplozienta. PisHuili BBaskaaucs 3Ha-
gynmu pu p<0,05.

Pe3yJIbTaTI/I Ta 06FOBOPCHHSI

Ha erari BKJIIOUEHHS B IOCTIIKEHHST O1IBIITICTD
JKIHOK 060X TPYyI MaJii MPOSIBM CUTYaTUBHOI TPH-
BOKHOCTI Ta JIeTnpecii, y TIOJIOBUHU 3 HUX OYJI1 PO3-
gagu cHy (ta6a. 1). Ile cBiguuTh PO HASIBHICTH
3HAUHUX TICUXOEMOIIMHUX TOPYIIeHb, 3yMOBJIE-
HUX XPOHIUHUM CTPECOM I1iJ] Yyac BillHU. Y KOKHil
i3 rpyn monazx 50% oci6 Manu npepiabeTHi mopy-
IIEHHsT BYTJIEBOJHOTO OOMIHY i JAMCJIIieMiio, a y
2/3 KIHOK JiarHOCTOBAHO IPUIIBU/IILIEHEe MeTabo-
JIiYHE CTapiHHS.

Ha erarti BKJTIOU€HHS B IOCTIKEHHS TPYITN HE Bijl-
PIBHSINCH MizK cOOOIO 3a BIKOM, iHIEKCOM MacH TiJia,
MOKa3HUKaM¥ 0OBOJLY Tatil, KOHIIEHTPAITii TJIFOKO3H B
ma3mi Harmie i 9epe3 2 rox crangaptHoro I'T'T. Ta-
KO’K He OYyJI0 CTAaTUCTUYHO 3HAYYIUX BiMiHHOCTEN
MiK TPyTIaMU II0/I0 YaCTOTH BUSIBJIEHHS CUTYaTHBHOI
TPUBOKHOCTI, JIETIpecil, po3niaiB CHy, mpeliabeTHUX
HOPYIIEeHb BYIJIEBOAHOTO OOMIHY, UCIIiieMii, Tipu-
HIBU/IIIIEHOTO META0OIYHOTO CTAPiHHSI.

[Ticaist sacrocysannst BT i KB BibyJoch cratuc-
TUYHO 3HauyIle 3MeHIlIeHHd PiBHIB Jlenpecii Ta cu-
TYaTUBHOI TPUBOKHOCTI (Ta61. 2). TaKoK y JKiHOK,
gaki orpumyBain BT i KB, 3MeHITUBCS iHTETpaJIb-
HUH TIOKa3HUK 1opylieHHs cHy. ¥ rpymi bT nokas-
HUKHM TICUXOEMOIITHOTO CTaHy IHPOTSITOM MiCsIlsd
He 3MIHUJINCh. 3MiHU PIBHSI CUTYaTUBHOI TPUBOXK-
HOCTI i1 iHTerpaJbHOTO MOKAa3HUKA TTOPYIIEHHS CHY
B rpymni BT i KB crarnctuyno 3navymii mopiBHIHO
i3 rpynoto bT.
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Tabnuua 1. XapakTepucTrka 0OCTEXEHNX KIHOK Ha eTani BKIOYeHHs B
NOCTIIKEHHA

Table 1. Characteristics of the examined women at the stage of inclusion

in the study
MokasHukn Ipyna BT lpyna BT i Ks
Indicators Group with BT Group with BT
(n=32) andQ
(n=33)

Bik, poku 58,2422 59,8418
Age, years

[HAEKC MacK Tina, Kr/m? 28,0+0,8 27,3108
Body mass index, kg/m?

068ig Tanii, cm 89,3+2,0 84,5+1,9
Waist circumference, sm

[N0KO3a Nna3mm Hatule, 5,48+0,09 5,66+0,11
MMOb/N

Fasting plasma glucose,

mmol/L

[Mioko3a nnasmn yepes 2 rog 6,88+0,36 7,25+0,35
[TT, Mvonb/n

Plasma glucose 2 hours GTT,

mmol/L

CuTyaTrBHa TPUBOXHICTb, % 843 97,0
Situational anxiety, %

[enpecia, % 67,7 60,6
Depression, %

Poznaam chy, % 47,5 54,5
Sleep disorders, %

MNpepniateT, % 62,5 66,7

y TOMY YWCTi MOPYLUEHHA 25,0 27,3
rnikemii HaTule, % 37,5 394
NOPYLUEHHs TONePaHTHOCTI 10

rnoKo3su, %

Prediabetes, %

including impaired fasting

glucose, %

including impaired glucose

tolerance, %

Nucnininemia, % 56,3 69,7
Dyslipidemia, %

MprweuaweHe metaboniuxe 67,7 60,6

CTapiHHA, %
Accelerated metabolic
aging, %

lpumimka. 6T — 2pyna 3 6a3ucHoro mepanieio, bT i K8 — epyna 3 6asucHoio
mepanieto Mma 3acmocy8aHHAM KBEPUEMUHY.

