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Nepea Bamu — 150-1 HOMep
«MDKHOPOAHOIo eHAOKPUHOAOTYHOIO XXYPHOAY»!

Buxin roBisieiiHOro HoMepa — 3HaMEHHUI pyoOix
OyIb-sIKOTO XXypHaiy. [lojaiouu pi3HOMaHITHI IepeIKoau
Ta 3100yBILIM BCEyKPaiHChKE Ta MiKHApOIHE BU3HAHHS,
«MixxHapoIHUI eHTOKPUHOJIOTIYHUIA KXypHaI» POIOBXKYE
po3BuBatucs. KOBineiiHMIT HOMEp XypHAaLy MiATBEPIXKY€E
OaraTopiyHy iCTOpil0 BUAAHHS, IIOCTIHICTD pyXy BIIEpe,
eHTYy3ia3M pefaKlliii Ta LiHHICTb MiATPUMKHU YICHIB pelak-
LilfHOI KOJIeTil Ta aBTOPIB.

3 1bOTO MPUBOJY BUCIOBIIOEMO BaM, IIIAHOBHI Hallli
aBTOPHM i UMTayi, APy BASTYHICTD 32 T€, 110 3ATUIIAETECS 3
HaMU, Ja€Te MyIpi TOpaay Ta BUCOKO IiHY€ETE HAIITY CITiThb-
Hy mipaiio. 150 BuryckiB xypHany 3a 20 pokiB foro icHy-
BaHHS — Pe3y/IbTaT HAIlOJIeTIMBOI Ipalli 371ar0IKeHOI0 KO-
JIEKTMBY pelakiiii. 3a 1Ii poKU XKypHaJI 3MiHUBCS, ajie OIHE
3aJIUIIAETHCS HE3MIHHUM — «MiXXHApOIHUII €HIOKPUHO-
JIOTIYHU XypHaJI» 3aBXIU OPIEHTYETbCS HAa HAYKOBIIIB i

6 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 21, N2 6, 2025



(14

CropiHka peaakTopa / Editor's page

MPaKTUKYIOUMX JIiKapiB, BUCBITIIOI0YM Ha CBOIX CTOPIiHKAaX
HOBITHI HayKOBIi JIOCSITHEHH$ B Tajly3i €HIOKPUHOJIOTII Ta
1X 3aCTOCYBaHHS B ITOBCSIKAEHHI! MPaKTUIli. 3 TOYaTKy 3a-
CHYBaHHS y XXypHaJji ony6iikoBaHo noHaa 1500 craTeid.
CphoronHi reorpadis aBTopiB oxoruioe moHaa S0 KpaiH.
Bumanns inmekcyeTbes y MIPOBITHUX MiXKHAPOTHUX HAYKO-
MeTpUUHUX 0a3ax, BKIOYHO 3i Scopus. 3a 20 pokiB CBO€T
icTopii «MixXHapOTHUI €eHIOKPUHOJIOTIYHII XKypHAaI» 3a-
BOIOBaB HallIOpoXye — iHTepeC MMPOKOI YUTALIBKOT ayau-
TOpii Ta BU3HAHHS CITIJILHOTHU Mpo(decioHaliB.
3acHOBHUKAaMM « MixXXHapOIHOTO EHIOKPUHOJIOTIYHOTO
KypHaty» € ByKoBUHCHKMI IepXKaBHUI MEIUIHUIA YHiBEP-
cuteT i BugaBHuuuit nim «3aciaBcbKuii» — MPOBiTHE BU-
JMaBHULITBO MpodeciiitHOl MEAUYHOI JiTepaTypy B YKpaiHi.

«MixHapogHU# eHIOKPUHOJOTIYHUI XXypHaJl» CBOIMU
pyOpMKaMu HaMara€ThCsl OXOMUTH SIKHAKIIMPIIE KOJIO M-
TaHb, /K€ CyJacHa eHIOKPUHOJIOTISI TOTPeOy€ MOCTIHOTO
npodeciiiHOTO BAOCKOHAJIEHHS JIiKapiB, PO3BUTKY HayKO-
BOTO MOTEHIIiaay Ta BOPOBAIXKEHHsI CydaCHUX iHHOBallili-
HMX TexHoJIoTii1. PaxoBe BUCBITJIEHHS TTPOOJIEMHUX ITUTaHb
y rajiy3i eHIOKpUHOJOTil Ha cTopiHKax «MixXHapoaHOro
€HIIOKPUHOJIOTIYHOTO XXypHaJy» JoToMarae 00’ eiHaTu 3y-
cuiIst (haxiBILiB, HAYKOBIIIB i CIIPUSIE MiABUILIEHHIO TTpode-
CiliHOTO PiBHS YMTAYiB.

Vke cTajno mo0poio TpaaMlIi€lo MomgaBaT HaliHOBIITY
iHdopmaliiro 3 MenuuHuX ¢popyMiB. ITompu cTpori Kputepii
BimOopy cTaTeii, KypHaJl 3aBXIU BiIKPUTHUIA IJIsI YATAYIB, Y
loro BiTaJIbHi 3aBXXIM 3HAUAETHCS Miclle IS 3yCTpiuei 3
BiTOMUMU JIIOJIBMU.

Mu 3ampouryemMo Bac 10 MOJaJbIIOl aKTUBHOI y4acTi B
PpOOOTi xKypHaly i1 OyneMo BIAsSYHI 3a MiATPUMKY Ha HOBOMY
erarti iioro po3BuTKy. Takox 3aIpolryeMo 10 CIiBIpalli
haxiBIIiB CyMiXKHMX CIelliaIbHOCTE!: aKyllepiB-TiHEKOJI0-
TiB, HEBPOJIOTIB, XipypTiB, aHTIOJIOTiB, KApHioJIOTiB, O(Talb-
MOJIOTiB — YCiX, XTO 32 pOIOM MisLTLHOCTI i mpodeciitHux
iHTEpeCiB Ma€ CTOCYHOK 10 €HAOKPUHOJIOTII.

KonexTus xxypHaity He 30Mpa€eThCsl 3yMUHSITUCS Ha 10-
CSTHYTOMY i Hajaji Oyae IMBYBaTH Bac LiIKaBUMU MaTepia-
JJaMu. AJKe YCITiX TaM, JIe € BIIEBHEHICTh i ONITUMI3M, TaM,

JIe TIPALIIoI0Th He TToKTanaouu pyK. CriomiBaeMocst, 110 Halll
KypHaUI i TaJli 3aTUIIaTUMEThCSI IPYTOM i TIOMIYHUKOM Y
Balllili CKJIaHi, ajie TaKill BaxKIUBiil poOOTi.

l'onoBHMIT perakTop Bce 1€ 3 €HTY3ia3MOM IPOJIOB-
JKy€e HaICUJIaTHU BiTaHHS YMTayaM 3 Pi3HUX KyTOUKiB HAIIOL
raHetH: 3 MuciB Jloopoi Hanii, Poka i Hopakamy, Borhsi-
Hoi 3eMJii, 3 OeperiB HaOLIbILIMX BogocmaaiB (Big PeiiH-
cbKoro 10 Iryacy, Hiarapu, Bikropii mix 3iM0a0Be i 3am-
6ier), lopanrapchkoi nporoku i [TaHaMchbKOTO KaHamy,
Mmicupb mouatky (CapaeBo) i 3aBepiieHHs (KoM’ eHcbKuii
qic) Tlepiroi cBiToBOI BiiiHU, 3i cTamioHy «MapakaHa» B
Pio-ne-2Kaneiipo, 3i cxuniB Tanb-1llanio, Anbn, Buco-
kux Tatp i Kapmat, octposiB I i dxapunrau, 3 Benu-
koi Kuraiicbkoi criHu, 3 KpatepiB BysikaHiB Eitsid’sinna-
oxkiomtb i Besdysito, 3amMky Cen-Mimens, Tamk-Maxany,
Bianyky Miiio, reorpadiyHux 1eHTpiB YKpainu i €Bpornu,
3 AdiH, Actanu, Anmatu i1 AMcTtepaama, baky, bimikeka,
bepnina, byxapecra, byxapu, bpemeHna, bins6ao, bprorre
i barypuna, Banencii, Batukany, ['onkonra, JlongoHa it
JliBepmtynst, JlaBoca, Mounennse, Menn0ypHa, Mocrapa,
Momnpeansi, Hapsu it Hikoasii, I1ekina, Ceyna, [Tananru,
[lizm i1 [Topty, PelikbsaBika, Cigaes, CramoOymna, Cyetn,
Cinranypa, Camapkanpga i Ctpac6ypra, To6imici, Yecbkoro
Kpymiosa, FOpmanu, 3 micteuka Illenren y Jlrokcem0Oyp3i,
i3 3anizuux Bopit Ha [lynai, Can-MapuHo, Manbtu, Miclib
BUTOKY i rupia JlyHato i JHictpa, 3auttsa HdyHaro i CaBu,
Aparsi i1 Kypu, Yepemona it [Ipyra, 3 BUCOKOTipHUX Tpac
Tpancanbnina i Tpancderepain B PymyHii i I'pocriiokHep
B ABCTpii.

Konektus «MixxHapoaHOro eHaOKpUHONOriYHOro
XypHany» BASIYHMI BaMm 3a NiATPUMKY i gosip’s!

AsKyemo BCiM, XTO fony4yaBcsi O CTBOPEHHS
XKypHary, a TakoX BipHUM YnTadam!

3 noBaroto,

roJIoBHUI pegakTop rnpoghecop,

yneH HayioHanbHOI cninku xypHanictiB YkpaiHu
Bonogumup IBaHoBu4 lNaHbkis M
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" BYKOBUHCBLKN AEOXKABHU MEANYHI YHIBEDCUTET, M. YepHiBLi, YkpQiHa
2 AY «(HCTUTYT @HAOKPUHOAOTI Ta 06MIHY pedoBuH iMeHi B.[1. KomicapeHka HAMH YkpaiHum», m. Kuis, YkpaiHa

[eHeTUYHi acneKkTn Aediuuty ropMOHY POCTY Y AiTeu:

POAb NoAiMopdiamie VDR

Pe3stome. AktyanbHicTb. OcTaHHiMKU pokamu 3pocTae ysara f[o posi BitamiHy D Ta vioro peuyentopa (VDR)
y perynauii He nnLue KasbLieBO-hochopHOro 0OMiHy, ane v augepeHyialii comaToTponHuX KiTUH rinogisa,
cuHTe3y iHcyniHonogibHoro ghaktopa pocty-1 (IN®P-1) y ne4iHyi Ta 3abe3ne4eHHs1 HOPMasibHOro XpsiLLoOBOro pe-
mogentoBaHHs. FeH VDR micTute HU3KY nosnimopghiamis, cepes siknx HaviBuByeHiLummm € Bsml (rs1544410), Taql
(rs731236) Ta Apal (rs7975232), Lo nokanizoBaHi B 3’ -HeTpaHCIboBaHivi ginsHUi reHa. Xo4a ui noniMopgiamm He
3MIHIOIOTb aMiHOKUCIIOTHY MOCAIZOBHICTb peyentopa, BOHU MOXYTb B/MBaTu Ha cTabinbHicTe MPHK Ta ekcripecito
VDR, mogymnoro4m 6ionoriyHy Bignosigb Ha BitamiH D. MeTa: Bu3Ha4yeHHs BrMBY NoegHaHb nonimopgpiamis reHa
VDR (Bsml, Tagl, Apal) Ha ropmoHasibHi, MeTabosni4yHi Ta GioXiMidHi MOKa3HKN y [iTeu i3 AeiynuToM ropMoHy
pocty (FP). Matepianu Ta meTogun. [eHoTuryBaHHsI 6ys10 NpoBeAeHo y 42 aitevi i3 nigTBepaxeHum geiyntom
I'P. BusHa4eHHs nonimopgbiamis reHa VDR (Bsml (rs1544410), Taql (rs731236) ta Apal (rs7975232)) npoBoguiun
3a [40roMorot MeToAy nosniMmepasHoi naHytorosoi peakyii (MJ1P) 3 HacTynHUM aHani30M JOBXUHU PeCTPUKLIIHUX
bparmMeHTIB rpvi BUSIBJIEHHI IX LLIISIXOM e51IeKTPoghopely B arapo3HoMy refi. Pesynbratn. HaviHacTille BusaBrisiBCs
reTepo3nroTHWI reHoTur no Tpbox slokycax reHa VDR (G/A + T/C + A/C) — 55,56 %, a HavipigLue — naToJsoriy-
HuYi romo3nrotHu BapiaHt A/A + C/C + A/A (16,66 %). AHani3 OCHOBHUX KITIHIYHMX Ta 1a60paTopHUX NOKa3HWKIB
MPOAEMOHCTPYBaB, LU0 AiTU 3 FOMO3UrOTHUM MaTOSIOrHHUM reHOTUIMOM Masin HariHWXYi 3Ha4eHHs1 6a3asibHoOro 1a
CTUMYIbOBaHOro pisHs I'P, Lo BKa3ye Ha birbLL BUPaXXeHWi geiynt ropMoHasibHoOi akTuBHOCTI. PieHb 25(0OH)D
Y KpoBi 6yB 3HWXEHWU y BCIX rpynax, ogHaK y OiTes i3 HopMasibHUM reHOTUNnom ¢bikcyBaBcs aeiynt, Toai K
y retepo- 1a roMO3UrOTHUX rpyrnax — HeZoCTaTHICTb BiTamiHy D. KopenauiviHni aHarni3 rnokasas 3HaqyLLi 38’3k
MK piBHem BitamiHy D, nokasnukamu INI®P-1, [P, iHgekcom macu Tina, kictkosum Bikom (KB) Ta nokasHukamm
pocty (Ht-SDS). Sokpema, BUSBIEHO CuibHUK 3BOPOTHWMY 3B8’s130K MiX IN®DP-1 Ta Ht-SDS y gitedi i3 naTonoriyHum
rOMO3UIrOTHUM reHOTUNOM. BioXiMidHi MOKa3HWKM KPOBI (KarbLivi, gpocghop, KpeaTuHiH, CeHo0BUHA, XONIECTEPUH) He
Masm 3HadyLmx BIGMIHHOCTEN MK reHOTUnamu i 3Haxoguimmeb y Mexax Hopmu. PerpeciviHnii aHania nigreepams
3Ha4yHui Briine KB Ha piBeHb IN®P-1 Ta ctumynboBaHoro [P, a Takox B3aemo3B’si30K MiX INTOP-1 ta ctumyrnso-
BaHuMm piBHemM 'P. BUCHOBKU. AHani3 rnoegHaHb reHotunis 3a rnonimopghiamamu VDR ta COL1A1 nokasas, L4o
HavbinbLL noLumpeHum y gitevi i3 geghiumtom I'P € kombiHauis GATCACGG (38,12 %). OtpumaHi faHi ceig4atb
PO BaX/mBy POsib FTEHETUYHUX YUHHUKIB y natoreHesi gegiunty P, Lo MoXe cTaTtv OCHOBOK AJ151 PO3BUTKY
repcoHichikoBaHux nigxoAdiB y giarHocTuyi, MporHo3yBaHHI Ta Tepanii JaHoi narTosnorii.

Knro4oBi cnoBa: gegiynt ropmoHy pocTy; aitu; nonimopiamu reHa VDR, kopensuii

Bctyn

Pict nutnHu € ckmamHuM 6araToakTOpHUM IIPOLIECOM,
SIKMI 3aJIE3KUTh Bifl Y3rOoJXKEHOI B3aEMO/Iil €eHIOKPUHHOI,
MeTaboiuHOoi Ta reHeTnuHOoi cucteM [1]. LienTpanbHe Miciie
Y peryJisiiii pocTy 3aiiMae BiCb TOPMOH POCTY — iHCYJiHO-
noniouuii pakrop pocty-1 (I'P/ITIDP-1), sika KOHTpO-
Jioe mpostidepattito, nudepeHiiialiio Ta GyHKIIOHATbHY

aKTUBHICTb KJITHH, 30KpeMa XOHAPOLMTIB POCTKOBUX
30H [2]. JediunuT ropMoHy pOCTy Y OiTei 3aIUIIAETHCS Ol -
Hi€I0 3 aKTyaJIbHUX MPOOJIeM TUTSIYO01 €eHIOKPUHOJIOTI1, 1110
3HAYHO BIUIMBA€E Ha (i3MYHUI PO3BUTOK, SIKiCTh KUTTS
Ta JIOBTOCTPOKOBE COMaTUYHE 3M0pOB’s malieHTiB. CBO-
€4acHe BUSIBIIEHHS L€l MaToJiorii Ta MOoKe po3yMiHHS
il MaTOreHeTUYHUX MEXaHi3MiB € KIIIOUOBUMU YMHHUKAMU
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YCITIIITHOI MiarHOCTUKM ¥ Teparii [3]. Y cydyacHiit MequaHiit
Hayl1li Aenati 6iblie yBaru NpUIISIETCS POJi FTEHETUYHUX
YHHMKIB Y PO3BUTKY €HIOKPUHHUX TUCHYHKIIiI, 30KpeMa
nediumty I'P. [Topsin i3 KiTacMIHUMEY MeXaHi3MaMU PeTyiisi-
i1 coMatoTponHoi (GpyHKii rinodiza 3pocTae iHTEpeC 10
MOJIEKYJISIPHO-TEHETUYHUX 3MiH, 1110 MOXYTbh MOMYJIIOBaTH
CHMHTE3, CeKpellito abo uyyTiuBicTh TKaHuH a0 ['P [4, 5].

OnHUM i3 KJTIOUOBUX MOJIEKYJISIPHUX €JIEeMEHTIB, 1110
Oepe yyacTb y 3abe3Mne4eHHi HOpMaJabHOIO POCTY, € BiTa-
MmiH D i ren itoro peuentopa (VDR) [6, 7]. Kpim yuacTi B
peryJisiiii KanblieBo-dochopHOro ooMiHy, BitamiHn D Bu-
KOHY€ HM3KY HEreHOMHUX (DYHKIIili, 30KpeMa O6epe yJyacTb
y nudepeHIlialiii coMaTOTPOITHUX KJIITUH rirodisa, CUHTe3i
ITI®OP-1 y nediHili Ta peMoneIOBaHHI XpsSIIIOBOI TKAHUHU
[8, 9]. I'en peuenTopa BitamiHy D neMOHCTpy€e 3HaUHY Te-
HETUYHY BapiabenbHicTh, 30KpeMa nosiMopdizmMu Bsml
(rs1544410), Taql (rs731236) ta Apal (1s7975232), siki po3-
TaloBaHi y 3’-HeTpaHCIbOBaHil AinsgHLi reHa [10—12].
Xoua 11i BapiaHTU He 3MiHIOIOTh aMiHOKUCJIOTHY ITOCJIi-
IOBHICTb OiJIKa, BOHM MOXYTh BIUIMBAaTA Ha CTaOiIbHICTD
MPHK, piBenb excnipecii VDR Ta, siK Haclinok, Ha 6ioyo-
riuny gito Bitaminy D [13, 14].

V niteii i3 nedinurom I'P HegocTaTHLO BUBYEHUMM 3a-
JIMIIAIOTHCS 0COOJIMBOCTI B3aEMO3B’SI3KY MiXX BapiaHTaMU
reHa VDR, pisaem 25(OH)D, nmokasHuKaM1 ropMOHasb-
HOro roMeocTasy Ta 6ioxiMiuHoro mpodiito. OcobnauBuit
iHTepeC BUKJIMKAE BIUIUB ITOEIHAHD TToxiMopdi3zmiB Bsml,
Taql, Apal rena VDR Ha KJiHiYHI TapaMeTpu pocTy, 6a-
3aJIbHUI Ta cTUMYJIboBaHUit piBeHb ['P, ITIOP-1, a Takox
Ha piBeHb BiTaMiHy D, 3 ypaxyBaHHSIM MOXJIMBUX KOPEJs-
HiHUX 3B’s13KiB. BUBUeHHSs reHeTUYHUX Bapialliili Moxe
CJIyTyBaTH OCHOBOIO JIJIs1 cTpaTUdiKallii malieHTiB 32 TUTIOM
BilMOBii Ha Teparlilo Ta po3pOoOKM MePCOHATI30BaAHUX ITill-
XOIIiB 10 JIIKyBaHHSI.

MeTta aocJigKeHHs: BU3HAYCHHS BILUIMBY IMOEIHAHD
noximopdizmiB reHa VDR (Bsml, Taql, Apal) Ha ropmo-
HaJIbHi, METa0O0IiYHi Ta 6i0OXiMiYHiI MOKA3HUKHU y AiTeH i3
nedimurom I'P.

MartepiaAn Ta meToamn

Oo6crexeHo 42 mutunu 3 nedinuroM [P, sxi mepedysa-
JI1 Ha JTiKyBaHHi B 1Y «HCTUTYT €HIOKPUHOJIOTii Ta 0OMiHY
peuoBuH iMm. B.I1. Komicapenka HAMH Ykpainmn».

Bynu BpaxoBaHi: cTaTh Ta BiK IallieHTa, aHTPOTIOME-
TPUYHI JaHi, piBeHb CUPOBATKOBOTO BiTaMiHy D (BUKIIIO-
YeHi JIiTHI Mics1i Habopy XxBopux), KicTkoBuit Bik (KB), pi-
BeHb ['P micist cTuMynsiiiiHuX TecTiB (KJIOHIAWH, iHCYJIiH),
piBHi ITTDP-1, piBeHb y KPOBi 3arajbHOrO Ta i0Hi30BAaHOTO
KaJblIio.

CepenHiii Bik giteit (34 x7a0muuKku, 8§ OiBUaTOK), BKIIIO-
YeHMX Y DOCIimKkeHHs, ctaHoBuB 11,28 £ 3,06 poky. Ce-
PEeIHE BifCTaBaHHs y 3pOCTi cTaHOBWIO MiHyc 2,35 (= 0,74)
SDS, IMT = 17,67 £ 3,90 xr/m>. Ha MOMEHT 00OCTEXXKEHHS
BCi MaILliEHTU 3HAXOAMJIMCH Y CTaHi eyTupeosy. Y mocii-
IKeHHS OyJIM BKJIIOUEHI JiTH, SIKi HE OTPUMYBaJIM IIpeIia-
paTH KaJbliifo Ta BitaMiHy D yrpomoBx > 6 MicsIIiB.

[Ans Bu3HaueHHs mojiMopdHux BapiaHTiB Bsml
(rs1544410), Taql (rs731236) ta Apal (rs7975232) Bu-
KOPUCTOBYBaIU Moau(diKoBaHi mpoTokoyu reHa VDR,
1110 rependavyaoTb BUKOPUCTAHHS OJIITOHYKIEOTUIHUX

npaiimepiB y TexHini [1JIP ta HacTymHoTO moaiMopdizmy
NMOBXWHU pecTpukuiiiHux ¢pparmeHTiB ([T PP) npu BusiB-
JICHHI iX IIJISIXOM eJIeKTpodope3y B arapo3Homy redi. Jis
TeHOTUITYBaHHSI BEHO3HY KPOB HaOUpaiu y CTePUIbHUX
yMOBaxX y MOHOBETU 00’eMoM 2,7 MJI 3 KaJliEBOIO CLJLIIIO
eTuJeHaiaMiHTeTpaouToBOi Kuciaotu (Sarstedt, Himeu-
YyuHa), 10 cJIyryBaia aHTukoaryiasiHtom. Crioyatky JTHK
eJliMiHyBaIu 3 nepudepUIHOi KPOBi 32 JOIIOMOTOIO KO-
MepiuiiiHoi Quick-DNA Mini-tect-cuctemu prepPlusKit
(ZymoResearch, CIILIA). 1linboBy OiISTHKY TeéHa aMILTi-
(dikyBanu 3a 1OMOMOTOIO BiAMOBIAHOTO CrielnpivHOTO
npaiimepa (Metabion, HimeyuuHa).

AwmrLTi(hiKallito MpoBOIMIN 32 TOTIOMOTOK KOMEPIIiiftHO-
ro Habopy mix Ha3Bow Dream Taq Green PCR Master Mix
(2X) (Thermo Scientific, CILIA) Ta crrenndiyHux npaiiMme-
piB (Metabion, Himeyunna). /17151 BiAnmoBiZHOTO TEIJIOBO-
ro pexxumy I1JIP 3actocoByBanu mincumoBau Flex Cycler
(Analytik Jena, HimeyunHa).

AwMrutiikoBaHUI MPOAYKT (aMIUTIKOHU) TiAIaBaIM Tifl-
poii3y eHnoHykiaeazamu pectpukuii Bsml, Taql Ta Apal
(10 O /mkin) (Thermo Scientific, CIIIA). PectpukuiitHuit
TiIpoJIi3 TIPOBOMMIIM BiIITIOBITHO OO iHCTPYKIIii BUPOOHMKA B
cyxomy 6JI0YHOMY HarpiBadi mpotsiroM 16 rogus npu 65 °C
IIJIsI BUBYEHHSI BiIMOBIiAHUX ITOJIiMopdi3MiB reHa VDR.

CraH pectpukuiitHux ¢pparmenTiB reHa VDR (Bsml,
Taql ta Apal) ananizyBaiu B 2% arapo3HoMmy redi
(CSL-AG500 agarose, Cleaver Scientific Ltd, Bennko0Opmu-
TaHisl) 3 BAKOPUCTAaHHSIM OapBHMKa OpoMiny eTumito. st
OLIIHKY PO3Mipy (pparMeHTiB BBOOUIN MapKep MOJIEKYJISIP-
Ho-MacoBoro po3Mipy — GeneRuler 100 bp DNA Ladder
(Thermo Scientific, CIIIA) 3 noganbliiow Bidyati3ali€io y
TpaHCUTIOMiHATOPI 3a TOITOMOT0I0 KOMIT I0TEPHOI IIpOrpaMu
Vitran, 3a0apBiieHOMY OPOMiTOM €TH/IiIO.

CraTtucTUIHy 00pOOKY pe3yIbTaTiB JOCITIIKEHHS IIPO-
BOIMJIM 3a JOTIOMOIOI0 CTaTUCTUYHUX TporpaM Microsoft
Excel.

st BUSIBJIEHHSI MOXJIMBOTO 3B’SI3KY MiX 3MiHHUMU
MIPOBOIUBCS KOPEJSILIAHUI aHai3 — IS HOPMaJIbHO PO3-
TOJIEHUX TTOKa3HUKIB BUKOPUCTOBYBaIM Kputepiit [Tipco-
Ha (Pearson correlation coefficient), 115t HeHOpMaabHO pO3-
noninennx — CmipmeHa (Spearman correlation coefficient).
JI1s1 BCTAaHOBJIEHHSI MOKJIMBOTO MTPUYMHHO-HACIiIKOBOTO
3B’SI3KY MiX 3MiHHMMH BUKOPHCTOBYBAJIM PErpeciiiHmii
aHaJi3 3 BU3BHAYEHHSIM Koed(illieHTa nerepminanii R* Ta
aHaJIi30M 3aJIMIIKiB perpecii. Moaesb BBaxkaiacsl aaeKBat-
Hoto nipu p < 0,05 3 HOpMaIbLHO PO3MOAIEHUMHU 3AJTUIII-
kamu. HopMasibHiCTh PO3MOiIiB 3aJIMIIKIB MEPEeBIPsUIN 3a
cTaHIapTHoOIo Tipoleaypor Koamoroposa — CmupHOBa
ta [anipo — VYinka. JIyist mepeBipKy TiCHOTH 3B’SI3KY MixX
KaTeropiaJbHUMU 3MiHHUMM BUKOPUCTOBYBAIN KPUTEPIi
x* abo kpuTtepiit Dimrepa.

JlocnimkeHHsT IPOBOAMIOCS BilMOBIAHO 1O OCHOBHUX
npuHuIiB 6ioetnku Konsenii Pagu €Bpornu npo npasa
JoauHU Ta 6iomenuuuny (4 kBiTHs 1997 p.), I'enbciHCbKOI
nmexuapaiii BcecBiTHBOI acolialiii OXOpoHU 300POB’S IIPO
€TUYHI TPUHIIUNY MPOBEIECHHS MEAUYHUX JTOCTIIKEHb 3a
yuacrtio monaeit (1964—2013). TTpoTOKOJ OCTiIKEHHS 110~
TO/DKEHUI JTIOKAJIbHUM €TUYHUM KOMITETOM ISl BCiX, XTO
opaB yuactb. Kowmicis 3 6iomenuunoi etuku 1Y «IHcTUTYT
eHIOKPUHOJIOTII Ta 00MiHy pedoBuH iMeHi B.I1. Komica-
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skl

peaka HAMH VYkpainn» mopyireHb MOpaJIbHUX i IIPaBOBUX
HOpPM TIiJ yac AOCJiIXKEeHHsI He BUsiBUJIa. byjia orpumaHna
iH(opMOBaHa 3rofa yYaCHMKIB Ta IXHiX 0aTbKiB.

PesyAbTatH

Y pamkax nocnimKkeHHs 0yJ10 TpoaHali30BaHO PO3MOIi
MOEAHAHb TPhOX MOJIMOP(i3MiB reHa pelenTopa BiTami-
1y D (VDR): Bsml, Taql ta Apal cepen miteii i3 BcTaHOB-
JieHnm gedimurom 'P.

Haii6inbry yactky (55,56 %) cTraHOBWIM IiTH 3 TeTe-
posurotHuM reHoturniom G/A (Bsml), T/C (Taql), A/C
(Apal). Ha npyromy micui — maui€eHTH 3 TOMO3UTOTHUM
HopMmasibHUM reHotunioMm G/G + T/T (Bsml, Taql) y no-
€THaHHI 3 TeTepo3uroTHUM Bapiantom A/C (Apal), o
cranoBuim 27,78 %. HaitmeH1oro Gyina yactka ocio i3 ma-
TOJIOTIYHUM FOMO3UTOTHUM T€HOTUIIOM 3a BCiMa TpbOMa
nosimopdismamu (A/A + C/C + A/A) — 16,66 %.

TMopanpinii aHai3 OyB ClIpsIMOBaHWI1 Ha BUBYEHHSI
BIUIMBY 3a3HAY€HMX TeHOTUITOBUX IMOENHAHB HA MTOKa3HUKU
(Gi3MIHOr0 PO3BUTKY Ta TOPMOHAJIBHOIO CTATYCy HiTel i3
nediuvtom I'P (Tadsn. 1).

13 manux Ta6n. 1 MoxXHa OilTX BUCHOBKY, IO ITOKAa3-
HUK CTaHAapTHOro BigxuiaeHHs 3pocty (Ht-SDS) He maB
CYTTEBUX BiIMiHHOCTEl MiX TpboMa rpynaMu. BogHouac
0azanbHui piBeHb ['P OyB HAlHMKYMM y TIALIIEHTIB 3 TOMO-
3UTOTHUM NATOJOTIYHUM reHoTunoM A/A + C/C + A/A —
y 3,1 pa3a HIKYMM ITOPIiBHSTHO 3 aHAJIOTIYHUM ITOKA3HUKOM
y iTeit 3 HopMaJIbHUM 200 reTepO3UrOTHUM TEHOTUIIOM.

[Ticoss mpoBeneHHST CTUMYJIALIMHIX TIPO0 i3 KIIOHITN-
HOM Ta iHCYyJIiHOM BUSIBJI€HO, 110 piBeHb I'P Takox OyB
3HAYHO 3HIDKEHMM Y BCiX 00CTeXKEeHMX, 0COOIMBO B 0Ci0 i3
TOMO3UTOTHUM MaToJoTiYHUM reHotunom. Pisui 25(OH)D
3aIMIIAJMCS HUXXKYMMU Bil HODMaTUBHUX 3HaUY€Hb Y BCiX
rpyrmnax, xoua y aireii i3 renorunnom G/G + T/T + A/C cno-
crepiraBcs AeiluT, a B iHIIUMX — HEAOCTaTHICTb. BmicT
ITI®P-1 y cuposarui BiAnoBinas pedepeHTHUM MeXKaM,
npoTte OyB HAWHMXYMUM y TPYMi AiTeid i3 TOMO3UTOTHUM
HOpPMaJbHUM TeHOTUIIOM. PiBHi TMpeOTpOITHOro ropMoOHy
rinodiza (TTT) He Manu CyTTEBUX KOJMBAHB i 3aJTUILIATUCS
B MeXaX BiKOBOI HOpMHU.

Takox rmpoBeneHo aHali3 0i0XiMIYHMX ITOKA3HUKIB CH-
pPOBaTKU KPOBi 3aJIEXKHO BiJl FEHOTUITOBUX BapiaHTiB MOJIi-
Mopi3MmiB reHa VDR y miteit i3 nediunrom I'P (Tadm. 2).

O1iHKa OCHOBHUX 0i0XiMiYHMX ITOKa3HUKIB Y CHPOBa-
TIi KPOBi 3aCcBimumiIa, 110 He3aJeXXHO Bill TOETHAHHS I10-
nimopdizmiB Bsml, Taql ta Apal rena VDR yci naiieHTn
Majy 3Ha4eHHsI B MexXax pedepeHTHUX HOpM. 30Kpema,
piBeHb 3arajbHOTO i i0HiI30BaHOTO Kalbliilo, pocdopy,
KpEaTUHiHY, CCHOBUHU Ta XOJECTEPUHY HE BUSBIISIB CTa-
TUCTUYHO 3HAYYIIMX BiIMiHHOCTE! MixX I'pyliaMu 3 pi3HU-
MU reHoTunaMu. He3Baxkaroum Ha He3HauHi KOJMBAaHHS
MiX rpynamu (HampuKiad, piBeHb i0OHi30BaHOTO KaJblIlilo
OyB TPOXY HMXXYUM Y TPYIIi 3 MATOJOTIYHUM TOMO3UTOT-
HuM reHotunoMm A/A + C/C + A/A), KOeH i3 MOKa3HUKIB
He repeBulllyBaB abo He OIyCKaBCs HUXXKY€ HOPMATUBHUX
Mex. TakuMm YMHOM, BIUIUMB mojiMopdizmiB VDR Ha oc-

Ta6nunys 1. Bnnue noegHaHHs nonimoppiami Bsml, Taql Ta Apal reHa VDR Ha noka3HUKu 3pocTy
B giten i3 pegpiyptom I'P

FeHoTuN
3HayeHHs G/G+T/T+A/IC | G/A+T/C+A/C | A/A+C/C+A/A
(n=10) (n =20) (n =6)
Bik, pokun 11,02 £ 2,97 11,25 + 3,29 11,53 + 3,36
Ht-SDS 3pocTty -2,62 + 0,84 -2,17 = 0,59 -2,45 + 0,72
'P 6as3anbHuiA, Hr/Mn 0,68 + 0,07 0,44 + 0,05 0,22 + 0,09
PiseHb 'P nicna ctumynauinHoi npo6wu i3 KNOHIAMHOM, Hr/Mn 5,96 + 0,35 3,99 + 0,29 4,01 +£0,28
PiBeHb 'P nicna ctumynauinHoi npo6u 3 iHcyniHOM, Hr/Mn 4,39 + 0,26 490 +0,24 2,54 +0,12
25(0OH)D, Hmonb/n 44,37 + 2,02 55,60 + 1,57 63,77 = 1,71
IM®P-1, Hr/mMn 92,18 + 4,61 95,95 + 5,58 122,83 + 4,29
TTr, mkOp/mn 2,65 + 0,09 2,16 £ 0,11 2,47 £ 0,77

Ta6bnuys 2. Bnnne noegHaHHs nonimoppiamie Bsml, Taql a Apal reHa VDR Ha okpemi 6ioxiMi4yHi noka3Hukun
cupoBaTKu KpoBi B giteu i3 gecpiymtom NP

FeHoTUN
3HayeHHs
G/G+T/T+A/C | G/A+T/C +A/C | A/A+C/C +A/A
(n=10) (n =20) (n =6)
Kanbui 3aranbHuiA, MMOJb/N 2,48 + 0,06 2,44 + 0,11 2,35+ 0,08
KanbLjl ioHisoBaHuin, MMOIb/N 1,24 + 0,06 1,19 = 0,05 1,15+ 0,06
®docdop, MmMonb/n 1,49 + 0,20 1,51 £ 0,29 1,48 + 0,20
KpeaTuHiH, MKkMonb/n 4517 + 1,01 54,50 + 1,27 53,43 + 1,27
Ce4voBWHaA, MMONb/N 4,35 + 0,87 4,06 + 0,10 4,31 + 0,90
XonecTepuvH, MMOnb/N 4,42 + 0,44 4,82 +0,13 4,55 + 0,54
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HOBHI 0i0XiMiYHi mapaMeTpu CUPOBAaTKU KPOBi y miTel i3
nedinntoM I'P 3a pesyibTaTaMy JaHOTO JOCTIIKEHHS He
HiATBEPIKEHO.

BuBueHO HasiBHICTb KOpEJISILIIHHUX 3B SI3KiB MiXX OKpe-
MUMHU MOKAa3HUKAMU Y NIiTei i3 TOMO3UTOTHUM T€HOTUIIOM
A/A + C/C + A/A (nonimopdizmiB Bsml, Taql ta Apal) Ta
3 nedinurom I'P (Tabu. 3).

VY naiiieHTiB i3 MaTOJOTIYHUM TOMO3UTOTHUM T€HOTH -
oM 3a Tpboma nosaimMmopdizmamu VDR (A/A + C/C + A/A)
OyJI0 BUSIBJIEHO HU3KY KOPEJISILiMHUX 3B’ SI3KiB cepel Kli-
HIYHUX Ta JabopaTOpHUX MOKa3HUKIiB. Tak, MiXX piBHEM
25(OH)D Ta KB BcTaHOBJIEHO MPSAMUI KOpeasiiHUI
3B’130K cepenHboi cuiu (r = +0,608, p < 0,1), 110 cBiTIUTHL
Mpo MOTEHUIMHWIA BIUIUB BiTaMiHy D Ha TeMIIM KiCTKOBO-
ro J03piBaHHs. AHAJIOTIYHMUI XapaKTep 3B’SI13KY CITIOCTepi-
raBcs i MixX piBHeM BitamiHy D Ta 6a3anbHuM piBHem I'P
(r=+0,530), a Takoxx Mix BitamiHoMm D i piBHeM I'P micns
iHcyniHOBOI npo6u (r = +0,331). BonHouyac BcTaHOBJIEHO
3BOPOTHUM CUJIBHUI 3B’SI30K MiX piBHeM BiTaMmiHy D Ta
IMT (r = —0,905), a TakOX MOMipHUI1 3BOPOTHUI1 3B’SI30K
i3 Ht-SDS (r = —0,400).

Pisenn ITIOP-1 npoaeMoOHCTpYBaB IMO3UTHUBHI KOpEJIsi-
uii i3 KB (r = +0,501), 6azanbHuM piBHem [P (r = +0,594)
Ta CTUMYJIbOBaHUM piBHeM ['P Ha TJ1i KI1OHIZMHOBOI ITpooU
(r = +0,302). BogHouac iforo piBeHb MaB CUJIbHUI 3BO-
pOTHUIi 3B’5130K i3 mokazHukoMm Ht-SDS (r = —0,900),
1110 MOXe CBIIUMTH MPO HASBHICTh KOMIIEHCATOPHUX Me-
XaHi3MiB y Malli€HTIB 3 HU3bKOPOCJIICTIO BHACTITOK Aedi-
nury I'P.

BbazanbHuii piBeHb ['P TakoX 1MO3MTUBHO KOpPEJIOBAB i3
IMT (r = +0,577), docdopom (r = +0,663), ioHizoBaHUM
Kanbliiem (r = +0,501), Ht-SDS (r = +0,658) Ta 3BopoT-
HO — i3 piBHeM ceuyoBuHM (r = —0,451). CTuMyJIbOBaHUI1
piBeHs 'P micns iHcymiHOBOI IIpoOK KOpeTioBaB i3 BiKOM,
IMT ta 6a3anbHuM piBHeMm ['P. HeratusHa Kopensiis 3

TTI (r = —0,501) ta xonecrepuHoMm (r = —0,331) moxe
CBiTYUTH MPO MOKIMBY TOPMOHAIbHY TUCPETYJISIIIO Y i€l
KaTeropii mali€HTiB.

Jani BUBYEHO HasSIBHICTb KOPEJSIIMHUX 3B’ SI3KiB MiX
OKpEeMMMU MMOKAa3HUKAMU Y AiTel i3 TeTepO3UroTHUM I'eHO-
tuniom G/A + T/C + A/C (nonimopdizmis Bsml, Taql Ta
Apal) ta 3 nediuurom I'P (Tabm. 4).

V rpymi miteit i3 reTepo3UroTHIM IOETHAHHIM ITOJIIMOP-
izmis rena VDR (G/A + T/C + A/C) BUSIBIEHO YMCIIEHH]
CTAaTUCTUYHO 3HAYYII KOPENISLiliHi 3B SI3KM MixK KJTiHiKO-J1a-
GopaTopHUMM MoKazHUKamu. Tak, Mix piBHeMm ITTDP-1 ta
KB npocrtexxyeTbest cuibHUI MpsiMuii 3B’s130K (r = 10,845,
p <0,01), 110 cBimuuTh PO MOXKIKUBY poiib ITIDOP-1 y pery-
JIALiT TeMITIB KiCTKOBOTO 103piBaHHS. TakoxX BCTAaHOBJIEHO
cepenHiit mo3utuBHuUii 38’130k ITIMP-1 i3 piBHEM cTUMY-
npoBaHoro I'P Ha T kioHimuHOBOI npoou (r = +0,565,
p < 0,05), Bikom mauienTiB (r = +0,818, p < 0,01) Ta KB.

Cepen iHIIMX MTOKa3HUKIB BapTO BiI3HAYUTU MPSIMUIA
3B’s130K Biky 3 IMT (r = +0,312) ta 3 KB (r = +0,931,
p < 0,01). PiBenp 6azanpbHOro I'P BUSIBUB 3BOpPOTHUIA
3B’5130K i3 BikoM (r = —0,427), IMT (r = —0,309) ta KB
(r = —0,409), a Takox cyjabKuii HeraTUBHUI 3B’S30K i3
Ht-SDS (r = —0,229).

PiBenns ctumynboBaHoro I'P Ha TJ1i KJTOHiZMHOBOI ITpoOU
BUSBMB ITO3UTUBHI KopeJsuii i3 KB (r = +0,525, p < 0,05),
6azanpHuM piBHeM I'P (r = +0,373), BikoMm (r = +0,529,
p < 0,05), a Takox momipHuii 38’130k i3 Ht-SDS. Bapto
3a3HAYUTH, 10 MiX piBHsIMU BiTamiHy D Ta TTT BcTaHOB-
JICHO 3BOPOTHUI IMOMipHUi1 3B°5130K (r = —0,425), 1110 MOXe
CBiZIUMTH TIPO MOTEHLIIMHWI BB nedinuty BitamiHy D Ha
TUPEOIinHy PYHKIIiIO.

IIpoBeneHo perpeciiiHuii aHaNi3 MiXX MOKa3HUKAMU
IMT®P-1 Ta KB y niTeii i3 reTepo3uroTHUM e HOTUIIOM
G/A+T/C+ A/C ta nedinutom I'P, otpumani pesynpratu
BUCBIiTJIEHI Ha puc. 1.

Tabnunys 3. KopensiiviHi 38°1I3KMN MiXXK OKpeMUMU MOKa3HUKamm y Aiteu
i3 romosuroruum reHotunom A/A + C/C + A/A T1a gecpiumrtom I'P

MokasHuKM Ht-SDS IMT KICTKOBMA | a b i < ol;?nm-l) I'P (iHcynin)
P (6a3anbHuin) +0,658 +0,577 0 0 0 0
P (iHcyniH-TecT) 0 +0,674 +0,306 +0,378 0 0
IN®P-1 —-0,900 0 +0,501 +0,594 +0,302 0
25(0OH)D -0,400 -0,905 +0,608 +0,530 0 +0,331
TTr 0 0 0 0 -0,623 —-0,501

Tabnuys 4. KopensiyiviHi 38’s13Ku MiXX OKpeMUMu rnoKasHuKamm y gitev
i3 rereposurotHum reHotunom G/A + T/C + A/C T1a gegpiyntom I'P

MokasHuKM Ht-SDS IMT KicTKOBMA | @ a P i (< o';'i’nm) T
P (6a3anbHuin) -0,229 —-0,309 +0,409 0 +0,373 0
P (iHcyniH-TecT) 0 0 0 +0,343 0 0
Bik 0 +0,312 +0,931** -0,427 +0,529* 0
IN®OP-1 +0,424 +0,247 +0,845** +0,333 +0,565* 0
KicTkoBuUi Bik +0,321 0 0 0 -0,525* 0
25(0OH)D 0 0 0 0 0 -0,425

Tom 21, N2 6, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua

11




OpwuriHaAbHi AoocAipXeHHs / Original Researches

200 T T T T T T

180 | y=12,246x - 10,842 .
R*=0,7144 ?
160 - p<0,01 -

100 + 6 © i

IN®P-
3
°
°

| 0.,0 -
2 .’4 -

0 2 4 6 8 10 12 14
KicTkoBWIA BiK, POKK

10 T I | | I I
s 9| y=0,3974x + 0,5308 : |
o R?=0,276 8
T 8f p<0,05 o |
=
ISTT | -
5 IE- 6 - ° e -
)§E 5 | O e i ]
S o
b e
HL e n
I
§g3 I 0y -
E 2 - Q .......... -
o 4t - -

0 I I | — I

0 2 4 6 8 oo

KicTkoBWiA BiK, pOKU
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PucyHok 2. MatematnyHa MOAEJIb 3a51eXHOCTI PiBHS
ctumynboBaHoro P (knoHignHoBa npo6a)
Big piBHs INM®P-1

PesynbpraTtu perpeciiinoro monenaioBaHHs (puc. 1)
MOoKa3aJad HasIBHICTh MPSIMOI 3aJIEXKHOCTI MiXX piBHEM
ITI®P-1 y xposi Ta KB, 1110 BitoopaxkeHo piBHSIHHSIM
y=12,246x — 10,842 (p < 0,01) i3 BUCOKUM CTyIIeHEM T10-
SICHIOBaJIbHOT 3maTHocTi Mozeni (R?2 = 0,7144, p < 0,01).
Lle cBimunTh PO TE, 110 3 BIKOBUM I03PiBaHHIM KiCTKOBOL
TKaHuHM piBeHb ITTDP-1 3pocrae.

IIpoBeneHo perpeciiiHuii aHaJi3 MiXX MOKa3HUKAMU
ITI®P-1 Ta ctumynboBanuM piBHeM I'P (KiIoHigrmHOBa TIpO-
0a), oTprMMaHi pe3yabTaTh BUCBITJIECHI Ha pucC. 2.

Perpeciitnuit aHasi3 nponeMOHCTpPyBasB, 1110 piBeHb ['P
IICJIs1 KJIOHIAMHOBOI CTUMYJISILL 3pOcTa€ 3i 30iIbIIEHHSIM
piBHs [TIOP-1: y =0,0295x + 1,1653 (R2=0,3194, p < 0,01).
Xoua 3B’30K MEHIII TiCHUI TTOPIBHSIHO 3 TTOMNEPEIHbOIO
MOJIEJITIO, BiH YC€ X € CTaTUCTUYHO 3HAUYIIMM i BKa3y€e Ha
B3aEMO3JIEXKHICTh IIUX TOPMOHAJIBHUX TTOKA3HUKIB.

IIpoBeneHo perpeciiiHuii aHai3 MiXX MOKa3HUKaAMU
ctumyiaboBaHoro piBHs ['P (kioHinuHoBa npo6a) ta KB,
OTpUMaHi pe3yJIbTaTH BUCBITJIEHI Ha puc. 3.

3icTaBieHHs LIMX HapaMeTpiB (puc. 3) 3acBimumIO, 110
piBeHb ['P miciist KJIOHIZMHOBOI CTUMYJISILIT MAa€ TEHAEHIIIIO
1o 3poctaHHs 3i 30inbieHHsM KB: y = 0,3974x + 0,5308
npu KoedinieHTi nerepminanii R? = 0,276 (p < 0,05). Le
JIa€ 3MOTY MPUITYCTUTH BiKOBY 3aJI€XKHICTh (DYHKIIIOHATBHOI
3IaTHOCTi COMaTOTPOITHOI OCi.

PucyHok 3. MatematnyHa Mogesib 3a1eXHOCTI
piBHA ctumynboBaHoro P (knoHiguHoBa npo6a)
Bifj KicTKoBOro BiKy

3icTaBiaeHO YacTOTY ITOEIHAHHS TeHOTUIIIB IO BCiX BU-
BUEHMX IOJIiIMOp(HMX JIoKycax (mosiMopdizmiB Bsml, Taql
ta Apal rena VDR ta +1245 G/T (rs1800012) rena COLIAT)
(Tabm. 5).

Y xoni mocaigkeHHs MpoaHajli3oBaHO MOEIHAHHS Te-
HOTHUIIIB Y YOTUPHOX MOJIMOPDOHMX JTOKYycax — TPbOX reHa
peuenropa BitamiHa D (VDR: Bsml, Taql, Apal) ta onHoro
reHa kojareHy 1-ro tuny (COLIAI: rs1800012). 3aranom
y BuOip1i 3 42 miteil BUsBIeHO 13 BapiaHTIiB TeHOTUIIOBUX
MTOETHAHB i3 TTOTEHILITHO MOXJIMBUX 61.

Haiiuacrimie cepen 00CTeXXeHNX TPAILUIAIOCS OETHAHHS
GATCACGG, sike 6yno BusiBieHo y 38,12 % Bunaakis,
11O CBiTYUTH PO HOro MOXJIMBY acolliallilo 3 PO3BUTKOM
nedinury I'P. Tnui Bapiantu, 3okpema GGTTACGT Ta
GGTTACGG, dikcyBanucst 3Ha4HO pifire — 1o 11,9 %.
T'enotniu AACCAATT, GATCACTT, AATCAAGT Ta
iHIL TparJisiiMcs Junie MOOAMHOKO (Bil OMHOTO 10 ABOX

Tabnuysi 5. Yactora reHoTuniB y pitevi i3 gegpiunrom
I'P o Tpbox rnoniMmopghHUX JIOKYycax reHa peLernropa
Bitamina D (VDR) Ta noniMmopghHoMy rnokycy

reHa konareHy (COL1A1)
Ne n/n FeHoTUn A6C. KinbKicTb (%)

1 AACCAATT 1(2,38)
2 AACCAAGG 2 (4,76)
3 AACCAAGT 3(7,14)
4 GATCACTT 1(2,38)
5 GATCACGG 16 (38,12)
6 GATCACGT 3(7,14)
7 GGTTCCGT 1(2,38)
8 GGTTACGT 5(11,90)
9 GGTTAAGT 1(2,38)
10 GGTTACGG 5(11,90)
11 GGTTCCGG 2 (4,76)
12 AATCAAGT 1(2,38)
13 AATCAAGG 1(2,38)

Bcboro 42 (100)
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IiTeil), 110 MOXe BKa3yBaTH Ha IXHIO MEHII iCTOTHY y9acTb
y natoreHesi posnany. Lli pe3yabrati BKa3yloTh Ha CYyTTEBY
TeHEeTUYHY Pi3HOMAaHITHICTh cepel Malli€HTiB, BOOHOYAC
BUOKPEMJTIOIOUU TIeBHI TEHOTUITOBI MOETHAHHS SIK TIOTCH-
LiliHi MapKepu PU3UKY.

O6roBopeHHs

Pesynbprat HaIoro AOCTiIXKEHHS 3aCBiIUMIN HasIB-
HICTh CTATUCTUYHO 3HAYYIIMX acOllialliif MiX BapiaHTaMK
nonimopdizmiB reHa VDR (Bsml, Apal, Taql) i xainiu-
HUMHU MOKa3HUKaMM y Aiteit i3 gedinmrom I'P. Le min-
TBEPIKYE TiloTe3y Mpo ydyacThb BiTaMiH-D-penentopHoi
CUCTEMM Y PETyJIsillii pOCTOBUX MPOILIECIB Y IUTSIIOMY Op-
raniami [15, 16].

IIpunyckaeTbes, 1o maTodi3ioorivyHoI0 JaHKOIO, sKa
OITOCEPEIKOBYE B3aEMO3B’SI30K MixX AeiriuTom BitaMiny D
Ta iHCYJIIHOPE3UCTEHTHICTIO, MOXe OyTU 3amajieHHs, aake
HecTaya BitTaMiHy D acomitoeTbes 3 BiporiZHNM MigBUIIIECH-
HSIM piBHIB 3amnajJbHUX MapkepiB [17, 18]. Takox BucaoB-
JIIOETHCST AyMKa, 110 MOJIiMOp@i3MU IeHiB, SIKi KOOYIOTh
peuentopu BitamiHy D y TKaHMHAX, MOXYTb 30i/IbIITyBaTH
CXWIBHICTb IO MOPYIIEHb INIIKEMiYHOTO KOHTPOJIIO Ta PO3-
BUTKY LyKpoBoro aiadety (LLJI) 2-ro Tumy [19, 20]. Kpim
TOrO, € AaHi, 1110 BKa3ylOTh Ha pojib AediluTy Bitaminy D
He TiIbKU B TOPYILIEHHI MeTabo1i3My IIIOKO3U, a i1 y BU-
HUKHEHHI NTeBHUX MOIIUpeHUX yckianHeHb LI/ nuisxom
iMYHOOITOCEPEAKOBAHOTO YpaxkeHHSI HEPBOBOI TKAHWHU
Ta 30i7bIIEHHST MPOAYKILii AeSIKMX MapKepiB 3amaaeHHs
[21-23].

Binomo, o Bitamin D BUKOHY€E HU3KY TJIEHOTPOITHUX
GyHKLIH, cepen IKMX BaXJIUBY POJib Biflirpae MOMYISLis
COMAaTOTPOITHOI oci yepe3 perientop VDR, ekcripecoBaHUit
y rinorajamyci ta rinmodisi [24]. Hawi nani cBinuath, 110
y TMAIi€HTIB i3 TOMO3UTOTHUMU TIATOJIOTIYHUMMU aJIEISIMU
(A/A, C/C, A/A) piBeHb 25(OH)D 0yB HaiiBUIIUM, 1110,
MMOBIpHO, BimoOpaka€ KOMIIEHCATOPHY TilepIIPOIyKIIiIO
3a YMOB (DYHKIIIOHAJIBHO Hee(heKTUBHOTO pelenTopa.

Lleii peHOMEH YaCTKOBO Y3rOIXKXY€EThCS 3 pe3yIbTaTaMu
A.G. Uitterlinden et al. [25], siki mokasau, 1110 HOCIT ajesst
A B sokyci Bsml mMaoTh HUXXYY TpaHCKPUMIIIAHY aKTUB-
HicTh VDR i, BiInoBimHO, 3HMKEHUI Oi0JIOTiYHUIA eheKT
BiTaminy D. Y Hamriit po6oTi mai€eHTH 3 reTepO3UTOTHUMU
noeaHaHHsaMU nonimopdismis (G/A + T/C + A/C) ne-
MOHCTpPYBaJIM Kpallli aHTPOIIOMETPUYHI XapaKTepUCTUKH,
30KpeMa Bullli 3HaueHHs SDS 3a 3pocTom Ta Ginbiuit KB,
HIX [T 3 TaToJIOTiYHUMU Tomo3urotaMu. Lle nae mincrasu
MPUITYCTUTHU, 1110 YACTKOBE 30€pexXeHHs (hyHKILIOHAIbHOT
aKTHUBHOCTI pelernrTopa Mpy reTepo3uroTHOMY CTaHi MoJli-
Mopdi3MiB cripusie eeKTUBHIIIIN peasizallii pocTOBOTO
MOTEHIliaTy.

[Ile ogHUM BaKJIMBUM TapaMeTPOM € KOHIIEHTpallisi
ITI®P-1 — kimouoBoro Mmeaiaropa aii I'P. Y mociimkyBaHUX
rpynax [TI®P-1 MaB TicHUIT TO3UTUBHUI KOS THIIA
3B’SI30K SIK 3 POCTOBMMM IMOKA3HUKAMHU, TaK i 3 GioXiMiuHU-
MM MapKepaMu, 110 TinTBepmkye aaHi A. Juul et al. [26] ipo
OTO pOJIb IK OCHOBHOTO TPEAUKTOPA POCTY B AUTIUOMY
Biui. HaiiBuii piBui ITIDP-1 BusiBieHO y miTeii i3 rete-
pO3UTrOoTHUMM KoMmbiHauisimu VDR-noniMmopdi3Mmis, 1110,
MMOBipHO, BimoOpakae CIIpUSTIMBIIIL YMOBHU JIs aKTUBALLil
CUTHAJIBHOTO KacKaiy pocTy.

Kpim Toro, y mocmimkeHHi OyJI0 BCTAaHOBJICHO, III0 KOM-
6iHarii monimMopdismis reHiB VDR i COL IA1 MOXyTb CTBO-
pIOBaTU IeBHUI TeHETUYHUI (DOH, IKUIi BIUTMBAE HE JIUIIIE
Ha picT, a ii Ha MeTaboJIiYHy aKTUBHICTh OCTE€00JIACTiB i
IIBUIKICTh 103piBaHHS KiCTKOBOI TKaHUHU. [1omiOHi Bu-
CHOBKWM paHiliie 0ynu 3poosieHi Y. Fang et al. [27], siki 3a-
3HAYUJIU, 1O FarJIOTUIHY 3 OJHOYACHOIO HASIBHICTIO ajiesiB
PU3UKY B 000X TeHaX MOXYThb OyTH acOLiiOBaHi 3 HIDKYOIO
MiHepaJbHOIO IIIJIbHICTIO KicTOK. Halli pe3ynbTati Takox
CBim4aTh, IO MEBHI TaIJIOTUIIN YaCTillle TPATISUIUCS B TiTei
i3 HaitHkuMu SDS 3a 3pocToM, 1110 MOKe BKa3yBaTH Ha
TE€HETUYHO OOYMOBJIEHE MTOPYILIEHHSI OCTEOTeHE3Y.

TakuM yMHOM, OTpUMaHi pe3yJbTaTH MiATBEPIKYIOTh
MyJIbTU(AKTOPHICTh MaTOreHe3y HU3bKOPOCIOCTI y iTeit 3
nedimmtom I'P, y sskoMy reHeTHYHI BapiaHTH pelienTopa Bi-
taminy D BigirpatoTs 3HauHy posib. [loganbini gocaimKeHHS
i3 3aJTy4eHHSIM IIUPIIOi BUOipKU Ta (PyHKITIOHAJTBHUX aHa-
JIi3iB 1al0Th 3MOTY YTOYHUTHM MeXaHi3MU Jii BitaMiH-D-pe-
LIETITOPHUX MOJIIMOP(i3MiB Ta IXHE KJIiHiUHE 3HAYEHHS B
€HIOKPMHHIM IemiaTpii.

BucHoBKM

[TpoBeneHuMit aHaIi3 TO3BOJUB BCTAHOBUTH, 1110 MEBHi
MmoeaHaHH MmoaiMopdi3miB reHa VDR MaloTh BIUIMB Ha
COMaTUYHUI PO3BUTOK jiteii i3 nedinmtom I'P. 3okpema,
TFOMO3UTOTHUI MatojoriyHuii reHotun A/A + C/C + A/A
ACOIIIIOETHCS 3 HAMHMXKUYUMU TMOKa3HUKAMU 0a3aJibHOTO
Ta CTUMYJIbOBaHOTO PiBHs I'P, a TakoX OibIll BUpaKeHUM
nedinuroMm Bitaminy D. BomHouac retepo3urotrHe moem-
HaHHst G/A + T/C + A/C BusiBUI0CSI HAWMOIIMPEHIITUM
(55,56 %) cepen mocimKyBaHOI TPYIHM Ta CYIIPOBOIKYBa-
JIOCSl CepeIHIMMU 3HaYEeHHSIMU TOPMOHAJIBHUX i POCTOBUX
MOKAa3HUKIB.

3HauyIIi KOPEJSIiiiHi 3B’I3K1 BUSIBJICHO MiX PiBHSI-
mu ITIPOP-1, kicTkoBUM BikoM Ta cTuMysiboBaHuM I'P, 1110
CBIIYUTbH MPO KOMILJIEKCHY B3a€EMO/Iil0 MiXX TeHETUUHUMU
YUHHMKaMU, BiTaMiHOM D, (yHKIIiOHaIbHUM CTAaHOM CO-
MaTOTPOMHOI OCi Ta (i3UYHUM PO3BUTKOM IUTUHU.

PesynbTaTil perpeciiiHoro aHaji3y MmiaTBEpaAUIN 3aIeXK-
HicTh MiX piBHsMu ITIDP-1, T'P Ta KicTKOBMM BiKOM, 1110
JTa€ 3MOTY PO3IJISIATH 11i TTOKa3HUKU SIK TMOTEHIIifHI TTpo-
THOCTUYHI Mapkepu repediry nediuuty I'P. 3okpema, 4itTko
MPOCTEXYEThCS TEHACHLIS 10 MmiagBuileHHs piBHs [TTIOP-1
ta I'P y BinmoBins Ha 10o3piBaHHS CKeJieTa, 110 MOXKe MaTh
BaXKJIMBE KJIiHiUHEe 3HAYeHHS MpH IJIaHYBaHHI iHAUBidya-
JIi30BaHOI Tepartii.

KonduikT inTepeciB. ABTOpU 3as1BJSIIOTH PO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBII JAHOI CTATTI.

Indopmaunis npo dinancyBanns. CtaTTs MiaroTosjeHa B
paMKax HayKOBO-AOCIiIHUIIbKOI poOoTH «BuBUMTH B3ae-
MO3B’5130K MiX TOpMOHaJIbHUMU (haKTOpaMu Ta TeHHUMU
noiiMopdizMaMu B MexaHi3Max pO3BUTKY €eHIOKPUHOIIATII
Ta iX YCKJIATHEHb B OUTSYOMY i IIITITKOBOMY Billi» i3 010-
JIKEeTHUM (piHaHCYBaHHSIM HauioHanbHOI akageMii Menuy-
HUX HayK YKpaiHu.

Buecok aBtopiB. bonbiiosa O.B. — 3agym Ta po3po6-
Ka JIOCHi/I)KEHHS, HAlTMCaHHS CTaTTi Ta OCTATOYHE 3aTBEp-
IKeHHsI Bepcil 1 nomaHHs, Pusnmayk M.O. — 30ip Ta

Tom 21, N2 6, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 13



OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

00pobOKa MaTepiajiB, KJIiHiYHE OOCTEXKEHHS Malli€HTiB;
KBaueHok /I.A. — KjIiHiYHe 0OCTeXXEeHHS Mali€eHTIB, MPO-
BEIEHHSI CTAaTUCTUYHOI 00POOKM OTPUMAHUX PE3Y/IbTaTiB;
ITaxomona B.I'. — aHairi3 jiTepaTypu 3a TEMOIO TOCTiIKEH -
Hs1; CripuHuyk H.A. — xJliHiYHe 00CTeXKeHHS MalliEHTIB.
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Genetic aspects of growth hormone deficiency in children:
the role of VDR polymorphisms

Abstract. Background. In recent years, growing attention has been
focused on the role of vitamin D and its receptor (VDR) gene in
regulating not only calcium-phosphorus metabolism but also the
differentiation of somatotroph cells in the pituitary gland, synthesis
of insulin-like growth factor 1 (IGF-1) in the liver, and the main-
tenance of normal cartilage remodeling. The VDR gene contains
several polymorphisms, among which the most studied ones are
Bsml (rs1544410), Taql (rs731236), and Apal (rs7975232), loca-
ted in the 3’ untranslated region. Although these polymorphisms
do not alter the amino acid sequence of the receptor, they may
influence mRNA stability and VDR expression, thereby modula-
ting the biological response to vitamin D. The purpose of the study
was to assess the impact of combined VDR gene polymorphisms
(Bsml, Taql, Apal) on hormonal, metabolic, and biochemical
parameters in children with growth hormone (GH) deficiency.
Materials and methods. Genotyping was performed in 42 children
with confirmed GH deficiency. The VDR gene polymorphisms
Bsml (rs1544410), Taql (rs731236), and Apal (rs7975232) were
identified using polymerase chain reaction followed by restric-
tion fragment length polymorphism analysis and agarose gel elec-
trophoresis. Results. The most common genotype combination
across the three loci was heterozygous (G/A + T/C + A/C) —
55.56 %, while the rarest was the homozygous pathological variant
(A/JA + C/C + A/A) — 16.66 %. Children with the homozygous

pathological genotype had the lowest basal and stimulated GH
levels, indicating more pronounced hormonal deficiency. Serum
25(0OH)D levels were reduced in all groups; however, children
with the normal genotype had vitamin D deficiency, while those
with heterozygous and homozygous variants exhibited its insuf-
ficiency. Correlation analysis revealed significant relationships
between vitamin D levels, IGF-1, GH, body mass index, bone
age, and height standard deviation score. Notably, a strong in-
verse correlation was observed between IGF-1 and height standard
deviation score in children with the pathological homozygous
genotype. Blood biochemical parameters (calcium, phosphorus,
creatinine, urea, cholesterol) showed no significant differences
between genotypes and remained within normal limits. Regression
analysis confirmed a significant influence of bone age on IGF-1
and stimulated GH levels, as well as an association between IGF-1
and stimulated GH. Conclusions. The analysis of combined geno-
types of VDR and COL IA1 polymorphisms showed that the most
prevalent combination in children with GH deficiency was GAT-
CACGG (38.12 %). These findings underscore the critical role of
genetic factors in the pathogenesis of GH deficiency and highlight
the potential for developing personalized approaches to diagnosis,
prognosis, and treatment of this condition.

Keywords: growth hormone deficiency; children; VDR gene poly-
morphisms; correlations
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Impact of subclinical hypothyroidism
on glycemic markers and insulin resistance
in nondiabetic Iraqi patients:
a cross-sectional study

Abstract. Background. Subclinical hypothyroidism is a common endocrine problem in Iraq. It is diagnosed
through high serum levels of thyroid-stimulating hormone (TSH) and normal serum free thyroid hormones. Glycated
hemoglobin (HbA1c) is used as a marker for long-term glycemic control, but its reliability in the context of subclinical
hypothyroidism remains unclear. This study purposed to evaluate glycated hemoglobin levels and insulin resistance
in nondiabetic persons with subclinical hypothyroidism. Materials and methods. The study involved 200 participants,
a hundred nondiabetic persons with subclinical hypothyroidism, and a hundred healthy matched controls. History was
obtained from the participants, complete general and systemic examinations were performed, and weight, height, and
blood pressure were recorded. Blood tests for hormonal assessment include free triiodothyronine (fT,), free thyroxine
(fT,), TSH, and serum insulin. Glycated hemoglobin was measured, and HOMA-IR was used to evaluate insulin
resistance. Results. No significant differences were found in the levels of fT, and fT, in both groups. The mean fT,
was 1.59 + 0.20 nmol/L in the case group and 1.72 + 1.20 nmol/L in the control group (p = 0.28). The mean fT, was
76.8 = 2.7 nmol/L in the case group and 77.21 + 0.10 nmol/L in the control group (p = 0.13). Significant differences
were shown in the level of TSH between the two groups (p < 0.0001). There was a substantial difference in HbA1c
in both groups; the mean was 4.87 + 0.50 % in the case group and 4.12 + 0.80 % in the control group (p < 0.0001).
Likewise, HOMA-IR shows a significant difference between the two groups; the mean was 2.65 + 1.70 in the case
group and 1.31 + 2.80 in the control (p = 0.0001). Conclusions. Elevated HbA1c and increased insulin resistance
in subclinical hypothyroidism patients suggest a potential link between thyroid dysfunction and glucose metabolism
dysregulation. These findings highlight the need to carefully interpret HbA1c levels in subclinical hypothyroidism
when assessing glycemic status.

Keywords: subclinical hypothyroidism; glycated hemoglobin; insulin resistance

Introduction

The thyroid hormones play a key role in many meta-
bolic processes, including carbohydrate metabolism. Free
thyroxine (fT,) and free triiodothyronine (fT;) have both
insulin-enhancing (agonistic) and insulin-inhibiting (anta-
gonistic) effects [1].

Patients with overt hyper- and hypothyroidism have pro-
found changes in glucose metabolism, including increased
gluconeogenesis and glycogenolysis that lead to increased he-
patic glucose production in patients with hyperthyroidism
and increased insulin resistance and glucose intolerance [2].

On the other hand, hypothyroidism has a complex impact on
glucose metabolism: while some patients are more prone to
hypoglycemia [3], other studies found an association between
hypothyroidism and insulin resistance [4].

Glycated hemoglobin (HbAlc) is a fraction of HbA, re-
presenting about 5% of it. The process of forming glycated
hemoglobin is a normal physiological process. However, an
increase in average plasma glucose levels leads to a rise in
HbAlc. HbAlc provides information about average plasma
glucose levels over the past two to three months, which is the
approximate half-life of red blood cells (RBCs) [5].
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HbAlc levels can be affected by overt hypothyroidism.
Higher HbAlc is found in diabetic patients with hypothy-
roidism, indicating poor glycemic control under the effect
of increased insulin resistance in these patients [6]. Not only
diabetic patients, but studies also found elevated levels of
HbAIlc in nondiabetic persons with hypothyroidism [7].

