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npo nikapcebki 3aco6u L-TUPOKCUH 50 BEPJIIH-. XEMI/L ~-TUPOKCWH 100 EEPHIH XEMI PI1 N° UA/S133/01/02 iNe UA/B133/01/01 L-TUPOKCHUH 75
BEPJIIH-XEMI, PN N2 UA/8133/01/03, L-TUPOKCWH 125 BEPJIIH-XEMI, PN N2 UA/8133/01/04, L-TUPOKCWH 150 BEPJIIH-XEMI, PN N2 UA/8133/01/05

Aitoyi pevoBuHmn: 1 Tabnetka MICTUTb NEBOTUPOKCKHY HaTpito 50 mkr a6o 100 mkr, 75 mkr, 125 mkr, 150 mkr (BignosigHo). Mokasauua. JobposikicHuii 306 3

eyTUpeoigHNUM cTaHoM bYHKLUIT LLMTOBMAHOT 3an103u, NpodinakTuka peuvamsy 306a nicns pesekuii 306a 3 eyTupeoiaHum ctaHoM ByHKLT LUMTOBUAHOI 3an03u, 3amicHa
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Ha HeJOoCTaTHICTb; FOCTPUIA IHhAPKT Miokapaa; rocTPpUi MioOKapauT; roCTPUA NaHKapaUT; OAHOYACHE 3aCTOCYBaHHS IEBOTUPOKCUHY i Byb-IKOro TMPEOCTaTUYHOrO
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A0 CHiZaHKy, TabneTkn KOBTaTU LiMMK, 3annBaioyn HEBEVKOIO KiNbKICTIO pianHu. Bupo6ruk. BEPJTIH-XEMI AT. Mninikep Ber 125, 12489 BepniH, HimeuuunHa.

1. IHCTPYKLUjS AN8 MEAUYHOro 3acTocyBaHHA nikapcbkux 3acobis L-TUPOKCWH 50/100 BEPJIIH-XEMI, PM N2 UA/8133/01/02 ta N2 8133/01/01. 2. IHCTpyKUis Ans
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3acoby L-TUPOKCUH 125 BEPJTIH-XEMI, PM N2 UA/8133/01/04. 4. IHCTPYKUiS ANS MEANYHOro 3acTOCyBaHHs nikapcbkoro 3acoby L-TUPOKCWH 150 BEPJ1IH-XEMI,
PM N2 UA/8133/01/05. 5. MateHT €Bponeicbkoro nateHTHoro Bigomctea N° EP3576795A1 Ha nepopanbHWii TUPEOIAHWIA TepaneBTUYHWIA 3acib, TepMmiH Ai
1o 02 niotoro 2038 poky. JocTynHuii 3a nocunaHHam: https://patents.google.com/patent/EP3576795A1/en. 6. lonatok 24 no MopsiaKy NPoOBEAEHHS eKcrnepTnan

peecTpauiiHnx maTepianis Ha nikapcbki 3acobu, WO NoAaTLCS Ha AePXaBHY PeECTpaLiio (NepepeecTpaLiio), a TakoX eKCnepTnan martepiasis Nnpo BHECEHHS 3MiH A0

peecTpauiitHnx MaTepianis NPOTArom Aii peecTpauinHoro NoceiaYeHHs, 3aTeepaxeHnin Hakazom MO3 N2 426 Big 26.08.2005 3i amiHamu. JLOCTYMNHWi 33 NOCUAAHHAM
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 nocunanHsm: https://www.ema.europa.eu/en/annex-european-commission-guideline-excipients-
labelling-package-leafliet-medicinal-products-human-use
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LLIaHOBHI YuTQuil

Y motHeBoMy BuItycky 2025 poky xypHaiy The Lancet
Diabetes and Endocrinology aBropu L. Dal Maso Ta iH. aHa-
JII3yIOTh TEHIEHIIii 3aXBOPIOBAHOCTI HA paK IIMTOIOXIOHOL
3asio3u (LLL3) B CILA 3a nepion 3 1975 no 2019 pik.

BcranoBieHo 3HauHe 3poCcTaHHS 3aXBOPIOBAHOCTI Ha
paxk I3 Big 1975 poky (5,0 Bunanky Ha 100 000 ocid) no
2009 poky (14,6 Bunanky Ha 100 000 ocib), micis yoro
noka3HuK ctabinizyBascs a0 2019 poky (14,1 Bunanky
Ha 100 000 oci6). Takuii mpoluec Bin3HavyaBcsl Maiixe
B yCiX BiKOBUX rpynax, moYMHaiodu 3 25 pokiB, i OyB
HafOiNbII MOMITHUM y CepeHbOMY Billi (ITpUOJIU3HO
45—65 poxiB).

TMoni6Ho 10 naHuX, OnyOJIiKOBAaHUX B iHIIKX JIKepesiax,
piBeHb cMepTHOCTI Bin paky 1113 3anuiiaBcst IpaKTUYHO
He3MiHHUM y CILA nipoTsirom ycboro niepiomy 10CiIKeHHs
Ha piBHi 0,5 cmepti Ha 100 000 oci6 y 1975 ta 2019 pokax.
Hocnignuku (M.M. Chen i3 criBaBT.) TaKOX BIIepIIIe IIPO-
JNIEMOHCTPYBaJIY, 110 MOKa3HUKW MeTacTa3yBaHHSI HA MO-
MEHT BCTAHOBJICHHSI IiarHO3Y 3aJIMIIAIKCS CTA0LTbHUMU Ha
piBHi 0,4 Bunaaky Ha 100 000 oci6 yrnpomoBx 3a3Ha4eHOTO
nepiony.

Lli pe3ynbratu ciif po3rsiiaTi B KOHTEKCTi 3HAYHOI
rinepaiarHocTuku paky 13, sika posnouanacs B CIIIA B
1980-x pokax i 3 TUX Mip MouIMpuIacs Malixe Ha BCi Kpa-
THM, X0o4a B pi3HMI Yac i 3 pizHOM iHTeHCUBHIicTIO. ClIif
3a3HA4YUTH, 110 CJIiIOM 3a TEHIEHIIIEIO B KpaiHaX 3 BUCOKUM
piBHeM moxomny TirnepaiarHocTuka paky L3 mommpioeTsest
Ha KpaiHM i3 cepeaHiM piBHEM HOXOIY, e €KOHOMiUYHUM
TATAp IS TAIiEHTIB i CUCTEMH OXOPOHM 3I0POB’SI MOXKe
OyTH 111e OiJIbIII BATOMUM.

Ilompu Te, 110 3axBopioBaHicTh Ha pak 13 cTabimizy-
Baytacst B CILIA 3 kinus 2010-x pokiB, BoHa Bce I1ie BHCOKa,
MpUYOMY OiJIBIICTh BUMAAKIB MOB’sI3aHi 3 rinepaiarHocTu-
KO0, 5K i B 0araTbox iHIIIMX KpaiHax CBiTy.

HanonernuBuii mouyk TUpeOimfHUX BY3J1iB HEBEJIU-
KHUX PO3MipiB He Ma€ TOBEICHUX MepeBar moa0 3HUKEHHS
CMEPTHOCTI BiJl 3aXBOPIOBaHHSI, HATOMICTb MPU3BOIUTH 10
HaaMipHOI DiarHOCTUKHU Ta HaAMIipHOTIO JIiKyBaHHs Oara-
ThOX, YaCTO MOJIOAMX, OE3CMMITTOMHUX JIIOJei. Y MoHam
90 % ocib i3 rinepaiarHocTHKO0 paky 1113 rpoBoasSTh TO-
TaJIbHY TUPEOINEKTOMIIO Ta iHIII TSKKi Ta HEOUITbHI TTPO-
Leaypy (HampukJian, JJiKyBaHHS paaioaKTUBHUM HOI0OM).
Ilcuxomoriudi HacHiAKA HaAMipHOIO JIIKyBaHHSI TaKOX
BIUIMBAIOTh Ha Jtofei. OKpiM BIUTUBY Ha SIKiCTb XUTTS,
niarHo3 paky 113 moxe CpMYMHUTY OUCKPUMiHALIIO Ta
€KOHOMIYHi TPYIHOIL JUTSl OKPeMUX JIIOCH, a TAaKOX Hero-
TpiOHi BUTpaTH JIsI CUCTEM OXOPOHU 30POB’s1 0€3 KOPUCTI
IUTSL TPUBAJIOCTI JKUTTSI.

[Tpu uboMy criocTepiraeTbcsl TECHASHIIIST 10 3HUXEH-
Hs 3axBoproBaHoOCTi Ha pak 113 3a nepion 3 2010 poky B
CUIA Ta IliBnenniit Kopei, ne 3axBoproBaHicTh HallOiIbIa
y cBiTi. B iHImuMx KpaiHax, BkitouHo 3 Kananorw, ®@paniii-
€10 Ta Itamiero, Big3HaYaeThCA cTabiIi3allis abo He3HAUHe
3HMKEeHHS 3axBoptoBaHocTi B 2013—2017 pokax. I[TiBneHHa
Kopes moBimomuia mpo piBeHb 3axBoproBaHOCTI 130 Bu-
nankiB paky L3 xHa 100 000 xiHok y 2013—2017 pokax, 1110
3HauHO Bulle, HiX y CIIIA. Taka BUCOKa 3aXBOPIOBAHICTh
criocTepiraiacs IicJisi TOro, SIK yJIbTPa3ByKOBE JOCITIKEHHSI
113 Gysi0 3ampoBamkeHO SIK T0AaTKOBA MOCIyra B paMKax
HaIliOHAJIBHOI IIporpaMu cKpuHiHTY. Lle mpu3Beno mo Toro,
o 16 % XiHOK TPOXOAMIN CKPUHIHT Ha HAIliOHATbHOMY
piBHi. SIkOu OyJ10 3ampPOBaIKEHO MOBHE OXOILJIEHHS CKPH-
HiHrom, yacrora paky I3 y [lisaenniit Kopei Mmoryia 6yt
B II’SITh pa3iB BUILOKO, HiX croctepiraiocs, i B 15 pa3sis
puiooo y CILA.
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3 iHmoro 60Ky, ogiliiiHi HACTAHOBH, SIKi PEKOMEH-
NYIOTh YHUKATU CKpUHiHTY Ha pak 113, 3apa3 mokiuka-
Hi JIAIIe 3yIMMHUTY 30UTbIIEHHS KiJIbKOCTI AiarHO3iB paKy
1113, a He MPUBECTH 10 3HAYHOTO 3HMXKEHHSI PiBHS 3aXBO-
PIOBAHOCTI a0o rinepaiarHOCTUKU. TakoxX BCTaHOBJIECHO
BiJICYTHICTh BATOMOTO BIUIUBY TaKUX (DAKTOPiB PUBUKY, SIK
OXUPiHHS, pajialiiiHe ormpoMiHeHHs a0o [ig HiTpaTiB, Ha
emnimemiro paxky 1113 y CILA.

L. Furuya-Kanamori Ta criiBaBT. ITokasanu, 1o pak 1113
BUSIBJISIIOTH Y Ginibiil HiX 10 % po3THHIB Jtoaeii, siki moMep-
JIA Bifl iHIIIMX MPUYMH, i IO MOIIUPEHICTh CYOKITiHIYHOTO
paky I3 € cTabiibHOIO TIPOTSATOM YChOIO XXUTTS i HE 3pO-
craja MpoTsAroM OCTaHHIX KUIbKOX MECATUIIITh.

3arasioM BucHOBKM M.M. Chen Ta criBaBT. cBimyaTh
Mpo Te, 1110 BCe 11Ie iCHY€E BeJInKa rpyrna Jilo[ei 3i 3HauHO
yactoToro By3miB y 1L 3. ¥V 1mx jrozmeii 3a yMoBM ITpoBeIeHHS
CKPMHIHTY MOXe€ ITPOIOBXYBATUCH TilepAiarHOCTUKA paKy
1113, gx11o He OyayTh IIPOTOJIOIIEH] 0TI Pilllydi 3aKITUKKI
OpoTU HaaMipHoOi nepeBipku ctaHy I3 Ta arpecuBHOro
JIIKyBaHHS HEBEJIUKUX BY3JIiB.

HesBaxatouu Ha Te, 1110 3aXBOpIoBaHicTh Ha pak 1113
noyasna gemo 3HKyBaTucs B CILIA Ta B nesikux iHIINX Kpa-
THaX 3 BACOKUM PiBHEM JIOXOY, MACIIITa0 rinepaiarHOCTUKKU
Bce Ie BeauKuii i oxoruttoe moHan 140 000 moneit y CILIA
Ta 2,3 MiJIbIiOHA MalliEHTIB, y SIKUX JiarHocToBaHO pak 1113
npotsrom 2013—2017 pokiB, y BCbOMY CBITi.

Biranns unrayam 3 ninHixoka Haiikpacusimoi B [1IBeiina-
pii (sK1I0 He y BCbOMY CBITi) ajbmiiicbkoi ropu MatTepropH!
Kanoniuni o6pucu MarrepropHy no0pe BimoMi 3i 3HAMEHM -
Toro mokosany Toblerone. Llst BepiinHa — Bi3WTHA KapTKa

Betimapii. Komm mix 1i€i BepIInHM IIOCTA€E y BCili Kpaci,
BiJl HHOI'O CKJIaJHO BimipBaTu 3ayapoBaHuii norasa. Lleit
TPUKYTHUH ITiK BHUcovie Ha 4478 MeTpiB i € CIpaBXHiM KO-
poJieM YOTUPUTUCSIYHUKIB B AJTbITax.

1106 moGauyuTu 11e AMBO, BAPTO CKOPUCTATUCS OJHUM
i3 HaOIIbII MaTbOBHUYMX MApUIPYTiB, a MOTSIT 32 LIUM
HaIMpsIMKOM BBaXKa€ThCsl HAMMOBIMbHIIIUM (BOIHOYAC
Hal3HAMEHUTIIIMM) Ccepell iHIIMX, 100 HacOJIOMKyBaTH -
cs Kpacolo LlIBeitapebkux Anbil. Maersest mpo «JIbomo-
BUKOBMIA excrpec» (Glacier Express), skuii Kypcye Mix
Cankt-Mopiuewm i LlepmatTom. Ha excnpeci macaxkupu
IiIHIMaIOThCS 10 BeplurHU niepeBaity Ooepanbmn. Ll He3Bu-
yaifHa HeCHillIHaA MOJ0POX MOTATOM TEPETBOPIOETHCS Ha
3aXOIJIMBY npurony. 290 KM BiH MPOiXKIKae 3a 8§ rOAUH.
3a meii yac eKcrpec MpOXOaUTh Yepe3 YMCISHHI CITipaibHi
TYHEJIi Ta BUCOKI Biagyku — 3arajom 291 mict i 91 TyHenp —
i migiimaeTscs Ha BucoTy 2000 M Hax piBHeM Mmopsi. Cam
eKCITpec OCHAILEHU BEJIMKUMU TTaHOPAMHUMU BiKHaMU,
CIIPOEKTOBAHMMM TakK, 11100 3a0e3meynTy 6e3repelnKoaHII
BUJ Ha TIeii3axi, sIKi 3aXOILIIOIOTh IyX.

KoxeH HOBUIi IeHb Aapy€e HaM MOXJIUBICTb MMOYaTU
CITOYATKY, BiTHAWTHU IIOCh HOBE i HAIMXHYTHCS Ha 3Bep-
meHHs. barato 3ajexuThb Bil TOro, SK MU HaJallTyEMOCS
3paHKy, SIKi CJIoBa 3By4aTUMYTh Y Hallliil TOJIOBI i AyIIIi.

3 nobaxaHHsIMU BigKpUBaTU HOBI FOPU3OHTH,
3ycTpidaTtu UikaBux nogev

Ta 3aBXAN 3HaxoauTu cebe B LibOMY CBITi,
ronoBHWI pegakTop npoghecop

Bonogumup IBaHoBudY lNaHbkie W

Tom 21, N2 2, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 7



() ®
D Ei] NMepeaoBa cTaTTS
Leading Arficle

International Journal of Endocrinology

VK 616.43:612.6 DOI: https://doi.org/10.22141/2224-0721.21.2.2025.1506

BepHuropoacekmvi B.C.", BAaceHko M.B.", lNaHbkiB B.1.%, Kpoxmantok O.K.2,

Bepruropoaceka M.B.?, Toskan O.A.%, KO3seHKo T.1O.?

" BIHHULbKV HOLIOHQABHUE MEANYHUA YHIBEpCUTET iMeHi M.1. [vporosa, M. BiHHWLS, YKpaiHa

2 YKpQIHCbK HQYKOBO-MPAKTUYHK LIEHTP €HAOKPUHHOI XipYyrii, TOQHCAAQHTALT €HAOKPUHHWX OPraHIB i TKAHMH
MO3 YipaiHu, m. Kuis, YkpaiHa

8 BIHHULIbKT OBGAQCHU KAIHIYHN @HAOKPUHOAOTIYHUY LIEHTP, M. BiHHWLISI, YKpaiHa

Kputepii HONpPABAEHHS HO NPOBEeAEHHS OLLIHIOBOHHS
NOBCAKAEHHOro yHKLIOHYBOHHS OCO6M
3 @HAOKPUHHOIO NATOAOTIEIO

Pe3tome. KinbKicTb nepBmnHHO BU3HAHUX 0co6aMM 3 iHBASTIAHICTIO 3a ycimMa npudmHamu B YkpaiHi 3pocna 3 38,8 Ha
10 Tnc. HaceneHHs y 2022 p. o 61,7 Ha 10 Tuc. HaceneHHs — y 2023 p. Ycboro BU3HaHoO ocobamm 3 iHBasligHICTO
B YkpaiHi y 2023 p. 230 685 oci6 ropiBHsIHO 3 145 243 ocobamu B 2022 p. Cepes HUX MPpUHYUHOI0 iHBanigHocCTi Bu-
3HaHa eHfokpuHHa natosorisy 11 061 ocobu y 2023 p. npotn 7344 oci6 y 2022 p. Cepes eHBOoKpUHHOI naTonorii
LyKpoBuii fiabeT cTaB NPU4MHOI0 iHBanigHocTi y 7924 ocib y 2023 p. npotn 5462 oci6 y 2022 p. Y ctartTi po3rrnsga-
I0TbCS1 OCHOBHI ronoxeHHs1 [octaHoBu KabiHeTy MinicTpis Ykpainm Big 15 nuctonana 2024 poky Ne 1338 «[esiki
MUTaHHS 3anpoBaXXeHHs OLiHIOBaHHS MOBCAKAEHHOro (OyHKLIOHYBaHHs1 0coOM», B SIKiVi pO3pPO6IIEHO TOKPOKOBUK
azaropuTM 3 HarnpasJsieHHS 0CObU Ha OLiHIOBaHHS. HaBoauTbCs nepesiik aHaToMiYHUX JeheKTIB Ta 3aXBOPIOBaHb,
npu IKUX rpyna iHBanigHoCTi BCTAHOBMIOETHCS 6€3 CTPOKY MOBTOPHOIO ouiHoBaHHs. OnvcaHwii nopsifoK Harnpas-
JIEHHS1 BREPLUE Ha OUiHKY (DYHKLIOHYBaHHSI 0COOU y KOHKPETHUX cuTyauisx. HaBegeHa knacucbikalisi OCHOBHUX
KpUTEpIiB XUTTERIANILHOCTI Ta CTYMNEHIB iX BUPaXXeHOCTI, & TaKOX MOKPOKOBUU asiropUTM OGOOPMIIEHHST OCOOU Ha
OLJiIHIOBaHHS MOBCAKAEHHOIro (OyHKLIOHYBaHHS 0cobu. Po3rnsfaroTbCsa KpUTEDIi BUSHAYEHHS (hOpMU MPOBELEHHS
OLJiHIOBaHHS MOBCAKAEHHOIO (OyHKLIOHYBaHHS OCOOU, & TaKOX KPUTEPIi BUSHAYEHHS rpynuv iHBanigHoOCTI XBOPUM 3
eHAoKpuHonaTiaMu (L4yKpoBuii giabert, rinotvpeos, xsopoba lpevieca, akpomeraris, CUHAPOM FinepKoPTALIM3MY,
HeLyKpoBUYi giabeT, XpOHi4Ha HE[QOCTAaTHICTb KOpU HaAHUPKOBMX 3a103). OLiHIOBaHHS MOBCAKAEHHOro (hyHKLIOHY-
BaHHs1 Mpv eHZ0KPMHONATISIX MPOBOAUTLCSA MICSS MOBHOMO aA4eKBAaTHOIO NiKYBaHHS 3a KpUTEPIIMU, 3aTBEPLXKEHUMU
lMoctaHoBoro KabiHety MiHicTpiB Ykpainu Big 15 nuctonaga 2024 p. Ne 1338.