Note. BT — group with basic therapy, BT and Q — group with basic therapy and
quercetin.

Y kiHOK, siki orpumyBanu BT i KB, Bigbymroch
CTaTUCTUYHO 3HAUMMe 3HWKEHHS KOHIIeHTPaIlil
rioko3u B 1iasMmi yepe3 2 rox I'T'T, mokasHukiB
XC i XC JIITHII y cuposartiii KpoBi Ta iHAEKCY
ateporextocti (Tada. 3). Y rpymi BT pisens riike-

Ta6nuua 2. [okasHKM NCrxoemoLiiHMX NopyLLEeHb | po3nagy CHy nif
yac BiiHW [0 i NicnA nikyBaHHA (M+m)
Table 2. Indicators of psychoemotional and sleep disorders during the
war before and after treatment (M+m)

MokasHuKn lpynn Ho Micna 3pyLieHHA
Indicators Groups  nikyBaHHA nikyBaHHa Change
Before After
treatment treatment
[lenpecis, 6ann BT 12,4+1,2 11,9411 -0,5+0,8
Depression, BT
points BT iKs 11,6£1,0 9,6£0,7 -2,0+0,8%
BTand Q
CutyatneHa BT 42,6%1,7 439+14 13+1,7
TPUBOXHICTb, BT
6anu BTiKs 454+15 40,8+1,6 - 4,61, 7%
Situational BT and Q
anxiety, points
[HTErpanbHUi BT 11,5+0,8 11,4+0,7 -0,1£0,7
NOKa3HVK BT
nopyleHHa cHy, bTiKe 13,2+0,7 11,1+£0,8 - 2,140,654
6anu BT and Q

Integral sleep
disturbance,
points

lpumimka. bT — 2pyna 3 6a3ucHoro mepanieio, bT i K8 — epyna 3 6asucHoio
mepanielo ma 3acmocysaHHAM keepuemuHy. CmamucmuyHo 3Ha4yume
3pYWeEHHA Nid 8nausom AikysarHsa: * p<0,05 ** p<0,01. Cmamucmu4Ho
3HaYUMa BIOMIHHICMe Mix 2pynamu: # p<0,05.

Note. BT — group with basic therapy, BT and Q — group with basic therapy and
quercetin. Statistically significant change under the influence of treatment:
* p<0.05; ** p<0.01. Statistically significant difference between groups: #
p<0.05.

Mii 1l TOKa3HUKH JITTHOTO 0OMiHY He 3MiHUJIUCH.
3minn nokazaukie XC, XC JIITHI Ta iagexcy
aTepOreHHOCTI OYJIM CTATUCTUYHO 3HAYYII B TPYII
bT i KB nopiBugno 3 rpynoio bT.

Y rpyni BT i KB yactka *iHOK i3 OPYIIEHOO TO-
JIEPAHTHICTIO /10 [VII0KO3U 3MEHIINJIACh I1i/] BILINBOM
JikyBanHs B 39,4% 10 21,2%, a yacTKa KiHOK i3 110-
PYIIIEHOIO TJIiKeMi€lo HaTIie — Bix 27,3% 10 18,2%. Y
rpyti BT yacTka »KiHOK i3 TOPYIIEHOTO TOJIEPAHTHIC-
TIO IO TJTIOKO3W HA eTalli BKIIOUEHHS B JIOCTI/KEH-
Hs1 Oyuta 37,5% i Maiike He 3MIHIIACh Y€PE3 MiCSIITh
(34,4%), Toni sik yacTKa JKiHOK i3 TIOPYIIIEHOIO TIJliKe-
Mi€to Harlie 3pocia Bix 25% 1o 31,3%.