Subclinical hypothyroidism is an increased serum thy-
roid-stimulating hormone (TSH) level, while serum free
thyroid hormone levels remain normal. Patients with subcli-
nical hypothyroidism may not exhibit any clinical features of
hypothyroidism and are usually diagnosed through routine
laboratory tests [8, 9].

The association between overt hypothyroidism and
HbAIc is well established.

In this study, we purposed to evaluate glycated hemo-
globin level in nondiabetic patients with subclinical hypo-
thyroidism and also assess insulin resistance as a secondary
outcome.

Materials and methods

Study design. This study is a cross-sectional observational
study conducted at the Endocrine and Diabetes Center in
Al-Najaf, Iraq, from March 2023 to November 2024. Par-
ticipants were classified based on thyroid status, and their
HbAlc and insulin resistance were assessed at a single time
point.

Ethical approval. The study’s objective was explained, and
informed consent was obtained from all the participants. The
current study followed the Declaration of Helsinki (revised
in 2013).

Participants and procedure. Two hundred participants
were included in this study, 100 (53 female and 47 male)
nondiabetic individuals with subclinical hypothyroidism as
a case group. The control group consists of 100 (54 female
and 46 male) nondiabetic euthyroid individuals matched for
age, gender, and BMI.

Inclusion criteria. Subclinical hypothyroid was defined as
TSH > 5 mIU/L with normal T, and fT,. Nondiabetic status
was confirmed by fasting blood glucose < 126 mg/dL and
HbAlc > 6.5 %, following American Diabetes Association
guidelines [10].

Exclusion criteria. All the patients were assessed on the
following exclusion criteria: diabetic patients, overt hypo- or
hyperthyroidism, patients with renal or liver impairment, pa-
tients with anemia or hemoglobinopathies, pregnant women.

After an explanation of the study’s purpose in Arabic,
the participants were asked to provide a history, including
the duration of the disease and any symptoms of hypothyroi-
dism, such as hair loss, cold intolerance, weight changes, etc.
We also inquired about any medications that could affect the
study’s results, like steroids, metformin, and thyroxin.

A complete general and systemic examination was con-
ducted, which involved looking for signs of insulin resistance,
such as acanthosis nigricans. Additionally, participants’
weight, height, and blood pressure were recorded.

Data collection. The selected participants underwent tests
to evaluate fT,, fT,, and TSH. TSH was evaluated by che-
miluminescence immunoassay. Reference levels: T, 0.9—
2.5 nmol/L, fT, 60—150 nmol/L, TSH 0.5—5 mIU/L, fasting
blood glucose (FBG) 70—156 mg/dL, insulin < 25 mIU/L,
HbAlc 4—-6.4 %, HOMA-IR > 1.9 (initial insulin resistance).
A 5 ml of fasting blood samples were aspirated to evaluate
serum insulin, HBAIc, blood urea, and serum creatinine.
HbAlc levels measured by high-performance liquid chro-
matography of the instrument from the Boditech manufac-
turer. The hormones were tested using Mini Vidas’ auto-
mated immunoassay system based on immunofluorescence
assay. To assess insulin resistance, we used the homeostasis
model assessment-insulin resistance (HOMA-IR) in both
groups. The following formula calculated HOMA-IR: ba-
sal insulin concentration (uU/ml) X fasting blood glucose
(mg/dl)/405 [11].

Statistical analysis. All collected data were verified be-
fore entry into a computerized database. Statistical analy-
sis was performed using SPSS (V.30). Continuous variables
were presented as mean * standard deviation (SD). Be-
tween-group comparisons were conducted using the inde-
pendent t-test for normally distributed variables. A p-value
of < 0.05 was considered statistically significant.

Results

We studied one hundred nondiabetic patients with
subclinical hypothyroidism and one hundred healthy con-
trols.

Demographic data. Patients and healthy controls baseline
characteristics are listed in Table 1. The mean age of the
cases group was 37.31 £ 5.30 years, while the mean age of
the control group was 38.23 & 6.60 years. The mean weight
of the cases group was 80.2 & 7.1 kg, and the mean weight of
the control group was 79.5 *+ 1.9 kg. The BMI of the cases
group was 28.31 + 4.10 kg/m?, and the BMI of the controls
was 27.76 + 3.20 kg/m?*. The hemoglobin had no signifi-
cant difference between the two groups; the hemoglobin of
the case group was 13.65 *+ 8.20 mg/dL, while the mean of
hemoglobin of the control group was 14.12 = 1.10 mg/dL
(p =0.57).

Outcome data. No significant differences were found in
the levels of fT, and fT, in both groups. The mean fT, was
1.59 £ 0.20 nmol/L in the case group and 1.72 = 1.20 nmol/L
in the control group (p = 0.28). The mean fT, was
76.8 + 2.7 nmol/L in the case group and 77.21 + 0.10 nmol/L
in the control group (p = 0.13).

Table 1. Baseline characteristics of both groups

Parameter Cases Controls p-value
Age, years 37.31 £5.30 38.23 £ 6.60 0.27
Weight, kg 80.2 + 7.1 79.5+1.9 0.34
BMI, kg/m? 28.31 £4.10 27.76 + 3.20 0.29
Hemoglobin, g/dL 13.65 + 8.20 1412 +1.10 0.57
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Table 2. Thyroid status parameters

Parameter Cases Controls p-value
fT,, nmol/L 1.59 +0.20 1.72 +1.20 0.28
fT,, nmol/L 76.8+2.7 77.21 +0.10 0.13
TSH, miU/dL 8.1+52 3.93 +1.40 < 0.0001

Table 3. Glycated hemoglobin and insulin resistance parameters

Parameter Cases Controls p-value
FBG, mg/dL 1022+ 1.6 98.7 2.3 < 0.0001
Insulin, mIU/L 8.25 + 0.30 6.53 + 4.20 0.0001
HbA1c, % 4.87 + 0.50 412 +0.80 < 0.0001
HOMA-IR 2.65+1.70 1.31 £2.80 0.0001

There was a significant difference in the level of TSH be-
tween the two groups. The mean of TSH was 8.1 = 5.2 mIU/dL
in the case group, and 3.93 £ 1.40 mIU/dL in the controls
(p <0.0001) as shown in Table 2.

There was a significant difference in fasting blood glucose
level with a mean of 102.2 & 1.6 mg/dL in the case group and
98.7 + 2.3 mg/dL in the controls (p < 0.0001). The level of
fasting insulin shows a significant difference between the two
groups, with a mean of 8.25 + 0.30 mIU/L in the case group
and 6.53 £+ 4.20 mIU/L in the controls (p = 0.0001). There
was a significant difference in HbAlc in both groups, the
mean was 4.87 £ 0.50 % in the case group and 4.12 + 0.80 %
in the controls (p < 0.0001). Likewise, there was a significant
difference in HOMA-IR between the groups, the mean was
2.65 £ 1.70 in the case group and 1.31 £ 2.80 in the controls
(p =0.0001) as shown in Table 3.

Discussion

HbAIlc is an important indicator of glycemic control.
A value between 5.7 and 6.5 % indicates prediabetes, whereas
avalue of 6.5 % or higher is classified as diabetes mellitus [12].

Thyroid dysfunction is a common endocrine disorder in
Iraq. We assessed the impact of subclinical hypothyroidism
on HbAIc for better estimation and interpretation.

This study found a significant difference in HbAlc le-
vels between the subclinical hypothyroidism group and the
control group (p < 0.0001). HbAlc was higher in patients
with subclinical hypothyroidism. There were no significant
differences between the cases and controls in terms of age,
BMI, gender, serum fT,, fT,, and hemoglobin levels. Age,
gender, and thyroid hormone levels did not affect HbAlc in
both groups.

Individuals with subclinical hypothyroidism exhibited
significantly elevated TSH levels when compared to the con-
trols.

The outcomes of this study are consistent with the
findings of other studies. M.G. Makadia et al. found that
nondiabetic subjects with subclinical hypothyroidism have
higher HbAlc levels [13]. V.S. Ram et al. showed that levels
of HbAlc are elevated in nondiabetic persons with subclini-
cal hypothyroidism [14]. E. Billic-Komarica et al. found a
significant positive association between HbAlc levels and
serum TSH [15].

In our study, there was a significant difference in the se-
rum insulin and fasting blood glucose between the group of
subclinical hypothyroidism and the controls. Serum insulin
and fasting blood glucose were higher in the subclinical hy-
pothyroid group compared to the control group; there was
also a significant difference in HOMA-IR levels between
the two groups. HOMA-IR was higher in the case group
compared to the controls.

Similar to our findings, Z. Velija-Asimi et al. found that
patients with subclinical hypothyroidism have higher fasting
blood glucose levels than normal, suggesting an early disorder
of glucose metabolism [16]. F. Rong et al. in their meta-analysis
found that the risk of type 2 diabetes mellitus increased by 11 %
for every 1 mIU rise in TSH [17]. A. Al-Sayed et al. in a study on
women from Kuwait, found that levels of insulin were higher in
patients with subclinical hypothyroidism [18]. One explanation
of the association between insulin resistance and subclinical hy-
pothyroidism is TSH binding to preadipocytes via TSH recep-
tors, leading to preadipocyte differentiation and the formation of
adipocytes, which promote obesity and insulin resistance [19].
Another explanation is the inflammatory effects of subclinical
hypothyroidism and its effect on inflammatory C-reactive pro-
tein; C-reactive protein was higher in persons with subclinical
hypothyroidism compared to normal [20]. Subclinical hypo-
thyroidism may decrease the release of inflammatory cytokines,
which mediate inflammatory reactions and hyperinsulinemia,
and decrease insulin sensitivity, as HbAlc can be used to indi-
cate insulin resistance [21]. The apparent association between
subclinical hypothyroidism and hyperinsulinemia, along with
insulin resistance, can account for the increased HbAlc levels
in patients suffering from subclinical hypothyroidism.

The parallels between subclinical hypothyroidism and
idiopathic hirsutism — both exhibiting insulin resistance
despite normal glucose tolerance — warrant cautious inter-
pretation of glycemic markers (e.g., HbAlc) in endocrine
disorders to avoid misclassification of diabetes risk [22].

The PCOS study noted elevated fasting blood glucose
in obese patients (105.76 + 17.93 vs. 97.50 + 16.49 mg/dL,
p = 0.05) [23], mirroring the subclinical hypothyroidism
study’s findings of higher HbAlc in euthyroid patients (4.87
vs. 4.12 %, p < 0.0001) [22]. Both highlight the need to con-
textualize glycemic markers (HbAlc, FBG) within endocrine
and metabolic profiles to avoid misdiagnosis of dysglycemia.
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Conclusions

This study highlights that nondiabetic patients with sub-
clinical hypothyroidism exhibit significantly higher HbAlc
levels, fasting glucose, insulin, and HOMA-IR, suggesting
a potential link between thyroid dysfunction and insulin re-
sistance.

These findings underscore the importance of carefully
interpreting HbAlc levels in patients with subclinical hypo-
thyroidism, as misclassification of prediabetes or diabetes
risk may occur.

Future research should focus on larger, multicenter lon-
gitudinal studies to assess the long-term impact of SH treat-
ment on glucose metabolism and insulin sensitivity.
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BnAnB CyGKAIHIYHOrO riNOTUPEO03y HA NOKA3HUKMU FAIKeMii Ta iHCYAIHOPE3UCTEHTHICTb
B iPAKCbKUX NALEHTIB 6€3 LLlyKpOBOro aiabery:
nepexpecHe AOCAIAXEHHS

Pesrome. Axmyaavnicms. CyOKIiHIYHNIA TIIOTUPEO3 € MOIIK-
PEeHOI0 eHIOKPUHHOIO MpobiemMolo B Ipaky. Moro miarnocty-
I0Th 32 MiABUIIEHUM piBHEM TupeoTporHoro ropmony (TTTI)
Ta HOPMAJbHUM YMiCTOM BUJIBHUX FOPMOHIB IIUTOMNOAIOHOT
3aJ71034 B cupoBarili Kposi. [ikoBaHuit remorno6in (HbAlc)
BUKOPUCTOBYETBCS SIK MapKep MTOBTOCTPOKOBOTO TIIIKEMIYHOTO
KOHTPOJIIO, ajie MOoT0 HAaMiiHICTh Y KOHTEKCTI CYOKIIiIHIYHOTO
TiMmoTupeo3y 3aJUIIaE€ThCs HesICHOI. Mema: olliHKa PiBHIB TJIi-
KOBaHOTr0 TeMOIIO0iHY Ta iHCYJiHOPE3UCTEHTHOCTI B 0Cib 0e3
LIYKPOBOTO AiadeTy i3 CyOKJIiHIYHUM rinotupeo3oM. Mamepiaau
ma memodu. Y TOCTiIXeHHI B3sutn ydacTh 200 mali€eHTiB: CTO
0e3 LIYKpOBOTIo AiabeTy i3 CyOKJiHiUHUM TilIOTUPEO30M Ta CTO
30pOBUX OCiO KOHTPOJIbHOI Irpynu. B yyacHukiB Oyio 3i6pa-
HO aHaMHe3, TIPOBEJEHO MOBHE 3arajbHe i CUCTEMHE 00CTe-
JKEHHSI, a TAKOX 3apeECTpPOBAHO Bary, 3picT Ta apTepiajbHUM
THCK. 1151 BUBHAUEHHSI TOPMOHAJILHOTO CTaTyCy JOCIiIKYBaIN
piBHi BibHOTO TpUitoATUPOHiIHY (BT;), BUIbHOIO TUPOKCUHY
(8T,), TTT Ta cupoBarkoBoro iHcyJiHy. byno BumipssHo HbAlc,
a JUIST OLIHKM iHCYJIIHOPE3UCTEHTHOCTI BUKOPUCTOBYBAIN iH-
nekc HOMA-IR. Pesyrsmamu. He BUSIBIEHO CYyTTEBUX BiIMiH-

Hocteit y piBHsx BT, i BT, B 060x rpynax. CepeaHe 3HaYeHHS
BT, cranoBuiio 1,59 + 0,20 HMOB/J1 Y TPYyNi AOCTIAXKEHHS
1,72 + 1,20 amonb/n y koHTpOJbHil Tpymi (p = 0,28). Cepen-
Hiit piBeHb BT, nopiBHIOBaB 76,8 *+ 2,7 HMOJb/N y TpyMi A0CHi-
mxkeHHs Ta 77,21 £ 0,10 HMob/1 — y KOHTpOJIBHIM (p = 0,13).
Biporigni BinmiHHOCTI 3HaiaeHo B piBHIx TTI mix nBoma
rpymamu (p < 0,0001). 3adikcoBaHO BipOTiZHY Pi3HUIIIO IIOIO
BMicTy HbAlc B 000X rpymnax; cepenHe 3HaYeHHS CTAaHOBUJIO
4,87 £0,50 % y nepiuiit rpymi ta 4,12 £ 0,80 % — y KOHTPOJIBbHiit
(p < 0,0001). Ananoriuno innekc HOMA-IR BiporinHo Binpis-
HSIBCSI MiXK IBOMa TpyIaMu: cepeiHi 3HaUeHHsI CTAHOBWJIM Bifl-
nosigHo 2,65 £ 1,70 ta 1,31 + 2,80 (p = 0,0001). Bucnoexu. Ilin-
BUIlleHUI piBeHb HbAlc Ta iHCYJIiHOPE3UCTEHTHICTh Y MallieH-
TiB i3 CyOKJIIHIYHUM TiMOTUPEO30M CBiTYATh MPO MOTEHLiHHMI
3B’SI30K MiX AUC(HYHKIII€IO IIUTOITOAIOHOT 321031 Ta ITOPYIIEH-
HSIM peryisuii Mmetabonizmy rioko3u. Lli gaHi minkpeciooTbh
HEOOXiHICTb peTebHOro aHajizy Bmicty HbAlc y mauieHTiB i3
CYOKJIIHIYHUM TilIOTUPEO30M IMPU OLIHILI [JIIKEMiYHOTO CTaTyCy.
Kiro49oBi c1oBa: cyOKiIiHiuHUMI TiNOTUPEO3; IIIKOBAaHUIL TeMO-
[JI00iH; iHCYTiIHOPE3UCTEHTHICTh
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Linkage of blood glucose, insulin
and insulin resistance with excessive body weight
in patients with abdominal malignancies

Abstract. Background. There is evidence that different types of malignancies may have associations with dia-
betes mellitus (DM) and changes in carbohydrates metabolism. Other metabolic disorders like obesity may further
influence management and patients’ follow-up. There are multiple connections between both metabolism disorders
and abdominal malignancies (AM). They may result from slightly different mechanisms with up to 80 % of patients
with pancreatic cancer had DM. The purpose was to study the clinical and pathogenetic implications of the glucose
metabolism in patients with abdominal malignancies and excessive body weight. Materials and methods. This co-
hort-based observational study involves a total of 151 patients with AM divided into study (n = 121, body mass index
(BMI) = 30 kg/m?) and control (n = 30, BMI < 29 kg/m?) groups. The diagnosis, staging, prevalence of the process,
and concomitant pathology, anthropometric and statistical parameters were analyzed, and carbohydrate metabo-
lism indicators such as blood glucose, insulin and HOMA-IR were assessed. Results. The presence of AM did not
significantly influence the blood glucose concentration. The mean value of glucose in study group in patients with
excessive body weight was 1.46 times (P = 0.014) higher compared to control group with BMI < 29 kg/m? depicting
present changes in carbohydrates metabolism in these patients. While insulin did not differ between groups, HOMA-IR
value was 1.57 times (P = 0.023) higher in study group patients. Conclusions. Changes of carbohydrate metabolism
mark the difference between obese and non-obese patients with abdominal malignancies and may be considered
an important clinical factor in potentially aggravating the overall condition of the patients and increasing the risk of
postoperative complications and treatment failure. Therefore, it is plausible to consider consultation of the specialized
endocrinologist in obese AM patients or the routine inclusion of such specialist into the general cancer team.
Keywords: obesity; abdominal cavity; malignancies; surgery; insulin; HOMA-IR; glucose; diabetes mellitus

Introduction

Malignancies of abdominal organs or commonly de-
fined as abdominal malignancies (AM) are among the most
common malignancies of different locations [1]. Existing
epidemiological studies indicate a steady annual growth of
abdominal malignancies in contrast to a slight lowering in
the occurrence of malignancies in other localizations, which
makes their significance even more pronounced [2].

Among the most clinically important AMs, the diges-
tive tract (oesophagus, stomach and bowel) cancers reached
194,980 in males and 153,860 in females (348,840 in total)
new cases in USA only in 2023 with estimated overall mor-

tality reaching 172,010. Whereas the colorectal cancer alone
is the single major contributor into this statistic with 153,020
new cases annually and mortality rate of 52,550, pancreatic
and hepatobiliary cancers are the second and the third most
important AMs in Western countries |3, 4].

The gastric malignancies (about 1 million newly diag-
nosed cases) are responsible for 5—6 % of all new malignan-
cies and about 800,000 deaths annually, or approximate-
ly 8 % of all deaths related to neoplasms, and ranks fourth
leading cause of cancer-related mortality [5]. Contemporary
findings indicate associations of AM with various genetic
polymorphisms of different genes, including those directly
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responsible for metabolism regulation and control [6]. There
are multiple similarities between occurrence of colorectal,
genitourinary and liver tumours and their course emphasiz-
ing development of metabolic syndrome, diabetes mellitus
(DM) and obesity, with a number of nucleotide polymor-
phisms which are responsible for these changes [7].

Therefore, existing genetic associations link AMs and
various metabolic and immune disorders, and risk of va-
rious comorbidities are well known in this regard [8, 9]. In
addition, multiple studies associate obesity and DM as the
important factors significantly increasing the prevalence and
worsening the prognosis of different pathologies including
cardiovascular conditions and various malignancies including
AMs [10].

It is known that diet rich in saturated fats, especially
oversaturated fats, consumption of refined carbohydrates
and animal proteins, in conjunction with a low consump-
tion of vegetable fibers and inadequate physical activity are
important factors playing role in development of digestive
malignancies [11]. These factors participate in the formation
of morbid obesity, diabetes mellitus (DM), metabolic syn-
drome, and different metabolism associated conditions like
metabolism-associated steatotic liver disease, hypertension,
and other common pathologies [12, 13]. However, coronary
artery disease, hypertension, and DM are the most common
among them possibly leading to urgent interventions and
hospitalizations [14, 15].

It has been found that diabetes contributes to the onset
of breast cancer via various mechanisms, such as mitogenic
hyperinsulinaemia/insulin-like growth factor pathway signal-
ling, hyperglycaemia, inflammation caused by excess fat, and
alterations in the levels of sex hormones [16, 17]. Insulin re-
sistance (IR) is commonly described as a decreased response
of body cells to insulin and is observed when a lowering of
plasma glucose to physiological levels requires more insulin
than usual [18]. It is characterized by hyperinsulinemia, ac-
companying IR and can be found in AM patients as insulin
may act as an oncogenic factor [19]. It is an important factor
in increased obesity-related cancer mortality and morbidity.
Thus, the overall condition risk can be significantly reduced
by modifying lifestyle and reduced consumption of red meat
and processed meat products, increasing dietary fibers con-
tent [20, 21].

The HOMA-IR (Homeostatic Model Assessment for
Insulin Resistance) index is a measure used to assess IR,
consequently helping to detect any abnormalities in glu-
cose metabolism, which may be precursors to DM and
other metabolic diseases [22]. There is an association be-
tween plasma insulin concentrations and AM appearance
and progression is likely to be due to a direct effect of
these hormones on malignant cells: the insulin receptor
is commonly expressed in neoplasms, as are downstream
mediators in the canonical insulin signalling cascade, al-
though tumour insulin receptor expression and activation
by insulin may not correlate with the obesity association
of cancer types [23].

Whereas there are multiple connections between both
metabolism disorders and AM, they may result from slightly
different mechanisms with up to 80% of patients with pan-
creatic cancer had DM and antidiabetic medications like
metformin can affect risk of malignancies. DM and obe-
sity may lead to lipid deposition in liver and other tissues,
which in turn adds to impairment of insulin-related glucose
transport in organs, and promote lowered hepatic glycogen
synthesis with increased gluconeogenesis, and contributing
to fasting and postprandial hyperglycaemia and hyperinsu-
linemia, therefore increasing the risk of cancer and other
metabolism-associated diseases [24].

Therefore, the associations of abdominal malignancies,
obesity, and glucose metabolism require additional study.

The purpose of the study was focused on researching the
clinical and pathogenetic implications of the glucose meta-
bolism in patients with abdominal malignancies and exces-
sive body weight.

Materials and methods

The study conforms to generally accepted standards of
bioethics in accordance with EUC Directive No. 609 of
24.11.1986, GCP (1996), the Council of Europe Conven-
tion on Human Rights and Biomedicine (04.04.1997), the
Declaration of Helsinki of the World Medical Association
on the Ethical Principles of Conducting Scientific Medical
Research Involving Human Subjects (1964—2000), and was
conducted during 2022—2024 in the Chernivtsi Regional
Clinical Oncology Centre and the Oncology Clinic of the
Bukovinian State Medical University.

Table 1. Comparative clinical characteristics of the contingent of patients with malignant neoplasms
of abdominal organs depending on BMI (n = 151)

Variable BMI < 29, n = 30 (control) BMI 2 30, n = 121 (study) P

Age (years) 59.11 + 11.37 64.28 = 10.14 > 0.05
Sex:

— male; 17 (56.67 %) 69 (57.02 %) > 0.05

— female 13 (43.33 %) 52 (42.98 %)
Positive anamnesis 19 (63.33 %) 71 (58.69 %) > 0.05
Smoking 11 (36.67 %) 45 (37.19 %) > 0.05
Alcohol intake 7 (23.33 %) 61 (50.41 %) 0.029
BMI (kg/m?) 26.01 £2.25 34.56 + 1.01 0.0023
Waist circumference (cm) 98.44 + 3.25 109.70 + 4.05 0.032
CCl 6.21 £ 0.53 11.14 £ 2.05 0.022

Notes: BMI — body mass index; CCl — Charlson Comorbidity Index.
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Table 2. Comparative characteristics of carbohydrate metabolism indicators in patients
with malignant neoplasms of abdominal organs depending on BMI (n = 151)

Variable BMI =29, n =30 BMI 230, n =121 P
Blood glucose, mmol/l 4.93 +0.65 7.21 +0.63 0.014
Insulin, mklU/ml 7.25 + 3.39 9.21 + 2.65 > 0.05
HOMA-IR 1.78 +0.23 2.79 +0.37 0.023

The database was formed and statistical calculations were
performed using the Microsoft Office 365 system and clinical
calculators provided by MDCalc online platform. Confi-
dence interval of 95% (p < 0.05) was accepted as validity
threshold.

Results

Observation and epidemiological data collected from a
total of 151 patients with different intra-abdominal tumours.
Detailed comparative data of the study (BMI > 30) and con-
trol groups (BMI < 29) is presented in Table 1.

No significant differences were observed between study
and control groups emphasizing age, sex, family anamnesis,
and smoking. Expectedly, BMI and waist circumference
were 1.12—1.33 times higher in study group patients. Alcohol
consumption and Charlson Comorbidity Index were 1.79—
2.16 times above the control group figures.

The obtained data characterizing carbohydrate
metabolism is presented in Table 2. Whereas the presence
of AM did not significantly influence the blood glucose
concentration, the mean value of glucose in study group in
patients with excessive body weight (obese) was significantly
(1.46 times) higher compared to control group patients
with BMI < 29 depicting present changes in carbohydrates
metabolism in these patients.

However, the insulin activity didn’t differ significantly
between both groups outlining the fact that differences in
blood glucose were not related to insulin dysregulation.
This fact is confirmed by increase insulin resistance in obese
patients with AM, with 1.57 times higher HOMA-IR value
in study group compared to control.

Discussion

DM, obesity, and the metabolic syndrome became
increasingly prevalent in the over the past decades, hence
the impact of these risk factors on the growing epidemic of
cancer and other chronic non-infectious diseases attracts
common attention [25].

Multiple studies showed that excessive body weight is
associated with an increased risk of all-cause mortality,
including DM, arterial hypertension, chronic heart failure,
stroke, and particularly different types of tumours [26].
There is generally an indirect but often direct association
of obesity, DM and carcinogenesis reaching up to 51 % of
all AMs [14].

Violations of carbohydrates metabolism and DM have
increased by more than 60 % during last decades and DM
is now diagnosed in about 10 % of all adults with figures
raising up to 15—20 % in retired population. Moreover, an
additional 7 and 3 % of these age groups respectively, an
undiagnosed DM is present, and the growing prevalence of
DM is expected to double by the year 2050 [27].

Previous findings indicate the important role of insulin
resistance in development of various metabolism-associated
conditions and associations between abdominal tumours and
insulin resistance [11, 21]. Expectedly, this study indicates that
AM patients with excessive body weight demonstrate higher
glucose concentration, which may link to their comorbidities
as found by other studies [10, 14]. Interestingly, significantly
increased glucose concentration does not correlate with
increased insulin levels. However, this phenomenon is not
new and is observed in different conditions, including DM
itself, hypertension and others [4, 12].

Resulting insulin resistance as confirmed by multiples
sources supports development of both metabolism-associated
conditions and carcinogenesis itself provoking parallel
development of diseases and potentially complicating
treatment of AM patients and leading to the need of
treatment correcting [16, 20].

Conclusions

Changes of carbohydrate metabolism mark the difference
between obese and non-obese patients with abdominal
malignancies and may be considered as an important clinical
factor in potentially aggravating of the overall condition
of the patients and increasing the risk of postoperative
complications and treatment failure. Therefore, it is plausible
to consider consultation of the specialized endocrinologist in
obese AM patients or the routine inclusion of such specialist
into the general cancer team.
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Manuwescimit 1.O.", Muikoschimii KO.M.2, Cuaopyyk O.1.% Pycak O.5.2 Xomko O.M.2 Kugsik 1.B.2
" YepHiBeLbKit OBGAQCHM KAIHIYHM OHKOAOTIYHWM AMCIIQHCEP, M. YepHiBLji, YkpQiHa

2 BYKOBUHCBKIA AEPXKQBHU MEANYHWI YHIBEPCUTET, M. YepHiBLji, YKpQiHa

3 HauioHanbHm meandHuv yHisepcuteT iM. O.O. boromMonsLsi, M. Kuis, YkpaiHa

3B’5130K PiBHS FAIOKO3UM KPOBI, IHCYAIHY TO IHCYAIHOPE3UCTEHTHOCTI 3 HOAMIPHOIO MACOIO TiAQ
B NALIEHTIB i3 3AO9KICHUMWN HOBOYTBOPEHHSIMU YEPEBHOT MOPOXXHUHU

Pesiome. Axkmyaavnicmo. JloBeneHo, 110 Pi3Hi TUIIN 3I0SKICHUX
HOBOYTBOPEHb MOXYTb OYTH ITOB’s13aHi 3 IIyKPOBUM JiabeTOM Ta
3MiHaM¥ B MeTa0o:1i3Mi ByTJieBoIiB. [HIII MeTabosiuHi mopyIeH-
HSI, SIK-OT OXUPiHHST, MOXKYTb JOIaTKOBO BILIMBATH Ha JIIKYBaHHSI
1 mogablile CIOCTePEeXKEeHHs TAKMX XBOpUX. BcTaHOBIEHO Garato
3B’SI3KiB MiXX ITOPYIICHHSIMM METa0oJIi3My Ta 3JIOSIKICHUMU HO-
BOYTBOpPEHHSIMU uepeBHOI opoxxHuHu (3HYIT). BoHu MoxyTh
OyTH HACTIIKOM JEIIO0 Pi3HMX MeXaHi3MiB, mpuyomy 1o 80 % ma-
LEHTIB i3 paKoM IMiALIIYHKOBOI 3371031 MaJIM LIYKPOBUI1 Aia0eT.
Mema: BUBYUTH KIIiHIYHI I TATOr€HETUYHI HACIIIKM 3MiH MeTa-
00J1i3MY IJTIOKO3HU B MALLIEHTIB i3 3/I05IKiICHUMY HOBOYTBOPEHHSIMU
YepeBHOI MMOPOXHUHU Ta HAIMIpHOIO Macolo Tina. Mamepiaau
ma memoou. KoroptHe obcepBalliiiHe DOCTIIKXEHHS 3arajloM
oxorutoBasio 151 nmanienTa 3i 3HYII, po3gineHnx Ha OCHOBHY
(n = 121, innekc macu Tina (IMT) > 30 kr/m?) Ta KOHTPOJIbHY
(n = 30, IMT < 29 xr/m?) rpynu. Byau npoaHaizoBaHi aiarHos,
cTajlisl, MOLIMPEHICTh MPOLIECY i CYMyTHS MaTOJIOTisl, HU3Ka aH-
TPOIOMETPUYHMX Ta CTATUCTUYHUX IMTapaMeTpiB, a TAKOXK OILliHEeHi
TOKa3HWKHM BYTJICBOIHOTO OOMiHY, SIK-OT piBeHb B KPOBi TNIIOKO3H,

incyniny # inpekc HOMA-IR. Pesyasmamu. Hasiaicts 3HYII
CYTTEBO He BIUIMBAJIa Ha KOHIIEHTPALilo [JII0KO3W B KpoBi. [1pu
IIbOMY CepeIHE 3HAYCHHS TJTIOKO3M B JOCIIKYBaHii rpyTi ma-
LIIEHTIB i3 HaJMipHOIO Macoro Tija 6ys10 B 1,46 paza (P = 0,014)
BUIIMM MOPiBHSHO 3 KOHTPOJIbHOIO rpyrnoto 3 IMT < 29 kr/m?, 110
CBiTYMTD MPO HASIBHI 3MiHM B MeTa001i3Mi ByIJIeBOIiB. X04a piBeHb
iHCyniHy He Bimpi3HsiBcs Mix rpynamu, iHgekc HOMA-IR 0yB B
1,57 paza (P = 0,023) BUIIMM B yYaCHUKIB JOCTiIKYBaHOI TPYITH.
Bucnoerxu. 3miHu ByriieBOAHOr0 0OMiHY BiIpi3HSIIOThCS B OCi0 3
OXMPIHHIM Ta 06€3 HbOTO i MOXYTb PO3IJISIATUCS SIK BaKJIUBUI
KJTiHIYHUI (baKTOp, 10 MOTEHIIIHO TMOTIPIIy€E 3arajJlbHUI CTaH
MALiEHTIB Ta 30iIbIIYE PU3KK MiCAIONEpalliiHNX YCKIATHEeHD i
HE3aI0BiIbHUX Pe3yJbTaTiB JiKyBaHHS. ToMy LIJIKOM AOLIIbHO
PO3MJISIHYTU HEOOXiAHICTh KOHCYJIbTAallil €HIOKPHUHOJIOra B 0Ci0
3 OKUPiHHSIM a00 PYTMHHE BKJIIOYEHHS TAaKOTO CIieliairicTa 10
3arajbHOI OHKOJIOTIYHOT KOMaH/IH.

KimouoBi cltoBa: oxupinHs; yepeBHa MOPOXKHUHA; 3JI0AKICHI HO-
BOYTBOpeHHSI; Xipypris; iHcynin; HOMA-IR; rmoko3sa; iykpoBuii
niabet
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CTPpYKTYPHO-PYHKLIOHAAbHI TA iIMYHHi 3MiHU
LLUTOMNOAIOGHOT 30A03M B NALLIEHTIB
3 OBTOIMYHHUM TUPEOIAUTOM
nicasa nepeHeceHoro COVID-19

Pe3tome. AkTyanbHicTb. BuB4YeHHS MOCTKOBIAHUX IMYHHUX 3MiH, Y TOMY YUCIIi aBTOIMYHHUX YPaXeHb LUMTO-
rnogi6Hoi 3anosu (LU3), 3anmiuactbc 0QHUM 3 NPIOPUTETHUX HarpsMiB cy4acHoi eHgokpuHosnorii. MeTa: nopis-
HSTU CTPYKTYPHO-QDYHKLUIOHAsIbHI Ta IMYyHHI MOKa3HUKN Yy XBOPpUX Ha aBToiMyHHWY TupeoignT (AIT) 3anexHo Big
nepeHeceHoro COVID-19. MaTepianu Ta meroau. [lpoBeneHo peTpocnekTuBHuY aHania nepebiry AlT 3anexHo
Big nepeHeceHoro COVID-19 3 ouiHKOK piBHS TUpeoTporHoro ropmoHy (TTI), TupeoigH1x ropMoHIB Ta aHTUTU-
peoinHux aHTUTIn. Y rpyny gocnigxeHHs BkmodeHo 200 nayieHTis 3 AIT: 193 xiHku (96,5 %) i 7 Honosikis (3,5 %)
Bikom Big 18 go 62 pokis (cepepHivi Bik ctaHoBuB 33,80 + 0,60 poky). Yci xBopi 6y po3mnogineHi Ha 3 rpynu:
rpyna 1 — nauieHtn, y skux AlT 6yno BcTaHOBIEHO [0 nepeHeceHoro COVID-19 (73 ocobu), rpyna 2 — nayieHTy,
y sskmx AIT giarHoctosaHo niciisi COVID-19 (111 ocib), | koHTposbHa rpyna — nauieHTn 3 AlT, ki He XBopinu Ha
COVID-19 (16 oci6). 3aivicHeHO Bu3Ha4eHHs1 piBHiB TTI, BiflbHOro TMpokcuHy (BT,), a TaKoX aHTUTIN JO TMPEoiaHOI
nepokcugasu (AT-Tr1O), Tupeornobynidy (AT-TT) i peyentopa TTI (AT-pTTI) MeTOAO0M XEMIIIOMIHECLEHTHOIro
imyHoaHanizy. CTatTuctu4Hy o6pobKy AaHUX MPOBEAEHO 3 BUKOPUCTAHHSIM raketa ctatnucTuydHux nporpam Micro-
soft Excel i MedCalc Statistical Software v.19.7.2. [l nOpiBHAHHS rpyrn 3actocoByBanv Kputepivi ManHa — YiTHi;
BiAMIHHOCTI BBaxkann 3Ha4vywmmu rpy p < 0,05. Peaynbtratu. [licis nepeHeceHoro COVID-19 y nauieHTis crio-
crepiraetbcsi BiporigHe (p < 0,05) 36inbLueHHs piBHS AT-pTTI, Lo MOXe CBIig4MTV Npo aKkTUBaLito aBTOIMYyHHUX
npouecis y L1|3 HaBiTb 3a BigcyTHOCTI siBHOI TvpeoiaHoi ancebyHkuii. O6’em L3 BiporigHo (p < 0,05) 36inbLuyeTbest
niicns COVID-19, o Moxe 6yTv nposiBOM rocT3anasbHux abo peakTUBHUX 3MiH rnapeHXiMu 3as103u y BigroBigb
Ha BipycHe ypaxeHHsI. BUCHOBKM. PiBHi knacn4yHux Mapkepis aBToiMyHHoro tupeoignuty (AT-TIO, AT-TI) 3anu-
Lianucsi cTabisleHUMM | He BIBPIBHAINCA MK rpyrnamu, LLjO BKa3ye Ha VIMOBIPHY IHLLY iMyHHY MiLLeHb ab0 MexaHIi3M
ypaxeHHs L3 nicna COVID-19.

Knto4oBi cnoBa: wuronogi6Ha 3ano3a; asToiMyHHUI TUPEOIANUT; TUPEOTPOMHUI FOPMOH; aHTUTINA A0 TUPEOigHOT
rnepokcuaasu; aHTuTina [o tupeornobynidy; COVID-19

Bctyn

IMannemist COVID-19 BrimnHyna Ha XXUTTS JItOfIe y BChO-
MY CBIiTi i1 3MiHWJIa CTaBJeHHSI JIiKapiB 10 JTiKyBaHHsI 6araTbox
xBop00. Lle TakoxX 3MyCHI0 eHIOKPUHOJIOTIB TJIMOIIIE TT0-
IJISTHYTUA Ha TTpo0JIeMy PO3BUTKY TUPEOITHOI MATOJIOT1 ITiCIst
COVID-19, 1106 3aiiicHIOBaTHA MO0 JIIKYBaHHS 3 PO3yMiH-
HSIM MOXJIMBMX HACJIIKIiB Ta YCKJIaTHEHb 3 OOKY IIIUTOITO-
nioHoi 3ano3u (LL3). Xoua 13 6epesns 2020 poky BeecBitHs
OpraHisallisi OXOpOHU 3I0POB’sI He peKOMEH/IyBajla CUCTe-

MaTtu4Hy ouiHky ¢yHkiii I3 y mauientis 3 COVID-19,
MOIIMPEHICTD MiATOCTPOro TUPEOIMUTY 1 aBTOIMYHHMX 3a-
xBopioBaHb 1113 00rpyHTOBYE NOLIIBHICTH OLIIHKYM (DYHKILIT
113 y mamieHTiB, rocmiTani3oBaHUX Y BilIiJIeHHS iIHTCHCHUB-
HOI Tepartii, i BUSIBJIEHHST OyIb-sSIKMX aHOMAaJIili TUPEOITHO1
¢yHKIIiT mOTpedye 3BepHEHHS 10 eHIoKpruHoora [1].
OCKiJIbKM TUPEOINHi TOPMOHM BIUIMBAIOTh HA YUCJIEHHI
CHCTEMM OpPTraHi3My, BKJIIOUHO i3 CEpLIeBO-CYIMHHOIO i -
XaJIbHOW0, (hyHKIIOHATbHUI cTaH L3 Moxe MaTu npsiMuit
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BruiB Ha niepedir iHdexiii COVID-19. Kpim Toro, 3 ormsiny
Ha Te, 110 aHoMautii L113 moB’s13y10Th 3 TaKMMU po3Jiagamu,
SIK IIyKPOBUI Iia0eT, OXUpPiHHSI, TUC(YHKIIiS HUPOK i 3a-
XBOPIOBAHHSI MEYiHKHU, MAILIEHTH 3 IIUMU 3aXBOPIOBAHHSIMU
MaloTh Oisbllly HMOBiIpHicTb 3axBopit Ha COVID-19 3 no-
raHO KOHTPOJILOBAHUM MepeOirom.

IcHye nexinbKa Teopiid, 1110 MOSICHIOIOTh BIUIMB iH(eK-
uii COVID-19 na I13. I3 excripecye 6arato perenTopin
ACE2 i TpancMemOpaHHoi npoTeas3u cepuny 2 (TMPRSS2),
sKi BUKOpucToBYIOThCSI SARS-CoV-1 i SARS-CoV-2 mnsa
MPOHUKHEHHS 1 iH(}iKyBaHHS KIiTUH Xxa3siHa [2]. SARS-
CoV-2 TakoxX MoOXe reHepyBaTH iMyHHY BillOBiab, aKTH-
Bytouu jgimdornutu Th1/Th17, Bukinkawoyu BUBiITbHEHHS
iHTepelKiHy-6 i hakTopa HEKPO3Y MyXJIUHU O, CTBOPIOIOYHN
HuToKiHOBUI mTopM [3]. IHIIMM iMOBipHMM MexaHi3MOM
€ npsima iHBa3ist Ta iHdikyBaHHs 1113 KopoHaBipycoMm 3
BEPXHIX AUXaAJIbHUX LIISXIiB, PO 110 CBiTYNUTH OOIIMPHUIA
aronTo3, SIKU CIOCTEPIraeThCsl TIPU TiCTOJIOTIYHOMY J10-
CIlimKeHHi 3ao3u [4].

3 omsmy Ha momupeHicTs qucdyHkiii 1113 BBaxkaeTbest
JOLITBHUM 0OCTeXXeHHSI 11 (hyHKIIii B MaLli€HTIB, SIKi TOTpa-
MWIN 10 BiIAUIEHHST HEBIIKJIAAHOT IOTIOMOTY UM iIHTEHCUB-
HOI Teparii, a TAKOX IMOoJaJIbllle CIIOCTEPEKEHHS 3 METOIO0
CBOEYACHOTO BUSIBJICHHS TMOTUPEO3Y UM TUPEOTOKCUKO3Y,
MOB’I3aHUX i3 3aMajJilbHUM ab0 MEeCTPYKTUBHUM TUPEOiIu-
ToM. Y MaliOyTHbOMY BapTO IMMPOBOJMUTHU MPOCIEKTUBHI 10-
CJIIIKEeHHS, 1100 MOTJIUOUTH eNifeMioNIOTiuHi i1 KIiHIYH1
3HAaHHS, @ TAKOX ONTUMIi3yBaTH JIIKyBaHHSI 3aXBOPIOBaHb
I3 y mauientis i3 COVID-19. IlepcrieKTUBHUM HarpsimM-
KOM € BUBYEHHS 3B’513Ky Mix 1113 i HOBUMU BapiaHTaMM
SARS-CoV-2, takumu sx Delta it Omicron [4].

Meroro HaIIOro AOC/iIKEHHS OYJ10 TIOPiBHSIHHS CTPYK-
TypHOroO i (pyHKIioHanbHOTO cTany 1113, aHTUTUPEeOiTHUX
aHTuTiT y xBopux Ha AlIT 3amexxHo Big mepeHEeceHOTO
COVID-19.

Marepiaam Ta meToamn

JocnimKeHHss BUKOHAHO BiIMOBIZHO OO0 CTaHIAPTiB
oioeTmaHoro Komitery Y «IHCTUTYT eHTIOKPMHOJIOTII Ta
obMminy peyoBuH iM. B.I1. Komicapenka HAMH Ykpainu»
(mo3Bin Bix 12.04.2019, Ne 28/1-KE).

o rpyrm obctexxennx xpopux yBiiinmm 200 maiieHTiB
3 AIT: 193 xinku (96,5 %) i 7 yonosikiB (3,5 %) BikoM Bin
18 mo 62 pokiB (cepenHiii Bik — 33,80 £ 0,60 poky).

[ Bu3HayeHHs 00’ eMy 11 cTpyKtypu 1113 npoBoauiun
VJIBTPa3BYKOBe AOCTimKeHHs Ha arapartax SSA-550A Nemio
i SSA-580A NemioXG (Toshiba, fInoHist) 3 e1IeKTpPOHHUMU
JIIHITHUMU JaTYMKamMu yactotoo 9—12 M1 i noBxuHoI0
CKaHyBaJIbHOI MTOBepXHi 6 cM. BU3HaueHHs piBHIB THPeO-
tportHoro ropmMoHy (TTT), BinbHOro Tupokcuny (8T,)
MPOBOAMIN METOAOM XEMITIOMiHECIIEHTHOTO iMyHOaHaJTi-
3y Ha aHajizaTopi Cobas e 411 (Roshe Diagnostics GmbH,
Himeyunna), pedepeHTHi 3HaueHHs ctaHoBwm: TTI —
0,27—4,20 MMO/n, 8T, — 0,93—1,71 ur/nn.

JocmigkeHHsa piBHIB aHTUTUPEOITHMX AHTUTII IO
tupeoinHoi nepokcunazu (AT-TITO) i TupeornodymiHy
(AT-TT') BUKOHaHO METOIOM XEMiTIOMiHECLIEHTHOTO iMyHO-
aHatizy Ha aHasizaTopi Cobas e 411 ¢pipmu Roshe Diagnostics
GmbH (Himeuunna). PepepentHi 3Hauenns mist AT-TI1O
cranoBuiu 10 34 MO/mn, st AT-TI' — no 115 MO/ma.

HocnmimkenHs antutia no peuentopa TTI (AT-pTTT)
BUKOHYBaJIOCh B 1abopaTopii DILA MeTogom xeMiltoMiHec-
LIEHTHOTO iMyHOaHaJIi3y Ha aHamizatopi Siemens Architect
2000 (Himeuunna). Pedepentni 3HaueHHs miasg AT-pTTT
CTAHOBWJIY [IJISI TTIO3UTUBHOTO pe3ynbTaty > 0,55 MO/mi,
Ut HeraTuBHOTO — < 0,55 MO/Mt.

CraTucTuuHy 0OpOOKY JaHUX MPOBEAECHO 3 BUKOPHUC-
TaHHSM ITaKeTa CTAaTUCTUYHMX ImporpaM Microsoft Excel.
JI1st aHasi3y OTpUMaHMX JaHMX BUKOPUCTAaHI METOAY Bapi-
aliifHOI CTATUCTUKM 3a JoToMororo mporpamu MedCalc®
Statistical Software v.19.7.2. Yci KinbKicHi MOKa3HUKU
HaBeneHi y Burisiai ME (Median), LQ (Lower Quartile),
UQ (Upper Quartile). KateropianabHi 3MiHHI ITOgaHi y Bif-
COTKax. 3 omisily Ha HEeHOPMaJbHUM XapakTep po3MoIity
IaHUX BUOIpKU MOPIBHSIHHS TPYIl 3MiMAICHIOBAIN 3 BUKO-
puctanHsaM Mann-Whitney U Test. BinMiHHOCTI cepenHix
BEJIMYMH BBaXKaJKCs 3HAUMMUMU 1ipu p < 0,05.

PesyAbTaTH

Byno mpoBemeHo peTpoCneKTUBHE OOCIIKEHHS KJTi-
HiyHoro nepe6iry AIT 3anexHo BiJ mepeHeceHoi iHGeKIIil
COVID-19. bynu o6ctexeni 200 nauienTis 3 AIT: 193 xiH-
Ku (96,5 %) i 7 9onoBikiB (3,5 %) BikoM Bin 18 mo 62 pokiB.

JocninxeHHs ¢yHKIioHanbHoro crany I3 mos-
BOJIMJIO BCTAHOBUTHU, IO €YyTUPEO3 CIIOCTEpiraBcs B
57 XxBopuX; rinoTupeo3 (CYyOKIiHIYHUM i AIBHUIA 3 piBHEM
TTT > 6,0 MMO/n) Bu3HauaBcs B 143 XBopux, i3 IKUX
KOMIIeHcallisl mpernaparaMu JIEBOTUPOKCUHY OyJia B 58 ocibd
(miarmazon TTT — 0,6—4,0 MMO/1n1, cepenHe 3HaAYeHHST —
2,87 £ 0,61 MMO/n), neKoMmIIeHcallisl TimOTUPeo3y — y
85 oci6 (miamazon TTI' — 6,1—83,5 MMO/11, cepeaHe 3Ha-
yeHHs — 9,75 + 2,48 MMO/7).

Cepen ycix oocTexxeHux nauieHtis 3 AIT y 73 nawieHTiB
COVID-19 niarnocryBanu Ha 1/ HasiBHoro AIT, 111 mari-
eHTiB 3axBopinn Ha AIT micia COVID-19, 16 nauieHTis 3
AIT ne xBopinu Ha COVID-19.

BinnoBinHo xBopi Oynu posmnonineHi Ha 3 rpynu:
rpyna 1 — manieHtu, y skux AIT OyB BcTaHOBJIEHUI 10
COVID-19, rpymna 2 — nauienTu, y sskux AIT O6yB niarHoc-
toBaHuii micas COVID-19, i KoHTpoJbHA IpyIia Nalli€eHTiB,
gKi He xBopiau Ha COVID-19.

Y rpyny 1 yBiiiuuin 74 naiieHTu, cepen sikux 0yJyo
70 xiHOK i 4 yonoBiku. Y 58 nauieHTiB (78,38 %) wiei rpy-
MU CIOCTepiraBcs TiMOTUPEO3, a €yTUPEO03, BiAMOBIIHO,
y 16 mauienTiB (21,62 %). I'pymny 2 ctanoBuau 60 maiti-
eHTiB (58 XiHOK i 2 yosioBikM), cepen skux y 40 maitieH-
TiB (66,67 %) criocTepiraBcs rinotupeo3s, y 20 naiieHTiB
(33,33 %) — eyrupeo3. KoHTpoJIbHY I'pyITy CTaHOBWJIU
66 marieHTiB (65 XiHOK i 1 40OJI0OBiK), cepel IKUX OYyI0
45 manienTis 3 rimotupeosom (68,18 %) i 21 (31,82 %) — 3
€YTUPEO30M.

byno npoaHanizoBaHO BiK, iHAEKC MacH Tijla i TUpeoin-
Huii ctaryc (06’em L3, pisui TTT, BT,) y nmaitieHTiB TphoX
rpyn. Pe3ynbratv mogaHo B Taour. 1.

CepenHili Bik y4acHUKIB OyB ITOPiBHSIHHUM Y BCiX TPHOX
rpymax: 33,5 (29,0—40,0) poky B rpymi 1; 31,0 (27,0—36,5)
poky B rpymi 2 i 32,0 (27—38) poKy B KOHTPOJIbHIli TPyTIi.
Pi3Hu1st MiX rpynamMu He mocsiraja CTaTUCTUYHOI 3HAUY-
IIIOCTi, 1110 MTO3BOJISIE BBaXXaTU BUOIpKM IMOPiBHSIHHUMU
3a BiKOM.
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Ta6bnuysi 1. MepgiaHHi 3Ha4YeHHSI aHTPOMNOMETPUYHUX | TabopaTOPHUX NMOKA3HUKIB Y NaLieHTIB
3 AIT 3anexHo Big nepeHeceHoro COVID-19

Moka3HuK Fpyna 1 (n =74) Fpyna 2 (n = 60) Fpyna 3 (n = 66)
Bik, poku 33,5 (29,0-40,0) 31,0 (27,0-36,5)* 32 (27-38)
IMT, Kr/m2 22,98 (20,55-27,10) 23,15 (20,90-26,68) 23,62 (20,31-26,79)
O6’em L3, cm® 12,05 (8,80-15,00) 12,85 (10,35-18,75)* 12,40 (9,80-15,40)
TTr, MMO/n 2,40 (1,52-4,40) 2,87 (1,09-4,60) 2,36 (1,20-4,07)
BT,, Hr/an 1,03 (1,09-1,20) 1,13 (0,96-1,09) 1,17 (1,09-1,26)

lMpumitka: * — p < 0,05 nopisHsAHO 3 rpynoto 1 3a Kputepiem MaHHa — YiTHi (Mann-Whitney U Test).

Ananiz 06’emy 113 (V 11I3) moka3aB #ioro 30iIblIeH-
Hs B nauieHTiB 3 AIT, saki 3axBopinu mniciss COVID-19:
MeniaHa ctaHoBuia 12,85 cm® y rpymi 2 npotu 12,05 em® y
rpymi 1 (p < 0,05). 36inbmenns V L3 Moxe BinoOpaxaru
HaOPsSIKOBi a00 peakKTUBHI 3MiHM ITapeHXiMU Y BilllIOBiNb Ha
BipyCHe ypaxKeHH:I a0 3aItaJIbHy peakiliio. ¥ KOHTPOJIbHI
rpymi V 1113 He MaB cTaTUCTUYHO 3HAYYIIUX BiAMiHHOCTE
MHOPiBHSIHO 3 TpynamMu 2 i 3.

PiBens TTT 3anuimmaBcst B Mexkax HOpMaJIbHUX 3HAUYEHD
i He Bigpi3HsBcs Mix rpynamu (2,40 MMO/a y rpyni 1;
2,87 MMO/n y tpymi 2; 2,36 MMO/71 y Ipymi KOHTPOJTIO).
Lle cBimuuTh Mpo 30epekeHHsT HeHTPAIbHOI peryJsiii Th-
pPeoimHOI OCi B OLIBIIOCTI 00CTEXKEHMX.

Pisens BT, y Bcix rpynax nepeOyBaB y Mexax pedepeHT-
HUX 3HA4YeHb i HE MaB CTATUCTUYHO 3HAYYIIMX BiIMiHHOC-
teit: 1,03 Hr/mny rpymi 1; 1,13 vr/mny rpymi 2 1,17 ar/mn
y rpymi 3.

s ouiHKY BIIUBY ItepeHeceHoi iHdekuii COVID-19
Ha BUpPaxXeHicTb aBToiMyHHOTro mnpoiiecy npu AIT Oyno
MIPOBEACHO ITOPIBHSUIbHUI aHAJIi3 PiBHIB aHTUTUPEOITHUX
AHTUTIJI y MALi€HTIB pi3HUX rpymn. Y Tabj. 2 HaBeACHO Me-
JiaHHi 3HaUYeHHS 1 iHTepKBapTUIbHUI Aialla30H MOKa3HU-
kiB (AT-TIIO, AT-TT, AT-pTTI) y TppoX HOCTiIKyBaHUX
rpynax.

Ax BugHO 3 Ta6h. 2, piBHi AT-TIIO Ta AT-TT Oynu
BUCOKMMM i BapiaGeIbHUMU B yCiX rpyrnax, OHaK CTaTUC-
TUYHO 3HAYYIIOI Pi3HMIII MiX IpylmamMu He BusBieHo. Lle
CBIIYUTH TPO Te, 110 aBTOIMYHHA aKTHUBALlisl, TTOB’sI3aHa
3 COVID-19, He 3aBXIM MPOSIBISIETbCS Yepe3 KJIAaCUUHI
AHTUTIJIA 10 TUPEOITHUX aHTUTEHIB.

Harowmictb piBenb AT-pTTI 6yB BiporiniHO BUIIIUM Y
nauieHTiB micas nepeHecenoro COVID-19: 0,65 (0,23—
1,15) MO/mn y rpyni 2 npotu 0,30 (0,2—0,85) MO/mn y
rpymi 1 (p < 0,05). Lle Moxe CBim4uTH IIpO aKTUBAIIIIO aB-
ToiMyHHOTO npolecy, iHmykoBaHoro COVID-19, HaBiTh 6e3
SIBHOI KJIiHiKM TillepTUPEO3y.

OtpumaHi pe3yJIbTaTH CBim4aTh PO MOKJIMBUI 3B’ 130K
Mix nepeHeceHuM COVID-19 i 3MiHamMu B TUpeoinHOMY
cratyci. He3Baxkaroun Ha BiICyTHICTh KJIiHIYHO BHpaxKe-
HOTO Tillo- YM TilepTUpPeOo3y, Y YACTUHM MAILli€HTIB MiCJs

COVID-19 cnoctepiraivcst CTaTUCTUYHO 3HAYYIII 3MiHU:
migBuieHHss AT-pTTT i 36inbmenHs 06’emy 111 3. Lle moxke
cBiquuTH npo BB COVID-19 Ha TupeoinHy TKaHUHY i
iMyHHY BiIITOBI/Ib, 1110 TOTPEOYE MOAATBIIOTO MOHITOPUHTY
1 yTOUHEHHSI KJIIHIYHOTO 3HAaYeHHSI.

O6roeopeHHs

[linroctpuit Tupeoinut (I1'T) Moxe MaTu sIK BipycHe,
Tax i MoCcTBipycHe MoXomKeHHsI. Jlesiki BipycH, sIK-0T rpuity,
COVID-19, Bipyc EnureitHa — bapp, uuromeranosipyc,
rermatuT, Bipyc Kokcaki 16 i Bipyc emimeMiqHOTO MapoTHTYy,
Oysiu oB’s13aHi 3 po3BuTKoM I1T. Y HaykoBUX myOJTiKallisix,
MIPUCBIYEHUX YacTOTi po3BUTKy I1T micisa mepeHeceHO-
ro COVID-19, criocTepiraetbcs 3Ha4Ha BapiaOeIbHICTh
pe3yabTaTiB, 110 MOXe OYTM OOYMOBJIEHO K BiIMiHHO-
CTSIMM B METOJOJIOTIT TOCIiIKEHb, TaK i OCOOJIUBOCTIIMU
MONYJISILiiiHUX BUOIPOK y pi3HUX perioHax cBiTy. Hampu-
KJan, BUBYEHHs 3axBoptoBaHocTi Ha [1T min yac cranaxy
COVID-19 B o6nacri bperii, perioHi 3 HaliBUIII010 MOIIM-
penictio COVID-19 B Itanii B nepion criajnaxy rnaHaemii,
He MiATBepAWUIM 30iblIeHHs 3axBoptoBaHocTi Ha I1T [5].

AHaJoriuHi pe3ynbTaTu Oyau OTpUMaHi B JOCTiIKEeHHI
H. Bostan et al., MeTOI0 SIKOTO OYJI0 JOCIIINUTHA OyIb-sIKi
3MiHM B 3aXBOPIOBAHOCTI ¥ xapakTepucTtukax I1T muisixom
MMOPIBHSIHHS AOMAHIEMIYHOTIO i MaHAEMIiYHOTO IIePiomiB.
ABTOpPM MPOBEJIU PETPOCIIEKTUBHE OMHOILIEHTPOBE MOCTi-
IKeHHS, 110 BKII0Yaao 432 IMalie€HTiB 3 yrepiie giarHoc-
toBaHuM [T y nepion i3 ciunst 2018 poky 1o rpynens 2021
poky. Piuny yacroty I1T po3paxoByBaiu SIK KiJIbKiCTb HO-
Bux Bunazakis [1T, moaineHy Ha 3arajibHy KiJbKiCTh aMOy-
JIATOPHMUX TALIEHTIB Y TOTOYHOMY polii [6]. BusiBieHo, 1o
B rpymi nauieHTiB 3 [1T miciss COVID-19 6yio 6iiblie ocio
4OJIOBiYOI cTaTi, HiX y rpymi go nanaemii (30,6 % npotu
18,7 %; p = 0,005). YacToTa SIBHOTO TinepTUpeo3sy i cepe-
Hili piBeHb BUIBHOTO TUPOKCUHY OyJIM 3HAYHO BUIIUMMU B
rpyni [T nicas COVID-19 (p = 0,029; p = 0,001).

VY Ilisaenniit Kopei Oyyio npoBeneHO peTpOCeKTUBHE
MiXCeKIliliHe momyJIsiliiiHe JOCTiI)KeHHS 3aXBOPIOBaHOCTI
Ha [T nix yac nanaemii COVID-19 3 BuKopuctaHHsM 6a3u
naHux HauioHasnbHOT Cily>X0M MEIUYHOTO CTpaxyBaHHS 3a

Tabnuuys 2. PiBHi aHTUTUpPeEOiaHNX aHTUTIN y xBopux Ha AlT 3anexHo Big nepeHeceHoro COVID-19

MokasHuk

Fpyna 1 (n =74)

Fpyna 2 (n = 60)

Fpyna 3 (n = 66)

AT-TI, MO/mn

78 (20-445)

76,50 (20,00-271,35)

87,0 (23,5-323,0)

AT-TMNO, MO/mn

245 25 (72,70-658,0)

265,0 (83,5-738,2)

266,0 (70,9-600,0)

AT-pTTI, MO/mn

0,30 (0,2-0,85)

0,65 (0,23—1,15)*

0,6 (0,2-1,2)

lMpumitka: * — p < 0,05 nopiBHsHO 3 rpynoto 1 3a Kputepiem MaHHa — YiTHi (Mann-Whitney U Test).
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nepion Bim 2017 mo 2020 pik, sike BKTo4aso 15 447 namieH-
TiB 3 miarHo3oM I1T. 3axBoproBanicTs Ha [1T y 2020 poiti
Oysa BiporinHo Builolo, HixX y 2017—2019 poxkax (8,30 npo-
™ 7,27 Ha 100 Tuc. HaceneHHs, p < 0,001), a 3axBoproBa-
HICTb Ha pecIipaTOpHO-BipYCHi 3aXBOPIOBAaHHSI, OB’ sI3aHi
3 [T, oxkpim COVID-19, y 2020 por1i moMiTHO 3HU3UJIACS.
ITik 3axBoproBaHocti Ha [1T y 2020 poiii npunanap Ha BiK
50—59 pokiB, a ciiBBiTHOIIIEHHS KiHOK i YOJIOBIKiB CTaHO-
B0 5,4 (moxioHo mo 2017—2019 pokis) [7].

Hani metaaHani3y 24 crareii, sIKi BKIIOYaId 3arajoM
69 Bunankis I1T, nop’si3anux i3 iHdekiiero SARS-CoV-2,
3aCBiquuMiIM, 110 B ycix naiieHTiB 3 [1T croctepiranucs 6ib
y i i TupeoTokcnko3. KiiHiyHi, 6ioxiMiyHi i1 iHCTpyMeH-
TanbHi xapaktepuctuku [1T, mos’si3aHoro 3 SARS-CoV-2,
CXOXi Ha Ti, 10 crocTepiranucs y Bunagkax I1T, 3apee-
crpoBanux a0 nanaeMii COVID-19, ane BoHU BUSIBISIIOTbCS
OiIbIII Cepiio3HNMU [8].

Tepuri Bunaaxku [1T, moB’si3aHOTO 3 BaKIIMHAMU MPOTH
SARS-CoV-2, 6ynu onucani B.G. Iremli et al. [9] y Tpbox
MEIUYHMX TIPAlliBHUKIB XKiHOYOI CTaTi, SIKi 3BepHYJINCS 10
KJIiHiKM 3 6ojieM y IIUi Ta BTOMOIO 4yepe3 4—7 MHIB Ticist
BakuuHauii npotu SARS-CoV-2. IlanienTkn Manu Hera-
TUBHI aHTUTIa 1o L3 i paHille He Maau 3aXBOpIOBaHb
13, indexkuiit BepxHix AuxanbHUX 1LUIsAXiB 200 COVID-19.
PesynbraT iHCTpyMEeHTAIBHUX i JTa0OPaTOPHUX AOCTIIKEHD
Binnosiganu I1T. Hanani 3’ saBnsiiocs Bce Oiiblile TAKUX MO-
BiZIOMJIEHB IIpO BUMAAKU a00 cepii BUITAIKiB IIPO PO3BUTOK
IT nicna BakuuHaiii Bin COVID-19, sikux HajiyyBajioch
10 52y 2022 poui [10—12].

VY cyyacHMX HayKOBMX IyOJTiKallisiX HEIOCTaTHBO iH(OP-
matii mono BBy COVID-19 Ha odranemonarito ['peii-
ca. OHaK HeNIoaBHO OMMCAHO aKTUBAlli0 oTaaTbMonaTii
I'peiiBca yepe3 3 aHi micasg Apyroi AJ03M BaKLIMHU IIPOTHU
COVID-19 y 50-piunoi xinku [13].

3po06IeHO TIPUITYILEHHS, 110 IUTOKIHM BilirpaloTh ma-
TOT€HHY POJib Y PO3BUTKY aBTOIMyHHUX 3axBoproBaHb 1113
[14]. Be3acuMnTOMHMIT aBTOIMYHHMT TUPEOIAUT MOXKE CTATH
KJiHiYHO ssBHUM Y naiieHTiB 3 COVID-19 y pe3ynbraTi ono-
cepenkoBaHoro Th2 cuHTe3y aBTOAHTHUTIJT Ta OTIOCEPETKOBa-
Horo Thl kiiTuHHOrO imMyHiTeTy. JlocaimKeHHs oKa3aliu,
o AIT mig yac COVID-19 moxe Oyt cipyuMHEeHU 301J1b-
meHHsM cekpeltii IL-6 i/abo MToToKCHYHNMH eekTaMu
T-KJTITHH SIK 9aCTUHOIO Tirep3anaabHoro crany [15, 16].

AHaJIi3 3BiTiB ITPO BUITAIKM i1 0OcepBalliiiHi JOCITiIKeH-
Hst AIT i xBopobu I'peiiBca y nauienTis nicist COVID-19,
sniticHeHuit E. Tutal et al., 3acBiquus, mo COVID-19 moxe
CIIPUYMHUTHU 200 3arOCTPUTHU HasiBHE 3aXBOPIOBAHHS B
nepion pemicii. ABTopy TiHIILIM BUCHOBKY, IO IOLIJILHO
MPOBOJIUTH peryisipHy ouiHKy ¢yHkuii LI[3 siK y rocrpiit
dazi COVID-19, Tak i nin yac peKoHBajecleHl1lil, 1100 He
nponycTuT 3axBoproBaHHs 1113 i He BimkagaTy JTiKyBaH-
Hs1, 0COOJIMBO B MAalli€EHTIB 3 HASIBHUMM aBTOIMYHHUMU 3a-
xBoproBaHnHsamu L3 [17].

3rigHO 3 DOCTIIKEHHSIM, TIPOBEICHUM CepeJl MAlliEHTIB B
Ipani, 5,4 % rocmitanizoBanux 3 mpuBoxy COVID-19 manu
rinotupeo3. BinbiicTs yyacHUKIB Oyiu Bikom roHaz 50 po-
KiB i He MaJIi BUIIIOTO PiBHSI CMEPTHOCTI ITOPiBHSIHO 3 TUMU,
XTO He MaB Tinotupeosy [18]. ¥V nocnimkeHHi, y sKoMy T10-
PiBHIOBAJIM TAIIi€EHTIB 3 JIETKOI0 a00 TSKKOIO MTHEBMOHIEIO
Ha 111 COVID-19, XoneH 3 ThX, XT0o OYB rOCITiTali30BaHUIA

3 JIETKOIO [THEBMOHIEIO, HE MaB TiTOTUPEO03y, Toai 9K Y 3,2 %
MaLi€HTIB 3 TSXKKOIO IMTHEBMOHIEIO OYB rimotupeos (2,4 % —
saBHU i 0,8 % — cyokuiniuHwmif) [19].

Kpim Toro, L.Y. Tee et al. [20] onucanu BUMagoK siBHOrO
MEePBUHHOTO TiMOTUPEO3Y, SIKUI BUHUK Yepe3 7 AHiB Mics
3aBepieHHs1 COVID-19, BiH OyB noB’s13aHUi i3 XpOHIYHUM
AIT. Otxe, NepBUHHUI TIMOTUPEO3 MOXKE PO3BUHYTUCS TTi[T
gac abo micist COVID-19.

OrnrcaHo HU3KY BUMAKiB po3BUTKY AlT miciis BakiimHa-
wii mpotu SARS-CoV-2. ¥ OibIIocTi malieHTiB B aHaAMHE31
Bi3HaYaBCs LYKPOBUIi AiabeT 1-ro ThIy abo cimMeiiHuii aHa-
MHEe3 aBTOIMYHHOI TUpeoinHoi naTojiorii. CepeaHiii Bik marii-
€HTIB CTAaHOBUB 33 pOKU, a YaCOBUI1 iHTEPBAaJI Bill BAKIIMHALIi1
JI0 TTOSIBU CUMIITOMiB cTaHOBUB Bix 1 10 21 nHs. [ToBinomis-
etbes 1ipo AIT micis 3acrocyBannust MPHK -Bakiima SARS-
CoV-2 abo aieHOBipYCHUX BEKTOPHUX BaKIMH [21—23].

BucHoBku

ITicas nepeHecenoro COVID-19 y mauieHTiB criocte-
piraetbes BiporigHe (p < 0,05) 30iIbIIeHHS PiBHS aHTUTIT
no peuentopa TTI, 1o MoxXxe CBiTYMTU MPO aKTUBAILLiIO
aBTOIMYHHHMX IPOLIECIB Y ITUTONOMIOHI# 3aJ103i HaBITh 3a
BiJICYTHOCTI SIBHOI TUPEOINHOT AUCHYHKIILI.

06’em 1113 BiporigHo (p < 0,05) 30inbIIyETHCS MTiCHTS
COVID-19, 1o Moxe OyTu MposiBOM MocT3arajbHuX abo
pPeaKkTHUBHUX 3MiH MapeHXiMU 3aJ1031 Y BillIOBiIb Ha BipycHe
ypaxKeHHSI.

PiBHI KJIacHYHUX MapKepiB aBTOIMYHHOI'O TUPEOIIUTY
(AT-TIIO, AT-TT) 3anumanucst cTabiIbHUMU i HE Biopi3-
HSITUCS MiXX TpyTliaMu, 10 BKa3ye Ha UMOBIpHY iHITY iMyHHY
MillieHb 200 MexaHi3M ypaxeHHs 113 miciss COVID-19.