Knroy4oBi cnoB.a: ouiHoBaHHS MOBCSKAEHHOo (oyHKLIOHYBaHHSI 0CO6GU, LiyKPOBUI Jia6eT; rinoTupeos; xsopoba
lpeviBca; akpomerarnisi; CUHAPOM riNepKoOPTULMN3MY; HELYYKPOBUI [iabeT; XPOHIYHa He[OCTaTHICTb KOpU HagHUp-
KOBUWX 345103

B VkpaiHi Bin3zHayaeTbCsl 3pOCTaHHS YKMCIa XBOPUX 3
pisHUMU eHnokpuHormnarisimu [ 1]. TlaTosorist eHTOKpUHHOT
CUCTEMM I10CiIa€e OlHe 3 MPOBIAHUX MiCllb Y 3arajibHili 3a-
XBOPIOBAHOCTI HAaceJIeHH [2].

Y cTpyKTypi eHIOKPUHHUX 3aXBOPIOBAaHb OCHOBHE MiCIIe
3aiimae mykpoBuii miadet (1IJ1) Ta marosoris muronomio-
HOI 3271031, SIKi IEPEeBaXXHO MAIOTh XPOHIYHUN mepeobir i
MOXYTb IPU3BOAUTHU A0 CTIMKOI BTpaTH Mpale3aaTHOCTI Ta
iHBamigHoCTi [3].

Sxio mpoaHasizyBaTu IMHAMIiKy iHBaJliTHOCTi BHAcC-
JIITOK €eHIOKPMHHUX 3aXBOPIOBaHb, TO BOHA HEYXMJILHO
3poctae [4]. Hacamnepen e ctocyetbest LIJI Ta iioro cep-
LIEBO-CYAMHHUX YCKJIAIHEHb, 110 € TOJIOBHOIO MPUYMHOIO
IHBaJIiAHOCTI Ta CMEPTHOCTI XBOpUX [5].

He MeHI BaxKJInBOIO MEAMYHOIO Ta COLIiaJIbHOIO TIPO-
0J1eMO10 Ha ChOTOAHI € MATOJIOTis MUTONOAIOHOT 3a10-
3M Ta rinotajaMo-rinogizapHo-HaIHUPKOBOI CUCTEMU
[6, 7].
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KinpkicTs IepBUHHO BU3HAHMX 0COOAMM 3 IHBATIIHICTIO 33
yciMa mpuurHaMu B YKpaiHi 3pocia 3 38,8 Ha 10 Tvc. HaceneH-
Hay 2022 p. no 61,7 Ha 10 Tic. HaceneHHs — y 2023 p. 1o Bin-
HUIIBKIH 00J1acTi BiAMOBITHMIA TOKA3HUK 3pic 3 47,6 Ha 10 Tuc.
HacenieHHs1 y 2022 p. 1o 85,2 Ha 10 tuc. HaceneHHs y 2023 p.
I1pu L1bOMy YacTKa 3pOCTaHHSI KiJIbKOCTi OCi0 3 EHIIOKPUHHOIO
TaToJIorielo CTaHOBUTH 10 +50 %, cepel sIKMX OCHOBHOIO MaTo-
JIOTI€I0 3a/IMILIAETHCS LyKpoBUii miader (+44.,4 %).

Ycporo BU3HAHO 0cO0aMU 3 iHBATIMHICTIO B YKpaiHi y
2023 p. 230 685 ocib nmopiBHsIHO 3 145 243 ocobamu B 2022 p.
Cepen HUX MPUYMHOIO iHBAJTTHOCTI BUBHAHA €HIOKPWHHA T1a-
tosoristy 11 061 ocoou 'y 2023 p. ipotut 7344 ocio y 2022 p. Ce-
peln eHAOKPUHHOI IIaTOJIOTI1 IyKpOBUIA AiabeT cTaB IIPUIUHOIO
iHBaymimHOCTI y 7924 0ci6 y 2023 p. mpoTn 5462 oci6 y 2022 p.

Binpuricts xBopux BU3HaHI ocobamMu 3 iHBaTigHICTIO
III rpymu — 60,9 %, 11 rpyrm — 31,7 %, 1A — 0,8 %, Ib —
6,6 % (mani 3a 2023 pix).

3 oIy HAa BUIECKA3aHe HAI3BUYAHHO BAXKJIMBOIO CTAJIA
ITocranoBa KabGinery MinicTpiB Ykpainu Bin 15 nmucronana
2024 poky Ne 1338 «/lesiki nuTaHHs 3anpoOBaIKEHHS OIli-
HIOBAHHS NMOBCAKAEHHOTO (hyHKIIOHYBaHHS 0CO0U», Yy sAKiil
PO3podJIeHo i HaBeIeHO MOKPOKOBHIA aJITOPUTM 3 HATIPABJICHHS
oco0u Ha oujiHoBaHHA [8].

ITocTaHoBa BU3HaYa€ OCHOBHI opraHizalliiiHi 3acagu
¢opmyBaHHS Ta (PYHKIIIOHYBaHHS €KCTIEPTHUX KOMaH]T
3 OLIiHIOBaHHS MOBCSIKAEHHOTO (PYHKIIIOHYBAaHHSI OCOOM
(mami — excrnepTHi KomaHau). ExcriepTHi KomaHau hopMy-
10ThCsl Ta (DYHKIIOHYIOTD Y KJIaCTEpPHUX Ta,/a00 HaaKIacTep-
HUX 3aKJIafiaX OXOPOHM 3I0POB’S, a TAaKOX 3a MOTpedu Ta/
a00 B pasi BiJICYTHOCTI 3aTBEPIKEHOI CIIPOMOKHOI MepeKi
3aKJjIadiB OXOPOHU 340POB’Sl HA TEPUTOPIi periony — y 3a-
KJ1aJjax OXOPOHU 3[0POB’SI KOMYHaJILHOI a00 Jep>KaBHOT
¢dopmu BracHocTi. [1epeik jikapiB, sIKi MaroTh IpaBo MpPoO-
BOJIUTH OIIIHIOBAHHS TTOBCSAKIEHHOTO (DYHKIIIOHYBaHHS
0co0U Ta BXOJIUTHU JIO CKJIaAy EKCITepTHUX KOMaH/I, 3aTBep-
IKYETHCS KEPIBHUKOM 3aKJIaoy OXOPOHU 300POB’S Ta ITil-
JISIra€ OHOBJIEHHIO HE MEHIII SIK OINH pa3 Ha PiK.

11 moyaTKy HeoOxinmHa iHdopmallisi, UM BXOAUTH 3a-
KJTaJI OXOPOHU 3IOPOB’ST B €IEKTPOHHY CUCTEMY JJIST OLIiHIO-
BaHHSI MOBCAKAEHHOTO (DYHKIIIOHYBaHHSI, Y4 aKTUBOBaHUIA
B JICKTPOHHII cucTeMi (00JIiKOBUIA 3aITHC JIIKYIOUMX JIiKa-
piB 3 €JIGKTPOHHUMM LIMMDPOBUMM ITiAMTMCAMU Bil MEIMY-
HOTO 3aKJIamy).

Jlikyroumii ikap — 1€ JiKap By3bKOTo Ipodiiio, 10 Cy-
MPOBO/IXKYE Ta JIIKyE OCHOBHE 3aXBOPIOBAHHSI IMALliEHTA, SIKE
HalOiIbIe BIUIMHYJIO Ha iHBajigu3amito. Jlami Jikyounii
JIiKap BU3HAYAE TTiJICTaBU [JIs1 HATIpaBJeHHs. 3apa3 Moun-
HAETHCS MEePioa HAaCTaHHSI CTPOKY IMTOBTOPHOTO OIVISITY OCi0
3 iHBastigHicTiO. Llto rpymy namieHTiB MOTpiOHO HANTpaBUTU
IUJIs1 OLLIHKM BiJMOBiTHOCTI 32 HOBUMU BUMOTaMU.

Hacammepen moTpiOHO OLIHUTH HAsIBHICTh OOMEXKEHHSI
30aTHOCTI: 0 MepecyBaHHS, cCaMOOOCIYrOByBaHHS, Opi-
€HTAllii, CITIKYBaHHS, KOHTPOJIO 32 CBOEIO MOBEIiHKOIO,
HaBYaHHS, TPYIOBOI AiSITLHOCTI. A Hajali 1oB’s13aTH 11e 3
Ti€I0 UM iHILIOIO CUTYAIII€O.

CripaBu Nali€HTIB, 11O XBOPiIOTh HA €HIOKPUHHY I1aTO-
JIOTi10, PO3MJIIAI0ThCS EKCIIEPTHUMU KOMaHIaM1, CTBOpE-
HMMU B 3aKJIalax OXOPOHU 3M0POB’sl BilITOBITHO MO Mepe-
JIIKY 3aKJIaJliB OXOPOHU 3[00POB’SI, y SIKUX OPTaHi30BYETHCS
MPOBEIEHHS OLIiHIOBAHHSI TOBCSIKIEHHOTO (PyHKIIIOHYBaH -
Hs ocobu, 3aTBepmKkeHoro MO3 (1omo 3akjamiB Aep:KaBHOL
¢GopMHM BIACHOCTI), pO3NOPSIIKEHHIM KepiBHMKA 00J1acTi,
KwuiBcbKoi MichKoi HepxkaaMiHicTpallii (BiiicCbKOBOI agMiHi-
cTpallii) 3a moromxeHHs M 3 MO3.

CrpaBu Mali€HTiB, 110 XBOPiIOTh Ha XBOPOOU CUCTEMU
kpoBooGiry (100—199 3a HK025:2021), 3 nopyiieHHIMU
KpOBOOOiTy ciuHHOTO MO3KY (€95.1 3a HK025:2021), Han-
CUJIAIOTHCS Ha PO3IJISIL EKCTIEPTHUX KOMaH/I, CTBOPEHMX Ha
0a3i baraTonpoiIbHUX HAIKJIACTEPHUX 3aKJIaliB OXOPOHU
3M0pPOB’SI Ta HAIKJIACTEPHUX 3aKJIa/liB OXOPOHU 3I0POB’sI 3a
KapAioJOriYHUM HAIIPSIMKOM.

VYcboro cTBOpeHO S5 HAIPSIMKIiB: (TU3i0MYJIbMOHOJIO-
TYHUH, TICUXiaTPUIHUIA, OHKOJIOTIYHUI, KapaiOdOTiYHUIA
i 3araJibHUM.

Mepenik aHaToMiYHUX fedhekTiB Ta 3aXBOpPOBaHb,
npuv SKUX rpyna iHBanigHOCTi BCTAaHOBMIOETHCA
6€e3 CTPOKY NOBTOPHOro OL{iHIOBaHHS
(o6yMOBREeHMX eHpoKpuHonaTiasmm)
pyna inBanigHocrTi Il

— Crilikuii TOBHUIA NTO3 Ha 000X OYaXx IiCJIsl BCIX BUIIIB
BiITHOBHOTO JIiIKyBaHHSI Ta HEOOOPOTHi 3MiHU OpTaHy 30py 3
rOCTPOTOIO 30py 3 NepeHOoCHO Kopekiiewo 0,05—0,08 abo
KOHIEHTPUYHUMU 3BY>KEHHSIMU TT0JIsI 30py Ha 20 rpamyciB
BiIl ToukM pikcallii Ha obnaBa oka abo Ha OKO, IO Kpallle
0auuTh.

Kputepii BU3Ha4eHHs1 gpopmu rnposeLjeHHs1 OLiHIOBaHHS! MOBCSKAEHHOro ¢hyHKLiOHyBaHHs1 0coou
(nepenik 3axBoproBaHb Ta CTaHIB B €HAOKPUHOJIOT )

Kop 3rigHo 3 HauioHanbHuUm
Knacudikaropom HK025:2021
SEVERI TR A G «Knacudcpikatop XBopo6 Ta cnopigHeHunx

npo6siemMm OXOPOHU 3[,0POB’SA»

3nosKiCHi HOBOYTBOPEHHS LLMTOMOAIGHOI 3251031 C73-C75

Ta iHWKWX eHOOKPUHHMUX 3a503, Wo MatoTh -V cTagito

HabyTa BiACyTHICTb KiHLIBOK ab0 iX YaCTWH, KPiM BiICY THOCTI 7894

nanbuiB, HabyTa BiACYTHICTb CTONW Ta FOMISIKOBOCTOMHOrO cyrno6a )

HabyTa BifiCYyTHICTb HOIM Ha PiBHI YN HMK4YE KOMiHa 789.5

HabyTa BifiCYyTHICTb HOMM BULLE KOMiHa 789.6

HabyTa BifiCyTHICTb 060X HMXHIX KiHLIBOK, Ha 6yAb-AKOMY PiBHI, 789.7

3a BMHATKOM JULLIE NasbLiB CTONMU :

XBOpPO6U MeYiHKK: ibpo3 Ta LIMPO3 NEYiHKK, K74

3a kputepiem Yarnga — Mo, knac C
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El

MepanyHi iHTepBeHUii, npoBeAeHHs IKUX € NigCTaBoro AN1s1 HarnpaB/IeHHS
Ha OUiHIOBaHHS1 MOBCSAKAEHHOro ¢hyHKLiOHyBaHHsA 0cobu

Hassa weauHol inTepseH R ST B e
. AMnyTauif Ta eK3apTUKynsuii

AwmMnyTauis Ha piBHi nepeannivyys 44328-00
AmMnyTauis Ha piBHI cepefHbO-3an’ACHOro cyrnoba 44325-00
AmnyTauia BuLLe KoniHa 44367-00
AMnyTauisft Ha piBHI KynbLLOBOro cyrnoba 44370-00
AmnyTaLis HUX4e KoniHa 44367-02
AMnyTauisf nanbLs CTOMNM i3 3any4Y4eHHsIM NIECHOBOI KiCTKM 44368-00
AmnyTaLjisi B rOMifIKOBOCTOMHOMY Cyrfio6i Ha piBHi KICTKOBOT 44361-01
YacCTUHW BENMKOI Ta Masioi FOMINIKOBMX KiCTOK

AmMnyTauis nanbus, BKIOYaym MaTKOBY KiCTKY 46483-00

Il. BupaneHHs opraHis

MaHKpeaTekTOMIA 30593-00
ToTtanbHa agpeHanekToMisa ABobiyHa 30500-02
MigwkipHa MacTekToMis, ABOCTOPOHHS 31524-01
lMpocTa MacTeKToMiIsl, ABOCTOPOHHS 31518-01

HiarHo3u, HasiBHICTb AKUX € NigcTaBoro AJ151 HANpaB/1eHHS
Ha OLiHIOBaHHS1 MOBCSAKAEHHOro ¢hyHKLiOHyBaHHS 0cobu

Haasa meawuHo inTepaeHu O T e
Cninota 060x o4ew H54.0
[NoBHa cninoTta ogHOro oKa i YacTkoBa CninoTa IHLOro oka H54.3
TsKKe NnopyLLeHHs1 30py 060X o4en H54.1
[Bo6i4HMI aHOTaNbM Q1.1
Baxkka posymoBa BigcTanictb F72
Munboka po3ymoBa BigCTanicTb F73
XpoHivHa xBopoba HMPOK, cTadis 4 N18.4
XpoHivHa xBopo6a HMpPOK, cTagisa 5 N18.5
HaGyTa BifcyTHICTb NanbLs (nanbuiB) (BKNOYAKYM BENVKWNA 789.0
naneup), 0gHO6IYHa
HabyTa BiACyTHICTb CTOMM Ta rOMIfIKOBOCTOMHOrO Ccyrnobta 789.4
HabyTa BifCYTHICTb HOMM Ha PiBHI YN HUX4Ye KOrliHa Z89.5
HabyTa BifiCYyTHICTb HOMM BULLE KOMiHa 789.6
HabyTa BifiCyTHICTb 060X HUXHIX KIiHLIBOK Ha 6yfib-siKOMy PiBHI, 7897
3a BMHATKOM fMLLE nasnbLis cTonu

— Kykca cTerHa yv roMiJiku.

— Kyxkca cTonu Ha piBHi cyrio6a Jlichpanka ado Ha
BUILIOMY PiBHi.

— TlankpeaTeKkTOMisl 32 HASIBHOCTI IlyKPOBOTO Jia0eTy.

Ipyna inBanigHocri Il

— IlepBuHHUI (TOTaJdbHA TUPEOINEKTOMIsT) a0 BTO-
PVHHUIA (BHACIIIOK MaTosiorii rinodisa) rinotupeos y Tsok-
Kiit opmi B cTamii cybkomIieHcallii abo neKoMIIeHcallii 3a
Hee(eKTUBHOCTI aIeKBaTHOTO JIiKyBaHHSI.

— TIlepBuHHa (1BOGiUHA ampeHaIeKTOMis1) 800 BTOPUH-
Ha (BHACJIiIOK IaToJIorii rirmogiza) HAagTHMPKOBA HEIOCTAT-
HICTb y TSDKKil (hopMi.

— €nuHa (pyHKIiOHYI0OYa HUpKa.

— JBoOiYHA MACTEKTOMisl.

— PinxicHi (opdanHHi) 3aXBOpIOBaHHS, 110 IIPU3BOIATH
JI0 CKOPOYEHHS TPUBAJIOCTI XKUTTS XBOpUX ab0 iX iHBaJi-
A3allii.

— KapmuxkoBicTs i3 3poctoM Hikde 130 ¢M y 4OJIOBIKiB
Ta 120 cM y KiHOK.