Kpim 3a3navyenoro Buire B JKiHOK, SIKi OTPUMY-
Banu bT 1 KB, smenmuancs nokasuuku MB 1 TMC
(Tabu. 4), romi sk y rpyni BT o6u/Ba nmokasHuku He
3Minusuchk. Baacainok 1mporo B rpymi BT 1 KB 3mi-
Hu ntokasaukie MB i TMC cratuctuyno 3Hauyii
MOPiBHSHO 31 3MiHAMM WX TIOKa3HUKIB y rpymi bT.

TakuM YMHOM, OOCTEKEHHS [IMBIJIBHUX 5KIHOK Bi-
koBoi TpymH 40-69 pokiB mokasasio, 1o HACiIKaMH1
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OpwuriHanbHi OCHIAKEHHSA

Tabnuuga 3. KoHueHTpallia r1oKo3m B na3mi i Ninigie y cnpoatui Kposi
nif yac BiHK [0 i nicnA nikyBaHHA (M£+m)

Table 3. Plasma glucose and serum lipids concentrations during the war
before and after treatment (M+m)

Moka3HuKu
Indicators

o Micna 3pyLeHHA
nikyBaHHAa nikyBaHHa Change
Before After

treatment treatment

fpynu
Groups

Miokosa nnasmu BT 548+0,09 5,50+0,08 0,02+0,08

HaTwe, mvons/n - BT

Fasting plasma BT iKs 566+0,11  545+0,10 -0,21+0,11

glucose, mmol/L BT and Q

[Mioko3a BT 6,88+036 7,02+0,32 0,14+0,24

uepesz2ron 1T, BT

MMOSIB/N bTiKs 7,25+035 6,62+0,29 -0,63+0,31*

Plasma glucose BT and Q

2 hours GTT,

mmol/L

XC, Mmonb/n BT 5894020  591+0,21 0,02+0,2

Cholesterol, BT

mmol/L BT iKs 6,49+0,23 5844022 -065+0,22%#
BT and Q

XCNNBLL, BT 1,81+0,13  1,75+0,09 -0,06+0,07

MMOJTb/N BT

HDL-cholesterol, BT iKs 1,55+0,08 1,54+0,06 -0,01+0,05

mmol/L BT and Q

XCNNHLL, BT 3574020 3,49+021 -0,07+0,12

MMOJIb/N BT

LDL-cholesterol, BT iKs 4424022 3,78+021 -0,644022%#

mmol/L BT and Q

I, Mmonb/n bT 1,10+0,08  1,24+0,12  0,14+0,09

Triglycerides, BT

mmol/L bTiKe 1,16+0,08 1,170,170  0,01+0,06
BT and Q

[HaeKc BT 2624025 2,630,221 0,01+0,08

aTeporeHHoCTI, BT

YM. Ofl. bTiKs 3,30+0,18  2,86+0,16  -044+0,19%#

Atherogenic BTand Q

index, conv.un.

lpumimka. bT — 2pyna 3 6a3ucHolo mepanieto, bT i K8 — epyna 3 6azucHoio
mepanieto ma 3acmocy8aHHAM KBEPUEMUHY.

CmamucmuyHo 3Hayume 3pyweHHs nio eniueom nikysaHHa: * p<0,05.
CmamucmuyHo 3Ha4uma 8iomiHHICMe Mixk epynamu: # p<0,05.

Note. BT - group with basic therapy, BT and Q — group with basic therapy and
quercetin. Statistically significant change under the influence of treatment:
*p<0.05. Statistically significant difference between groups: # p<0.05.

TPUBAJIOTO BIJINBY CTPECOBUX YMHHUKIB BITHU € BU-
COKa 4aCTOTa BUABJIEHHS CUTYaTUBHOI TPUBOKHOC-
Ti, genpecii, posnazis cHy. IlepebyBaHHsI B yMOBax
XPOHIYHOTO TICUXOEMOIITHOTO cTpecy B OGiibImocTi
JKIHOK TIPU3BEJIO ZI0 TMOPYIIEHD BYTJIEBOIHOTO 1 JTi-
MiHOTO OOMiHY, MPHIIBHU/IIIEHOTO MeTabO0iTHOTO
cTapiHHs. BusiBieHi nopynieHHs: ClpusitoTh PO3BUT-
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Ta6nuusa 4. MetaboniyHuii Bik i TMC y iHOK nif yac BifiHu (M+m)
Table 4. Metabolic age and metabolic age rate in women during the war