KonduaikT inTepeciB. ABTOpU 3asBJISIIOTH ITPO BiICYTHICTh
KOH(ITIKTY iHTepeciB i B1acHOI (piHAaHCOBOI 3alliKaBIeHOCTI
MPHU MiArOTOBLI 1aHOT CTaTTi.

Buecok asropis. bynnurina F0.B. — po3po06ka koH1iemn-
1Iii CTaTTi, OpraHizalliss 00CTeXXEeHHS XBOPUX, HANTMCAHHSI
crarti; ['aneupka A.I'. — nepexiian pedepatTy, aHai3 JiiTe-
patypu, oopobka naHux; Tepexosa .M. — Binbip xBopux
IUTs aHastizy, peaaryBaHus craTri; Llnsxruu C.JI. — cratuc-
TUYHUM aHai3 gaHux; bemrskosa FO.I. — BinbGip xBopux mis
aHaJsizy, 00CTeXXeHHs XBOPUX.
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Post COVID-19 structural, functional and immune changes of the thyroid
in patients with autoimmune thyroiditis

Abstract. Background. The study of post-COVID immune chan-
ges, including autoimmune thyroid lesions, remains one of the
priority areas of modern endocrinology. The purpose of our study
was to compare structural, functional and immune indicators in
patients with autoimmune thyroiditis (AIT), depending on the
history of COVID-19. Materials and methods. A retrospective
analysis of the AIT course depending on the history of COVID-19
was conducted with an assessment of thyroid-stimulating hormone
(TSH), thyroid hormones, and antithyroid antibodies. The study
group included 200 patients with AIT, 193 women (96.5 %) and
7 men (3.5 %) aged 18 to 62 (mean of 33.80 + 0.60) years. All
patients were divided into 3 groups: group 1 — AIT was diagnosed
before COVID-19 (73 patients), group 2 — AIT was diagnosed
after COVID-19 (111 people) and the control group — AIT without
COVID-19 (16 patients). The levels of TSH, free thyroxine, as well
as thyroid peroxidase antibodies, thyroglobulin antibodies, TSH
receptor antibodies were determined by the chemiluminescent
immunoassay method. Statistical data processing was performed

using the Microsoft Excel statistical software package and Med-
Calc Statistical Software v.19.7.2. The Mann-Whitney test was
used to compare groups; differences were considered significant
at p < 0.05. Results. After COVID-19, patients have a significant
(p < 0.05) increase in the level of blood TSH receptor antibodies,
which may indicate the activation of autoimmune processes in
the thyroid gland even in the absence of obvious thyroid dysfunc-
tion. The thyroid volume significantly (p < 0.05) increased after
COVID-19, which may be a manifestation of post-inflammatory
or reactive changes in the gland parenchyma in response to viral
damage. Conclusions. The levels of classical markers of autoim-
mune thyroiditis (thyroid peroxidase and thyroglobulin antibodies)
remained stable and did not differ between groups, indicating a
possible different immune target or mechanism of thyroid damage
after COVID-19.

Keywords: thyroid; autoimmune thyroiditis; thyroid-stimulating
hormone; thyroid peroxidase antibodies; thyroglobulin antibodies;
COVID-19
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Ghrelin levels and changes in eating behaviour
in the early stages of obesity-related
chronic kidney disease

Abstract. Background. Endocrine imbalance leading to impaired glomerular renal function is poorly understood.
The role of the orexigenic hormone ghrelin in the development of renal dysfunction remains incompletely clarified.
The purpose was to study ghrelin levels, their relation to the metabolic parameters, and changes in eating behaviour
characteristics in the early stages of obesity-related chronic kidney disease (CKD). Materials and methods. 300 pa-
tients with CKD were examined and divided into 4 groups: the first group consisted of 70 people with the first stage
CKD and normal body weight, the second group included 72 patients with the second stage CKD and normal body
weight; the third group consisted of 70 people with the first stage CKD and obesity, and the fourth group included
88 patients with the second stage CKD and obesity. The control group consisted of 30 practically healthy individuals.
All participants had their body mass index measured, and glomerular filtration rate was calculated using CKD-EPI
equations based on creatinine, cystatin C, and their combination (CKD-EPIcysC/cr). The levels of cystatin C and
ghrelin in blood serum were determined by enzyme-linked immunosorbent assay. HOMA-IR was calculated as well.
Eating behaviour and its types were assessed using the Dutch Eating Behaviour Questionnaire. Results. Ghrelin
levels decreased in the third group and increased in the fourth one. In patients with obesity, a significant correlation
was observed between the concentration of total ghrelin and body mass index: inverse in the third group (r = —0.46,
t=2.1), and direct in fourth group (r = 0.74, t = 2.5) (p, , < 0.05). Correlation analysis of cystatin C and ghrelin levels
showed a direct correlation between an increase in both indicators in patients with the second stage CKD against the
background of obesity. A significant direct average correlation was also found between glucose and ghrelin levels
(r=0.68,t=2.9, p <0.05), as well as between ghrelin concentration in blood serum and HOMA-IR (r = 0.56, t = 2.05,
p < 0.05) in the fourth group. In this group, there was a close correlation between ghrelin levels and emotional type of
eating behaviour (r = 0.59, t = 2.5, p < 0.05). Conclusions. As CKD progresses, changes in ghrelin levels correlate
with increased cystatin C, HOMA-IR, and emotional type of eating behaviour in patients with the second stage CKD
against the background of obesity. These disorders apparently contribute to glomerular damage.

Keywords: chronic kidney disease; obesity; eating behaviour; ghrelin; cystatin C

Introduction

Obesity and chronic kidney disease (CKD) are serious
public health problems worldwide. Obesity is considered a
pandemic with potentially severe consequences for individual
health [1]. Today, it is recognised as a polyetiological disease
that develops not only due to energy imbalance but also un-
der the influence of various genetic and neurological factors,
endocrine function, lifestyle, and eating behaviour [2].

The relevance of the problem of kidney damage in pa-
tients with obesity is due to the increasing frequency of

nephropathies associated with metabolic disorders, their
tendency to progress, and the complexity and need to opti-
mise early diagnosis [3]. In 2014, more than 600 million
adults (aged 18 years and older) were diagnosed with obesity
[4]. In the USA in 2013—2014, the age-adjusted prevalence of
obesity was 35 % among men and 40.4 % among women [5],
and in the UK, almost 66 % of adults were overweight [6].
It is predicted that obesity that appeared at the age of 40 can
reduce life expectancy by approximately 7 years in non-smo-
kers and by 13 years in smokers [7].
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An increase in body mass index (BMI) is one of the
important factors in the development of CKD [8]. Each
additional increase in BMI by 1 kg/m? is associated with a
2 % increase in the probability of a decrease in GFR below
60 ml/min/1.73 m? [9]. Therefore, the increasing prevalence
of obesity contributes to the development of chronic kidney
disease and, as a consequence, cardiovascular disease [10].
CKD occurs in about 10 % of the population in the Western
world and is associated with cardiovascular risk and overall
mortality [11].

The incidence of CKD in the world is about 12 % [12],
while it also increases cardiovascular mortality in the general
population by 10 times [13]. According to various resear-
chers, by 2040, CKD will become the fifth leading cause of
death, and the presence of obesity will additionally contri-
bute to this [14].

Ghrelin, leptin, and insulin play an important role in the
formation of obesity and its impact on renal function and
pathology [15]. Ghrelin is a 28-amino acid peptide secreted
by P/D1 cells of the gastric mucosa. This peptide is charac-
terised by the property not only to stimulate the secretion of
growth hormone, but also to increase food intake (according
to the mechanism of action of oroxigenic peptide Y), as well
as to reduce the sympathetic activity of the autonomic ner-
vous system [16]. Ghrelin and leptin are in antagonistic re-
lationships at the level of hypothalamic neurons, which have
specific receptors for each of these peptides [17]. The main
factor regulating the production of ghrelin is the intake of
high-calorie, quickly digestible food. Unlike individuals with
normal weight, in obese patients, the level of ghrelin after a
meal did not decrease, so such patients did not experience a
feeling of satiety and consumed more food [18].

As a result, glucose tolerance is impaired at high levels
of ghrelin, so its role in the pathogenesis of diabetes mellitus
cannot be denied [19]. Daily consumption of high-calorie
food can also affect ghrelin concentration [20]. Although
ghrelin is secreted into the bloodstream mainly from endo-
crine cells of the stomach, there is evidence that other tissues
can also synthesise ghrelin, including the kidney [21], where
it is metabolised and excreted. According to some research-
ers, when kidney function changes, the level of ghrelin is
variable, and its secretion can be influenced by both central
signals of the hypothalamus and the metabolic status of pe-
ripheral tissues [22]. Along with the disruption of general
and local metabolism, the level of ghrelin can be affected by
a decrease in renal clearance [23].

Thus, as can be seen from the analysed literature sources,
the role of ghrelin in the development of renal dysfunction
remains incompletely understood, and the study of individual
mechanisms of such influence is relevant.

The purpose of our study was to investigate the level
of ghrelin, its association with metabolic parameters, and
changes in eating behaviour characteristics at the early stages
of CKD associated with obesity.

Materials and methods

300 patients with chronic kidney disease were examined,
including 134 women and 166 men, who were hospitalized in
the arterial hypertension department of the Ivano-Frankivsk
Regional Clinical Cardiology Centre, the urology and

cardiology department of the Central Municipal Clinical
Hospital in Ivano-Frankivsk City (Ukraine). The average
age of the examined women was 55.36 + 2.02 years and
47.45 £ 2.66 years for men.

The first stage of CKD was diagnosed in 140 patients (61
women and 79 men) (average age is 46.43 + 3.77 years), and
the second stage in 160 patients (76 women and 84 men)
(average age is 53.07 £ 2.61 years). Patients were divided
into 4 groups: the first group consisted of 70 patients with the
first stage CKD and normal body weight, the second group
included 72 patients with the second stage CKD and normal
body weight; the third group consisted of 70 patients with the
first stage CKD and obesity, and the fourth group consisted
of 88 patients with the second stage CKD and obesity. The
control group included 30 practically healthy individuals (13
women and 17 men), whose average age was 36.7 + 8.6 years.

The causes of CKD progression included upper urinary
tract infections in 11.8 %, urolithiasis in 19.89 %, glomeru-
lonephritis with symptomatic renoparenchymal arterial hy-
pertension in anamnesis in 15.76 %, congenital anomalies of
the genitourinary system in 6.9 %, essential arterial hyperten-
sion in 29.1 %, ischemic heart disease with heart failure in
18.89 %. The average duration of CKD was 7.1 & 2.3 years.
The exclusion criteria were diabetes mellitus, hypothalamic
and endocrine obesity, acute myocardial infarction, stages
3—4 according to NYHA congestive heart failure, liver failure
and stages 3—4—5 CKD.

All patients underwent general clinical examinations.
Glomerular filtration rate was calculated using the CKD-
EPI formula based on creatinine, cystatin C and their com-
bination (CKD-EPIcysC/cr) (ml/min/1.73 m?) using the
calculator of the USA National Kidney Foundation (http://
www.kidney.org/professionals/kdoqi/gfr _calculator.cfm).
Cystatin C level in blood serum (in healthy subjects —
0.79—2.15 mg/1) was investigated by enzyme-linked immu-
nosorbent assay using the Human Cystatin C ELISA kit
(the Czech Republic) on a Stat Fax analyser (No. 7898).
Ghrelin level in blood serum (pg/ml) was determined by
enzyme-linked immunosorbent assay using the Human
Ghrelin ELISA kit (CIF) on a Stat Fax analyser.

Homeostasis model assessment for insulin resistance
(HOMA-IR) was used to assess insulin resistance, which
was calculated according to the following formula (reference
values are 0—2.7):

HOMA-IR = fasting insulin (immunochemiluminescent
method) (uU/ml) % fasting glucose (mmol/1)/22.5.

To assess the type of eating behaviour, the Dutch Eating
Behaviour Questionnaire (DEBQ) was used, created by van
Strien et al. in 1986 and validated on 1170 patients, divided
by gender and presence/absence of obesity [24]. The tech-
nique allows for assessing eating behaviour according to three
types that can affect body weight gain: emotional, external
and restrictive. It is used for diagnostics in most typical stu-
dies aimed at studying eating behaviour. DEBQ consists of
33 statements, each of which the respondent assessed con-
cerning himself: “Never” (1 point), “Rarely” (2 points),
“Sometimes” (3 points), “Often” (4 points) and “Very of-
ten” (5 points). In the subsequent calculation, the points
on each scale were summed and divided by the number of
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questions in the scale. Questions 1—10 characterise the scale
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The decrease in glomerular filtration rate in patients with
the second stage CKD and obesity (the fourth group) had an
inverse correlation of medium strength with the level of total
ghrelin (r = —0.66. t = 3.05. p < 0.05) (Fig. 2). At the same
time, in patients with the first stage CKD and obesity, these
indicators were not correlated. Other researchers also point
to a positive correlation between elevated levels of ghrelin and
creatinine in advanced CKD, which developed against the
background of obesity, elevated blood pressure, and meta-
bolic syndrome [25].

When assessing the indicators of carbohydrate meta-
bolism, the fasting glucose level in all groups did not differ
statistically. In particular, HOMA-IR in patients of the first
group practically did not differ from the indicator in healthy
individuals, the second group tended to increase and in the
third group, it was higher than in healthy individuals and
the examined in the first group by 2.9 times (p < 0.001). In
patients of the fourth group, HOMA-IR was higher than
the indicator in healthy individuals by 3.9 times (p < 0.001);
higher than the indicator in examined patients of the second
group by 3.6 times (p < 0.001); and higher than the indi-
cator in examined patients of the third group by 1.32 times
(p < 0.05). Insulin resistance is present in the early stages
of CKD and increases as it progresses [26]. The correlation
analysis revealed a significant moderate positive relation-
ship between glucose levels and ghrelin (r = 0.68, t = 2.9,

p < 0.05) (Fig. 3), as well as between serum ghrelin con-
centration and HOMA-IR (r = 0.56, t = 2.05, p < 0.05) in
patients of the fourth group (Fig. 4).

In patients of the third group with signs of insulin re-
sistance, ghrelin levels were slightly lower, but there was no
significant correlation between these indicators. Low ghrelin
concentrations are associated with its inhibitory effect on the
islets of the pancreas, in particular, its inhibitory effect on
insulin release [27]. According to other authors, low plasma
ghrelin levels can activate a cascade of growth hormone/
insulin-like growth factor-1 interactions, which in turn can
increase insulin resistance [28, 29].

Assessment of eating behaviour (EB) is one of the de-
terminants of chronic diseases and obesity. Eating habits,
in addition to genetic predisposition, a sedentary lifestyle
and the environment, play a key role in the pathogenesis of
obesity [30]. Pathological eating habits are associated with
a significant percentage of deaths from heart disease, stroke
and type 2 diabetes mellitus [31].

Data on the frequency of different types of EB are pre-
sented in Fig. 5. As can be seen from Fig. 5, 40 % of patients
in the third group had an emotional type of EB, and 45.7 %
had external EB. According to Y.Y. Kokorina and A.V. Psatii,
external eating can also become a means of communication
and encouragement, since food, in addition to satisfaction,
can serve as a link in interpersonal communication [32].
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Figure 1. Correlation between total ghrelin
and cystatin C levels in patients of the fourth group

Figure 2. Correlation between total ghrelin level
and GFR (CKD-EPI) in patients of the fourth group

75 T T T T T T T T T T
70 ° o
©o o 6 o
65 o 8 8 T
E 60 ! e
< L i
~ e 8 o ° b
g 55 F o ° o 8 § § ° s .
£ s o
© 50 ° o 8 o
E o o o
O 45+ ° 000 o o ©
40 o ) T
o o
35 I o o b
30 1 1 1 1 1 1 1 1 1 1
40 42 44 46 48 50 52 54 56 58 6.0 6.2
Glucose, mmol/l

75 T T T T T T T T T T T T T T
70 oo -
§ o °
65 o o 9 %, ) T
E60F o ! o
1S B ° ° ]
> % c°ogt g %0 %4 ° o
2 55k @ o0 00 o Sos s, i
< o | %
g 50 g o° % o o b ° ]
(O 45 oo o og 4
40 o ]
o o
BE . 1
30 1 1 1 1 1 1 1 1 1 1 1 1 1 1
44 46 48 50525456 586.06.2646668707274
HOMA-IR

Figure 3. Correlation between total ghrelin
and glycemia level in patients of the fourth group

Figure 4. Correlation between the level of total ghrelin
and HOMA-IR in patients of the fourth group
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Figure 5. Frequency of eating behaviour types (%)
in the examined groups of patients

In patients of the fourth group, the emotional type of
EB prevailed (54.5 % of patients). The external type was
observed somewhat less frequently — 34.1 %, and even less
frequently — the restrictive type (11.3 % of patients). The
data obtained are consistent with the results of H. Ben-
baibeche et al., who prove that eating in response to emo-
tional factors is recognised as a high-risk factor for the
development of overweight, obesity, diabetes and heart
disease, and suggest that 60 % or more of people who are
overweight or obese are emotional eaters [33]. The restric-
tive type of EB has the smallest share in the structure of
EB in patients with obesity. Thus, in patients of the third
group, it is diagnosed 3.1 times less often than the external
type and 2.7 times less often than the emotional type. In
patients of the fourth group, it is diagnosed 4.8 times less
often than the emotional type and 3.0 times less often than
the external type. In groups of patients without obesity, EB
disorders were minimal: among patients of the first group,
they were observed in 17.1 % (12 patients), and in patients
of the second group, in 18.0 % (13 patients). No correlation
was found between ghrelin and types of eating behaviour
in patients of the first and the second groups. In patients
of the third group, the correlation between ghrelin and
emotional and external types of eating was weak and unre-
liable. At the same time, patients of the fourth group show
a close correlation between ghrelin levels and emotional
type of eating behaviour (r = 0.59, t = 2.5, p < 0.05). Re-
search by A. Mammeri and A. Tebaibia confirms the role
of ghrelin in hedonistic eating, as overweight patients who
consume more palatable foods have been found to have a
positive association between ghrelin and high-calorie food
consumption [34].

Discussion

Obesity and CKD are serious public health problems
worldwide. Excessive fat accumulation is an independent
risk factor for many diseases, such as CKD, type 2 dia-
betes mellitus, cardiovascular disease, fatty liver disease,
obstructive sleep apnoea, osteoarthritis, gastroesophage-
al reflux disease, and even some types of malignant neo-
plasms [35]. However, the exact mechanisms that directly
affect the kidneys against the background of obesity and
can lead to the development of CKD or worsen the course

of the disease have not been fully elucidated. Moreover, in
some individuals with obesity do not develop CKD, and
about 25 % of those with CKD are considered metabolically
healthy, confirming that weight gain alone is insufficient
to induce kidney damage [36]. BMI is currently one of the
risk factors for CKD [37]. Cystatin C is a more accurate
endogenous marker of GFR than creatinine in blood serum
and indicates earlier changes in kidney function [38]. The
level of cystatin C in blood serum is much less dependent
on patient characteristics such as gender, age, body size and
composition, as well as nutritional status [39]. We found a
significant increase in cystatin C levels in a group of patients
with the second stage CKD with obesity, which is consis-
tent with the data of J. Bjork et al. and indicates its role as
a predictor of kidney damage in the accurate assessment of
glomerular filtration rate [40].

In recent years, the role of the orexigenic hormone
ghrelin has been widely discussed, both in terms of its
involvement in the pathogenesis of obesity, regulation of
carbohydrate metabolism, appetite and eating behaviour,
and in the analysis of associative relationships in patients
with CKD. According to K. Skoracka et al., plasma ghrelin
levels are lower in individuals with obesity and, with some
exceptions, may be inversely proportional to body weight
[17]. Ghrelin metabolism is influenced by the nutritional
status of patients with CKD and kidney function, as they
excrete ghrelin from the body [41]. Therefore, the increase
in ghrelin levels in the second stage CKD with obesity in
patients of the fourth group that we observed may obviously
be associated with incomplete excretion of ghrelin by the
kidneys.

The effect of ghrelin on glucose metabolism and insulin
resistance is ambiguous. On the one hand, it stimulates
insulin secretion in animals both in vitro and in vivo. On
the other hand, its inhibitory effect on insulin levels pre-
viously stimulated by glucose has been demonstrated [42].
According to E. Becer and M.C. Ergoren [43], this sug-
gests that the higher insulin levels observed in patients with
obesity may lead to a decrease in plasma ghrelin levels, as
it participates in various metabolic reactions, modulating
insulin signalling pathways in hepatocytes and regulat-
ing genes involved in gluconeogenesis. Insulin resistance
in patients with CKD is caused by many factors, such as
physical activity, chronic inflammation, oxidative stress,
vitamin D deficiency, metabolic acidosis, anaemia, and
lipid metabolism disorders [44]. Hyperinsulinemia can
lead to glomerular ultrafiltration, endothelial dysfunc-
tion, and increased vascular permeability through the in-
sulin-like growth factor-1 pathway, which contributes to
proteinuria, which in turn causes tubulointerstitial dama-
ge and fibrosis [27]. In our study, we found that a higher
HOMA-IR correlates with elevated ghrelin levels, which in
turn increase with a decrease in GFR, which is associated
with a higher risk of CKD.

Obesity causes resistance to central ghrelin signalling
in the hypothalamus. A decrease in its blood level or cen-
tral resistance in obesity can impair its regulation of the
hypothalamic-pituitary-adrenal axis, since ghrelin stimu-
lates the secretion of corticotropin-releasing hormone
[45]. In patients with CKD and obesity, it was found that
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emotional eating is accompanied by external eating be-
haviour disorders, although in patients of the third group,
the emotional and external types of eating behaviour did
not differ significantly in percentage terms. In the patients
of the fourth group, the largest percentage was made up
of those with emotional eating behaviour, and a positive
correlation with ghrelin was observed. According to re-
search by M. Wang et al., plasma ghrelin levels decrease in
patients with obesity and the levels of insulin and insulin
resistance increase, which affects normal glucose homeo-
stasis and may increase the risk of metabolic diseases [46].
The decrease in GFR with an increase in ghrelin levels
that we found is consistent with the results of studies by
M. Ibrahim et al., who also showed that ghrelin known for
its regulation of energy homeostasis and growth hormone
release, modulates critical signalling pathways involved in
podocyte function and survival, and that impaired ghrelin
clearance manifests as glomerular filtration barrier dys-
function [47].

Conclusions

Thus, as can be seen from the results of our studies, in
cases of the development of the initial stages of chronic kid-
ney disease associated with obesity, there are multidirectional
changes in serum ghrelin levels, in particular, a decrease in
the first stage and an increase in the second stage of CKD. At
the same time, as CKD progresses, these changes correlate
with an increase in cystatin C concentration as a marker of
early kidney damage. At the same time, carbohydrate me-
tabolism disorders appear, as evidenced by an increase in
HOMA-IR. Eating behaviour disorders, which are particu-
larly pronounced in the second stage, also contribute to the
development of the initial stages of CKD against the back-
ground of obesity, which is further facilitated by an increase
in ghrelin concentration.
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IBAHO-DPAHKIBCHKM HALIOHAABHUI MEANYHWV YHIBEPCUTET, M. IBAHO-OPaHKIBCHK, YKpaiHO

PiBeHb rpeAiHy Ta 3MiHU XAPYOBOT MOBEAIHKM HO POAHHIX CTAASIX
XPOHIYHOI XBOPOOGU HUPOK, NOB’A3CHOI 3 OXXUPIHHAM

Pesiome. Axmyaavnicms. EHI0KpUHHMIA nucOanaHc, AKUii mpu-
3BOJUTH A0 IMOIIKOIKEHHS KJIyOOUKOBOI (PYHKIIII HUPOK, € Ma-
JIOBUBYEHUM. POJIb OPEKCUTEHHOTO TOPMOHY TpeliHy B PO3BUTKY
nopyuieHb (hYHKILT HUPOK 3aJTUIIAETHCS HE 10 KiHLIS 3’SICOBAaHOIO.
Mema: BUBYUTH piBEHb I'PEJIiHY, HOTO 3B’SI30K i3 METa0OJITHUMM
MOKa3HMKaMM, 3MiHAMHU Xap4yoBOi MOBEAiHKMA Ha paHHIX CTali-
SIX XpOHIYHOI XBOpoOUu HUPOK (XXH), moB’s3aH0i 3 OXKUPiHHSIM.
Mamepiaau ma memodu. O6crexero 300 nanienTis i3 XXH. Ix
oynio monineHo Ha 4 rpynu: I (n = 70) — XXH I cT. Ta HOpManbHa
maca Tina, II (n = 72) — XXH II cr. i HopmanbHa Maca Ttina; 111
(n=70) — XXH I cr. Ta oxxupinHus, IV (n = 88) — XXH Il ct. i
oXupiHHs. KoHTposbHY rpyy ctaHoBUIM 30 MPaKTUYHO 310pO-
BMX 0Ci0. YciM XBOpUM BU3HAYaJIM iHIEKC MacH Tijla, pO3paxoBy-
BaJIM IIBUIKICTh KIIyOOuKOBOi dinbrparii 3a opmymamu CKD-
EPI Ha ocHOBI piBHS KpeaTuHiHy, nucTaTuHy C Ta ix moemHaHHS
(CKD-EPIcysC/cr). ¥Ymict uucratuny C i rpefiiHy B CUpOBaTLi
KpOBi BU3HAYAJIM METOIOM iMyHO(epMeHTHOTO aHai3y. Po3pa-
xoByBas iHHeKc HOMA-IR. XapuoBy moBemiHKYy Ta ii TUTIH OLIi-
HIOBaJIM 32 ToroMoroio ['oy1aHIchbKOoro onmuTyBaJIbHMKA XapyoBOi
noBeliHKU. Pezyasbmamu. BUsiBieHO 3HVUXKEHHST PiBHS I'peJliHy B

II1 rpymi ta itoro 3pocranHss — B IV. ¥ nmauieHTiB 3 0XXUPiHHAM
CIIOCTEPiraBcsI BipOTiMHUI KOPEISLiHHNNA 3B’ I30K MiX KOHLICH-
Tpalli€lo 3arajbHOro rpejliHy i iHIeKCOM MacH Tijla: 00epHEHUI —
y I rpymi (r=—0,46,t = 2,1) i npsamuit — y IV (r= 0,74, t = 2,5)
(p;., < 0,05). Kopensuiitnuii aHaii3 piBHiB uucratuny C i rpesiny
MIPOAEMOHCTPYBAB MPSIMUIA 3B’SI30K MiX ITiIBUILIEHHSIM 000X IT0-
Ka3HMKiB y nauieHTiB i3 XXH II cT. Ha T1i oxkupiHHs. BusiBieHo
BipOTiTHMIA TIPSIMUIA 3B’SI30K CEPEIHBOI CHJIM MixX PiBHEM IIIIOKO3U
i rpestinom (r = 0,68, t = 2,9, p < 0,05), a TaKOX MiX KOHLIEHTpa-
LIi€10 TPpeITiHy B cUpoBaTLi KpoBi it ingekcom HOMA-IR (r = 0,56,
t = 2,05, p <0,05) y IV rpymni. ¥ wiit rpymi Takox 3adikcoBaHO
TICHUI KOPEJSILIITHUI 3B’ 130K MiXK piBHEM TpeJliHy i eMOLIIMHUM
TUTIOM Xap4oBoi nmoBeniHku (r = 0,59, t = 2,5, p < 0,05). Bucnosxu.
13 mporpecyBanHsaM cranmii XXH 3MiHU piBHSI TpesliHy KOpeo-
I0Th i3 MiIBUINEHHSIM KOHIIEHTpalii uuctatuHy C, iHIeKcoMm
HOMA-IR Ta eMOLIilfHUM TUITOM XapuoBOi OBEIiHKM B MAILIIEHTIB
i3 XXH II c1. Ha T1i 0XupiHHS. BusiBieHi MOpYIIEHHSI OYEBUIIHO
MPU3BOIATD 0 TOLIKOMIKEHHST KITyOOUKiB HUPOK.

Kimo4oBi cjioBa: xponiyHa xBopo6a HUPOK; OXKMUPIHHA; XapuoBa
MoBeiHKa; rpefiiH; nucratua C
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CTOH HEMPOEHAOKPUHHOT CUCTEMM,
MEHTOABHOIO 3AOPOB’A TA AKOCTI XXUTTSH
Y XIHOK penpoAYKTUBHOTO BiKY
B YMOBOX BOEHHOIO CTCOHY

Pestome. AkTyanbHicTb. Briyiie BOEHHOIO CTaHy B YkpaiHi Ha HeyipOeHOKPUHHY CUCTEMY Ta CTaH MEeHTasIbHOro
3[0POB’s1 Y XIHOK pernpoayKTUBHOIo BiKY, OCOBJIMBO BHYTPILLHBO NepeMILLeHVX, CbOro4HI € aKTyaslbHO MPo6IEMOKO
4Yepe3 HasiBHICTb XPOHIYHOIo CTpecy Ta BUMarae rpoBeAeHHs JOCTIMKEHHS Y LbOMY HanpsaMKy /151 BUSHAYEHHSs
rofasnbLUOi TaKTUKV BEAEHHS NayieHToK Uiei koropty. MeTta: BUBHEHHS 3MiH rOPMOHAaIIbHOIro roMeocTasy, MeHTaslb-
HOro 340p0oB’si Ta AKOCTI XUTTS Y XIHOK pernpoayKTUBHOIo BiKy B yMoOBax BOEHHOro ctaHy. Matepianu ta metoau.
Y MypHWi 4ac o6¢TexXeHo 45 340p0oBUX XIHOK, Mif Yac BOEHHOro cTaHy — 32 340PO0Bi XiHKW, sIKi He 3MiHWIM MicLe
MPOXUBAHHSI Ta MELLKATb Ha MIAKOHTPOSLHIV YKpaini Teputopii, i 31 BHYTPILLHBO repemilleHy 0coby BHAC/LOK
6oviosux aivi. Y cuposartLi KpoBi y ¢bOmiKy/IiHOBY ¢hady MEeHCTPyasibHOro UnKily BU3HA4Yasn piBeHb KopTU3Osy,
CEepPOTOHIHY, MPOIaKTUHY, GOOTTIKYTOCTUMYIIOKHOrO | IIOTEIHI3YI0HOro roPMOHIB, €CTPaaiony, NporecTeEPoHy, Tmpe-
OTPOIMHOrO rOPMOHY IMYHOXEMIIIOMIHECLIEHTHUM METO[OM; Y [OBOBIV cedi — foghaMmiHy, aapeHasiHy, HopagpeHaniHy
MeToLOM iMyHOhepMeEHTHOro aHaniay v ingekc HOMA. PisHi TpmuBoru Ta genpecii BusHa4anm 3a wikanoo HADS,
acteHito — 3a MFI-20, AKicTb XUTTS ouiHoBam 3a cTaHgapTHumM onuTtyBanibHukom CQLS. Pesynbratn. Y XiHOK
rig 4ac BiviHW, 0COB/IMBO y BHYTPILLHbO MEPEMILLEHNX, BCTAHOB/IEHO HAsIBHICTb CEPHO3HUX PIZHOMIaHOBUX 3MiH
rOPMOHAITbHOIr0O (POHY MOPIBHAHO 3 AaHUMU Y MUPHWU Yac. Pe3ynbtati nokasasu, Lo rig Yac BiviHU CriocTepIiracTbCsi
nigsuiyeHHss HOMA i BiporigHe vioro 36ibLUEHHS y BUMYLLIEHNX MEPECENIEHOK MOPIBHAHO 3 JOBOEHHWUM YaCOM | 3MiHN
MiKpoGioLjeHO3y Ta IoripLUEeHHS] MICLIeBOro iMyHITETY rnixsun. BUCHOBKW. BusiBrieHo nopyLueHHs1 HeVpoeHZOKPUHHOT
cucTemu, MikpobIioLIeHO3Y, MEeHTaslbHOro 340PO0B’s1 Ta AKOCTI XXUTTS Y XIHOK i Yac BiviHW MOPIBHAHO 3 MUPHUM Ha-
COM, 0COB/IMBO Y BUMYLLIEHUX NEPECENIEHOK, Hanpyry aganTuBHUX MexaHiamis. BusiBrieHoO B3aEMOBI/INB MEHTasIbHUX
haKkTopiB Ha piBEHL FOPMOHIB | FOPMOHAIbHWY QYOH, LLO MIATPUMYE MEHTAaSIbHI MOPYLLIEHHS.

Knroy4oBi cnoBsa: HelipoeH[okpyHHa cuctema,; ropMoHU; MEHTasIbHE 340PO0B’Si; XiHKU; SKICTb XUTTS; perpoayK-
TUBHWUV BIK;, BOEHHWV CTaH; BHYTPILLUHBO repemileHi ocoou

Bctyn

BoenHa arpecist npotu YkpaiHu Hece YuMasio BUKJIMKIB
IIJIsI CYCIIUIBCTBA 3aTajioM i MEIUYHOI CITUIBHOTH 30KpeMa,
TOX HeoOXigHe BUBYEHHS ii BIUIMBY Ha CTaH 310poB’d [1].
Oco0aMBO aKTyaJIbHUM CTA€ AOCHIIXKEHHS 3MiH TOPMO-
HaJILHOTO TOMEOCTa3y Ta MEHTAJIbHOTO 370POB’S Y XXKiHOK
PEeNpOAYKTUBHOIO BiKY, SIKi MEIIIKaIOTh Ha IMiIKOHTPOJIbHIM
VkpaiHi Teputopii, Ta y BHyTPIlIHBO ITePEeMillleHNX BHA-

CJTiIoK O0MOBUX Miil, OCKIJIBKY MCUXOEMOIIHUI CTpeC €
OIHUM i3 KJIIOYOBUX (haKTOpPiB, 110 MOAYJIOIOTH MPOSIBU
MaTOJIOTIYHMX CTaHiB [2, 3].

KepTBamu BiliHU € He JUIIEe BiiCbKOBi, a i IMBIJIbHI,
30kpeMa kiHnku. Y 2014 p. Ha cxomi YkpaiHu po3mouaBcs
30pOoiHMIT KOH(ITIKT, BHACIIIOK SIKOTO 3pocia KiJIbKiCTh
3BEpHEHb MO CcIelliali3oBaHy TiHEKOJOTiYHY JOIIOMOTY
BiliICBKOBOCJTY>KOOBUIIb, a TAKOX LIMBIJIBHUX KiHOK, II€-
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pecelieHUX i3 paiioHy 00MOBHUX Iilfi HA MUPHI TEPUTOPil.
3 moyaTkoM MOBHOMACIITAOHOTO BTOprHeHHs y 2022 p. B
VYKpaiHi KiIbKiCTb IIMX 3BepHEHb 30LIbIIMIacs y pasu [4, 5].

Bce 11e, 6e3yMOBHO, BIUTMBAa€E Ha MEHTAJIbHE 3I0POB’S,
1110 € aKTyaJbHOIO MPOOJIEeMOIO Cy4yacHOCTI. 3a BU3HAUYEH-
HsM BcecBiTHBOI opraHi3allii OXOpOHM 3I0POB’SI, MEH-
TaJIbHE 3[I0POB’Sl — 1€ CTaH IIACTs Ta J00pO0YTY, y SIKOMY
JIIOAWHA peajli3ye BIAaCHI TBOPYi 3Mi0HOCTI, MOXIUBOCTI
MPOTUCTOSITU KUTTEBUM CTpecaM, MPOAYKTUBHO Tpallio-
BaTU Ta pOOUTHU BHECOK Y CYCITUJIbHE XXUTTS. BiblricTs Ha-
ceJleHHs1 YKpaiHu mepe0yBae B yMOBaxX sIK TOCTPOTO, TaK
i XpOHIYHOIO CTpecy, a HeBU3HAYEHICTb i OOMEXXEeHHS Y
TMOBCSIKIEHHOMY XUTTi TOCWIIOIOTh CTPax, CTPEC i Ienpecio
I yac BiitHu [6].

3a yMOB BOEHHOTI'O CTaHY 3MiHa MOOYTOBUX YMOB, CO-
iaJJbHO-€KOHOMIYHa KpuU3a, CYIliJIbHA HEBU3HAYEHICTb i
HEMOXJIMBICTD TUIaHYBaTU MailOyTHE y CEpeaIHbO- Ta TOBIO-
CTPOKOBIii MEepPCIeKTHUBI BUKJIMKAIOTh HAAMIpHUiA cTpec [7]
i SIK pe3yabTaT — 3pOCTaHHS YaCTOTH AETIPECUBHUX PO3JIaiB
B YKpaiHIIiB, SIK JOPOCJINX, TaK i giteil. Bee 11e nsrae Ha mre-
4i KOXKHOI YKPaiHChKOI >KiHK/, HEraTUBHO MO3HAYalOUYMCh
Ha ii permpoayKTUBHOMY 300poB’i [8]. 3arajbHe ImoripiieH-
HSI CHY, HEJIOTPUMAaHHSI PEXUMY JTHSI Ta 3HUKEHHS SIKOCTI
XapuyBaHHSI, HEMOXJIUBICTh BUACHO OTPUMATU MEAUYHY
JIOTIOMOTY MPU3BOJSATD 0 3arOCTPEHHSI COMaTUYHUX 3a-
XBOPIOBAaHb i CyTTEBO MOTIPIIYIOTh SIKICTb KUTTS XKiHOK [9].

Sk 3a3znavarors aBTOpHU [10, 11], Ha cTaH 3H0pOB’s
KiHOK, 0COOJIMBO MifJ Yyac BariTHOCTi, B yMOBax BOEHHOI
arpecii CyTTeBO BIUIMBAIOTh CTPECOBI CUTYyallii, HACIiIKOM
Yoro Moxe OyTH MOCTTpaBMAaTUYHUI CTPECOBMI po3Jall,
3aroCTpeHHsI COMaTUIHUX XBOpoO Ta iH. [12, 13].

IlepecenenHst came mo cobi — 11e cTpecoBa Mois,
BUMYIILIEHI MepeceeHlli i3 30HU 0010BUX Aili € OMHIEIO 3
HaWOIIBII Bpa3IMBUX TPYI HACEJIEHHS, sIKa 3iTKHYJacs 3
MOBTOPHUM TICUXOTPaBMYIOUYUM JIOCBiIOM (3arpo30to st
BJIACHOTO XUTTS Ta XUTTS POAUYIB i OJIM3bKUX, BTPATOIO
KWTJIA, MOTIpIIeHHSIM ab0 pyHHYBaHHSM CIMEMHMX 3B’S13-
KiB, 3arOCTPEHHSIM BXX€ HassBHUX (PI3MYHUX i IICUXIYHUX
npoOJieM, MOTipIIeHHSIM COLiaIbHOI TATPUMKU, iHaH-
COBOIO HecTabibHiCcTIO TOoIOo) [14, 15]. 3a naHMMu cydac-
HUX JOCIIIKEeHb peaklliii opraHi3My Ha CTPeCOBi CUTYyallil
BiIOMO, 110 MTOCTTPaBMAaTUYHUI CTPECOBUIL PO3J1aa MOXKe
OyTH IOIIKOIXYIOUUM (haKTOPOM IS 32103 BHYTPIIIIHBOI
cekpeii [16—18].

BuBYeHHs MOCTTpaBMaTUYHUX CTPECOBUX MOPYLIEHb,
SIKi BAHUKAIOTh Y MUPHOTO HACEJIeHHS Ta BiliCbKOBOCITYX-
OOBIIiB il yac 0OMOBUX Ailf, MPOBOAWIN 31€0OLIBIIOTO He-
BPOJIOTH Ta IcuxiaTpu pizHux kpaid [19, 20]. BucHoBKU1
LUX AOCTIIXKEeHb CBiI4aTh PO 3HAYHY MIMOWHY, TpUBa-
JIiCTh i HEOOOPOTHICTh MEIMKO-COLIaIbHUX HACTIIKIB IS
HacesieHHd [21]. JlaHi HayKoBOI JIiTepaTypy BKa3yloTh, 110
42—50 % XiHOK, sIKi MepeknIn eKCTpeMalbHi CTPECOBi
cUTYyallii, MaloTh TICUXOHEBPOJIOTiUHI posnanu [22].

Iin yac cMIBHOTO MCUXOEMOLIITHOTO MepPeHanpPyKeHHS
YU CTpeCy Y LIEHTpaJIbHiil HEPBOBI CUCTEMi CUHTE3YIOThCSI
€HJIOTeHHI OImiaTh. YHaCiA0K 301IbIIIEHHS IXHBOTO BMiCTY
Ta BOOHOYAC 3MEHIIIEHHSI KOHIIEHTpallii 1odaMiHy Iocu-
JIIOETHCST CEKPellisl POJIAKTUHY, SIKWIl TAKOX € TOPMOHOM
crpecy [23, 24]. Bucoka KOHLEHTpaLlisl IPOJaKTUHY TTPU-
THIYy€E CeKpellilo TOHAZOTPOIIHUX TOPMOHIB Tirmodisa Ta

MPU3BOJAUTD 10 3MEHIIIEHHSI CUHTE3y €CTPOTEHIB i mpore-
CTEPOHY Y SIEUHUKAX, 1110 i € TPUYMHOIO PO3BUTKY Y XKiHOK
aMeHopei, aHOMaJIbHUX MaTKOBUX KPOBOTeY, TEHITOYpU-
HApHOTO CUMIITOMY, TIepeIyacHOTO BUCHAXXEHHS (PYHKIIIT
SIEYHUKIB, OE3IUTiAIS Ta iHIIMX OPYIIIEHb MEHCTPYaJIbHOTO
umkiy (MII) [25, 26]. [TopyiieHHs y TimoTaiaMo-rinodi-
3apHO-CTaTeBill CUCTeMi XKiHOK MPU3BOAUTH HE JIMILE 10
MaTOJIOTIYHUX 3MiH CUHTE3y FOHAJIOTPOMHUX i CTATEBUX
TOPMOHIB, aJie i1 10 opyIleHb Mikpobiomy mixBu [27, 28].

TakuMm ynHOM, BIUIMB BOEHHOTO CTaHy B YKpaiHi Ha
HEMPOEHIOKPUHHY CUCTEMY Ta MEHTAaJIbHE 3JI0POB’S Y XKi-
HOK PENpOAYKTUBHOTO BiKYy, OCOOJIMBO BHYTPIlIHBO Me-
peMillleHUX, ChOTOHI € aKTyaJbHOIO MPOOJEeMOI0 Yepe3
HAasIBHICTb XPOHIYHOTO CTPECY Ta BUMArae npoBeJAeHHS 10-
CJTIIKEHHS Y 1IbOMY HaINPsSIMKY JIJ1s1 BU3HAYEHHSI TTOAaJTbIIOL
TaKTUKHW BeIEHHS MalliEHTOK Ili€i KOTOPTH.

MeTta po6OTH: BUBUEHHSI 3MiH TOPMOHAJIbBHOI'O TOME-
ocTaszy, MEHTaJILHOTO 3M0POB’Sl Ta SIKOCTi XUTTS Y KiHOK
PEenpoAyKTUBHOIO BiKY B YMOBaX BOEHHOTO CTaHY.

Marepiaau Ta metoaun

JI1s1 OLIIHKM BIUIMBY ITOB’SI3aHOTO 3 BiTHOIO CTpecy Ha
HEepOropMoHaIbHy CUCTEMY Ta MEHTaJIbHE 310POB’sI OYJI0
MPOBEACHO MOPiBHJIbHE KIiHIYHE mociimkeHHs. Hayko-
Ba poOOTa MPOBOAMJIACS Y JIBa €TAMM: TEePIINi OXOTLIIO-
BaB Iepiof A0 MOYaTKy IMOBHOMACIITAOHOIO BTOPTHEHHS,
NIPYTUii — Tepiojil BOEHHOTO cTaHy. Taka cTpyKTypa J10Cii-
JKEHHST 1O3BOJIJIA OLIHUTH OCOOJIMBOCTI TOPMOHAJIBHOTO
¢oHY Yy XKIiHOK penpOIyKTHUBHOIO BiKy y pPi3HMX YMOBaXx i
MPOCTEXUTU TUHAMIKY MEHTaJIbHOTO CTaHY i SIKOCTi KUTTS
ITiJ1 BIUIMBOM XPOHIYHOTI'O CTPeCY BOEHHOIO Yacy.

Jlo moyaTKy moBHOMAcIITaOHOTO BTOPTHEHHsI 00CTe-
JKEHO 45 310pOBUX KiHOK, SIKi 3BEpHYJIMCS [0 JIiKaps aKy-
mmepa-TiHeKoJiora It IIpodoriIsiay, min yac BiiitH — 32
310POBi MALliEHTKU, SKi HE 3MiHUJIM MicClle MTPOKUBAHHS
ITi1 9ac BilfHM Ta MEIIKAIOTh Ha MiTKOHTPOJbHIN YKpaiHi
TepuTOPii, i 31 BHYTPIllIHBO MTepeMillleHy BHACIiIOK O0ii0-
BUX [ili 0cO0Y.

HocnimkeHHs 0yJI0 CXBaJIeHO JIOKATbHUMU KOMICIsSIMU 3
MUTaHb €TUKU. Y Ci XKiHKW HafdaJIu MianucaHy iHhopMoBaHy
3rOfy Ha y4acCTh Y HOCIIIKEHHI.

OOcCTeXeHHS MalliEHTOK BKJIOYaI0 aHAMHECTUYHI,
3araJIbHOKJIiHiYHi, 0i0XiMiuHi, MiKpOCKOITiYHi Ta MiKpoO-
GioyoriuHi Metomu. JlocmimkeHHS KIiHIKO-0ioXiMiTHIX
MOKA3HUKIB KPOBi XBOPUX IMPOBOAMIOCS 3TiTHO 3 YHi(hiKO-
BaHUMU METOAMKAMU. Y CUpPOBaTILi KPoBi y (oiKyTiHO-
By (hasy M1l Bu3Hauanu piBeHb KOPTU30JY, CEPOTOHIHY,
MPOJAKTUHY, (POIKYIOCTUMYII0I040r0 ropmony (DCT),
JoreiHizyrouoro ropmony (JIT), ectpazgiony, mporectepony,
tupeoTpornHoro ropmony (TTI) imyHOoXeMinToMiHECIIEHT-
HUM METOJIOM; y T00OBiii ceui — modamiHy, aapeHasiHy,
HOpaJpeHadiHy METOIOM iMyHO(EPMEHTHOIO aHaIi3y.

PiBHi TpuBoru Ta menpecii BU3Havaiu 3a IIKaJIOIO
HADS, acrenito — 3a MFI-20, gKicTb XUTTS OLliHIOBAJIN
3a craHgapTHUM onutyBaibHuKoM CQLS [29].

OtpumaHi pe3ysibTaTu Oyau 0O0poOJIeHi CTATUCTUYHO
3a JOIOMOIOI0 CTaHAAPTHUX KOMII IOTepHMX IIpOoTpaMm i3
3aCTOCYBaHHSIM MapHOro Kputepito CThIOIEHTa 3 pO3paxyH-
KOM cepenHboi apudmMeTnaHoi (M) Ta ctaHmapTHOI MOXU0-
KU cepeaHboi apudmeTnaHoi (m) adbo KpuTepito 3HakiB Bis-
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skl

KOKCOHA 3aJIeXKHO Bill HOpPMaJIbHOCTI pO3IIOIUTY Pi3HUIIb.
HopMasbHicTh po3noiay JaHUX MepeBipsuIi 3a JOTTOMOT010
kpurepito Illamipo — Yinka 3a piBns 3Hauymocti 0,01. [Tpu
3aCTOCYBaHHI YCiX CTAaTUCTUYHUX METOJIiB, OKPiM KPUTEPitO
Iamipo — VYinka, piBeHb 3HauyII0CTi Opanu piBHUM 0,05 —
PI3HUIIIO MiXX TaHUMU BBaxaiu BiporigHoto mpu p < 0,05.
J171s1 BUBHAUEHHS CTPYKTYPHUX 3B’513KiB BUKOPUCTOBYBAJIU
KOpeJSILiMHUI aHai3 i3 BU3HAYeHHSIM Koe(illieHTiB Tap-
HO1 KOpeJIsLii 7.

PesyAbTOTU

Jns BUBHAUEHHS MAaTOT€HETUYHUX MOPYIIEHb 10 Ta
Mmin yac BililHM HaMu OyJIO MPOBENEHO MOCITIIKEHHS PiBHSI
TOPMOHIB y 3M0POBUX KiHOK i BHYTPILIIHBO MEePEeMillleHUX.
Sx BumHO 3 Ta6a. 1, y XIiHOK ITiI 9ac BilfHM MOPIBHSHO 3
JTaHUMU Y TOBOEHHUIA TTepiot OyJ10 BUSIBICHO TTiABUILIEHHS
PiBHSI CTPECOT€HHMX TOPMOHIB (aApeHalliH, HOpaapeHaiH,
KOPTH30J1, pojiakTtuH) B 1,16—1,41 pa3a. Y XiHOK — BUMY-
IIEHUX TePeceeHOK piBeHb LIMX TOPMOHIB MiIBUIIYBaBCs
MOPIBHSHO i3 >XiHKaMU1 Y JOBOEHHM Tiepion y 1,28—2,05
paza. OTpyMaHa CTaTUCTUYHO BipoOTigHa pi3HUILS Mix
pe3yJibTaTaMy BU3HAYEHHSI apeHalliHy, HOpaJpeHaliHy,
KOPTHU30.1Y, IPOJAKTUHY Y BHYTPIllIHBO MTEPEMillIEHUX OCi0
MOPIBHSHO 3 JaHUMMU Y XXKiHOK, 0OCTeXXeHUX 0 BiliHU, Ta
3 XXiHKaMU, sIKi He 3MiHWJIU Miclle TIPOKUBAHHS TIiJ] yac
BilfHM Ta MelIKaloTh Ha IiIKOHTPOJbHIl YKpaiHi Tepu-
Topii. PiBeHb CepOTOHIHY, Ha BiIMiHY Bill CTPECOTeHHMX
TOPMOHIB, Y XiHOK i/l yac BiiiH1 OyB MeHIIMM. IMOBipHO, ¥
JKiHOK i3 TIiABUIIIEHUM piBHEM aIpeHaJliHy, HOpaapeHaliHy,
KOPTU30J1Y, TTPOJIAKTUHY B YMOBaX BOEHHOT'O CTaHY MOXHa
OYiKyBaTH 3pOCTaHHS TPUBOXHOCTI, a TP 3HIKEHHI BMICTY
CEepOTOHIHY — 30iJIbIIIEHHS AETIpecii.

IIpu anamizi crareBUX rOpMOHIB (ecTpamioi, mporecTe-
pon, ®CT, JIT') y XiHOK TpbOX IPYIl HAMU MPAKTUIHO HE
BUSIBJICHO CTATUCTUYHO BipOTiIHOI Pi3HUII MiX BiIIOBi/I-
HUMM MTOKa3HUKAMU, 32 BUHSITKOM TiBUILEHOTO piBHs JIT'
y BUMYILIEHUX niepecesieHoK. [TeBHUiT iHTepec BUKIMKAIO

cniBBigHOIIEHHS ecTpaaiosn/mporectepoH (E/IT) ta JIT/
DCTI'. Y XiHOK ITi1 yac BililHM MOPiBHIHO 3 JOBOEHHUM
I1epioIoM BCTAHOBJICHO 30iIbllIeHHS cIiBBinHoweHHs E/I1
Ha 8 % i 3smeHmenus ®CI/JIT Ha 21 %. Y BHYTPIlIHbO
repemileHnx XiHok criBBigHomeHHst E/T1 6yno Ha 17 %
6inpmum, a ®CI/JIT Ha 35 % MeHIIUM, HiX y XIiHOK y
noBOeHHUH yac. Lle roBopuTh Mpo HasiBHICTb MOPYIIEHb
TOPMOHAJIBHOTO CTaHY Yy XKiHOK ITill Yac BiiiHU, OCOOJIMBO Y
BUMYIIIEHUX TIEPECENICHOK, 1110 MOXe HEraTMBHO MTO3HAYM -
THUCS Ha IX pelpOIyKTUBHIN (DyHKIIIi.

ITinx yac BiliHM BCTaHOBJIEHO 3HMXKEHHS Ha 10 % BMicTy
TTT i minBuienHs Ha 9 % innekcy HOMA mnopiBHSIHO 3
JMAaHUMU Y KiHOK y TOBOEHHUIA Yac, y BUMYIICHUX Tepe-
celeHOK — Ha 28 i 15 % BinmosigHo. [1puBeprae yBary
30ibieHe curmManbHe BinxumieHHsS TTI y BHyTpilnHBO
MepeMillleHUX XKiHOK, 1110 CBITYMUTh PO 3pOCTAHHS YaCTKU
XKIiHOK $IK i3 Hu3bKUM piBHeM TTT, Tak i 3 BUCOKMUM, TOOTO
IIPOCTEXYETHCS 301TBIIIEHHS YaCTKM 0Ci0 i3 TEHAESHIIIEIO SIK
IIO TimOTUpeo3y, Tak i 10 rineptupeoly. BiporinHe 3MeH-
IeHHS cepeaHboro 3HadeHHss TTT y BUMyIlIeHUX repece-
JIEHOK MOPIiBHSIHO i3 XiHKaMu, 00CTeXXEeHUMU 10 BillHU,
TOBOPHUTH MPO IEPIIOYEProBe 30iJbIIeHHS YaCTKH 0OCi0
came 3 TinepTUpe030oM, MOXKIIMBO 3a PaXyHOK XPOHIYHOTO
crpecy. Tennenuisa no ninpumeHHss HOMA y xiHoK mifg
yac BiliHU Ta BipoTifiHe 30iJIbIIEHHS Y BHYTPIIIHbO TIe-
peMillleHUX MOPiBHSIHO 3 JaHUMU Y MUPHUIA yac MeBHUM
YMHOM CBiT4MUTh IIPO 3pOCTAHHS iHCYJiIHOPE3UCTEHTHOCTI,
110 HaAaJli MOXe MPU3BECTU 10 PO3BUTKY TSXKKOI MaTo-
qorii. OTpuMaHi pe3yabTaTU CBig4YaTh IIPO HASIBHICTb y
JKIHOK TIiJ1 YaC BOEHHOTO CTaHY, OCOOJMBO Y BUMYIICHUX
IepeceeHOK, Cepiio3HUX Pi3HOMIAHOBUX 3MiH T'OPMO-
HaJbHOTO (hOHY.

IleBHMIi iHTepeC BUKJIMKAJIO BUBUYEHHS BIUIMBY BiliHU
Ta BUMYIIIEHOTO Tiepece/ieHHs Ha CTaH MiKpoOiolleHO3y
MMiXBU Ta CEKPETOPHOrO iMyHOTJIOOYJIiHY A Y CIM30BOMY
BMICTI IiXBH, 110 BimoOpaxkaloTh CTaH MICLIEBOTO iMyHiTe-
Ty. 3MiHM MiKpOOiIOIIEHO3Y ITiXBU Ta BMICTY CEKPETOPHOTO

Tabnuysi 1. KoHUYeHTpauis ropMOHIB y cupoBaTyi KpOBi y XIiHOK pernpoayKTUBHOIO BiKYy A0 i nif Yac BiiHn
U 'y BUMYLLEHUX NepecesieHOK

3p0poBi XiHKK

FopmoHU, oAuHULI BUMipIOBaHHS 1o il i yac siiisn Eggzﬂ:ﬂ;ﬁ
ApfpeHanin, nr/mn 36,2 = 2,1 446 = 1,9* 53,7 + 1,6*t
HopagpeHaniH, nr/mn 2975+ 11,0 346,9 + 14,2* 404,8 + 16,7*t
KopTuson, Hmonb/n 284,3 + 8,7 331,5 + 8,3* 363,8 + 7,1*f
CepoTOoHiH, Hr/mn 156,7 + 5,5 141,4 £ 5,2 125,8 + 6,3*
MponakTuH, Hr/Mn 9,56+1,0 13,4 +1,3* 19,5+ 1,8*t
EcTtpapgion, nr/mn, nepwa casa ML 153,56 +54 159,7 + 5,1 164,5+5,8
MporecTepoH, HMosb/N, neplua dasa ML 1,60 = 0,10 1,53 +0,12 1,47 + 0,13
®CrI’, MO/n, nepwa casa ML 9,6 +0,8 8,4+0,9 79+0,7
JIr', MO/n, nepwa casa ML, 12,0+ 1,0 13,4 +0,9 15,2 + 0,8*
TTr, MMO/n 29+0,2 2,6 +0,3 2,1+04"
IHopekc HOMA 1,94 + 0,06 2,11 £ 0,09 2,24 +0,10*

Mpumitkn: * — BiporigHa pisHnus (p < 0,05) npy NopiBHsHHI 3 rPynor 06CTeXeHUX [0 BiiHu; T — BiporigHa pisHn-
ys (p < 0,05) npu nopiBHSAHHI 3 rpPyMoro nif 4ac BOEHHOro CTaHy.
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IgA (SIgA), 6e3nepedHo, MarOTh BIUIMB Ha PEIPOAYKTUBHY
yHKIIi0 XiHKU. K BUIHO 3 Ta01. 2, y XIiHOK ITi Yac BillH1
Bim3HAvanocs BiporigHe 3HKeHHs BMicTy Lactobacillus spp.
Ta BiporinHe nigBuieHHs Escherichia coli Ta Gardnerella
vaginalis TOPiBHSIHO 3 pe3yJibTaTaMU y XiHOK y JTOBOEH-
Huli yac. Hamu He oTprMaHO BipoTrigHOI pi3HULII TTO BMIiCTY
Proteus, Clostridium spp., Staphilococcus spp., Streptococcus
spp., Corinebacterium spp., Mobiluncus spp. y XiHOK 1o Ta
Mig yac BiliHW, TOMY 1Ii pe3y/JbTaTh He HaaaHi B TaOJUIII.
YV BHYTpPIIlIHBO TepEeMillleHUX KiHOK OyJM BCTaHOBJICHI
OUTBII CYTTEBI ITOPYIIEHHST MiKpOOiolIeHO3Y. Y HUX BUSIB-
JIEHO CTaTUCTUYHO BiporinHe 3MeHlueHHs Lactobacillus spp.
i 30inblueHHs Escherichia coli Ta Gardnerella vaginalis ne
JIAILIE TTOPiBHSHO 3 JAaHUMU TMAlliEHTOK Y JOBOEHHUIA yac,
ajie i TIOpiBHSIHO i3 pe3yJbTaTaMUu, OTPUMaHUMMU Y XKiHOK
MiI yac BiliHM, sIKi MOCTI{HO MeIIKaau B OMHOMY MiCIli Ha
MiIKOHTPOJIbHIN YKpaiHi TepuTopii. DakTUUHO y BHYTpIlLII-
HBO MepeMillleHUX 0cid BinOyBaeThCsI 3aMillleHHSI y Bari-
HaJIbLHOMY MiKpO0iolieHO3i KOpUCHUX OakTepiit Lactobacillus
Spp. Ha YMOBHO-IIATOI€HHi OakTepii Ta rpnou. 3MEHIIICHHSI
JIAKTOOAKTEPiil 3MEHIIyE 3aXUCHUI Gap’ep, 3MEHIITYEThCS
BUPOOJIEHHSI MOJIOYHOI KMCJIOTH, sIKa minTpumye pH mixsu,
1110 CIIPUSIE POCTY MAaTOreHHUX OakTepiii i rpubiB. Buie-
HaBelIeHe CBiMUUThH PO MOTipLICHHS MiCIIEBOIO iMYHITETY
MiXBU, 1110 HE JO3BOJISIE MiATPUMYBATH OTO Y 3J0POBOMY
CTaHi B YMOBaX BiliHU, OCOOJIMBO Y BUMYILIEHUX IIepecelie-
HoK. IIpo 1e cBimyath i pe3ynabTaT DOCTimKeHHS SIgA y
CEKPETI MiXBU, KOHLIEHTPALisl IKOTO 3HUXKEHA y BHYTPILTHBO
nepeMillleHnx xKiHoK. Ha Hary mymKy, 1i 3MiHA OYeBUIHO
OB’ sI3aHi 31 CTpecoM ITif] Yac BilfHH.

V nmocaimkeHHi HaMU BeJMKY yBary Oyj10 NpUAiIeHO
BUBUEHHIO OCOOJIMBOCTEN MEHTAJILHOTO 3/10POB’SI Ta SIKO-
CTi KMTTS y XKiHOK Y MUPHMI 4Yac i mia yac BiliHu. Pe-
3yJbTaT aHKETYBaHHS XKiHOK HamaHi y Tabi. 3. Sk Bum-

HO 3 TaOJuIli, cepemHi 3HAUYeHHS, OTPUMaHi y XKiHOK y
JMIOBOEHHUII Yac, BiIMOBinaJiu HOPMaJIbHUM 3HAUYEHHSIM.
Ilim yac BifiHM y KiHOK CTaTUCTUYHO BipOTiZHO MiABU-
LIyBaJIMCSI PiBHI TPUBOTHU, NETIpeCii, iHTeTpaibHa OIliHKA
aCTeHii, 3HMXKYBaBCs iHTeTpaJbHUM MOKA3HUK SIKOCTi XKUT-
Ts1. PiBeHb TpUBOTU Y HUX OYB CYOKJIiHIUHO BUPaXKE€HUM,
acTeHis Binmosinana y cepeaiHbOMY MTOMipHOMY PiBHIO,
IHTerpaTUBHUM MOKA3HUK SKOCTi KUTTS OYB HU3BKUM.
Y BUMYIIEHUX MepeceieHOK HaMU OTPUMAaHO CTaTUCTUY -
HO BipOTiZHO Tiplli MOKa3HUKU MEHTAJIbHOTO 300POB’S
MOPiBHSIHO HE JIMIIE 3 TaHUMU Y JTOBOEHHU yac, aje i 3
pes3yJbTaTaMU y KiHOK, SIKi MPOJOBXYBaIU MPOXMUBAH-
HS Ha IMIKOHTPOJIBbHIN YKpaiHi TepuTopii ITia yac BiiHU.
Y BHYTPIlIHBO MepeMillleHUX KiHOK CTaH TPUBOTH Ta JAe-
Ipecii BiAIoBigaB CyOKIiHIYHOMY 3HaYeHHIO, iHTerpajbHa
OlliHKa acTeHil — cepeaIHbOMY, iHTeTPAJIbHUI MOKa3HUK
SIKOCTi XKMTTsI — HU3bKOMY PiBHIO.

e cBimuuTH PO MOPYIIEHHSI MEHTAJIBLHOTO 3I0POB’sI
Ta SIKOCTi XKUTTS y XKiHOK Mia yac BiliHM, 0COOJMBO Y BU-
MYyIIIEHUX TIepeCceIeHOK, HATIPYTy aJlallTUBHUX MEXaHi3MiB.
[Mopanpie HanMipHEe MCUXOEMOLiTHE MepeBaHTaXEHHS
MOe TIPU3BECTH 10 3pMBY KOMIIEHCATOPHUX MEXaHi3MiB i
(bopmMyBaHHS y MiZICYMKY MOpPYIIEHb aanTallii, a MoaeKyIu
1 ICUXOTUYHUX NCUXiYHUX po3aamiB [30].

BuiieHaBeneHe miaTBEPIKYIOTh i pe3yJibTaTh KOpeJsi-
1LIiiiHOTO aHaJIi3y Mix 0aJbHOIO OLIIHKOIO TPUBOIH, IEIpecii,
IHTeTpaJIbHOIO OLIIHKOIO aCTeHii Ta piBHEM rOpMOHIB. Y xomi
aHaJlizy BUSIBJIEHO MO3UTUBHY KOPEJSILiAHY 3aJIeXXHICTh
cepemHbOl CUJIN MiXX 0aJIbHOIO OLIIHKOIO TPUBOIU Ta PiB-
HEM CTPECOTeHHUX FOPMOHIB (aJipeHaliHy, HOopaapeHai-
HY, KOPTU30J1y, IIPOJAKTUHY) i HEraTUBHY KOPEJSLiiHY
3aJIEXHICTh CJIA0KOI CUJK 3 piBHEM cepoToHiHy. [lo3utnBHa
KOpeJIsiiliHa 3aIeXXHICTh ¢J1a0KOi CUIJIM 31 CTPeCOTeHHUMU
TOPMOHAMU Ta HeTaTMBHA KOpeJsIiliHa 3aJIeXKHICTb PiBHS

Ta6nuys 2. MikpobioyeHo3 nixBn Ta BMIiCT CEKPETOPHOro iMyHorno6ysiny A

380poBi XiHkKN

Mikpoopratizmm J[o BiiHM Mip 4ac BiviHK Eggzﬂ:ﬂ;ﬁ
Lactobacillus spp., log KYO/mn 6,70 = 0,27 5,80 = 0,25* 5,00 = 0,23*f
Escherichia coli, log KYO/mn 2,80 +0,17 3,90 + 0,19* 4,80 + 0,21*t
Opixgxonogi6Hi rpnéun pogy Candida, log KYO/mn 2,50 + 0,20 3,10 + 0,28 3,60 + 0,31*
Gardnerella vaginalis, log KYO/mn 2,20 = 0,22 3,00 = 0,24 4,10 + 0,28*t
SIgA y cnnu3oBomy BMICTi, Mr/n 524 +22 48,6 + 2,7 45,3 + 2,5*

Mpumitkn: * — BiporigHa pisHnys (p < 0,05) Npy NOpiBHSIHHI 3 rPyNor 06CTeXeHNX A0 BiiHN; ' — BiporiaHa pi3Hu-

us (p < 0,05) npy nNopiBHAIHHI rpyn nif 4ac BiviHW.

Ta6nuys 3. lNMoka3HUKU TpUBOIrU, Aenpecii, acTeHii, aKicTe XxUTta, 6anu (M £ m)

380pOoBi XiHKKN

flokazHukm o BiiHM Mip 4yac BiviHK E:;;r:’::ﬂl“e:?
HADS TpuBoru 3,3+0,3 8,2+0,4" 10,5 + 0,4*1
HADS penpecii 3,5+0,3 54 +0,4* 8,1 +0,5*t
IHTerpanbHa ouiHka actenii 3a MFI-20 26,7 +19 34,4 +2,0* 43,4 £ 2,1*F
IHTerpaTnBHUN NokasHWK skocTi xuTTa 3a O.C. HabaHom 71,5+2,5 65,3 = 2,1 58,6 + 2,2*t

TMpumitkn: * — BiporigHa pisHuLs (p < 0,05) npy NopiBHsAHHI 3 rPyMnor 06CcTeXeHNX A0 BiiHN; ' — BiporiaHa pisHuys

(p < 0,05) npu nopiBHAHHI rpyn nig Yac BifiHY.
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CEepOTOHIHY BCTaHOBJIEHA 3 0AJbHOIO OLIIHKOIO AeIpecii i
iHTerpajbHOIO OLIIHKOIO acTeHii. TaKoxX BUSIBJIEHO MO3U-
TUBHY KOPEJISLIHY 3aJIeXKHICTh CJIA0KOI CHJIM MiX iHIeK-
coM HOMA Tta HeraTuBHY 3aJIeXXHICTh CJTa0KOI CUJTU PiBHSI
TTTI Ta moka3HUKiB MEHTAJILHOIO 310pOB’s1. Bee 11e BKazye
Ha B3aEMOBIUIMB MEHTaJIbHUX (PAaKTOPiB Ha piBEHb FOPMO-
HiB i TOpPMOHAJbHOIO (OHY, SIKMI MiATPUMYE MEHTAIbHI
nopyuieHHs. Hamu He oTpuMaHo BUCOKUX 3HaUY€Hb KOpe-
JISIIAHOT 3aJIEXXHOCTI MixK PiBHSIMU TOPMOHIB i TPUBOTIOIO,
IeTpeci€lo, iHTerpaJbHOIO OLIIHKOIO aCTeHii, 110 CBITYUTh
npo 6aratoakTOPHICTh B3aEMO3B’SI3KiB, UMNCICHHI YMH-
HUKU BIUTUBY.

O6roBopeHHs

[JaHi xiTepaTypu CBim4aTh IIpO MOTipIIEHHS PEIPOaYK-
TUBHOTO 310pOB’S HaceJeHHd Imix yac BiitHm [19, 30]. Oc-
TaHHIMHU POKaMM CIIOCTEPIira€ThCs 30UIbIIEHHS YaCTOTHU
TiHEKOJIOTIYHOI eHOOKPUHHOI MAaTOJIOTii, Oe3Iutinas, nuc-
TOPMOHAJIBHUX 3aXBOPIOBAaHb MOJIOYHOI 3aJ1031, BaXKJIUBY
POJIb y TeHEe3i SIKUX BillirparoTh 3MiHM TOPMOHAJIBHOTO TOMe-
0CTa3y Ta MEHTAJILHOTO 30POB’sl Y XKiHOK PeNpOIyKTUBHO-
ro BiKy 32 YMOB BOEHHOTI'O CTaHY, OCKiJIbKH TICUXOEMOLIili-
HUI CTpeC € OTHUM i3 KJIIOYOBUX (haKTOPiB, 1110 MOIYJTIOIOTh
MPOSIBU TAaTOJIOTIYHUX CTaHiB [2, 7].