Hanpaeastomucs enepuie Ha ouinKy yHKUIOHYBAHHS 0CO-
Ou y nacmynnux cumyauisax:

— BUCTaBJICHWI TiaTHO3 3aXBOPIOBAHHSI CTIIKOTO, He-
000pOTHOTO, 1110 TpUBA€E ToHaM 1 pik, xBopuit Mae 120 ka-
JIeHOApHMUX JHIB Oe3mepepBHOI Helpale3aaTHOCTI a6o 150
KaJIeHAAPHUX THIB HEMpale31aTHOCTI 3 IepepBaMMu;

— 1HTEpBeHLIii, SIKi CTOCYIOTbCS: aMIyTallil, BUIaJeHb
oprasiB (KpiM IIUTONONIOHOI, TPUIIUTONOMIOHNX i HATHM -
PKOBUX 3aJ103, KOJIM MOXKJIMBA 3aMiCHa Teparlisi), apTpo3iB i
TpaHCIUIaHTallii OpraHiB.;
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lMepenik OHKONOriYHNX Ta OHKOreMaToJIOriYHUX 3aXBOPIOBaHb 3 HECTIPUATIINBUM MPOrHO30M

3aXBOpIOBaHH9I Ta CTaH

Koa HK025:2021 «Knacudikatop xBopo6
Ta crnopigHeHNX Npo6sieM OXOPOHMN 3[,0POB’s»

AHannacTUyYHUn pak LWUTONOoAQIGHOT 3ano3un C73
Pak HagHVpKOBMX 3an03 3 BigganeHuMm metactasamm C79.7
a60 HeBWIIKOBHUN, Hepe3eKTabernbHUM abo peLmanBYOHNA )
AHannacTuyHU pak HagHUPKOBKX 3as103 y JOPOCUX,

3 BigganeHnMmn metactasamm abo HEBUITIKOBHUN, C79.7
HepesekTabenbHWIn abo peunamBy4Un

JNimpoma XopxkiHa, pedpakTepHa copma Cc81

TNepenik TSXXKNX 3axBOprOBaHb Ta CTaHIiB, 3a SIKMX iHBanifgHicTb BCTAHOBJIIOETLCS Ha 5 POKiB

3axBoproBaHHSA Ta CTaH

Koa HK025:2021 «Knacudpikatop x8opo6
Ta cnopigHeHNX NPo6sIeEM OXOPOHMN 3[,0POB’sA»

ctagii 3-5

LlykpoBuii gia6et Tmny 1 abo 2, 3 XPOHIYHOO XBOPOBOIO HUPOK,

E10.2; E11.2
N18.3-N18.5

— JliaTHO3M, SIKi CTOCYIOThCSI TpaHCIUIaHTallii, CJIiIo-
T4 (200 BiICYTHICTh O4Yeii); BiICYTHICTh KiHIIiBOK, XpPO-
HiyHa xBopobOa HUpoK 4—5-1 cranii (pIIIK® Huxue 3a
30 ma/x8/1,73 M?), niabetTnuHa xBopoba HUpoK (pIIKD
Hk4e 3a 60 Mi1/xB/1,73 M%), po3yMoBa BifICTaJIiCTh.

V pa3si HanpaBIeHHs 0cO0U Ha IMPOBENECHHS OLliIHIOBAH-
Hsl 3 TPUYMHU TPUBAJIOI HEeTIpale31aTHOCTI B MEIUYHIiit
NOKYMEeHTallil Mae OyTu 3adikcoBaHe CTilike 0OOMeXeHHS
KUTTEIISUIBHOCTI — 0co0a Ma€ IMMOMipHUiA (TTeplimii), Bupa-
SKeHUH (Apyruit) abo 3HaAUHMUI (TpeTiil) CTyiHb OOMEXEeHHSI
3MATHOCTI 10 CaMOOOCTYTOBYBaHHSI, ITepecyBaHHsI, OpiEHTa-
11ii, KOHTPOJIIO CBOET MOBEAIHKM, CITIIKYBaHHS, HABYaHHS,
BUKOHAHHS TPYIOBOI HisSIbHOCTI.

Knacudikauifs OCHOBHUX KpUTEPIiB XUTTERIANbHOCTI
Ta CTYNeHiB iX BUPaXXeHoCTi

CtyniHb 00MEeKEHHSI KUTTEAISUIbHOCTI BUBHAYAEThCSI SIK
BeJIMYMHA BiIXWUJIEHHS Bil HOpMaJIbHOI (PYHKIIIOHATIBHOCTI
oco0u, 110 BIJIMBA€E Ha 11 3AaTHICTh 30iICHIOBATU OCHOB-
Hi XUTTEBI akTUBHOCTI. Take BU3HauUeHHs 0a3yeThCs Ha
00’€KTUBHUX KPUTEPIsX, 110 BKIOYAIOTh (DYHKITIOHATbHI,
COLIiaJIbHI Ta MICUXOJIOTIYHI ACTIEKTH.

Buninsiorbest 4oTHpU OCHOBHI CTyIeHi 0OMeKeHHS
KUTTENISITTBHOCTI:

— JIeTKUM CTyIiHb OOMeXeHHsI — 0co0a Ma€ He3HAUHI
TPYIHOII Yy BAKOHAHHI IESIKUX MOBCSIKIEHHUX 3aBIaHb, ajie
3/1aTHA CIPABISITUCS 3 OCHOBHUMU (DYHKIIISIMU O€3 CTOPOH-
HBOI IOTIOMOTH;

— TIOMIpHUIA CTYITiHb OOMEXEHHS (MepILnii CTyMiHb) —
ocoba Ma€ TOMITHI TPYIHOIIi Y BUKOHAHHI MOBCSIKICHHUX
3aBlaHb, SIK-OT HaBUYaHHsI, po0OTa, CITIJIKYBaHHSI, Opi€HTa-
11is, KOHTPOJIb 32 MOBEIiHKOIO, TIepeCyBaHHS Ta caM0O00-
CJTyTOBYBaHHSI,

— BUPaXEHUI CTyMiHb 0OMeXeHHs (APyruii CTyMiHb) —
0c00a CTUKAETHCS 3 iICTOTHUMM TPYIHOIIIAMU Y BUKOHAHHI
OITBIIOCTI OCHOBHUX aKTUBHOCTEM, 1110 MOXe BKJIIOYATU
3HAaYHi 0OMeXXeHHs y HaBYaHHi, poOOTi, CIIIKyBaHHI Ta ca-
MOOOCTYTOBYBaHHi, 5IKi MOTPEOYIOTh PETYISIPHOI JOTTOMOTH
200 crieliaJbHUX 3aX0/IiB IS TTOJIITIIEHHS SIKOCTI XKUTTS;

— 3HAYHUI CTYNiHb OOMEXeHHs (TpeTiil CTymniHb) —
ocoba Mae cepilo3Hi mopyiieHHs ¢GyHKIIi opraHiB i cuc-
TeM, 110 MPU3BOISTH 10 HEMOXJIMBOCTI 200 iCTOTHOTO 3HU-

JKEHHsI 31aTHOCTi BUKOHYBAaTM OCHOBHI XKUTTEBI (PYHKIII1,
IO CYMPOBOKYETHCS MOTPeOOI0 B CTOPOHHIN 1OTTOMO3i
111 3a6e3mevyeHHs1 6a30BUX MOTPeO, SIK-OT HOIJISIA, Xapyy-
BaHHS Ta TIepeCcyBaHHSI.

MokpokoBuI anropuTmM ocPopMIIEHHS OCO6M
Ha OUiHIOBaHHA NOBCAKAEHHOIroO
¢pyHKLiOHYyBaHHA oco6u

I. HanpaBneHHs1i oco6u Ha OLiHIOBaHHS

OuiHIOBaHHSI TPOBOJUTLCS 32 €IEKTPOHHUM HaIpaB-
JICHHSIM JTIKYIOUMM JIiKapeM ITicJIsI IIPOBeaeHHS HEOOXiTHIX
NIaTHOCTUYHUX, JIKYBAJIbHUX i peadiiTaliiH1uX 3aX0/iB 3a
HasIBHOCTI O3HaK, 1110 BiIMOBiAAIOTh KPUTEPisSIM HaIIpaBJIeH-
HSI Ha TIPOBEJICHHSI OLIIHIOBAHHSI TTOBCSIKIEHHOTO (hYyHKITi-
OHYBaHHsI ocobu, 3aTBepakeHUM [loctaHoBolo KabiHery
MinictpiB Ykpainu Big 15 nucromana 2024 p. Ne 1338.

BigmoBinHicTh KpUTepisiM HampaBJeHHs Ha MPOBEIEH-
HI OLIIHIOBAaHHS ITOBCSAKISHHOTO (DYHKIIIOHYBaHHS 0CO0H,
3aTBEPIXKEHUM TTOCTAHOBOIO, HE CTBOPIOE ITiAICTAB JUISl BCTa-
HOBJIEHHSI iHBaJIiAHOCTi ab0 IHIIUX pillleHb €KCIIEPTHUX
KOMaH/I, a € JIMIIIE MiICTaBOo /ISl HarpaBJIeHHsT 0coOu Ha
MPOBEJAEHHS TAKOTO OLIHIOBAHHS.

EnexrpoHHe HampaBiaeHHS MOBUHHE MICTUTH TaKy iH-
dopmariito:

1) mmpo ocoOy, siKa HAIIPaBISIEThCS HA IIPOBEISHHSI OLli-
HIOBaHHS:

— mpi3Buile, iM’s1 Ta 10 0ATHKOBI;

— peecTpalliiiHuii HoMep 00J1iKOBOI KapTKU TUIaTHUKA
MOJaTKiB;

— cepisg Ta HOMep JOKYMEHTa, IO MOCBigdIye oco0y,
BinmoBinmHo 1o 3akoHy YKpaiHu;

— BiliCbKOBO-00JIiKOBUI JOKYMEHT JJIs1 IPU30BHUKIB,
BiliCbKOBO300OOB’SI3aHUX Ta PE3EPBICTIB UM MOCBITYEHHS
PO MPUMUCKY 0 MPU30BHOI AiIIbHUILL — IJIs YOJIOBiKiB
BikoM Biz 18 10 60 pokiB;

— JlaTa HapOIIKEHHS;

— CTaTh;

— ajpeca 3aJeKJIapoOBaHOTO Micllsl MPOXUBaHHS abo
(GaKTUIHOTrO Micls MPOXUBAHHS (U1 BHYTPILIHBO Tepe-
MillleHUX 0cCi0);

— BiIOMOCTI 1IIOJI0 HAsIBHOCTI a00 BiICYTHOCTI iHBa-
JITHOCTI;
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— y pa3i HagBHOCTI iHBaJIiIHOCTI 3a3HAYAEThCS TPYIIa,
CTPOK, NIPUYMHA, HO30JI0TiuHA (hopMa Ta Yyac HaCTaHHS
iHBaJIiAHOCTI;

— HoMep TenedoHy;

— anpeca eJeKTPOHHOI MoIuTHy (Y pa3i HasBHOCTI);

2) MeauJHi JOKYMEHTH, IO CTOCYIOTHCS 3aXBOPIOBAHHS
YU CTaHY 310POB’s, BIAMOBIAHO 10 SKOT0 0COOY HaIlpaBIeHO
Ha MTPOBeIeHHS OLliIHIOBaHHSI:

— BUMHKCKA 3 MEIUYHOI KapTu aMOyJIaTOpHOro (cra-
LiOHApHOTO) XBOporo 3a opMmoro, 3aTBepakeHor0 MO3,
B 00CsI3i JIMIlIe TUX JaHUX, HA TiACTaBi SKUX BCTAHOBJICHO
CTYIiHb BaXKKOCTi 3aXBOPIOBaHHS a00 AiarHO3, SIKUIA PO3-
[JISIIAaTUMEThCST €KCIIEPTHOIO KOMaHI010, MalOTh OYTH He
CTapillMMu HiX 4 Micsi1ii;

— pe3ysbTaTh JabopaTopHUX, iIHCTPYMEHTATBHUX, TTPO-
MEHEBMX Ta iHILIMX 00CTEKEHb, 1110 MiATBEPAXYIOTh diarHO-
31 a00 CTaHM 300POB’SI Ta CTYIiHb IX BaXKKOCTI;

— IOKyMEHTH abo iHdopMallisi, 110 MiATBePIXKYIOTh
Oe3repepBHY TUMYACOBY HeIlpalle3aaTHICTh MPOTSITOM YO-
TUPBOX MICSIIB 3 OHS ii HACTAHHS YU Y 3B’SI3KY 3 OJTHUM
i TUM caMUM 3aXBOPIOBAHHSIM MPOTSTOM IT’SITU MiCSILIB 3
TepepBOIO 3a OCTaHHI 12 Mics1IiB;

— 3roja ocobu, sika HamnpaBJIsSETbCS Ha TIPOBEICHHS
OLIiHIOBaHHSI, Ha 0OpOOKY Ta mepeaady IepCoHaIbHUX da-
Hux 3a popMoto, 3aTBepkeHo0 MO3.

Il. MpuiHATTS O po3rnsgy eneKTPOHHOro
HarnpaBJieHHs1 Ha npoBeAeHHs OLiHIOBaHHS

Ilicss oTprMaHHSI 3aKJ1aI0M OXOPOHU 3I0POB’S eJleK-
TPOHHOTO HaMpaBJIeHHs HOro po3rysiaae aaMiHicTparTop,
SIKMI € YIIOBHOBaXXEHOIO 0C00010 B IILOMY JIiKYyBaJIbHOMY
3aKJIafli, y IKOMY CTBOPEHO €KCIIePTHY KOMaH/LY.

AnMiHicTpaTop:

— OTPUMYE eJIEKTPOHHI HaIlpaBJICHHS Ta CYIIPOBiTHI
JIOKYMEHTHU B €JIEKTPOHHII CUCTEMi Ta MPOBOAUTS 1X Mepe-
BipKy Ha IIpeaMeT IMMOBHOTH HagaHoi iHopmalrii;

— MOXe MOoBEePTATH iX Ha TOOMPAIIOBAHHS B pa3i HasB-
HOCTI BiIIOBiITHUX ITiICTAB IIPOTSITOM I1’SITU POOOUMX THIB
3 MOMEHTY X HaJIXO/KEHHS i3 3a3HAYEHHSIM TTiICTaBU TSI
TMOBEPHEHHS;

— BHU3HAYa€ HEOOXiMHMI MepeTiK CIIeliaTbHOCTEH JTi-
KapiB eKCIepTHOI KOMaHIN;

— BHU3HAaya€ MOXJIUBY (OpMY PO3IJISILY €KCIEPTHOIO
KOMaH/1010 (OYHO, 320YHO).

Ill. lNpouyenypa npoBeAeHHs OLiHIOBaHHS

— Po3rsin cnipaB 31iliCHIOETHCS B MTOPSIIKY YeProBOCTI
Ha ITiICTaBi €JIeKTPOHHOI Yepru, siKa (QOPMYEThCS €IeK-
TPOHHOIO CUCTEMOIO.

— J1o oHS pO3IJIsILy CIIpaBH YIEHU eKCIIEPTHOI KOMaH-
1 HEe MalOThb JOCTYIy IO CIIPaBU B €JIEKTPOHHIl cUCTeM.
Oco0a, sIKy HammpaBUJIM Ha MPOBEICHHS OLIiHIOBaHHS, He
Mag€ IOCTYIIY JI0 IePCOHAIIBHOTO CKJIaay eKCIIEPTHOI KOMaH-
N1, sIKa MIPOBOAUTUME OLlIHIOBAHHS.

— Po3srsan cripaBu MMOBUHEH OyTH IIPOBENCHUI HE ITi-
3Hime 30 KaJleHAapHUX JHIB 3 JHS MPUAHSTTS 3aKJ1aJ10M
OXOPOHU 3[0POB’SI eJIEKTPOHHOTO HAMpPaBJISHHS 10 PO3-
LISy,

— PimeHHs npuitMaroTbCsl €KCIIEPTHOIO KOMaHIOIO B
IeHb PO3IJISIAY CIIpaBM, KPiM BUMAAKIB HEOOXiTHOCTI IIpo-

BEJICHHS TOIaTKOBOTO 00CTEXKEeHHST a00 3MiHU CKJIaIy eKC-
MEePTHOI KOMaH/IN.

— TonoBywo4YuM y cIipaBi BU3HAYAETHCS JIiKap, YU
cIlelliaJIbHICTh BiAIoOBigae mpodinio copaBu, i Hece
BiATNIOBiNaAbHICTh 3a CKJIAJeHHS MPOTOKOJY PO3IJISIIy
crpaBu Ta (pOPMYBaHHS TIPOEKTY PIllIeHHST eKCTIEPTHOT
KOMaH/IU.

— Slkio HasgBHOI iH(OpMAaLIil HEIOCTATHBO IIJIS IIPUIi-
HSTTS PillIEHHSI 111010 OLIiHIOBaHHSI, eKCIepTHA KOMaHaa
Ma€ IpaBO HAIIPaBUTU OCOOY HAa IOJATKOBE MeAUYHE 00-
CTEXECHHSI.

— PimeHHs npuiiMaloThCsl KOJeTiaabHO OUIBIIIICTIO TO-
JIOCIB WIEHIB €KCIIEpTHOT KOMaHIU. Y pasi piBHOTO po3mo-
TILTY TOJI0CiB BUPIIIAJIbHUM € TOJIOC TOJIOBYIOYOTO Y CIIPaBi.
Posrsan cripaBu hikCy€eThes y BiIIIOBiTHOMY IPOTOKOJI.

— JlaToro BCTAaHOBJICHHS iHBaJIiMHOCTI BBaXKAEThCS AaTa
HaJIXOKEHHS 10 eKCIepTHOI KOMaHIW HampaBiIeHHs Ha
MPOBEJCHHS OLliHIOBAaHHSI.

KpuTepii BU3Ha4eHHs chopmu npoBeaeHHs
OLiHIOBaHHSA NOBCAKAEHHOro PYHKLiOHYBaHHA oco6m

ExkcriepTHa KoMaH/a 3 OLIIHIOBAHHS MOBCSIKIEHHOTO
(yHKIIiOHYBaHHSI 0COOM TTPOBOIUTH PO3IJISIA CIIpaB 3a Ta-
KUMU (popMaMu:

1) ouHo, 3a yyacTi ocobu abo ii yITOBHOBaXKeHOTO Mpe/I-
CTaBHMKa B 3aKJIaJli OXOPOHU 310POB’S;

2) 3a09HO, O0e3 0COOMCTOI yJacTi ocodu;

3) i3 BUKOPUCTAaHHSIM METO/IB i 3aC00iB TeJIEMEIUIINHMY;

4) 3a micueM repedyBaHHsI/JIiKyBaHHS OCOOMU.