(M£+m)
Moka3Hukun Mpynu [lo Micna 3pylueHHs
Indicators Groups  nikyBaHHA JikyBaHHA Change
Before After
treatment treatment
XpoHonoriynuin bT 58,19+€2,16  58,28+2,16  0,09+0,01
BIK, POKM BT
Chronological ~ BT iKe 59,82+1,75 59914175  0,09+0,01
age, years BTand Q
MB, poku BT 66,65+233 6737231 072+1,16
Metabolic age, BT
years bTiKs 67351246  6451£226  -284+125%%
BTandQ
TMC, poku BT 846+136  9,10+1,04 064+1,16
Metabolicage BT
rate, years bTiKs 7,53+1,28 4614130 -2,92+41,25%
BTandQ

lpumimka. BT — 2pyna 3 6a3ucHoio mepanieto, bT i K8 — epyna 3 6azucHoio
mepanielo ma 3acmocy8aHHAM kaepuemuHy. CmamucmuyHo 3Hayume
3pyUeHHA nio 8nAUBOM JliKyBaHHs: * p<0,05. CmamucmuyHo 3Ha4uma eio-
MiHHICMb Mix 2pynamu: # p<0,05.

Note. BT — group with basic therapy, BT and Q — group with basic therapy and
quercetin. Statistically significant change under the influence of treatment:
* p<0.05. Statistically significant difference between groups: # p<0.05.

Ky KapioMeTaboJIiYHIX 3aXBOPIOBAHbD i TIOTPEOYIOTH
IIPOBEICHHSI CBOEUACHOI KOPEKIIii.

Y nonepesHix 1OCTiKEHHAX BCTAHOBJIEHO ITPO-
TH3amnaabHi BaacTuBocTi KB, fioro 3/1aTHICTh 3MEH-
NIyBaTH O3HAKYW OKCUIATUBHOTO CTPECY, TPOSIBJIATH
Kapio- Ta HEUPOIIPOTEKTOPHY Jii0, TOKPaIlyBaTH
BYTJIEBOJIHUIL 1 JitliiHUIT 0OMiH, peoJsioriuHi Biac-
TUBOCTI KPOBi, (PYHKI[IOHATbHUM CTaH €HJIOTEJII0
[10-13]. B excniepumenTi KB nposiBisiB IpOTUTPU-
BOKHY JIi10 i 3MEHIITyBaB MPOSIBU JICITPECUBHOI T10-
BeZlinkn TBapuH [14-16]. Ognak mnotenep BifCyTHI
KOHTPOJbOBaHI KJIIHIYHI TOCJIPKEHHS, B IKUX BU-
3Havaanch edexTu 3acrocyBanus KB y 1UBIIbHUX
JIofiedl 3i cTpec-acoliiloBaHUMM IICUXO0EMOIIHN-
MU Ta METabOJIIYHUMU [TOPYLIEHHSIMU.

Y 1npoBeneHOMY HaMHu PaHIOMi30BaHOMY KJIi-
HIYHOMY  JIOCJI/KEHHI — BIEpIlie  BCTAHOBJIEHO
3MEHINIEHHS TIPOSBIB CUTYaTUBHOI TPUBOKHOCTI,
Jleripecii Ta po3JajiiB CHY B ITUBLIBHUX KIHOK, SIKi
orpumMyBanu KB yrpomosx Micsis B 1060Biit 1031
240 Mr, IOPiBHAHO 3 TPYTIOIO JKiHOK, SIKi HE OTPUMY-
Basin KB. [lokparienns cHy Ta cipugTanBi 3MiHU
TICUXOEMOITIHHOTO CTaHy CYIPOBOJIKYBAJINCH CTa-
TUCTUYHO 3HAUYYIIUM 3HUKEHHSIM PiBHS TJIKeMil
yepe3 2 rox cranzaptHoro I'T'T, konmenTpaliii B
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cuposariii kposi XC ta XC JIITHIII, smenmennsm
MB i TMC. Otpumani pe3yabraTi I0BOASTH MOXK-
JIUBICTD 3acTOCYBaHHA KB /1711 3MeHIIIeHHS HACTi/I-
KiB BILIMBY XPOHIYHOTO IICUXOEMOIIIITHOTO CTpecy,
3yMOBJIEHOTO BilTHOIO, y IIUBIJIBHUX JIIOJICH.