BuBUeHHSI BITMBY BOEHHOTO CTaHY Ha HEMPOSHTIOKPUH-
HYy CUCTEMY, CTaH MEHTAJIbHOTO 3[10POB’S Ta SIKIiCTb XUTTS Y
JKiHOK PEerpOAyKTUBHOTO BiKY, OCOOJIMBO BUMYILIEHUX T€-
pecesieHOK, ChbOTO/IHI € aKTyaJIbHOIO Mpodsiemoro. HeBusHa-
YEHICTh i OOMEXEHHS y TTIOBCAKIEHHOMY XUTTi TOCUIIOIOTh
cTpax, CTpec i mernpecito i yac BiitHM [6, 8], MPU3BOASATH 10
MOpYIIeHb PePOAYKTUBHOI (DYHKIIii, BIUTMBAIOTh Ha SIKiCTh
)uTTs [20], 1110 BUMarae npoBe/ieHHsI JOCTIHKEHHST Y IIbOMY
HanpsIMKY U1 BUBHAYEHHS MOJAbIIOT TAKTUKW BEIEHHS
MAIIiEHTOK IIi€1 KOTOPTH.

3’sicyBaHHSI XapaKTepy MaTOTeHEeTUYHUX 3MiH i B3ae-
MOBITHOCHH MiX Pi3HOMaHITHUMU CHUCTEMaMU OpTaHi3My
>KIHKY Yy MUPHUI Yac i 32 yMOB BillHM MMOKa3aJI0 HasIBHICTh
CTaTUCTUYHO BipOTiMHOI pi3HUIII MiX pe3yJbTaTaMu KOH-
LIeHTpallii afpeHaliHy, HopajapeHasiHy, KOPTU30J1y, IMpo-
JIAKTUHY, OTPMMaHUMM Y BHYTPIILIIHbO MEePeMillleHUX OCi0,
TOPIBHSTHO 3 pe3yJIbTaTaMu Yy 3J0POBUX KiHOK /10 BiliHU Ta
3 TUMM, XTO TIi/l YaC BOEHHOI'O CTaHY HE 3MiHMB MicClle MMpo-
>KMBaHHS i MEIIIKA€ Ha MiAKOHTPOJIbHIN YKpaiHi TepuTopii.
IMoBipHO, y XiHOK i3 MiABUIIIEHUM piBHEM aJpeHaliHy,
HOpaJIpeHaliHy, KOPTU30J1y, MPOJaKTUHY Ha TJIi 3HUKEHHS
BMICTY CEpOTOHIHY ITiJ yac BiliHM MOXHa O4YiKyBaTH 30i/1b-
IIEHHST TPMBOXHOCTI Ta IEMpecii.

VY xoxi pocnimkeHHsT HaMu OyJIO OTPUMAHO AaHi II0I0
MOpPYIIEHb y TilToTayiaMo-TinodizapHO-CTaTeBiil CUCTEMI XKi-
HOK, 1110 TIPU3BOJMJIO JIO MATOJIOTIYHUX 3MiH CUHTE3y roHa-
TMOTPOITHUX i CTaTeBUX TOPMOHIB. Tak, BCTAHOBJIEHO 30i/Ib-
weHHs1 criBBinHoiteHHs E/I1 Ha 8 % i ameHiennss @CI'/
JIT Ha 21 % y XiHOK ITi/T Yac BillHX TIOPiBHSTHO 3 TOBOEHHUM
MepiofioM, TOAi SIK Y BUMYIIEHUX TIEPECeIEHOK CMiBBiIHO-
menHs E/IT 6yno Ha 17 % 6inpmnm, a ®CI/JIT, HaBmaku,
Ha 35 % MeHIIUM, HiXX y XiHOK y TOBO€HHMIT yac. Taxi
MOPYIIEHHSI TOPMOHAJIBLHOTO CTaHY Y >KiHOK ITiJI Yac BiliHM,
0COOJIMBO y BHYTPIIIIHBO MepeMillleHUX 0cih, 6e3yMOBHO,
MOXYTb HETAaTUBHO MO3HAYUTHUCS Ha 1X PENpPONYKTUBHIMI
¢yHKIIil. 3BepTae Ha cebe yBary 30iIbIIeHHSI CUTMaJIbHOTO

BimxwtenHsa TTT y BumyineHnx nepeceieHoK, 10 CBiTIYUTh
Mpo OUTbIITY YACTKY XiHOK $IK i3 HU3bkuM piBHeM TTT, Tak
i 3 BUCOKUM. A 1Ie, Y CBOIO Yepry, BKa3y€ Ha 30iIbIIeHHS
MMUTOMOI Baru ocio i3 TeHIEHIII€0 K /10 TiMOTUPEe03y, TakK i
no rineptupeoay [31].

3aciyroBye Ha yBary BCTaHOBJIEHA HasIBHICTb TTOpY-
IIeHb MiKpOoOioMY MiXBHU y >KiHOK IiJ Yac BiliHU: BiporiaHe
3HIDKEHHSI BMicTy Lactobacillus spp. Ta BiporigHe migBu-
weHHs Escherichia coli i Gardnerella vaginalis nopiBHSIHO
3 pe3yJibTaTaMU, OTPUMaHUMMU Y KiHOK y TOBOEHHUI1 yac.
Y BUMYIIEHUX MepeceIeHOK BiOYBa€eThCS 3aMillleHHST Y Ba-
rinaabHoMYy GioTomi Lactobacillus spp. Ha yMOBHO-IIaTOT€H-
Hi 6akTepii Ta r(puOU. AHAJIOTIUHI 3MiHU CIIOCTEPIraloThes i
11010 BMicTy SIgA y CIM30BOMY CEKPETi, 1110 CBITYUTH PO
TIOTipIIEHHS MiCIIEBOTO iIMYHITETY ITiXBU.

BoeHHMIi cTaH CYyTTEBO BILJIMBAB HAa MEHTaJbHE 310-
poB’st xiHok. Tak, mig yac BiliHM CTaATUCTUYHO BipOTigHO,
MOPiBHSIHO 3 MUPHUM 4acoM, TTiIBUIIYBAJINCS] PiBEHb TPU-
BOTH, AeMpecii, iHTerpajbHa OlliHKa aCTeHii, 3HUXKYBaBCsI
iHTerpaJbHUI MOKA3HUK SIKOCTi XUTTS. Y BHYTPIIIHBO
rnepemMilieHux ocibd crioctepiranucs CTaTUCTUYHO BipoTif -
HO TipIli MOKa3HUKNA MEHTAJIbHOTO 3M0POB’S ITOPiBHSIHO
3 TaHUMU XKiHOK, SIKi IPOJOBXYBATH MPOXUBATU Ha TTifI-
KOHTPOJBbHINM YKpaiHi TepuTOpil mia yac BiliHU. Y BUMY-
IIEHUX TIEPeCceICeHOK CTaH TPUBOTH Ta Jienpecii BiAMoBinas
CyOKJIiHIYHOMY 3HAUY€HHIO, iHTeTrpajibHa OlliHKa acCTeHii —
CcepeqHbOMY, a IHTeTpaJbHUI MTOKA3HUK SKOCTi XUTTS —
HU3bKOMY PiBHIO.

Lle roBOpUTH TIpO B3a€EMOBIUIMB MEHTAJIBHUX (DAKTOPiB
Ha piBeHb TOPMOHIB i TOpPMOHAILHUI (DOH, SIKUIA TTIATPUMYE
MEHTaJIbHi mopyIieHHs. Hamu He oTpuMaHO BUCOKMX 3Ha-
YeHb KOPEJISILIIHOT 3aJIeXKHOCTI MixX PiBHSIMM TOPMOHIB i
TPUBOTOIO, NEMPECi€I0, IHTerPaIbHOIO OLIIHKOIO aCTeHii, 1110
BKa3ye Ha 0aratroakTOpHICTh B3a€MO3B’I3KiB, YMCICHHI
YUHHMKU BILIUBY.

Taxum yuHOM, pe3yabTaTh MPOBEAECHOTO AOCTIIKEHHS
CBi4aTh PO BaXKJIMBICTh BUBYEHHS CTAHY TOPMOHAJIBHOTO
¢oHYy XKiHOK ITiI yac BiiiHU, iX MEHTAJILHOTO 3I0POB’s Ta
SIKOCTi KUTTSI 3 METOIO 3aro0iraHHs TIOPYIIEHHSIM Penpo-
JlYKTUBHOTO 310POB’s1 y MaiibyTHboMY. O HaK MOTPiOHI Mo-
NAJIbIII TOCTiIKEeHHS 1JIs1 JOBTOCTPOKOBUX CITOCTEPEKEHD i
PO3pOOKU BiAMOBIIHUX MPOMITAKTUYHUX 3aXOI1iB.

BucHoBku

BussieHo, 1110 y XiHOK ITiJi YaC BOEHHOIO CTaHY I10-
PIBHSIHO 3 TaHUMU Y MUPHUI Yac MiABUIIYEThCS PiBEHb
CTPECOreHHUX FOPMOHIB (aapeHaiHy, HopaapeHaliHy,
KOPTH30J1y, IpojakTuHy) B 1,16—1,41 pa3a. Y BUMyILIEHUX
TnepeceeHOK piBeHb IMX TOPMOHIB MiABUIIYBaBCS MTOPiB-
HSTHO i3 XiHKaMM y TOBO€HHUM nepion y 1,28—2,05 pa3a,
MPUYOMY BipOTillHi BiIMiHHOCTI CITOCTepiraaucs i CTocOBHO
XKIiHOK, SIKi He 3MiHWJIM Miclle MPOXKMBAHHS Tif Yac BiliHU
Ta MENIKAITh Ha MiKOHTPOJIbHIN YKpaiHi Tepurtopii. TeH-
neHuist 1o migsuineHHss HOMA y XiHOK min yac BiliHUM Ta
BiporimHe 30iIbIICHHS y BHYTPIIIIHBO IEePEeMIIIEHUX OCi0
MOPIBHSIHO 3 JAaHUMU Yy XiHOK y TOBOEHHUIA YaCc TOBOPUTh
PO 30UIBIIEHHS iHCYJIIHOPE3UCTeHTHOCTI. OTpuMaHi pe-
3yJIbTaTH CBiYaTh MPO HASIBHICTh Y XKiHOK ITiJ Yac BiliHU,
0COO0JIMBO Y BUMYILIEHHUX IepeCceeHOK, CEpUO3HUX Pi3HO-
IUIAHOBUX 3MiH TOPMOHAJILHOTO (DOHY.
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I1ix gyac BiifHM BCTAHOBJICHO BipOTimHE 3HMKCHHS BMICTY
Lactobacillus spp. i BiporinHe ninsuineHHs Escherichia coli i
Gardnerella vaginalis TOpiBHSIHO 3 pe3y/ibTaTaMU, OTPUMAHU-
MM Yy XiHOK y TOBOEHHMI1 Yac. Y BHYTPIIIIHbO TIEPEMillIEHUX
0ci0 criocTepiranucs OiUIbII CYyTTEBI MOPYIIEHHS MiKpoOiolie-
HO3Y Ta IMOTipIIEHHS MiCLIEBOTO iMYHITETy TiXBU.

BcraHoBI€HO MOPYIIEHHST MEHTAILHOTO 3I0POB’SI Ta SIKO-
CTi >KUTTSA Y 3KiHOK IIiII Yac BiiiHM, OCOOJIMBO Y BUMYIIIEHUX
nepeceseHOK, HaIlpyTy aganTUBHUX MeXaHi3MiB. BusiBieHo
B3aEMOBIUIMB MEHTaIbHUX (DAKTOPiB HA PiBEHb TOPMOHIB.

Konduikr inTepeciB. ABTOpU 3as1B/ISIIOTH ITPO BiZICYTHICTh
KOHITIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIPpY MiATOTOBII JaHOI CTATTi.

Indopmanis npo pinancyBanns. 30BHilIHI Txepena di-
HaHCYBaHHSI BiICYTHi.
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The state of the neuroendocrine system, mental health and quality of life
in women of reproductive age under martial law

Abstract. Background. The impact of martial law in Ukraine on the
neuroendocrine system and mental health in women of reproduc-
tive age, especially displaced ones, is currently a relevant problem
due to the presence of chronic stress, which necessitates conducting
research in this direction to determine further management of this
cohort. The purpose: to study changes in hormonal homeosta-
sis, mental health and quality of life in women of reproductive
age under martial law. Materials and methods. In peacetime, 45
healthy women were examined, during martial law, 32 healthy
women who did not change their place of residence and live in
the territory controlled by Ukraine, and 31 women internally dis-
placed as a result of hostilities. Serum levels of cortisol, serotonin,
prolactin, follicle-stimulating, luteinizing, thyroid-stimulating
hormones, estradiol, progesterone, hormone were determined by
immunochemiluminescence in the follicular phase of the menstrual
cycle; dopamine, adrenaline, noradrenaline in daily urine — by
enzyme-linked immunosorbent assay; HOMA was also calculated.

The level of anxiety and depression was determined by the HADS,
asthenia — by the MFI-20, quality of life was assessed by the stan-
dard CQLS. Results. The presence of serious diverse changes in the
hormonal profile was detected in women during the war, especially
in displaced ones, when compared to data in peacetime. The results
showed that during the war, there was an increase in HOMA and
its significant rise in displaced women compared to the pre-war
period, changes in the microbiocenosis and deterioration of local
vaginal immunity. Conclusions. Violations of the neuroendocrine
system, microbiocenosis, mental health and quality of life in wo-
men during the war compared to peacetime were identified, as well
as tension of adaptive mechanisms. The mutual influence of mental
factors on the hormonal profile has been revealed that confirms
mental disorders.

Keywords: neuroendocrine system; hormones; mental health;
women; quality of life; reproductive age; martial law; internally
displaced people
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Energy-based vessel sealing device
vs conventional clip and tie technique
in thyroid surgery

Abstract. Background. Hemostasis during thyroid surgery is critical for achieving satisfactory outcomes and en-
suring a smooth postoperative recovery. For open thyroidectomy operations, the ergonomically constructed Focus
Harmonic (FH) shears are the way to go. They make incisions, coagulation, and dissection easier. The purpose of
the study is to compare the FH scalpel with conventional hemostasis (CH) in terms of operational duration, length of
hospital stays, drainage volume, and surgical complications in open total thyroidectomy. Materials and methods.
In this study, 120 patients were randomly assigned to one of two groups based on the surgical technique. Patients
in group 2 were more often treated using the FH scalpel, in contrast to group 1 who underwent the conventional
clamp-and-tie technique. The groups were assessed based on the following variables: drainage volume, length of
hospital stay, number of problems, and duration of surgery. Results. The comparison of operating time indicated
that the mean duration of surgery was considerably reduced in the FH group (71.3 = 11.1 minutes) compared to
the CH group (85.7 + 15.5 minutes) (P < 0.001). The drainage volume in the Focus group was substantially lower
than in the conventional group, measuring 38.0 + 14.4 cc compared to 58.6 + 23.7 cc, respectively (P < 0.001).
The length of hospital stay was markedly prolonged in the CH group, averaging 28.2 + 11.3 hours, in contrast to
20.4 + 4.3 hours in the FH group (P < 0.001). In complete thyroidectomy, our findings indicate that the FH ap-
proach is more successful than the CH procedure. The surgery duration is reduced, total drainage fluid volume is
diminished, and hospital stay is shortened, with no significant impact on recurrent laryngeal nerve or temporary
symptomatic hypocalcemia. The Focus Harmonic scalpel is considered a safe and dependable device compared
to the clamp-and-tie procedure in complete thyroidectomy. Conclusions. The Focus Harmonic scalpel may reduce
operation duration, hospital length of stay, and drainage volume. It is deemed a safe and dependable device com-
pared to the clamp-and-tie approach in complete thyroidectomy.

Keywords: thyroid; hemostasis; thyroidectomy; operative duration; length of hospital stay; drainage volume;
surgical complications; postoperative outcomes

Introduction

Commonly used in open general surgical procedures, the
blade resembles a curved paddle with a sharp beveled edge for
cutting and a blunt radius for coagulation. One may improve
the cutting speed and reduce coagulation by altering the
generator’s settings from 1 to 5, which enhance the blade’s
lateral excursion [1].

The blades of ultrasonic instruments generate high-fre-
quency radiation that promotes coagulation, making it easier
to dissect blood vessels and tissue. Ultrasonic devices have
been shown to be useful in lymph node dissection, conven-
tional open thyroidectomies, and video-assisted thyroidecto-
mies, according to many prospective randomized studies [2].

For open thyroidectomy operations, the ergonomically
constructed Focus Harmonic (FH) shears are the way to
go. They make incisions, coagulation, and dissection easier.
Thanks to its hand probe, hand-activated trigger mechanism,
and flexibility, FH provides atraumatic surgical dissection and
hemostasis, offering advantages in thyroid surgery compared
to earlier devices (Harmonic CS002, Harmonic HC145, Har-
monic CS-14C). Agronomy benefits greatly from this device,
which is designed for accurate dissection [3].

A major postoperative consequence of thyroid surgery
is hemorrhage, which may cause a potentially fatal airway
obstruction. Hemorrhage may make it harder to safely sepa-
rate the parathyroid glands and recurrent laryngeal nerve
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(RLN) during a thyroidectomy by obstructing the operative
region. Successful vascular hemostasis is facilitated by the
conventional clamp-and-tie method. Modern approaches
to vascular hemostasis seek to increase efficiency without
sacrificing speed [4].

Several studies have shown that the FH or bipolar vascu-
lar sealing devices may save the time of thyroid surgery, re-
duce blood loss, and keep patients safe. Costs associated with
the techniques, such as generators and handpieces, could be
hard to justify in particular contexts [5].

It has been reported that the use of the FH may shorten
the time of operations, decrease complications, and prevent
bleeding during thyroid, parotid, abdominal, and thoracic
surgeries [6—8].

The purpose of the study is to compare the Focus har-
monic scalpel with traditional hemostasis in terms of opera-
tional duration, length of hospital stays, drainage volume,
and surgical complications in open total thyroidectomy.

Materials and methods

At the General Surgery Department of Al-Sader Medical
City and Al-Furat General Hospital (Najaf), a single, high-
ly experienced surgical team in thyroid surgery operated on
120 consecutive patients with benign or malignant thyroid
conditions from February 2022 to March 2023. Patients were
randomly allocated to the FH group (60 patients), where the
majority of surgical steps utilized the FH and the conventional
hemostasis (CH) group (60 patients), where the procedure
employed CH instruments such as traditional tying and knots,
absorbable ligature, bipolar diathermy, and clips (Table 1).

At Ethicon Endo-Surgery, we make use of the Focus
Ultracision Harmonic Scalpel. The generator is set to level
3.5, the most favored setting for thyroid surgery, using mini-
mum power for little tissue and maximum power for bigger
tissue pieces.

Every patient gave their informed consent before taking
part in the study, even though they had no idea what the
medical procedure was.

To start, everyone who took part had to be over the age
of 18. Second, participants were required to sign an informed
consent form indicating their readiness to participate in the
research. Thirdly, if patients were diagnosed with thyroid
cancer or multinodular goiters, they were required to have
a planned complete thyroidectomy. Eneligibility was deter-
mined to be absent in patients with coagulation problems,
pregnant women, cervicomediastinal goiters, parathyroid
abnormalities contemporaneous with complete thyroidec-
tomy for malignant invasive malignancy, prior neck surgery,
and history of neck irradiation.

Before each patient was prepared for surgery, they un-
derwent a thorough preoperative evaluation. This included
checking their thyroid hormone levels and calcium concen-
tration, consulting with an otolaryngologist to evaluate their
recurrent laryngeal nerve, getting an ultrasound to measure
the size of any nodules, and finally, the standard procedures
for positioning and draping.

Under general anesthesia and with endotracheal intuba-
tion, a full thyroidectomy was performed. Consistent with
standard practice, all patients were draped, monitored, and
positioned as directed.

Table 1. Preoperative diagnosis and demographic
characteristics for the FH and CH groups

Groups
Diagnosis (ﬁ():gg) Co(nr\‘l inéi(;))nal
No. % No. %

Multinodular goiter 42 70.1 43 72.3
Papillary carcinoma 11.7 6 10.1
Hashimoto thyroiditis 5 8.3 4 6.6
Graves’ disease 4 6.6 4 6.6
Solitary thyroid nodule 2 3.3 3 4.4
Total 60 | 100.0| 60 | 100.0

At the level of the thyroid isthmus, an incision ranging
from 4 to 6 cm was made, depending on the size of the thy-
roid. Within Focus H. subplatysmal flaps were created using
FH, with the strap muscles being divided at the midline and
laterally. The middle and inferior thyroid vessels were divided
using FH, while the superior thyroid vessels were ligated with
0 silk suture and subsequently divided with FH to enhance
safety, as the superior vessel poses a risk of retraction, com-
plicating hemostasis in the event of bleeding. In the con-
ventional hemostasis group, the clamp-and-tie technique
was employed, with subplatysmal flaps created using sharp
monopolar diathermy. The inferior, middle, and superior
formal thyroid vessels were sutured with 3/0 silk sutures and
clamped, while all other vessels were sutured with absorbable
4/0 sutures or electrocauterized. Thyroid inferior and medial
retractions, followed by caudal and lateral mobilization of
the upper pole, are used to find the superior thyroid pole in
both the FH and CH groups. To avoid damaging the external
branch of the superior laryngeal nerve, the superior pole ves-
sels are identified, skeletonized, ligated, and separated low on
the thyroid gland while keeping the dissection plane as near
to the thyroid as possible. After the veins have been isolated,
the tissues behind and to the side of the superior pole may
be drawn back in a posteromedial manner so that the blood
vessels that feed the top parathyroid are not injured.

Attention is thereafter directed to the midline, where
the Delphian lymph node and pyramidal lobe are located,
followed by upward dissection and total excision of the py-
ramidal lobe if it is present.

The parathyroid glands, situated anteriorly on the thy-
roid’s surface, should be preserved if they possess adequate
blood supply or have been unintentionally excised during
thyroidectomy. These glands must be identified as parathy-
roid tissue, sectioned into 1 mm fragments, and reimplanted
into separate pockets within the sternocleidomastoid muscle.

The subsequent surgical procedures were similar for FH
and CH. The recurrent laryngeal nerve and parathyroid
glands were consistently detected.

The same procedures are repeated for the excision of the
contralateral lobe. Consistently examining the bed revealed
no remaining thyroid tissue. Furthermore, specimens are
consistently subjected to physical examination and then split.

The Redivac drain was inserted and secured to the skin in
all instances in both groups, FH and CH.

48 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 21, N2 6, 2025



[ d

OpuriHaAbHI AoocAipXeHHs / Original Researches

Finally, the incision was sutured with interrupted 3-0
Vicryl sutures to envelop the platysmal layer and the strap
muscles. It was irrigated as well. Subcuticular sutures or me-
tal clips were used to seal the skin.

In order to measure the overall amount of blood lost after
surgery and to compare the two groups, suction drainage was
used. After 16 to 48 hours after operation, the drains were
taken out. Prior to and shortly after surgery, direct laryngo-
scopy was used to evaluate the RLN.

Results

One hundred twenty patients participated in this trial
and were allocated into two groups based on the intervention
method; specifically Focus group and conventional group,
both including 60 patients. The age and gender distribution
of the study group is shown in Table 1, where no statistically
significant differences were identified. No significant diffe-
rences were seen between the two groups in terms of age or
gender in the comparisons (P > 0.05).

Table 2 illustrates that the majority of patients in both
groups were diagnosed with multinodular goiter (MNG),
accounting for 72.1 % in the Focus group and 72.3 % in the
conventional group. Papillary carcinoma constituted 11.7 and
10.1 %, respectively, while other diagnoses were less prevalent
in both groups. However, there was no statistically significant
difference in diagnoses between the two groups (P > 0.05).

Postoperatively, the average calcium level was markedly
decreased in both examined groups relative to baseline levels
(P <0.001). The percentage change in the Focus group and
the traditional group was 5 and 6 %, respectively; neverthe-
less, there were no statistically significant variations in mean
calcium levels between the two groups, either preoperatively
or postoperatively (P > 0.05).

From an alternative perspective, only 2 patients (3.3 %)
in the focus group and 5 patients (8.3 %) in the conventional

group had symptoms of hypocalcemia. This condition occurs
in the majority of Graves’ disease cases in both groups; ne-
vertheless, the difference was statistically insignificant.

The Focus group had a significantly shorter average opera-
tion duration (71.3 = 11.1 minutes) as compared to the conven-
tional group (85.7 £ 15.5 minutes), with a P < 0.001 (Table 3).

The drainage volume in the focus group was substantially
lower than in the usual group, measuring 38.0 &+ 14.4 cc com-
pared to 58.6 £ 23.7 cc, respectively (P < 0.001) (Table 3).

The length of hospital stay was markedly prolonged in the
traditional group, averaging 28.2 + 11.3 hours, in contrast to
20.4 £ 4.3 hours in the Focus group (P < 0.001) (Table 2).

Discussion

When it comes to limited surgical spaces like thyroid sur-
gery, the Focus Harmonic scalpel is the first tool designed
specifically for treatments that need accurate dissection and
rapid hemostasis. Compared to other shears, it is smaller and
lighter, and its ergonomic shape and narrow, curved tip make
it ideal for precise and risk-free dissection [9].

The Ultracision FH has received approval from the Uni-
ted States Food and Drug Administration for the ligation of
vessels up to 3 mm in diameter. The lateral thermal injury
is confined to 0—2 mm beyond the tissue. To evaluate the
incidence of postoperative complications, hemostatic effects
and safety of total thyroidectomy (TT) performed using the
Harmonic Scalpel, the Harmonic Focus or conventional
hemostasis [10]. Nevertheless, several studies indicated the
use of the harmonic scalpel for bigger channels, including the
superior thyroid artery [11].

The double-ligation technique was first described by
R. Siperstein et al., who also advocated for ultracision for
all thyroid arteries [12]. Coagulation of the vessels in two
successive locations is a crucial component of hemostasis
using the double-ligation technique [13].

Table 2. Symptoms of hypocalcemia and their correlation with diagnosis in both examined groups

Groups
Diagnosis Focus (n = 60) Conventional (n = 60)
No. % | hypocalcemia | Mo B R
Multinodular goiter 42 70.1 - 43 72.3 -
Papillary carcinoma 11.7 - 6 10.1 2
Hashimoto thyroiditis 5 8.3 - 4 6.6 -
Graves’ disease 6.6 2 4 6.6 3
Solitary thyroid nodule 2 3.3 - 3 4.4 -
Total 60 100.0 2 60 100.0 5
P=0.99
Table 3. Comparison of operation duration, drainage volume, and hospital length of stay
in both examined groups
Groups
Parameter P
Focus (n = 60) Conventional (n = 60)

Operation time (min) 71.83+11.1 85.7 +15.5 < 0.001
Drainage volume (ml) 38.0+14.4 58.6 + 23.7 < 0.001
Hospital stays (h) 20.4+43 28.2+11.3 < 0.001
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According to our study, there was a statistically sig-
nificant reduction in surgical length in the Focus group
(71.3 £ 11.1 minutes) as compared to the conventional
group (85.7 £ 15.5 minutes), with a P < 0.001. On average,
the HS group required 44.9 + 8.3 minutes to complete the
task, whereas the CH group required 69.5 £ 10.7 minutes
(P <0.001).

In addition, the composition of the surgical team is an
essential component for the accurate assessment of operative
time. It is common practice for the surgeon to do dissec-
tion or use the scalpel while the assistant assists with other
surgical procedures during thyroid surgery. The operating
times for both operations may be much shorter with strong
teamwork among the surgeons [14].

Moreover, precise hemostasis is crucial for maintaining
a clear surgical field and preventing unintentional injury to
nearby vital structures. To improve safety, the Focus hand-
piece features two jaws: a fixed active jaw for energy transmis-
sion and a movable jaw for tissue clamping [15].

The energy is not sent to the mobile component, which
might therefore function as a barrier to heat transfer [16]. To
mitigate this danger, we used the administration of normal
saline by syringe and utilized cold-wet gauze to dissipate
heat during coagulation near the nerve, therefore lowering
the local temperature and subsequently minimizing possible
thermal injuries [17, 18].

Compared to the CH group, which had a duration of
28.2 * 11.3 hours, the FH group had a significantly shorter
hospital stay of 20.4 £ 4.3 hours (P < 0.001). According to
a study by H. Duan et al., the average length of time spent
in the hospital after an FH procedure was significantly less
than that of the CH group (2.6 + 0.9 days vs. 2.9 + 1.0 days;
P <0.001) [19].

In our investigation, there were no occurrences of recur-
rent laryngeal nerve damage in either group. The calcium
level on the first post-operative day is regarded as an appro-
priate indicator for assessing parathyroid function [20, 21].
Our research illustrates the comparison of the mean serum
calcium levels between the two groups, as well as the altera-
tions in the mean level within each category. Postoperative-
ly, the mean calcium level was markedly decreased in both
examined groups relative to baseline levels (P < 0.001). The
percentage change in the Focus group and the traditional
group was 5 and 6 %, respectively; nevertheless, there were
no statistically significant variations in mean calcium levels
between the two groups, neither preoperatively nor postope-
ratively (P > 0.05).

From an alternative perspective, only 2 patients (3.3 %)
in the focus group and 5 patients (8.3 %) in the conventional
group exhibited symptoms of transient hypocalcemia; how-
ever, the difference was statistically insignificant. Further-
more, it was demonstrated that histopathological diagnosis
significantly influences the development of transient symp-
tomatic hypocalcemia, as the majority of cases pertain to
Graves’ disease and thyroid carcinoma.

Based on our experience, the lack of metal clips, sutures,
or ties, together with a reduced turnaround time, allows for
the operation of one more patient each list on average. Har-
monic scalpels have been shown in many trials to be safe and
effective for use during thyroid surgery [22—24].

Conclusions

In complete thyroidectomy, our findings indicate that the
FH approach is more successful than the CH procedure. The
surgical operating duration is abbreviated, total drainage fluid
volume is diminished, and hospital stay is shortened, with
no significant impact on recurrent laryngeal nerve damage
or temporary symptomatic hypocalcemia. The Focus Har-
monic Scalpel is considered a safe and dependable device,
comparable to the clamp-and-tie procedure in complete
thyroidectomy.
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BUKOPUCTOHHSI @HEPreTUYHOro NPUCTPOIO AAS FepMeTU3aLii CYAVH NOPIBHAHO
3 TPAAULINHUMM MIAXOACQMU B XipYPrii LULUTOMOAIGHOT 30A03U

Pestome. Axmyaavnicms. Temoctas min yac omnepaiii Ha LIXTO-
nonioHIN 3a/1031 € KPUTUYHO BaXXKJIUBUM TSI TOCSITHEHHS 3a-
NOBUIBHUX pe3ysbTaTiB Ta 3a0e3MeveHHsl micjsionepaliiHoro
BiZTHOBJIEHHS 0e3 yCKIagHeHb. [1py ToTalabHil TUpEOoindeKToMil
BUKOPHUCTOBYIOTH €prOHOMIUYHO CKOHCTpYyiioBaHi Hoxulli Focus
Harmonic (FH), sii moserimyooTh MpoBeaeHHST po3pi3iB, Koary-
JISALi0 Ta qucekuilo. Mema: TOPiBHSITH 3aCTOCYBAaHHSI HOXUILb
FH i rpagumniiinnit remoctas (TT') 3 Touku 30py TpUBaIOCTi oI1e-
paliii, mepeOyBaHHsI B cTallioHapi, 00’€My IpeHaXKHOi PiaIMHU
Ta XipypriyHuX YCKJaaHEHb IPU TOTAJbHIN TUpEeOineKToMii.
Mamepiaau ma memoou. Y uubomy nociuimkernti 120 oci6é Oynm
paHIOMIi30BaHi B OMHY 3 IBOX IPYM 3aJIEXKHO Bif XipypTigyHOTO
METO.y: Y Iepliiit rpyri 3actocoByBaiu 1T, y npyriii — HOXUII
FH. B 060x rpymnax rnmopiBHIOBaJIM HACTYITHI MOKa3HUKU: 00’ €M
NpeHaXXHOI piiMHU, TPUBAJIICTh NMepedyBaHHs B cTallioHapi,
KIJIBKICTh YCKJIAMHEHbB i TpUBATICTh omnepatiii. Pezyrsmamu. Ce-
penHs TpuBaicTs onepauii B rpymni FH Gyna BiporinHo MeHI111010
(71,3 £ 11,1 xBWIMHM), HiXX y TPYITi TPAAUILIHHOTO TeMOCTa3y
(85,7 £ 15,5 xuiunm) (P < 0,001). O6’em npeHaxHoi pituHu B
0ci0, y IKUX BUKOpUCTOBYBaIM Hoxuili FH, OyB 3HaYHO HIKYUM
MOPiBHSHO 3 MEPILIOI0 Ipynoi — BignosigHo 38,0 + 14,4 cm®

i58,6 £ 23,7 cm® (P <0,001). Tpusamicth nepebyBaHHS B CTaLli-
OHapi OyJia JOBILIOIO B MEPILiil IpyIi, CTAHOBJISIYU B CEPEIHbOMY
28,2 + 11,3 ronunaun, Ha BinMiHy Bin 20,4 + 4,3 ronuHU B TpyIIi
FH (P <0,001). OrpuMaHni pe3yabTaT CBigyaTh IIpO Te, L0 IIpHU
MPOBENEeHHI TOTaJIbHOI TUPEOIAEKTOMIl MiAXif i3 BUKOPUCTAHHSIM
Hoxuib FH € 6inbm epexruBamM, Hixk TT. Bin mo3Bolisie cko-
POTUTH TPUBAIICTb XipypTiYHOTO BTPYYAHHSI, 3HU3UTH 3aTaIbHUI
00’eM IpeHaXXHOI piTUHU, 3MEHIINUTH MIepeOyBaHHS B CTallioOHapi
6e3 CYTTEBOTO BIUIMBY Ha 3BOPOTHUI1 TOPTAHHUIL HEPB a00 TUM-
4acoBOi CUMIITOMAaTUYHOI rinokaibuieMii. Hoxuui FH BBaxatoTsh
0e3rneyHuM i HaliitHUM TpucTpoeM rnopiBHsHO 3 TT npu nos-
Hill TUpeoinekToMmii. Bucnoexu. BukopucrtanHsa HOXULb Focus
Harmonic cnpusie cKkopoueHHIO TpUBAJIOCTi omepaliii, mepeoy-
BaHHS B CTallioHApi Ta 3MEHILIEHHIO 00’ €My IPEHaXXHOI PiiMHU
0e3 MiaBUILEHHS] pU3UKY YCKIaaHeHb. Lleit iHcTpyMeHT MoXHa
BBaXKaTH OibII O€3MEUHUM i HATiMHUM METOOOM, HiX Tpamu-
UiliHU# TeMocTa3, TPy BUKOHAHHI TOTAJIbHOT TUPEOiAeKTOMii.
KirouoBi ciioBa: nmrononiona 3amo3a; reMocTas; TUPEOIIEKTO-
Misl; TPUBAJIICTh OTepallii; TPUBAJIIiCTh ITepeOyBaHHSI B CTaIliOHApI;
00’eM IpeHaXKHOI pilMHM; XipypriuyHi YCKIaTHEeHHS; ITicIsionepa-
LiifHI pe3yapTaT
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The potential role of the MTHFR Cé677T polymorphism
in the pathogenetic mechanisms
of hormonal and metabolic response
to antihyperglycemic therapy

Abstract. Background. Type 2 diabetes mellitus (T2DM) is a multifactorial disease involving both environmental
and genetic components. The methylenetetrahydrofolate reductase (MTHFR) gene, particularly the C677T poly-
morphism, influences folate metabolism and homocysteine levels and may affect metabolic processes and phar-
macological response. Metformin is the first-line antihyperglycemic agent for T2DM, but interindividual variability in
treatment response remains a key issue. The purpose of the work is to identify and assess the potential impact of a
pathogenetically significant single-nucleotide polymorphism of the MTHFR gene on the development of obesity and
type 2 diabetes mellitus in the implementation of the hormonal and metabolic effects of pharmacological factors.
Materials and methods. This study included 28 patients with T2DM and metabolic syndrome (body mass index
= 30 kg/m?). Clinical, biochemical, and anthropometric parameters were assessed. Genotyping of the MTHFR C677T
polymorphism was performed using polymerase chain reaction and restriction fragment length polymorphism. The
effects of metformin therapy were evaluated by analyzing glycemic control, lipid profile, liver function, adipokine
levels, and oxidative stress markers, taking into account the patients’ MTHFR genotypes. Results. Metformin use
was associated with improved lipid profile in all genotypes. In addition, a genotype-specific reduction in liver enzyme
activity was observed: aspartate aminotransferase levels decreased significantly in T allele carriers, while alanine
aminotransferase reduced in patients with the CC genotype. These results suggest both pleiotropic and genotype-de-
pendent hepatoprotective effects of metformin. No significant differences in MTHFR genotype distribution were found
between metformin-treated and untreated groups. Conclusions. Metformin has beneficial metabolic effects in T2DM
patients and may exert genotype-specific hepatoprotective properties. The C677T polymorphism of the MTHFR gene
did not determine whether patients were prescribed metformin, but it may modulate liver-related biochemical respon-
ses to the drug. These findings support the relevance of pharmacogenetic approaches to optimize therapy in T2DM.
Keywords: type 2 diabetes mellitus; MTHFR; C677T polymorphism; metformin; pharmacogenetics; metabolic
syndrome; liver enzymes

Introduction

Type 2 diabetes mellitus (T2DM) is a multifactorial
polygenic disease that is believed to result from the inter-
action between several genes and environmental factors [1].
T2DM is accompanied by numerous metabolic disorders,
such as lipid and lipoprotein metabolism disorders, oxida-
tive stress, subclinical inflammation, vascular endothelial

dysfunction, and hypertension [2]. These disorders have
long-term consequences, such as micro- and macrovascular
complications, neuropathy, retinopathy, nephropathy, and,
consequently, increased mortality [3]. At the same time,
the interaction of environmental factors and genetically
inherited components plays a key role in the development
of T2DM.
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Currently, a promising direction in the treatment of
T2DM is considered to be a preventive approach that allows
preventing and/or slowing the progression of the diabetic
process and its formidable macro- and microvascular com-
plications. Personalized medicine involves clarifying the role
of genetic aspects in the development of the disease and
building an appropriate prevention and treatment scheme.
In addition to genetic predisposition, the overall high risk
of disease in urban populations is further exacerbated by a
higher frequency of diabetes heredity, insufficient physical
activity, and unbalanced diets [4].

The contribution of cytokine gene polymorphisms and
endothelial dysfunction to the development of obesity
is not sufficiently studied, and there is no unambiguous
opinion about their influence on the spontaneous pro-
duction of markers of endothelial dysfunction, subclinical
inflammation, and metabolic parameters. Clarifying the
significance of known hormonal and metabolic indicators
and establishing genetic predictors of the formation of
preclinical renal damage in obesity will allow optimizing
the preventive component of medical activity. One of the
main strategies aimed at improving the quality of therapy
may be an individual approach, which is facilitated by
pharmacogenetic studies.

Pharmacogenomics is a branch of pharmacology that
studies the influence of genetic variation on the response
to drugs in patients by correlating gene expression or single
nucleotide polymorphisms with the efficacy or toxicity
of drugs [5]. Metformin is an oral hypoglycemic agent
and the only drug of the biguanide class used in clinical
practice. Metformin is usually used as a first-line drug for
the treatment of T2DM according to clinical guidelines
[6]. Metformin is able to increase insulin sensitivity and
insulin-stimulated glucose uptake by skeletal muscle [7].
Metformin is not metabolized in the body and is excreted
unchanged in the urine by active tubular secretion in the
kidneys [6]. In T2DM, the action of metformin is main-
ly to lower glycemia without increasing plasma insulin
concentrations [8]. Metformin exerts its effects on blood
glucose levels through systemic actions in the liver, where
it reduces endogenous glucose production, and to a lesser
extent in skeletal muscle, where it increases basal glu-
cose uptake [8, 9]. The hypoglycemic effect of metformin
has been shown to have wide interindividual variability
[10, 11]. Polymorphic variants of folate metabolism genes
are associated with the risk of developing cardiovascular,
neurodegenerative, endocrine, dermatological diseases,
reproductive disorders, congenital malformations, neo-
plasms, etc. [12].

Studies have confirmed a potential role of MTHFR
gene polymorphism associated with abnormal folate me-
tabolism, and DNA hypomethylation reaction might in-
crease the risk of chromosomal nondisjunction [13, 14].
The MTHFR C677T polymorphism can influence the
hormonal and metabolic responses to antihyperglycemic
therapy, particularly through its effect on homocysteine
levels and folate metabolism. At the same time, associ-
ations between genotypes and diseases may be different
in different countries. Therefore, studying the features of
allelic polymorphisms in one-carbon metabolism genes

in each country separately is relevant. Understanding the
influence of MTHFR C677T polymorphism on treatment
response could help tailor antihyperglycemic therapy to
individual patient.

Investigation of MTHFR polymorphism in combination
with other genetic markers, aimed at predicting the response
to metformin in patients with T2DM, is scientifically new,
clinically relevant and socially relevant for Ukraine.

The aim of the work is to identify and assess the potential
impact of a pathogenetically significant single-nucleotide
polymorphism of the methylenetetrahydrofolate reductase
gene on the development of obesity and type 2 diabetes mel-
litus in the implementation of the hormonal and metabolic
effects of pharmacological factors.

Materials and methods

The examined population (except for control subjects)
consisted exclusively of patients with T2DM with a long-
term existence of the disease on the background of meta-
bolic syndrome, with varying degrees of glycemic control
and disorders of hepatic homeostasis in the absence of re-
nal failure. A general clinical examination was performed
on 28 patients with T2DM aged 28 to 80 years (mean age
54.79 + 0.68 years). 20 patients with T2DM (metformin
group) received metformin alone. Eight patients (no-met-
formin group) didn’t receive metformin.

Patients underwent a general clinical examination:
height, weight, waist circumference (WC), hip circumference
(HC), BMI and WC/HC ratio were measured, clinical blood
and urine analysis, microalbuminuria (MAU), C-reactive
protein (CRP), carbohydrate, protein, lipid metabolism, liver
and kidney function, blood coagulation system. Analysis of
polymorphic markers was performed by PCR and restriction
fragment length polymorphism (RFLP) using appropriate
primers.

A certain spectrum of adipokines and one of the oxidative
stress indicators were analyzed in group of patients receiving
metformin, compared to those who did not take this drug,
taking into account the distribution of genotypes and alleles
of the methylenetetrahydrofolate reductase gene.

The analysis included assessment of the features of
the single nucleotide polymorphism (677C>T) of the
methylenetetrahydrofolate reductase (MTHFR) gene
for retrospective groups of patients. The MTHFR gene
SNP, C677T, was assessed using polymerase chain reac-
tion (PCR) and restriction fragment length polymorphism
(RFLP) using Hhal endonucleases, respectively. The re-
striction products were analyzed by electrophoresis in a
2% agarose gel. As a molecular weight marker, pUC19
DNA hydrolyzed by endonuclease Mspl (MBI Fermentas,
Lithuania) was used. The following primers were used for
PCR: forward: tcccatgagaactattcttcttttg; reverse: atatggctc-
ccttttgcecgacc. Allele frequencies for the studied genotypes
were calculated.

Results

Metformin use was associated with improved lipid
profile in all genotypes. In addition, a genotype-specific
reduction in liver enzyme activity was observed: AST
levels decreased significantly in T allele carriers, while
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ALT levels decreased in patients with the CC genotype.
These results suggest both pleiotropic and genotype-de-
pendent hepatoprotective effects of metformin. No sig-
nificant differences in MTHFR genotype distribution
were found between metformin-treated and untreated
groups (Table 1).

The analysis of glycemic control, lipid profile, adipokine
spectrum and oxidative stress markers in groups of patients
with T2DM and obesity demonstrated a positive effect of
metformin as a basic hypoglycemic therapy on metabolic

In particular, in patients who received metformin, re-
gardless of the genotype for the C677T polymorphism of
the MTHFR gene, a statistically significant improvement
in lipid profile was observed compared to those who did not
take the drug. This indicates a potential pleiotropic effect of
metformin on lipid metabolism.

Additionally, a decrease in the activity of hepatic trans-
aminases (AST in T allele carriers and ALT in CC genotype
carriers) was found in the group receiving metformin, which
may indicate the hepatoprotective properties of the drug in

parameters.

certain genetic subgroups (Table 2).

Table 1. Frequency distribution of MTHFR gene genotypes

Proportion of genotypes, n (%) Allele frequencies
Group N =28
cc CT TT Pc Pr
Received metformin 20 (71 %) 10 (50) 9 (45) 1(5) 0.73 0.27
Did not receive metformin 8 (29 %) 5 (62) 1(13) 2 (25) 0.68 0.32
Table 2. Biochemical characteristics of patients with T2DM and obesity depending
on the C667T MTHFR genotypes in the groups that took or did not receive metformin
Indicator ‘Recelved/did not. cc CT+TT P
1 2 3 4 5
Received metformin 8.81 +£1.94 9.39 + 3.41 0.65
Glycemia, mmol/l Did not receive metformin 8.67 +4.22 8.63 + 1.66 0.98
P 0.93 0.72
Received metformin 113.01 £ 71.08 111.53 £ 53.93 0.96
Insulin, pmol/l Did not receive metformin 196.92 + 123.89 106.83 + 32.69 0.28
P 0.11 0.89
Received metformin 5.42 + 1.06 5.40 £ 0.99 0.97
Total cholesterol, mmol/l Did not receive metformin 7.94 +1.69 7.88 +1.20 0.96
P 0.005 0.003
Received metformin 0.97 £0.10 1.06 = 0.16 0.19
HDL cholesterol, mmol/I Did not receive metformin 1.25 +0.27 0.68 + 0.23 0.09
P 0.03 0.02
Received metformin 3.28 £ 0.39 3.54 + 0.39 0.62
LDL cholesterol, mmol/l Did not receive metformin 3.86 + 1.71 3.63 +2.07 0.87
P 0.04 0.25
Received metformin 2.73 +£0.99 3.38 +2.86 0.51
Triglycerides, mmol/L Did not receive metformin 3.00 + 0.86 11.48 + 9.57 0.08
P 0.62 0.03
Received metformin 0.70 + 0.31 0.64 +0.17 0.57
AST, U/L Did not receive metformin 0.93+0.18 1.31 +0.72 0.47
P 0.21 0.01
Received metformin 0.98 + 0.31 0.81 +0.29 0.23
ALT, U/L Did not receive metformin 1.39 + 0.33 1.31+0.72 0.85
P 0.05 0.08
Received metformin 31.72 £ 4.45 31.75+£6.27 0.99
Body mass index, kg/m? Did not receive metformin 31.02 £ 1.90 34.00 + 6.00 0.32
P 0.74 0.59

54 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 21, N2 6, 2025




OpuriHaAbHI AoocAipXeHHs / Original Researches

End of Table 2
1 2 3 4 5
Received metformin 34.06 + 6.61 38.71 £ 6.93 0.22
rl?%t/ilnol-binding protein-4, " ni ot receive metformin 36.77 £ 1.20 - -
P 0.64 -
Received metformin 118.57 + 27.65 138.57 + 21.63 0.16
Fetuin-A, mg/| Did not receive metformin 148.00 + 7.55 - -
P 0.11 -
Received metformin 423 +1.35 3.94 +2.07 0.75
Resistin, ng/ml Did not receive metformin 4.40 = 1.82 - -
P 0.87 -
Received metformin 27.87 + 3.89 31.51 +6.91 0.25
Progranulin, ng/ml Did not receive metformin 34.63 +12.14 - -
P 0.19 -
Received metformin 62.16 + 33.69 43.21 £ 14.43 0.39
Leptin, pg/l Did not receive metformin 59.67 + 20.88 - -
P 0.91 -
Received metformin 472 +2.91 5.48 +1.85 0.57
Total adiponectin, mg/I| Did not receive metformin 5.65 + 1.59 - -
P 0.62 -
Received metformin 2.77 +1.60 2.54 +1.47 0.79
;'(I:i?;? Or:g é‘;ﬁt’lﬂg\%eight Did not receive metformin 2.74 +1.43 - -
P 0.97 -
Received metformin 433.57 + 156.77 516.86 + 97.69 0.26
Omentin-1, pg/l Did not receive metformin 668.67 + 224.12 - -
P 0.08 -
Received metformin 426.14 + 133.63 507.43 + 216.62 0.42
Osteoprotegerin, ng/| Did not receive metformin 701.67 + 486.66 - -
P 0.17 —
Received metformin 39.99 + 20.63 27.23 £ 18.75 0.17
Eﬁg‘l‘/ﬁggmgthione’ Did not receive metformin 38.18 + 7.48 17.60 = 15.11 0.04
P 0.85 0.43

Comparison of genotype frequencies for the C677T
single-nucleotide polymorphism of the MTHFR gene be-
tween groups of patients taking and not taking metformin did
not reveal any significant differences, indicating the absence
of an association between this genetic variant and the choice
of metformin therapy in the studied cohort.

Discussion

Polymorphic variants of folate metabolism genes are
associated with the risk of developing cardiovascular, neu-
rodegenerative, endocrine, dermatological diseases, repro-
ductive disorders, congenital malformations, neoplasms,
etc. [16]. At the same time, associations between genotypes
and diseases may be different in different countries [17].
Therefore, studying the features of allelic polymorphism in
one-carbon metabolism genes in each country separately
is relevant. One of the main genes for methionine meta-
bolism is the gene encoding the methylenetetrahydrofolate

reductase enzyme (MTHFR), which in humans is located
on chromosome 1 (1p36.3). Severe MTHFR deficiency
is associated with hyperhomocysteinemia. Homocysteine
occupies a key position in the metabolism of the essential
amino acid — methionine. This nodal point is located at
the junction of the transsulfuration pathway, the formation
of cysteine and the release of sulfur, and is also crucial for
the remethylation of homocysteine to methionine with the
preservation of the carbon skeleton [15]. Elevated homocys-
teine levels have been identified as a risk factor for T2DM
[18]. In addition, hyperhomocysteinemia is a risk factor
for the development of coronary heart disease, myocardial
infarction, atherosclerosis, atherothrombosis, reproductive,
congenital and perinatal pathology [19], precancerous and
cancerous conditions.

Several allelic variants of this gene are known that cause
insufficiency of the MTHFR enzyme. The most famous is
a point mutation with the replacement of the nucleotide cy-
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tosine by thymine at position 677 (C677T) [20]. This leads
to the replacement of the amino acid valine with alanine in
the corresponding codon of the protein, which makes the
MTHEFR enzyme thermolabile and reduces its activity by
approximately 35 %. In heterozygotes for this mutation, a
moderately elevated level of homocysteine is determined in
the blood, and hyperhomocysteinemia increases significant-
ly with homozygous carriage of the C677T allele. Studies
of polymorphic variants of folate metabolism genes show
carriage of the T allele of the C677T polymorphism of the
MTHER gene in the homo- or heterozygous state as a sig-
nificant component of hyperhomocysteinemia.

It has been shown that among patients with psoriasis,
the proportion of heterozygotes C677T is higher than in
the general population [21]. Homozygosity for the C677T
polymorphic variant of the MTHFR gene leads to the de-
velopment of hyperhomocysteinemia, especially during a
long period of folic acid deficiency. Noiri et al. reported an
increased frequency of CT and TT genotypes in men with
type 2 diabetes mellitus on hemodialysis. The authors also
found a correlation between the presence of the T allele and
the progression of renal failure [22]. The CT genotype with
the C677T polymorphic variant leads to a decrease in the
activity of methylenetetrahydrofolate reductase and hyper-
homocysteinemia [23]. Excess homocysteine in the body is
corrected by its conversion to methionine or cysteine, which
is part of a-keratins — the main proteins of nails, skin and
hair [24, 25]. Obviously, heterozygosity for this single nu-
cleotide polymorphism of the MTHFR gene is a general or
nonspecific predictor for many dermatoses caused by ke-
ratinization disorders [26]. Analysis of the distribution of
allele and genotype frequencies for the C677T polymorphic
variant of the MTHFR gene showed that from the equator
to the north, the frequency of the T allele decreases, and
demonstrates a statistically significant inverse relationship
with geographical latitude. It was found that in the equatorial
region, the TT genotype is absent in the local population,
and in the Mediterranean and Middle Eastern countries its
frequency reaches 30 % [27]. The effect of selection against
the T allele in these regions is also weakened due to the fact
that natural sources of folate traditionally represent the food
culture of their population. According to a number of au-
thors, correction of folate metabolism disorders caused by
the allelic polymorphism of the MTHFR gene with the help
of vitamins and folates significantly reduces the risk of con-
genital malformations and cleft lip and palate, reproductive
disorders and losses [28].

No statistically significant differences were found when
comparing the respective genotype proportions in the groups
that received or did not receive metformin. Metformin is
an insulin-sensitizing agent with effective antihyperglyce-
mic properties. However, it has been reported that approxi-
mately 35—40 % of patients taking the drug cannot achieve
controlled fasting blood glucose levels, suggesting that the
glycemic response to metformin is variable [29].

Conclusions

The analysis of glycemic control, lipid profile, adipo-
kine spectrum and oxidative stress markers in groups of pa-
tients with type 2 diabetes mellitus and obesity demonstrated

a positive effect of metformin as a basic hypoglycemic thera-
py on metabolic parameters.

In particular, in patients who received metformin, re-
gardless of the genotype for the C677T polymorphism of the
MTHEFR gene, a statistically significant improvement in lipid
profile was observed compared to those who did not receive
metformin. This indicates a potential pleiotropic effect of
metformin on lipid metabolism.

Additionally, a decrease in the activity of hepatic trans-
aminases (AST in T allele carriers and ALT in CC genotype
carriers) was found in the group receiving metformin, which
may indicate the hepatoprotective properties of the drug in
certain genetic subgroups.

Comparison of genotype frequencies for the C677T
single-nucleotide polymorphism of the MTHFR gene
between groups of patients receiving and not receiving
metformin did not reveal any significant differences, in-
dicating the absence of an association between this genetic
variant and the choice of metformin therapy in the studied
cohort.
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Mapaxoscbkii ", FopLuyHceka M.2, AewyeHko K., Jansen E.%, Biernot Pamuta K.°

T AY «IHCTUTYT NpobAEM eHAOKPUHHOI naToAorii im. B.S1. AaHuaescbkoro HAMH Ykpainn», m. XapkiB, YkpaiHa
2 XQpKIBCbKMK HALIOHAABHWV YHiBepcuTeT imeHi B.H. KapasiHa, M. Xapkis, YkpaiHa

3 [TOATQBCbKIMK HAYKOBO-AOCAIAHMA €KCMEPTHO-KPUMIHAAICTYHIMA LeHTo MBC YkpaiHu, M. [oATaBa, YkpaiHa
4 National Institute for Public Health and the Environment, Bilthoven, the Netherlands

> &M Military Clinical Hospital SPZOZ, Krakow, Poland

MoteHuinHa poAb noAimopdiamy C677T reHad MeTUAEHTETPArNAPOPOAATPEAYKTAIU
B MATOreHEeTUYHUX MEXCHI3SMAX FOPMOHOABHO-METABGOAIYHOT BiAMOBIA|
HQA LYKPO3HUXXYBOAbHY Tepanitio

Pe3iome. Axkmyaavnicmo. ykposuii nia6er 2-ro tuny (LI2) €
MOJIIreHHUM MYJbTU(hAKTOPHUM 3aXBOPIOBAHHSM, Y PO3BUTKY
SIKOTO OepyTh yJacTh SIK TeHETUYHIi, TaK i 30BHIIITHI YNHHUKH.
I'en metuneHrerparinpodonarpenykrazu (MTHFR) i, 3okpe-
Mma, nosaiMopdizm C677T BriMBawTh Ha MeTaboJ1i3M (otieBoi
KMCJIOTH ¥ piBeHb TOMOLIMCTEIHY, 1110 MOXe 3MiHIOBAaTHU Mepedir
MeTaboJIiYHUX TMPOLIeCiB Ta peakiilo Ha (apmakorepariio. Met-
GOopMiH € mpemnapaToM MepIIoi JiHii s gikyBaHHs LI/12, omHak
CIIOCTEPIraeThcsl BapiabeNbHICTh Y BiMOBIAI MalliEHTIB Ha HIOTO
npuiioM. Mema: BUSIBJICHHSI 1 OLliHKA MOTEHIIIHHOTO BILUIMBY Ia-
TOTEHETUYHO 3HAYYIIOTO OJHOHYKJIEOTUIHOTO TToJiMopdhi3My
reHa MTHFR Ha po3BUTOK 0XUpiHHS Ta IIYKPOBOTO AiadeTy 2-To
TUMY TP peaisallii TOpMOHAJIbHOIO i MeTa0OJIiYHOTO BILIUBY
dapmakosorivHux dakropiB. Mamepiaiu ma memoodu. Y 10CIi-
JUKEHHI B3sM yyacTb 28 nmauieHTiB i3 LIJ12 Ta oxupinHsM (iHxekc
Macu Tina > 30 kr/m?). Bysno npoBeseHo KiiHiuHe, GioXiMiuHe i
aHTPOMOMETPUYHE 00CTeXeHHs. [ eHOTuMmyBaHHs moJaiMopdi3-
My C677T rena MTHFR BukoHyBajioCcsl METOIOM TT0JIiMePa3HOT
JIAHITIOTOBOI peakllii Ta pecTpuKIiiiHOro aHaiizy. OuiHoBaIN
edekTH Tepalrii MeT(OpMiHOM 3a IMTOKA3HUKAMM TJiKEMiqIHOTO

KOHTPOJIIO, JiMiAHOTO Mpodiaio, MYHKIIi MeYiHKMU, aauIoKiHiB
Ta MapKepiB OKCUIATUBHOIO CTPECY 3 ypaXyBaHHSIM FeHOTHITY Ta-
Li€HTIB. Pezyasmamu. B oci0 3 yciMa reHOTUIIAMU, SIKi TpUitMan
MeT(dOPMiH, CIIOCTepiraJocs MOMIMIIeHHS JIITiIHOTrO TIpodiIio.
ITeuiHKOBi MOKa3HUKHU 3MiHIOBAJINUCh T€HOTUICIIEUUDIYHO: aK-
TUBHICTb acniapraTamiHoTpaHchepasu BiporigHO 3HUXKYBaIacs B
HociiB T-anesnst, a ananiHamiHoTpaHcdepa3u — y HOCIiB TeHOTH -
my CC. lle BKa3ye Ha HasIBHICTb TeaTOIPOTEKTOPHOTO e(heKTy
MeT(hOpMiHy, 1110 3aJIeXUTh BiJl FeHeTUYHMX BapiaHTiB. YacToTa
TeHOTHUITIB MiX Ipynamu, siki puiiMaiu Ta He NpuiMaiu MeT-
dopmiH, icToTHO He BinpisHsinach. Bucnosku. MetdopmiH Mae
CIpUSTINBUI eDeKT Ha MeTaOOJIIYHI MOKA3HUKM B IMALli€EHTIB i3
1IJ12, IeMOHCTPYIOUYM TeHOTUII3aIeXKHY ITelaTONPOTEKTOPHY Milo.
Tonimopdizm C677T rena MTHFR He BrijimBae Ha pu3HaYeHHS
MeT(hOpMiHYy, OMHAK MOXE MOIYJIOBATH 0iOXiMiUHY BiIITOBIIb
MeviHky Ha rmpenapat. Lle migkpecaioe TouiIbHICTh (hapMaKore-
HETUYHOTO MiIX0ay MpU NepcoHaizalii repamii LI/12.

Kurouosi cioBa: nykposuii miader 2-ro tuny; MTHFR; nodi-
Mopdizm C677T; MeTdopMiH; hapmakoreHeTHKA; METAOOTIYHI I
CUHAPOM; TIEYiHKOBI (pepMEHTH
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KpwkaHiBcbka A.€., AsikiB I.b.

IBaHO-PPAHKIBCHKIY HALIOHQABHUT MEANYHWI YHIBEPCUTET, M. IBOHO-OPaHKIBCEK, YKpQIHQ
KHIT «[pomkQpriaTrChiini KAIHIYH OHKOAOTIYHMIA LIEeHTD» IBaHO-PpaHKIBCbkOI 0OGAQCHOI paAK,
M. IBaHO-DpaHKIBCHK, YKPAIHQ

HYacTtoTta 1a CTPYKTYPA €HAOKPUHHUX 30XBOPIOBOHb
Y XBOPUX HO POK eHAOMeTpPIs

Pe3stome. AktyanbHictb. Pak eHgomeTpisi (PE) € o4HUM 3 HAVMOLLIMPEHILLNX 37108KICHUX HOBOYTBOPEHb XIHOHOI
penpogyKkTnBHoi cnctemu. 3a pekomeHgayiamm ESGO/ESTRO/ESP Society, came meTaboniyHi Ta eHAOKPUHHI
haKTopy BU3HAKOTLCS KITIOHOBUMU MoAMGiKoBaHUMK chakTopamu pusnky po3sutky PE. MeTta: oyiHntn 4yactoty
Ta TUMY NaTosiorii EHAOKPUHHOI cncTteMm y XBopux Ha pak eHgomeTpis. Marepianu Ta metoau. [NposegeHo rpo-
CrieKTUBHE [OCTifKeHHs 674 nauieHTok 3 PE |-V ctagivi, siki oTpymarny nikyBaHHs y [pukapnatcbKoMy KiliHIYHOMY
OHKOJI0rYHOMY LUeHTpI IBaHO-DpaHKiBCbKoi obacHoi paau 3 2021 rno 2024 pik. Bik nayieHTok Big 28 fo 83 pokiB,
y cepenHbomy 62,4 + 2,3 poky. Pesynbratn. Cepes nayieHToK GinbLuicTb (436; 64,7 %) cTaHOBWUIN XIHKU BiKOM
rnoHaz 60 pokis. Y 401 (59,5 %) navyieHTku iHAeKkc macw Tina nepesuLlyyBaB 35 Kr/M? Ta CTAHOBUB Y CepPERHbOMY
38,4 Kkr/m?. OpHieto i3 OCHOBHUX MpuyinH BUHUKHEHHS1 PE e nigBuLLeHHs iHgekcy macw Tina. lNepeBaxkann xBopi
i3 HAAMLLIKOBOKO Macoro Tina, OXuUpIHHS | cTyneHs — 244 (36,2 %) navieHTku. [NaTonoris wuronogiéHoi 3ano3n
(LLY3) giarHocToBaHa y 253 (37,5 %) navieHTok. Cepeq 3axBoptoBaHb LL|3 HavuacTilue Tpanismmcs By3/108uii 306
Ta aBToOIMYHHWI TupeoignT — 146 (21,7 %) ta 71 (10,5 %) Bunagok signosigHo. YactoTa yykposoro giabety (LA)
cepeq obcTexeHnx ctaHosuna 37,8 %, o Bignosigae 255 Bunagkam. Y nauyieHtok 3 PE nepesaxas L[] 2-ro
Ty, KWK giarHocToBaHo y 247 (36,6 %) Bunagkax. Y navieHTok 3 PE ta cynyTHbOHO eHAOKPUHHOK NaTosorieto
BUHUWKAIOTb YCKIIa[HEHHS y nicrisonepayiviHoMy repiogi. HavdacTiLumm ycknanHeHHsIM 6Yr10 3arotoBaHHs ricrsione-
pauiviHoi paHy BTOPUHHUM HAaTSAroM y nawjieHTIB 3 Tskkumu gpopmamu L[] y cTaHi cy6komneHcauii/nekomneHcawii
Ta y NOeAHaHHI i3 OXUPIHHAM. BUCHOBKMN. HYacToTa eHhgoKpuHHOI natonorii y nayieHTok 3 PE ctaHosuna 67,4 %.
OXWPIHHSA € Har4acTiLLO eHLAOKPMHHOK raTosorieto cepes nayieHTok 3 PE, BoHO BusisrieHo y 418 (62,0 %) oci6.
3 ofgHakoBo YacToTor 610 giarHoCcToBaHo y nauieHTok PE LykpoBuii giabet Ta 3axBoproBaHHs L3, 255 (37,8 %)
Ta 253 (37,5 %) BignosigHo. Y 36 (5,4 %) xiHok 3 PE B aHamMHe3i 6yB CUHAPOM rO/TIKICTO3HUX SIEYHUKIB. Y navjieH-
TOK 3 PE Big3Hayanacsi KoMGiHoBaHa natosiorisi (OXUPIHHA + LyKpOBUM LiabeT; 3aXBOPIOBaHHS LUNTOMNOLIOHOI
3a/1031 + CUHAPOM OSIKICTO3HMX I€YHMKIB). Y nauieHTok 3 PE Ta cynyTHbOK €HOOKPUHOOMYHOK MaTosiorieto
4acTo BUHWNKAKOTb YCKI8AHEHHS y ricaisonepasiviHoMy nepiogi.

Knro4oBi cnoBa: pak eHgomeTpisi; eHOOKPUHHA NaTosiorisi; OXUPIHHS; LyKpPOBUI JiabeT; 3aXBOPHOBAHHST LLNTO-
rnoAi6HoI 3a5103u; CUHAPOM MOMIKICTO3HUX SAEYHUKIB; YCKIIAAHEHHS; XipypriYHe JiKyBaHHs; ¢haKTopu pUnKy

Bctyn

Pak enmomeTpis (PE) € omHuM 3 HaTIOIIMPEHIIINMX 3710~
SIKICHUX HOBOYTBOPEHbD KiHOYOI PeNPOIYKTUBHOI CUCTEMMU.
3a ganumMu GLOBOCAN, BiH mocimae mocTe micie cepern
YCiX OHKOJIOTIYHMX 3aXBOPIOBaHb Yy XiHOK, i iOTO YyacTKa
nocTiiiHo 3poctae [1]. ¥ 2024 pori y cBiTi OyJ10 BUSIBIEHO
noHaz 460 000 HoBux Bunazakis PE, 110 ¢BimuuTh 1po rio-
GanbHe 3pocTaHHs 3axBopioBaHocTi Ha 4,1 % 1opivHo [2].
Buicoki moka3HUKM 3aXBOPIOBAHOCTI CIIOCTEPIraloThes y

Takux KpaiHax, sk CIIIA — 87,5, Kanaga — 36,2, Yexisg —
40,0, Icrmanis — 35, ®panuis — 23 Ha 100 TrC. HaceJIeHHs
[3, 4]. 3rinHo 3 HTAaHMMMU HALIOHAJIBHOTO KaHIIEP-PEECTPY,
Leli moKa3HMK B YKpaiHi y 2022 poui craHoBuB 34,2 Ha
100 Tnc. HacemeHHS [5].

PE BBaXaeThbCsl 3aXBOPIOBAHHSIM BUCOKOPO3BUHEHUX
KpaiH Ta ypOaHi30BaHOTO CITIOCOOY KUTTSI, 1110 TTOB’SI3aHO
3 TaKUMU (paKTopaMu, K MeTaOOJiYHUI CUHAPOM, 3HHU-
JKE€HHSI HApOKYBAHOCTI Ta MAJIOPYXOMUIA CTUJTb KUTTS [6].
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HaityactimyuMy KoMopOimHUMHU 3aXBOPIOBAHHSIMHU Y
nauieHTok 3 PE € marosorii eHIOKpMHHOI CUCTEMM. 3TiTHO
3 American Endocrine Society [7], y KoxHOI apyroi maiti-
entku 3 PE € 3axBoproBanHs murornonioHoi 3aino3u (LL[3), a
uykposuii giaber (II1) — y KoxHoi 5—6-i marieHTku. IcHye
NEKiJIbKa MeXaHi3MiB, 32 IKUMU €HIOKPUHHI 3aXBOPIOBAHHSI
cynpoBokytoTh PE, 30kpemMa migBUILIEHHS PiBHS €HI0-
TEHHUX CTaTeBUX CTEPOITHUX TOPMOHIB, PE3UCTEHTHICTh
IO iHCYJIiHY, XpOHiYHe 3aItajieHHs Ta aguiokKinu. OTxe,
PE — GararodaxkropHe, cucTeMHe Ta TOPMOHO3aJIeXKHe 3a-
XBOpIOBaHHA [8].

OpHi€I0 3 TOJTIOBHUX MPUYMH TaKO1 AMHAMIKY BBaXKalOTh
3pOCTaHHS MOIMMpPeHOCTi oxupiHHs, LI/ 2-ro Tumy ta iH-
KX eHIOKPUHHUX TopylieHb [9, 10].

3a pexomennamisiMu ESGO/ESTRO/ESP (European
Society of Gynaecological Oncology / European Society for
Radiotherapy & Oncology / European Society of Pathology,
2021), came MeTabOIiuHI Ta eHIOKPUHHI (haKTOPU BU3HA-
IOThCSI KJTIOUOBUMU MOAM(iKOBAaHUMM (haKTOpaMU PU3UKY
po3sutky PE [11]. Hu3ka mociimkeHb IpOAEeMOHCTPYBa-
Jia, 110 HasIBHICTh CYMYTHiX pO3JadiB, SK-OT OXUPiHHSI,
rinepiHcyiHeMisI Ta iHCYJTiHOPE3UCTEHTHICTh, HE JIMIIIe
ningBuIye pu3uk po3BuTkKy PE, a i BriMBae Ha iforo arpe-
CUBHICTb Ta mporHo3 [12, 13]. Kpim toro, I1]1 acouitoeTbes
3 MiIBUIIEHUM PU3MKOM PELIMINBY 3aXBOPIOBAHHS Ta 3a-
rajibHOI CcMepTHOCTI [14].