KpuTtepii BASHa4YeHHs rpynu iHBanigHocCTi
OKpPEMUM XBOPUM 3 EHA,OKpUHONaTiaMu
1. LlykpoBun piabet

[TincraBoto njs BU3HAUEHHS iHBalinHOCTI nepmoi b
IPYNH € CTiliKi, HANTO BaxKi (DYHKIIOHAIbHI MOPYILIEHHS B
OpraHi3mi, 3yMOBJICHI LIyKPOBHUM 1iabeTOM Ta MOT0 yCKIIaI -
HEHHSIMM, 110 TIPU3BEJIM 10 PiI3KOTO OOMEXXEHHS XKUTTETi-
SUJIBHOCTi XBOPOI'O, HECIIPOMOXKHOCTI 10 caMOOOCIIyTOBY-
BaHHS 1 BUKJIMKAIW TIOTPeOyY B MOCTIHHOMY CTOPOHHBOMY
JOTJISIII YU 1OTIOMO3i:

— perunonarisa 111 cramii, TBocTOpoHHS miabeTuaHAa
KaTapakTa 3 BTpaTolo 30py (rocrpora 3opy MeHiie 3a 0,05
3 KOPEeKIIi€l0) Ha 00MaBa OKa YK OKO, 1110 Kpallle 0aunTh;

— XpoHiuHa xBopoba Hupok (XXH), Hedpomnaris
I1I—-V cranii 3 TepMiHAJILHOIO CTAli€I0 XPOHIYHOI HUPKO-
BOI HEIOCTaTHOCTI;

— Helpomnaris i3 BUpaXeHUMU PyXOBUMM po3jiagaMUu
(BupaxeHi mape3n), aTaKCi€ro; TUCUUPKYISITOpHA eHIleda-
sonatist 111 cTyrens i3 3Ha4HO BUpaXKeHUMM OpraHiYHUMU
3MiHaMU MCUXIKW YU HASIBHICTIO reMiruierii abo ToTajibHOT
adasii;

— Baxka (opma niabetTuyHoi cronu (imemiyHa mia-
OeTWYHa raHrpeHa, HelipoTpodiuHa iH(piKoBaHa cTOoma
3 MOIIMPEHHSM MPOIeCy Ha MSI3U, CYXOXWJLIS, KiCTKH,
PO3BUTKOM T'aHTPEHM ), BaXKKa OCTeoapTpomaTiss 000X Hir 3
MOPYIIEHHAM iX (PYHKIIIT;

— aMIIyTaliiiHi KyKCH 000X CTErOH Ha piBHi BEPXHBOI
TPETUHMU SIK PE3yJIbTAT AiaOeTUUHOI CTOTIH;

— KyKca CTerHa i XpoHiyHa apTepiajibHa HEIOCTaTHICTh
II—III cTyneHs npyroi HUXKHBOI KiHIIiBKH;
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— Baxka (hopMa LIyKpPOBOTO Iia0eTy 3 YCKIaZHeHHSIMU
i cTeHOKapmist Hanpyru, pyHkuioHaabHuii kiaac [H1-1V;

— ILYKPOBUI1 DiaGeT 3 XpOHIYHOIO CEPLIEBOIO HEAOCTAT-
nictio 111 cranii;

— LYKpOBUI AiabeT 3 XpOHiIUHOIO JIET€HEBOIO HEI0-
cratHictio II1 cTyneHs 3 jereHeBUM ceplieM i ceplieBO0
HegocrtaTHicTio 11 b cTanii;

— IIYKPOBUI1 HiabeT 3 pi3KUM MOPYLICHHSIM (DYHKIIii
MEeYiHKW YU MOPTAJTbHOTO KPOBOOOITY (3HAYHUIT acLMT i3
HaOPSIKOBUM CUHIPOMOM);

— iHIII CMOJYYHi YpaskeHHSI, 110 Y CYKYITHOCTI IPU3BO-
ISITh 10 Pi3KOr0 OOMEXKEeHHSI KUTTEMiSUIbHOCTI.

[TincTaBoto A1 BU3HAYEHHS iHBAJIIAHOCTI APYroi rpynu
€ CTiliKi BaXKi (pyHKIiOHaJIbHI MOPYIIEHHS B OpTaHi3mi,
3ymoBieHi LI/] Ta iforo ycKiIagHeHHSIMU, 110 TIPU3BEIN 10
3HAYHOTO 0OMEXEHHS KUTTEMISUTLHOCTI XBOPOTO, MOTPEeOU
B COlliaJIbHiil TOMOMO3i i 3aXMCTi, OMHAK HE BUKJIMKAJIU
BTpaTH 31aTHOCTI 10 CaMOOOCYTOBYBaHHS i TOTpeOH B IMO-
CTililHOMY CTOPOHHBOMY AOTJISIII YU TOTIOMO3i:

— perunonartis 1111 cTanii, tBocTopoHHS miabeTIHA
KaTtapakTa i3 3HMXKEeHHsIM 30py (roctpoTta 30py 0,05—0,08)
Ha o0u/IBa OKa UM OKO, 1110 Kpallle 0auuTh 3 KOPEKIII€lo;

— Helponarist y BUIJISIII pyXOBUX pO3JIafliB (Imapesu,
arakcii); a Takox eHuedanonaris 111 crynens 6e3 pizkux
iHTeJIeKTyaJIbHO-MHECTUYHHUX MOPYIIEHb;

— XXH, nedpomnarisa 11—V cragnii;

— BereTaTuBHa HeWpomaTis ceplisl 3 OPTOCTATUYHOIO
apTepiabHOIO TiMOTEeH3i€10, CTINKUMMU IMOPYIIEHHSIMU PUT-
My ceplis, i3 cepueBoro HegocTaTHicTio 11 b cranii;

— niabetnyHa imeMiuHa croma IV cranii, Heliporatuy-
Ha iH(iKOBaHa CToIa;

— ammyTalliiiHa KOpoTKa KyKca CTerHa, Kykcu o00x
TOMIJIOK, KOPOTKi KyKCH 000X CTOIT; TUMYACOBO HEIpPOTe-
30BaHa JIOBra KyKca HIDKHbBOI KiHITiBKH;

— 1IYKpOBMi1 1iabGeT 3i cTeHOKapieo Hanpyru, GyHK-
mioHanbHuil kiac 111, micas TpancmypanbHOTO iHMapKTY
Miokappa 3 cepiieBoro HegocTaTHicTio 11 A cragii;

— LIYKpOBHUI Iia0eT 3 rinepToHiuHoI0 XBopoboro 11 cta-
i 3 yactumu (6 i GisbIe pa3iB Ha PiK) BAXKKUMU KPU3aMU;

— IYKpOBUI niabeT i3 CTiAKO 1eKOMIIEHCOBAaHUM L1~
PO30M TEUYiHKM 3 BUPAKEHOIO MeYiHKOBOI HEJJOCTATHICTIO
200 ITOMipHUM aCLIUTOM;

— ILYKPOBUII AiabeT, yCKIIagHeHUI 1iaOeTUIHOIO EHTe-
pomarieto 3 piskuM 3araaibHUM BucHaxkeHHsM (111 cryrnens);

— LIYKPOBUIA 1iabeT 3 XpOHIYHOIO apTepiaJIbHOI HEI0-
cratHicTio [I-III cTryrenst BHacinok ob6iTepyounx 3axXBo-
pIOBaHb CyIMH 000X HYXKHIX KiHIIiBOK;

— IIYKPOBUI Hia0eT 3i 3HAYHUMU pO3JIagaMU MOBHU i
MOMIpHUM MOHOITAPE30M BHACIiIOK YPaXKeHHSI HEPBOBOI
CHUCTEMU;

— iHIII CMOJYYHi ypaskeHHSI, 110 Y CYKYITHOCTI IPU3BO-
ISITh 10 Pi3KOT0 OOMEXKEeHHSI KUTTEMiSIbHOCTI.

[TincraBolo a5t BU3HAYEHHS TPETbOI IPYNH iHBATiAHOCTI
€ CTiliKi cepemIHbO1 BaXXKOCTi (PyHKIiIOHAIbHI MTOPYIIEeH-
Hs B opraHismi, 3ymonieHi LI/l Ta #ioro ycKiagHeHHSIMUA,
1110 MTPU3BEIU A0 TOMipHOTO OOMEXEHHSI KUTTEXISITTBHOCTI
XBOPOTO, Y TOMY YMCJIi MOXKJIMBOCTI MIOT0 TPYIOBOI disSTTbHO-
CTi, i BUKJIMKAJIU ITOTPeOy B COLIaJIbHIN JOTIOMO3i i 3aXUCTi
MeBHOro oocsry. OOMeXeHHST MOXJIUBOCTEN TPYAOBOI Mi-
SITTBHOCTI MOXKYTb BUPaXXaTHUCsI Y BTpaTi mpodecii, 3HAaUHOMY

3HIDKEHHI KBajidikamii 41 3MeHIIeHHi 00CATy TpymaoBoi
MiSUTBHOCTI; Y CYTTEBUX CKJIaAHOIIAX MPpU 3000yTTi mpodecii
YU TpaleBJallTyBaHHi:

— peruHomnatis I cranii, i3 3HMXKEHHSIM TOCTPOTH 30pY
1o 0,09—0,1 (3 Kopekilielo) Ha 06uIBa OKa UM OKO, 1110 Kpa-
1e 0avYunTh;

— LIYKpOBMUIi Aia0er i3 CTiliKO BUCOKOIO (HE MEHIIe
32 210/120 MM pT.CT.) apTepiaJIbHOIO TiMepTEH3i€I0 PIZHOTO
reHe3y, 1110 He MiITaeThCs JiKyBaHHIO;

— IYKpOBMI Hia0eT 3i CTabiIbHOIO CTEHOKAPIi€Io Ha-
npyru, pyHkiioHansHuit kiac I11, i3 cepieBoro HemocTaT-
Hictio 11 A cranii;

— MpOTe30BaHa KyKca OIHi€l HIDKHBOI KiHIiBKM (KpiM
BEPXHbOT TPETUHMU CTETHA);

— KopoTka (Ha piBHi cyrno6a Illomapa) Kykca omgHi€el
CTOIIY YU JOBTi (Ha piBHI roJIiBOK IJIECHOBUX KiCTOK) KyKCH
000X CTOII;

— ILYKPOBUI1 IiabeT 3 XpOHIYHOIO apTepialbHOIO HEIO-
cratHicTio 11 cTymeHs1 mpu o0IiTEpyIOUMX 3aXBOPIOBAHHSIX
apTepiil HIKHIX KiHIIiBOK;

— 1II rpymna iHBayIimHOCTI ITOKa3aHa TaKOX XBOPUM Ha
LIYKpPOBUI1 MiabeT cepeaHbOl BaXKKOCTi 32 YMOBU HAsSIBHOCTI
y XBOpPHUX MPOTUITOKA3aHOI Mpodecii, a palioHalbHe Tpa-
LIeBJIAIITYBaHHS NIPU3BOAUTH A0 3HVKEHHs KBajidikallii
ab0 3HAYHOTO 3HMKEHHST 00CSITY BUPOOHUYOI NisUTbHOCTI.

IIpu BincyTHOCTI (DyHKIIOHAJBHUX MOPYIIEHD 3 OOKY
OyIb-sSIKUX OpraHiB, CUCTEM i IPOTUIIOKA3aHb A0 IIpalli XBO-
pi Ha LyKPOBUIA AiabeT BU3HAIOTHCS Mpale3IaTHUMU.

2. Finotupeos

111 rpyna iHBaJlimIHOCTiI BCTAaHOBIIOETLCSI 0€3 CTPOKY
TOBTOPHOTO OIliHIOBaHHS TIPU MEPBUHHOMY (TOTalibHA
TUPEOiIeKTOMisl) a00 BTOPUHHOMY (BHACJIiIOK MaTOJOri1
rinogiza) rirmoTupeosi B cTamii cyokoMImeHcamii abo me-
KOMIIeHcallii 32 Hee()eKTUBHOCTI a1eKBATHOTO JIIKYBaHHSA
(ITocranosa Kab6inety MinictpiB Bin 15 nucronama 2024 p.
Ne 1338).

PazoMm 3 TiMm, SIK mpaBUIO, 1i XBOpi 10Ope KOMIEHCY-
FOThCS SIK KJIIHIYHO, TaK i TOpMOHAJIbHO Ha aleKBaTHUX
J103axX 3aMiCHOI TOPMOHAJILHOI Teparlii JIEBOTUPOKCUHOM.
Tomy HampaBiaTU TaKUX XBOPUX HA MPOBEIEHHS OLIIHIO-
BaHHSI MOBCIKIAEHHOTO (PYHKIIIOHYBaHHSI 0COOM HEOOXi-
HO TUIBKM B TUX BUIIa[IKaX, KOJIM Bil3HAYAIOTbCS HACTIIKU
TinoTUpeo3y HaBiTh Ha TJIi TOPMOHAJIbHOI KoMMeHcarlii. Lle
y Iepiiy uepry rimorupeoinHa eHuedanonatisa 1I1—I1I cr.,
rimotupeoinHa kapaiomiomnartis 3 CH II-III cr., rimo-
TUpPEOoiHa TUCTaJbHA TOJIiHepomnarisi, IKi 0OMeXYI0Th
XKUTTEDISUIBHICTH XBOPOTO.

Jnst Bepudikallii HEOOOPOTHUX HACTIAKIB TiMOTUPEO3y
HEOoOXiMHO MPOBECTU HU3KY MOAATKOBUX JIAOOPATOPHUX,
TOPMOHAJIbHUX Ta iHCTPYMEHTAJIbHUX METOIB JTOCITIIKEHHS:

1. 3araabHuii aHai3 KPOBi.

2. 3araJibHUIi aHAJTi3 ceyi.

3. JlininHU# CeKTp KPOBi.

4. Bu3HayeHHsI piBHS TUPEOTPOITHOTO TOPMOHY, Billb-
HOTO TUPOKCUHY, Y31 murornoaioHoi 3a103u.

5. BusHayeHHS aHTUTIJ 10 TUPEOITHOI MIePOKCUIA3H,
AHTUTIJI IO TUPEOTJIOOYIIiHY.

6. EKT Ta exokapmiorpadist (ExoKT).

7. Peoenuedanorpadist abo MPT roioBHOro Mo3Ky.
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8. Heitpomiorpadist.

9. JlyruieKcHe cKaHyBaHHSI CYJIMH TOJIOBHOTO MO3KY.

10. KoHcynbraliist HeBpoJora, Kapaioaora.

VY pasi niaTBepIKeHHS TUX UM iHIIMX 3MiH 31 CTOPOHU
CepLIeBO-CYIMHHOI CUCTEMU, IICUXIYHOI chpepu, MOPYyILIeHHS
00MiHYy PEUOBUH, SIKi OOMEXYIOTb XXKUTTEMISITTbHICTD XBOPO-
ro i BiH HE MOXe BUKOHYBaTU pOOOTY 3i 3HAUHUM i HaBiTh
MOMipHUM (Di3UIHUM HaBaHTaKEHHSIM, HOMY MPOTUITIOKA-
3aHa pobOTa 3 HEPBOBUM TepeHAIPYKEHHSIM, sIKa TTOTPeOye
IIBUIKOI i TOYHOI peakilii (Bomiil TpaHCIIOPTHUX 3aCO0iB,
BEepCTaTHUK, poOOTa Ha KOHBEEPI, MUCTIETUEp Ta iH.), oTO
MepeBOISATh Ha iHIILy POOOTY 3 BUKJIIOUEHHSIM (DaKTOPiB, 1110
MPU3BOMSTH OO BTPATH KBaji(ikarii.

Lle € mincraBolo mist mpusHadeHHd iMm 111 rpynu inBa-
JIAHOCTI.

3. XBopoba IMpevisca

ITpu MeauKo-coliabHiil eKCrepTu3i MoTpiOHO Bpaxo-
BYBaTH, 1110 OUIBIIICTD MPOSIBiB TUPEOTOKCUKO3Y (3MiHM 3i
CTOPOHU CEePLIeBO-CYINHHOI CUCTEMU, ITYHKOBO-KHIIIKO-
BOTO TPAKTy, ACTEHOHEBPOTUYHUI CUMIITOMOKOMILIEKC,
o TaybMOIIATIS Ta iH.) Ma€ TEHAEHIIIIO 10 000POTHOTO PO3-
BUTKY MiCJIsl paayKaIbHOI Teparii (KOHCepBaTUBHE, Xipyp-
rivHe BTpy4YaHHs Ta pamioiioaTepartisi), TOMY B OLIbIIOCTi
BUIAKiB XBOPi € TAMYACOBO HEMpalle31aTHUMU.

V nesikux BUITaKax JiKyIOUM JliKap MOXe HallpaBUTU
XBOPOTO 3 TUPEOTOKCUKO30M Ha OIliHIOBAHHS TTOBCSIKIEH-
HOro (PyHKIIOHYBaHHSI 0CO0U:

1. HeoOXigHiCTh TpMUBAJIOTo JIIKyBaHHS Y 3B’SI3KY 3 pe-
3WCTEHTHICTIO 0 Teparii.

2. ABTOoiMyHHa o(pTasbMOIMATIs, sIKa 3aJInIIIIacs Iics
panMKaIbHOTO JIiKyBaHHSI THPEOTOKCUKO3Y i 0OMEXYE XKUT-
TENISIIbHICTb XBOPOTO.

3. TupeoTrokcryHa MioKapaioguCTPOodis 3 ITOPYIICHHSIM
PUTMY Ta CepleBO-CYIUHHOIO HETOCTATHICTIO.

4. YckagHeHHSI ITiCIIsI XipyprivHOTO JIIKyBaHHS (pelu-
JIMBU 3aXBOPIOBAHHSI, TIlTIOTUPEO3, TiMonapaTupeos, napes
ropTaHi, sIKi BUCTYIAIOTh SIK OCHOBHUIA 1iarHO3).

ITpu HampaBieHHi 10 eKCepTHOI KOMaHAM HEOOXiTHO
MPOBECTU HU3KY 3araJIbHOKJIIHIYHUX, TOPMOHAJIbHUX Ta
IHCTPYMEHTAJIbHUX JOCTiIKEeHb:

1. 3arajabHMI aHaJi3 KpOBi Ta ceyi.

2. T'opmonanpHi mocmigxeHHs (TTI, BinpHU TH-
POKCHH, BUIbHUIA TPUMOATUPOHIH, aHTUTLJIA 10 pelenTopa
TTT).

3. EKT.

4. Exokapniorpadis.

5. Koncynprailist oKyiicTa, HeBpoJiora, Xipypra.

[1py BU3HAYEHHI TPYIOBUX PEKOMEHAIliii HEOOXiTHO
BpaxoBYBaTU MPOTUIOKA3aHi BUpOOHUYI (haKTOpHU, HasIB-
HICTb SIKMX CIIPUSIE MOTIPIIEHHIO CTAHY XBOPUX.

ToOTo HasgBHICTb KIiHIYHMX 3MiH, SKi BIJIMBAIOTh Ha
KUTTENISUTbHICTh XBOPOTO, Ta 3MiHA MpaleBIalliTyBaHHS,
110 TSITHE 3a co0010 3HUXEHHS KBatidikallii abo 3HaUHe
3MEHILEeHHS 00’ €My BUPOOHMYOI TisUTbHOCTI, Ta€ IiACTaBy
eKCIepTHili KomaHAi BcraHoBmoBaTy 111 rpymy iHBamia-
HOCTI.

II rpyna iHBajinHOCTI MOXe OyTH BCTAaHOBJIEHA TiJIbKU
3a HasIBHOCTI B opraHax (cucreMax) BUpaxkKeHUX NaTOQyHK-
LIOHAJIbHUX MTOPYIIEHb:

— aBTOIMyHHa O(TaJIbMOIIATIS, IO IPU3BOIUTH 0
CTiliKO1 AUTIJIOMNIT 3 HACTYITHUM PO3BUTKOM KOCOOKOCTI;

— BHUpaxkeHa MioKapIionaTisl 3 ITOPYIIEHHSIM pUTMY Ta
CH II-IIl ct.;

— BMPaXeHi MopyleHHs (GyHKIIi1 iHIITMX OpraHiB i cuc-
TeM (HepBOBOI, TPaBHOI Ta iH.).