Bucuosku

1. Hacamizkamu TPWBAJIOTO BIJIMBY CTPECOBUX
YUHHWKIB BillHU B IIUBILJIIBHUX KIHOK € BUCOKA
4acTOTa BUSBJIEHHS CUTYaTUBHOI TPUBOXKHOC-
Ti, genpecii, posyaiiB cHy, npeaiabeTHUX T10-
pylIeHb BYIJIEBOAHOIO OOMIiHY, AUCiIigeMii
Ta MPUITBUIIIEHOTO METAOOTIYHOTO CTapiHHS.

2. 3actocyBantust KBy m060Biii m03i 240 Mr mipu-
3BEJIO /10 3MEHIIEHHST YacTKHU 0¢ib i3 mopyiien-
HSIM TOJIEPAHTHOCTI /10 TJIIOKO3U, 3HUKEHHS
raikemii uepes 2 rox crangaptaoro I'T'T, koH-
nentparii B kpoBi XC ta XC JIITHIIL, meTa-
60riuHoro Biky i TMC.

3. Ilix BnmBoM KypcoBoro 3acrtocyBannga Ks
3MEHIINUBCA PiBEHb CUTYaTUBHOI TPUBOKHOCTI
1 MOKpaIIMBCS COH.

4. PesymbraTu AOCIIIPKEHHS CBIT4aTh TIPO MOXK-
JUBICTD 3acTocyBaHHs KB 17151 KOpekilii meTa-
GOMYHUX 1 ICUXOEMOTIITHUX TIOPYIIEHD Y Ki-
HOK B YMOBaX TPUBAJOTO BiliCbKOBOTO CTPECY.
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Pariy VD, Korotky OV, Chaly OV, Chaly KO, et al. Biostatistics
Manual. Analysis of medical research results in the EZR package
(R-statistics): Textbook. Kyiv: Vistka; 2018. 208 p. Ukrainian).
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The impact of quercetine on the manifestations
of metabolic and psycho-emotional disorders in
civilian women under conditions of prolonged
war stress

V.B. Shatylo, S.S. Naskalova, O.V. Bondarenko, I.V. Zaiets
State Institution «D.F. Chebotarev Institute of Gerontology of the National
Academy of Medical Sciences of Ukraine»

Abstract. The presence of the civilian population of Ukraine in
conditions of prolonged war stress has led to an increase in the
frequency of carbohydrate and lipid metabolism disorders, acceler-
ated metabolic aging, and psycho-emotional disorders. These dis-
orders contribute to the development of cardiometabolic diseases
and require effective correction. Aim. To determine the effects of a
course of quercetin (Q) in civilian women with metabolic and psy-
cho-emotional disorders under conditions of prolonged war stress.
Subjects and methods. 65 women aged 40 to 69 years participated
in the randomized comparative study. During 2022-2024, they were
strongly influenced by the stress factors of the Russian-Ukrainian
war. The inclusion criteria for the study were the presence of at least
two metabolic disorders (prediabetes, dyslipidemia, accelerated
metabolic aging) and at least two other criteria (increased anxiety,
depression, sleep disorders). Women in both groups could take as
basic therapy (BT) an angiotensin-converting enzyme inhibitor, a
statin, acetylsalicylic acid in unchanged doses for at least a month
before randomization and during the study. The main group includ-
ed 33 women who used BT and Q for a month in a daily dose of
240 mg. The comparison group included 32 women who received
only BT for a month. Results. In women of the BT and Q groups,
compared with women of the BT group, the level of situational anxi-
ety (p<0.05) and the integral index of sleep disturbance (p<0.05)
decreased, and a tendency to a decrease in the level of depression
was also revealed. The addition of Q to BT contributed to a decrease
in the percentage of individuals with prediabetes, a statistically sig-
nificant decrease in plasma glucose concentration after 2 hours of
standard glucose tolerance test (GTT), cholesterol (C) and low-den-
sity lipoprotein cholesterol (LDL-C) levels, and atherogenic index.
In addition, women from the BT and Q groups had a decrease in
metabolic age (MA) and metabolic age rate, (MAR) compared with
changes in these indicators from the BT group (p<0.05). Conclu-
sions. The results of the study indicate the possibility of using Q to
correct metabolic and psycho-emotional disorders in women ex-
posed to prolonged war stress.
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