ITompu 11e, yacToTa Ta CTPYKTYpa eHIOKPUHHUX TTOPY-
1LIeHb y NMauieHToK i3 PE 3anuinaroTbcss HeQoCcTaTHbO OOCITi-
IKEHUMU, 110 00OMEKY€E MOXKIIMBOCTI OITUMI3allil CKpUHIH-
Ty Ta iIHAWBITyaTi3allii JJiKyBaHHS.

Mix BUeHUMU TPUBAIOTh AUCKYCIil 1100 €HAOKPUHHUIX
3aXBOPIOBaHb Y MAli€EHTIB i3 OHKOJOTIUHOIO MATOJIOTIE:
napaHeoIIaCTUYHUIM CUMHAPOM Y1 CaMOCTiliHa HO30JIOTisI
[15, 16]? KiiHiuHi criocTepeskKeHHST JOBOASTh YacTe MOEI -
HaHHS BKa3aHUX 3aXBOpIOBaHb. B OHKOJIOTIUHIN mpaKTULLi
1IJI po3risimaioTh SIK OAMH i3 IIPOsIBiB MapaHEeOIIaCTUYHO-
o CUHAPOMY, 3yMOBJIEHOTO HecCITeIIn(pIiYHUMHI peaKIlissMK1
Pi3HUX OPraHiB i CUCTeM a00 eKTOIIYHOIO IIPOIYKINEIO ITyX-
JINHOIO Gi0JIOTIYHO aKTUBHMX pedoBUH. [lopsa i3 uMm ce-
pen nauieHTiB i3 LIJI cmocTepiraeTbest 30iIbIIEHHS YaCTOTU
OHKOJIOTIYHUX 3aXBopioBaHb [17, 18]. BuBuaeThcst HayKoBe
MPUITYLIEHHS PO paK sSIK HacaigoK ado yckinagHeHHs L.

3nauna nmomupeHicts PE, 11/, 3axBoproBanb 1113,
3HAYHI COLIaIbHO-€KOHOMIUHI BUTPATU Ta MCUXOMEINYHI
(aKTOpU 3yMOBIIIOIOTh aKTYaJIbHICTb 11i€1 Tpo0eMHU Ta He-
OOXiTHICTP ITOIIYKY HOBUX METOMIB PaHHBOI HiaTHOCTUKU
Ta JikyBaHH# [19, 20].

Otxe, miaGeT i pak € NOIIMPEHUMU 3aXBOPIOBAHHSIMM,
SIKi MarOTh 3HAYHUI BIJIMB HAa CTaH 310pPOB’SI HACEJCHHSI.
IIpob6rema moegHaHHS IUX ABOX HAWBAXJIMBIIIIUX TIPUINH
CMEPTHOCTI Ta iHBajIiAM3allil HaceJeHHs BUKJIMKAE 0CO0 M-
BY CTYpOOBaHIiCTh HAyKOBIIiB i MpaKTUYHUX JiKapiB.

Merta a0CTiIKeHH: OLIIHUTY YaCTOTY Ta TUITH ITaTOJIOTii
€HIIOKPUHHOI CUCTEMU Y XBOPUX Ha PaK €HIOMETPisl.

Marepiaam Ta meToamn

TIpoBeneHO NPOCIeKTUBHE NOCTIIXKEHHS 674 nalieHTOK
3 PE I-IV craniii, siki orpuManu jikyBaHHs1 y [1pukaprar-
ChKOMY KJIIHIYHOMY OHKOJIOTiYHOMY 1ieHTpi IBaHOo-DpaH-
KiBcbKoi o6sracHoi paau 3 2021 mmo 2024 pik.

Kputepii, 3rimHo 3 SKMMU MAai€HTKY OYJIM BKIIIOUCHI Y
JOCJTIKeHHSI: MiAncaHHs iH(POPMOBAHOI 3roJIM Ha y4acTh
y IOCIiIXKEHHI, BiK XBopuX (cTapure 18 pokis), mopdoro-
rivHo BepudiKoBaHUIi AiarHO3 KapIIMHOMU €HAOMETPIsl,
ECOG 0-1.

Bik mamienTok craHoBuB Bix 28 mo 83 pokiB, y cepel-
HboMy 62,4 + 2,3 poky. CraniroBannust PE npoBoauiu Bia-
nosinHo no kiacudikauii FIGO (2021 p.): I cranmis — 463
(68,7 %), 11 cramist — 62 (9,2 %), 111 cranist — 98 (14,5 %),
IV cramis — 51 (7,6 %) ocoba. Mopdostoriuny Bepubikalliio
BUKOHAHO YCiM TTAlLliEHTKAM i ITiATBEPIKEHO €HAOMETPiallb-
HY aeHOKapILMHOMY Pi3HOIO CTyNeHs AU epeHIIiI0BaHHS Y
513 (76,1 %) xBOpMX, a TAKOX iHIIIi FiCTOJIOTIYHI BapiaHTH:
MYIIMHO3HA, CEPO3Ha, CBITJOKJIITUHHA aJeHOKapIIMHOMA
Ta TUIOCKOKJIITMHHA KapluHoMma BusiBiieHa y 161 (23,9 %)
XBOPOi. AHaJli3yBaJIM BiK MalliEHTOK, HasIBHICTh OOTSIKe-
HOTO OHKOaHaMHe3y, TOIIOMETPUYHI TTOKa3HUKH, CTaH pe-
MPOIYKTUBHOI CUCTEMU, HASIBHICTh CYITyTHiX 3aXBOPIOBaHb.

OCHOBHI XapaKTepUCTUKHY MalliEHTOK HaBeIeHO B Ta0. 1.

Cepen nauieHTOK OiblIicThb (436; 64,7 %) craHOBUIU
XiHKM BikoM rmoHaz 60 pokiB. Y 401 (59,5 %) naiieHTKY iH-
nekc Macu Tia (IMT) nepeBuiiyBaB 35 Kr/M* Ta CTAHOBUB
y cepenHboMy 38,4 kr/m? (max 75,7 Kr/m?).

3a riCToJIOriYyHUM TUIIOM TIepeBaxkaja eHIoMeTpiaJbHa
KapunHoMma — 513 (76,1 %) nauieHTOK, TOJi SIK HeeHIOME -
TpiaJibHi BapiaHTU (Cepo3Ha, CBITJIOKJITUHHA, MIOCKOKIIi-
TUHHA) cTaHOBWIN 161 (23,9 %) Bumanok. 3a cTyreHeM nu-
depenmiarii myxmman nepeBakanu G1—-2 —y 370 (54,9 %)
xBopux, a G3 — y 143 (21,2 %) Bumnankax. ¥ mali€eHToK 3
PE y pomnuuis I, 11, 111 mokosiHb nmepeBaxaB 0OTSKEHU
OHKOaHaMHe3 — y 426 (63,2 %) Bunaaxax.

Vci mpouenypu DOCHiIKEeHHS BiIITOBimaIyd eTUYHUM
CTaHAapTaM, 3aTBEPAKEHUM JIOKATbHUM ETUYHUM KOMiTe-
ToM. 2KiHKI OTpHUMYBaJIX ITIOBHY iH(OPMAIIiIO0 PO METY Ta
METOIIM TOCIIKEHHS, a TAKOX MiMK1CYyBaiu iHPOPMOBaHY
3rOmy.

ba3a mannx Gysa crBopeHa B Tabymisix Microsoft Excel,
a CTAaTUCTUYHMI aHaJli3 KaTeropiliHUX JaHUX IIPOBOIMBCS
3 BUKOPUCTAHHSIM HeTllapaMeTpUIHUX MeTOoiB. ISt oliH-
KU YaCTOTH KJIiIHIYUHUX MPOSIBIiB 00CTeXKeHUX (Y BiICOTKAX)
BU3HAYaAJIN JOBipYi MeXi ITOKa3HUKIB Yepe3 00UMCICHHS
rnmoxu6ku (+ m). {151 BUBYEHHS B3aEMO3B’SI3KiB 3aCTOCOBY-
BaJI MyJIbTU(AKTOPHUI perpeciiHuii aHaji3. 3HaYyIIicTh

Tabnuys 1. KniHiyHa xapakTepucTuka navieHToK
3 pakom eHgomeTpisi I-1V cTtagiv

KniniyHa xapakTepucTuka n, %
Bik:
< 60 pokiB 238 (35,3)
> 60 pokiB 436 (64,7)
IMT (Kr/m?):
<35 273 (40,5) — 32,9 (min 17,2)
> 35 401 (59,5) — 38,4 (max 75,7)

[icTonoriyHunin BapiaHT:

eHA0METpiaNbHa KapLnHoma 513 (76,1)

HeeHoMeTpianbHa KapunHoma 161 (23,9)
CTyniHb gudepeHuialii nyxnnHn:

G1-2 370 (54,9)

G3 143 (21,2)
O6TKEeHNA OHKOaHaMHe3 426 (63,2)
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BBaxkajm BiporimHoio mpu p < 0,05. BapianiiiHo-cTaTucTha-
HUIi aHaJi3 3/1iiiCHIOBaBCS HAa TIEPCOHAIbHOMY KOMIT 10Te-
pi 3 BUKopucTaHHsIM mporpaM Microsoft Excel 2007 ta
Statistica v. 10.

PesyAbTaTH

VYcim nauientkam 3 PE Gyio mpoBeneHo o1liHKy 4acTOT!
€HIOKPMHHOI naToJorii (Tabi. 2). Kom0iHOBaHy IaToJIorio
(oxupinns + LJI; 3axBoproBanHs 113 + cuHapom mouti-
Kicto3Hux sgeuHukiB (CITKS)) 6yno BusisiaeHo y 67,4 %
MalieHTOK.

OXUpPiHHA € HAalfYacTillI0I0 eHIOKPMHHOIO MAaTOJIO0TiEI0
cepen nauieHToK 3 PE, Bono BusiBiieHo y 418 (62,0 %) oci6.
TTpakTUYHO 3 OIHAKOBOIO YaCTOTOIO OYJI0 TiarHOCTOBAHO Y
nauieHTok 3 PE mykposuii miaber i 3axBoproBanus 1113, 255
(37,8 %) Ta 253 (37,5 %) BignosinHo. Y 36 (5,4 %) XiHOK
3 PE B aHamHe3i OyB CMHIPOM IOJIiKiCTO3HUX SIEUHUKIB.

OnHi€ero 3 ocHOBHUX ITpuurH BUHUKHEeHHS PE € minBu-
meHHsd IMT.

3a maHuMU, HaBeACHUMMU Yy Ta0J1. 3, ImepeBaxkajand XBOpi
3 oxkupiHHAM I cTynenst — 244 (36,2 %). lemo meHie, 132
(19,6 %), 6y710 maiieHTOK 3 HaTMipHOIO Macolo Tina. [Tpak-
TUYHO 3 OJIHAKOBOIO YACTOTOIO Big3Hayajsacss HOpMajibHa
Maca Tina ta oxupinns Il crynens — y 124 (18,4 %) ta
128 (19,0 %) maiieHTOK BifIOBIMHO. 3 iHAEKCOM MacH Tijia
> 40 kr/m> Gyo 46 (6,8 %) ocib.

Cepen iHIIIMX eHTOKPUHHUX 3aXBOPIOBAHb Y MAlliEHTOK
3 PE Gyua narosorist L3, sika niarnoctoBana y 253 (37,5 %)
oci0 (Tabm. 4).

Cepen 3axBopioBaHb L3 HaligacTime y nmamieHTOK
Tpamsiiucs By3/J10BUI 300 Ta aBTOIMyYHHUI TUPEOIAUT
(AIT) — 146 (21,7 %) ta 71 (10,5 %) BUNamoK BiAMoBiIHO,
i3 HopMmasibHOMO (yHKIie 1113, XBopoOy I'peiiBca BusB-
neHo y 29 (4,3 %) mamientok. Y 7 (1,0 %) xBopux Ha PE
B aHaMHe3i 0yB pak 3. Cepen 3n0skicHux myxauH 113
HallyacTilue cIiocTepiraBcs MamiIIpHUNA TiCTOJOTIUHUMA

Ta6nunys 2. Yactota eHRoKpUHHOI narosorii
y nayieHTok 3 PE

NauienTky 3 pakom
EH[I0KpUHHA naTonoris €HAOMETIfA
n %
OXUpiHHSA 418 62,0
Llykposuin giabet 255 37,8
3axBOPHOBAHHA LUMTONOAIGHOT 3a103M 253 37,5
CWHLPOM MONiKiCTO3HUX AEYHUKIB 36 54

Ta6nmys 3. Po3nogin xsopux Ha PE 3anexHo
Bif iHAEeKcy macu Tina

NavienTkn 3 pakom
Iupeke macw Tina, kr/m? EHROMETDIA
n %
18,5-24,99 (HopmarbHa Bara) 124 18,4
25-30 (HagmipHa maca Tina) 132 19,6
31-35 (0XupiHHA | cTyneHs) 244 36,2
3640 (oxupiHHa Il cTyneHs) 128 19,0
= 40 (oxupinHa Il cTyneHs) 46 6,8
Bcboro 674 100

Tabnunys 4. 3axBoproBaHHS LYNTOMNORI6GHOI 3a5103m
Yy nayieHTOK 3 paKoM eHpomeTpisi

MauienTkn 3 pakom
Natonoris wuronopi6Hoi 3an03u EHAOMETPIA

n %
Byanosuii 306: 146 21,7
eyTUPEOiaHNIA BapiaHT 127 18,8
rinepTupecigHuiA BapiaHT 19 2,8
ABTOIMYHHUI TUPEOILNT: 71 10,5
eyTnpeoiaHa asa 45 6,7
CyOKIiHIYHUIA TiN0TMPEO3 26 3,9
XBopo6a pensca 29 43
Pak wuTtonopibHoi 3an03u: 7 1,0
naninspHnin BapiaHT 4 0,6
dhonikynapHUiA BapiaHT 2 0,3
aHaNNacTUYHWIA BapiaHT 1 0,1
Bcboro 253 37,5

Tabnunys 5. Yactotra BUHUKHEHHSI LlyKpOBOro giabety
y nauieHTOK 3 paKkoM eHAoMeTpis

MauienTkn 3 pakom

Llykposuit gia6et eHRoMeTpia
n %
Llykposuwii fiabet 1-ro tuny 8 1,2
LlykpoBunii iabet 2-ro tuny: 247 36,6
iHCYNiHO3aneXHWii 89 13,2
iHCYNiHOHe3aNeXHNi 158 23,4
Beboro 255 37,8

BapiaHT — y 4 (0,6 %) Bunankax, y 2 (0,3 %) mamieHTOK
domnikynsspuuii Tumn, a B ogHiei (0,1 %) nauieHTKM — aHa-
TUTACTUIHUI BapiaHT.

OnHUM i3 YaCTUX €HIOKPUHHUX 3aXBOPIOBAHb y Malli-
enTok 3 PE e L1J] (ta6:x. 5). YacTtora LI/] cepen obcTesxxeHIX
cranoBuna 37,8 %, o Bianosigae 255 BUMagKaM.

V nanienTok 3 PE mepesaxan LI/l 2-ro tTuny, sakuii
niarHoctoBaHoO y 247 (36,6 %) Bunaakax. [1pu mpomy y
158 (23,4 %) xBopux OyB iHcyniHOHe3anexHu LI, a 'y
89 (13,2 %) — incyninozanexuwii. I/ 1-ro tumy 6yB y 8
(1,2 %) nawienrok 3 PE.

Taxum yrHOM, OTpUMAaHI JaHi MATBePIKYIOTh, 110 LIJ1,
0CO0JIMBO 2-TO TUITY, € MOIIMPEHOIO CYITYTHBOIO TaTOJIOTi-
€10 y xBopux Ha PE, 1110 Moxe MaTu BaxKJIMBE IIPOTHOCTUYHE
Ta TeparneBTUUHe 3HauyeHHs. Lle minkpeciioe HEOOXiTHICTD
PETeJIbHOI OLIIHKY CTaHY €HIOKPUHHOI CUCTEMU TaKMX Ialli-
€HTOK TSI KOPEKIIil MeTabOoIiYHMX TTOPYIIeHB Ta ONITUMI3allil
nepeaornepariifHoi MiAroTOBKY i MiC/ISIoNepaliiiHoOro BeIeHHsI.

Y KOMIUIeKCHE 00CTEeXXKEeHHST XBOPUX BXOIMIIO TaKOX
BUSIBJIEHHSI iHIIO1 CynyTHBOI 11atoJiorii. CyITyTHSI IaToJIorist
crniocrepiranacsa y 407 (60,3 %) xsopux Ha PE.

VY GinpmiocTi manieHToK (y IesIKUX BUITaaKax B OMHI€ET
XBOPOi OyJ10 2 i Oisibllle CYIIyTHi 3aXBOPIOBaHHS) OyIU cep-
LIeBO-CYAUHHI 3axBopioBaHHs — 407 (60,3 %) (rineproHiuHa
xBopoba, IXC, atepockyiepoTUYHUIT KapaioCKIepo3, CTEHO-
Kapmis Halpy:KeHH:T ), 3aXBOPIOBAHHS OPraHiB IMXaHHSI — 18
(2,7 %) (XpoHiIUHMIT HEOOCTPYKTUBHMIA OPOHXIT, TUDY3HUIA
IMTHEeBMOCKJIEPO3, JiereHeBa HemocTtaTHicTh I—I1 cTtymens),
XBOpoOM opraHiB TpaBieHHsT — 173 (25,7 %) (Bupa3koBa
XBOpOOa IUIYHKA i IBAHAALSTANANIO] KUILIKU, XPOHIYHUI
TacTPUT, XPOHIYHUIA TAHKPEATUT, XPOHIYHUI XOJIEIUCTHT,

Tom 21, N2 6, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 61



OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

Tabnunys 6. Po3nogin nayieHTOK 3a cTafiero 3aXxBOprOBaHHS Ta BUAOM XipypriyHOro nikyBaHHsi

Crapis FIGO | K-cTb nauieHTOK, n (%) Ha3Ba onepauii Nimchopmcexkuis, n (%)
| 463 (68,7) licTepekToMmis 3 1BOGIHHO CanbNiHr00hOPEKTOMIE 144 (31,1)

Il 62 (9,2) licTepekTomis 3 1BOGIHHO CanbNiHrO0hOPEKTOMIED 49 (79)

Il 98 (14,5) licTepekToMmis 3 1BOGIHHO CanbNiHF00(OPEKTOMIE 92 (93,9)

I\ 51(7,6) ManiaTmeHa ricTepekToMis 3 BO6IYHOK CabMiHFO0G)OPEKTOMIED 32 (62,7)

JKOBUHOKAM'sTHa XBOpo0a), 3aXBOPIOBAHHST CEYOCTATEBOT
cucrtemu — 81 (12,0 %) (mienonedpur, cevokam’siHa XBO-
poba, XpOHIYHUI LIMCTUT), a TAKOXK iHIII 3aXBOPIOBAaHHS —
54 (8,0 %) (BapuKo3Ha XxBopobOa BeH HUKHIX KiHIIIBOK Ta
nocTrpoMOodIediTUUHNIT cuHApOM). BusiBieHa cyryTHs
naToJjIoTis nepedyBaia B CTaHi KOMITeHcallii abo peMicii i He
MoTpedyBaia 10JaTKOBOTO CUMITTOMATUYHOTO JTIKYBaHHS.

¥Ycim xBopuM Ha PE npoBeneHo xipypridyHe JiKyBaHHS,
00CST SIKOTO 3ajIeKaB Bill MOIIMPEHOCTI ITyXJIMHU TiJla MaT-
KM Ta TiCTOJIOTiYHOI nudepeHIialii myxXIuHu.

VY T1abn. 6 HaBemeHO poarnonin namieHTok 3 PE 3a cra-
nieto BimmoBigHo mo kimacudikanii FIGO Ta Bumom 1mpo-
BEJIEHOI0 XipypriYHOTO JiKyBaHHSI, BKJIIOYHO 3 YaCTOTOIO
BUKOHAHHS JTiM(POIMCEKITilA.

Ipu I cranii PE y 463 (68,7 %) naiieHTOK BUKOHYBa-
JIach TiCTEPEKTOMisl 3 TBOOIYHOIO CaJbIIiHI00(hOPEKTOMi-
efo. Jlimpomucexito nposenero y 144 (31,1 %) Bunankax.
V62 (9,2 %) xBopux 3 11 cTamieto BUKOHAHO TiCTePEKTOMIIO
3 IBOOIYHOIO CaJbIIiIHTOO(POPEeKTOMIE€I0, Ta30BY JiMpa-
neHektomio — y 49 (73,0 %) sunankax. Ipu 111 cranii y
98 (14,5 %) naiieHTOK TIPOBENIEHO TiCTEPEKTOMIIO 3 IBOOIU-
HOIO CaJIbITIHTO0(hOPEKTOMIEIO, Ta30BY J1iMGMOIUCEKIIit0 BU-
koHaHo Yy 92 (93,9 %) xBopux. Y 51 nanientku 3 IV cragiero
BMKOHAHO MaJliaTUBHY €KCTUPIIALIiI0 MAaTKU 3 TTPUIATKAMM,
ay 32 (67,2 %) 3 HUX 1Ie POBEICHO JiMbaIeHEKTOMIIO.

V manienTok 3 PE Ta cymmyTHBROIO €HIOKPMHHOIO ITaTO-
JIOTi€0 BUHUKAIOTh YCKJIAJIHEHHS Y MicsonepaiiiHoMy
nepioai. Yacrora ycknanHeHb y 2021 poui cranosuia 6,4 %,
y 2022 poui — 9,1 %, y 2023 poui — 4,2 %, y 2024 poiii —
2,3 %. HaityacTilmmm ycKIagHeHHSIM OYJIO 3aroloBaHHS
micisionepaniiHoi paHU BTOPUHHUM HAaTSTOM Y TTaIliEHTOK
3 TskKkuMu hopmamu LIJ1 y crani cyGkomIieHcallii/nekom-
MeHcallii Ta Y TOETHAHHI 3 OXXUPIHHIM.

O6roBopeHHs

Y npoBeneHOMY HaMU TOCIIIXKEHHI BCTAHOBJICHO, 1110
4acToTa CYIyTHbOI €HIOKPUHHOI IMaTOJIOTi1 y MalliEHTOK 3
PE cranoBuna 67,4 %. HaitGinbIn MOIMMPEHNMU cepell HUX
Oy oxXXMpiHHS, 3axBoproBaHHs 1113, L1 2-ro tumy, 1110 He
CyIepednTh pe3yIbTaTaM MixKHAPOTHUX TOCTIIKeHb [21, 22].

Tak, 3a manumu E.J. Crosbie Ta cmiBaBT., 6;113bK0 70 %
BunaakiB PE acolitoeTbcs 3 HagMipHOIO Macolo Tiia, 1110
MiATBEPIXYE KIIOUOBY POJIb MeTabOIiuHUX (haKTOPiB y Ta-
ToreHesi 1boro 3axBoproBaHHs [3]. OTpumaHi HamMu AaHi
TaKOX CBiTyaTh PO Te, 10 3HAYHA YaCTHHA XBOPUX MaJjia
KOMOiHOBaHY eHAOKPUHHY MAaTOJOTiI0, 1110 MOTEHIIiHO
YCKJIATHIOE TIepeOir OHKOJIOTiYHOTO IIPOLIECY Ta ITiIBUIILYE
PU3MKMU ITiJ Yac XipypriyHOTO JiKyBaHHSI.

Yacrora BuHukHeHHs LI/l y Hamomy mociimkeHHI
(37,8 %) xopemoe 3 JliTepaTypHUMHU JaHUMU. 3a JiTepaTyp-
HUMU JiKepeaamMu, HasiBHICTb LI migBuIiye pu3uK po3BUTKY
PE B 1,52 pa3u, He3a1eXXHO Bill CyITyTHHOTO OXXKUPiHHS [23].

[imepiHcymiHeMisl, iHCYJTiIHOPE3UCTEHTHICTh i XpPOHIYHE 3a-
MaJjeHHsl BUCTYIAlOTh MATOTeHETUYHMMU MEXaHi3MaMu, 110
MiATPUMYIOTH HEOTUTACTUYHI TTPOLIeCH B eHIOMETii [24].

BaxuBo TakoxX BiIMITUTH 3HAUYHY IMOIIMPEHICTh Ia-
tosorii I3 cepen obcrexxeHnx naiieHToK — y 37,5 %
Bunankis. Cepen 3axBoproBanb I3 Haituacriie y marti-
€HTOK Tparuisiivcd By3ioBuit 300 ta AIT — 146 (21,7 %)
ta 71 (10,5 %) Bunmankis BinnosinmHo. [ToxioHi gaHi Gyan
OTpMMaHi B iHIIMX Tpausx [25, 26], y IKUX 3a3HA4anocs,
o AIT Ta iHii hopmu rinoTHpeo3y MOXyTh BIUTMBATA HA
rimorajaMo-rinogizapHo-s1€YHUKOBY BiCh, MOPYIIYIOYU
TOPMOHAJIbHMI OaJlaHC i MOTeHILIIAHO CIPUSIIOUN PO3BUTKY
rineprjiacTUYHUX MPOLIECIB B EHIOMETPIi.

Yacrora CIIK{ y Hamomy mociimkeHHi csarana 5,4 %.
[HIi mocninHuKuM BKasyioTh, 1o CITKS acouitoeTbes 3
MMIBUILIEHUM PU3UKOM po3BUTKY PE HaBiTh micist MeHoma-
Y31, TIOB’SI3YI04U 1Iei TTPOIIeC 3 XPOHIYHOI aHOBYJISIIIELO,
rinepecTporeHiero Ta iHCYIiHOPEe3UCTeHTHICTIO [27, 28].

Yacro y namienToxk 3 PE Bim3Hagamocs moemHaHHS ae-
KiJIbKOX EHIIOKPUHHUX MOPYIIeHb (HATPUKJIaA, OKUPIiHHS
ta IIJ1). Lle ycknagHioe miepedir OCHOBHOIO 3aXBOPIOBaH-
HSl, YCKJIQIHIOE XipypriuHe JiKyBaHHS (ITiABUILIEHUN PU3UK
TpoM0boeMO0o0iii, iH(peKI1Iiil, cepleBO-CyITMHHUX YCKJIaI-
HEHb) i HeraTMBHO BIUIMBA€E Ha 3arajbHUI MporHo3. IHimi
aBTOPU TaKOX ITiIKPECIIOIOTh, 1110 KOMIIOHEHTH MeTa0oIiu-
HOTO CUHAPOMY (TillepririKeMis, TimepTOHis, IUCITIITiaeMis,
abJoMiHaIbHE OXKUPiHHS) € He Jinie (HaKTOpaMu PU3UKY, a
/1 HEeraTUBHUMU MIPOrHOCTUYHUMU MapKepamu 1ist PE [29].

TakuM yMHOM, pe3yJbTaTh HAIIOTO JOCITIIKEHHS y3-
TO/KYIOTBCS 3 AJAHUMMU JIiITepaTypu i aKLIEHTYIOTb yBary Ha
HEOOXiTHOCTI KOMIUIEKCHOTO MYJbTUANCIMUILIIHAPHOTO
MiIXoay MO TaKuX IMauieHToK. KoHcynbTallisi eHIOKpHUHO-
Jiora Ha paHHIX eTarax JO3BOJUTh HE JIMIIE TTOJIMIIUTH
3arajJibHUI CTaH XBOPUX Mepell JIIKyBaHHSIM, a il MOTeHIiHO
BIUIMHYTU Ha TiporHo3 PE. [lomanpiini nocaimkeHHS TOLiIb-
HO CITPSIMYBaTH Ha OLIIHKY BIUIMBY KOPEKIIii eHTOKPUHHUX
Mopyl1ieHb Ha nepeoir Ta mporHo3 PE, a Takox Ha onTuMmi-
3alliio IepeaoIepamiifHol MiATOTOBKY Yy TAKMX MALliEHTOK.

BucHoBKMU

VY pesyabTati HaIIoOro JOCTiIKEHHSI BCTAHOBJICHO, 1110
YacToTa eHIOKPMHHOI maToJjiorii y namieHTok 3 PE cTa-
HoBwia 67,4 %. OXUpiHHSI € HAYaCTIIIOn €HIOKPUH-
HOIO MAaTOJIOTI€I0 Y TAKUX MalliEHTOK, BOHO BUSIBIEHO Y 418
(62,0 %) oci6. 3 0MHAKOBOIO YaCTOTOIO OYJI0 TiarHOCTOBAHO
y nauieHToK 3 PE nykposuii niabet ta 3aXBOproBaHHS LL1-
Tornoni6Hoi 3ano3u, 255 (37,8 %) ta 253 (37,5 %) Binmo-
BigHO. Y 36 (5,4 %) xinok 3 PE B aHamHe3i 6YB CMHIPOM
MOJIiKICTO3HUX sI€YHMKIB. Y nauieHToK 3 PE BigzHavaeTbes
KOMOiIHOBaHa maToJiorist (OXUpPiHHS + IIyKpOBUI 1iaber;
3aXBOPIOBAHHS IIUTONOMIOHOI 3a103U + CUHAPOM IOJIiKi-
CTO3HUX SIEYHUKIB). ¥ manieHToK 3 PE Ta cymyTHbOIO eHo-
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KPUHHOIO ITATOJIOTIEI0 YacTillle BWHUKAIOTh YCKIIATHEHHST Y
nicasionepauiiiHomy nepioai. Yacrora yckinagHeHs y 2021
pouti ctanosuia 6,4 %, y 2022 poui — 9,1 %, y 2023 porui —
4,2 %,y 2024 poui — 2,3 %. HaltuacTilnum ycKJIaTHEHHIM
OyJIO 3aroloBaHHS MicjasionepaniiHol paHU BTOPUMHHUM
HATSITOM Y MAlliEHTOK 3 TSKKUMU (hopMaMU IIyKPOBOTO
niabeTy y cTaHi CyOKOMIIeH allil/IeKoMIeHcallii.

HeoOxinHe mmomanbliie BUBUEHHS B3aEMO3B I3KY MiX
€HIOKPUHHUMMU 3aXBOPIOBAHHSIMU i KJIIHIYHUMU ITPOSIBAMU
OHKOJIOTIYHOI 1maToJjiorii. JIoLiJibHO po3riisiaaT if BUBYATU
OXMPiHHS, IIyKPOBUI1 1iabeT Ta 3aXBOPIOBAHHS IIIUTOIOAI0-
HOI 31031 SIK (PaKTOpU PUBUKY PO3BUTKY MYXJIMH TIEBHUX
JIOKaJIi3alliii, a TaKoX SIK MiACTaBY IJIs ITiABUIIEHOI OHKO-
JIOTIYHOI HACTOPOXEHOCTI. 3 OISy Ha MpobJeMy rinofia-
THOCTUKY €HIOKPUHOJIOTIYHIX KOMOPOiTHUX 3aXBOPIOBaHb
i BUCOKY YaCTOTY IOBiTIOMJIEHb IIPO BUSIBJICHHSI IlyKPOBOTO
niabeTy, By3J10BOro 300a OMHOYACHO 3 OHKOJOTiYHUM 3a-
XBOPIOBaHHSIM, HEOOXiTHO peTelibHillle 00CTeKYBaTH OHKO-
JIOTIYHUX MAIliEHTIB 00 HAIBHOCTI TaKMX CTaHiB. B oHKO-
JIOTIYHMX XBOPUX i3 CYITyTHIM LIYKPOBUM [1ia0E€TOM BaXKJIMBO
3iMICHIOBATU peTEJbHUIM KOHTPOJIb INIiKeMii IPOTITOM yCiX
eTariB MPOTUITYXJIMHHOTO JIIKYBaHHSI, 3aJy4aTh eHIOKPH-
HoJIoTa 10 pOOOTH MIXXAMCIUILIIHAPHOT KOMaHIM (paxiBLIiB,
SIKi TJTAHYIOTh i 3MiMICHIOIOTH JIIKyBaHHSI OHKOXBOPHX.

KonduikT intepeciB. ABTOpU 3as1BJISIIOTH IIPO BiZICYTHICTh
KOHIIIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIPY MiATOTOBII JaHOI CTATTi.

Buecok aBropiB. KpmxaHiBcbka A.€. — KOHIEMIIIA i
nu3aiH nociimkenHs; AsakiB [.b. — 30upanHs it 06pobka
MaTepiaiiB, aHaji3 OTpMMaHUX JaHUX, HAIIMCAHHS TEKCTY.
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Frequency and structure of endocrine diseases in patients
with endometrial cancer

Abstract. Background. Endometrial cancer (EC) is one of the most
common malignant neoplasms of the female reproductive system.
According to the ESGO/ESTRO/ESP guidelines, metabolic and
endocrine factors are recognized as key modifiable risk factors for
the development of EC. The purpose of the study was to assess the
frequency and types of endocrine pathology in patients with endo-
metrial cancer. Materials and methods. A prospective study was con-
ducted of 674 patients with stage -1V EC who received treatment
at the Precarpathian Clinical Oncology Center from 2021 to 2024.
The patients’ age ranged from 28 to 83 years, with an average of
62.4 £ 2.3 years. Results. Most participants — 436 (64.7 %) — were
women over 60 years. In 401 (59.5 %) individuals, the body mass
index exceeded 35 kg/m? and was on average 38.4 kg/m> One of
the main causes of EC is an increase in body mass index. Patients
with overweight, obesity class I prevailed — 244 (36.2 %). Thyroid
pathology was diagnosed in 253 (37.5 %) cases. Among thyroid
diseases, nodular goiter and autoimmune thyroiditis were most
common — 146 (21.7 %) and 71 (10.5 %) cases, respectively. The
frequency of diabetes mellitus among the examined women was

37.8 %, which corresponds to 255 cases. In patients with EC, type 2
diabetes mellitus prevailed, it was diagnosed in 247 (36.6 %) cases.
In women with EC and concomitant endocrine pathology, compli-
cations arise in the postoperative period: the most frequent one was
healing of the postoperative wound per secundam in patients with
severe forms of diabetes mellitus in the stage of subcompensation/
decompensation and when combined with obesity. Conclusions.
Endocrine pathology was detected in 67.4 % of women with EC,
with obesity being the most frequent one — 418 (62.0 %) cases.
Diabetes mellitus and thyroid diseases were diagnosed with the same
frequency in patients with EC: 255 (37.8 %) and 253 (37.5 %) cases,
respectively. 36 (5.4 %) women with EC had a history of polycystic
ovary syndrome. Also, patients with EC had a combined pathology
(obesity + diabetes mellitus; thyroid disease + polycystic ovary
syndrome). Women with EC and concomitant endocrine disorder
often had complications in the postoperative period.

Keywords: endometrial cancer; endocrine pathology; obesity;
diabetes mellitus; thyroid disease; polycystic ovary syndrome; com-
plications; surgical treatment; risk factors
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XXaaH B.M., N\ebiab B.l'., babaHiHa M.tO., Kup ‘siH O.A.,
TkayeHko M.B., IBarHuLbkm 1.B., BoanyeHko I.B.
TTOATABCEKN AEPXKABHUV MEANYHUU YHIBEPCUTET, M. [TOATABQ, YKPQIHO

MeHTOABHI NOPYLUEHHS Y XBOPUX HO OCTEOapTPO3
Y NOEAHAOHHI 3 LYKPOBUM Aidb6eTom
Yy NPAKTUL CiIMEeNHOro Aikaps

Pe3tome. AkTyanbHicTb. OcTeoapTpo3 — Lie XPOHidHe fereHepaTnBHe 3axBOPIOBaHHS Cyr/obiB, Lo YacTo
CYMpPOBOAKYETLCS 60/IEM, OBMEXEHHSIM PYX/TMBOCTI Ta 3HUXKEHHSIM IKOCTI XuTTs. Llykposuii giabet (L4), y ceoto
yepry, € MeTabosiqYHUM 3axBOPHOBAHHSAM i3 CUCTEMHUMM YCKI8AHEHHAMMN. CriBICHYBaHHS UMX ABOX NaTosorivi €
4acTUM KITIHIYHUM SIBULLEM, LLIO OBTSXKYE repebir KOXHOro 3axsoptoBaHHs. Meta po6oTu: ouiHUTY piBeHb MeH-
TaslbHOro 3[J0POB’S Y NaUIEHTIB 3 0OCTE0apPTPO30M, SIKi MaroTh CYryTHIV LIyKpPOBUI giabeTt, BUSIBUTU OCHOBHI ICUXO-
eMOLUiViHI MOPYLLEHHS1 Ta po3pobuTn pekoMeHaauii LLofo AiarHOCTUKM, JTIKYBaHHS1, MPOQIaKTuKu v nosinweHHs
ricuxocouiasnibHoI MigTpuMku Takux xsopux. Matepianu ta metoaun. [ocnigxeHHs oxortosasno 120 nayieHTiB, ki
Oynv po3nogineHi Ha Tpy rpynu: rpyna | — nayieHTn 3 octeoapTpo3om 6e3 cyryTHboro L[ 2-ro tuny; rpyna Il —
nayieHTv 3 L[] 2-ro tuny 6e3 octeoaptpogdy; rpyna lll — nayieHTn 3 komopobigHicTio octeoapTpoady i LU 2-ro tury.
BacTtocoBysanucsi Taki metogm gocnimpkerHHs: HADS (Hospital Anxiety and Depression Scale) — ans BUsBrieHHs
TPnBOXHUX | genpecnBHux cumntomis; BDI (Beck Depression Inventory-Il) — ans KinbKicHOI OLiHKu piBHA genpecii;
SF-36 Health Survey — ans aHanisy siIKOCTi XUTTA, 30Kpema ricnxoemouiviHoro (MCS) i ¢pisa4HOro KOMoHeHTIB
(PCS); MMSE (Mini-Mental State Examination) — 47151 CKPUHIHIY KOrHiTuBHUX nopyLueHs, WOMAC (Western On-
tario and McMaster Universities Osteoarthritis Index) — A5 OLiHKM BUPaxXeHoCTi 60/1b0OBOIro CUHAPOMY, CKYTOCTI
Ta PyHKLIOHAIIbHOroO 0O6MeXeHHs. Pe3ynbTaTtu. Y nayieHTis 3 octeoapTpo3om (rpyna l) KniHidHo 3HadyLyi nposisu
fpenpecii (3a wkasnoro HADS > 11 6anis) sussneHri 'y 32,5 % sunankis, ToMBoxHocTi — y 40 %. Y nauieHTis i3 L[]
2-ro uny (rpyna ll): genpecis — 27,5 %, TpMBOXHICTb — 35 %. HaviBULLn/ piBeHb [AerpecuBHO-TPUBOXHUX MPOsIBIB
criocTepirascs y nayieHTIB i3 KoMopbigHicTio octeoapTpody i 4/ 2-ro tuny (rpyna lll): genpecis — 55 %, TpuBOX-
HicTe — 60 %. 3a wkanoto MMSE KorHiTuBHi nopyLLeHHs JIerkoro CTyneHs BusseHi: rpyna | — 15 % nayieHTis,
rpyna ll — 22,5 %, rpyna lll — 37,5 %. lNauieHTn 3 KOMOPBIAHICTIO ocTeoapTpoay i L[] 2-ro Tuny seMoHcTpyBsanm
HavripLui nokasHUKM idHHOro (yHKLIOHYBaHHS Ta MCUXiHHOro 340poB’s1 3a LuKano SF-36. 3HMXKeHHs SIKOCTi
XUTTS B OCHOBHOMY acoujitoBasiocsi 3 605IbOBUM CUHAPOMOM, OOMEXEHHSIM PYX/IMBOCTI ¥ eMOLIVIHOK BUCHAXKEHI-
CTH0. BcTaHOBEHO NMO3UTUBHY KOPESALit0 MiXK PIBHEM r7likoBaHoro remorsiobiHy (HbA1c) Ta BupaxeHicTio genpecii
(r=042; p < 0,01). Takox BUSIBIEHO B3aEMO3B'I30K MK TSXKiCcTio 60s1b080ro cuHgpomy (WOMAC) Ta piBHem
TpmBoXHOCTI (r = 0,51; p < 0,01). CTratcTuyHa noTyXHICTb (power) npoBeaeHoro aHasnizy ANOVA 3 Bubipkoro
120 nayieHTiB (3 rpynv no 40 nauieHTiB) i nomipHo-sucokum egpektom (f = 0,35) ctaHoBuTL 93,4 %. Le cBig4nTh
PO BENKY VIMOBIPHICTL BUSIBIIEHHS peasibHUX MKrPyroBuX BiAMIHHOCTe!, TO6TO 06CAr BUGIPKU € CTATUCTUYHO
06IrpyHTOBaHUM /151 3asIBJIEHOrO An3aviHy AOCHioXeHHs. BUCHOBKN. KoMopbiagHui nepebir octeoapTposy v Ly-
KpoBOro fiabety 2-ro Tury acolitoeTbCS1 3 BUCOKUM PUSUKOM PO3BUTKY AENPeCcuBHUX | TPUBOXHUX pO3/1adis, Lo
CYTTEBO 3HWXYE AKICTb XUTTS MaUiEHTIB Ta NoTpebye He NnLLe MEANYHOI, a Vi ncuxonoriyHoi nigTpumku. Lenpe-
CVIBHI CUMITOMMU KOPEJTIOIOTh 3 IHTEHCUBHICTIO 6OT0 Ta MOPYLUEHHAM METabosliYHOro KOHTPOJIIO, LU0 YCKITaAHIoE
3arasnbHuil KiiHiYHWYl nepebir 3axBoptoBaHb. CoLianbHO-MCUXOIIOri4HI hakTopu (CTpec, caMOTHICTb) BigirparoTs
BaXnmBy posib y (hopMyBaHHI MCUXOEMOUIVIHVX MOPYLLUEHb Y XBOPUX i3 KOMOPOIAHICTIO.

Kno4oBi cnoBa: meHTasibHe 3[40p0B’si; 0CTe0apTpo3; LyKPOBMU fiabeT; KOMOPOIgHICTb; KOMGIHOBaHa Tepartis
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Bctyn

MeHTajibHe 310pOB’ st — 11e TICUXiUHEe 310POB’Sl 3 IEBHUM
piBHEM PO3yMOBOI0, EMOLIITHOTO OJIaronoryyys abo 3a Bim-
CYTHOCTI IcuxigyHoro posniany [1]. 3a Bu3HaueHHsM BcecBit-
HBOI OpraHizallii OXOpOHU 310pPOB’sl, «IICUXiYHE 3[10POB’sI»
Ta «MEHTaJbHE 3M0POB’SI» — TIOHSITTS iEHTUYHI: Y CTaHi
O1arornosyyysi JIIoAMHA 34aTHA peajlizyBaTH CBill MOTeHIIia,
BIOPATHUCS i3 KUTTEBUMU CTPECAMU, TPOAYKTUBHO Ta IUTITHO
MpaloBaTh, pOOUTH BHECOK Y KUTTSI CBOEI CIIUIBHOTH [2].

Ilcuxiune 3mO0poB’st — BiACYTHICTh IICUXIYHUX PO3JIAIiB,
CTaH MCUXIYHOTO OJIaromnoJIyyysi; yMiHHS YCHIITHO BILUIMBA-
TU Ha OTOYEHHSI, 3 aleKBATHUM CIIPUMHSITTSIM AiiicHOCTI [3].

IIpoGiieMa MEHTAJTBHOTO 310POB’S BCE OLIbII aKTyabHa
3a paxyHOK OCOOJMBOCTEN Cy4aCHOIO CBITY: MiHJIMBICTb,
Herepen0avyyBaHiCTh, BaXKKOTTPOTHO30BAHICTh, BIUJIUB He-
raTMBHUX YMHHUKIB (mangemiss COVID-19, BiitHu) [4].
B Ykpaini mpo6iema MEHTaIbHOTO 3I0pPOB’sI HaOyIa 0Co-
0IMBOI aKTyaJIbHOCTIi: MOBHOMACIITaAOHA BiifHA CTa€ BU-
npoOyBaHHIM ISl IICUXiKW KOXHOI JIIOAWHU; TMTOPYILIEHHS
MEHTAJIbHOTO 3/I0POB’Sl HACEJICHHSI MOXE TMPOSIBIISITUCS Y
NEMPECUBHUX, TPUBOXHUX, KOTHITUBHUX, ICUXOTUYHUX
po3snanax, GopmMyBaHHI TOCTTPABMAaTUYHOTO CTPECOBOTO
posnany (ITTCP) [5]. [ToBHOMacITabHe poOcilichke BTOP-
THEHHS B YKpaiHy HETaTUBHO BIUIMBA€ HA MEHTAJIbHE 3/10-
POB’Sl TpPOMAJIsIH, 110 CIPUSIE 3pOCTAHHIO JICTIPECUBHUX
CTaHiB, 3 PO3BUTKOM MOCTTPaBMAaTUYHUX CTPECOBUX PO3-
nafiB [6]. YuacHuKu 60MOBUX Ailt epeOyBaTUMYTh Y IPyIIi
PU3MKY 11100 BAHUKHEHHS MCUXIYHUX 3PUBIB MPOTITOM
HACTyImHUX 5—7 POKIB ITiC/IsI 3aKiHYeHHS BOEHHUX Hilt [7].

HaiiGinpir mommpeHe XpoHiyHe 3aXBOPIOBAHHS B OCi0
BikoM 40—65 poKiB i cTapiiie — MaToI0ris KiCTKOBO-MS130-
BOI CMCTEMU, BOHA € TOJJOBHOIO MPUYUHOI0 iHBaIiAU3alLil
HaceneHHs [8, 9]. OcreoapTpo3 (OA) — 3aXBOpIOBaHHS 3
BUCOKHM piBHEM ITOIIMPEHOCTI Ta 9aCTOI0 KOMOPOITHICTIO,
1110 iCTOTHO BIUTMBAE Ha SIKiCTb i MPOTHO3 XUTTSI MalLliEHTIB
[10, 11]. KomopOigHicTh OA XapaKTepU3y€EThCSI XPOHIYHUM
CHCTEMHUM 3aIlaJIeHHSIM, SIKe CIIPUSIE PO3BUTKY 1IyKPOBOTO
niabety (LLJ), imiemiunoi xBopoou cepiist (IXC), aprepiaib-
HOI TirnepTeH3ii, OXXUPiHHS, YCKIATHEHHSIM 3 OOKY IIUTyH-
KOBO-KMIIIKOBOTO Tpakry [12, 13].

Ilyxposuii giadet 2-ro tumy (LIJ12) € omHuM i3 Haii-
MOIIMPEHIINX METa0OIIYHUX 3aXBOPIOBaHb y CBiTi [14],
Tomi 1K OA — TIIPOBIAHOIO IIPUIMHOIO XPOHIYHOTO OOJIIO
Ta BTpaTH Mpare3naTHocTi. HasgBHiCTh IBOX XpOHIYHUX 3a-
XBOPIOBaHb iCTOTHO BIUIMBA€E He Jiuille Ha i3uuHe, a it Ha
TICUXOJIOTiUHE Oiaromnosyyyst sroauHu [ 15].

3rimHo 3 MeTaaHanizoMm M. Zhang et al., 6iu3bko 20—
30 % narienTiB 3 OA MarOTh CYITyTHI CUMIITOMH JETIpecii,
110 HETaTUBHO BILUIMBAIOTh Ha KOMILJIAEHC i pe3yJIbTaTh
nikyBaHHs [16]. ¥ mamienTis i3 LI gacTo crocrepira€Thb-

cs miabeTMIYHUI TUCTPEeC — CTaH XPOHIYHOTO €MOIIIiTHOIO
BUCHAXXEHHSI, TTOB’SI3aHOTO 3 MOCTiiTHO MOTpeboo y ca-
MoKOHTpoi [17, 18]. TpuBanuit nepe6ir LI, ycknanHeHHS
(HeliponaTisi, peTUHOTIATIsT), @ TAKOX TMOMTiIKeMiuyHi CTaHU
MOXYTb MOTIPIIUTH TICUXOEMOLIIHHUI cTaH JtoauHu [19].

Takum ynaOM, ToegHanHs OA 3 LI/l morpebye KomII-
JIEKCHOTO MYJIbTUAMCLUUILIIHAPHOTO MiAXOAY M0 MiarHOC-
THKH, JIIKyBaHHS Ta pealiiTallii, 110 Ma€ 3BaXkaTH SIK Ha
COMaTHUYHi, TaK i Ha TICUXOEMOIiliHI aceKTH mepeodiry
XBOPOOU.

Merta A0CHiKeHHs: OLIIHUTH PiBeHb MEHTAJILHOTO 3/10-
POB’sl y TIALIIEHTIB 3 OCTE0APTPO30M, SIKi MaIOTh CYITyTHii
LIYKPOBUI1 niaGeT, BUSIBUTU OCHOBHI IICUXOEMOIIiifHi ITOpY-
LIEHHS Ta pO3pOOUTH PEKOMEH ALl 11100 TiarHOCTUKMU, JTi-
KyBaHHSI, TIPOQIIaKTUKY i MOMIIIIIeHHS IICUX0COLiaIbHOI
MATPUMKHU TaKUX XBOPUX.

Marepiaau Ta meToAU

Hamu npoBeneHo KiiHiuHe AOCimKeHHs Ha 0a3i Ka-
denpu ciMeitHol MenuLIMHY i Tepamii [TonTaBcbKoro aep-
JKaBHOTO MEAUYHOTO YHIBEPCUTETY, Y IKOMY B35LJIM y4acThb
120 mauieHTiB, 110 JiKyBaaucs i TTepeOyBa Ha TUCIIaH-
CepHOMY O0JIiKy B PEBMATOJIOTIYHOMY LIEHTpi I eHIOKpHU-
HoJoriyuHoMy BimnmineHHi KomyHanbHOro mianpuemMcTBa
«[TonTaBchbKka obsacHa KiiHiyHa JikapHs iM. M.B. Ckri-
¢ocoBcrkoro I[onTaBcbKoi ob61acHoi paau». CepenHiit Bik
mauieHTiB cTaHoBUB 63,4 £ 8,2 poky. TpusanicTts nepebiry
OA — 6,7 £ 3,1 poky, LIJI2 — 8,9 &+ 4,6 poky.

JlocmimkeHHs MaJIo TonepeyHuit (cross-sectional) mu-
3aiiH i oxorutroBaio 120 naitieHTiB, siki OyJu po3roijieHi Ha
Tpu rpynu (1o 40 oci6 y KoxkHiit): rpyna I (OA) — nmauieHT
3 OA 6e3 cynytHboro LIA2; rpyna II (LI[]) — namientu 3
L2 6e3 OA; rpyna I1I (OA + LIJI) — mauieHTH 3 KOMOp-
oimaictio OA i LIJ12. 'ernepHe criiBBigHOIMIEeHH: 70 3KiHOK
(58,3 %) i 50 yonosikiB (41,7%). XapakTepucTuka o0CcTe-
JKeHMX TALliEHTIB ITogaHa y Taou. 1.

Kpumepii éxarouenns nayienmie y 0ocaioncenHs: miaTBEP-
mkeHuit niarHo3 OA 3a KpuTepisiMu AMepUKaHChKOI KOJIeTii
peBmarosoriB (ACR); miarnos LIJI2 3a kputepisimu AMepu-
KaHCBhKOI1 AiabeTuuHoi acoialii (ADA); BiICyTHICTb KOTHi-
TUBHUX NopylIeHb (ouinka 3a MMSE > 24); BincyTHiCTb B
aHaMHe3i TICUXOTUYHUX PO3JIaMiB i JeMEHIii.

JI71sT OLIiHKY MCUXOEeMOIiIiHOIO CTaHy BUKOPUCTOBY-
BaJIM TICUXOMETPUYHI iHCTPYMEHTU — OIliHIOBaHHSI TICU -
XiYHOTO CTaHy, KOTHITUBHUX (DYHKIIIN i SIKOCTi XUTTSI
3MIMCHIOBAIIOCS 3a JTOTIOMOTOI0 TaKWX BaJilOBaHUX OIMM-
tyBasnbHUKiIB: HADS (Hospital Anxiety and Depression
Scale) — nJ1sT BUSABACHHSI TPUBOXHUX i TEIIPECUBHUX
cumnromis [20]; BDI (Beck Depression Inventory-I1) —
IIJIS1 KiJIbKiCHOT oLliHKM piBH# aenpecii [21]; SF-36 Health

Tabnuysi 1. Xapaktepuctuka o6crexeHnx nayieHTis (n = 120)

T I'p{:: I4(0C))A) pr(rrl‘a=ll 4((I).;ﬂ2) Fpyna (I:II (=O4I(\))+ La2)
CepepHiii BiK, poku 59,2+5,8 57,4 = 6,1 59,3+ 6,5
KiHKn, n (%) 25 (62,5) 23 (57,5) 22 (55,0)
Yonosiku, n (%) 15 (37,5) 17 (42,5) 18 (45,0)
IMT, kr/m? 29,6 + 3,4 31,1+ 3,9 32,8 +4,2
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Survey — s aHaji3y SIKOCTi XXUTTSI, 30KpeMa IICUXOEeMO-
uitnoro (MCS) i ¢izuunoro komnoneHntiB (PCS) [22];
MMSE (Mini-Mental State Examination) — m1st CKpUHIiHTY
KorHiTUBHUX TTopyieHb [23]; WOMAC (Western Ontario
and McMaster Universities Osteoarthritis Index) — mis
OLIIHKM BHUPaXXEHOCTi OOJILOBOTO CUHIPOMY, CKYTOCTI Ta
(GYHKIIOHAJIBHOTO OOMEXeHHS [24].

CTaTUCTUYHUIM aHaJi3 MPOBOIUBCS 3 BUKOPUCTAHHSIM
IBM SPSS Statistics (Bepcist XX). INepen aHanizoM maHi
MepeBipsUIMCs Ha HAsIBHICTh MIPOITYIIEHUX 3HaYeHb, Kpali-
HiX 3HA4YEHD i BIiAITOBIIHICTh HOPMaJILHOMY PO3IOIiTyY (3a
tectoMm Illamipo — Vinka).

Onucosa cmamucmuxa. J171s1 KiTbKiCHUX 3MiHHUX BUKO-
PUCTOBYBAJIM CepeTHE Ta CTaHAApTHE BiaxuieHHs (M = SD)
MIpY HOPMaJIbHOMY PO3IIOALTI a00 MemiaHy Ta MiXKKBapTUIIb-
Huit po3max (Me [Q1; Q3]) npu HEeHOpMaTbHOMY PO3MOILTI.
SKicHi 3MiHHI TTOgaHi y BUTJIsIAI aOCOMIOTHUX (Nn) Ta BiZHO-
cHUX (%) Jacror.

Mixcepynosuii ananiz. JIas OlLiHKY MiXTPYHOBUX Bil-
MIiHHOCTE1: IpY HOPMAJIbBHOMY pO3IIOAiJIi — IUCIIePCIAHIIA
aHai3 (ANOVA) 3 post hoc Tectom boHbeppoHi; mpu Bin-
XUJIEHHI Bim HopMajbHOCTI — TecT Kpackena — Yoica 3
MapHUMU MOPiBHAHHSIMU 32 MeTO0M JlaHHa; ISl IKiCHUX
3MiHHUX — ¥2-KpuTepiil [lipcona abo TouHuUi1 Kputepiii
®dimrepa.

Kopensyiiinuit ananiz. 38’s13K1 MK IICUXOEMOLIIHUMU
nokasuukamu (HADS, BDI, SF-36), KorHiTuBHOIO (DyHK-

miero (MMSE) Ta kJ1iHIYHMME XapaKTepuCcTUKaMU (BiK,
IMT, Tpusanicts 3axBoproBatHss, WOMAC) ouiHoBaaucs
3a IOIOMOroio KoedinieHTta Kopesaiii CipMeHa.

Peepeciiinuii ananiz. 1nst BUsiBneHHs (pakTOpiB, acolli-
MOBaHMX 31 3HMKEHHSM MICUXOEMOLIMHOIO CTaHy Ta KOr-
HITUBHOTO (DYHKIIOHYBaHHS, ITPOBOAMBCS MHOXUHHUI
JIiHIMHUI perpeciiiHuii aHami3. AK 3ajexHi 3MiHHi BUKO-
pucroByBanu 6anu 3a HADS, BDI, MCS (SF-36), MMSE.
HesanexHi 3MiHHiI OXOIUTIOBAJIN: BiK, CTaTh, HasIBHICTb LI/,
HasgBHicTb OA, IMT, TpuBanicts xBopoou, WOMAC.

VYci cTaTUCTUYHI TECTU TTPOBOAUIINCS] TBOCTOPOHHbBO.
PesynbTaTi BBaXanucs CTaTUCTUYHO 3HAYYUIUMU TIPU
p < 0,05. Ins 6araTrokpaTHUX MOPiBHSIHB 3aCTOCOBYBaJIacst
kopexitist BoHbeppoHi.

PesyAbTaTH

PiBeHb BUsSBIEHOI TPUBOTU I Aelpecii 3a IIKaI00
HADS naBenenwmii y Ta6ur. 2.

KorniTuBHuii cTtatyc nauieHTtiB 33 MMSE nonanuii
y Tab. 3.

Axicth xutTs 32 SF-36 (OCHOBHI JOMEHM) HaBeleHa
y Tab. 4.

JInHaMika IcuxXoeMolliifHOro crtaHy 3a mkaiow HADS
y rpyni 1II (OA + LJ1) mo Ta micas JikyBaHHS IogaHa
y Tab. 5.

JnHaMika KorHiTMBHOrO cratycy 38 MMSE y rpymi 111
(OA + LIJ1) mo Ta micis JiKyBaHHsI HaBefeHa y TaoI. 6.

Tabnuys 2. PiBeHb TpuBOru vi genpecii 3a wkanorw HADS

Moka3HukK Fpyna | (OA) Fpyna Il (LUA) Fpyna lll (OA + L)
CepepHiii 6an TpuBoru 8,4+23 79+25 10,2 +2,8
TpuBoxHicTb > 11 6anis, % 40 35 60
CepepHiin 6an genpecii 7,6 +2,1 72+2,0 94+27
Oenpecisa > 11 6anis, % 32,5 27,5 55,0

Ta6nmysi 3. KornitTuBHmii ctatyc 3a MMSE

Moka3HukK I'pyna | (OA) Fpyna Il (LUA) Fpyna lll (OA + L)
MMSE, cepegHin 6an 27,8+ 1,6 26,9+19 252 +2,3
Jlerki KOrHiTUBHI NOPYLUEHHS, Y% 15,0 22,5 37,5

Tabnuys 4. SIkictb xunTTs1 3a SF-36 (OCHOBHI flOMEHM)

HdomeH SF-36 I'pyna | (OA) Fpyna Il (LUA) Fpyna lll (OA + L)
®DisnyHe PyHKLIOHYBaHHSA 58,2+ 12,4 61,5+11,8 47,3 + 10,6
Ponb thiznyHmnx o6mexeHb 51,4 +£13,7 542 +141 39,6 +12,9
3aranbHe 300poB’s 62,1 +10,2 60,3 + 9,8 49,8 + 11,3
MenxiyHe 300poB’s 66,7 + 11,9 63,5+ 10,6 51,2+9,5

Tabnuys 5. [uHamika ncuxoemouiviHoro ctary 3a wkanor HADS y rpyni lll (OA + LJA) Ao Ta nicns nikyBaHHs

Moka3HukK J[lo nikyBaHH$ Micna nikyBaHHSA p-3Ha4YeHHs
TpWBOXHICTb, cepefHin 6an 10,2+2,8 712 < 0,01
TpuBOXHICTb > 11 6anis, % 60,0 25,0 -
[enpecisi, cepenHin 6an 94+27 6,5+ 2,1 < 0,01
Henpecia > 11 6anis, % 55,0 20,0 -
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Junamika skocri xkutts 3a SF-36 y rpymi 111 (OA + LI1)
IO Ta MicJIs1 JiKyBaHHs MonaHa y TabJr. 7.

JnHamika IJ1iKeMiYHOro KOHTPOJIIO Ta 00JIbOBOIO CHUH-
npomy y rpyri 1T (OA + LIJI) no ta micist 1ikyBaHHST HaBe-
neHa y TabJ. 8.

TlopiBHSHHS ICUXOEMOLITHNX, KOTHITUBHUX i (YHKIIi-
OHaJIbHUX ITOKA3HUKIB y TphOX Ipynax nauieHtis (M + SD)
nogaHi y Tabi. 9.

CTratrcTUYHa MOTYXHICTb (pOWer) IMPOBEISHOIO aHai3y
ANOVA 3 Bub6ipkoro 120 mauienTis (3 rpynu no 40 narieH-
TiB) Ta moMipHO-BrUcokuM edektom (f = 0,35) ctaHOBUTH
93,4 %. lle cBiqUMTh MPO BUCOKY WMOBIPHICTh BUSIBJICHHSI
peayibHUX MIXXTPYTIOBUX BiIMiHHOCTE#, TOOTO 0OCsIT BUOIp-
KU € CTAaTUCTUYHO OOTPYHTOBAHUM /15 3asIBJICHOTO AU3ali-
HY ITOCIiIKEHHS.

Y nauientiB 3 OA (rpyna I) KJiHiYHO 3HauyIIli MPOSIBU
nernpecii (3a mwkanowo HADS > 11 6aniB) BusiBieHiy 32,5 %
BUITAIKiB, TpUBOXHOCTI — y 40 %. Y mamnienTis i3 1112
(rpyma II): nenipecis — 27,5 %, TpuBoxKHIcTh — 35 %. Haii-
BMILIUIA PiBEHb IeTTPECUBHO-TPUBOXHMX MTPOSBIB CITOCTEPi-
raBcsl y nauieHriB i3 komopoinHictio OA + LI (111 rpyna):
nenpeciss — 55 %, TpuBoxHicTL — 60 %.

3a mkanorw MMSE KOrHiTMBHiI MOpylIeHHSs JIETKOTO
cTyreHs BusiBieHi: rpyna I — 15 % nauienTis, rpyma I1 —
22,5 %, rpyna 111 — 37,5 %.

[ManienTtn 3 moenHanHsaM OA i LI/12 nemoHCTpyBaim Haii-
Tipiii MoKa3HUKY GiznyHOro (GPyHKIIOHYBaHHSI Ta TICUXiYHO-
0 310pOB’d 3a mKanol SF-36. 3HIKEHHS IKOCTI XKUTTS B
OCHOBHOMY acolliloBajiocsi 3 00JbOBUM CUHIPOMOM, OOMe-
JKEHHSIM PYXJIMBOCTi i €eMOILIITHOIO BUCHAXKEHICTIO.

BcTaHOBIIEHO MO3UTUBHY KOpEJsIilil0 MiX piBHEM
HbAIlc i BupaxenicTio nenpecii (r = 0,42; p < 0,01). Ta-
KOX BUSIBJIEHO B3a€EMO3B’SI30K MiX TSKKiCTIO 00JbOBOTO
cunnpomy (WOMAC) i piBHeMm TpuBoxHocTi (r = 0,51;
p<0,01).

O6roeopeHHs

PesynbraT HaALIOTO MOCHiIXKEHHS TMiATBEPIXYIOTh
3HauYHUi BB noeaHaHHsg OA i 111 2-ro Tuny Ha rcu-
XOEeMOIIMHUI CTaH TMauieHTiB. BusiBieHa 3HauHa nouu-
peHicTh menpecii (55 %) i TpuBoxHUX posnamiB (60 %) y
MaIi€EHTIB i3 KOMOPOiAHOIO ITaTOJIOTIE€I0 € CIiB3BYYHOIO
3 JTaHWUMHU iHIIUX aBTOpPiB [25, 26]. 3okpema, J.L. Saenz
i V.R. Villarreal noka3anu, 1o aemnpecist € NOLIMPEHUM
cymmytaukoM L1 [27]. B. Tan Yijia et al. HaroyomyoOTh Ha
MiIBUILLIEHOMY IICUXOCOLiaTbHOMY HaBaHTaXEHHI y Malli-
enTiB 3 OA [28].

Hami ngaHi TakoX MiaTBEpKYOTh TICHUI 3B’SI30K MiX
piBHeM Aernpecii i1 iHTEHCUBHICTIO 00O, 110 Y3TOIXKYETh-
cs 3 nociimkeHHsiM T.A. Horsbgl et al., y sikoMy onucaHa

Ta6nnys 6. [uHamika korHitusHoro crarycy 3a MMSE y rpyni lll (OA + LI[]) ao Ta nicnsa nikyBaHHs

MokKa3HuK [o nikyBaHHS Micnsa nikyBaHHsA p-3Ha4YeHHs
MMSE, cepegHin 6an 252+23 26,8 +1,7 < 0,05
KOrHiTMBHI nopyLUeHHs, % 37,5 20,0 -

Ta6nunuys 7. uHamika ssikocti xutTs 3a SF-36 y rpyni lll (OA + L|[]) o ta nicnsa nikyBaHHs

HomeH SF-36 [lo nikyBaHHS Micna nikyBaHHSA p-3HaYeHHs
®diznyHe PyHKUiIOHYBaHHS 47,3 +10,6 58,5+9,8 < 0,01
Ponb hidnyHnx obmexeHb 39,6 + 12,9 50,7+ 11,3 < 0,05
3aranbHe 340poB’s 49,8 + 11,3 60,2 + 10,1 < 0,01
MNcuxivyHe 3gopor’s 51,2+9,5 63,3 = 8,7 < 0,01

Tabnuuys 8. JuHamika rnikemi4yHoro KOHTposto Ta 6osboBoro cuHapomy y rpyni lll (OA + L)
A0 Ta nicns nikyBaHHs

Moka3Huk [lo nikyBaHHs Micna nikyBaHHs pP-3Ha4YeHHs
HbA1c, % 82+15 73+1,.2 < 0,01
WOMAC (6inb) 58,4 + 12,7 41,2+10,3 < 0,01

Tabnunys 9. lMopiBHSAHHSA MCUXOEMOLINHUX, KorHiTMBl-(lny/l'x i g)Dy)HKLliOHaﬂbHMX MOKa3HUKIB y TPbOX rpynax nayieHTis
+
lNMoka3Huk F'pyna | (OA) Fpyna Il (LUA) Fpyna Il (OA + L) r-3Ha4eHHs

HADS (tpuBora) 7.4 +3.2 8,1+3,6 10,2 + 3,9 0,002
HADS (nenpecis) 6,2+2,9 7,5+ 3,1 9,1+35 0,001
BDI 13,1+4,5 15,7 +5,0 18,4 +5,3 < 0,001
MMSE 275+1,8 26,9+ 2,1 25724 0,015
SF-36 (MCS) 48,6 + 10,2 45,2 +9,8 39,6 +8,9 0,003
WOMAC 42,3 +8,7 20,1 +6,3 45,7 +9,2 < 0,001
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POJIb KOTHITUBHO-IIOBEAIHKOBUX (PaKTOPIiB Y (hopMyBaHHi
XpOHiYHOro 607110 Ta Henpecii [29]. MexaHi3zmu Liporo de-
HOMEHAa MOXYTb OXOTUTIOBATU MOCUJIEHHS 3aNlalbHUX MPO-
11eCiB, IPUTHIYEHHST EHIOTeHHUX aHAJIbIeTUYHUX CUCTEM i
MOPYIIEHHS ananTalliiHUX cTpaTeriit.

Bussnena kopensis Mix miasuieHum HbAlc i piBHeM
Jerpecii MigKpecaio€e pojib MeTa00JiYHOIr0 KOHTPOJIIO Y
TICHUXOJIOTIYHOMY CTaHi Malli€HTiB. Sk 3a3HayaoTh Y. Yang
i Z. Xing [30], moraHuii r1ikeMiYHU KOHTPOJIb MOXe T10-
TipIIyBaTHU IK COMAaTUYHUI, TaK i MCUXIYHUIA CTaH, CTBO-
PIOIOUM TTOPOYHE KOJIO MK COMAaTUMHUMU CUMITTOMaMHU Ta
MCUXOEMOLITHUM HaBAaHTAKEHHSIM.

3 orisiny Ha BUIE3a3HAUYEHE MYJIbTUAMCLUIIIIHAD-
HUI Miaxig, 1o nepeadavae He auile (papMakoJoriyHe
JiKyBaHHS coMaTnaHuX nposBiB OA i 1IJI2, a i ricuxo-
JIOTIYHY MiATPUMKY, € TIEPCHIEKTUBHUM TSI TIOJTITIIIICHHST
SIKOCTi XXUTTS Ta 3araJbHOro mporxo3sy. Lle y3romkyeTrbes
3 peKOMeHAAllisIMU iHIIUX aBTOPiB, SIKi MiIKPECTIOTh
BaxXJIMBIiCTb iIHTErPOBAaHOI Tepallii Mpu KOMOPOITHUX CTa-
Hax [31, 32].