4. Akpomeranis

BinHOCHO pigKicHa eHIOKpWHHA MaTOJIOTis, sIKa Ha-
JIEXKUTH 10 ophaHHUX 3aXBOPIOBAHb i PO3BUBAETHCS BHAC-
JITOK MiABUIIEHOT MPOAYKILii COMAaTOTPOITHOTO TOPMOHY
€03MHO(MITPbHUMU KIIITUHAMU TePeIHbOI YacTKU Tinmodiza
(ameHoMa). 3BaxkalouM Ha IOCTYIIOBUIL PO3BUTOK XBOPOOH,
NiarHOCTYyBaTU aKpoOMeTraJlilo Ha paHHiX CTaisX il pO3BUTKY
(TIpeakpomeraiiyHa cTamist) He 3aBXIN MOXJINBO. K mpa-
BWJIO, aKpOMeTaJlisl 1iarHOCTYEThCSI B TinepTpodivuHiii cramil
(xapakTepu3yeThCsI TUTIOBUMU JIJIsT aKpOMerallii rinmepTpodi-
€10 11 rinepruiasielo TKAHWH i OpraHiB) abo0 B MyXJIMHHIH cTa-
Iii (IOMiHYIOTh O3HAKM BIUIUBY ITyXJIMHU HAa HaBKOJIMILHI
TKaHUHU (OYHI ¥ HEBPOJIOTIYHI MOPYIISHHS, MiABUIICHHS
BHYTPIillTHbOYEPETTHOTO TUCKY).

[Ipu owiHIi KUTTEMISUTLHOCTI XBOPUX HA aKPOMETAJIiI0
MOTpiOHO BPaxoBYBATU CTa/il0 3aXBOPIOBAHHSI, XapaKTep
IMyXJIMHHOTO TIpolLiecy B MepenHili yacTLi rimodisa, onepa-
TUBHE JIIKyBaHHSI, YCKJIAHEHHSI ITiCJIs ONepaTUBHOTO Ta
MIPOMEHEBOIO JiKyBaHHSI.

YV nmouaTKoBili nepegakpoMeTraliuHill Ta TirnepTpogivHIX
CTa/isIX XBOPi 3a3BMYAii Mpale3naTHi i MPOAOBXYIOTh pa-
1I0BaTH 3a (haxoM. IM IpOTUIIOKA3aHa Mpars, 1110 OB’ sI3a-
Ha 3 TSLKKUM (Di3MYHUM HaBaHTaXKEHHSIM, Y HECTIPUSITIIMBUX
METEOPOJIOTIYHUX YMOBAX, 31 3HAUHUM HEPBOBO-TICUXiYHUM
HampyXeHHsM. | 11e Moke cTaTu MincTaBoo IS JIIKYyI0UoTO
JIiKapsl HaIpaBUTU XBOPOTO JIJISI OLIiHIOBaHHS (byHKIIIOHY-
BaHHSI 0CO0M 3 HEOOXiTHUMHM OOCTEXKEeHHSIMHU (ITiCJIST aK-
TUBHOTO CITelIM(piYHOTO JIiIKyBaHHS: OlepaTUBHE — aAeHO-
MEKTOMisI, IpOMeHeBa Tepallis Ha Tinodi3, KoHcepBaTUBHA
Teparisi (aroHictu nodaminy, aHajorn comaroctatuHy). Ha
yac JIiIKyBaHHS XBOpUIA TUMYACOBO Hempale3daTHUIA.

[Ticns nikyBaHHS, sIKe MOXe TpuBaTh 3—4 Micsti, Jti-
Kap OILIiHIOE OCHOBHI KpUTEPil XKUTTEMISIbHOCTI (HACTIiaKu
OIIepaTUBHOTO BTPY4YaHHS ab0 IMpOMEHEeBOI Teparlii, a Ta-
KOX CYNYTHi 3aXBOPIOBaHHS, SIKi € YaCTUMM HaCJiaKaMUu
aKpoMeraJii: IyKpoBuii AiabeT, BTOpUHHA apTepiajlbHa
rirepTeH3ist), HaTpaBJIsieE Ha OLIHIOBAHHS JI0 €KCIIePTHOT
KOMaHIM 3 HEOOXiTHMMU IT0AATKOBUMMU J1aOOpaTOPHUMU,
TOPMOHAJIBHUMU Ta iHCTPYMEHTAJILHUMU pe3yibTaTaMu
TOCTIIKEHHS:

1. 3araabHUIT aHAJIi3 KPOBIi Ta ceyi.

. TopMoH pocty abo iHcyniHonoaioHMit hakTop pocTy 1.
. Kanpiit Ta ¢pocdop Kposi.

JlinigHuit cnekrp.

. I'moko3a KpoBi Ta IiKO3UJIbOBAaHU FeMOIJIO0IH.

. EKT', ExoKT.

. MPT a6o KT mo3ky.

. KoHcynprauis okymicta (oO4He THO Ta II0JIsI 30DPY).

. KoHcynbTalis HeBpomnartosora, Helipoxipypra.

ExcnepTHa KoMaHaa OLIIHIOE OCHOBHI KPUTEpii KUTTE-
NiSTBHOCTI, CTYITiHB 1X BaXKOCTi, TTpodecito XBoporo, Horo
COUiaJIbHUIA CTaTyC, BAHOCUTb PillIEHHSI TPO BCTAHOBJIEHHS
IPYIH iHBAJIiTHOCTI.
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5. Cunpgpowm rinepkopTuynsmy

Buninsiiots 1Bi (hOpMU €HIOTEHHOTO TiMepKOPTULIM3MY:

— AKTT -3anexnuii cunapom (xBopoba Kyminnra);

— AKTT-He3anexuuit cuHapom (cuHapom KyimHra).

B ocHOBI 11MX 1BOX MATOJIOTii J€XUTh HAJIUIIOK CUH-
Te3y IIIOKOKOPTUKOINIB KOPOIO HaIIHUPKOBUX 3aJI03 Y pe-
3yJIbTaTi CTUMYJISLLT iX aIpeHOKOPTUKOTPOITHUM TOPMOHOM
(AKTT) mpu xBopo06i Ta ameHOMi KOpU HaTIHUPKOBHX 347103
(cunmpom KyimHra). 3 orisgomy Ha IIMPOKUA CIIeKTp Oio-
JIOTIYHOI Iii ITIOKOKOPTUKOINIB Ha Pi3Hi OPTaHU i CUCTEMH,
KJIiHiYHa KapTUHa Oyje 3ajieXaTH Bill CTYIEeHs ypaKeHHs
1IMX OPTaHiB i HOCUTU pi3HOMaHiITHUI XapakTep. Lle y mep-
11y 4epry 3MiHU 31 CTOPOHU CepLIEBO-CYAUHHOT CUCTEMU
Y BUIJISIAI BTOPMHHOI apTepiaibHOI TimepTeH3ii, KiCTKOBO1
CHCTEMU 3 PO3BUTKOM JI1(Y3HOTO OCTEONIOPO3Y Ta HEPIKO
nepejoMaMu, 0COOJMBO TiJl XpeOlliB, PO3BUTKOM CTEPOII-
Horo 111, KyIIMHToimTHOTO OXUPIiHHS, TOPYIIEHHSIM CTaTe-
Boi (yHKIIIT IK Y )KiHOK, TaK i y YOJIOBIKiB.

IIpu BcTaHOBIEHHI AiarHO3y HEOOXiaHa aKTHBHA KOMII-
JIEKCHA Tepalrist (orepaTuBHE JIiIKYBaHHS — aJIeHOMEKTOMisI
rirnocgisa, anpeHajaeKToMisl, Mpy MOKa3aHHSIX — IPOMeHe-
Ba Tepariisi, KOHCepBaTUBHA Teparlisi, sika HampaBjieHa Ha
osokany cuHte3dy AKTT a6o rimokokopTukoiniB). Ha yac
JIIKyBaHHSI XBOpi TUMYACOBO HeMpale3aaTHi.

[Ticnst mpoBeaeHOTO TOTO UM iHIIIOTO METOMY JIiKyBaHHSI
Ta cTabiiizauii mpolecy JiKylouuii JiKap OlLliHIOE OCHOBHI
KpUTEpii KUTTEMISIIBHOCTI XBOPOI'O i HAIIpaBJIsIE 1Or0 A0
€KCITepTHOI KOMaHIM JJ1s1 OLIiIHIOBaHHS MOBCIKAEHHOTO
(YHKIIIOHYBaHHS OCOOM.

Heo06xioni docaiorncenns npu HanpasaenHi:

1. 3aranpHi aHai3K1 KPOBi Ta ceyi.

2. AKTT Tta koptusos (Kpaiiie B 1000Biit ceui).

3. JlinimHuii CrieKTp KPOBi.

4. 'moko3a KpoBi Ta INIIKO3WIHOBAaHUI TeMOTJIO0IH.

5. Kautiit i HaTpiii KpoBi.

6. EKT i ExoKT.

7. MPT rinodiza npu xBopo6i Kyinnra.

8. PeHnrreHorpadgis Tpyo4yacTHxX KiCTOK, XpeOTa (more-
PEKOBUIA Bi/Iif).

9. [1pu HEOOXiMHOCTI AEHCUTOMETDIs.

10. KoHcynbramis HeBpoIaToJiora, OKyJicTa.

ExcrnieprHa KOMaH/1a BAHOCUTb PillleHHS PO BCTAHOB-
JICHHSI TPYIY iHBAIiIHOCTI 3aJIEXKHO Bill CTYIIeHsI BaXKKOCTi
KPUTEPIiB XXUTTEMISUIBHOCTI, CYITYyTHBOI MaToJIoTii, ipodecii
XBOPOTO Ta MOro COLIaTbHOTO CTaTyCy.

IIIo crocyeThcst 0OMHOOIUHOT aipeHAIEKTOMIl TTPY TaKWX
3aXBOPIOBaHHSIX, K (peoxpoMonuToma, cuHapoM KoHHa,
aHJIpOoCTEPOMA Ta KOPTUKOCTEPOMA, TO B TIOJATBIIIOMY XPO-
HiYHA HAJIHUPKOBA HEAOCTATHICTh Y TAKUX XBOPUX HE PO3-
BUBAETHCA 3aBISIKM (PYHKIIOHYBAHHIO APYTroi HATHUPKOBOI
3aj103U, 110 3anuimiacs. KpiMm pigkicHUX BUTIaaKiB, KOJIN
KOpPTUKOCTepOoMa TPUBaJIUi yac He Oyjia ornepoBaHa i ToMy
rinmepkoptui3M iHrioysaB cexpenito AKTT .

6. HeuykpoBuii giabet

3axBOpIOBaHHS, B OCHOBI SIKOTO JICXKUTD Ae(bIillUT aHTH-
niypetuuHoro ropmony (A, BazompecuHy), SsKuii CUHTe-
3YEThCS B CYMPAONITUYHUX Ta TTAPABEHTPUKYJISIPHUX SIIpaxX
rimorajamyca i IeIOHY€EThCS B 3a[Hill YyacTLi rimogisza ta
perymoe BogHuir 06MiH. OCHOBHOIO IIPUYMHOIO XBOPOOU €

IyXJIMHU MO3KY (KpaHioapruHTiOMHU, TJTIOMH, TiCTIOLIMTO3M),
TpaBMU ueperna, HeiipoiHdexkiiii Ta iH.). OCHOBHI CUMITTOMU
LEHTPAJIbHOTO HEeIyKPOBOIO AiadeTy: BUpaXkeHa MOJIiIUIICisS
Ta MoJIiypist (Bill YOTUPBOX 10 AECSITH i OUTBIIIE JITPIB 3a 100Y).
Heo0xinHo minkpecanuTu, 110 NoJiypis i MoIiaumcis He €
KPUTEpPisSIMA BaXKKOCTi XBOPOOH, a CBiIUaTh ITPO IEKOMITCHCA-
11i10 11bOTO 3axBoproBaHHsl. [Ipr3HayeHa agekBaTHa raToreHe-
TUYHA Tepartist I6CMOITPECUHOM JIOBOJIi IIIBUIKO HOPMATi3y€e
I000OBUIA Iiype3 Ta cTaH XBoporo. ToMy Taki XBopi 3a3BUyait
Mpalie3l1aTHi i MPOIOBXYIOTh IIpalloBaTH 3a (haxoM.
AKUTTemisuIbHICTh Y HUX MOXe OyTH MopyIlIeHa 3a pa-
XYHOK OCHOBHOI IPUYMHU PO3BUTKY HEIIYKPOBOIO AiabeTy
(TIyxytmHa MO3KY, TpaBMa Yepelia Ta iX HaCJIiIKN).

7. XpoHiyHa HefgocTaTHICTb KOPU HaAAHUPKOBUX 3a/103
(xBopoba AgaicoHa)

3axBOPIOBAHHSI, B OCHOBI SIKOTO JIEXKUTh Pi3Ke 3HMXKEH-
HSI CHHTE3y TOPMOHIB KOPY HAJITHUPKOBUX 3J103 (TJIFOKO- Ta
MiHEepaJOKOPTUKOIAIB) y pe3yJbTaTi iX IepBUHHOIO ypa-
JKEHHSI THMU YU iHIIUMU JECTPYKTUBHUMU IpoliecaMu
(Haityacrillle — aBTOIMyHHa IeCTPYKILisI).

Hacningkom medinuty riioKo- Ta MiHEpaJOKOPTUKOIIIB
€ PO3BUTOK Pi3HOMAHITHUX KJIiHIYHUX CUMIITOMIiB (BUpa-
JKeHa IOCTiliHa HapocTaioua cJIaOKicTh, BTpaTa aleTUTy,
CXYIIHEHHSI, TineprirMeHTalisi, apTepiajibHa TirnoTeH3is ),
1110 Ti€I0 UM iHIIIOIO MipOIO BILUIMBAIOTh Ha KUTTEMISUIbHICTh
XBOPOTO Ta MOTO TMpale3i1aTHiCTb.

[Ticng BcTaHOBJIEHHS iarHO3y XBOpoOu AjiicoHa He-
00XiTHO MPUCTYIUTHU [0 KOMIUIEKCHOTO a/IeKBATHOTO JIi-
KyBaHHSI, B OCHOBI SIKOTO JIEXKUTb 3aMiCHa TOpMOHaJIbHA
MOXXUTTEBA TepaIlisl IJIIOKO- Ta MiHEPaJTOKOPTUKOIIAMHU.

[Tics mocsrHeHHsT KOMIIeHcallii abo cyOKoMITeHcalil
3aXBOPIOBAHHS JIIKYIOUMA JliKap OLIiHIOE OCHOBHI KpUTEPil
XKUTTEMISUTBHOCTI Ta CTYITIHB IX BaXKOCTI, IMpodeciio XBo-
poro, Moro coliaJbHUI CTAaTyC i HaNpaBJsIE XBOPOTO 10
eKCIIepTHOI KOMaHIU ISl OLIiIHIOBAaHHS TTOBCSKAEHHOTO
(byHKI1iOHYBaHHSI 0COOM Ta MPU HEOOXiTHOCTI — BCTAHOB-
JIGHHSI I'PpYIU iHBaJIiMHOCTI.

Heob6xioni docaioncenns npu nanpagienHi:

1. 3aranbpHUIi aHaJli3 KPOBi Ta cevi.
2. Kariit i HaTpiii KpoBi.

3. Xiopuauy Kposi.

4. Llykop KpoBi.

5. AKTT kposi.

6. Koptuzon (n1o6oBa ceua).

7. EKT.

8. Pentrenorpadis OI'K.

V pasi 3aIMIIKOBUX SBUIIL ACTEHOAAUHAMIYHOTO CUH-
NIPOMY, apTepiajibHOI TITOTEH3ii, 3MiH 31 CTOPOHU IUTYHKO-
BO-KUIIIKOBOTO TPAKTY, MOPYILIEHHSI OOMiHY Pe4OBUH, SIKi
B TOMY YU iHIIIOMY CTYII€Hi OOMEXYIOTh XUTTEMISITbHICTh
XBOPHX i BOHU HE MOXYTb BUKOHYBAaTU pOOOTY 31 3HAUHUM
i HaBiTh MTOMipHMM (Di3MYHMUM HaBaHTaXKEHHSIM, eKCITepTHA
KOMaH/a BUHOCUTB pillleHHs 1po BctaHoBieHHs 11 rpymnu.

BucHoBKMU

OLiHIOBaHHS ITOBCSIKIEHHOTO (DYHKIIIOHYBAaHHS IIPU €H-
JIOKPUHOTIATISIX TIPOBOAUTHCS MiCJIsl TTOBHOTO a/IeKBaTHOTO
JIIKYBaHHS 32 KpUTEPisIMU, 3aTBEpIKEHUMMU ITocTaHOBoIo Ka-
6inety MinicTpiB Ykpainu Bin 15 mucronana 2024 p. Ne 1338.
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KonduikT inTepeciB. ABTOpU 3asIBJISIIOT MPO BiZICYTHICTD
KOH}JIiKTY iHTepeciB Ta Bi1acHOi (hiHaHCOBOI 3alliKaBJIeHO-
CTi TIpY MiATOTOBII JAHOI CTATTi.
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Criteria for assessment of activities of daily living in a person
with endocrine pathology

Abstract. The number of people initially recognized as disabled
for all reasons in Ukraine increased from 38.8 per 10,000 popu-
lation in 2022 to 61.7 per 10,000 population in 2023. A total of
230,685 people were recognized as disabled in Ukraine in 2023
compared to 145,243 people in 2022. Among them, endocrine
pathology was recognized as the cause of disability in 11,061 peo-
ple in 2023 compared to 7,344 people in 2022. Among endocrine
pathology, diabetes mellitus became the cause of disability in 7,924
people in 2023 compared to 5,462 people in 2022. The article
examines the main provisions of the Resolution of the Cabinet of
Ministers of Ukraine No. 1338 dated November 15, 2024 “Some
issues of introducing the assessment of daily functioning of a per-
son”, which has developed a step-by-step algorithm for referring
a person for assessment. A list of anatomical defects and diseases
in which the disability group is established without a period of
reassessment is provided. The procedure for first-time referral for

assessment of a person’s functioning in specific situations is de-
scribed. The classification of the main criteria of vital activity and
their degrees of severity is provided, as well as a step-by-step algo-
rithm for registering a person for assessment of activities of daily
living. The criteria for determining the form of assessment of daily
functioning of a person are considered, as well as the criteria for
determining the disability group for patients with endocrinopathies
(diabetes mellitus, hypothyroidism, Graves’ disease, acromegaly,
hypercorticism syndrome, diabetes insipidus, chronic adrenal in-
sufficiency). Assessment of daily functioning in endocrinopathies
is carried out after full adequate treatment according to the criteria
approved by the Resolution of the Cabinet of Ministers of Ukraine
No. 1338 dated November 15, 2024.