ToMy aBTOpU peKOMEHAYIOTh Y KIIiHIYHIN MpakTUILi
PeTyJIsSIpHO MPOBOJUTUA CKPUHIHT MCUXIYHOTO 3M0POB’S
y TALi€HTIB i3 MOETHAHOIO TATOJIOTiEI0 OCTE0apTPO3y Ta
LIyKpPOBOTO AiabeTy, BUKOPUCTOBYIOUM CTaHIapTU30BaHi
inctpymentn (HADS, SF-36, MMSE, BDI, WOMACQC);
BKJIIOYATH (paxiBLIiB i3 ICUXiYHOIO 3010POB’S1 Y MYJIbTUAUC-
HUIUTIHApHY KOMaHAy UIST HafaHHS KOTHITUBHO-TTOBEiH-
KOBOI Tepallii Ta IICUXOO0CBIiTH; 3a0e3IeuyBaTh COLiaIbHY
MiATPUMKY Yyepe3 rpyMoBi MporpaMu i akTUBHE 3aJTy4eHHS
POAVHY JJIs1 3MEHILEHHS 130JIs11i1 MalliEHTIB; ONTUMi3yBa-
TU KOHTPOJIb INIiKeMii 3 ypaXyBaHHSIM IICUXOE€MOLIITHOTO
CTaHy MalieHTiB; iHAUBIAYyaTi3yBaTU Teparilo 3 OISy Ha
COMAaTHYHIi, TICMXO0JIOTiIYHi Ta coliajbHi acCleKTH IS ITia-
BUIIEHHS e(PeKTUBHOCTI JIiIKyBaHHSI.

Jns1 3aificHeHHST MPOodiTaKTUKU MEHTAJIbHOTO TOPY-
meHHs y nanieHTiB 3 OA y moenHanHi 3 1IJ12 pekomeHmoy-
€ThCSI MITPUMAHHS MEHTAJIBHOTO 3I0POB’sl, 1110 € OCOOJIMBO
BaXXJIMBUM [IJII CUCTEMM HalliOHAJIbHOI 0e3MeKu YKpaiHU B
yMOBax MOBHOMACIITa0HOI BilHU. MeHTaIbHi TOpYyIIeHHS
y nauieHTiB 3 OA y noenHanHi 3 LI/l € BaXaIMBUM acriek-
TOM Tepartii, BOHM 3HaYHO BIUIMBAIOTh HA SIKIiCTh XUTTS Ta
npolec BigHoBAeHHsI. HeoOXimHMIT KOMITJIEKCHUIA Miaxin
IO JIIKyBaHHS 11i€1 KOMOPOiZHOI MAaTOIOTIi 3 oryisamy Ha ¢i-
3WYHi Ta MICUXOJIOTIUHI acneKTH 3aXBopioBaHb. [larieHTn 3
OA y noenHanHi 3 11/l moTpeOy1oTh He TibKU (Hi3MIHOro
JIIKYBaHHSI, a i TICUXOJIOTIYHOI MiNTPUMKU 3 00Ky CiMEHMX
JliKapiB Ta iHIIMX (paxiBlliB, poAMYiB, 3HAMOMUX 3 METOIO
MOJITIIEHHS 3aTaJIbHOTO CTaHy 30POB’Sl, NOCATHEHHS
Kpalux pe3yJbTaTiB JIIKyBaHHS Ta MOAOBXKEHHS peMicii
LIMX 3aXBOPIOBaHb. 3aBISKU PEryJIsIpHUM KOHCYJIbTALlisSIM
Ta CKPUHIHTY CIMEMHUIA JliKap CBOEYACHO BUSIBJISIE 3ar0-
CTPEHHS XBOpPOO, HaJa€ peKoMeHaallii 111010 KOPeKIlii Te-
partii, mpodisakTuKy iHEKIIil i ycKIaaHeHb, 110 3HAYHO
MOJIIIIIYE MPOTHO3.

BcHoOBKM

Komop6imHuii mepedir octeoapTpo3y Ta IyKPOBOTIO Jia-
0eTy 2-TO TUITY ACOLIIFOETHCS 3 BACOKUM PU3UKOM PO3BUTKY
NEeMpPeCcUBHUX i TPMBOXKXHUX PO3JIaiB, 10 CYTTEBO 3HIKYE
SIKiCTh KUATTS TIALIIEHTIB.

JlermpecuBHI CUMIITOMM KOPEIIOIOTh 3 iHTeHCUBHIC-
TIO 0OJIIO Ta MOPYIIEHHSIM METabO0JiYHOTO KOHTPOJIIO, 110
YCKJIAMHIOE 3arajbHUI KJIiHIYHUH TTepedir 3aXBOpOBaHb.

ColiasibHO-TICUXOJIOTiIUHi (hakTOpU (CTpec, camoT-
HICTb) BiAirpaioTh BaxkJMBY pojib Y (pOpMYyBaHHI IICUXO-
EeMOLIITHUX MOPYIIIEeHb Y XBOPUX i3 KOMOPOinHicTIO. MyJb-
TUAMCUMUIUTIHApHUIA TTiIXia, 110 Tependayae siK KOpekKIlio
COMATHUYHUX MPOSIBIB, TaK i ICUXOJIOTIYHY ITIATPUMKY, €
HEOOXiTHUM IS MOJTIIIIEHHS IMTPOTHO3Y Ta SIKOCTi KUTTS
Mali€HTIB.

PexomeHmyeThCst BMpOBaIKEHHSI CKPUHIHTY TICUXiYHOTO
CTaHy IpU JIiIKyBaHHI COMaTUYHUX XBOPOO.

HeoOxinHa cmiBrpaiisi ciMeitHuX JikapiB, peBMaTojo-
TiB, EHIOKPUHOJIOTIB i ICUXOTEPAIIeBTIB s MiIBUILIEHHS
e(eKTUBHOCTI JIIKyBaHHSI.

Konduaikr inTepeciB. ABTOpH 3asBJISIIOTH IIPO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta Bi1acHOI (piHaHCOBOI 3a1liKaBIeHO-
CTi IIpU MiATOTOBIIi JaHOI CTATTi.

Indopmanis npo dinancysannsa. Cratrs € hbparMeHTOM
HayKOBO-IOCHiIHOI po00oTH «MyJIbTUAMCHUTITIIHAPHUIA
MepcoHi(iKOBaHMH IMiAXia 10 MEHEIKMEHTY ITalliEHTIB 3
KOMOPOiTHOIO MaTOJIOTi€I0 Ta MOPYUIEHHSIM MEHTaIbHOTO
300pOB’s» (HOMep AepxkaBHOI peecTpaii: 0124U000097).

Buecok aBropis. 2Knan B.M. — ines crarri, 3arajibHe
kepiBHULITBO; JIeGinb I'.B. — pobGoTta 3 TekcToM; babaHi-
Ha M.IO., Kup’sa O.A. — orjsino cydyacHOI JliTepaTypu,
pob6orta 3 TekcTtoM; TkaueHko M.B. — mepeknan, poboTa
3 TeKcToM; IBanunbkuii I.B. — pobota 3 Tekctom; Bomuen-
ko I'.B. — peuileH3yBaHHsI, poOOTa 3 TEKCTOM.
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Mental disorders in patients with osteoarthritis combined with diabetes mellitus
in the practice of a family doctor

Abstract. Background. Osteoarthritis is a chronic degenerative joint
disease, often accompanied by pain, limited mobility and reduced
quality of life. Diabetes mellitus, in turn, is a metabolic disease with
systemic complications. The coexistence of these two pathologies is
a frequent clinical phenomenon that aggravates the course of each
disease. The purpose of the study was to assess the level of mental
health in patients with osteoarthritis who have concomitant diabe-
tes mellitus, to identify the main psycho-emotional disorders and
develop recommendations for the diagnosis, treatment, prevention
and improvement of psychosocial support for such people. Materials
and methods. The study included 120 patients who were divided into
three groups: group I — osteoarthritis without concomitant type 2
diabetes mellitus (T2DM); group 11 — T2DM without osteoarthritis;
group I1I — comorbidity of osteoarthritis and T2DM. The following
research methods were used: the Hospital Anxiety and Depression
Scale (HADS) — to identify anxiety and depressive symptoms; Beck
Depression Inventory-II — to quantify the level of depression; SF-36
Health Survey — to analyze quality of life, in particular mental and
physical components; Mini-Mental State Examination (MMSE) —
to screen for cognitive disorders; Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) — to assess the seve-
rity of pain syndrome, stiffness and functional limitation. Results.
Among patients with osteoarthritis (group I), clinically significant
manifestations of depression (> 11 points on the HADS) were de-
tected in 32.5 % of cases, anxiety — in 40 %. Among patients with
T2DM (group II), depression — in 27.5 %, anxiety — in 35 %. The
highest level of depressive and anxiety manifestations was observed

in patients with comorbidity of osteoarthritis and T2DM (group I11):
depression — 55 %, anxiety — 60 %. According to the MMSE,
mild cognitive impairment was detected in 15 % of patients from
group I, 22.5 % from group II and 37.5 % from group III. Patients
with comorbidity of osteoarthritis and T2DM demonstrated the
worst indicators of physical functioning and mental health according
to the SF-36 scale. Decreased quality of life was mainly associated
with pain syndrome, mobility limitation and emotional exhaustion.
A positive correlation was established between the level of glycat-
ed hemoglobin and the severity of depression (r = 0.42; p < 0.01).
A relationship was also found between the severity of pain syndrome
(WOMAC) and the level of anxiety (r = 0.51; p < 0.01). The statis-
tical power of the analysis of variance with a sample of 120 patients
(3 groups of 40 patients) and a moderately high effect (f = 0.35) is
93.4 %. This indicates a high probability of detecting real intergroup
differences, i.e. the sample size is statistically justified for the stated
study design. Conclusions. Comorbid course of osteoarthritis and
type 2 diabetes is associated with a high risk of developing depressive
and anxiety disorders, which significantly reduces the quality of life
of patients and requires not only medical, but also psychological sup-
port. Depressive symptoms correlate with the intensity of pain and
impaired metabolic control, which complicates the overall clinical
course of diseases. Socio-psychological factors (stress, loneliness)
play an important role in the formation of psycho-emotional disor-
ders in patients with comorbidity.

Keywords: mental health; osteoarthritis; diabetes mellitus; comor-
bidity; combination therapy
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Unveiling ectopic pregnancy in Mosul city (Iraq):
critical insights into symptomes, risk profiles,
imaging findings, and treatment outcomes

Abstract. Background. Ectopic pregnancy (EP) is a leading obstetric emergency and a life-threatening condition
that usually defines the implantation of a fertilized ovum outside of the uterine cavity, most frequently occurred in
the fallopian tubes. Although global research has focused on understanding the clinical manifestations, risk fac-
tors and treatment strategies for EP, localized studies are important to describe regional variations that may have
an impact in patient outcome. EP remains a significant cause of maternal morbidity and mortality, especially in
resource-limited settings. The purpose: to assess the clinical characteristics, risk factors, ultrasound findings, and
treatment outcomes of ectopic pregnancy in women attending an outpatient clinic and Al-Batool Teaching Hospital
in Mosul. Materials and methods. This prospective observational study was conducted at Al-Batool Teaching
Hospital in Mosul from February 2024 to March 2025. It involved hemodynamically stable outpatients aged 17-38
years with suspected EP. Diagnostic evaluations included standardized pelvic and transvaginal ultrasounds using
DC-70 equipment with color Doppler. For inconclusive cases, follow-up clinical assessments and ultrasounds were
performed every three days until a definitive diagnosis was achieved, ensuring accurate and comprehensive care.
Results. The results showed pelvic pain in 51.3 % of patients, amenorrhea in 48.7 %, and vaginal bleeding in
15.4 %. Methotrexate treatment was successful in 25.6 %, while unilateral salpingectomy had a 48.7 % success
rate. Risk factors were present in 69.2 % of women, mainly pelvic inflammatory diseases (35.9 %) and intrauterine
device use (38.5 %). Fallopian tube pregnancies were most common (51.3 %). Hysterectomy was not performed
in any case. Other symptoms and treatments showed lower positive rates. Conclusions. Ectopic pregnancy re-
mains a critical concern due to its varied symptoms and risk factors. Most cases involved fallopian tubes, likely
due to impaired tubal motility or inflammation, highlighting the need for early diagnosis and targeted interventions
to prevent complications.

Keywords: ectopic pregnancy; fallopian tubes; pelvic inflammatory disease; ultrasound imaging; beta-human
chorionic gonadotropin; treatment

Introduction

Ectopic pregnancy (EP) is a leading obstetric emergency
and a life-threatening condition that usually defines the im-
plantation of a fertilized ovum outside of the uterine cavity,
most frequently occurred in the fallopian tubes. Although
global research has focused on understanding the clinical
manifestations, risk factors and treatment strategies for EP,
localized studies are important to describe regional varia-
tions that may have an impact in patient outcome [1, 2].
Worldwide, EP patients usually come a case of abdominal

pain, vaginal bleeding, and amenorrhea. However, diffe-
rences in symptoms severity and presentation may exist as
a function of access to healthcare, patient education, and
area of socioeconomic stability all factors of the population
of Mosul.

The delay in recognition of these symptoms often re-
sults in tubal rupture which increases maternal morbidity
and mortality dramatically [3, 4]. Risk profiling is vital to
recommend women at increased risk and tailor prevention
strategies. Little is known about risk factors for EP, although
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well-established risk factors include previous pelvic inflam-
matory disease, surgery to the fallopian tubes, infertility
treatments, smoking, and prior ectopic pregnancies [5].

In most infected provinces, post-combat care issues, lack
of access to reproductive health education and a higher in-
cidence of effectively untreated infections may play a role in
ectopic pregnancies being a problem. This research serves to
facilitate preventive interventions and raises awareness about
these risks among healthcare providers and patients by pro-
filing them within the local patient population [6].

Imaging, especially transvaginal ultrasonography, is an
important tool to diagnose EP. The diagnostic criteria in-
clude the lack of an intrauterine gestational sac, adnexal
mass or free pelvic fluid. In areas like Mosul where imaging
resources are limited, this reliance on clinical judgement
still predominates [7, 8]. Clinical management and timely
diagnosis lead to treatment outcome. Medical treatment
with methotrexate, surgical procedures like salpingectomy
or salpingostomy, and in certain instances, expectant mana-
gement, are some of the therapeutic options for EP. The
treatment choice is contingent upon hemodynamic stability,
gestational age, and the reproductive desires of the patient
[9]. Some treatment such as cell therapy is determined ac-
cording to resource availability and health infrastructure
in Mosul. This study seeks to offer data driven guidance to
better clinical practices by assessing outcomes for patients
managed with different strategies [10].

Thus, the present study is utilized with special conside-
ration to the relevance of Mosul based on its special health-
care needs and demographic components. We're examining
the symptomatic features, risk profiles, radiological features
and treatment outcomes of EP in women attending Mosul
hospitals. Although the general clinical characteristics of
ectopic pregnancy are well-documented, this study offers
a novel contribution by providing a comprehensive, up-to-
date analysis of EP cases in Mosul, a region with limited
recent data. The integration of serial standardized pelvic and
transvaginal ultrasound assessments using color Doppler,
combined with a prospective follow-up protocol, enhances
diagnostic accuracy and clinical decision-making. Moreover,
the study identifies specific local risk patterns (e.g., high
prevalence of pelvic inflammatory diseases and intrauterine
device use) that can inform region-specific preventive strate-
gies and early intervention models. These insights could serve
as a foundation for future development of risk-based diag-
nostic algorithms in similar resource-limited settings [10, 11].

The study purposed to provide comprehensive insight into
the diverse nature of ectopic pregnancy in Mosul including
its clinical presentation, risk factors, imaging modalities and
management outcomes. The results may enhance the clinical
awareness, improving diagnostic precision and implementing
management measures towards ectopic pregnancy and thus,
improving reproductive health indices among the women of
Mosul.

Materials and methods

This prospective observational study was conducted at
an outpatient clinic and at Al-Batool Teaching Hospital in
Mosul from February 2024 to March 2025, and included a
total of 39 women with clinically suspected EP.

It included outpatients aged between 17 and 38 years who
were clinically suspected of having an EP, regardless of its
location or rupture status, provided they were hemodynami-
cally stable at the time of enrollment. Patients who were
hemodynamically unstable were excluded.

Diagnostic evaluations were performed using a stan-
dardized ultrasound protocol with the DC-70 ultrasound
system (Shenzhen Mindray Bio-Medical Electronics Co.,
Ltd.), equipped with a 3.5 MHz transducer and color Dop-
pler capabilities. Both pelvic and transvaginal ultrasound
examinations were carried out by well-trained radiologists,
focusing primarily on identifying intrauterine pregnancies,
extrauterine pregnancies, or both. For cases with inconclu-
sive initial findings, follow-up clinical evaluations and ultra-
sound examinations were conducted every three days until
a definitive diagnosis was reached, ensuring comprehensive
care and accurate diagnostic outcomes for all participants.
Surgical management decisions, including salpingectomy
or other interventions, were made based on intraoperative
findings. In cases of extensive bilateral tubal damage, bila-
teral salpingectomy was performed when clinically justified
to prevent recurrence and ensure patient safety.

Statistical analysis. Statistical analysis was performed
using SPSS (version 26). Data were expressed as frequency
and percentage. For normally distributed variables, depen-
dent and independent t-tests (two-tailed) were applied. For
non-normally distributed variables, the Mann-Whitney U
test, Wilcoxon test, and chi-square test were used. A p-value
< 0.05 was considered statistically significant.

Ethical approval. The study was approved by the Ninevah
University, College of Medicine, Research Ethical Commit-
tee. Number: NUCOM-7-2025, date: June 2, 2025.

Results

Distribution of patient symptoms and frequency of occur-
rence. Table 1 results indicated that 51.3 % of patients expe-
rienced pelvic pain, while 48.7 % had no amenorrhea. The
positive rate for vaginal bleeding was 15.4 %, with 84.6 %
negative. Nausea had a positive rate of 20.5 %, with 79.5 %

Table 1. Frequency and percentage of various
symptoms reported by patients

Fre- | Percen-
Symptoms quency | tage
. Positive 20 51.3
Pelvic pain X
Negative 19 48.7
Positive 20 51.3
Amenorrhea -
Negative 19 48.7
. . Positive 6 15.4
Vaginal bleeding -
Negative 33 84.6
- Positive 8 20.5
Vomiting .
Negative 31 79.5
Abdominal pain Positive 5 12.8
radiated to the shoulder Negative 34 87.2
. . Positive 6 15.4
No miss period -
Negative 33 84.6
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negative. Abdominal pain radiating to the shoulder was repor-
ted positively by 12.8 %, with 87.2 % negative. Lastly, 15.4 %
had no missed period, and 84.6 % had a missed period.
Frequency and distribution of different management ap-
proaches in patients. Treatment-related results showed that
medical treatment with methotrexate had a 25.6 % positive
and 74.4 % negative outcome. For unilateral salpingectomy,
the positive rate was 48.7 % and negative 51.3 %. For bilate-
ral salpingectomy, the positive rate was 7.7 % and negative
92.3 %. For bilateral salpingo-oophorectomy, the positive
rate was 5.1% and negative 94.9 %. For oophorectomy, the
positive rate was 7.7 % and negative 92.3 %. The results also
showed that hysterectomy was not performed in any of the
cases, with a negative rate of 100 % as shown in Table 2.

Table 2. Distribution of various medical interventions
and their frequency of occurrence

Fre- | Percen-
Management quency | tage
Medical treatment Positive 10 25.6
with methotrexate Negative 29 74.4
Unilateral Positive 19 48.7
salpingectomy Negative 20 51.3
) ) Positive 3 7.7
Bilateral salpingectomy -
Negative 36 92.3
. Positive 2 5.1
Salpingo-oophrectomy -
Negative 37 94.9
Positive 3 7.7
Oophrectomy -
Negative 36 92.3
Positive 0 0.0
Hysterectomy -
Negative 39 100.0

Frequency and distribution of risk factors in patients. The
results showed that 69.2 % of patients had risk factors, with
the following positive rates: pelvic inflammatory disease
(PID) (35.9 %), abortion (20.5 %), previous ectopic preg-
nancy (17.9 %), intrauterine device (IUD) use (38.5 %),
infertility (15.4 %), smoking (10.3 %), and oral contraceptive
use (12.8 %). Conversely, 30.7 % had no risk factors, and the

Table 4. Frequency and distribution of ectopic
pregnancy locations in patients

Table 3. Prevalence of various risk factors among

patients
: Fre- | Percen-
Risk factors quency | tage
) Positive 12 30.7
No risk factor -
Negative 27 69.2
Positive 14 35.9
PID -
Negative 25 64.1
) Positive 8 20.5
Abortion -
Negative 31 79.5
Previous ectopic Positive 7 17.9
pregnancy Negative 32 82.1
Positive 15 38.5
IUD -
Negative 24 61.5
N Positive 6 15.4
Infertility -
Negative 33 84.6
. Positive 4 10.3
Smoking .
Negative 35 89.7
. Positive 5 12.8
Oral contraception -
Negative 34 87.2

corresponding negative rates were: 64.1 % for PID, 79.5 %
for abortion, 82.1 % for previous ectopic pregnancy, 61.5 %
for TUD use, 84.6 % for infertility, 89.7 % for smoking, and
87.2 % for oral contraceptive use as shown in Table 3.
Distribution of ectopic pregnancy sites. Results regarding
the location of EP showed that fallopian tube pregnancies
were the most common, with a positive rate of 51.3 % and
a negative rate of 48.7 %. For cornual EP, the positive rate
was 5.1 % and the negative rate was 94.9 %. For heterotopic
pregnancies, the positive rate was 7.7 % and the negative rate
was 92.3 %. No abdominal pregnancies were recorded. For
ovarian pregnancies, the positive rate was 12.8 % and the
negative rate was 87.2 % as shown in Table 4.
Ultrasonographic and Doppler findings in ectopic preg-
nancy. Ultrasound and Doppler examinations showed that
an ovarian mass was present in 41.0 % of cases, while it was

Table 5. Frequency and distribution of ultrasound
and Doppler findings in ectopic pregnancy patients

i Fre- | Percen- T Fre- | Percen-

Location quency | tage Findings quency | tage

. Positive 20 51.3 Positive 16 41.0
Fallopian tube - Adnexal mass -

Negative 19 48.7 Negative 23 59.0

Positive 2 5.1 ) ) Positive 20 51.3

Cornual Pelvic free fluid

Negative 37 94.9 Negative 19 48.7

) Positive 3 7.7 . Positive 4 10.3
Heterotopic - Pseudogestational sac -

Negative 36 92.3 Negative 35 89.7

. Positive 0 0.0 ) ) Positive 8 20.5
Abdominal - Tubal ring sign -

Negative 39 100.0 Negative 31 79.5

) Positive 5 12.8 Positive 4 10.3
Ovarian - Normal US & Doppler -

Negative 34 87.2 Negative 35 89.7
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absent in 59.0 %. Free pelvic fluid was present in 51.3 % of
patients, while it was absent in 48.7 %. A pseudocyst was
present in 10.3 % of cases. The tubal loop sign was posi-
tive in 20.5 % of cases. Finally, ultrasound and Doppler
examinations were normal in 10.3 % of patients as shown
in Table 5.

Discussion

The current study aimed to assess the clinical presen-
tation, risk factors, and management of EP in women at-
tending healthcare facilities in Mosul. The results obtained
provide valuable insights that merit discussion in relation
to prior literature and the local healthcare context. In three
specific cases, bilateral salpingectomy was performed due to
intraoperative findings indicating irreversible damage to both
fallopian tubes. The affected tube in each case was the site of
the EP, while the contralateral tube showed signs of severe
chronic damage from previous pelvic inflammatory disease
or prior surgical intervention.

Given the high risk of recurrent EP and the non-func-
tional nature of the remaining tube, bilateral salpingectomy
was considered the safest and most appropriate approach to
prevent further complications. This decision was aligned with
best surgical practices in cases where fertility preservation
is no longer viable. Among them, the most common clini-
cal manifestations were pelvic pain and amenorrhea, which
were present in 51.3 % of the patients, followed by vomiting
(20.5 %), vaginal bleeding (15.4 %), and abdominal pain
irradiating to the shoulder (12.8 %).

These results are in keeping with worldwide literature
demonstrating that pelvic pain and missed periods are clas-
sical presentations of EP. For example, pelvic pain was found
in approximately 97 % of women with ectopic pregnancy,
while amenorrhea was found in 79 % [11]. The slightly lower
percentages in our study could be a consequence of diffe-
rent tendencies related to healthcare-seeking behavior and
delayed presentation present in post-conflict areas such as
Mosul where healthcare access and awareness are likely to
be poor [12, 13].

On the other hand, vaginal bleeding rate in our study was
only 15.4 %, which is lower than in previous studies. e.g., a
multicenter study found vaginal bleeding in as much as 70 %
of cases [14]. Potential reasons for this discrepancy could be
due to underreporting or the cultural stigma around discuss-
ing genital symptoms, which may result in incomplete history
taking [15]. Moreover, this finding might have resulted due
to insufficient patient education on early signs of abnormal
pregnancy [16, 17].

The most common risk factor was the use of the intra-
uterine contraceptive device (IUCD) seen in 38.5 % of the
patients. This is consistent with previous findings demon-
strating that [UCD use, while being highly effective at pre-
venting intrauterine pregnancies, poses an increase in relative
risk of ectopic implantation in the event that contraceptive
failure will occur [18].

PID was the second most prevalent risk factor (35.9 %)
confirming studies conducted in similar socio-economic
environments where untreated genital infections are com-
mon [19, 20]. The association between PID and tubal da-
mage accounts for the increased risk of ectopic gestation

[21, 22]. In contrast, previous EP was detected in 17.9 %
of our patients, which was lower than reports from Western
countries that have shown rates as high as 20—30 % [23,
24]. This discrepancy could be attributed to differences in
documentation practices or possible under detection of past
episodes due to inadequate healthcare availability in the
study area [25, 26].

Unilateral salpingectomy was the most common mana-
gement strategy in our study (48.7 %), followed by medical
treatment with methotrexate (25.6 %). Surgical mana-
gement is preferred due to the often-late presentation of
these cases, and management is usually medical in cases
of early, unruptured EP [27, 28]. This finding aligns with
results from studies done in low-resource settings, popu-
lation with later diagnosis showed higher surgical inter-
vention [29, 30]. Notably, no cases in our study required
hysterectomy, which indicates that despite delays, many
patients retained their uterine integrity. This contrasts
with data from emergency surgical registries in high-risk
populations where catastrophic rupture necessitates hys-
terectomy in rare but severe cases [30, 31]. The differences
between our findings and the other studies could be at-
tributed primarily to different healthcare infrastructure,
patient education, socio-cultural factor and diagnostic
facilities [32, 33].

Scarce availability of early pregnancy ultrasound in Mo-
sul likely delayed diagnosis and tilted the treatment toward
surgical over medical management [34, 35]. Additionally,
cultural context must also be accounted for, as they may
lead to the underreporting of more sensitive symptoms (like
bleeding from the vagina) [36, 37]. Our analysis underscores
an urgent need for public health interventions to improve
early diagnosis through increased education for both patients
and family physicians, and improved access to diagnostic
imaging [38, 39]. Preventive and/or therapeutic interventions
for modifiable risk factors (notably pelvic infections) will be
some of the most effective strategies for reducing the ectopic
pregnancy burden in Mosul.

Clinical implications in practice. This study highlights
the importance of early recognition and accurate diagnosis
of ectopic pregnancy, especially in resource-limited set-
tings such as Mosul. The findings emphasize that pelvic
pain and amenorrhea remain key clinical indicators that
should prompt timely ultrasound evaluation. Awareness of
prevalent local risk factors such as pelvic inflammatory dis-
ease and intrauterine contraceptive device usage can guide
clinicians in risk stratification and patient counseling. The
demonstrated success of both medical management with
methotrexate and surgical interventions underscores the
need for tailored treatment approaches based on individual
patient presentation and available resources. Improving ac-
cess to diagnostic imaging and enhancing patient education
on early pregnancy symptoms are crucial steps to reduce
morbidity and improve maternal outcomes. Overall, this
study supports the development of region-specific protocols
to optimize management strategies for ectopic pregnancy in
clinical practice.

Future perspectives. Future research should focus on de-
veloping and validating region-specific diagnostic algorithms
and risk assessment tools for ectopic pregnancy, tailored
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to the unique epidemiological and socio-cultural context
of Mosul and similar resource-limited settings. Expanding
access to early ultrasound screening and integrating point-of-
care diagnostic technologies could significantly improve early
detection rates. Additionally, public health initiatives aimed
at reducing pelvic inflammatory disease through education,
screening, and timely treatment may decrease the incidence
of EP. Longitudinal studies evaluating long-term reproduc-
tive outcomes following different management approaches
would provide valuable insights for optimizing patient care.
Collaboration between healthcare providers, policymakers,
and community stakeholders is essential to implement ef-
fective preventive strategies and improve maternal health
outcomes in the region.

Study strength points. This study offers valuable, up-to-
date insights into the clinical presentation, risk factors, and
management outcomes of ectopic pregnancy in Mosul, ad-
dressing a significant gap in local research. Its prospective
design ensured systematic data collection and follow-up until
definitive diagnosis and treatment were achieved. The use of
standardized pelvic and transvaginal ultrasounds with color
Doppler by experienced radiologists improved diagnostic
accuracy. Additionally, the inclusion of both medical and
surgical treatment approaches provides a comprehensive
understanding of management efficacy in a resource-limi-
ted setting. The study also sheds light on socio-cultural and
healthcare access factors affecting patient presentation and
care, offering important implications for future public health
interventions.

The limitations of the study. This study has several limi-
tations. First, the relatively small sample size may limit the
generalizability of the findings to the broader population.
Second, being conducted at a single center in Mosul, the
results might not fully represent ectopic pregnancy patterns
in other regions with different socio-economic or health-
care conditions. Third, some clinical data relied on patient
self-reporting, which could introduce recall bias, particularly
regarding sensitive symptoms such as vaginal bleeding. Ad-
ditionally, limited access to early ultrasound imaging may
have affected the timing of diagnosis and influenced treat-
ment decisions. Finally, the observational design restricts the
ability to establish causal relationships between risk factors
and outcomes.

Conclusions

Ectopic pregnancy primarily impacts fallopian tubes,
often due to pelvic inflammatory disease and tubal damage,
which hinder embryo transport. Inflammation and scarring
disrupt ciliary function and motility, raising the risk of ab-
normal implantation. Early recognition of symptoms and
awareness of risk factors, such as IUD use and past infec-
tions, are vital for prompt diagnosis and treatment to prevent
complications and preserve fertility.
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BusiBA€HHSI NO3AMATKOBOI BArTHOCTI B MOCYAI (Ipak):
3HOYYLL ACHI LLOAO CUMNTOMIB, NPO®IAIB PU3UKY, PE3YALTATIB Bi3yAAI3ALi TO AIKYBOHHS

Pesiome. Axmyaavnicme. Tlozamarkosa BaritHicts (ITB) € ogHum
i3 TIPOBITHUX HEBIIKJIAIHUX aKyIIEPCHKUX CTaHIB, 1110 3aIrPOXYIOTh
JKUTTIO, Ta 3a3BUYAll XapaKTepU3YEThCS iMILIAHTALII€I0 3aIUTiIHE -
HOI SINLIEKTITUHU 11032 MTOPOXXHUHOIO MaTKU, Haiyacriie — y
datonieBux Tpybax. Xoya rjodaabHi DOCITIIKEHHS 30CePeKeHi
Ha PO3YMiHHI KJIIHIYHMX TTPOSIBIB, (DaKTOPIiB PU3UKY Ta CTpaTeriit
nikyBaHHs [1B, mokanbHi JOCTIIXKEHHST € BaXKJIMBUMU IJIST OTTUCY
perioHaJIbHUX BiIMiHHOCTEH, sIKi MOXYTh BILTMBATU Ha pe3yJbTaTu
JIiKyBaHHS TnanieHToK. [1B 3anuiiaeTbcss 3HAYHOO TTPUYMHOKO
MaTepUHCHKOI 3aXBOPIOBAHOCTI I CMEPTHOCTI, OCOOJIMBO B yMOBaX
00MeXEeHHUX PeCcypciB OXOPOHU 300pOB’sl. Mema: OLIHUTY KTiHIYHi
XapaKTepUCTUKU, (DAKTOPU PU3UKY, PE3YIbTATH YJIBTPA3ByKOBOTO
MOCJIIKeHHS Ta JIIKyBaHHS 1103aMaTKOBOI BariTHOCTI Y KiHOK,
SIKi 3BepTajIics 10 aMOyJIaTOPHOI KJTiHiKY Ta JlikapHi Anb-batyny
Mocyni. Mamepiaau ma memoou. le npocnieKTuBHE oOcepBaLliliHe
JOCJTIIKEHHST TIPOBOAMIIOCS B JliKapHi Asib-bBatyn 3 motoro 2024
poKy 110 6epeseHb 2025 poky. Y HboMy Opajin y9acTb aMOyJIaTOpHi
MaLli€EHTKY B TeMOAMWHAMIYHO CcTabiTbHOMY cTaHi BikoMm 17—38
POKiB i3 mimo3polo Ha [1B. liarHocThyHi 00CTeXXKeHHsI BKIIOYAIN
CTaHIapTU30BaHe Ta30Be i TpaHCBariHAJIbHE YJIbTPa3BYKOBE J10-
CJIIKEeHHST 3 BUKOPUCTaHHSIM obsiagHaHHs DC-70 ta Kosibopo-
BOIO goruieporpadicro. [1pu HeBU3HaUEHOMY IiarHO3i MOJaIbIIi
KJIiHIYHi 00CTeXeHHS i yIbTPa3ByKOBI JOCTiIKEHHS ITPOBOIU-

JIUCSI KOXKHI TPY THI 10 BCTAHOBJIEHHSI OCTaTOYHOTO [1iarHO3Y,
110 320e31evyBasio TOUHE i KOMIUIEKCHE JIiKyBaHHSI. Pesyabmamu.
Cepen o0cTexXeHMX MaliEHTOK OiIb y MISHII Ta3a BiA3Havyanacs B
51,3 %, ameHopest — y 48,7 % Ta BariHaibHi KpoBoTeui — y 15,4 %.
JlikyBaHHsI MeTOTpeKcaToM 0yiio e(heKTUBHUM B 25,6 % BUMAIKIB,
TOJIi IK OMHOCTOPOHHSI CaJIbITIHTEKTOMIsI cripusiia ycirixy B 48,7 %
XKiHOK. PaKTOpU PU3UKY, FTOJIOBHUM YMHOM 3amajibHi 3aXBOPIO-
BaHHs opraHiB Majoro tasa (35,9 %) Ta BUKOpUCTaHHSI BHYTPilll-
HbOMaTKOBOI criipaii (38,5 %), manu 69,2 % natientok. TpyoHa
BariTHicTh Oysa HalnomupeHimo — 51,3 %. lNcrepekTomist He
MPOBOAMIIACS B XXOITHOMY BMUITAAKY. 3a HASIBHOCTI iHIIMX CUMII-
TOMiB Ta MPU BUKOPUCTAHHI iHIIMX METOMiB JiKyBaHHsSI YacTOTa
IMO3UTUBHMX Pe3yJIbTaTiB OyIu HUXKUYOI0. Bucnosku. [1ozamaTkoBa
BaTiTHICTh 3aJIMIIAETLCS KPUTUIHOIO ITPOOJIEMOIO Yepe3 pisHOMa-
HiTHi CUMIITOMH i (haKTOPU PU3MKY. Y OiBIIOCTI BUNIAAKiB BOHA
BUHMKAE Y DalJIONieBUX TpyOaX, KMOBIpHO, Yepes3 MOpYLIeHHS iX
PYXJIMBOCTI a00 3aItajieHHsI, 1110 ITiIKPECTI0e HeOOXiTIHICTh paHHBOT
NiaTHOCTUKM Ta IIJIECTIPSIMOBAHUX BTPYUYaHb IJIsl 3aro0iraHHs
YCKJIQIHEHHSIM.

KurouoBi cjioBa: mozamaTkoBa BariTHiCTh; (aioniesi Tpyou;
3anajibHi 3aXBOPIOBAHHS OpPraHiB Majoro Ta3a; yJIbTPa3ByKOBa
Bi3yastizailisi; 6eTa-XOpiOHIYHUI TOHATOTPOTIIIH JIOAUHY; JTiKY-
BaHHs
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be3nepepBHU MOHITOPUHT FTAIOKO3U
30 AONMOMOTIOIO NepeHOCHUX NPUCTPOIB:
Te@XHOAOTiIYHI AOCArHeHHS TA CBIiTOBi TEHAEHLU,|

Pe3tome. Liykposuii giabet — [OBroTpmBasie 3axBOpPOBaHHS, LO NPOSIBASETLCS MABULLEHM BMICTOM IIHOKO3M
B KPOBI, 3 MOTEHYIVIHUM ypaxXeHHAM opraHiB i cuctem. MOHITOPUHI piBHSI rtoKO3u, 6e3nepepBHmi abo rnepiogny-
HWW, € BKpaw BaXXJINBUM He ULLe 151 JIAEV 3 LyKpoBuM f[iabeToM, a v 415 3arasibHoi nonynsayii. Xo4ya octaHHi
[ECATb POKIB MPUHECSIN 3HAYHWV MPOrPec y TEXHOJIONISIX BIACTEXEHHS PIBHS ITIOKO3UW 3aBASIKWU M/1iAHIVI pobOoTi
[0CnifHVIKIB Ta BUPOOHWKIB, cghbepa 6i0CeHCOpPIB rTIOKO3M [OCI CTUKAETLCS 3 CEPUIO3HUMM BUKIMKaMu. [ns nigro-
TOBKM Uiei po60Tu MPOBOANBCA PeTesibHWV MOLLYK JliTepaTypu y HaykoBux 6a3ax gaHux Scopus, Science Direct
(Bin Elsevier) Ta PubMed, sknto4Ho 3 Medline. [dnsi noLuyKy BUKOPUCTOBYBANCH KITHOHOBI CI0Ba& «MOHITOPUHI
[T1I0KO3U», «6e3repepBHU MOHITOPUHI [TTIOKO3U», «[EPEHOCHI MPUCTPOI», «GIOCEHCOPU TIIOKO3U», «fiabeT»,
«LUTYYHWI IHTENEKT y fiabeTi» Ta «nepcoHanizoBaHa MeauuuHa». Y Uivi ctaTTi aBTopu [eTasibHO po3r/is[aroTs
HOBITHI PO3PO6KU B MOHITOPUHIY PIBHS [TIHOKO3U, BKIIIOYAK0YM IHBA3UBHI, MiHIMasibHO iIHBa3WBHI Ta HeiHBa3nBHI
nigxoan. NpoaHanizoBaHa iHTerpauis efleKTPOHHUX KOMIOHEHTIB, 6e34p0TOBUX KOMYHIKaLiViHNX TEXHOOr Ta
cuctem 360py eHeprii, a TakoxX rnpoBefeHa OUiHKa 06MEXEHHS MOTOYHUX pilleHb. [Jo[aTtKkoBo BUCBIT/IHOETbCS
roTeHyian noegHaHHs1 MEANYHNX BaHNX, OTPUMAaHUX NPy BUKOPUCTaHHI 6e3rnepepBHUX TIIOKOMETPIB, 3 MeTogamu
LUTYYHOIO iHTENEKTY L7151 PO3PO6KM TOYHUX MPOTOKOSIB JliKyBaHHS LyKpoBoro giabety. Takwii nigxig 3abesnedye
BUCOKY TOYHICTb pe3y/bTaTiB i3 KOPOTKOCTPOKOBUM MPOrHO3yBaHHAM Ha OCHOBI HacoBuX PALiB MOKa3HWKIB I71H0-
KO3u. ABTOpY MiOKPECTIIOIOTL HarasbHy rnoTpeby B nofgasbLUIOMy BAOCKOHA/IEHHI TEXHOJIONIN MOHITOPUHIY PIBHS
[7II0KO3M, LLJO Mae BupILLaIbHe 3Ha4eHHS 411 ONTuMi3awii Tepanii LyKpoBoro giabety 1a 3a40BOSIeHHS BaXIMBUX
KIIHIYHUX 3anuTiB O[O NepesoBuxX MOHITOPUHIOBUX PILLIEHb 3 MPaKTUYHUM 3aCTOCYBaHHSIM.

Knio4oBi cnoBa: Lykposuii fiabeT; MOHITOPUHI ITIIKeMii; [IOKOMETPU,; MePeHOCHI MPUCTPOI; GIOCEHCOPU ITTHOKO3U

Bctyn
3a ouinkamu MixHapomHoi denepaiii miadery (IDF),

11€ 3aXBOPIOBAHHSI CTPIMKO YBiHIILIO 0 A€CATKH TOJIOBHUX
MIPUYMH CMEPTHOCTI, IEMOHCTPYIOUM Bpaxkaroue 301TbIIeH-

537 MinbitoHiB Jtofell Y BCbOMY CBITi KUBYTb 3 IlyKPOBUM
niadbetom (LI1) [1]. I1IporHo3yerbces, mo g0 2045 poky 1is
mudpa 3pocre 1o 700 minwitoHiB [2]. Uepe3 cBowo 3HAYHY
MOIIMPEHICTh, YUCIEHHI YCKIaAHEeHHS Ta BiICyTHICTb JIer-
KMX IUISXiB JIIKyBaHHS OiaOeT CTBOPIOE CEPI03Hi 3arpo3u
JUISI TJI00aJ1bHOTO 310poB’s [3]. 3a OCTaHHi ABa NECATUITITTS

Hs Ha 70 % 3 2000 poky.

Tpaguniiino ycknagHeHHs LI moaiisiioTs Ha MiKpo-
cynuHHi (peTuHomarisi, HedpormnarTis Ta Heliponarisi) Ta
MaKpOCYIMHHI (BKJIIOUAIOYM illleMiuHy XBOpPOOy cepliid,
LepeOpoBacKyJIIpHi 3aXBOPIOBAHHS Ta MATOJIOTII Imepude-
PUYHUX CYAMH), SIKi € KIIIOYOBUMM MPUYMHAMU CMEPTHOCTI
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Ta iHBamigHocTi [4, 5]. KpiM Toro, uncieHHi MaciTabHi 10~
CJIIIDKEHHS TTiATBEPIXKYIOTh, 1110 AiadeT aCOLit0EThCS 3 IMijl-
BUIIEHUM PU3UKOM PO3BUTKY OHKOJIOTIYHUX 3aXBOPIOBAHb
Ta BUIIOIO HMOBIPHICTIO JIeTaIbHUX HACHiKiB Bim HuX [1].
VY 3B’43Ky 3 1IUM OyJIO iHillilOBaHO 3HAYHY KiJIbKIiCTb J10-
CJIiIKeHb, 110 BUBYatOTh LI/] 3 pisHOMaHITHUX HAYKOBUX
nepcrekTus [6].

BaxJmmBo TakoxX 3a3Ha4YMTH, 110 AiabeT MiJI Jyac BariT-
HOCTi Hece 3Ha4YHi pU3UKM 19 000X: MaTepi (30Kpema,
OiABUIIYIOYY KMOBIpPHICTb IpeeKJIaMIICii Ta MepeaIacHUX
MOJIOTIB) i AIMTUHU (1[0 MOXe MPU3BECTHU A0 MPOoOIEM
y HOBOHapomxkeHux) [7]. JlocsirHeHHsT HOpMOTJiKeMii B
Mepiosl BariTHOCTI € KPUTUYHO BaKJIMBUM JUJISI MiHiMi-
3allii LIMX PU3UKIB, OCKIJIbKM HEHaJIEXHUUN TIiKeMiYHUMl
KOHTPOJIb 3HAYHO ITiABUIILYE MOXJIMBICTb HECTIPUSITIIMBUX
pe3yJbTariB.

Tpaguuiiinuii nigxin 10 MoHiTopuHry LIl mossras y
CaMOKOHTpOJTi piBHSI TTt0Ko3u y KpoBi (CMT'K), 1o riepen-
0ayvae rnepioguyHi BUMipIOBaHHSI 3a T0IIOMOI0l0 (hepMEeHT-
HO-€JIEKTPOAHUX CMYXOK. [Torpu cBOIO MOMIMPEHICTb, 11eit
METOJl Ma€ CyTTEBI HeAOJIiKU. BiH iHBa3uBHMII Ta HE3py4-
HUI, OCKIUJIBKY TTOTPe0y€E MPOKOIY KiHUMKIB ITaIbIIiB 1T
OTpUMMaHHs 3pa3Ka Kposi. Lle mpu3BoauTh 10 3HUKEHHS
3aJ0BOJICHOCTI MAIli€EHTIB Ta MEPEIIKOIKAE MPOBEICHHIO
YaCTUX BUMIPIOBaHb, 1110 € KPUTUYHO BaXKJIMBUM IJIsI epek-
TUBHOTO KOHTpoJIt0. KpiM Toro, yacti 3a060pu KpoBi MOXYTh
YIIOBiIJIbHUTH BiTHOBJICHHS MAILi€HTIB ITicsa TpaBM. IcTo-
PUYHO [JIs1 TOKYMEHTYBAaHHS MTOKa3HUKIB IJTIOKO3U, 103y~
BaHHs iHCYJIiHY, iH(opMallii IIpo XxapuyBaHHS Ta (PizudHy
akTuBHicTh y paMmkax CMTI'K BuKopucToByBaslucsI IareposBi
IIOAEHHUKU [8].

3 1980-x mo 2000-x pokiB manysana epa CMT'K. TTpote
3a OCTaHHI JIBa NECITUIITTS O6e3MepepBHUI MOHITOPUHT
rmoko3u (BMT') pannkanbHO 3MIHUB IAXIA 1O JTiKyBaHHS
LIJI, 3anporoHyBaBILK PEBOJIOLIHE PillIEHHST ISl TOUHOTO
BiICTeXXEeHHSI ITOKA3HUKIB [8].

BbMI' nae 3Mory mocTiilHO KOHTPOJIIOBATU MeTabo-
JIiYHi mapamMeTpu, 3a0e3Ieuyloun CBOEUYaCcHe BUSBICHHS
CUMIITOMIB i MOXJIUBICTb MPOodiTaKTUIYHUX BTpydaHb. 3a
POKM NOCTiAXEeHb BUEHi BCTAHOBUJIU, 1110 KOHIIEHTpALLisl
IIIOKO3U Y HU3MI 0i0OTiYHUX pimyH (TaKUX sK IIiT, ceda,
iHTepcTuiianbHa pinrHa (IP), cnpo3u, nuxaHHs Ta cJMHA)
JIIHITHO KOPEeJIIOE 3 piBHEM INIIOKO3U Y KpoBi. Lsg Baxkim-
Ba KOpPEJsIIis BIIKpUBAE MIISIX JUIST pO3POOKU MPOCTIIINX,
0Oe3IMeYHIIINX, 3pYYHIIlIMX Ta MEHII iHBa3MBHUX IIPUCTPOIB
BMIT'. 3a3zHaveHi GioOTiUHI PiIMHU € MePCIIeKTUBHUMU
aHaJIiTaMU /U1l HEIHBa3MBHOTO MOHITOPUHTY ITIOKO3U [9].

IHTerpanis HeiHBa3UBHUX IIPUCTPOIB MOHITOPUHTY 3
MPOTOKOJIaMU, 1110 OPiEHTOBAHI Ha Malli€HTa, 3Ha4YHO ITijI-
BUIIUTH €(PEKTUBHICTb TAKUX CUCTEM, CIIPUSIIOUHN iXHHOMY
IIMPOKOMY BITPOBAIKEHHIO SIK Y MEIMYHIl, TaK i B KOMep-
1iiHii cdepi [10].

Merolo 11i€i CTATTi € y3arajJbHEHHS Ta aHaJIi3 CydaCHUX
TEXHOJIOTIYHUX TOCSITHEHb y cepi 6e3mepepBHOro MOHi-
TOPUHTY PiBHS TJIIOKO3U 32 JOTIOMOTOIO TTEPEHOCHUX TPU-
CTPOiB, a TAKOX BUSIBIIEHHSI OCHOBHUX CBITOBMX TEHACHLIii1
Y PO3BUTKY LIX TexHooriit. OcobarBa yBara IpuIaiIsIEThCs
e(beKTUBHOCTi, TOYHOCTIi, 3pYYHOCTi BAKOPUCTAHHSI Ta I10-
TEHLIIHHOMY BIUIMBY Ha SIKiCTb UTTS MAaLLiEHTIB i3 IIyKpO-
BUM J1iabeTOM.

MarTepiaAu Ta meToamn

Y pamkax 1i€i orisiioBoi cTaTTi OyJ10 3[iliCHEHO CUCTE-
MaTUYHUI aHalli3 HAyKOBMX IyOJIiKalliii, 110 CTOCYIOThCS
TEXHOJIOTiil 0e3MepepBHOT0 MOHITOPUHTY TIIOKO3U 3a 10-
IIOMOTO0I0 MIEPEHOCHUX MPUCTPOiB. OCHOBHUMM IXKepeaaMUu
iHdopMallii cTajay HayKOBi CTaTTi, OTJISIAM, KITiHIUHI peKo-
MeHAallii Ta MaTeHTHi JOKYMEHTH, OIy0J1iKoBaHi MPOTSIrOM
octaHHix 10 pokiB y MixKHapogHUX 0a3ax JaHUX, TAKKUX STK
Scopus, Science Direct (Bix Elsevier) Ta PubMed, BkitouHO
3 Medline. 17151 TTOIIYKY BUKOPUCTOBYBAJIMCH KJTIOUOBI C10-
Ba «MOHITOPUHT TIIOKO3W», «0e3IepepBHUIA MOHITOPUHT
[JIIOKO3U», «[IEPEHOCHI IIPUCTPOI», «0i0CEHCOPU IIIIOKO3U»,
«1iabeT», «ITYYHU IHTEeJIEKT y niabeTi» Ta «IepcoHaTi30-
BaHa MeIMLMHAa» TONIO.

MeTomoJiorist BKJIro4aia sIKiCHUIA aHaJli3 JiTepaTypy 3
METOI0 BUSIBJICHHSI OCHOBHUX THITiB IEPEHOCHUX MPUCTPO-
iB, IPUHIIUIIIB IXHBOI pOOOTH, TEXHOJIOTIYHMX iHHOBAIIIA,
KJIiHIYHOI e(heKTUBHOCTI Ta BUKJIUKIB Y chepi BIIPOBAIKEH-
Hs1. TakoX BpaxoBaHO OTJISIIA PUHKY Ta MPOTHO3U PO3BUTKY
TEeXHOJIOTii1 MOHITOPHUHTY TJIIOKO3U y CBITi.

PesyAbTaTH

bioceHcopu — 1ie aHaJIITUYHI TPUCTPOI, 1110 MOETHYIOTh
0i0JI0TiYHi KOMIIOHEHTH 3 (Pi3UKO-XiMIYHMMU CEHCOpaMU
IIJIsl BUSIBJICHHSI crielinivHUX 0iooTiyHMX aHaiTiB. [le-
PEHOCHI 6ioceHCcopHU AO3BOJISIIOTh BUMipIOBaTHU Ta diarHOC-
TYBaTH 3aXBOPIOBAaHHSI, a TAKOX O€3MepepBHO CIIOCTEPiraTh
3a MalieHTaMu, Halalouu JaHi Ipo GioMapKepu 3 pi3HUX Oi-
OJIOTIYHUX PinuH (en1eKTpotiti, MmeTadositu, pH, BitTaminu,
ropMoH#u, imyHonetekropu) [11]. HaTxHeHHI KoHLIeNIIi€El0
«OpraHiB Ha YUIIi», 1Ii CECHCOPU MOHITOPSITH 0i0MOJIEKYJIN B
peXuMi peajbHOTro Yacy, peryJifolour MiKkpocepeoBUIIe Ta
TKaHUHHO-creuudiuHi pyHkuii [12].

[lepeBarn mepeHOCHUX Oi0AHATITUIHUX iIHHOBAIIIN ITO-
JISITAIOTh Y IXHbOMY MOTEHIIiali 3aMiHUTU TPOMI3NKUIA Ta
IIOpPOTUii TabopaTOpPHUI aHaIi3 OiooriYHMX 3pa3KiB. BoHu
JTO3BOJISIIOTH HEIHBAa3UBHY a00 MiHIMaJIbHO iHBa3UBHY OIliH-
Ky MOJIEKYJIIPHUX OioMapKepiB y JerKoIOCTyIHUX 0ioJio-
TIYHUX piTUHAX, TAKKUX SIK ceva, BUAUX, CITbO3H, ITiT, CIMHA
ta 1P, Ha BigMiHy Bix TpaauliiHOrO BUKOPUCTaHHS KPO-
Bi. [lepenocHi maTopmMu € eKOHOMIYHO €(PEKTUBHUMMU,
KOMITAKTHUMU, aJalTUBHUMU, THYYKUMU, 3a0€3IeUyI0Th
Oe3repepBHE BiICTeXXEHHs 3 MUTTEBOIO pPeaklli€lo, IoTpe-
OYIOTh MEHIIIMX O0CSTIB 3pa3KiB i MalOTh BUIILY YyTJIUBICTh
MOPiBHSIHO 3 TpaaulliiHUuMuU MeTonamu. bioceHcopu Bifi-
IpaloTh BUPIlIAJIbHY POJIb Y pAHHBOMY BUSIBJIIEHHI GiomoJie-
KyJ1, TIOB’sI3aHUX i3 3aXBoproBaHHsIMU [13].

V codepi THYIKHX eIeKTPOHHUX IIPUCTPOIB JOCITHYTO
3HAYHOTO TPOrpecy SIK Y TEXHOJIOTisSIX BUTOTOBJICHHSI, TaK
i Y BUKOPUCTaHHI MiKpO- Ta HAHOCTPYKTYPOBAaHUX aKTHUB-
HuX eieMeHTiB [14]. Lli mpopuBu 1eMOHCTPYIOTh 3HAUHU I
MOTEHIIia] Y TaKUX raiay3sx, K 0i0J0riYHUM MOHITOPUHT,
iHTeJIeKTyaJibHa aBTOMAaTK3allis, pO3yMHi JUCIUIe] Ta 1Mo-
[JIMHAHHST eHEeprii.

Vci 6ioceHcopr MOXHA PO3IUIATH Ha II’SITh OCHOBHUX
Karteropiit. @epMeHTaTUBHI 6ioceHCcOpy (HAPUKIIAM, IS
[JIIOKO3H, €TaHOJY, XOJeCTepUHY) BUKOPUCTOBYIOTh (hep-
MEHTH, TaKi SIK TJIIOKO300KCH1a3a 200 ITI0KO30/eTiiporeHa-
3a, 7151 KaTajlizallii peakiiil. Lle reHepye BUSBIeHI CUTHAIM,
MIPOITOPLIiiTHI KOHIIEHTpALIiil aHAJITy, 3a0e3MeUyI0Y BUCOKY
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cneundigHicTh i YyTauBicTh. TKaHMHHI 0i0CeHCOPH 3aCTO-
COBYIOTb XKMBi TKAHWUHU TSI BUSIBJICHHST TIEBHUX 0iOMOJIEKYJT
a0o TokcuHiB. HedepmeHnratusHi 6ioceHCOpr DYHKIIOHY-
10Th 0e3 crieliudiyHuX (PepMeHTIB, BUKOPUCTOBYIOUM Ha-
HoMaTepiaau (MeTajleBi HaHOYaCTUHKMU, BYTJIElleBi MaTe-
piasii abo TIPOBIIHI TTOJIIMEPU ) [TST TTOJIETIIEHHSI OKUCHEHHST
rmoko3u [15]. BoHu mpomnoHyoTh nepeBaru y cTadiibHOCTI,
3MEHIIIEHHI ITePEIKO Ta TPUBAJIOMY TEPMiHi CITy>KOM.

IMyHOCEHCOPU BUSIBJISIIOTh B3aEMOJIiF0 aHTUTIJI TA aHTH -
TeHiB, 110 POOUTH IX KOPUCHUMMU IS ineHTUdiKalii 6ioMo-
JIEKYJI, TIOB’SI3aHUX i3 3aXBOPIOBAaHHSAMHU a00 MaTOreHAMMU.
loHHi pinuHM Bce yacTillle BUKOPHUCTOBYIOTHCSI B iMyHO-
CeHcopax 3aB/ISIKM iXHiil HU3bKili JIETIOYOCTI Ta CTabiJIbHOC-
Ti, migBUIIYIOUN IXHIO 4yyTauBicTh [16]. JHK-6iocencopu
Ipu3HAYeHi 17151 BUSIBICHHS CIIeIn(iIHNX MOCTiTOBHOCTEM
JAHK, 110 € miHHUM U1s1 TeHETUYHOTO TeCTyBaHHS Ta Jia-
THOCTUKH 3aXBOPIOBaHb.

BioceHcopu BUKOPHUCTOBYIOTH Pi3HOMaHITHI TEXHOJIOT,
BKJIIOYalOuM (pepMeHTaTUBHI, He(pepMeHTaTUBHI Ta HAHO-
TEeXHOJIOTIUHI MiAX0au, IJIsI BUMipIOBaHHSI PiBHSI IIIOKO3U
B OionoriuHux pinuHax. Llg 6araTodyHKIIiOHATBHICTb Bifl-
KPUBAE MOXJIMBOCTI IJIs1 PO3IIMPEHHS chepu 3aCTOCYBaHHS
MEPEHOCHUX MPUCTPOIB 32 MEXi MOHITOPUHTY IIIOKO3H,
MOTEHIIHO T03BOJISIIOUM 3[IMICHIOBATU KOMITJIEKCHUI MO-
HITOPUHT 30pOB’SI B peKUMi peaibHOro yacy.

IIpouec GioceHCOPUKM MOYMHAETHCS 3 BUOOPY crie-
1nGivHOTO eJleMeHTa Po3Mi3HaBaHHSI, alalTOBAHOTO 10
LIJIbOBO1 OioMoJIeKy/Iu (HampuKia, hepMeHTIB, aHTUTI
a0o anramepiB). Y MOHITOPUHTY INIIOKO3M 3a3BUYail BUKO-
PUCTOBYIOTH INTIOKO300KCH I3y a00 IITIOKO30/IeTiiporeHasy.

IMMoOinizalis — e KpUTUYHUI KPOK, Ha SIKOMY BHU-
OpaHUl eleMeHT pO3Mi3HaBaHHS MIIIHO 3aKPiILIIOETh-
cs1 Ha moBepxHi nepetrBoproBaya [17]. Lle HeoOXinHO s
30epeKeHHs 0i0IOTiYHOI aKTUBHOCTI, cielupiTIHOCTI Ta
eeKTUBHOI B3aeMo/Iii 3 aHaiTOM. IMMOOiTi3aLis norpe-
Oy€e BUKOPUCTAHHSI CEHCOPHOTO MaTepiany 3 BUCOKUMU
eJIEKTPUYHUMU XapaKTepUCTUKAMU, 110 3a0e3Meuye A0B-
TOBIYHICTb, 0i0CYMICHICTb i 3HAUHY ILJIOILY KOHTaKTy [18].
st craGinizaiiii hepMeHTIB 3aCTOCOBYIOTh Pi3Hi IMTiIX0nH,
BKJIIOYalouu (hisuuHy aacopOllito, KOBAJIEHTHE 3B’ sI3yBaHHSI,
3aXOIJIEHHS B MaTpUIli 800 OCaIKeHHsI Ha HAHOCTPYKTYypax.
JocnimkeHHsT eeKTPOXiMiYHUX TTPUCTPOIB Ta BioCcEeHCO-
PiB IIPOTSITOM OCTaHHIX OECITUJIITh IIPUBEIM IO PO3POOKM
e(beKTMBHUX METO/IiB iMMOOiTi3allii, HalpUKJIaa, BUKOPU-
CTaHHSI HAHOKOMITIO3UTY (aJIbTePHATUBU CTUPOJI-MaeiHO-
BOTO aHTIApUAY), 3B’sI3aHOTO 3 3-aMiHOOEH30iIHOIO KHC-
noroo (PSMA-g-3ABA), Ta 6aratocTiHHUX BYIJIELIEBUX
HAHOTPYOOK UIst iMMOoGiizauii remorio6iny [19]. Biocy-
MiCHI MaTepiajiv TO3BOJISTIOTh iMMOOiTi30BaHUM OiOMOJIEKY-
JIaM, TAaKUM SIK TeMOTJIO0iH, 30epiraTv CBoio 0i0aKTUBHICTh
i mpuponHy KoHbopmatiiwo [20].

Knacughixauis ma nioxoou 0o monimopuney enroxosu. Ic-
HYE JeKiJbKa crioco0iB Kiacudikallii IIIOKO3HUX CEHCOPIB,
HaWMOIIMPEHIIINIA 3 IKMX 0a3y€eThCsl Ha CTYIIeHI iHBa3UB-
HOCTI: iHBa3MBHIi, MaJIOiHBa3MBHi Ta HeiHBa3uBHi. Takox
PO3Pi3HSIIOTh BUMIpIOBAaHHSI 3a MPUHIIAIIOM in vivo (TIpu-
CTpili HAHOCUTBCS Oe3IMocepeIHbO HA XKUBY JIOANHY IJIsI
3HSITTS TTIOKA3HUKIB) Ta in vitro (30ip TKAHWUHHOI PiIMHU
IJTSI OLiHKY PiBHS TJIIOKO3M, 11100 OTpUMaTu NpUOIn3HE
3HAYEeHHSI [JIIOKO3M Y KPOBi).

Tpamuuiitauii MeTom 300py 3pa3KiB KPOBIi M1 IIPSIMOTO
JIOCTYITY 10 €JeKTPOXiMiUHOro JaTYMKa — YKOJ Maiblsd —
€ OoyicHUM Ta Hece pu3uK iHdekuiit [21]. Llboro MmoxHa
YHUKHYTH 3aBISIKW KOPEJSIIii MiXX KOHIIEHTPAII€IO TJII0-
KO3M B KPOBIi Ta ii BMiCTOM B iHIIMX 0iOJOTIYHUX piduHaX,
SIK-OT TJtoko3a-duroin [22], ceua [23], cnbosu [24], cauHa
[25] Ta miT [26].

Kpim Toro, unciaeHHi DoCIimKeHHS IToKa3alIn, 110 caMma
KPOB Ma€ BJIACTUBOCTI, SIKi KOPEIIOIOTh 3 KOHILIEHTPAIliEI0
nToKo3M. Jlo HuX HaiexXaTh Taki: TTOKa3HUK 3aJIOMJICHHS,
KoedillieHT po3CitoBaHHS CBiTJIa, OioimMIIenaHC, TieeKTpUY-
Ha MIPOHMKHICTh, TAHT€HC KyTa BTpaT i MPOBiIHICTb, 1110
YMOXJIMBIIIOE HEIHBAa3MBHI BUMIPIOBAHHS PiBHS TIIOKO3U
[27]. MOHITOPUHT TaKOX MOXe I'PYHTYBaTUCS Ha BJIaCTH-
BOCTSIX CAaMOI TJIIOKO3U, TAKUX SIK paMaHiBCbKUIA 3CYB, KOe-
(ilieHT MOrTMHAHHS, TUTOME ONTUYHE 00epTaHHS Ta 3Mi-
HU JieIeKTPUIHOI IPOHUKHOCTI, OCKIJIbKY 11 KOHLIEHTpAllis
CYTTEBO BIUIMBAE Ha JieJIEKTPUYHI BJIaCTUBOCTI 3pa3ka [28].

Inmepcmuyianvha piouna y monimopuney enokosu. Mo-
HITOPUWHT TJII0KO31 Ha OCHOBI IP € Haii0ibI po3BMHEHOIO
texHoJiorieto BMI'. KoHuenTpauisi riitoko3u B 1P TicHO
KOpeJIIoe 3 ii piBHEM y KpoBi, ocKibku [P oOMiHIOETBCS
MOXVMBHUMU PEYOBMHAMU 3 KarijisipaMuy IUISIXOM Auy3ii
[29]. [TinmkipHa ekcTpakiiist [P — kitouoBuit ipotec ais
Takux cucreM. JlocarTi MeHII iHBa3MBHOTO BUJTYUEHHSI eITi-
nepManbHoi IP 103BoISIIOTH TakKi MinXoau, siKk MiKpOTOJIKuU
(M) [30] Ta 3BopoTHHit ioHodope3 (31) [31].

Cniouarky MI" BUKopuctoByBanucs st 6¢360J1iCHOro
BBEJIEHHS JIiKiB Ta BaKIMH. Temnep iX 3aCTOCOBYIOTh JJIsI
ekctpakilii [P, ockibky BoHa € OaraTuM JxKepesioM 6ioMmap-
kepiB [32]. MI' matots miameTp 200—350 Mxm (y 2—3 pa3u
TOBIII 32 JTIOJICBKY BOJIOCHHY) i BUcOoTy 10 1 MM [33]. Bonu
MPOHMKAIOTh KPi3b 30BHIlIIHIl IIap HIKipK (POrOBUii 11ap),
He BUKJIMKAIOUYY TTOJIpa3HEeHHSI, CTBOPIOIOYN KPUXITHI TTOpU
TSI TPAHCIIOPTY pedyoBUH. MT™ TaKOK BUKOPHCTOBYIOTHCS Y
bioceHcopax IS MiarHOCTUKU TJIIOKO3U Ta iHIIMX OioaHa-
JITiB. 3aJIeXKHO Bil TIMOMHU IMPOHUKHEHHSI BOHU MOXYThb
30upatu K [P, Tak i KpoB, a TaKOX CJIyTYBaTH €J1eKTPOIaMu
Ha moBepxHi mKipu. MacuBu MT iMIUIaHTYIOTBCS Y TIKipY
SIK pPOOOUYMIA MPOTUEEKTPOA a00 €JeKTPO IMOPiBHSIHHS
1y moctyny g0 IP. Ilpuctpoi Ha ocHOBI MI™ MOXyTB OyTHI
iHTerpoBaHi y ¢hopmi rutactupy abo 6paciera.

3aBOsIKM MPOrpecy B THYYKUX HAIliBIPOBiZHMKAX Ta
MaTepiago3HaBcTBi Meton 31 3HauHO BmocKoHanuBcs. [1o-
Jlaya c1abKoro eJIeKTPUUYHOIO CTPYMY Ha IMMOBEPXHIO IIKipy
nosBosisie 31 36uparu 1P, y sIKiii r110K03y MOTIiM BUSIBIISIE
depMeHTHUI eaekTpoxiMiuHMi naTyuk. I1in niero ctpymy
ionu Na* ta Cl~ pyxaroTbcs 0 30BHIIITHBOTO APy IIKipKa
[34], cTBOpIOIOYM €JIEKTPOOCMOTHYHMIT TTOTiK [P, repeBax-
HO 4Yepe3 BOJIOCSIHI (hOJTiKYIHU.

Hesaxatoun Ha edpektuBHicTb 31, (iziooriuHi BinMiH-
HOCTI y TOBIIMHI IIKipY Ta PO3MOIiTi (PONIKYIiB MiX JTIOIb-
MM Ta AUITHKaMU Tijla MOXYTh BIUTUBATU Ha KOHCUCTEHIIi10
3iopaHoi IP. O6MexeHUiT po3Mip Ta KiJIbKiCTh (POJTiKYJIiB
TaKO0X MOXYTb 0OOMEXKYyBaTHU IIOTiK 300py rimoKo3u. I1po-
onemu 3 ipuctposiMu BMI™ Ha ocHOBI 31 BKiTI0YalOTh MOXK-
JIUBE TIOJIPA3HEHHSI LIKipY TIPY TPUBAJIOMY BUKOPUCTAHHI,
MepeIIKOa Big HeOaxkaHNUX IMOTOKIB TJTI0OKO3U (HaIIpuKJIa,
ITiT i Yac aKTUBHOCTi) Ta HEPiBHOMIpHY €(eKTUBHICTh
ekcrpakii IP. 31 Brepiie 6yB BUKOpUCTAaHUI Y TIOPTATUB-
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Hux npuctposx y 2012 poui [35]. Cepen po3poOoK: ceHcop
[JIIOKO3U Y BUTJISII TaTyloBaHHS [36], crucTeMa i3 3aMKHY-
TUM LIMKJIOM IJIsI MOHITOPUHTY IJIIOKO3M Ta iH’€KIIil iHCYy-
Jiny [37], TpaHcnepManbHUI IpUCTpili 1s ekcrpakiii [P,
1110 YCYBa€ BIUIMB NaCUBHOTO MOTOBUIIIEHHS [38].

Monimopune enrokosu 3a donomoeoro nomy. ITiT € 3pydaHUM
Ta MEPCIEKTUBHUM Oi0JIONYHUM aHAJIITOM /11 HeiHBa3UB-
HOTO 0e3MepepBHOrO MOHITOPUHTY TJIFOKO3M 3aBISIKU OTO
JOCTYITHOCTI Ta BMICTY BaxJIMBUX OiomapkepiB. CydacHi po3-
POOKM BKJIIOUAIOTh THYUYKi HATiUIbHI JATYMKU, 11O BUTPU-
MYIOTh pyxM 1Kipu. [Ipukiamom € cucrema 3 eJacCTUYHOO
Oartapeero Ta eJieKTpoxpoMHoto naHesuto [39]. Lli aBToHoMHi
MPUCTPOI, YACTO BUTOTOBJIEHI METOIOM TpachapeTHOTO APYKY,
iHTErpyIoTh (pepMeHTATUBHI a00 MOTEHIIIOCTaTUYHI eJeK-
TpoXiMiuHi 6ioceHcopu. BoHU 3maTHI MUTTEBO BUSIBIISITU
JIIOKO3Y Ta iHIIl MEeTa0oJIiT! I eJIEKTPOJTITH B TTOTi.

Onmuuna kozepenmua momoepaghiss (OKT) ons monimo-
puney enroko3u. OKT — 11e TexHosoris Bisyasnisaltii, 1110 BU-
KOPHUCTOBYE CBIiTJIOBi XBWJIi IJIsI CTBOPEHHSI MOIePEYHUX
3pi3iB TKAaHWH 3 BUCOKOIO PO3IUJIBHOIO 3MaTHICTIO, (Pikcy-
104U 3MiHU TTOKa3HUKA 3JIOMJIEHHS. 3aBASIKU BUCOKOMY
CMiBBiMHOIIEHHIO CUTHAJI/IIIYM Ta PO3MiJbHIN 31aTHOCTI
OKT nmocmimKyeTbest IK MeTo HeinBasuBHoro bBMI [40].

OcHoBHuii npuHiun OKT nias BMI nonsirae y Tomy,
1110 IJTI0K03a criel(ivHO MOTJIMHAE CBITJIO, 3MiHIOIOYH T10-
Ka3HUK 3aJIOMJIEHHS] HAaBKOJIMIITHBO1 TKAaHUHU. Bumiproroun
i 3MiHM, MOXHa OLIIHMTH KOHILIEHTPAIilo I10Ko3u [41].
Lle mocsiraeThes NUISIXOM MOPIiBHSIHHS BiTOMTUX CBITIOBUX
XBWIb Bill TKAHUHU 3 OMIOPHUM MTPOMEHEM, 1110 CTBOPIOE
iHTepdepeHIiitHy KapTUHY, SIKY MOTiM aHaJli3yIOTh.

OKT € noBHicTIO HEiHBa3MBHOIO, 1110 € 3HAYHOIO IIepe-
Barolo MOPiBHSIHO 3 iHIIMMM TEXHOJIOTiISIMU MOHITOPUHTY
IJIIOKO3M, OCKIUJIBKM BOHA He Ilepeadavae IMpoKOJIiB LIKipH,
nigBuIIyioun KoMm@opT namienta. OmHaK MeToI Iepedy-
BAa€ Ha paHHIX CTaAisiX po3poOKM i MOTpeOye MiIBUILIEHOT
TouHocTi. Mloro HafiifHiCTh MOKe 3HUKYBATUCS Uepes ap-
TehakTH pyXy, BIUIMB TeMIlepaTypy Ta 3MiHU BJIaCTUBOC-
Teit TKaHuH [42]. HeoOxinHi momaibIii JOCTiIKEHHS IJIsI
OMTHUMI3allii TEXHOJIOTII Ta MiATBEPIKEHHS 11 TOYHOCTI i
HaAiAHOCTI 1151 IIMPOKOTO KJIIHIYHOTO 3aCTOCYBAHHSI.

Monimopune entoko3u 3a donomoeoro bioimnedancy. bioim-
MenaHc BUMIPIOE OITip 0ioJIOriYHUX TKAHUH €JIeKTPUYHOMY
ctpyMmy. Lleii moka3HUK 3aJIeXKUTh Bifl i30JII0I0YNX, HieIeK-
TPUYHUX Ta IPOBITHUX BIACTUBOCTEN Gi0OJOTIYHOTO cCepeno-
BuIla. JlocaimkeHHs TToKa3aiu, 1110 3MiHU PiBHSI [JIIOKO3U
B KPOBi HETaTUBHO KOPEJIIOIOTH 3i 3MiHAMM GioimMIieaHCy
[43]. Meton GioiMnienaHcy BUSIBUBCSI CTAOLUIBHUM i TOUHUM
IJIST OLIIHKY PiBHS TJIIOKO3M B KPOBi, 0COOJIMBO Ha 9aCTOTaX
Hkue 40 xI'11 [44]. TTpuctpoi BMI Ha ocHOBI GioiMIienaHCy
IIKipy 3a3BUYail CKIANa0ThCs 3 JaTYMKIB, BUMipIOBaIbHUX
CXeM Ta aHaJliTMYHUX aropuT™iB. [TopiBHSIHO 3 iHIIMMM
HeiHBa3MBHUMM METOMAMMU 1IeH MiXi € IIPOCTIIIIMM Ta €KO-
HOMIiYHO BUTIIHIIIIUM JUISI TPMBAJIOTO MOHITOPUHTY.

IIpote icHYIOTh BUKJIMKM: Ha TTIOKa3HUKU OioiMmenaHcy
IIKip¥ MOXYThb BIUIMBATU MOBCIKACHHI (Di3i0I0TiuHi IIpo-
1IeCH Ta 30BHIllIHE cepenoBulle. [1pu po3pobili enekTpomiB
Ta aJITOPUTMiB HEOOXiZHO BpaxOByBaTU TOBLIMHY Ta PiBeHb
BOJIOTOCTi TKAaHWMHU. BaXXTmBO 1amM’siTatu, 1110 3MiHU AiesieK-
TPUYHUX XapaKTePUCTUK LIKiPY MOXYTb OYTH 3yMOBJIEHI pi3-
HUMU (paKkTOpaMu, a He JIUIIIe KOJIMBAHHSIMU PiBHSI TJIIOKO3U.

Ananoeosuii inmepgpeiic (Al) y monimopuney earoko3u.
BinbI1IicTh ITIOKO3HUX CEHCOPIB € aMIEPOMETPUYHUMU,
BOHM I'€HEPYIOTh HEBEJMKUIA eJIEKTPUYHUM CTPyM (Y MiKpO-
amriepax), MpOMNopLiiHMUI 3MiHI KOHLIEHTpallii TJTI0KO3H.
Lleit anamoroBuii curHai norpedye Al mjs 1ioro rnepeTBo-
PEHHSI Ha BOJIbTAMIIEPOMETPUYHUI CUTHAJ, SIKUI TTOTiM
MOCUJTIOETECS, DITBTPYETHCS Ta OLIU(POBYETHCSI.

Hami posrasgaemo sumoru no Al ta mpuxmamu. Onru-
ManbHuit Al s BMIT Mae 3a6e3nedyBaTvl IIMPOKY CMYTY
MIPOITyCKAHHS Ta AMHAMIUHUI miarma3oH, CIIOXWUBATHU Mi-
HiMYM €Heprii, MiATPUMYBAaTU SIK BUCOKO-, TaK i HU3bKO-
IMITEIaHCHI eJIeKTPOaM, 3a0e3IeuyBaTi BUCOKY TOUHICTh
BUMipIOBaHb.

TpaguuiiiHy Ta rpOMi3aKy e1eKTPOHIKY MOXHA 3aMiHUTHU
pillIEeHHSIMU 3 OMHUM MoTeHI1IiocTaToM. [loTeHuioctat — 11e
€JIEKTPOXIMIYHUI TIpUIIa, SIKUi KOHTPOJIIOE Ta MiATPUMYE
PI3HUIIIO MOTEHIIialiB MiXK IBOMA €JIEKTPOIaMU B €JIEKTPOXi-
MiYHii1 KOMipIli, BOZTHOYAC BUMIipIOIOYM CTPYM, IO ITPOTIKa€E
yepes3 cucteMy. Xoda OuIbIIICTh MOTEHIIIOCTATiB € OKPEeMU-
MM KOMIUIEKTaMU [IJIs1 IEBHUX THUITiB JIaTYMKIB (HAMpUKIIaI,
ADS5940 st enekTpoXiMiYHUX CEHCOPIB), CyJacHi CUCTEMU
BMI noTpebyioTh TOTEHIIIOCTATiB, 3MaTHUX BUKOHYBAaTU
KiJibKa (PYHKIIiii Ta TIpaIfoBaTH 3 Pi3HUMU TUITAMU CEHCOPiB
(ONITUYHUMU, eJeKTpoXiMiyHMMM). KOMITaKTHI MOTEHIIiO-
cTarty, TaKi sik agarnroanuit LMP91000, nmpornoHyoTh HU3b-
K€ EHEepProCIIOXKMBAHHS Ta BUCOKY UYTJIMBICTD [45].

MiKpoKOHTpoJIep, SIKWiI MOXXHA BBaKaTH MO3KOM OiJTb-
mocti cucteM BMI', 3a6e3neuye ix GyHKIIOHAIBHICTD i
MOXJIUBICTh MiAKIIOUeHHs [46]. 3aBASIKM KOMITAKTHOMY
po3Mipy, HU3bKill BapTOCTi, MPOCTOTi MPOTpaMyBaHHS Ta
CYMiCHOCTi 3 GioceHcopaMH MiKpOKOHTPOJIEpU LIMPOKO
BUKOPUCTOBYIOTbCSI B BMI'. BoHU MiHIMi3yIOTh KiJIbKiCTh
HEOOXimHUX eJIeKTPUUYHUX KOMIIOHEHTIB, BUKOHYIOUH Pi3-
HOMAaHITHI orepallii Ha eqrmHOMY diri. JlesKi MiKpoKOHT-
poJiepu crieliaabHO po3pobJieHi 111 0OpOOKM CKIaTHUX
0e31pOTOBUX MPOTOKOJIB, J03BOJISIIOUN TIepeaaBaTu JaHi
MOHITOPHMHTY 3 BUCOKOIO 4aCTOTOIO. [XHS ananTUBHICThb
IIO3BOJISIE iHXKEHepaM HaJlalllTOBYBaTU MiKPOKOHTPOJIEPU
i KOHKPETHI BUMOTH TIPOEKTY.

MikpoKOHTposep Kepye OifbIIicTIO onepalliii mpu-
CTpO10, 30KpeMa 300poM i Tiepeauero JaHUX, 1110 POOUTH
1iOro 3HaUHUM CITOXXUBaYeM eHeprii. BukopucranHs eHep-
roszoepiralourMx MiKpOKOHTpOJIepiB, 30aTHUX IIpalllOBaTU
B peXXUMi CHY, CYTTEBO 3HUXYE BUTpATH 3apsiay Oarapei.
[Hani Binm Al niepenaloTbcs 10 MiKpOKOHTpoJiepa, SIKUi 1Mo-
TpeOye Jiniie NBOX MPOBO/IB, Yepe3 MOCiJOBHI KaHaIN
3B’a3Ky, Taki 1K UART (Universal Asynchronous Receiver/
Transmitter), SPI (Serial Peripheral Interface) Ta 12C (Inter-
Integrated Circuit).

Iicepena scusnenns oas npucmpoie bMI. JIns 6e3nepe-
6iitHO1 po6oTu npuctpoiB BMI" HeoOXinHe HamiliHe KUB-
neHHs. Ha cboromHi 6atapei € OCHOBHUM JIXKEPEIOM eHepTii
3aBASKUA MOXKJIMBOCTI IHKATICYJIAIIi1l B 0i0CyMiCHI MaTepiaiu,
1o minBuinye 6e3rnexky [47]. OgHak BOHU MalOTh OOMe-
XKEHMI TepMiH CITy>KOM, 3HIKeHY e(DEeKTUBHICTh, a TAKOX
CTAHOBJISITh PU3UKU JIJISI 30POB’SI Ta MOBKIJLIS.

30ip eHeprii 3 Tija Mali€eHTa Ta HABKOJIUIIHBOTO Ce-
penoBUIlA € TIEPCTIEKTUBHOIO aJIbTePHATUBOIO, CIIPSIMO-
BaHOIO Ha ITiIBUILIEHHS 3aJ0BOJICHOCTI MalliEHTIB Ta yCy-
HEHHs HeOOoMiKiB OaTapei. Xoya aKTUBHO HOCTIIXKYIOThCS
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dopMu eHeprii, OpiEHTOBaHI Ha JIIOOAUHY Ta aTMOChepHi
JKepesna, KomepliiiHi aBToHoMHi nipuctpoi bMI e He
IOCTYITHi. 3i0paHa eHepris 4yacTo HecTaOiIbHA, 1110 BUMAarae
iHTErpoOBaHUX CUCTEM HaKOMUUeHHs. [I0BHiCTIO aBBTOHOMHE
>KUBJIeHHS TIpucTpoiB BMI 3a paxyHoK 300py eHeprii 3a1m-
1Ia€ThCS aMOITHOIO METOIO.

>xepenamMu eHeprii MOXyTb OyTH pyX Ta TEIIOBE BM-
MPOMIHIOBaHHS JIOOAWHU. Pi3HUI TeMmepaTyp MixX TiioMm
i HABKOJIMIIIHIM CepeloBUILeM MOXe OyTH BUKOpHMCTaHa
TepMOEIeKTPUIHUMU TeHepaTopamu [48], a hoToeneKTpud-
Hi €JIEeMEHTHU MOXYTh 3aXOTUTIOBATH BUTIPOMiHIOBaHE TiJIOM
npomeHucTe Teruto. Bidpariii Bin pyxiB (xoab0a, Oir, ceplie-
OUTTSI) MOXYTh OyTH TIEPETBOPEHI Ha €JIEKTPUUHY EHEPTit0
3a IOMIOMOTOI0 €J1€KTPOCTATUYHUX, TPUOOCIEKTPUUHUX,
€JIEKTPOMAaTHITHUX Ta T’ €30€JIeKTPUYHUX METOMIB [49].
ExonoriuHi mxepena, Taki SSK COHSIYHE CBITJIO, pagiodyac-
TOTHI XBWJIi Ta iH(payepBOHE BUIIPOMiHIOBAaHHSI, TAKOX
MOKa3ylTh BEJIMKUI MOTEHIIiaJl, X04a BOHU 3aJeXaTh Bill
JIOCTYIHOCTI Ta MOTPeOyI0Th HaKoNMu4eHHs eHeprii [50].
JI1st migBUIIEHHST HAOiHHOCTI MOXYTh 3aCTOCOBYBATUCS
riopuaHi cucteMu 300py €Heprii, 1110 MOEAHYIOTh IXKepeia
BiJl TiJla Ta HABKOJIUIIIHBOTO CePEOBUIIIA.

11 30epiraHHsI eHeprii BAKOPUCTOBYIOTHCS aKyMyJIsi-
TOpPHI Oatapei, CyIepKOHISHCATOPY Ta KOHIEHCATOPH, KO-
JKEH 3 SIKMX Ma€ CBOI repeBarv Ta ooMexkeHHst. Onrumizartis
BUMOT JI0 €HEPrii € KJII0U0BOIO 7151 €(heKTUBHOI Oe3IpPOTOBOI
nepenadvi eHeprii. HoBi TeHneH11i1 BKIIOYaOTh TiOpuaHuii/
noABiiiHMIA 30ip eHepril (HarpuKIIaz, MOeIHAHHS COHIYHUX
€JIEMEHTIB Ta BUKOPUCTAaHHS OaTapei) AJIsl IIONOBXKEeHHS Tep-
MiHY CJTy>KOM MPUCTPOIB Ta 3MEHIIIEHHSI BIUTMBY Ha JOBKIJUIS.

IIpuxianamMy aBTOHOMHMX pillleHb € HApYYHUI TOIMH-
HUK, sIKUii OyB 3arpornoHoBaHuii J. Zhao Ta cniBaBr. [51].
Ile moBHicTIO iHTerpoBaHUi, aBTOHOMHUI PO3YMHUI1 Io-
MWHHUK TSI MOHITOPUHTY TJTIOKO3U B TTOTi B pEXKUMi peajib-
Horo yacy. BiH Ma€e eeKkTpoxXiMiuHi JaTYMKU, CIeliaabHi
CXeMU, TUCIUIeH, eaCTUYHI COHSYHI €JIEMEHTU Ta aKyMy-
JIITOpHI OaTapei.

ITI’e30enekTpuyHi MaTepiaan MOXYTb TeHepyBaTHU eJ1eK-
TPUKY TIpU MeXaHiuHii nedopmaiiii. Lo BracTuBicTb MOX-
Ha BUKOPUCTOBYBATU AJIS1 KUBJIEHHSI TOPTATUBHUX [JTIOKO-
METPIB 3a paXyHOK MEXaHiYHOI eHeprii, 10 YTBOPIOEThCSI
nig yac pi3MyHOi aKTUBHOCTI.

Hanpuknan, aBropu mociaimkeHHs [52] po3poOuin aB-
TOHOMHUI TaTYMK TJIIOKO3U, SIKUIT BUKOPUCTOBYE 11’ €30-
eJIeKTPUYHUI eeKT 3aBAsIK HAHOAPOTOBOMY TPUOOEIeK-
TpUYHOMY HaHOTeHepartopy. [1pu ctuckarouiit nepopmartii
Bcboro 0,79 % edeKTUBHICTh IPUCTPOIO 3HAYHO 3POCTAE,
BUXiIHMI cUrHaJ 30iablIyeThes Oinbin HixX Ha 200 %, a
pO3MiJIbHA 3MAaTHICTh i YYTJIMBICTh JaTYMKA MOJBOIOIOTHCS
a00 HaBiTh ITOTPOIOIOTHCSI.

HemonasHi iHHOBaii B BMI Takox BK/It0O4YalOTh BU-
KOPUCTaHHS BJIaCHUX aHaJIiTiB OpraHi3My IJisl reHepallii
eHeprii. A.J. Bandodkar ta criBaBt. [53] 3anporoHyBajin
MiAXia, 1110 PeYOBUHU OpTaHi3My T€HEePYIOTh eJIeKTPUYHI
CUTHAJIU, IIPOMOPIIiliHI IXHi KOHIIEHTpAallii, yCyBalOUU I10-
TpeOy B TpaaulliiiHux 6arapesx. Lle n1o3BoJisie cTBOproBaTU
KOMIIaKTHi, EKOHOMIUYHO e(eKTUBHI MOMIYJIi, 1110 TIepeIaoTh
NaHi yepe3 0e31pOTOBUIA 3B’SI30K, BiIKpUBAIOYX IUISIX 10
CaMOMiATPUMYBaHUX HEIHBa3MBHUX MIPUCTPOIB MOHITOPUH-
TY 300POB’s, 110 MOXKYTh PEBOJIIOLIIOHI3YBaTH 110 cepy.

bes3npotoBuii 3B’130K € KPpUTUUHO BaXKJIUBUM JIJISI CUC-
teM BMI', BiH 3a0e3nevye nepenavyy JaHUX [UIsl aHali3y B
peanbHoMy 4aci. Lle mo3BoJIsie BiTOKpEMUTH CEHCOP Bif
00pOOTIOBAILHOTO MTPUCTPOIO, MiIBUIIYIOYN 3pDYUHICTh HO-
cinHsg. OnHaK HaaMipHE eHeprocnoXrBaHHS IIiJ Jyac me-
penadi TaHUX € TOJJOBHUM BUKJIMKOM, 1110 OOMEXY€E TepMiH
cayxou baTapei [54].

3HKEHHST eHePrOCIOXUBAHHS € KJTIOUOBUM MOMEHTOM
y BukopuctanHi BMTI'. CepenHiii cTpym, crioxXuBaHMit 6e3-
IPOTOBUM BY3JIOM, O€3M0CepeNHbO BIUIMBAE Ha TPUBATIICTD
pob6otu 6aTtapei. E¢eKTHBHOIO CTpaTeri€lo € BUKOPUCTAHHS
po0OYMX LMKIIIB (UepryBaHHsI aKTUBHOIO CTaHY 3i CHOM),
0COOJIMBO TIPU HU3BKUX BUMOTAX JI0 IMPOITyCKHOI 31aTHOCTI
JTAHUX, 110 J03BOJISIE 3HAYHO €EKOHOMUTH €HEPTI0.

Bluetooth Ta 3B’S130K OJIMXXHBLOTO MO — 1€ JBa
CTaHAApTH, 110 LIMPOKO BUKOPUCTOBYIOThCS B BMI nis
rnepenadi JTaHUX y peajJbHOMY 4aci. 3B’ 130K OJIMKHBOIO
IOJIS BUMAra€ TiCHOro KOHTaKTy 3 MpuiiMavyeM, TOMi SIK
Bluetooth € ocHOBHUM cIioxXuBaueM eHeprii. 2KogeH 3 1ux
METO/IiB He ifeaTbHUI IJIsd Iepeaadi TaHNX BUCOKOI IIiThb-
HOCTI, 110 BUHMKAE TIPU B3aEMO/ii 0araTbox JaTYUKiB 3
npuiiMadyamu. Bubip TexHoIoTii 3B’513Ky Ma€ BpaXOByBaTU
HaJiliHiCTh, €HEPrOoCMOXMBAHHS Ta IIBUAKICTh Mepenayvi
aHMX, a 3aXUCT JaHUX i KOH(IAEHIiIITHICTh KOPUCTYBaUiB
€ BaXXJIMBUMMU MpoOIeMaMu TIpU OHJIaliH-30epiraHHi Ta
aHaJi3i iHpopmaliii.

Bluetooth, nmpencrasiaenuii y 2011 poti, € IpoTOKOJIOM
IU1s1 6€3IPOTOBOTO 3B’S13KY 3 HU3bKUM €HEPTrOCIOXUBAH-
HSIM, IIIO He TTOTPeOy€e BUCOKOI IMPOITYCKHOI 3MaTHOCTI ab0
BeJIMKoOi BiactaHi [55]. Bee G6inbie npuctpoiB BMI Buko-
pucToBy0Th Bluetooth st 6e31poTOoBOro 0OMiHY TaHUMU,
CTBOPIOIOYM JIOKAJIbHY MEPeXy 11 CUHXPOHi3allii B pe-
aabHOMY 4aci. Bluetooth 3a6e3neuye mBUAKICT Nepenayi
nanux 1—2 M6it/c Ha BigcTaHi 10 KiJTbKOX IECSATKIB METPIB.
[Mpuctpoi Bluetooth moainsiioTbes HA TOJOBHI (Hampu-
KJaa, cMapTdoH) Ta mimierii (Hanpukian, BMI'-cexcop),
KOJIM TOJIOBHUIA TPUCTPiil Kepye 3B I3KOM 3 MiJICTIMMU.
s 3axucty naHux Bluetooth BUKOpHUCTOBYE po3IIMpPEeHUI
cTraHmapT mudpyBaHHs, OMHAK MPoOIeMU Oe3NeKn JTaHUX
Ta nepemmkoau Bigx Wi-Fi € ocHOBHUMU 0OMeXeHHSIMU
Bluetooth [56].

3a ocTaHHIi IBa OECSATUIITTSI CIOXWBAHHSI €HEprii
Bluetooth mpucTposiMmu 3HaYHO 3MEHIIMIOCS (IIPUOIU3HO
y 20 pasziB). [Tornpu 11e, OCSATHEHHSI HEOOXiTHOTO HU3HKO-
IO CEPEIHbOTO CTPYMY 3TUIIAETHCS BUKIMKOM, OCKUIBKU
cyuacHi Bluetooth-npuitmMaui cioxusaots 2—6 MBT, 1110
MepelIKoIKae 0e3repepBHiil akTUBallii.

Huszka MikpokoHTpojepiB (Hampukiaam, cepil
CC26XX/CCI13XX Bin Texas Instruments, STM32WB Bin
STMicroelectronics, nRF52810 Big Nordic Semiconductor
ta CYW20736S SiP Bim Infineon) 6yna po3pobieHa 3 BOY-
IoBaHoIo MiaTpuMKoIo Bluetooth, 1110 poouTs ix mpuBabdn-
BUMM JIJI1 BUKOpUCTaHHS B BMI-ipuctposix.

3B’s130K OkHborO ToJ1st (Near Field Communication,
NFC) — me texHoJorist 6€31poTOBOro 3B’ 13Ky MaJIoro pa-
Niycy Aii, iKa T03BOJISIE €JIEKTPOHHUM ITPUCTPOSIM OOMiHIO-
BaTHUCS JaHMMU Ha Iy>Ke KOPOTKiil BiicTaHi — 3a3BUYail 10
10 cm. Ha BinMiny Bin Bluetooth, BiH 103BoJIsSIE MUTTEBUIA
00MiH faHuMU 0e3 crioxydeHHs [57]. [IpoTokou miaTpumye
AKTUBHUI Ta TACUBHUMN PEXUMU.
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IlepeBaramu 3B’s13Ky OJIMZKHBOTO IIOJISI € T, IO TaKi
MPUCTPOI MAIOTh BUILLY O€3MeKy Ta MOXJIMBICTh Mepeaaydi
JKMBJICHHS, 11O TO3BOJIsSIE MiHiaTIOpU3yBaTH iX. BilburicTs
cMapT@oHiB miATpUMYy€E Takuii 3B’5130K. OmHaK oOMexke-
He XXUBJICHHS Ta 3aJIeXKHICTb Bill 3UuMTyBaya OOMEXYIOTh
110T0 3aCTOCYBaHHS IO CLIEHAPIiB, Y AKUX TIPIOPUTETHUMU €
HM3bKe EHEProcrnoKMBaHHs, HEBEJMKA IIBUIKICTh Mepenayi
JMAHUX 1| KOMITAKTHICTb.

Komepuyiiini cucmemu BMT. CBitoBuii punok BMI'-nipu-
CTpOiB cTpiMKoO 3pocTa€. [IporHosyerncs, mo a0 2028 poxy
3arajJlbHUI CBITOBUII pMHOK IPUCTPOIB ISl 6€3MeEpepBHOTO
MOHITOPUHTIY PiBHS INTIOKO3U cTaHOBUTUME 13,24 Minbsipaa
IOJIApiB 3i CYKYITHUM PiYHMM TeMIIoM 3pocTaHHs. Lle 3y-
MOBJIEHO CTapiHHSIM HacCeJIEeHHSI Ta 3pOCTaHHSIM AepKaBHUX
ButpaT. Ocobucti BMI'-ipucTpoi € mpuBadIMBOIO aIbTEep-
HaTUBOIO [IJIS1 KOHTPOJTIO TJIIOKO3U, OCOOIMBO 3 OIJISIIY Ha
Te, 110 3HAYHa yacTuHa nauieHTiB (50,1 %) He 3Ha€ 1po
cBiif miarHo3 [2], a 58 % nanienTis 3 LIJI mpunuHSOTh Mpu-
oM JTiKiB uepe3 pik [58].

3 pokamu TouHicTh BMI 3HauHO mosimumiacs, mne-
peBepiuBIIM TpanuuiitHuit CMI. CyyacHi KoMmepuiliHi
cuctemu BMI mepeBaxHo 0a3yioTbesl Ha PEepMEHTHUX
JMaTYMKax Ta eJIEKTPOXiMiYHHUX MPOIIECaXx.

Tlepuinm nipodeciitnum BMT 6yB GlucoWatch (19—
21,3 % Mean Absolute Relative Difference — MARD), 1110
BUKOPHUCTOBYBaB 3BOPOTHUI ioHO(Ope3 MIs1 eKCTpaKIii
rIoKo3M yepes mikipy [59]. MARD — ne meton, sikuit
BUKOPHUCTOBYETHCS B KJIIIHIYHUX JAOCIIIXKEHHSIX JUIS OLLiH-
KM TOYHOCTI IpUCTPOiB. BiH BUMipIo€e cepeaHIo pi3HUIIIO
MiX BUMipIOBaHHSIM TIPUCTPOIO Ta pehepeHTHUM BUMIipIO-
BaHHSM IIPY HOPMaJIbHUX i BUCOKUX PiBHSIX IJIIOKO3U. 3a
octaHHi 25 pokiB koMepililiHi BMTI-tiiatopmu 3HauHO
ONTUMIi3yBaJIMCS 32 PO3MipOM, TEPMiHOM CIIY>KOM, TOUHI-
CTIO, 1LIiHOIO Ta 3PYYHICTIO.

Kurtouosi rpaBui Ta iHHoBauii Taki: Medtronic y 2004
poui Bunyctuia Guardian (rmormepeakeHHs TIpo Tinep/Ti-
norjikemiio), a y 2006 poui — mnepiny eheKTUBHY CUCTEMY
i3 3aMKHYTUM LIMKJIOM; Dexcom BomHOYaC BUITYCTHJIA CBiit
nepiuit ipuctpiii BMI y peanbHomy yaci — STS; Abbott
npencrasuia FreeStyle Navigator y 2008 potii.

Panime 6inbiricts mpuctpoiB BMI moTpebyBaia kami-
opyBaHHs 3a nporomororo CMI. IMpore FreeStyle Libre 2
CTaB IepIIM KoMepuitHuM npuctpoeM BMI, mo He mmo-
TpeOye KaiOpyBaHHSI, 1110 BaXKJIUBO JJIsI CUCTEM i3 3aMKHY-
TUM LIUKJIOM.

Eversense craB mepiiMM MOBHICTIO iMIJTAHTOBAHUM
GayopecleHTHUM TJII0KO30aHali3aTOPOM, CXBaJeHUM
FDA. Voro nepesara — TpuBaiuii TepMin ciayxou (180
NIHIiB), ajie HeAOJIiK — HEOOXiIHICTh XipypriyHoOi iMIuIaH-
tauii. [ npuctpoi BMI', gk-ot Dexcom, IIpomnoHyoTh
Maiixe 6e300JIiCHUIT MOHITOPUHT i € JOCUTh TOYHUMM IJIsI
iHTerpalilii 3 iHCyJJiHOBUMU ITIOMIIAMU B 3aMKHYTOMY LIMKJIi.
IIpuctpoi Abbott MatOTh HAWKOPOTIIMIA Yac po3irpiBy Ta
HaIoBIINIT yac BUKOpucTaHHs [60].

BapTo 3a3HaunTu, 110 neski po3poOKy BUSBUINCS He-
prnanumu: 6pacietr Pendra CGM (Pendragon, 2003), o
0asyBaBcs Ha OioiMmIienaHci, OyB 3HSITHUI 3 PUHKY Yepe3
HetouHicTb (MARD 52 %) [61]. [Tonipu necATUIITTS 10-
CIIiIKeHb, KoMepliitHuX npuctpoiB BMI Ha ocHOBI oty
JIOCi HEMaE.

Po3yMHi KOHTaKTHI JTiH31 — 1Ie TIepeIoBi HOBI IIPHUCTPOI,
SIKi TOETHYIOTh ONTUYHI Ta €JIeKTPOHHI TEXHOJIOTi1, BITKpH-
BaloOu IHUPOKi MOXIIMBOCTI. 11i 1iH31 ocHaleHi 6ioceHCo-
pamMu, MiKpOYHUIIaMH1, a iHOMi 1 MiHiaTIOPHUMU TUCTIICSIMU,
1110 1a€ 3MOTY 30MpaTH i aHaIi3yBaTy 0iOJIOTiYHi I €KOJIOoTiu-
Hi gaHi. BoHn € 3HAYHNM KPOKOM Y pO3BUTKY HOBIiTHIX TeX-
HOJIOTiii Ta 6GioCeHCOoPiB, 00ilI0YM HOBE MallOYTHE JUISI B3a-
€MOJIi1 TIOOVMHM 3 IM(MDPOBUM CBiTOM, ITOJIIIIIEHHS 3M0POB’SI
Ta peBOJIIOLIHI 3MiHM Y cepi 30py Ta HOBITHIX TEXHOJIOTIA.

3o0KkpeMa, po3yMHa KOHTaKTHa JliH3a Ha OCHOBI TIJTa3MOH-
HOTO €TAJIOHY € MEPCIEKTUBHOIO MIaTHOPMOI0, sIKa 31aTHa
BU3HAYaTU piBeHb IJTIOKO3U B CJIb03aX (HaBiTh MPU HU3bKUX
KOHIIEHTpallisIX) i 3a0e31euy€e BiTHOCHO BUCOKY UyTJIUBICTh
IIJIS1 HEiHBa3UBHOTO BUMiploBaHHs. biocyMiCHICTb, €KOHO-
MiuHa e(DeKTUBHICTb, CTAOUIHHICTD i MPOCTOTa BUPOOHUIITBA
TaKUX KOHTAKTHUX JIiH3 MOXYTb BiIKPUTH HOBI ITEPCIIEKTUBU
17151 IepeHocHuX OioceHcopiB. CyvacHi pimenHs aist BMI,
TIOTIPU MPOTPEC, CTUKAIOTHCS 3 HU3KOIO MTpobIieM, 110 ooMe-
JKYIOTh IXHIO e(DEKTUBHICTB i IMMPOKE BIIPOBAIKEHHS [62].

OCHOBHMMU TIePEIIKOIAMHU € TOYHICTD i BapiaOeIbHiCTh.
Po36ixxHoCTi Mixk TTokazHukamu BMI Ta nabopatopHumMu
BUMIPIOBaHHSIMH, a TAKOX BapiaOeIbHICTh MixXK IIPUCTPOSIMU
Ta KOPUCTYBaYaMM 3aIUIIAI0ThCs ITpodieMamu. Jlesiki cruc-
TeMU MOTPEOYIOTh YaCTOro KajaiopyBaHHSI, a Apeiid qaTunka
TIPU3BOJIUTh JI0 TIOCTYTIOBOT BTpaT TOYHOCTI [63]. 30BHIIITHI
dakTopu (JIiku, TeMrepaTypa, XiMidHi Ta paaioJIoriuyHi pe-
YOBMHM) MOXYTb BIIMBATY HA TOUHICTh [64]. Takox icHye
yacoBa 3aTpUMKa MiX 3MiHaMU PiBHS IJIIOKO3U B KPOBi Ta
IMOKa3HMKaMU JaTanka. Brcoka BapTicTh mpucTpoiB Ta 00-
MEXEHE CTPaxoBe MOKPUTTSI OOMEXYIOTh TOCTYITHICTb JIJIsT
Oaratbox mauieHTiB. CKIamHIiCTb iHTepdeliciB Ta TPYIHOILIL
3 iHTeprpeTali€o JaHUX MOXYTh IePEIIKOIKATH BUKOPHUC-
TaHHIO, a iHTerpallisl 3 eJIeKTPOHHUMU MEIUYHUMU 3aIicaMu
He 3aBXIu € 0e3mroBHOI0. Peaxirii mkipu abo muckoMpopT
BiJl MOCTiAHOTO HOCiHHSI, @ TAKOXX OOMEXXEHU I Yac HOCIHHST
JIATYMKIB BIUIMBAIOTh HA JOBrOTPMBaJie BUKOPUCTaHHS [65].
JlesikuM KopucTyBayaM, OCOOJIMBO JIITHIM, BaXKO iHTep-
npetyBatu naHi BMI'. HenaBMucHe Bin’emHaHHSI IPUCTPOIB
MOXe BIUTMBATH HA TOYHICTh i CIPUYMHSITA HE3PYYHOCTI.
BiacyTHicTb yHi(iKOBaHMX CTaHIAPTIB Ta CKJIAIHICTh A0-
TPUMAaHHSI PETYISITOPHUX BUMOT YCKIIATHIOIOTh PO3POOKY Ta
3atBepmkeHHs1 BMI'. HenocTtaTHs craHmapTu3altisi Takox
MepeIKOIKAE CyMICHOCTI JaHMX. MOX/IMBI XMOHI ITOKA3HU-
K1 Ta TOMWIKOBI TPUBOTH Yepe3 (PisUIHMI TUCK Ha TaTYNK.
Taxkoxx icHye pyu31K BTOMU BiJ CUTHAJIiB TPUBOTU, KOJIU KO-
pUCTYBayi irHOPYIOTh YaCTi CHIOBiILIEHHS [66].

LTyunwnii inTenekt (LLII) Bigirpae BaxiauBy posib Y BIO-
ckoHazeHHi BMI 3a mormoMoroo mepeHOCHUX IPUCTPOIB.
L{i mpucTpoi, sIKi KpIiruIsITbCS Ha TiJO MallieHTa, 3AaTHi B
peXuMi peaJibHOTO Yacy ¢ikCcyBaTy PiBEHb INTIOKO3U B MiX-
KJIITUHHIN pinvHi. 3aBASKY BIPOBAIKEHHIO aJITOPUTMIB
MAaIIMHHOI'O HaBYaHHS Ta MPOTHO3HOI aHAJIITUKU 3i0paHi
JlaHi He JIUIIe 30epiratoThesl, ajie i aKkTHBHO OOPOOJISIIOThCS.
Lle no3Bossi€ BUSABIATA 3aKOHOMiIPHOCTI, TPOTHO3YBAaTH
TiIT0- YU TillepIiIiKeMilo Ta HamaBaTU IEPCOHAIiI30BaHi pe-
KOMEHIALIii II0/I0 CITOCO0Y KUTTS UM MEIUKAMEHTO3HOTO
BrpydaHHs. Cuctemu Ha ocHOBI L1 MoxxyTh amanTyBaTucs
IO iHOWBiIyaTbHUX OCOOJMBOCTEN TalliEHTa, BPaXOBYIOUU
Taki (pakTopHu, SIK (hi3yHa aKTUBHICTh, XapuyBaHHs, CTpecC i
I000Bi KomMBaHHs. KpiM Toro, IITydYHMIT iHTEJIEKT aKTUBHO
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BUKOPUCTOBYETHCS B CKJIaAi CUCTEM aBTOMAaTU30BaHOTO
BBEJCHHS iHCYJiHY, TaK 3BaHOI IITYYHOI MiAIITYHKOBOT
3aJI03U, SIKa B peaJIbHOMY Yaci aHalli3ye JaHi Ta KOPUTYE
nonayvy iHcyiHy. Takuii MiaXin CyTTEBO MiIBUIIYE TOUYHICTD
KOHTPOJIIO ITiKeMil, 3HUXKY€E pU3UK YCKJIaTHEHbD i IMOJIIIIIYE
SIKiCTh JKUTTS MALIE€HTIB i3 IIYKPOBUM miadeToM. Y MaiiOyT-
HeoMmy iHTerpatis 11 B mepeHocHi TexHosorii BMI™ cipusi-
TUME CTBOPEHHIO OLJIbIII aBBTOHOMHUX, 3pYYHUX i TOCTYITHUX
pillleHb 1U1s1 €¢(DEKTUBHOTO CAMOKOHTPOJIIO Ta KJIiHIYHOTO
BEICHHS Malli€eHTiB [67].

ITogonaHHsS BUKJIWKIB, OB’ SI3aHUX 3 iHBa3UBHICTIO,
TOYHICTIO, 3pYYHICTIO, BapTiCTIO Ta HOPMAaTUBHUMU OOMe-
JKeHHSIMU, € KJIIOUOBUM IS CTBOPEHHS €(DEeKTUBHIIINX,
JMOCTYITHIIIMX i 3pDYYHIIIMX Yy BUKOPUCTAHHI pillleHb. Xo4a
TEXHOJIOTIYHUI PO3BUTOK, KIIIHIYHI JOCTIIKEHHS Ta ITiI-
TpUMKa 3 OOKY peryjsiTopiB CIpUSIOTh BIIPOBAIXKEHHIO,
MPOLIEC MOXE rajIbMyBaTUCS Yepe3 BUCOKY BapTiCTh, CKJIA/I-
HiCTb amanTauii cepen MeIUYHUX TpalliBHUKIB i mpoobJie-
MU CYMiCHOCTI naHux. JIJ1s1 MacIITabGHOTO BIIPOBAIXKEHHS
BMI HeoOximHa TicHa cmiBmpals MixK yciMa y4aCHUKaMK
CUCTEMU OXOPOHU 3A0POB’S, 110 JO3BOJUTH MOTIMIIUTH
KOHTpPOJIb LIJI i MiaABUIINTY SIKiCTh KUTTS TALli€HTIB.

BucHOBKMU

Y 1boMy nociikKeHHI morjinbJieHo TpoaHati3oBaHO
TEeXHOJIOTi MOHITOPMHTY INIIOKO3U JJIsI JTikyBaHHs L1, oxo-
TUIEHO KJIIOYOBI CEHCOPHiI KOMITOHEHTH, TIPUHIIAIIY BUMi-
PIOBaHHS, IxKepesa XKuBjaeHHs, iHTerpaitito 111 ta koMmep-
LiliHI cucTeMu.

Oco06MBY yBary NpuBEpHYJIM MiHiMaJTbHO iHBa3WBHi/He-
iHBa3MBHi 0iOCEHCOPH, 1110 BU3HAYAIOTh INTIOKO3Y Y CJIb03aX,
TOTi, CJIHI Ta ceyi, 1110 Be/ie 10 KOHIIETIIii HeiHBa3MBHOT'O Ta
0e3MnepepBHOrO MOHITOPUHTY. HeiHBa3uBHiI ONITUYHI METOAU
€ TepCIIeKTUBHUMMU, ajie TOTpeOyIoTh BUPILIIEHHS TTPO0IeM
3 TOYHICTIO, KaJiOpyBaHHSIM Ta PETYJISITOPHUM CXBaJICHHSIM.

MinimanbHO iHBa3MBHI CEHCOPY Ha OCHOBI €KCTpaKIlii
[P nipornoHy0Th BEIMKUI MOTEHIIial, TTOETHYIOUMN 3HUXKE-
HY iHBa3MBHICTb, BiTHOCHY TOUYHICTb i 3pYYHiCTh HOCiHHSI,
1110 poOUTH iX MpuBabIMBUM BUOOpOoM. byso noxkianeHo
3HAYHUX 3YCUJIb U151 PO3POOKM MEPEHOCHUX MPUCTPOIB IS
MOHITOPHHTY IJIIOKO3U. PO3IIIsTHYTO pi3Hi KOMITIOHEHTH LIMX
MPUCTPOIB, 30KpeMa Oe3APOTOBUIA 3B’ 130K, 1110 € OCHOBHUM
00MEeXXeHHSIM TepMiHy ciIyxk0u O6atapei. OOroBopeHo 1mo-
IIMPEHI TPOTOKOJIN 3B’ SI3KY, TaKi K 3B’SI30K OJIMKHBOTO
noJjist Ta Bluetooth.

PoszButok TouHoi TexHosorii BMI™ mae noreHiian ms
peBoIoLiOHI3aliT JTikyBaHHSs aiadbety. Cepe KJIIOYOBUX
NOCSITHEHb: aBTOHOMHI JaTYUKU TJIIOKO3U, iHTerpailis
IITYYHOTO iHTEJIEKTY Ta ITUPOKUI CITEKTP KOMEPIIiHHUX
BMI -pimensp, 110 NiABUAIIYIOTh TOYHICTh, 3pYYHICTh Ta
edexkTrBHiCTh. He3Baxkarouu Ha rporpec, mpooieMu 3 Tou-
HICTIO, HaIil{HICTIO Ta EKOHOMIYHOIO e(heKTUBHICTIO BCE I11e
icHytoTb. [Tomanblii focimkeHHs Ta pO3POOKU € KPUTUIHO
BaXJIMBUMU. MaitOyTHe MOTpedy€e MiXXKIUCUUILIiHAPHOT
croiBnpani (HaHoMmaTepianu, MmenuunHa, 11, enekTpoximis,
THyYKa eJICKTPOHiKa) JJIsi CTBOPEHHSI OiIbIIl TOBFOBIYHUX,
HaliltHUX, TOYHUX, JIETKUX, 3PDYUHUX, IHTEJIEKTyaTbHUX Ta
iHHOBalIiiTHMX HeiHBa3UBHUX MpUcTpoiB BMI Ta 3axuiie-
HUX CUCTEM i3 3aMKHYTUM LIMKJIOM, 1110 BiAMOBIAaTUMYTh
OYiKyBaHHSIM ITalli€HTIB Ta PUHKY.

KondurikT inTepeciB. ABTOpU 3as1BISIIOTH PO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta BlIacHOI (piHaHCOBOI 3alliKaBlIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTI.

Indopmanis npo dinancyBannsa. Orsiz giTepaTypu He
nmoTpeOyBaB >KOIHOI'O JOJATKOBOro (hiHaHCYBaHHSI.

Buecok aBtopiB. CentokoBa H.FO. — koHuemniist Ta
NU3altH TOCHiIXKeHHs, 30ip JaHUX, aHaJli3 Ta iHTepIpeTa-
1isl JaHWX, HAITMCAHHS CTATTi, KPUTUYHUI OTJISIT CTATTi;
Jlypin 1.A., CmensikoB K.C. — KoHIIemIIis i Au3aiiH 10-
crimkenHs; YynpuHa A.C. — KpUTUYHMUI OIJISA CTATTi;
Twxuenko T.B. — KoHUeMIIis i IU3aitH JOCTiIKEHHS, pe-
naryBaHHsI TekcTy; Miciopa K.B. — koHueniiis i nu3zaiiH
JOCJTIIKEHHSI, OCTAaTOYHE 3aTBEPIKEHHS CTATTi.
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Continuous glucose monitoring using wearable devices:
technological achievements and world trends

Abstract. Diabetes is a long-term disease characterized by ele-
vated blood glucose levels, potentially damaging multiple organs
and systems. Monitoring glucose levels, whether continuous or
intermittent, is essential not only for people with diabetes but
also for the general population. Although the past decade has
brought significant advances in glucose monitoring technologies
through the work of researchers and manufacturers, the field of
glucose biosensors still faces significant challenges. A thorough
literature search was conducted in the scientific databases Scopus,
Science Direct (by Elsevier), and PubMed, including MEDLINE,
to prepare this work. The following keywords were used for the
search: “glucose monitoring”, “continuous glucose monitoring”,
“wearable devices”, “glucose biosensors”, “diabetes”, “artificial
intelligence in diabetes”, and “personalized medicine”. In this

article, the authors review in detail the latest developments in glu-

cose monitoring, including invasive, minimally invasive, and non-
invasive approaches. The integration of electronic components,
wireless communication technologies, energy harvesting systems
were analyzed, and limitations of current solutions were assessed.
Additionally, the potential of combining medical data from con-
tinuous glucose monitors with artificial intelligence techniques is
highlighted to develop accurate diabetes treatment protocols. This
approach provides high accuracy of results with short-term predic-
tion based on time series of glucose readings. The authors highlight
the urgent need for further improvement of glucose monitoring
technologies, which is crucial for optimizing diabetes therapy
and meeting important clinical demands for advanced monitoring
solutions with practical applications.

Keywords: diabetes; glucose monitoring; glucose meters; wearable
devices; glucose biosensors
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Metabolic dysfunction-associated
steatotic liver disease: epidemiological trends,
risk factors, and the role of gut microbiota
in disease progression (a literature review)

Abstract. Background. Metabolic dysfunction-associated steatotic liver disease is one of the most prevalent
chronic liver diseases worldwide, affecting approximately 32—-35 % of the adult population. The purpose of this
review article is to conduct a thorough analysis of epidemiological trends, to identify the main metabolic and gut
microbiota-associated risk factors for the development and progression of metabolic dysfunction-associated steatotic
liver disease, and to summarize current scientific evidence regarding the pathophysiological role of intestinal micro-
biota and its therapeutic modulation potential in this condition. Materials and methods. This narrative review was
based on a structured search, selection, and analysis of scientific publications indexed in international databases
such as PubMed, Scopus, Web of Science, Google Scholar, and open-access Ukrainian medical resources. Only
peer-reviewed articles, systematic reviews, meta-analyses, clinical practice guidelines, and multicenter research
results published between 2010 and 2025 were included, with priority given to studies from the last five years.
A comparative analytical methodology was applied to identify consistencies and contradictions across interna-
tional and local recommendations. In total, over 80 publications were examined, and 38 of the most relevant and
methodologically sound sources were selected for detailed analysis. Results. A strong association with metabolic
comorbidities such as insulin resistance, type 2 diabetes mellitus, dyslipidemia, hypertension, and central obesity
has been established. Gut microbiota plays a pivotal role in disease progression through the activation of inflam-
matory pathways and promotion of fibrosis and steatohepatitis. Promising therapeutic strategies include the use of
probiotics, prebiotics, symbiotics, and fecal microbiota transplantation. Non-invasive diagnostic indices like FIB-4,
NAFLD Fibrosis Score, Hepamet, and ELF are effective tools for early detection and risk stratification. In Ukraine,
the lack of standardized clinical algorithms for metabolic dysfunction-associated steatotic liver disease management
highlights the necessity for adaptation of international guidelines. The results of this review provide a scientific
basis for future clinical strategies aimed at improving diagnosis, monitoring, and prevention of complications such
as fibrosis, cirrhosis, and hepatocellular carcinoma. Conclusions. Metabolic dysfunction-associated steatotic liver
disease is a pressing global health issue that is closely linked to metabolic disorders and gut microbiota imbalance.
This review confirms the pivotal role of the intestinal microbiota in the pathogenesis and progression of this condition
and highlights the promising potential of its therapeutic modulation.

Keywords: metabolic dysfunction-associated steatotic liver disease; gut microbiota; risk factors; insulin resistance;
diagnosis; non-invasive biomarkers; complication prevention; review

Introduction

In 2023, a major paradigm shift occurred in hepatology
with the introduction of the term metabolic dysfunction-
associated steatotic liver disease (MASLD), which replaced
the widely used term non-alcoholic fatty liver disease
(NAFLD). This change, endorsed by international consensus,
highlights the central role of metabolic dysfunction in disease

pathogenesis and removes the stigmatizing “non-alcoholic”
designation, which often created diagnostic ambiguity and
confusion among both clinicians and patients [1]. MASLD
now encompasses a broad clinical spectrum of steatotic liver
diseases in individuals with metabolic risk factors, regardless
of minimal alcohol consumption. Within this revised no-
menclature, metabolic dysfunction-associated steatohepa-
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titis (MASH) represents a more severe phenotype, marked
by hepatocellular inflammation, ballooning degeneration,
and progressive fibrosis, previously defined as non-alcoholic
steatohepatitis (NASH). The distinction between MASLD
and MASH is essential for accurate staging and targeted
therapeutic interventions. Importantly, this new terminology
facilitates standardized classification, improves clinical strati-
fication, and aligns research with modern pathophysiological
understanding. Awareness and adoption of this nomenclature
across clinical disciplines are imperative for optimal disease
management. The current review integrates this updated
conceptual framework and explores the epidemiological and
pathobiological implications of MASLD.

MASLD, formerly known as NAFLD, is currently one
of the most prevalent chronic liver disorders worldwide.
According to updated international data, the prevalence of
MASLD reaches 32—35 % among the adult population,
highlighting a major epidemiological threat [2, 3]. A par-
ticularly alarming increase is observed among younger in-
dividuals, which is associated with the growing incidence of
obesity, metabolic syndrome, and insulin resistance [4]. In
low- and middle-income countries, this trend is also gaining
momentum due to rapid urbanization and lifestyle modifica-
tions [5]. As per the recent EASL consensus (2023), emphasis
has shifted towards metabolic dysfunction as an etiological
driver, forming the foundation for the revised MASLD no-
menclature [6]. This paradigm enhances risk stratification
and optimizes treatment strategies. Simultaneously, the ter-
minology update necessitates revisions in clinical protocols
and awareness among healthcare providers. Integrating cut-
ting-edge scientific evidence is crucial to effectively confront
the rising burden of this disease.

Contemporary epidemiological data indicate a continu-
ous increase in MASLD incidence, particularly in countries
with Western dietary patterns. In the United States, Europe,
and South America, disease prevalence exceeds 30 %, while
in Asian and Eastern European countries it ranges between
25 and 29 % [7, 8]. In Ukraine, regional clinical data indi-
cate that the proportion of individuals with hepatic steatosis
fluctuates between 27—30 % among overweight patients [9].
A high prevalence is seen in individuals with type 2 diabetes
mellitus (up to 70 %) and arterial hypertension (up to 45 %),
suggesting a strong association between MASLD and car-
diometabolic disorders [10, 11].

Gender differences have also been documented: men
are more frequently affected at a younger age, whereas in
women, incidence increases post-menopause [12]. Recent
studies have highlighted higher risks of disease progression in
patients with combined dyslipidemia, hypertriglyceridemia,
and central obesity [13, 14]. This multifactorial etiology
necessitates an interdisciplinary approach to diagnosis and
management. Timely identification of risk factors is essen-
tial for preventing serious complications such as fibrosis and
hepatocellular carcinoma (HCC).

The role of the gut microbiota has gained substantial at-
tention as a key component in the pathogenesis of MASLD
via the gut-liver axis. The intestinal microbiome is an active
modulator of immune, metabolic, and inflammatory re-
sponses, and its dysbiosis promotes hepatic inflammation
and fibrosis [15, 16]. Reduced populations of butyrate-pro-

ducing bacteria, increased intestinal permeability, and en-
hanced lipopolysaccharide (LPS) absorption lead to Toll-like
receptor (TLR) activation and sustained hepatic inflamma-
tion [17]. Emerging evidence indicates that specific probiotic
strains, such as Lactobacillus plantarum and Bifidobacterium
longum, can improve insulin resistance indices and reduce
serum transaminase levels [18, 19]. In addition, prebiotics
such as inulin and beta-glucans help restore microbial ba-
lance, reduce steatosis, and improve metabolic markers. The
gut microbiome, therefore, represents a promising target for
non-pharmacological MASLD interventions. Moreover, it
holds potential as a biomarker for diagnosis and treatment
monitoring. Future research should aim to integrate micro-
biome-based technologies into clinical hepatology.

In clinical settings, non-invasive liver assessment tech-
niques are gaining prominence. Traditional biochemical
markers (ALT, AST) lack sufficient specificity, leading to
widespread use of non-invasive fibrosis indices such as
FIB-4, NAFLD Fibrosis Score, Hepamet, and ELF [20, 21].
These tools enable effective stratification of fibrosis risk and
inform the need for elastography or liver biopsy in high-risk
patients. The 2021 EASL Clinical Practice Guidelines re-
commend a structured approach combining serum markers,
imaging modalities (e.g., CAP, FibroScan), and clinical eva-
luation [6]. However, Ukraine currently lacks standardized
national algorithms for MASLD management, which hinders
early detection [18]. Implementing primary care screening
tools could facilitate timely diagnosis and intervention. In-
terdisciplinary teams, including gastroenterologists, endo-
crinologists, and dietitians, should be involved in patient
care. The development of national clinical protocols based
on international experience is a key public health objective.

Current MASLD treatment approaches encompass both
pharmacological and non-pharmacological strategies. Life-
style modification remains the cornerstone of therapy, fo-
cusing on weight reduction, physical activity, and metabolic
correction [19]. Pharmacologic agents such as pioglitazone,
GLP-1 receptor agonists, and vitamin E have shown efficacy
in patients with MASH without diabetes [9]. Increasing inte-
rest surrounds microbiome-modulating therapies, including
probiotics, prebiotics, synbiotics, and fecal microbiota trans-
plantation (FMT) [20]. However, their broad clinical imple-
mentation requires further investigation and standardization of
composition and dosing [12]. Personalized microbiome-gui-
ded strategies are emerging as a novel frontier in hepatology.
Nevertheless, effective implementation will require national
databases, multicenter trials, and adequate funding. The ulti-
mate therapeutic goals include not only steatosis reduction but
also the prevention of complications such as fibrosis, cirrhosis,
and HCC. Accordingly, the gut microbiota holds strategic
importance in MASLD treatment and prognosis.

The aim of this review scientific article is to comprehen-
sively systematize and critically analyze current scientific
evidence on the prevalence, epidemiological trends, major
risk factors, pathophysiological mechanisms, and the role of
gut microbiota in the progression of metabolic dysfunction-
associated steatotic liver disease. Special emphasis is placed
on emerging diagnostic approaches and therapeutic strate-
gies, particularly microbiome-targeted interventions, and
their potential for integration into routine clinical practice.
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Materials and methods

This literature review was conducted using a structured
and methodologically sound approach to identify, select,
and analyze high-quality scientific publications related to
metabolic dysfunction-associated steatotic liver disease. The
literature search was performed in the international databases
PubMed, Scopus, Web of Science, and Google Scholar, as
well as in national Ukrainian medical repositories and offi-
cial registries. The following keywords and search phrases
were used in various combinations: “metabolic dysfunction-
associated steatotic liver disease”, “nonalcoholic fatty liver
disease”, “MASLD”, “NAFLD”, “gut microbiota”, “in-
testinal dysbiosis”, “non-invasive diagnosis of fatty liver”,
“metabolic risk factors”, “epidemiology of MASLD”, “liver
fibrosis”, and “microbiome-modulating therapy”. Boolean
operators (AND, OR) were applied to broaden or narrow the
scope of the search queries.

The search was limited to peer-reviewed full-text articles
published in English and Ukrainian between 2010 and 2025,
with a focus on literature from the last five years (2020—2025)
to capture the most recent advances in the field. Inclusion
criteria were: original research studies, systematic reviews and
meta-analyses, clinical practice guidelines by professional
associations, multicenter cohort studies, and studies expli-
citly addressing MASLD or its previously known designation
(NAFLD) and the role of gut microbiota in its pathogenesis,
diagnosis, or treatment. Articles were selected if they clear-
ly presented methodology, inclusion/exclusion criteria for
study populations, and statistically valid conclusions.

Exclusion criteria involved: publications without peer
review, abstracts or conference proceedings without full-text
access, non-systematic narrative reviews with unclear metho-
dology, preclinical studies in animals not linked to clinical
outcomes, editorials, letters to the editor, and opinion pieces.
Articles not directly related to the topic or those focusing
exclusively on alcoholic liver disease were also excluded. The
initial screening was based on titles and abstracts, followed by
full-text assessment to ensure relevance and methodological
rigor.

In total, more than 80 scientific sources were identified,
of which 38 publications met all inclusion criteria and were
incorporated into the final synthesis. The PRISMA (Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines were used to ensure transparency in
the selection process. To assess the strength of evidence and
reliability of recommendations, the GRADE (Grading of
Recommendations Assessment, Development, and Evalua-
tion) methodology was applied. The resulting dataset was
thematically grouped into sections addressing epidemiology,
pathophysiology, diagnostic approaches, and therapeutic
interventions related to MASLD. Particular attention was
paid to the integration of microbiota-targeted therapies and
their relevance to clinical practice in hepatology and internal
medicine.

Results

Recent global meta-analyses have confirmed a significant
upward trend in the prevalence of MASLD, which current-
ly affects approximately 32—35 % of the adult population
worldwide [1, 2]. This burden is especially pronounced in

countries with high obesity and metabolic syndrome rates,
such as the United States and several European nations. No-
tably, studies report MASLD prevalence of over 70 % among
patients with type 2 diabetes mellitus and up to 45 % in those
with arterial hypertension [8]. In the Ukrainian population,
regional clinical registries estimate that 27—30 % of over-
weight patients present with hepatic steatosis [9]. The rising
incidence among younger adults is attributed to urbaniza-
tion, dietary Westernization, and sedentary lifestyles [3, 4].
Disparities in prevalence across continents are influenced by
genetic predispositions and diagnostic criteria. These trends
collectively underscore the urgent need for improved public
health strategies and early identification protocols.

Risk factors and metabolic comorbidities. The multifac-
torial nature of MASLD has been firmly established, with
key contributors including central obesity, insulin resistance,
dyslipidemia, and sedentary behavior [6, 21]. Gender-spe-
cific trends reveal earlier onset in men, while prevalence in
women increases significantly post-menopause, suggesting
a potential role for sex hormones [22]. Genetic polymor-
phisms, such as PNPLA3 and TM6SF2, are recognized as
additional non-modifiable risk factors associated with di-
sease progression [6]. Recent studies have also linked high
fructose intake, processed food consumption, and gut mi-
crobiota alterations to increased MASLD severity [11, 13].
Metabolic syndrome components strongly predict MASLD
severity and fibrosis [1]. Furthermore, the presence of poly-
cystic ovary syndrome has been identified as an independent
risk factor in women, highlighting the endocrinometabolic
connection [19]. Obstructive sleep apnea and hypothyroi-
dism are emerging as additional comorbidities associated
with hepatic steatosis [23]. These findings highlight the im-
portance of a multidisciplinary approach in patient manage-
ment. Comprehensive risk stratification is essential to tailor
individualized therapeutic strategies.

Role of gut microbiota in MASLD progression. A gro-
wing body of evidence points to gut microbiota dysbiosis as
a central element in MASLD pathogenesis [11, 24]. Changes
in microbial composition, including reduced abundance of
butyrate-producing bacteria and increased endotoxin-pro-
ducing species, contribute to intestinal permeability and
systemic inflammation [25]. Activation of toll-like receptors
by microbial-derived lipopolysaccharides promotes hepatic
inflammation and fibrogenesis [26]. Several clinical trials
have demonstrated that probiotic strains such as Lacfoba-
cillus plantarum and Bifidobacterium longum improve insulin
sensitivity and reduce aminotransferase levels [14, 27]. Ad-
ditionally, microbiota-derived metabolites, such as short-
chain fatty acids, influence hepatic lipid metabolism and
mitochondrial function [10]. An animal study confirmed
that gut microbiota transplantation from NAFLD-affected
mice induced hepatic steatosis in germ-free recipients [19].
Furthermore, human studies revealed that MASLD severity
correlates with reduced microbial diversity and increased
Proteobacteria abundance [28]. These data position gut mi-
crobiota as both a pathophysiological driver and a therapeu-
tic target in MASLD.

Diagnostic tools and non-invasive indices. Given the limi-
tations of conventional biochemical markers, non-invasive
scoring systems have gained prominence in evaluating liver
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fibrosis risk in MASLD patients. Widely used indices include
FIB-4, NAFLD Fibrosis Score (NFS), Hepamet, and the
Enhanced Liver Fibrosis (ELF) test [16]. These tools aid in
triaging patients for advanced imaging or liver biopsy. Euro-
pean guidelines recommend combining non-invasive indi-
ces with elastography and controlled attenuation parameter
(CAP) techniques for optimal diagnostic accuracy. However,
a lack of harmonized diagnostic algorithms in many Eastern
European countries, including Ukraine, hampers consistent
clinical application [29]. In addition, the recently validated
FAST and MAST scores aim to identify patients with active
steatohepatitis and significant fibrosis [30]. Liver stiffness
measurements via FibroScan have shown high sensitivity in
stratifying fibrosis stages, particularly when used with clini-
cal context [7]. Integration of these tools into primary care
algorithms may reduce diagnostic delays and improve patient
outcomes.

Therapeutic approaches and the role of microbiota-based
interventions. Lifestyle modification remains the corner-
stone of MASLD treatment, with sustained weight loss of
at least 7—10 % showing the most significant impact on
hepatic steatosis and inflammation [16]. Pharmacologic
options, including pioglitazone and GLP-1 receptor ago-
nists, have demonstrated benefits particularly in patients
with metabolic comorbidities and histologically confirmed
steatohepatitis [31]. Beyond conventional therapies, recent
studies underscore the therapeutic potential of modulating
gut microbiota through probiotics, prebiotics, and synbiotics
to reduce hepatic fat content, improve insulin sensitivity, and
attenuate systemic inflammation [14]. Experimental evidence
from randomized controlled trials shows that multi-strain
probiotic supplements can significantly reduce alanine ami-
notransferase (ALT) and liver stiffness in MASLD patients,
suggesting a disease-modifying role of microbiota-targeted
therapy [12]. Furthermore, FMT is emerging as an innova-
tive, though still experimental, strategy with promising results
in reducing hepatic inflammation and restoring gut-liver axis
homeostasis [13].

Discussion

The growing global burden of metabolic dysfunction-
associated steatotic liver disease necessitates an interdiscipli-
nary, evidence-based approach to both diagnosis and mana-
gement. Epidemiological data indicate a steady increase in
MASLD prevalence across all continents, affecting up to
35 % of the adult population worldwide, particularly in asso-
ciation with obesity, type 2 diabetes, and sedentary lifestyles
[1, 4]. Moreover, MASLD is increasingly recognized not only
as a hepatic disease but also as a systemic metabolic disorder
linked to cardiovascular and endocrine comorbidities [8].
This shift in perspective justifies the recent nomenclature
change from NAFLD to MASLD, emphasizing metabolic
dysfunction as a key etiological driver [32]. However, despite
these conceptual advances, regional discrepancies persist in
clinical awareness, particularly in low- and middle-income
countries, where underdiagnosis remains common due to
limited access to non-invasive diagnostics [7, 18]. Epidemio-
logical differences related to ethnicity, gender, and socioeco-
nomic status further complicate the development of univer-
sal screening algorithms [6, 10]. As such, harmonization of

diagnostic criteria across healthcare systems remains a major
challenge and priority for future international consensus.

Central to recent advances in MASLD research is the
emerging role of the gut-liver axis and the gut microbiota in
disease pathogenesis. Numerous studies have demonstrated
that intestinal dysbiosis can increase intestinal permeability,
promote lipopolysaccharide translocation, and activate Toll-
like receptors, thus contributing to hepatic inflammation
and fibrogenesis [13]. Moreover, shifts in microbial com-
position-especially reduced short-chain fatty acid-produc-
ing bacteria-are strongly correlated with the progression
of MASLD to fibrosis and hepatocellular carcinoma [10].
The therapeutic potential of microbiome-targeted strategies
is under active investigation, with meta-analyses showing
modest improvements in aminotransferase levels and insulin
resistance following administration of selected probiotics
and prebiotics [33]. Nonetheless, standardized protocols
regarding strain selection, dosage, and treatment duration
remain lacking, impeding broader clinical implementa-
tion [19]. FMT, though promising in experimental settings,
also requires further validation in large-scale, controlled trials
before routine adoption. Thus, the integration of microbi-
ome-based diagnostics and therapeutics into MASLD care
pathways represents a forward-looking, yet still developing,
frontier.

From a diagnostic standpoint, the shift toward non-in-
vasive assessment tools is of paramount importance, par-
ticularly in primary care and resource-limited settings. Al-
though ALT and AST are routinely used, their diagnostic
utility is limited by poor specificity and variability across
populations [7]. Indices such as FIB-4, NAFLD Fibrosis
Score, Hepamet, and ELF have gained popularity for fibrosis
risk stratification and guiding referral to advanced imaging
or biopsy [16]. International guidelines advocate combi-
ning clinical scores with imaging techniques like transient
elastography or CAP to improve diagnostic accuracy [34].
However, national clinical protocols remain inconsistently
implemented, particularly in Eastern Europe and Central
Asia [18]. This lack of harmonization highlights the need
for country-specific adaptations of international guidelines,
taking into account regional epidemiology and healthcare
infrastructure. Furthermore, early identification of high-risk
individuals through integrated screening programs could
significantly reduce the burden of MASLD complications.
Future research should focus on validating cost-effective, ac-
cessible diagnostic tools in real-world settings and integrating
them into multidisciplinary care models.

Conclusions

Metabolic dysfunction-associated steatotic liver disease
currently represents one of the most significant challenges
in global hepatology. The increasing prevalence of this con-
dition in the general population, particularly among indi-
viduals with metabolic syndrome, insulin resistance, type 2
diabetes mellitus, and obesity, highlights the urgent need for
revised diagnostic and management strategies. The transition
from the term NAFLD to MASLD, based on the new inter-
national nomenclature, provides a clearer reflection of the
etiopathogenetic foundation of the disease and enables better
patient stratification. Early detection and a multidisciplinary
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therapeutic approach, with a focus on lifestyle modification,
remain essential tools for preventing disease progression to-
ward liver fibrosis, cirrhosis, and hepatocellular carcinoma.