Keywords: assessment of activities of daily living; diabetes mellitus;
hypothyroidism; Graves’ disease; acromegaly; hypercorticism syn-
drome; diabetes insipidus; chronic adrenal insufficiency
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The levels of inflammatory, angiogenic,
and stress biomarkers in plasma of donors
depending on anti-SARS-CoV-2 IgG titers

Abstract. Background. Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection, has led to widespread illness and global health challenges. While the acute
phase of the infection has been extensively studied, the long-term effects, particularly in individuals who have
recovered, remain unclear. Post-acute complications of SARS-CoV-2 involves prolonged symptoms and systemic
disorders, including persistent inflammation, endothelial dysfunction, and immune dysregulation, which often last
for months. Among the key factors contributing to these conditions, there are pro-inflammatory cytokines, growth
factors involved in angiogenesis, hypoxia-inducible and stress-related proteins, which play a significant role in tissue
repair and immune response modulation. The research aimed to evaluate the degree of inflammation, to determine
the levels of pro-angiogenic factors, cellular hypoxia marker HIF-1a, and heat shock proteins, such as HSP60 and
HSP70, in plasma of healthy donors who have recovered from COVID-19, with a particular focus on the relationship
between the levels of these biomarkers and anti-SARS-CoV-2 IgG titers. Materials and methods. This research
involved donors between the ages of 25 and 45 years, who had recovered from COVID-19 at least 3 to 6 months
prior to the beginning of the study. All patients were divided into groups based on their anti-SARS-CoV-2 IgG titers.
The plasma levels of inflammatory TNF-a, transcription factor NF-kB, angiogenic factors VEGF, PDGF and FGF-2,
hypoxic factor HIF-1a, and heat shock proteins were measured by enzyme-linked immunosorbent assay. Group
differences were analyzed using ANOVA with Tukey’s test or Kruskal-Wallis with Dunn’s test, presenting results
as median and interquartile range, with significance at p < 0.05. Results. The study found significant differences
in the plasma levels of the analyzed parameters among donor groups with varying anti-SARS-CoV-2 IgG titers.
There was an increase in pro-inflammatory markers, such as TNF-a and NF-kB, in plasma of donors with higher
anti-SARS-CoV-2 IgG titers. The levels of angiogenic VEGF, PDGF, and FGF-2 showed distinct patterns, with
VEGF levels generally reduced, except in the group of donors with titers of 95 + 5 and 125 + 10 Index (S/C), where
they significantly increased. PDGF and FGF-2 levels were notably higher in groups of donors with titers of 95 + 5
and 175 + 10 Index (S/C). HIF-1a levels also increased significantly in plasma of donors with anti-SARS-CoV-2 IgG
titers of 75 + 5 and 175 + 10 Index (S/C) compared to those without anti-SARS-CoV-2 IgG. In contrast, the levels
of heat shock proteins HSP60 and HSP70 were significantly reduced in the plasma of all donor groups compared
to the reference group, which could indicate possible abnormalities in the mechanisms of stress response after
COVID-19. Conclusions. Our results suggest that prolonged immune activation, inflammation, and angiogene-
sis-related pathways play a crucial role in the pathogenesis of post-COVID-19 complications, underscoring the need
for therapeutic strategies to address chronic inflammation, endothelial dysfunction, and impaired tissue recovery.
Keywords: long COVID-19; anti-SARS-CoV-2 IgG; inflammation; angiogenesis; growth factors
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Introduction

Five years after the new Coronavirus Disease-2019
(COVID-19) was first identified, which is characterized by
high contagiousness, various clinical manifestations, and
immune reactions, despite numerous studies [1—4] there
is still uncertainty regarding the pathogenic mechanisms of
Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-
CoV-2) infection and the specifics of the immunological
response. There is limited experimental data on the mo-
lecular basis of the long-term consequences of COVID-19,
where individuals continue to experience a range of symp-
toms and complications associated with the viral disease
even after the acute phase has subsided. It is known that
approximately 32 to 87 % of individuals who have recovered
from COVID-19 experience persistent systemic disorders
that can last for 3 to 18 months [5, 6]. Individuals who have
contracted COVID-19 often show neurological symptoms,
gastrointestinal tract damage, type 2 diabetes, respiratory
and cardiovascular system disorders, and vascular endo-
thelial damage, which leads to coagulopathy and the deve-
lopment of autoimmune diseases [7—9]. These complica-
tions significantly impact quality of life and work capacity.
However, the actual number of people worldwide suffering
from Long COVID-19 is not systematically determined.
The post-acute consequences of SARS-CoV-2 infection
are primarily associated with immune system dysfunction,
changes in cytokine profiles, and chronic inflammation. As
the COVID-19 pandemic has gradually come under control,
the duration of post-infection immunity has become one of
the priority issues for discussion, as it has a direct impact on
the progression of the disease, its long-term consequences
and more effective vaccination strategies. Therefore, under-
standing the immunological aspects of Long COVID-19, as
well as the study of seroconversion of SARS-CoV-2 anti-
bodies, is highly relevant [10, 11].

Following infection, the immune system generates seve-
ral types of antibodies, including early IgM and IgA anti-
bodies against SARS-CoV-2, whose levels peak approxi-
mately 16—30 days after the onset of the desease symptoms
and decrease for 1—2 months after recovery. In contrast, im-
munoglobulin G (IgG) can persist for an extended period. It
has been shown that in most infected patients, seropositivity
for anti-SARS-CoV-2 IgG can last for at least six months
after infection [12—14]. J. Chansaenroj et al. showed that a
quarter of previously infected SARS-CoV-2 patients had se-
ropositivity and sustained immune response to SARS-CoV-2
for up to 12 months after recovery from COVID-19. In ad-
dition, pneumonia was statistically significantly correlated
with an increased seropositivity rate compared to asympto-
matic patients [15]. In fact, the timing of appearance and the
value of the antibody titer against SARS-CoV-2 primarily
depend on the severity of the disease, the presence of con-
comitant pathological conditions, the immune status of the
patient, as well as individual characteristics such as age and
gender [16]. Antibodies can mediate additional immune
functions, which can have both protective and pathological
consequences, exacerbating damage to various tissues and
causing immunopathology [17, 18]. Understanding these
properties of antibodies against SARS-CoV-2 and their se-
rological dynamics could be crucial for preventing compli-

cations associated with COVID-19, as people with a weak
immune response are more susceptible to prolonged disease
courses, especially those with compromised immunity and
the elderly.

The protective response of the organism in patients who
suffered from COVID-19 is highly variable. It includes sig-
nificant changes in cell populations of the immune system,
increased expression of genes involved in immunometa-
bolism and inflammation, sustained deregulation of a wide
range of cytokines, growth factors, as well as the activation
of heat shock proteins (HSPs), which play an important
role in protecting cells from stress, promoting to immune
response modulation and repair of damaged tissues [19, 20].
It is assumed that assessing the aforementioned parameters
depending on the anti-SARS-CoV-2 titers may help better
understand the dynamics of immune system activation fol-
lowing the acute phase of the infection and provide a key da-
tabase of relevant biological molecules that should be further
studied and validated in subsequent experiments. This would
contribute to elucidating the molecular mechanisms of Long
COVID-19, identifying appropriate prognostic biomarkers of
the disease, and predicting its complications.

Analyzing the above, this study aimed to evaluate the
degree of inflammation by the levels of the pro-inflamma-
tory cytokine Tumor Necrosis Factor-alpha (TNF-a) and
transcription factor Nuclear Factor-kappa B (NF-«xB), to de-
termine the levels of pro-angiogenic growth factors, such as
Vascular Endothelial Growth Factor (VEGF), Platelet-De-
rived Growth Factor (PDGF), and Fibroblast Growth Fac-
tor-2 (FGF-2), level of Hypoxia-Inducible Factor-1 alpha
(HIF-1a), which regulates oxygen homeostasis, as well as
heat shock proteins HSP60 and HSP70 in the blood plasma
of healthy donors who have recovered from COVID-19 for
3 to 6 months, depending on various titers of anti-SARS-
CoV-2 IgG.

Materials and methods

Study population. This research involved donors be-
tween the ages of 25 and 45 years who had recovered from
COVID-19 at least 3 to 6 months prior to the beginning
of the study and had a negative nasopharyngeal swab test.
Healthy volunteers who had suffered from COVID-19 agreed
to be donors of blood plasma for biotechnological purposes
at “Biopharma-Plasma” (Kyiv, Ukraine). The blood plasma
of donors was given to us with determined anti-SARS-CoV-2
IgG titers for scientific research.

SARS-CoV-2 antibody testing. Donor blood samples
were tested using a chemiluminescence microparticle im-
munoassay (CMIA) for the quantitative determination of
IgG antibodies to SARS-CoV-2, the receptor-binding do-
main (RBD) of the S1 subunit of the spike protein of SARS-
CoV-2 (Abbott Laboratories, Illinois, USA). All tests were
performed according to the manufacturer’s instructions. The
IgG antibodies to SARS-CoV-2 in each sample are deter-
mined by comparing its chemiluminescent relative light unit
(RLU) to the calibrator RLU (Index (S/C)). All patients were
selected based on their anti-SARS-CoV-2 IgG titers. A total
of 180 participants were eligible to participate in this study.
Based on the results of the Abbott SARS-CoV-2 IgG sero-
logical assay, the study included the following donor groups:
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0(n=20), 10 £ 3 (n=20), 55+ 5(n=20), 65+ 5 (n=20),
75£5(n=20),85+5(Mn=20),95t5(n=20), 12510
(n=20) and 175 + 10 (n = 20) Index (S/C).

Blood sample collection. The blood was collected by ve-
nipuncture into commercially available citrate-treated tubes
(38 g/L) at a final ratio of 9 : 1, with gentle and slow mixing.
The plasma was obtained by centrifugation for 15 minutes
at 2500 rpm. Different aliquots of plasma of donors with
determined anti-SARS-CoV-2 IgG titers were stored in clean
polypropylene tubes at —20 °C until analysis.

ELISA analysis. The plasma levels of TNF-a, NF-xB,
VEGF, PDGF, FGF-2, HIF-1a, and HSPs HSP60 and
HSP70 were measured by enzyme-linked immunosorbent as-
say (Commercial ELISA kits, Biotrak ELISA System, Health-
care, USA) following manufacturer’s instructions. Studied
samples of plasma (100 ul each) were incubated in 96-well
ELISA plates for 12 hours at 4 °C. Removal of unsorbed an-
tigen was washed three times wells with 50 mmol/l Tris-HCI
buffer (pH 7.4) containing 0.1% Tween-20. To block non-spe-
cific binding sites, a 5% solution of skimmed milk was used.
Primary polyclonal antibodies (Santa Cruz Biotechnology,
USA) was used, as were secondary antibodies conjugated with
horseradish peroxidase (Bio-Rad, USA) and o-phenylenedi-
amine (OPD) substrate in the presence of hydrogen peroxide
(Sigma-Aldrich, Louis St, MO). The reaction was stopped by
the addition of 2.5 N sulfuric acid (100 ul each). Optical densi-
ty of the samples was measured on a microplate reader (Biolek
Instruments, Inc., USA) at wavelength 492 nm.

Statistical analysis. The results were statistically analyzed
using GraphPad Prism software version 10.1.2.324 (Graph-
Pad Software Inc., USA). Testing the hypothesis of the nor-
mal distribution of samples was carried out using the Shapiro-
Wilk and Kolmogorov-Smirnov criterion. Results between
the groups were assessed by one-way analysis of variance
(ANOVA) with Tukey’s multiple comparisons test. If the
sample does not meet the criteria for normal distribution,
the reliability of the differences between the samples was de-
termined using the Kruskal-Wallis H test followed by the
Dunn’s multiple comparison test. The results were presented
as as median and interquartile range (IQR). Differences were
considered as statistically significant at a value of p < 0.05.

Ethics approval and consent to participate. The study
protocol was approved by the Bioethics Committee of the
Educational and Scientific Center “Institute of Biology
and Medicine” of Taras Shevchenko National University
of Kyiv (Kyiv, Ukraine), Protocol no. 4, 25 May 2022. All
participants of the study provided written informed consent
for the collection of clinical data and plasma sampling, and
all data were processed confidentially and anonymously.
All stages of the research were performed in compliance
with the bioethical standards and guidelines of the World
Health Organization, Helsinki Declaration of the World
Medical Association (1989), the Council of Europe Con-
vention on Human Rights and Biomedicine (1977), the
International Council of Medical Scientific Societies, the
International Code of Medical Ethics (1983), and current
laws of Ukraine.

Results

We analyzed all experimental parameters (the levels of
TNF-a, NF-kxB, VEGF, PDGF, FGF-2, HIF-1a, HSP60
and HSP70) among all donor groups. We compared groups
with low and high anti-SARS-CoV-2 IgG titers. It should be
emphasized that the selection of donor groups took place be-
tween anti-SARS-CoV-2 titers in the range of at least 10 = 3
Index (S/C) to 175 = 10 Index (S/C). The Fig. 1—4 show
only the results of donor groups that had statistically signifi-
cant differences compared to a reference point (donor groups
with titer of anti-SARS-CoV-2 IgG 0 Index [S/C]).

Studies have found some differences between donor
groups in levels of key pro-inflammatory biomarkers such as
TNF-a and NF-kB compared to a control point. As shown
in Fig. 1, the difference in the levels of TNF-a was statisti-
cally significant in the donors groups with anti-SARS-CoV-2
IgG titers of 65 £ 5, 75 + 5 and 95 + 5 with the Index (S/C),
where there was an increase in TNF-a levels by 34.8 %
(p <0.001), 38.7 % (p < 0.001) and 20.4 % (p = 0.02), re-
spectively, compared to the reference point for TNF-a levels
in blood plasma. At the same time, the level of NF-xB was
higher than the reference point by 30.7 % (p = 0.005) and
54 % (p < 0.001) in donors groups with anti-SARS-CoV-2
IgG titers of 75 £ 5 and 95 £ 5 Index (S/C).
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D < 0.001
po  P<0001
_= =
= 240-
£ 220- @
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L
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0 75%#5 95%5
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Figure 1. The levels of TNF-a and transcription factor NF-kB in the blood plasma of donors depending on various
titers of anti-SARS-CoV-2 IgG, Index (S/C); relative units/ml. Data are presented as box and whisker plot showing
median, IQR and minimum to maximal values; n = 20. Statistical analysis based on the One-way ANOVA; p < 0.05
was considered statistically significant compared to the donors with titer of anti-SARS-CoV-2 IgG — 0 Index (S/C)
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Figure 2. The levels of angiogenesis-related growth factors VEGF, PDGF and FGF-2 in the blood plasma of do-

nors depending on various titers of anti-SARS-CoV-2 IgG, Index (S/C); relative units/ml. Data are presented as

box and whisker plot showing median, IQR and minimum to maximal values; n = 20. Statistical analysis based on

the One-way ANOVA; p < 0.05 was considered statistically significant compared to the donors with titer of anti-
SARS-CoV-2 IgG — 0 Index (S/C)

Depending on the titers of anti-SARS-CoV-2 IgG in
the donor groups, the plasma levels of angiogenesis-related
growth factors VEGF, PDGF and FGF-2 also changed
(Fig. 2). All donor groups, except for the group with an
anti-SARS-CoV-2 IgG titer of 10 £ 3 Index (S/C), showed
significant statistical differences in VEGF levels. It should
be noted that the level of VEGF in the donors groups with
anti-SARS-CoV-2 IgG titers of 55 = 5, 65+ 5, 75 + 5,
85 = 5 and 175 £+ 10 Index (S/C) was reduced by 49.8 %
(p <0.001), 23.2 % (p < 0.001), 24.3 % (p < 0.001), 32.4 %
(p <0.001) and 20.8 % (p < 0.001), respectively, relative to
donors whose bloodstream was absent from anti-SARS-
CoV-2 IgG; while in the group of donors with an anti-
SARS-CoV-2 IgG titer of 95 = 5 Index (S/C), there was
a 13.9 % increase (p < 0.001) in the level of VEGF, which
reached the maximum values in the group of donors with
anti-SARS-CoV-2 IgG titers of 125 + 10 Index (S/C) (in-
crease by 101.9 % (p < 0.001)), compared to the reference
point (Fig. 2). When evaluating statistically significant
differences in the levels of PDGF and FGF-2 between
the groups of donors with anti-SARS-CoV-2 IgG titers
> 10 £ 3 Index (S/C), only changes in the levels of the
specified growth factors were found in the group of donors
with anti-SARS-CoV-2 IgG titers 95 = 5 Index (S/C),
which shows their increase: PDGF by 74.1 % (p = 0.02),
FGF-2 — by 28.8 % (p < 0.001), compared to the control
(Fig. 2). Also, a statistically significant increase in the level
of PDGF occurred in the group of donors with anti-SARS-
CoV-2 IgG titers of 175 + 10 Index (S/C) — by 79.6 %
(p =0.003), compared to the reference point, and the level
of FGF-2 in the group of donors with anti-SARS-CoV-2
IgG titers of 125 &+ 10 Index (S/C) — by 20.2 % (p = 0.008)
(Fig. 2).

In addition, we showed that in donors groups with anti-
SARS-CoV-2 IgG titers of 75 = 5 and 175 & 10 Index (S/C),
there was a statistically significant increase in the level of
HIF-1a (by 72 % (p = 0.002) and 23.7 % (p = 0.05), re-
spectively), compared to donors whose bloodstream lacked
anti-SARS-CoV-2 IgG (Fig. 3).

At the next stage of our research, we studied the plasma
levels of HSPs in donor groups with anti-SARS-CoV-2 IgG
titers > 10 &+ 3 Index (S/C) and compared them with donors
for missing anti-SARS-CoV-2 IgG. As the results showed,
the post-COVID-19 is associated with a decrease in the le-
vels of heat shock proteins HSP60 and HSP70 in plasma of
donors. We recorded a statistically significantly reduced level
of HSP60 by 32.1 % (p < 0.001) in the group of donors with
anti-SARS-CoV-2 IgG titers 10 & 3 Index (S/C), by 25.3 %
(p = 0.009) in donors with anti-SARS-CoV-2 IgG titers
55 £+ 5 Index (S/C), and by 31.6 % (p < 0.001) — in donors
with anti-SARS-CoV-2 IgG titers of 175 * 10 Index (S/C),
compared to donors in the absence of anti-SARS-CoV-2 IgG
(Fig. 4). In the case of HSP70, the decrease in its level was
more pronounced, a statistically significant difference was
observed in groups of donors with anti-SARS-CoV-2 IgG
titers of 55 £ 5 Index (S/C) — by 30.1 % (p < 0.001), 75 £ 5
Index (S/C) — by 27.4 % (p < 0.001), 85 £ 5 Index (S/C) —

p=0.05
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£ 200 =
S 150 =
® =
S 100~
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T 50
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Figure 3. The plasma level of HIF-1a in donors depen-
ding on various titers of anti-SARS-CoV-2 IgG, Index
(S/C); relative units/ml. Data are presented as box and
whisker plot showing median, IQR and minimum to
maximal values; n = 20. Statistical analysis based on
the One-way ANOVA; p < 0.05 was considered statis-
tically significant compared to the donors with titer of
anti-SARS-CoV-2 IgG — 0 Index (S/C)
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Figure 4. The levels of the heat shock proteins HSP60 and HSP70 in the blood plasma of donors depending on va-

rious titers of anti-SARS-CoV-2 IgG, Index (S/C); relative units/ml. Data are presented as box and whisker plot sho-

wing median, IQR and minimum to maximal values; n = 20. Statistical analysis based on the One-way ANOVA; p < 0.05
was considered statistically significant compared to the donors with titer of anti-SARS-CoV-2 IgG — 0 Index (S/C)

by 19.2 % (p = 0.02), 125 + 10 Index (S/C) — by 18.5 %
(»p=0.04) and 175 £ 10 Index (S/C) — by 17.8 % (p = 0.05),
compared to the reference point (Fig. 4).