The gut microbiota plays a pivotal role in the pathoge-
nesis of MASLD by influencing metabolic, inflammatory,
and immune responses in hepatocytes. Recent studies have
highlighted the promising potential of microbiome-targeted
therapies, including probiotics, prebiotics, and FMT, as ad-
juncts to conventional treatment. Nevertheless, the clinical
application of such strategies requires further investigation,
including standardization of doses, treatment duration, and
identification of target populations. Future development of
national clinical protocols that incorporate updated interna-
tional guidelines and stratify patients based on metabolic and
microbiome profiles will be instrumental in optimizing the
personalized management of MASLD.
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AHTOHIB A.A., KaHboBCcbka A.B., PycHak-KaywaHceka O.B., SpovHny FO.M.
BYKOBUHCHKN AEPXKABHU MEAVNYHUU YHIBEPCUTET, M. YepHiBLi, YkpaiHa

MeTab6oAIYHO-ACOLIMOBAHE CTEATOTUYHE 3CXBOPIOBOHHS NEYiHKU:
eniAeMioAoriyHi TpeHAN, GAKTOPU PUSUKY TA POAb KULLKOBOTFO MiKpo6iomy
B NMPOrpecyBaHHi 3OXBOPIOBAHHS (OTASIA AiTepaTtypu)

Pesrome. Akmyaavnicmo. MeTaboniyHo-acoLiiloBaHe CTEATOTHY -
He 3aXBOPIOBAHHSI MEYiHKU € OTHUM i3 HAUMOIIMPEHIIINX XPOHiu-
HUX ypaxkeHb MMEeUiHKM Y CBITi, IKe Bpaxae nmpuoumnsHo 32—35 %
JIOPOCJIOTO HaceleHHs1. Mema: poBeIeHHS TPYHTOBHOTO aHaJli3y
eIiAeMioOriYHUX TEHACHIIili, BUSIBJIEHHS OCHOBHUX MeTabo-
JIIYHUX Ta acoliiioBaHUX 3 MiKpOOioTOIO KUIIeuHUKa (HakTopiB
PU3UKY PO3BUTKY I IPOTPECYBaHHST METa0OJIIYHO-aCOIIi1OBAaHOTO
CTEaTOTUYHOTO 3aXBOPIOBAHHS TMEUiHKHU, y3aralbHEHHS cyJac-
HHUX HayKOBHUX J0Ka3iB 11070 MaTodi3iosoriyHoi posii KUIIKOBOI
MiKpoOioTH Ta ii TeparneBTUYHOTO MOTEHIIialy IPU LIbOMY CTaHi.
Mamepiaau ma memoodu. Orisin 6a3yBaBcsl HA CTPYKTYPOBAaHOMY
MOILIYKY, BiZOopi I aHali3i HayKOBUX MyOJiKalliii, iHmeKcoBa-
HUX y MiXKHapoaHMX 0a3ax maHux, sk-otT PubMed, Scopus, Web
of Science, Google Scholar, a TaKOX y BiIKpUTHX YKPaTHCbKUX
MeIUYHUX pecypcax. JJo aHaiizy BKITIOYaIM JTUIe pelieH30BaHi
CTaTTi, CUCTEMATUYHI OTJIAAM, MeTaaHali3M, KJIiHiYHi HacTaHO-
BU 11 pe3yJbTaTu 0araToLEHTPOBUX AOCiIKEHb, OMyOIiKOBaHi
B niepion 3 2010 no 2025 pik, i3 npioputeToM sl yOTiKaiii
OCTaHHIX IT’SITW POKiB. bysna 3acTocoBaHa MmopiBHsUIbHA aHAi-
TUYHA METOJIOJIOTIS 3 METOIO BUSIBJICHHS BilIOBiTHOCTE! Ta PO3-
OIXKHOCTE Y MiXKHAPOJIHMX i JIOKAJTbHUX PEKOMEHIALIisIX. 3ara-
JIOM ompaiiboBaHo TToHa 80 myOTiKalLiii, 3 IKUX IS IeTaIbHOTO
aHami3y BimiopaHo 38 HaMOIABII peJleBAaHTHUX i METOIOJIOTIU-
HO OOTpyHTOBaHUX [ikepes. Pezyismamu. BctaHOBIEHO TiCHUI
3B’130K i3 MeTabOJIIYHUMM KOMOPOITHOCTSIMU, 30KpeMa iHCYJTi-
HOPE3UCTEHTHICTIO, IIyKPOBUM JiabeToM 2-T0 TUILY, DUCIiIiae-

Mi€l0, apTepiaibHOIO TiMEPTEH3iEI0 Ta LIEHTPAIbHUM OXUPIiHHSIM.
KuikoBa Mikpo6ioTa Bifirpae Kjito4oBy pojib Y NMporpecyBaHHi
3aXBOPIOBaHHS Yepe3 aKTUBALIil0 3aMaTbHUX KACKaJliB, PO3BUTOK
¢ibpo3y Ta crearorenatuty. [lepcrieKTUBHUMU TepaIIeBTUIHUMU
MiIXoJaMu € 3aCTOCYBaHHSI MPOOiIOTUKIB, MPedioTUKIB, CUMOiO-
TUKIB Ta TpaHCIIaHTalisl ¢ekanbHOi MiKpobioTu. HeinBasusHi
nmiarHocTnyHi inmekcu, ssk-ot FIB-4, NAFLD Fibrosis Score,
Hepamet Ta ELF, 103BossIIOTh €(peKTUBHO BUSIBJISITU TAlli€HTIB
i3 BUCOKMM PU3UKOM MporpecyBaHHs. B YkpaiHi HeMae cTaH-
NapTU30BAHUX KJIiHIYHUX aJTOPUTMIB IS BEACHHS MaLli€HTIiB
i3 MeTabOoJIIYHO-aCOIIIOBAHUM CTEATOTUYHUM 3aXBOPIOBAHHIM
MEeYiHKHU, 110 MiAKPECII0E HEOOXiMHICTh aganTallii MiXkKHapOTHUX
pekoMeHAauiil. Pe3ynbTaTu orjisiny CTBOPIOIOTh HAYKOBY OCHOBY
11T pO3pO0OKM e(HEeKTUBHUX CTPATETiil MiarHOCTUKU, MOHITOPUH-
Iy i1 mpodiaKTUKK yCKIagHEeHb, 30KpeMa (piopo3y, Lupo3y Ta
renaToLeIONSIPHOT KapuUMHOMU. Bucnosku. MeTtabosiuyHo-aco-
LifloBaHEe CTEaTOTUYHE 3aXBOPIOBAHHS MEYiHKU € aKTyaJIbHOIO
[J1I00aJIbHOIO TTPO0JIEMOT0, IO TiCHO OB’ s13aHa 3 METa0OTIYHUMU
po3nagaMu i Mikpo0ioTolo KuieyHuKa. [TpoBegeHit OIS ITiI-
TBEPIKYE KIIOYOBY POJIb KMIITKOBOI MiKpoOiOTH B IaTOreHe3i Ta
MpOorpecyBaHHi 1Ii€i MaToIOrii, a TAKOX AEMOHCTPYE MePCIeKTUB-
HICTBb ii TepareBTUYHOI MOIYJISLLI.

KirouoBi ciioBa: MerabostiuHO-acoLiiioBaHe CTeaTOTUYHE 3aXBO-
pPIOBaHHS MEYiHKU; MiKpo0ioTa KUIIeUHUKa; (PaKTOPU PU3UKY;
iHCYJIIHOPE3UCTEHTHICTh; JialrHOCTUKA; HeiHBa3MBHi OioMapKepu;
MpodiaKThKa YCKIIaTHEHb; OTJISIT

94 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 21, N2 6, 2025


mailto:antonivalona@ukr.net
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0003-2399-512X&authorId=57197785166&origin=AuthorProfile&orcId=0000-0003-2399-512X&category=orcidLink
mailto:kaushlen@gmail.com
mailto:kanevskaya.lyudmila@ukr.net
mailto:yulia_yarynych@bsmu.edu.ua

olel

International Journal of Endocrinology

Oraap,
Review

VK 616-056.52
Casnayk O.M.

MeandHum LeHTp «Verum», M. Kuis, YkpaiHa

DOI: https://doi.org/10.22141/2224-0721.21.6.2025.1628

O>XXUPiHHS TO NOro HeratTuBHUM BNAUB
HO GEepPTUABHICTb XXIHOK PenpoAYKTUBHOIO BiKY

Pe3toMe. o6asnsHe 3pocTaHHsl HacTOTU OXUPIHHS Ta KIoro BUPaXKeHUI HeraTuBHUI BIJIMB Ha XIHOYY penpo-
AYKTUBHY cucTemMy HabyBae 0COO/IMBOIro 3Ha4eHHs 47151 KIiHIYHOI npakTuku. Meta gaHoro ornsgy — Buginnt oc-
HOBHI NaTogi3ionori4Hi MexaHi3aMu BIIMBY OXUPIHHSA HA PO3BUTOK (hePTUIILHOCTI Y XIHOK pernpoayKTUBHOIO BiKY.
Ha cborogHi oxxupiHHA JOCArTIO ernigemMidHoro piBHS cepen XIHOK pernpoayKTUBHOIo BiKy 3 6€3/1i44t0 HacligKIB.
OXWPIHHSI CXUIbHE [0 KiNlbKOX PENPOAYKTUBHUX YCKIaAHEHb, SIKi 3PELUTO BIINBAKTL HA PiBEHb (hepTHNIbHOCTI.
OXWPIiHHS NPU3BOANTL [0 3MIH Y PIBHSIX CTATEBUX FOPMOHIB YEPe3 MigBULLEHHS PiBHST €CTPOreHy, Lo MopyLLye
HopMarsibHi rpoyecu, HeobXigHi A1 PO3BUTKY peLenTUBHOro eHgomeTpisi. XKiHKu i3 CUHAPOMOM MOSIKICTO3HUX
SIEYHUKIB Ta OXXUPIHHAM XapaKTepu3yrTbCs OIfbLL TSXXKUM MEeTabosiqHUM | penpoayKTUBHUM (hEHOTUTOM, MaroThb
3HWXEHY (bepTUsbHICTb HaBiTb 3@ HASIBHOCTI eyMeHOopei Ta JeMOHCTPYIOTb TipLLi pe3yibTaTu Mpu 3acToCyBaHHI
eKCTpakopriopasibHoro 3arnsiigHeHHs. Takum YMHOM, BIJIMB OXUPIHHS Ha (hepTurbHICTb € 6araTtorpaHHiM: rop-
MOHaJIbHI MOPYLLEHHS, IHCYJTIHOPE3UCTEHTHICTb, 3anasibHi npoyecu Ta ANCQyHKL IS aannoynTOKIHIB CTBOPIHOKOTH
HecripusiTnBe cepenoBuLLe 471 HOPMAaibHOro (hyHKLIOHYBaHHS AEYHUKIB | 3abe3rne4YeHHs AKICHOI oBynauii.
Bnnue yiei naHaemii Ha penpoRyKTMBHY 3AATHICTb XIHOK € aKTyaslbHOK Ta HarasibHor npob/IeMOK0 CbOrOAeHHs,
Ky HeobxigHo gocniguty. Molyk nposoamscs B Scopus, Science Direct (Big Elsevier) i PubMed, Bkto4HO 3
6asamu gaHnx Medline. BukopucTtaHo K/K040BI C/10Ba «OXUPIHHS», «(hepTUSIbHICTb XIHOK», «6e3nnigasa». Ans
BUSIB/IEHHSI pe3ynbTatiB [OCIAXEeHHS, Ki He BJAanocs 3HauTu rig Y4ac OHMaviH-roLLyKy, BUKOPUCTOBYBAaBCS
PyYHUI noLLyK 6i6niorpadpii nybnikayis.

Kno4oBi cnoBa: oxupiHHsi; (hepTusibHICTb XIHOK; HaaIMLLIKOBa Maca Tina; 6e3nnigas; penposyKTUBHWI BiK;

ornsg

BB oxupinHg Ha QepTUILHICTL € OaraTorpaHHUM:
TOPMOHAaJIbHI TTOPYIIEHHS, iIHCYTIHOPE3UCTEHTHICTD, 3a-
MHaJbHi MPOIeCcH Ta AUCHYHKILST aTUMOLMTOKIHIB CTBOPIO-
I0Th HECTIPUSITIINBE CEPEOBUILIC /IS HOPMAJIbHOTO (hYyHK-
LiIOHYBaHHS SIEYHUKIB i 3a0e3MeueHHs SIKiCHO1 OBYJISILIil.
BruB i€l manmemii Ha penpoayKTUBHY 34aTHICTD 3KiHOK
€ aKTyaJIbHOIO Ta HaraJIbHOIO MPOOJIEMOIO CbOTOIEHHS, SIKY
HEOOXiTHO TOCTiTUTH.

[Tomyk nmpoBomuBcst B Scopus, Science Direct (Bin El-
sevier) i PubMed, Bxitouno 3 6azamu maHux Medline. Bu-
KOPUCTAHO KITIOUOBI CJIOBA «OXUPIHHS», «DepTUIIBHICTD
KiHOK», «Oe3rtigas». s BUsIBIeHHS pe3yabTaTiB JOCTi-
TKEHHS, SIKi He BIAJIOCS 3HAWTH Tijl Yac OHJIAH-TIOIIYKY,
BUKOPHICTOBYBABCS PYYHUI TOIIYK 6i0miorpadii myostikariid.

OXUpiHHSA CTa€ BCe OUIBII MOIIMPEHOIO INI00ATBLHOIO
MpoOJIEMOI0 OXOPOHHU 3I0POB’SI, sIKa HEraTUBHO BILIMBAE
Ha pi3Hi acIeKTH JIIOIChKOTO OpraHi3My, BKIIOYAIOUU pe-

MPOAYKTUBHY cucTeMy. OXUPIHHS CyPOBOMIXKYETHCS TTi/I-
BUILIEHHSIM BUITAJIKiB O€3ILTiAIsI SIK Cepell )KiHOK, TaK i cepel
4yoJI0BiKiB [1]. PemponykTruBHEe 3M10pOB’sI MOXHA OLIIHUTU
3a OaraTbMa MOTEHLIIMHUMU MOKa3HUKaMU, 110 OB sI3aHi
3 (hepTWIbHICTIO Ta Oe3MTinasaM. MixkHapOTHUI CJIOBHUK 3
IMUTaHb O0e3IUTiAAS Ta JorIsiay 3a pepTuiabHicTio 2017 poky
BU3HAYa€ (PePTUIIBHICTD K «30aTHICTh JOCITITH KJIiHIYHOT
BariTHOCTI» [2], Tomi SIK Oe3IIiaas — «3aXBOPIOBAaHHS, 1110
XapaKTepU3Y€EThCSI HE3IATHICTIO BCTAHOBUTH KJIiHIUHY Ba-
TITHICTD TTicist 12 MicslliB peryasipHOTO, He3axXUILEHOro
CTaTeBOTO aKTy» a00 «TepareBTUYHOIO JTOHOPCHKOTO 3a-
IUTiTHEHHST» [3].

BcecBitHs opranizanist oxoponu 3m0poB’st (BOO3)
OIMCYE OXUPIHHS K XPOHIYHE KOMIUIEKCHE 3aXBOPIO-
BaHHS, 1110 BU3HAYAETHCS HAAMIPHUM BilKJIaJAeHHSIM
KMPY, 110 MOXKE TOTipIIUTH 310pOB’s, 30KpeMa perpo-
IYKTUBHY ¢GyHKII0 [4]. 3a nanumu BOO3, y 2022 poi
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2,5 mapn mogeit BikoM Bim 18 pokiB Manu HaIJIUIIKOBY
Macy Tijia, 3 HUX nmoHaza 890 MJIH TOPOCIMX Mald OXM-
pinns. e Binnosinae 43 % nopociux Bikom Bia 18 pokiB
(43 % yonoBikiB i 44 % XiHOK), 1110 BKa3y€ Ha TEHIEHIIIO
1o 30inblIeHHsT MOpiBHAHO 3 1990 pokOM, KO TibKU
25 % nopocaux y Bili 18 pokiB i cTapiie Maau HaIJTUIII-
KOBY Macy Tina [4].

V XKiHOK OXMpPiHHS MOXe IMPU3BOAUTH 0 ITOPYIICHb
OBYJIAALIT, 3MiH Y TOpPMOHaJIbHOMY 0OajlaHCi Ta 3HUXKEHHS
SIKOCTi oo1uTiB. Lle MoXe 3MeHIINTY MMOBIPHICTb CBOEYAC-
HOTO 3BEepHEHHSI 32 MEIMYHOIO IOTTOMOTOI0 Ta TOTPUMAaHHSI
MPU3HAYEHUX CXEM JIiIKYBaHHS, TUM CaMUM IOJOBXYIOUU
oesrutinas [S]. JocimKeHHsST TOKa3yloTh, 110 HaBITh MPU
PeryJsipHUX MEHCTPYaJbHUX LIMKJIAX KiHKHU 3 OXKMPIHHAM
MalOTh HIDXYi piBHI TOHAZOTPOITIHIB, €CTPaIioNy Ta iHTiOiHY
B y donikynsipHiii dasi, 1110 HeraTUBHO BIUIMBA€E Ha dep-
TUIbHICTh. KiHKaM i3 HaAMipHOIO MacolO TiJla YU OXHU-
PIHHSIM 1 OE3IUTIAASIM PEKOMEHIYETHCS 3MEHIIUTH Macy
Tija 10 BariTHOCTI Ta MPOUTH JIiKyBaHHS O€3ILTiIas ISt
MOJIITIIIEHHS pe3y/IbTaTiB PEIIPOIYKTUBHOI (hYHKIIII Ta hep-
TUJBHOCTI [6].

Kpim Toro, oxXupiHHS BIUIMBA€ Ha YCITIIHICTh JOITO-
MiXXHUX penponyKTuBHUX TexHoJjorii (JIPT). XKinku 3
nigBuIeHUM iHgekcoMm macu tia (IMT), sxi nmpoxonsith
JIiKyBaHHs O6e3rutins 3a nonomoroto JPT, matoTe HUxXYi
MOKa3HUKU YCIIIITHOCTI IMOPiBHSIHO 3 >KiHKaMM 3 HOpMaJlb-
HOI0 Macoio [7].

Hani nocnimxkenHss STEPS, npoBeneHoro B YkpaiHi y
2019 pori, mokazanu, mo 59 % mopociaux yKpaiHiliB MalOTh
HaJUTMILIKOBY Macy TiJla, BKJI0Yaioun Maiixe 25 % mroneit i3
OXUpiHHAM. Ha chOrofHi TeHAEHILisl 10 OXUPIHHS JUILIe
3pOCTA€E | BUKJIIMKAE 3aHEMOKOEHHS, OCKUIBKM Oe3TLTiaIst
Bpaxkae OIHYy i3 cemu map [8].

3a ganuMmu MiHicTepcTBa OXOPOHM 300POB’ST YKpaiHu,
y 2023 potli criocTepiranaocst 3pOCTaHHSI 3aXBOPIOBAHOCTI
Ha HeiHdeKUiiHi XBopoOHu, BKIIIOUYAIOUN OXMPIiHHS Ta BU-
COKMIT piBeHb 0e3IUTiIsl YKpaiHChbKUX cimeli. Xo4ya KOH-
KpeTHi UM(pHU 1IOA0 BILUIMBY OKMPIiHHS Ha OS3ILIiAAs He
HaBOISIThCS, 3arajibHa TEHICHIIis 10 30iIbIIIEHHS BUTIAIKIB
OXUPiHHSI MOX€ HeraTUBHO BIUIMBATH Ha PEMPOAYKTUBHE
3I0pOB’sI HaceneHHs [9].

Mera naHoro orisity — BUAUIUTHA OCHOBHI naTogizioso-
TiYHI MeXaHi3MHM BIUIMBY OKMPiHHS Ha PO3BUTOK (hePTUIIb-
HOCTI Y XXiHOK pelpOIyKTUBHOTIO BiKY.

OXMpiHHS — 1I€ He IPOCTO CTaH HaAMIpHOI MacHu Tina,
a TIM0O0Ke CUCTeMHE 3aXBOPIOBaHHS, SIKE BIUIMBAE HA TOP-
MOHaJIbHUIi OajlaHC, MeTaboMiuHy (hyHKILiI0 Ta 3araIbHUMA
ctaH 3g0poB’a [10]. 2ZKupoBa TKaHMHA € TOPMOHAJILHO
aKTHBHOIO, a ii HaMipHa KiJIbKICTb, SIK i nediluT, Mpu3Bo-
ISITh 10 TTOpYIIeHHS (bepTUabHOCTI. 2KiHKM 3 HAAMipHOIO
Macol0 Tijla Ta OXMPIHHSIM CTpaxKIalTh Ha OBYJSITOPHI
po3iaau, MaToJOoTiuHi 3MiHM €HIOMETPisl, IKi MOXYTh,
MPU3BECTU 10 HECTIPUSITIIMBUX PENPOIYKTUBHUX PE3yIb-
TaTiB [11].

Bina xxupoBa TKaHMHA € CEKPETOPHUM i HAKOIIMYIYBaJb-
HUM OpraHoM, III0 BUKOHYE Oarato ¢yHKIIii [13]. 3okpeMa,
OJIMH KJ1ac IMTOKIHIB, BiTOMUIA SIK aAUINIOKIHU, TTOB’ I3aHUIA
i3 3HMKeHHSIM (bepTUIbHOCTI. Jlo HUX HaJlexXaTh JISTITUH,
rpeliH, pe3uCcTuH, BichaTuH, XeMepUH, OMEHTHH i alIuIlo-
HEeKTUH [14].

JlerrriH Gepe y9acTh y peryiisilii CIIOXXWBaHHS 1Xi, eHep-
TreTMYHOTO OajaHCcy Ta Macu Tija. BiH € nmepumm BiTKpuTUM
AIUIIOKiHOM, SIKMI BUKOHYE €HIOKPUHHI (PYHKIIii XKMPOBOL
TKAHWHU, CEKPETYETHCS aIUTIOIUTAMU i € Y TAKMX OpraHax,
SIK IIJIYHOK, IJIalleHTa, TimoTajaMmyc, rinogi3 i MoaoyHa
3ano3a. Peuenrop nentuny (LEPR) € petientopom onHoro
TpaHcMeMOpaHHOro noMmeHy. Ichye mrictb i3odopm LEPR
3aBOSIKM ajbTepHaTUBHOMY ciutaiicuary PHK. Jlentun
MPUTHIYY€E CTIOXMBAHHS 1Xi Ta CIpUsie BTpaTi eHeprii ro-
JIOBHUM YMHOM 4epe3 MpsIMUiA BIUTMB HA HEHPOHU TinoTa-
slamyca [15]. binbii BUCOKi piBHi JIENTUHY B KPOBi MOXYTh
MPU3BOAUTHU 10 XpOHiYHOro 3HIKeHHs perysuii LEPR B
MO3KY Y XiHOK i3 OXMPiHHSIM, a OiJIbII BUCOKI CHiBBiTHO-
meHHs1 1enTuH/IMT MOXyTh MOSICHUTU HUXYY YaCTOTY
BariTHOCTI IpY eKCTpaKopIiopaabHoMy 3arutizHeHHi (EK3).
JlocmiKeHHsST BUSIBUJIN, 11O PiBEHb JIIOTEIHi3yI0UOro rop-
MoHny (JII') OyB 3HaUHO HMKYMM Yy XKiHOK 3 OXKUPIHHSIM, SIKi
cTpaxaaloTh Ha ameHopeto [11, 16].

JlenTrH MoXe CIPUATU YTBOPEHHIO BUIbHUX paarKaliB
y DOIKYJISIpHIill piavHi, 110 IPU3BOIUTH 10 OKMCHIOBAIb-
Horo nomkomkeHHs1 JIHK oouuTiB. OnTumainbHi piBHI
JIETITUHY CIIPUSIIOTh HOPMaJIbHOMY PO3BUTKY OOIIUTIB, TOMI
SIK 1y>K€ BUCOKMUIT a00 HU3bKUI I1Oro piBEHb aCOLIIOETHCS 3
HU3bKOIO YACTOTOIO iMIUIaHTAalLlil eMOpioHiB. JlocaimKeHHS
1oKa3ajo, 110 XiHKU 3 ONTUMaJbHUM PiBHEM JICITUHY Y
domnikynsipHiit piguni (10—20 Hr/MJ1) Maau HaWBUILI IIAH-
CM Ha YCHIIIHY iMITIaHTaLito eMopioHiB micist EK3 [17].
BcranoBiieHo, 1110 Y XXKiHOK i3 BUCOKMM pPiBHEM JIENITUHY Y
GoMKyYISIpHIN pimvHi YacTillle crocTepiraaacs aHeyIUIOiais
OOIIMTIiB, 110 KOPEIIOBAJIO 3 HU3BKOIO SIKiCTIO eMOpiOHiB
nicnsg EK3 [18].

AnurnioHektuH (APN) — 1e 6ok, IKuii CeKpeTyeTh-
cs B XKMpPOBiil TKaHUHIi. Po3pizHsatoTs Tpu ¢hopmu APN: 3
HU3BKOIO MOJIEKYIsIpHOIO Macoio (APN-HM); cepentboro
(APN-MMW) i Bucokoto (APN-HMW). Takum unHOM,
1711 APN Oyno ineHTudikoBaHo tpu peuentopu: AdipoR1,
AdipoR2 i T-kaarepun [19]. PiBens uupkymaorouoro APN
3HUKYETBCS IIPU OXKUPIiHHI Ta MiABUILYETHCS MPU BTpaTi
macu Tijia. OCHOBHI eheKTH CIIpsSIMOBaHi Ha TiABUILIEHHS
YYTJIMBOCTI 10 iHCYIiHY LUISIXOM CTUMYJISILI TOMIMHAHHST
[JIIOKO3U B MEYiHIIi Ta M’si3aX, OMHOYACHOTO 3HMXXEHHS
[JIFOKOHEOTeHe3y B TMeUiHIl Ta CIIPUSHHS [3-OKMCHEHHIO
KUPHUX KUCTIOT y cKeJleTHUX M s13ax [20]. 3meHmenHs Adi-
poR1 i AdipoR2 Takox criocTepiranocsi B eHIOMETpii KiHOK
3 HEBAAJMMU CIpoOdaMU iMITIaHTallil MOPiBHSHO 3 XiHKa-
MM, SIKi BariTHUJIX Ta BAHOLIYBaJIM BariTHiCTh. Lle cBigunTh
PO BaXJIMBY posib nepeaadi curHaiiB APN y cnpuiiHsT-
JIMBOCTI MATKM Ta ii pojib Y HeBIAYi iMITJIaHTAllii Ta BTpaTi
BariTHOCTI Y XXiHOK i3 MeTabOJiYHMMU 3aXBOPIOBAHHSIMU,
TaKUMU SIK OXKMPiHHS Ta CUHIPOM MOJIiKiCTO3HUX SIEYHUKIB
(CITIKA) [5, 21].

3MeHIIeHHS CIPUINHSATINBOCTI €HIOMETPisl TTOB’SI13y-
I0Tb HE TiJIbKY 3i 3HUXKEHHSIM PiBHSI aIUTIOHEKTUHY, ajie i
MiABUIIIEHUM PU3MKOM BUHUKHEHHS IIyKPOBOTO MiabeTy
(LLI) [22]. T'opmoHanbpHa OUCPeTyJIsIiist, HU3bKUI piBeHb
OiJIKiB, 110 3B’A3yI0Th CTaTE€Bi TOPMOHU, i BUCOKUI1 piBEHb
aHAPOIeHiB BUKJIMKAIOTh TMCHYHKIIIO CeKpellil ToHama0-
TPOITiHiB rirorajiamyca, 1110 MPU3BOAUTD 10 3MEHIIICHHS
KUJIBKOCTI (pOIiKyJIiB, a TAKOX PiBHS IIporectepoHy [23].
SIK HaCIimOK — MpPUTHIYEeHHS MisITIbHOCTI SIEYHUKIB, a Ta-
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KOX TIOPYIIEHHSI MEHCTPYaJIbHOTO LIUKITY Ta OE3TLTiaIs.
3a pesyabraTamu D. Best et al., y )KiHOK 3 OKHUpPIiHHSM, SIKi
3HIKYBaJIM CBOIO Macy TijJla, YaCTO CIIOCTEPiragocs MoJiI-
LIEHHSI MEHCTPYaJIbHOTO LIMKITY, BiTHOBJIEHHS OBYJISILIT Ta
YYTJIMBOCTI 10 iHCYJIiHY, a TaKOXK 3HVXKEHHS PiBHSI aHAPO-
TeHIB, 110 € KPUTUYHUM IIJISI PETIPOAYKTUBHOTO 3I0POB’sl.
JocnimkeHHs moKa3alio, 1110 3HMXKEeHHST Macu Tijla 10 HOp-
MaJIbHUX TTOKa3HUKIB MOXE 3MEHIIUTU PU3UK PO3BUTKY
TaKUX YCKJIAMHEHb, SIK TeCTalliiHUI niabeT Ta mpeekiaaM-
ncis [24].

[Ile oqHUM BaxXJIMBUM aaUIIOKIHOM € PE3UCTUH, SIKUI
0Oepe yJ4acTb Y PO3BUTKY OXUPIiHHS, iHCYTiIHOPE3UCTEHTHO-
crti (IP), CIIK{ ta ennokpuHHOI nucdyHKIii. Yepes iioro
iHTiOyIOUMii BIJIUB Ha AUGEPEeHIiIOBaHHS aqUIIOLUTIB i
3B’5130K 3 IP BuHmMKae 3B’s130K MixX oxupinHaM i LIJI 2-ro
tamy [25].

Bicdhatun excripecy€eThcst pisSHOMaHITHUMU TKAaHMHAMU
Ta TUTMIAMU KJIiTMH, BKJIIOYAIOUM alUIIONUTH, JTiM(pOUUTH,
KiCTKOBUIT MO30K, MEYiHKY, M 513U, Tpodobaactu. Hocii-
TKEHHS in Vitro poJeMOHCTPYBaIU, 1110 Bic)aTUH CTU-
MYJIIOE€ TIOTJIMHAHHSI [JIIOKO3U SIK aAMTIOLIMTaMU, TaK i M s1-
30BUMU KJIITUHAMM, ONTHOYACHO MIPUTHIUYIOUM BUBLIBHEHHS
[II0KO3M Tenatouutamu [26]. HemonaBHiit MeTaaHai3
oKa3asB, 1110 IJ1a3MOBMI BichaTUH 3HAYHO ITiABUIIYETHCS
SIK y JIFOJIeH i3 HaIMipHOIO Macolo Tijla, TaK i B OCi0 i3 0Xu-
piHHsAM ab6o y nauieHTiB i3 L] 2-ro Tuiy Ta MeTaboIiyHUM
cuHIpoMoM [27].

byisio BusBIIeHO, 1110 eKCIpecisl reHiB i UMPKYJII00Yi
piBHi BicdaTuny 30inbiIeHi y xiHok i3 CIIKS nmopiBHsIHO
3 KOHTPOJIBHOIO TPYIOI0, BiiMOBiAHOO 3a BikoMm Ta IMT.
BcTraHoBIeHO O3UTUBHY KOPEJISILiio MixK KOHLIEHTpALli€l0
BicaTuHy y T1a3Mi Ta iHCYJIiIHOM HATIIE B OLHII MOei
romeoctasy HOMA-IR. ¥ 6aratoBuMipHOMY JIiHiiHOMY
perpeciifHoMy aHaIi3i 3BopoTHUIA 3B’s130K Mixk HOMA-IR
Ta iHAeKCOM YyTIMBOCTi sieuHuKiB (OSI) OyB BUsiBIEHU
y xiHok i3 CITKA (B = —0,18, 95% A1 —0,25, —0,11) [28].

YucaeHHi TOCTiIKEHHS MiITBePIKYIOTh HEraTUBHUI
BIUIMB OXUPIiHHS Ha sKicTb oouuTiB [29, 30]. Oouuty Xi-
HOK i3 OXXUPiHHSAM MEHIII, HiXX y XiHOK 3 HOPMaJIbHUM
IMT.

1P, mputamMmaHHa OXMPIHHIO, CTUMYJIIOE IEYHUKU TO
MiIBUIIIEHOTO BUPOOJICHHSI aHAPOTEHIB (TECTOCTEPOHY),
110 BUKJIMKAE OJIIrOMEHOPEI0, aHOBYJISILiI0 ad0 HaBITh
ameHopeto [31, 32]. IHcyTiH CTUMYITIOE TIPONYKYBaHHS aH-
NIPOTEHIB y sIEUHUKAX, 1110 TIPUTHIYY€E picT (GoJiKyiB Ta
oysstito. [TopymieHHs doikyjoreHe3y MpU3BOIAUTh 10
HepeTyJIIpHUX MEHCTpyalliii a00 aHOBYJISITOPHUX LIMKJTIB.
IligBuineHMit piBeHb IHCYJIIHY MOXKEe 3HIDKYBaTU 3IaTHICTh
E€HIIOMETPist 10 HOPMaJIbHOIT aanTallii mia yac ¢a3u perer-
TUBHOCTI, 1110 YCKJIaAHIOE iMIutanTarito [33, 34].

OXUpiHHS BIUIMBA€E HE JIMIIE Ha iHCYJIiH, aIuTIOKiHU,
ajie 1 Ha TOPMOH POCTY Ta OiJIKM, 1110 3B’SI3YIOTh iHCYJIi-
HomoniOHUI (haKTOp pOCTy, MPU3BOASYN 10 MOTiPIIEHHS
depTribHOCTI XXiHKU. [inepiHcymiHeMist Ta pe3UCTEHTHICTh
IO iHCYJIiHY MOXYTb BIUIMBATU Ha (PYHKIIiIO SIEYHUKIB Ta
€HJOMETPisl, BUKJIMKAIOUHN TillepaHAPOreHilo Ta 3MiHU CTe-
poinorenesy [35, 36].

Kpim Toro, 6iybi1 BUCOKI piBHI TPUTITILIEPUIIB i SKUPHUX
KMCJIOT, MOB’sI3aHi 3 OXKUPIHHAM i pe3UCTEHTHICTIO 10 iH-
CyJIiHY, MOXYTb ITOCUJTIOBATYU MPOAYKYBAHHS aHIIPOTEHIB Y

CXWJIBHUX IO IIbOTO XKiHOK [37]. BoHu TakoX MaloTh HIKYi
PiBHi IJ100YJTiHY, 1110 3B’SI3y€ CTaTeBi TOPMOHM, i BUIILI PiBHI
aHAPOTEHIB i €CTPOreHiB, HiXX y TUX, XTO MAa€ HOPMAJIbHY
Macy Tina [38].

O>XYpiHHS BIUTMBAE HA MEHCTPYaAJIbHUMA LIMKJI, 1110 MOXKe
YCKJIAMHUTHU PEeNpOnyKTUBHY (PyHKUI0 XiHKU [39]. T1pu
LIbOMY CIIOCTEPIira€ThCs rinorajgamiyHa Iuc@yHKIis, a came
HaJIMIIKOBA Maca TiJia MOPYUIyE CeKpPelito TOHAT0TPO-
MiH-PUJIiI3UHT-TOPMOHY Yy TinoTasiamyci. Lle mpu3Bonuts 1o
nopyiueHHst nponykyBaHHs JIT i @CT — Ki11040BUX YUHHU -
KiB HOpMaJIbHOTO MEHCTPYaJbHOTO LIMKJTY. Bucokuii piBeHb
eCTpOreHy npurHiuye HopmaabHy cekpelio @CI, 1110 Moxe
MPU3BOIUTHU 10 AHOBYJISALLIT Ta HEPETYJISIPHUX MEHCTPYAlliid.
OOo1MTH KiHOK i3 OXMPiHHSIM 200 HAJAMipHOIO Macolo Tijia
MalOTh HUXXYMI PiBEHb MOJIiIHEHACUYEHUX XUPHUX KHC-
JIOT MOPiBHSIHO 3 OOLMTAMU XiHOK i3 HopMasibHUM IMT
[15, 40]. JocmimkeHHs IToKa3aau, 110 Ha CKJIald XUPHUX
KUCJOT y hONIKYJISIpHiN piIvHI BIUIMBAE MPOLIEC JITTOMi3Y.
Kpim Toro, ¢omikyasapHa pinvHa MiCTUTb BUCOKMIA piBEeHb
0JIETHOBOI KMCJIOTH y TTAIiEHTOK 3 BUcOKUM IMT, 110 moxe
MpU3BeCTH A0 (pparmeHTallii emOpioHa [41].

Hocnimxenns R. Pasquali mokasaio, mo y xXiHOK 3
IMT > 30 oniromeHopest criocTepiranacs y 45 % BUTIAKiB,
25 % XiHOK MaJli TTOBHY aHOBYJIALi0, BTpaTta 5—10 %
MacH TiJla Joromarajia BiTHOBUTH OBYJIsLiI0 y 60 % XiHOK
[42]. LLi pe3yabTaTy MiATBEPAXYIOTh, 1110 HABITh HE3HAYHE
3HkeHH IMT mMoxke TOoNIIUTH eHOOKPUHHI ITapaMe-
TPU, YACTOTY OBYJISALIL Ta PEryJsipHICTh MEHCTPYaJIbHOTO
LIUKJTY, TUM CaMUM 30iIbILIYIOUN ITePCIEKTUBU (PepTUIh-
HocrTi [43].

OXUpiHHS Ta HasIBHICTh XXMPOBOI TKAHUHM TaKOXK
OB’ A3YIOTh 3i 30UIbIICHHIM 3anaJeHHs (MiIBUIICHHS
C-peakTuBHOTO 0OiJiKka Ta iHTEpJEKiHIB), ceKpelieto
nposananbHux uuToKiHiB (TNF-a, IL-6), mpoaykyBaH-
HSIM peaKTUBHUX KUCHEBUX panukaiiB [44]. Kpim Toro,
30iJIbIIIEHHS BUIbHUX XUPHUX KUCJIOT MOXE MPU3BECTU
10 TOKCUYHOTO eheKTy Ha penpoayKTUBHI TKAHUHU, BU-
KJIMKAaIO4YM KJIITUHHI Ta XpOHi4YHi 3amajbHi ctaHu [45].
XpoHiuHe 3ananeHHs, miaBuieHnit piseHb TNF-a, IL-6,
IL-1p Ta OKMCHIOBaJIbHUI CTpEeC MOXYTh MOTipILIyBaTH
PEUETNTUBHICTh KJIITUH €HAOMETPIisl Ta TPU3BOAUTU 10
HEeBIAJIMX iMIUIAHTALiil i HEraTUBHO BIJIMBATU Ha paHHi
cTajii po3BUTKY eMOpioHa, CIIPUSIIOUN BUKUIHAM [46, 47].
Lle Takox MoOXke 3HMXYBAaTU CUHTE3 aHTUMIOJIIEPOBOTO
ropmoHa (AMI') Ta moripiryBaTu siKicTh outikyaiB. AMI
€ JIOTIOMI’KHUM MapKepoM OBapiaJlbHOTO pe3epBy, alKe
BiH BUPOOISIETHCS IPAHYJIbO3HUMU KIITUHAMU MaJuX
(TIpeaHTpaJbHUX Ta AHTPAITLHUX) (DOIIIKYIIIB y IETHUKAX i
BUKOPHMCTOBYETHCSI JIJISI TPOTHO3YBAHHS PENPOIYKTUBHOTO
MOTeHIiaTy XiHKu [48].

3a 1aHuMM JesTKUX TocIimkeHb [49, 50], XiHKU 3 0Xu-
piHHsaM, gki He MatoTbh CIIKS, neMoHCTpyIOTh 3HaYHO
Hkdi piBHi AMI (Ha 20—30 %) TTOpiBHSHO 3 XiHKaMHM 3
HopMmanabHuM IMT.

JlocmimkeHHST MOJIEKYIIPHUX MEXaHi3MiB, 110 JIeXKaTh
B OCHOBI 3HMKEHHST (PEPTUIIHHOCTI Y XXKiHOK 3 OXXMPiHHSIM,
BKAa3yI0Th Ha MTOPYIIEHHS alloNTo3y KJIITUH eHnoMeTpis. Lle
MOXe€ TTPU3BOIUTH 10 3MiH Y OTO CTPYKTYpi Ta MOPYIICHHS
npoiiecy (opMyBaHHSI HOPMaJIbHOIO €HIOMETPiaIbHOTO
apy, HeoOXiTHOTO [JIsT YCIIIIHOI iMIITaHTalii [51].
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Vcmix iMmuranTaiii eMopioHa 3aJ1eXXUTh Bill CHHXpOHi3a-
i1 XKUTTE3IATHOTO eMOpiOHAa 3 peLIENNTUBHUM €HIOMETPIEM.
3 i€l mpuurHM 0yJI0 PETEIBbHO TOCTIMKEeHO BiIKHO iMILIaH-
tanii (WOI — xputuyHuii nepion yacy, mpoTsiroMm siKoro
€HIOMEeTPiil TIOAMHN HAUOLIbII CIPUMHITIMBUI 10 eMOpi-
oHa). JlocimxeHHs mokasanu, o miapuineHuii IMT moxe
MOTIPIIUTU COPUUHSATAUBICTD €HAOMETPil0, BUKIMKAIOUN
3HAYHi TPAaHCKPUNTOMIUHI BiIMiHHOCTI €HIOMETPil0 MixX
JKiHKaMU 3 OXXHPiHHSM i 6€3 HbOro, HEMUHYYE CITPUSTIOUN
3HUXKEHHIO piBHS iMIUIaHTAaIlii Ta 30iIbIIEHHIO YaCTOTHU
BUKMIHIB [52].

OxupiHHS Nopyllye npolec, 3Huxytouu piseHb VEGF
(cymmHHOTO eHIOTeTiaIbHOTO (DaKkTOpa poCTy), SIKUI Bifro-
BiJla€ 3a YTBOPEHHS HOBUX cynvMH. HenocTtaTHiil po3BUTOK
CYIMHHOI MepeXi B eHIOMETPii 3HIKYE 10T0 3MaTHICTD 3a-
0Oe3nevyBaTy JOCTaTHiA KPOBOOOIT i MOCTaYaHHSI MOXXUBHUX
PEYOBHUH, 11O POOUTH EHAOMETPiii MEHII IIPUIATHUM IJIsI
iMrmanTauii [53, 54]. Lle po3risiaeTbes IK pu3uK PO3BUTKY
IUTAllEHTAapHUX aHOMAJTiid, 1110 TIPOSBISETHCS OiIbII BUCO-
KMM piBHEM BUKUIHIB, MEPTBOHAPOIKEHD i ITpeeKIaMIICil
B MOIYJISILIL 3 OKUPiHHSM [55].

Kpim Toro, oxXXupiHHS MOXe 3HMKYBaTU YCITIIIHICTb
APT, rakux sk EK3, a TakoxX miaBUIyBaTH PU3UKU
yCKJIQIHEHb Mif yac BariTHOCTi. JlocmimkeHHs MmoKa3y-
10Th, 1110 XiHKYU 3 IMT nonan 30 MaroTh HUKYi TOKA3HUKHU
ycnimHocTi EK3 nmopiBHsSHO 3 XiHKaMU 3 HOpMaJbHUM
IMT. 30kpema, y HUX CITOCTEPIra€ThCsl 3HMKEHHS YaCTOTH
HacTaHHS BariTHOCTI Ta MiABUIIEHHS PU3UKY BUKUIHIB
[56]. OxupiHHS y MaTepi NPU3BOIUTH A0 3aMKHYTOTO L1~
KJ1y Y HaIlIaKiB 3 BUCOKMM PU3UKOM OXUPIHHSI Yy TOPOCINX
i MiIBUILIEHUM PU3MKOM CMEPTHOCTI Bil ycix mpuuuH [57].
BaritHi XiHKU 3 OXXMPiHHSAM MatoTh Ha 30 % BUIIMI pU3UK
BPOIXKEHUX aHOMaJIiii HEpBOBOI TPYOKU, Ceplisl Ta KiHIIiBOK,
HiX BariTHi XiHKY 3 HopManbHuM IMT [58].

[TamieHTKH, SIKi 3MOTJIM TOCSITTU 3HAYHOI BTpaTU Macu
TiJla, MaJid YABIYi BULIWI piBeHb XKMBOHAPOIKEHHST, HiX Ti,
sIKi IIboTO He 3poown (67 vs 33 %; P = 0,089), cepen Hux
criocTepiragacs TeHISHIIisI 10 BUILUX IMOKA3HUKIB CIIOH-
TaHHO 3adaTux BaritHocrteit (35 vs 17 %; P = 0,15). Yci
HECMOHTaHHI 3a4aTTs OyJM JOCATHYTI a00 3a JOIMOMOIOI0
BHYTPIIITHBOMATKOBOI iHceMiHalrii, a0o EK3 [59].

Takum yrMHOM, HECTTPUSATAUBI PENPONYKTUBHI Mep-
CIIEKTHUBH Y XKiHOK i3 OXKMPIHHSIM MOXYTb OYTU OB’ sI3aHi
3 pi3HUMU €HIOKPUHHUMM Ta META0OJIYHUMU po3ana-
MM, SIKi BIUTMBAIOTh Ha PicT (PoTiKyJiB, QYHKIIiIO )KOBTOI'O
TiJla, paHHi#l po3BUTOK eMOpioHa, QyHKIIito TpodobiacTta
Ta Ha pelenTUBHICTL eHgoMeTpito [60]. Js mominimeH-
HsI PEMPONYKTUBHUX PE3YIbTATIB Yy KiHOK 3 OXUPIHHSIM
BaXKJIMBO BMPOBAMIXYBAaTHU iHTEPBEHIIil, CIPSIMOBaHi Ha
3HMKEHHS MAcH TiJla, KOPEKIlilo MeTaboIiYHUX IMOPYIIEeHb
Ta ONTUMI3allilo TOPMOHAILHOTO OanaHcy abo OGapiaTpuy-
Hy xipyprito. Lleit miaxin He auIlle MiABUILYE IIAHCU Ha
YCITillTHE 3a4atTs, aje i 3HUXKYE PU3UK YCKIIAIHEHb TIif
Yyac BariTHOCTI.

BcHoOBKM

OxupiHHA € 6araToakTOPHUM CTaHOM, SIKMI He-
raTUBHO BIIJINBA€ Ha PETNPONYKTUBHY (PYHKIIiIO KiHOK
yepes CKJIaaHy B3a€EMO/IiI0 TOPMOHAIbHUX, METa0OJiUHUX
Ta 3alaJIbHUX MeXaHi3MiB. AHaJji3 HasIBHOI JiTepatypu

CBIIUMTH MPO T€, IO MiABUIIEHA Maca Tijia Ta HaJIJIU-
IIOK XXMPOBOT TKAHUHU BUKJIMKAIOTh HU3KY AUCGHYHKIIIH,
SIKi IpsIMO a00 OIOCEePEeIKOBAHO 3HUXKYIOTh (hepTUIb-
HicTb. OXUpPiHHS CIPUYMHSIE TOPMOHAIBLHUI T1cOaTaHC:
MiABUILEHI piBHI iHCYJiHY Ta iHCYJIiHOPE3UCTEHTHICTh
3yMOBJIIOIOThH TillepaHAPOTEHII0, 110 MOXe MPU3BOAU-
TU 10 TIOPYILIEHHS OBYJIALIil Ta pO3BUTKY IMOJIiKiCTO3HUX
SIEYHUKIB. 3HUKEHHS BUPOOJICHHS rOHAAOTPOIIHIB, Ta-
kux sk @CI ta JIT, pazom i3 30iabllIeCHHSIM aHAPOTEHIB
BILJIMBA€E Ha O03piBaHHS (DOIIiKYJIiB, 1110 BimoOpaxaeTnes i
Ha 3HWXeHHi piBHSI AMI ta Ha epektuHocTi JAPT. [Tpu-
TaMaHHi OXMPiHHIO 3aMajbHi MPOLIECU Ta OKUCHIOBAIb-
HUIi CTpec HEraTUBHO BIJIMBAIOTh Ha KIITUHHY (DYHKILiIO
SIEUHUKIB. 3MiHM B ceKpellil aquImoLUTOKIHIB Ta iHIITUX
TOPMOHIB XMPOBOi TKAHUHU MOXYTb ITOTipIIIyBaTH SIKiCTh
OOLIMTIB 1 3MEHIIYBATHU iX 3JaTHICTh A0 YCITiLIHOIO 3a-
IUTIZHEHHS, 110 € BaXXJIMBUM YMHHMKOM IIPU JiKyBaHHi
oe3rutinas.

KonduikT intepeciB. ABTOp 3asiBJIsIE MPO BiICYTHICTb
KOHQJIIKTY iHTepeciB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBII JAHOI CTATTI.
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Obesity and its negative impact on the fertility
of women of reproductive age

Abstract. The global increase in obesity and its pronounced nega-
tive impact on the female reproductive system is of particular im-
portance for clinical practice. The purpose of this review was to
highlight the main pathophysiological mechanisms of obesity in-
fluence on the development of fertility in women of reproductive
age. Currently, obesity has reached epidemic levels among women
of reproductive age with a multitude of consequences. It predisposes
to several reproductive complications that ultimately affect the level
of fertility. Obesity leads to changes in sex hormone content due
to increased estrogen levels, which, in turn, disrupts the normal
processes necessary for the development of a receptive endome-
trium. Women with polycystic ovary syndrome, who also suffer
from obesity, demonstrate a more severe metabolic and reproductive
phenotype and have reduced fertility even with eumenorrhea and

worse results when using in vitro fertilization. Thus, the impact of
obesity on fertility is multifaceted: hormonal disruptions, insulin
resistance, inflammatory processes and adipocytokine dysfunction
create an unfavorable environment for normal ovarian function and
ensuring high-quality ovulation. The influence of this pandemic on
women’s reproductive capacity is a relevant and urgent problem of
today that needs to be investigated. The search was conducted in
Scopus, Science Direct (from Elsevier) and PubMed, including
MEDLINE databases. The keywords used were “obesity”, “female
fertility” and “infertility”. A manual search of the bibliography of
publications was used to identify study results that could not be
found during the online search.

Keywords: obesity; female fertility; overweight; infertility; repro-
ductive age; review
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Thyroid lobectomy in childhood:
a case study of papillary carcinoma

Abstract. Papillary thyroid carcinoma (PTC) is the most common form of thyroid cancer in children, although its
presentation in this age group remains rare. PTC, despite having a good prognosis, can present more aggres-
sively in children than in adults. Diagnosis typically begins with physical examination and ultrasound, followed by
fine-needle aspiration biopsy (FNAB) for cytological assessment using the Bethesda system. Standard treatment for
PTC is surgery — lobectomy or total thyroidectomy depending on disease spread, cytological findings, and patient
profile. This paper presents the clinical case of a 9-year-old female patient with a suspicious thyroid nodule, success-
fully treated through thyroid lobectomy. Ultrasound revealed a solid, hypoechoic nodule with microcalcifications in
the right thyroid lobe. FNAB returned a Bethesda V classification, raising suspicion for papillary carcinoma. After a
multidisciplinary evaluation by the medical team (endocrinologist, surgeon, cytopathologist, radiologist, pediatric on-
cologist), a right thyroid lobectomy was decided upon for both diagnostic and therapeutic purposes. During surgery,
a well-confined nodule was identified with no apparent invasion into surrounding tissues. Histopathological analysis
confirmed papillary thyroid carcinoma, follicular variant, no vascular or extrathyroidal invasion, no metastases in the
examined lymph nodes. These findings suggested a localized disease form with an excellent prognosis. Following
the intervention, the patient recovered without complications: vital parameters remained stable, with no signs of
bleeding or local infection; follow-up ultrasound at 6 weeks showed no residual formations, and normal structure
of the left lobe and surrounding tissues. There was no need for total thyroidectomy or radioactive iodine therapy,
in accordance with current protocols for localized cases. The importance of early diagnosis, appropriate surgical
treatment, and careful clinical follow-up is discussed, as well as the role of a multidisciplinary team in managing
pediatric endocrine oncology cases.

Keywords: thyroid; papillary carcinoma; childhood; lobectomy; case study

Introduction

Thyroid carcinoma is among the rarest malignancies in
childhood, accounting for approximately 1.5—3 % of pediat-
ric neoplasms [1]. Thyroid cancer is rare in children, but its
incidence is increasing. Recent data have clarified important
similarities and differences between thyroid cancers originat-
ing in childhood and in adulthood [2]. The genetic drivers of
pediatric thyroid cancers are similar to those in adult tumors
but comprise more gene fusions and fewer point mutations.
Clinically, despite frequent metastatic spread, pediatric thy-
roid cancer has an excellent prognosis and mortality is rare
[3]. Therefore, treatment approaches must weigh carefully
the morbidity of thyroid cancer treatments against their be-
nefits. Current key questions include which children require

total thyroidectomy rather than more limited and safer lobec-
tomy, and in which children does the benefit of radioactive
iodine therapy outweigh its risk of inducing a secondary
malignancy. Finally, molecular therapies targeting genetic
drivers of thyroid cancer now provide effective treatment for
children with progressive, radioiodine-refractory disease, as
well as opportunities to explore novel neoadjuvant uses that
facilitate therapeutic surgery or radioactive iodine.

The most common type is papillary carcinoma (PTC),
which, despite having a good prognosis, can present more ag-
gressively in children than in adults [4, 5]. Diagnosis typically
begins with physical examination and ultrasound (USG),
followed by fine-needle aspiration biopsy (FNAB) for cyto-
logical assessment using the Bethesda system [6]. Standard
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treatment for PTC is surgery — lobectomy or total thyroid-
ectomy depending on disease spread, cytological findings,
and patient profile [1].

Early identification and treatment of thyroid disease in
children and adolescents is critical to optimize growth and
development. The primary care physician plays a critical
role in identifying patients at risk. An understanding of risk
factors, clinical signs and symptoms, and interpretation of
screening laboratories ensures an efficient and accurate diag-
nosis of these common disorders. Regular communication
between the primary care physician and the subspecialist
is critical to optimize outcome because the majority of pa-
tients with thyroid disorders will require long-term to lifelong
medical therapy and/or surveillance [4].

Case presentation

The patient was a 9-year-old girl who complained of mild
neck pain, a sensation of tightness, and localized warmth.
Thyroid function was within normal reference values. USG
revealed a solid, hypoechoic nodule with microcalcifications
in the right thyroid lobe. FNAB returned a Bethesda V clas-
sification, raising suspicion for papillary carcinoma.

After a multidisciplinary evaluation by the medical team
(endocrinologist, surgeon, cytopathologist, radiologist,
pediatric oncologist), a right thyroid lobectomy was decided
upon for both diagnostic and therapeutic purposes.

Intraoperative findings and histopathology. During surgery,
a well-confined nodule was identified with no apparent in-
vasion into surrounding tissues. Histopathological analysis
confirmed:

— papillary thyroid carcinoma, follicular variant;

— no vascular or extrathyroidal invasion;

— no metastases in the examined lymph nodes.

These findings suggested a localized disease form with an
excellent prognosis.

Postoperative status and follow-up. Following the interven-
tion, the patient recovered without complications:

— vital parameters remained stable; no signs of bleeding
or local infection;

— follow-up ultrasound at 6 weeks showed no residual
formations, and normal structure of the left lobe and sur-
rounding tissues;

— there was no need for total thyroidectomy or radioac-
tive iodine therapy, in accordance with current protocols for
localized cases [1, 7].

Discussion

Differentiated thyroid cancers, which include papillary,
follicular and Hiirthle cell cancers, are the most frequent
pediatric endocrine neoplasia, although they are rare in
children and adolescents [8]. Pediatric thyroid cancers have
a different clinical presentation and course than those of
adults. Compared to adults, lymph node metastasis, extra-
thyroidal extension and distant metastasis at presentation are
more frequent in the pediatric age group [9]. However, the
prognosis of thyroid cancer in children is usually more fa-
vorable compared to adults. Until recent years, children with
thyroid cancers were managed according to the recommen-
dations in adult guidelines. However, a more comprehensive
diagnostic approach is essential in the pediatric age group,

realizing that pediatric thyroid cancers have different clini-
cal outcomes. In 2015, the American Thyroid Association
(ATA) published a guideline regarding the management of
pediatric thyroid cancer. Since then, diagnosis and treatment
modalities recommended in the ATA guideline have been
used for pediatric thyroid cancers [1]. This case highlights the
importance of a coordinated approach to managing thyroid
nodules in pediatric age. According to the ATA [1], nodules
> 1 cm with suspicious characteristics should undergo FNAB
and be considered for surgery if classified as Bethesda IV—VI.

In pediatrics, papillary carcinoma often presents with
lymphatic spread even in the absence of clinical symptoms
[10]. However, in localized cases, lobectomy is sufficient,
avoiding potential side effects of total thyroidectomy such as
hypoparathyroidism or recurrent laryngeal nerve injury [11].
Additionally, long-term follow-up is crucial for pediatric
PTC patients to detect recurrences or new formations [12].
This case reinforces the value of early intervention, evi-
dence-based decision-making, and close communication
among professionals from various disciplines.

In the pediatric population, the lower incidence of
thyroid cancer together with a higher incidence of cervical
lymph node metastasis, may be a possible reason for the in-
creased risk of surgical complications. Therefore, it is recom-
mended that thyroid surgery in children should be performed
by high-volume thyroid surgeons. All children with newly
diagnosed PTC should be comprehensively evaluated prior
to surgery by a multidisciplinary team consisting of pediat-
ric endocrinologists, radiologists, and surgeons to optimize
surgical outcomes.

Conclusions

Thyroid lobectomy is an effective and safe surgical inter-
vention in managing localized papillary carcinoma in chil-
dren. Early diagnosis, appropriate treatment, and ongoing
monitoring contribute to an excellent prognosis and help
avoid more aggressive interventions when not necessary. Pe-
diatric cases always require multidisciplinary assessment and
careful application of modern clinical guidelines.
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AobGeKToMis LLUTONOAIGHOT 30A03U B AUTSIYOMY BiLli:
KAIHIYHMIA BUNOAOK NAMIASIPHOT KAPLMHOMMU

Pe3rome. IMamingpHa kapuuHoMa HIMTOMONIOHOI 3a103U
(TMKIL3) € HaitriomuMpeHinowo hopMoIo paKy HIUTOTOAIOHOI 3a-
JIO3U B AiTel, Xo4a ii MaHicecTallisI B Lili BIKOBili IpyIIi 3aI1IIa-
eTbes pinkicHolo. ITKII3, He3Baxkauu Ha XOPOIINil TPOTHO3,
y IiTeil MOXe MaTu OLUIbII arpeCUBHUI Mepedir, HiXX y AOPOCIMX.
JliarHOCTUYHMIA MPOLEC MOJISATaE B MPOBEAEHHI (hi3uKaibHOTO
OIJISINY, YABTpa3ByKoBoro gociimkeHHs (Y 3/1) i TOHKOroi1KoBoi
acmipauiiitHoi nyHkuiiiHoi 6iomncii (TAIIB) nast muTonoriyHoi
OLIiHKM 3a pornomoroto cucteMu Bethesda. CtaHnmapTHUM Me-
tonoMm JikyBaHHs [TKI3 € xipypriuHe BTpy4yaHHs1 — J100€K-
TOMisl a00 TOTaJIbHA TUPEOINEKTOMisl 3aJIeXKHO Bill MTOIIMPEHHST
3aXBOPIOBAHHSI, LIMTOJOTIYHUX 3HAXiMOK Ta Mpodilio malieHTa.
HageneHo kJiHiYHMIT BUTIAA0K Mi03PpU Ha BY30J1 LIIUTOMNOAIOHOI
3aJ1031 B 9-piyHOI NiBYMHKH, JIIKyBaHHS SKOI 32 TOIMIOMOTOIO
JnobexkToMii 0yio yemimauM. [1ig yac ¥Y3/1 BUSBMIEHO IIIIbHUIA,
rimoexoreHHUi By30J i3 MiKpoKaJblIMHAaTaMU B MpaBili yacTIili
muToroaioHoi 3amo3u. 3a nanumu TAIIB oTpuMaHo pe3yiib-
TaT: KaTeropis V 3rimHo 3 kiacudikaiieo Bethesda (mimo3pa
Ha NanisipHy KapuuHomy). [Ticiisg KOMITJIEKCHOTO 00CTeXKEHHS
MEIUYHOI KOMaHI0I0 (€HIOKPUHOJOT, Xipypr, IIUTOMNATOJOT,
PEHTIeHOJIOT, AUTSIYMUI OHKOJIOT) OYJIO IPUMHSTO PillIeHHS PO

MPOBEAEHHS MPaBOOIYHOI JJOOEKTOMII IIIMTOIMOAIOHOT 3a103U K
i3 IiarHOCTMYHOI0, TaK i TepaneBTUUHOI0 MeTolo. [1ix yac ore-
pailii BUSIBJIEHO YiTKO BimMeXOBaHUI By30J 0e3 03HaK iHBa3ii
B HABKOJIMIIHI TKAHUHU. [icTomaTosoriyHuii aHami3 miaTBep-
nuB niarHo3 [TKI 3, domikyasipHuii BapiaHT, 63 CyIMHHOI a60
eKCTpaTUpeoinHoi iHBa3il Ta 6e3 MeTacTasiB y JOCHIiIKYBaHUX
nmimdatnaHux Bysnax. Lli maHi cBimuaTh mpo oKarizoBaHy (op-
My 3aXBOPIOBAaHHS 3 BiIMiHHUM MporHo3oMm. [licis BTpydyaHHs
MalieHTKa BUMUCAaHAa 3 KJIiHIKW 0e3 YCKJIaIHEeHb: XXUTTEBO BaX-
JIVBI MapaMeTpy 3aJIMIIAINCS CTaOLTbHUMU, He OYJIO KOTHUX
03HAaK KpoBOTedi ab0 MicleBoi iH(eKIIii, KoHTpoabHe Y 3] uepe3
6 TUKHIB He 1T0Ka3aJ10 3aJIMIIIKOBUX YTBOPEHb, a CTPYKTYpa JIiBOi
YacTKU Ta HAaBKOJIMILIHIX TKAHUH OyJia HopMasibHOI0. He BUHUKIIO
oTpedu B TOTAIbHIl TUpeoineKToMii abo Tepartii panioaKTMUBHUM
OIOM BiIIIOBIAHO 1O YMHHMX ITPOTOKOJIIB IIIOI0 JIOKAJIi30BaHNX
BUIMankiB. OOroBOPIOETHCS BaXJIUBICTh PAHHbBOI 1i1arHOCTUKMU,
BilMOBiTHOTrO XipypTiYHOrO JiKyBaHHS i peTeJIbHOTO KJIiHIYHOTO
CIIOCTEPEXEHHSI, a TAKOX POJib OaraTonpodiabHOI KOMaHAMN Y
BEIEeHHi [IiTeil i3 paKoM eHIOKPUHHOI CUCTEMMU.

KiouoBi ci1oBa: murononioHa 3ano3a; maniasgpHa KapluHOMa;
JNUTUHCTBO; JOOEKTOMIsI; KJIIIHIYHUI BUITaIOK
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. L-TUPOKCW
JleBOTUPOKCUHY HaTpPIlO
50/75/100/125/150 mkr

BEPJ1IH-XEMI

i
7
///:,/a/r z

L-Tupokcun 150 bepniH-Xemi
Ta6netku no 150 Mkr (mcg)

NesoTupokcuuy HaTpito 150 MKr (mcg)

. L-TupokcuH 100 Bepnin-Xe

Ta6netku no 100 mkr (mcg)

TNeBoTUPOKCHHY HATPi0 100 MKT (MCE)

50 Ta6netok

JANA NepopanbHOro 3acTOCyBaHHA.

50 TabneTok
/NS NEPOPANLHOO 3aCTOCYBaHKS.

B Eeentn ey

L-TupokcuH 125 BepmH-Xem
Ta6neTku no 125 mkr (mcg)

NIeBOTHPOKCHHY HATPi0 125 MK (MCg

. L-TupokcuH 75 BepniH-Xemi
TabneTku no 75 mur ) /

BeRuN-cueme
V MENARINT

Jn £ .
50 Taénetok == :
[INS NePOPaNbHOro 3aCTOCYBaHH . . i ;3;
L-TupokcuH 50 bepniH-Xemi it
A
Ta6neTku no 50 mkr (mcg) gg'g
¢ 7 At NeBOTHPOKCHHY HATPIt0 50 MK (MCE) £

50 Tabnerok
[INA NePOPANLHOTO 3aCTOCYBaHHS

oequn.chewre
v MENARINI

Ila o
CtabinbHIiCcTh ,qosn‘

£

OpwuriHanbHM” npenapar’®
Bucoka cTabinbHicTb y Oyab-aKoMy KnimaT
XXoaHux poaaTtkoBuX 3acTepeXXeHb Ang nauieHTie!' 467

Be3 KOMMNOHEHTIB TBAPUHHOIO NOXOAKEeHHS 4

TaOGneTky MOXXHa po3A[inuTY Ha piBHI Bo3n'4

Indpopmauis npo peuentypHi nikapcebki 3acobu Ans mes X i ¢ TUYHUX npaLil iB. MMepen 3acTocyBaHHaM GyAb-sKOro nikapcbKoro 3acoby, 6yab
nacka, 060B’13KOBO Y ) C IOMTECSI 3 I( TEKCTOM YUHHOI IHCTPYKUIi A5 MeANYHOIrO 3aCTOCYBaHHS.

CkopoueHa iHpopmauisa npo nikapcbki 3aco6u L-TUPOKCUH 50 BEPJIIH-XEMI/ L-TUPOKCWUH 100 BEPJIIH-XEMI, PN N2 UA/8133/01/02 i N2 UA/8133/01/01,
L-TUPOKCWUH 75 BEPJIIH-XEMI, PIN N2 UA/8133/01/03, L-TUPOKCUH 125 BEPJIIH-XEMI, PN N2 UA/8133/01/04, L-TUPOKCUH 150 BEPJIIH-XEMI,
PN N2 UA/8133/01/05

Aitoyi peyoBuHM: 1 Tabnetka MiCTUTb 1E€BOTUPOKCUHY HaTpilo 50 mkr a6o 100 mkr, 75 mkr, 125 mkr, 150 Mkr (BianosiaHo). Moka3aHHs. [Jo6posikicHWiA 306 3 eyTUPeoigHUM
CTaHOM DYHKLT LUMTOBUAHOT 3251031, NpodinakTnka peumavy 306a nicns pesekLii 306a 3 eyTMpeoiaHnM CTaHOM GYHKLT LUIMTOBMAHOT 3251031, 3aMiCHa Tepanisi Npu rinoTupeo-
3i pi3HOi eTiosNorii, cynpecrBHa Ta 3amicHa Tepanis paky WUTOBUAHOI 3251031, FOSIOBHUM YMHOM MicAs TupeoiaekTomil - ans o3 50 mkr, 75 mkr, 100 mkr, 125 mkr, 150 mkr; gomno-
MiXHWI 3acCi6 Ans TMpeocTaTUYHOI Tepanii rinepTMpeo3y Nicns AOCATHEHHS €YyTUPEOIAHOIO BYHKLIIOHANBHOro CTaHy - Ans o3 50 mkr, 75 Mkr, 100 MKr; ik AiarHOCTUYHWIA 3aci6
npu NPOBEAEHHI TECTY TUPEOoiaHOI cynpecii - Ans Ao3 100 mkr Ta 150 mkr. MpoTunokasaHHa. MigBuLLeHa YyTAMBICTb A0 OyAb-KOro KOMMOHEHTA Npenaparty; HeNikoBaHW Fi-
nepTMpeos Byb-KOro NOXO4KEHHS; HeNikoBaHa HEAOCTaTHICTb KOPY HAAHMPKOBUX 3aJ103; HeJlikoBaHa rinodisapHa HEJOCTATHICTb; FOCTPUIA iIHGAPKT Miokapaa; roCTpUii Mio-
KapAWT; rOCTPUIA NaHKaPAUT; OAHOYACHE 3aCTOCYBaHHS JIEBOTUPOKCUHY i By Ab-SKOr0 TMPEOCTATUYHOr O 3aco0y B nepioA, BaritHOCTi. MoGivHi peakuir. [lyxe 4acTo i 4acTo: npu-
CKOpeHe cepLebutTs, 6E3COHHS, FOJIOBHMI GiNb, FiNepTMPe03, Taxikapais, HepBO3HICTb. CNOci6 3acTocyBaHHS Ta A03U. HAMBIAYanbHY JOOOBY 403y NpenapaTty BU3HavaTtu
Ha MiacTaBi pe3ynbTaTiB 1abopaTopHUX aHani3iB Ta KiHIYHOrO 06CTeXeHHs. Tepanilo cnif Po3noYMHATU 3 HU3bKOT 03U | TOCTYNOBO 36iNbLUyBaTH (KOXHI 2-4 TUXHI) 0 HEOOXiA-

HOI TepaneBTM4HOI A03u. MpuiiMaTy Npenapart HaTLLe, 9K MiHiMym 3a 30 XBUSIMH A0 CHigaHKy, TaBNeTKy KOBTATY LLMMK, 3anvBaioHYn HEBEMKOIO KiflbKiCTIO pianHu. BUpOGHUK.
BEPJIIH-XEMI AT T niHikep Ber 125, 12489 BepniH, HimeuunHa.

1. IHCTPYKLis ANs MeOUYHOro 3acTOCYBaHHS ikapcbkux 3acobis L-TMPOKCWH 50/100 BEPJIIH-XEMI, PM N2 UA/8133/01/02 Ta N2 8133/01/01. 2. IHCTPYKL,isi ANSt MEANYHOrO 3aCTOCYBaHHS likap-
cbkoro 3acoby L-TMPOKCWH 75 BEPJIIH-XEMI, P N2 UA/8133/01/03. 3. IHCTPyKLjisi Anst MeANYHOro 3acToCyBaHHs Nikapcbkoro 3acoby L-TUPOKCWH 125 BEPJIIH-XEMI, PI N2 UA/8133/01/04.
4. IHCTPYKUIiS AN MEAUYHOTO 3aCTOCYBaHHS Nikapcbkoro 3acoby L-TUPOKCWH 150 BEPJIIH-XEMI, P N2 UA/8133/01/05. 5. MateHT EBponeiicbkoro nateHTHoro sigomctea N2 EP3576795A1 Ha
nepopanbHKil TMPEOIAHWIA TepaneBTUYHNI 3aci6, TepMiH Ajii o 2 noTtoro 2038 poky. [locTynHuii 3a nocunaHHsm: https://patents.google.com/patent/EP3576795A1/en. 6. Jlopatok 24 ao Mopsiaky
NPOBEAEHHS EKCNEPTU3UN PEECTPALiHMX MaTepianiB Ha Nikapcbki 3acobu, LLLO NOAAI0TLCS HA AEPXKaBHY PEECTPALO (MEPEPEECTPALLI0), @ TAKOX EKCNEPTU3N MaTepianis PO BHECEHHS 3MiH [0 pee-
CTpaujiHMx MatepianiB MpoTarom fAii  PeecTpauiiiHoro noceigyeHHsi, 3arBepmkeHuii Hakazom MO3 N2 426 Big 26.08.2005 3i 3miHamu. JIOCTYyMHWIA 32 MNOCUNAHHAM:
https://zakon.rada.gov.ua/laws/show/z1069-05#n340. 7. Annex to the European Commission guideline on ‘Excipients in the labelling and package leaflet of medicinal products for human use’

(SANTE-2017-11668). JocTynHuii 3a nocunaHHsm: https://www.ema.europa.eu/en/annex-european-commission-guideline-excipients-labelling-package-leaflet-medicinal-products-human-use
* BMiHa cknaay TabneTok B YaCTUHI JOMOMiKHMX PEHOBUH.

MpencTtaBunyreo «<BEPJIIH-XEMI / A. MEHAPIHI YKPAIHA Frm6X»

Appeca: M. Knis, Byn. bepesHsikiBcbka, 29, Ten.: +38 (044) 494-33-88. M BERLIN-CHEMIE
UA-Thy-01-2025-V1-Press. OctaHhiii nepernsip 21.01.2025. MENARINI