Discussion

The immune system has a sophisticated mechanism ca-
pable of responding to various pathogens. A normal antiviral
immune response requires the activation of inflammatory
pathways, the key link of which is cytokines. In the case of
SARS-CoV-2 infection, the cytokine profile is critical, as ex-
cessive synthesis of inflammatory molecules leads to immune
system dysregulation, enhanced inflammation, and homeo-
static imbalance [21—23], which are associated with poor
clinical prognosis of COVID-19, progression to severe con-
ditions, or long-term subacute complications. Therefore, we
initially focused on assessing the levels of key inflammatory
biomarkers in the blood plasma of donors who had suffered
from SARS-CoV-2 infection, in particular, the major tran-
scription factor NF-kB, which is involved in the coordinating
of both innate and adaptive immunity, inflammatory re-
sponses, and other processes such as cellular differentiation,
proliferation, and survival [24], as well as TNF-a, which
predominantly regulates NF-kB activity [25]. According to
literature sources [21, 26], nuclear factor NF-kB is involved
in several classical pro-inflammatory cytokines signaling
pathways implicated in the pathogenesis of COVID-19, and
is also a key parameter potentially driving long-term tran-
scriptional changes during Long COVID-19 [27, 28].

The observed increase in TNF-a and NF-kB levels in the
plasma of donor groups with higher anti-SARS-CoV-2 IgG
titers suggests a potential link between sustained inflammato-
ry activity and immune memory. The most significant diffe-
rence in NF-kB levels among all donor groups was observed
in the donor groups with the titers of anti-SARS-CoV-2 IgG
75 £ 5 and 95 £ 5 Index (S/C), showing the highest NF-xB
levels, which were accompanied by elevated TNF-a levels in
these donor groups. It is well-known that some individuals
experience prolonged immune dysregulation and low-grade
inflammation, referred to as “smoldering inflammation” fol-

lowing COVID-19 which may be associated with the effect of
“trained immunity”, where immune cells remain activated and
reactive, particularly in individuals with higher antibody titers.
This could be reflected in the increased levels of TNF-a and
NF-«xB [29, 30]. Additionally, it can be hypothesized that a cy-
tokine-antibody feedback mechanism may be involved, where
elevated IgG levels could influence inflammatory pathways.
For example, immune complexes containing IgG can interact
with Fc receptors on immune cells, activating signaling path-
ways involving the nuclear factor NF-kB. This, in turn, may
stimulate the synthesis of TNF-a [31]. M. Gudowska-Saw-
czuk et al. [21] demonstrated that the abnormal activity of
nuclear NF-«B is directly related to the increased synthesis of
pro-inflammatory cytokines. In particular, scientific sources
highlight that the levels of the well-known triad of pro-in-
flammatory molecules Interleukin (IL)-1f3, IL-6, and TNF-a
remain elevated in Long COVID [5, 32]. In previous studies
[33], we showed that in individuals who had SARS-CoV-2
infection, six months after the acute phase of the disease, there
was a persistent dysregulation of a wide range of cytokines in
the blood plasma. It was established that the profile of pro-in-
flammatory cytokines such as IL-1{, IL-6, IL-8, INF-vy, and
TNF-a as well as anti-inflammatory 1L-4 and IL-10 varied
significantly in most donor groups depending on different
anti-SARS-CoV-2 IgG titers > 10 + 3 Index (S/C), compared
to the reference point [34]. There is a hypothesis that anti-
SARS-CoV-2 IgG may be a trigger for pathological conditions,
including immune disorders involving transcription factors
such as NF-kB and TNF-a, which regulate inflammatory
processes [34]. This phenomenon was initially observed in
autoimmune diseases such as rheumatoid arthritis, where IgG
autoantibodies contributed to synovial inflammation [31].

It should be noted that cytokines synthesized during the
acute phase of a viral disease exhibit prolonged biological ac-
tivity in tissues. This may result from the sustained presence
of higher cytokine concentrations at the site of infection and
in associated immune tissues through the binding of cytokines
to the extracellular matrix. It has been shown that certain cy-
tokines, particularly TNF-a, bind to the extracellular matrix,

Tom 21, N2 2, 2025

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

21



OpwuriHaAbHi AoocAipXeHHs / Original Researches

[ d ]

prolong their biological activity in tissues and induce lasting
transcriptional changes involving the NF-«kB signaling path-
way [27]. Important modulators of the synthesis and release of
pro-inflammatory molecules are proteolytic enzymes known
as matrix metalloproteinases, whose primary function is the
degradation of all components of the extracellular matrix [35].
In previous studies [36], we found that Coronavirus infection
can induce a proteolytic imbalance in the donor plasma, de-
pending on the current of anti-SARS-CoV-2 IgG titer. Thus,
higher antibody titers and elevated levels of inflammatory
markers may reflect ongoing immune activation and correlate
with more prolonged or severe post-viral symptoms.

Changes in the cytokines profile, associated with increased
levels of circulating pro-inflammatory molecules, directly or
indirectly lead to endothelial homeostasis disruption. Persistent
endothelial damage is also likely one of the main mechanisms
of Long COVID-19 [37]. It is known that growth factors such
as VEGF, PDGF, and FGF-2, which play a crucial role in the
extracellular matrix, tissue remodeling, and blood vessel for-
mation, are sensitive to inflammatory conditions. Their levels
can increase or decrease depending on changes in the pro-in-
flammatory cytokine profile [38, 39], which may be related to
the indirect effect of antibody titers. The higher levels of VEGF,
PDGF, and FGF-2 observed in the groups with specific titers
of anti-SARS-CoV-2 IgG (Index (S/C) 95 + 5 and 125 + 10
for VEGF, 95 * 5 and 175 %+ 10 for PDGF, and 95 + 5 and
125 £ 10 for FGF-2) may indicate prolonged differential acti-
vation pathways of these molecules aimed at supporting specific
tissue types and vascular repair, or compensatory mechanisms
[40]. VEGF is a potent activator of angiogenesis, which sti-
mulates the migration and proliferation of endothelial cells [41].
However, in some cases, the immune response may suppress
VEGEF as part of a regulatory mechanism to limit excessive
tissue remodeling [42]. This could be one possible explanation
for the decrease in VEGF levels observed in most donor groups
with specific titers of anti-SARS-CoV-2 IgG.

It should be noted that elevated levels of growth fac-
tors, particularly VEGF, have been found in patients with
COVID-19 in the plasma of donors both during the acute
phase of the disease and during convalescence [43, 44]. Sev-
eral reports [44—46] have considered VEGF as a marker of the
severity of viral infection. However, importantly, the results
of these studies indicated that the release of this growth factor
in response to viral infection was accompanied by an increase
in pro-inflammatory cytokines or chemokines, such as IL-6,
IL-8, and monocyte chemoattractant protein-1, as well as im-
balances in leukocyte subgroups. Contradictory results have
also been reported, showing lower levels of angiogenic growth
factors in individuals previously infected with SARS-CoV-2
compared to the control group [39, 47, 48].

A powerful stimulator of angiogenesis is tissue hypoxia
[49]. As is well-known, disruption of oxygen homeostasis ac-
companies all stages of COVID-19 and is a primary patho-
physiological feature, as well as a major cause of mortality
in patients with severe disease [50]. HIF-1a is an important
modulator of the cellular response to hypoxia, and it plays
a critical role in immune cell activation and inflammation.
HIF-1a regulates the expression of a wide range of genes in-
volved in vasodilation, extracellular matrix remodeling, and
angiogenic pathways, mainly through the induction of trans-

cription of growth factors like VEGF [51]. HIF-1a plays a
important role in promoting SARS-CoV-2 infection and stim-
ulating pro-inflammatory reactions during COVID-19 [52].
The observed increase in the level of HIF-1a in the plasma of
donor groups with anti-SARS-CoV-2 IgG titers of 75 + 5 and
175 = 10 Index (S/C) can be associated with both immune re-
sponse mechanisms and cellular stress pathways. As part of the
immune response to SARS-CoV-2, pro-inflammatory factors
are released, which can lead to increased vascular permeability,
tissue damage, and hypoxia. Therefore, the elevated level of
HIF-1a in plasma may reflect the immune system’s attempt
to adapt to these changes by activating angiogenesis and tissue
repair mechanisms. This could explain why HIF-1a is higher
in donor groups with elevated titers of anti-SARS-CoV-2 IgG,
indicating a stronger or prolonged immune response.

In addition to HIF-1a, the immune response and cellular
response to stress in the post-COVID-19 involve the activation
of HSPs, such as HSP60 and HSP70. The major functions of
these HSPs include chaperoning misfolded or unfolded poly-
peptides, protecting cells from the toxic effects of intracellular
or extracellular stress stimuli, and modulating immune and
inflammatory responses through interactions with cytokines
[53]. The observed decrease in the levels of HSP60 and HSP70
in donor groups with varying anti-SARS-CoV-2 IgG titers,
compared to donors lacking anti-SARS-CoV-2 IgG, may indi-
cate exhaustion or dysregulation of the immune system in the
post-infection period. Indeed, after the inflammatory phase
of SARS-CoV-2 infection, the immune system may become
excessively activated, undergoing significant changes that lead
to a loss of its ability to properly regulate cellular homeostasis.
HSPs levels may decline as part of a feedback mechanism that
limits excessive inflammatory responses and helps cells cope
with stress, such as infection or inflammation. This phenom-
enon may reflect the transition from a cellular stress response
to a more chronic inflammatory state, where HSPs may be less
effectively produced or utilized. Thus, there is a reprogram-
ming of cellular reactions, when the organism shifting from
acute defense mechanisms (where HSPs levels are typically
elevated) to long-term memory responses, which may not
require high levels of chaperone proteins such as HSP60 and
HSP70. Furthermore, the virus may interfere with the normal
expression and function of HSPs, particularly during recovery.
Overall, the observed changes in the aforementioned parame-
ters suggest that post-COVID-19 immune states, particularly
in individuals with higher anti-SARS-CoV-2 IgG titers, in-
volve complex adjustments in stress response pathways, where
modulation of HSPs levels reflects shifts from acute cellular
stress to long-term immune adaptation.

Conslusions

The results indicate that SARS-CoV-2 infection may lead
to long-term changes in the immune system, including acti-
vating pro-inflammatory pathways involving factors such as
NF-kB and TNF-a. Elevated levels of inflammatory media-
tors, pro-angiogenic growth factors such as VEGF, PDGF,
and FGF-2, as well as HIF-1a in the plasma of donors with
higher anti-SARS-CoV-2 IgG titers, may result from com-
pensatory mechanisms aimed at supporting angiogenesis and
tissue regeneration under conditions of prolonged immune
stimulation, chronic inflammation, and disrupted endothelial
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and oxygen homeostasis, that is characteristic of Long COVID.
However, in some cases, the immune response associated with
pro-inflammatory cytokines may suppress angiogenesis as part
of regulatory processes. A decreased in the levels of HSP60
and HSP70 in donors plasma with anti-SARS-CoV-2 IgG,
compared to the control group, may indicate potential immune
system exhaustion following the infection and reflect a transi-
tion from an acute cellular stress response to a chronic inflam-
matory state or adaptation. Overall, changes in the levels of
inflammatory, angiogenic, and stress biomarkers in the plasma
of donors who have recovered from COVID-19 demonstrate
complex regulatory processes involving the balance between
inflammation, angiogenesis, and tissue repair, which contri-
bute to long-term immune adaptation following viral infection.
Studying these mechanisms will enable a more effective assess-
ment of the risks of post-COVID-19 complications associa-
ted with chronic inflammation, endothelial dysfunction, and
impaired angiogenesis, and opening new opportunities for the
development of therapeutic strategies aimed at correcting these
pathological processes. Furthermore, there is an urgent need
of new inflammatory and robust biomarkers in the field of the
infectious diseases, especially during COVID-19 [54—56].
At the same time, longitudinal studies with a larger cohort of
patients are needed to confirm our findings.
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PiBHi 3aNAAbHUX, AHFOreHHUX Ta CTPeCcoBUX 6ioMapKepiB Y NAC3Mi AOHOPIB
3AAEXHO Bip TUTPIB anti-SARS-CoV-2 IgG

Pe3ome. Axmyaavnicmo. KopoHnasipycHa xBopo6a-2019
(COVID-19), cnpuunHeHa iHheEKLi€I0 TSIXKKOrO rocTporo pec-
miparopHoro cunnpomy Coronavirus-2 (SARS-CoV-2), npusse-
JIa 10 3HAYHOTO MOIIMPEHHST XBOPOOU Ta TI100ATbHUX BUKIMKIB
OXOpOHi 310poB’s. Xoua roctpa ¢dasza iHdexilii Oyia peTeabHO
BUBYEHA, JIOBFOCTPOKOBI HACJIIKM, 0COOJIMBO B OCi0, sIKi omyxa-
JIM, 3aJINIIAIOThCST Hed sicoBaHUMHU. YckinanHeHHsT SARS-CoV-2
BKJIIOYAIOTh OKPEMi CUMIITOMU Ta CUCTEMHIi po3iaau, 30Kpema
cTiiiKe 3amajieHHsl, eHAOoTeialbHy TUC(hYHKIIIIO Ta MOPYIIEHHS
iMYHHOI peryJisiLii, siki 4acto TpuBaloTh MicsiusiMu. Cepen Kilo-
4OBUX (DAKTOPIB, 11O CIPUSIOTh BAHUKHEHHIO 1IUX CTaHiB, MPO-
3anaiabHi LIMTOKIHM, (haKTOpU POCTy, 110 OEPYyTh Y4acTh y aHTiO-
reHesi, MpoTeiHU, BUKJIMKaHI TITOKCIi€I0 Ta OB’ sI3aHi 3i cTpecoM,
sIKi BillirpaloTh 3HAYHY POJIb Y BiTHOBJIEHHI TKAHWUH i MOMYJISILIT
iMyHHOI BilMOBifi. Mema: ONiHUTY CTYTTiHb 3aMajeHHsI, BUSHAYN -
TH PiBHi MTpoaHTioreHHUX (baKTOPiB, KIITMHHOTO MapKepa TilmoKcii
HIF-1a ta 6inkiB TeroBoro oKy, sk-or HSP60 i HSP70, y nias-
Mi 30pOBUX JOHOPIB, sKi oxyxanu Bix COVID-19, 3 ocobnmmBum
aKIIEHTOM Ha 3B’SI30K MiX PiBHAMHU LIMX OioMapKepiB i TUTpaMu
IgG npotu SARS-CoV-2. Mamepiaau ma memoou. Y upomy no-
CJIIKeHHI Opajn yyacTh TOHOPU BiKOM Bia 25 10 45 pokiB, sKi
onyxaiu Bix COVID-19 npuHaiimMHi 3a 3—6 MicsI1IiB 10 MOYaTKy
IOCTiKeHHs. YCi malieHTn OyIu po3IijeHi Ha TPy 3a TUTpa-
mu aHTU-SARS-CoV-2 IgG. PiBHi 3ananbHoro TNF-a, dakropa
tpanckpuniii NF-«xB, anriorennux ¢akropis VEGF, PDGF i
FGF-2, dakropa rinokcii HIF-1a Ta 6iJIKiB TETUIOBOTO 1IOKY BU-
MipIOBaJIM 3a IOIIOMOTIOI0 iMyHO(epMeHTHOTO aHasi3y. ['pymosi

BiIMiHHOCTI aHaji3yBaiu 3a qonoMoroo ANOVA 3 Tectom Thioki
abo Kpackena — Youica 3 rectom JlaHHa, pe3yibTaTi IOIaBaId
gk meniany ta IQR, 3i 3Hauymictio nipu p < 0,05. Pesyrvmamu.
JlocaimkeHHs] BUSIBUIO 3HAYHI BiIMiHHOCTI B PiBHSIX aHATi30BaHUX
IMOKA3HUKIB y MJ1a3Mi cepell IpyIl JOHOPIB i3 pisHuMU TuTpamu IgG
npot SARS-CoV-2. Crioctepiraiocst 30iJIbIIeHHS TTPO3anajibHUX
MapkepiB, sk-oT TNF-a ta NF-«xB, y muta3mi 1oHOpiB i3 BUILIUMM
tutpamu IgG npotu SARS-CoV-2. PiBHi anriorenHux VEGF,
PDGF i FGF-2 nemoHCTpyBaju 4iTKi 3aKOHOMipHOCTi, TPUYOMY
piBHi VEGF 3araniom Oynu 3HUXEHi, 32 BAHSITKOM I'PYITU JJOHODPiB
3 turpamu 95 £ 51 125 £+ 10 Index (S/C), ne BoHU 3HAYHO TiABU-
myBanucsa. Ymict PDGF i FGF-2 0yB BiporinHo BUIIIMM B rpynax
noHopiB 3 TuTpamu 95 = 51 175 = 10 Index (S/C). PiBui HIF-1a
TAKOX 3HAYHO MiIABULIWIKCS B TU1a3Mi TOHOPIB i3 TuTpamu IgG
npott SARS-CoV-2 75 £+ 51 175 + 10 Index (S/C) nmopiBHsiHO 3
noHopamu 6e3 IgG npotu SARS-CoV-2. HaBnaku, piBHi OiJKiB
terutoBoro 1moky HSP60 i HSP70 6yiu 3Ha4HO 3HVIKEHI B T1a3mi
BCiX TPYII JIOHOPIB IMOPiBHSIHO 3 KOHTPOJIBHOIO TPYIIOH0, 110 MOTJIO
BKa3yBaTW Ha MOXJIMBI aHOMaJTii B MeXaHi3Max BilIOBiIi Ha cTpec
nicnss COVID-19. Bucnosxu. OtpuMaHi pe3yabTaTu CBigyaTh Mpo
Te, 1110 TpUBaJIa iMyHHa aKTUBAllisl, 3aMajJeHHs Ta LUISIXU, TTOB’sI-
3aHi 3 aHTIOreHe30M, BillirpaloTh BUPILIAJIbHY POJIb Y MATOreHe3i
yckiagHeHb micist COVID-19, 1o miakpecioe HeoOXigHICTb Te-
pamneBTUYHUX CTpaTeriil IJ1s JiKyBaHHSI XpOHIYHOTO 3amajeHHs],
eHII0TeJliaIbHOI NMC(hYHKIIIT Ta MOPYILIEHHS BiTHOBJIEHHS TKAHUH.
Kirouosi cioBa: long-COVID-19; antu-SARS-CoV-2 IgG; 3a-
najieHHsl; aHTioreHe3; pakTopu pocTty

Tom 21, N2 2, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 25



[ ® . - q
D Eﬂ OpUriHOABbHI AOCAIAXKEHHS

Original Researches

International Journal of Endocrinology

VIIK 618.19-007.17-009.7-085.322:613.292

PesHiveHko I.1.", PesHiveHko KO.I.", CmigH C.A.%, bobpuwesa C.B.%, lopaindyk O.O.*
" 3QopI3bKN ASDIKABHNI MEANKO-OAPMALEBTUYHUA YHIBEPCUTET, M. 3aropibioks, YKpQiHa

2 CyMCbKV HOLOHAALHWA yHiBepcuTeT, M. Cymu, YKpQiHQ

3 AlQrHoCTnYHUMY LUeHTP SonoArt, M. 3anopixoks, YkpaiHa

4 BIHHNLIbKNK HQLIIOHOABHNK MEAMNYHUY YHIBEpCUTET iM. M1, [Tporosa, m. BiHHMLS, YikpaiHa

CyuacHi niaxoaun Ao Tepanii
AUCTOPMOHOABHUX AUCNAQ3IN TPYAHUX 3AAO3
| MACTAATIT B )XIHOK PenpoOAYKTUBHOIO BiKY
I3 30CTOCYBAHHSAM HEFTOPMOHOABHOTO
Komnaekcy FOHoHa DapmAira

Pe3tome. AKTyanbHicTb. AKTyasbHICTb Npo6emMu UCropMOHabHUX AUCMNA3ivi rpyaHux 3ano3 i mactanrii
006YMOBJIEHa iX 3HA4YHOK TMOLLUMPEHICTIO, HAasiBHICTIO NaTosioriYHoI nponighepadii enitenito rpygHux 3aso3, Lo
MOXe NMpu3BecTy [0 MasirHidayii, TpyaHoLamm [iarHOCTUKU Ta BUOOPY ONTUMAsIbHOI JiKyBasibHOI TakTUKU,
BHWKEHHSIM SIKOCTI XUTTA nayieHTok. MeTta: BUBYEHHSI eQheKTUBHOCTI 3aCTOCYBaHHS HErOPMOHAJIbHOIro 3acoby
tOHoHa ®apminira [7151 NiKyBaHHs XIHOK pernpoayKTUBHOIO BIKY, SIKi CTPaXAaroTh Bif ANCrOPMOHANIbHUX ANCMIA3IN
rpygHux 3anos i mactasrii. Matepianu ta merogun. O6¢CTeXEHO 67 XBOPUX 3 AUCTOPMOHASIbHUMMW ANCTNA3IIMUN
rpyaHVX 3a103 i MacTtasriero, ski 6y poanogineHi Ha 2 rpynu: gocnaigHa — 32 nayieHTKku, siki npoTsarom 3 micsauyis
3acrocoByBanu 3aci6 KOHoHa ®apmrira; rpyna rnopiBHsHHS — 35 XIHOK, ki npoTsaromM 3 micsiyiB oTpuMyBam
oauH 3 npenaparis, O MICTUTb MPYTHSIK 3BUYaViHWK; KOHTpOIbHa rpyna — 35 340poBux oci6. O6CcTexeHHs
rayieHToK rnpoBoAuIIoCk JO Tepariii | Yepe3 3 micsayi Big no4Yatky iKyBaHHS | BKJII0YaI0 aHaMHEeCTUYHI, KITHI4YHI,
GiOXiMIYHI, yrIbTPpa3ByKOBI METOAU, OLIHKY 60110, AOCTIAXEHHS] CTaHy CUCTEMU NePEKNCHOr0 OKUCHEHHS JinigiB —
aHTnokucHroBasnbHoro 3axucty (MOJI1-AO3), npoHnKHOCTI eputpounTapHux memépaH (MEM), ropmoHanbHoOro
barnaHcy, ninigHoro vi ByrneBogHoro o6MiHy, npos3anasbHuX UATOKIHIB, SKOCTI XUTTs. Pe3ynbratn. Yepes tpu
Micsayi Big no4artky JliKyBaHHS cepes XBOpUX Ha ANCropMOHasbHIi Aucnnasii rpyaHux 3aso3 i Mactasirito, sKi 3a-
cTocoByBanu 3acié lOHoHa ®@apmiira, 6yB y 2,5 pasa MEHLLWI BIACOTOK XIHOK 3 Big4YyTTAM Hanpyru B rpyaHux
3asnosax i B 1,5 paza MEHLUMI — 3 PO3LLUMPEHHAM MOJSIOHYHUX MPOTOK 3a AaHUMMU Y/IbTPa3ByKOBOIroO AOCIAKEHHS
MOPIBHSAHO 3 pe3yrnibTaTaMu Micssl Tepanii ogHUM 3 NpPenaparis, Lo MICTUTb NPYTHSK 3BuYaviHui. [icns nikyBaH-
Hs1 B 060X rpynax XBopux crioctepirasnace Hopmarisayisi piBHiB ropMOHIB, afe B NayieHTOK, siKi 3acTocoByBam
3aci6 tOHoHa ®apwmiira, Ha BIgMIHY Bif pe3ynbTaTiB rpynu MopiBHSHHS CrOCTepirasock BipOrigHE 3HVXKEHHS
KOHUeHTpayii nponaktuHy (13,1 + 1,0 Hr/mn npotn 15,2 + 1,1 Hr/mn BignosigHo) i ectpagiony (98,4 + 8,6 nr/mn
npotu 113,4 + 6,5 nr/mn BignoBigHo) i BiporigHe niaBuLLeHHs1 BMICTy gogaminy (1589 + 43,0 HMosb/[goby npotu
1426 + 45,4 HMonb/[oby BignosigHo) i nporectepoHy (19,4 + 2,0 Hmonk/n npotn 13,5 + 1,8 HMosL/11). BeTaHoB-
JIEHO CTaTUCTUYHO BIiPOrigHO MO3UTUBHY PI3HWLKO MK BigrnoBigHumu nokasHukamm cuctemu MOJI-AO3 i MEM,
JMigHOro i ByrieBogHoOro 06MiHy, PiBHSI UMTOKIHIB | SIKOCTI XUTTS B JOCTIQHIV rpyri XIHOK, y AKiv pe3ynbtatv
6ynun Kpalyumu, i rpyroro nopiBHsHHS. BUCHOBKWN. Y XBOpux Ha AUCropMoHarsbHI gucnnasii rpygHux 3asaos
i mactasrito BctaHoBsieHo nopyLueHHsi cuctemu MNOJI-AO3, MNEM, ropmoHanibHoro 6anaHcy, ninigHoro 1a Byrie-
BOAHOro 06MiHy, 36irbLLIEHHS MPO3anasibHUX UATOKIHIB, MOriPLUEHHST SKOCTI XUTTA. 3acTocyBaHHs 3acoby KOHoHa
®Dapmriira B NayieHTOK Liei KoropTu rnokasaso BiporigHo BUCOKY €(hEKTUBHICTbL y HopmManidalii piBHIB ropMOHIB,
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craHy cuctemu NOJI-AO3, MNEM, ninigHoro ¥ ByrneBogHoro o6MmiHy, KOHUEHTpawii UNTOKIHIB Ha BigMIHY Big
XKIHOK, SIKi OTpUMyBasv oavH 3 npenapariB, Lo MICTUTb MPYTHAK 3BuYaviHui. Yepes Tpu micayi Big nod4atky
JiKyBaHHs 3acTocyBaHHs1 3acoby KOHoHa ®Dapmriira Cripusifio SHUXKEHHIO y 2 pasu KIliHIYHUX MposiBiB 3axBOpHo-
BaHHA, y 2,5 pa3a — BIfJCOTKA XIHOK 3 Bif4yTTAM Hanpyru B rpyaHux 3anosax i B 1,5 pasa — BifcoTka nayieHToK
3 PO3LUNPEHHAM MOJIOYHUX MPOTOK 3a AaHUMMU YIIbTPa3ByKOBOIro AOCIIAXEHHS MOPIBHAHO 3 pe3yribTatamu ricsis
Teparnii ogHUM 3 fpenaparis, Lo MICTUTL MPYTHAK 3BUYaNHWIA. Y NayieHTOK 3 AUCrOPMOHATIbHUMU ANCTAA3ismm
rpyaHuUX 3ano3 i mactanrieto, siki 3actocoByBanv 3acié tOHoHa dapmiira, IHTerpaTtMBHU NOKa3HUK SIKOCTI XNUTTS
6yB CTaTUCTUYHO BIPOrigHO BULLIMM, HDX y rpyrii, ska oTpuMyBasa OauH 3 Npenaparis, Lo MICTUTL MPYTHSAK 3BU-
vanHwi (67,2 = 2,5 6ana npotn 59,4 + 2,4 6ana BignosigHo). Pe3ynbtatv npoBeaeHoro AOCigKeHHs cBig4aTh
PO BUCOKY €QheKTUBHICTL | 6e3ne4qHicTs 3acoby KOHoHa dapmiira B niKyBaHHI AUCTOPMOHAaNIbHUX ANUCMNasi
i macTasnrii Ta garotb rigcTaBy PEKOMEHAYBAaTH HOoro [o LUMPOKOro BrpOBaaXXeHHS B MHEKOIOrYHy npakTuKy Ass
rpoBE[EHHS JIIKyBasibHO-NPOMINaKTUYHUX 3ax0niB XIHKaM i3 i€t naTosioriero.

Kno4oBi cnoBa: gucropmoHansHa gucnnasis rpyaHiux 3anao3; MacTasris; cTateBi ropMOHU; LATOKIHU, SKICTb

XKUTTA

Bctyn

B ymoBax HM3bKO1 HApOIXKYBaHOCTi, OCOOIMBO ITif] Yyac
BOEHHUX MAilt y KpaiHi, 30epexkeHHsI pepOayKTUBHOTO 3/10-
POB’s XKiHOUOT0 HaceJIeHHI € BKpaii akTyaiabHuM |1, 2]. Ha
CBbOTOJIHI B 3arajibHiil CTPYKTYpi 3aXBOpIOBaHb KiHOYOrO Ha-
CeJICHHS MaToJIOTIYHi TIPOLIeCH TPYJIHUX 32103 CTAHOBJIATh
13,530 % [3], a 3a HaIBHOCTI TiHEKOJIOTIYHOI 11ATOIOTi]
3ycTpivaoThes B 78—95 % Bunanxis [4].

Haiiuacrimre maToJiorist TpyHUX 3aJ103 BUHUKAE B pe-
3yJIbTaTi HOEAHAHOI Ail 6araThboX YNHHUKIB, TAKUX SIK TeHEe-
TUYHI, KOHCTUTYLiliHi, COLliaIbHO-eKOHOMIYHi, IICUXOEeMO-
LiiTHi, eKoJIOTivuHi, podeciitHi Ta iHmi. [1is 6i1bIocTi IrX
YUHHWKIB 3MIMCHIOETHCS Yepe3 TOPYIIeHHS TOPMOHATBHO-
ro TOMeOoCTa3y OpraHi3my KiHKHU [5].

BaxnuBy posb y reHesi 3axBoploBaHb IPYyIHUX 337103 Bi-
NirpaloTh EKCTpareHiTajabHa il eHIOKPUHHA IaToJIOTisl, TaKa
SIK LIYKPOBUI AiabeT, HEPBOBi po3IaaM i ICUXiYHi TpaBMH,
nopylieHHs QYHKIIiT ITeYiHK1, HaAMipHa Bara, TimoTUpeo3
i rineprupeos [6, 7].

Pusuk po3BUTKY IMCTOPMOHATBLHUX AUCILIA3IA Ipy-
HUX 3aJ7103 3POCTAE 3a BiJICYTHOCTI MOJIOTIB i TIPU BEJIUKii
KiUJIBKOCTI IITYYHMX i MUMOBIJIbHUX a0OpPTiB, 3a HASIBHOCTI
MOpYIIeHb MEHCTPYAJIbHOTO ITMKJTY i aHOBYJISITOPHUX 11U -
KJIiB Y PENPOAYKTHBHOMY TEpiofi.

[1ix BrimMBOM ropMOHAJIBHUX 3CYBiB IOPYIIYIOTHCS IIPO-
1ecu (piziosorivHoOi eBOIOLLIT i1 iHBOJIIOLLIT B rpyaHiii 3251031,
PO3BUBAIOTHCSI BOTHUIIIA TTATOJIOTIYHOI ITpoJTideparltii emite-
JIi10, 1110 MPU3BOASITH O PO3BUTKY NUCIIIA3ii, a B HU3Li BU-
naakiB — i mo MajirHizaii. Haciaigkom nopyiieHHs Oyab-
SIKO1 JIJAHKM CHCTEMU PEryJisiilii FOpMOHAJIbHOTO TOMEOCTa3y
JKiHKM € abcojiloTHA abo BiTHOCHA TiMepecTporeHis, sika B
MO€ETHAHHI 3 Ti€I0 TOHATOTPOITHUX TOPMOHIB BUCTYIIAE OJI-
HUM 3 OCHOBHUX YMHHUKIB YTBOPEHHSI TUCTOPMOHATBHUX
npodiideparis [6].

30iblIeHHS PiBHSI €CTPOTEHIB SIK Y KPOBIi, TaK i B ca-
Miil TKaHUHi TPYIHOI 3a7103M MOCUJIIOE MpoJidhepaTuB-
HY aKTUBHICTb KJIiITUH, CTUMYJIIOE TUdEPEHIIitOBaHHS i
PO3BUTOK EIiTeIi0 MPOTOoK [8], cripusie mepexoay B Kili-
TWUHU HATPIlO, 1110 CYITPOBOIXKYETbCSA HAarpyObaHHSAM TKa-
HUH, MOJIpa3HEHHSIM HEPBOBMX 3aKiHUYE€Hb i OOJILOBUMU
BimuyTTaMu B 3aj03i. EcTporeHu akTuBHO 3B’SI3yIOThCS 3
pelLienTopaMu Ha MeMOpaHi apKyaTHOTO sijipa, 1110 TPU3BO-
IUTh 10 3MEHIIIEHHS BMiCTy nodaMiHy i pO3BUTKY Tinep-
MIpOoJaKTUHEMI.

[Ipu 1bOMY KOHIIEHTpALIisI IPOJIAKTUHY 3pOCTa€E Iapa-
JIEJTBHO 3pOCTaHHIO TUCIIa3ii emmitesniio. HaBiTh TpaH3muTOp-
HMI Ha[UTMILIOK MPOJIAKTUHY CMPABJISiE€ MPSIMUI CTUMYJTIOIO-
YKt BIUIMB Ha MpoJiihepaTUBHI poliecy B epruhepUIHNX
OpraHax-MillI€HSIX CTaTeBOI CUCTEMMU, 1110 Peasli3yeThCS
LIJISIXOM 30iJIbIIEHHSI BMIiCTY peleNTOPiB IO eCTpamioy B
TKaHMHI T'pyIHOI 3aJ1034 1 MiABUILEHHSIM YyTJIUBOCTI KJIIITUH
IIo iXHbOT Ail [9].

[TporecTepoH € OCHOBHMM aHTaroOHiCTOM €CTPOTEHIB,
SIKUI CIIpUsi€ BUBEACHHIO HATPIlO Ta PilMHU 3 KJIITUHU, 1110
3MEHIIY€E BiMUyTTs HAJUTOCTI i 00JII0 B TPyIHUX 3aJI03aX,
i OMHOYACHO MPUTHiUye MposihepaTUBHO-IUCILIACTUYHI
npouecu B 3aj103i. OMHOYACHO B Mipy 30i/IbIIIEHHS CTyIIe-
Hsl IMCILIa3ii eniTenilo piBeHb MPOreCTEPOHY HEYXUJIBHO
3HIKYEThCSA. HassBHiCTh ropMOHaIbHOrO AucOaaaHCy, 110
MPOSIBJISIETBCS SIK BiTHOCHA TiMOINpPOrecTepoHeMisl, Mocu-
JIIOE TIpOoJlipepaTUBHY Iil0 €CTPOreHiB Ha TKAHUHY IPYIHOL
3ano3u [10]. Came BimHOCHA 41 aOCOJIFOTHA HEIOCTAaTHICTh
MPOrecTepoHy Ha (hOHi JIOKAJbHOI TiNepecTporeHii € OMHUM
i3 YMHHUKIB PO3BUTKY 00JII0 (MACTaJTii) B IpyIHUX 3a7103aX,
Bill IKOTO cTpaxkaaioTh Maiixke 30—70 % XiHOK penpomyK-
TUBHOTO BiKY, 110 € IPUYUHOIO 3BEPHEHHS MO MEAUYHY
moromory [11, 12].

Binb y rpyaHux 3aj103ax MOXe CIIPOBOKYBAaTH 3aHEIO-
KOEHHS XKiHOK IIIOAO0 HAasSIBHOCTI paKy I'PyIHOI 3aJI031 1
HEraTUBHO BILJIMBAE Ha COLiaJIbHY I CEKCYallbHY aKTUBHICTh
vy 41 % XiHOK, SIKicTb CHY — Yy 35 %, TTOBCSAKACHHY TislIb-
HicTb —y 5 % [13, 14].

LlukniyHa MacTarisi oB’si3aHa 3 TOPMOHATILHUMM KO-
JIMBAaHHSMM TiJ Yac MeHCTpyajabHOTO UMKy, Lukiaiuyny
MacTaJriio BiA3HAYalTh MPUOIU3HO Y 2/3 Malli€HTOK, Ya-
crimre BikoMm 20—40 pokiB, BOHA ITATOTeHETUYHO OB’ sI3aHa
i3 HUKTYHUM (DYHKIIIOHYBAaHHSIM SIEYHUKIB i € pe3yIbTaToOM
BIUIMBY CTaT€BMX FOPMOHIB Ha TKAHWHY TPYAHOI 3aJI03U.
HukinigyHMii 6ib y rpyAHUX 3a7103aX MOCUITIOETHCS 3 ITOYaT-
KOM JIIOT€IHOBOI (ha3u MEHCTPYaJIbHOTO LIUMKJIY i cjadiiae 3
ITOYaTKOM MEHCTpYyaJiIbHOI KpoBoTedi [15, 16].

VY 3B’53Ky i3 LIUM aKTyaJbHiCTh MPOOJIEeMU TUCTOPMO-
HaJIbHUX OUCIUIA3ii TPYIHUX 3aJI03 i MACTaJrii 00yMOBIeHa
3HAYHOIO TMOIIMPEHICTIO, HASBHICTIO MAaTOJOTiYHOI MPOJTi-
¢depaliii emiTesiio rpyaHOI 3271031, 1110 MOXKE IMTPU3BECTU 10
MaJlirHi3alii, TpyZHOILIAMU IiaTHOCTUKU Ta BUOOPY ONTH-
MaJIbHOI JIiIKyBaJIbHOI TaKTUKU [17], 110 BimOMBaETHCS Ha
SIKOCTi XUTTS TIAlliEHTOK.

Tom 21, N2 2, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 27



OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

O1iHKa pi3HUX CKJIAOOBUX KUTTS MALli€HTKM ITiI J9ac
XBOPOOU CTaJla MOXJIMBOIO 3 YIIPOBAKEHHSIM Y MEIUYHY
MPaKTUKY CIeLiaIbHUX ONMUTYBaJIbHUKIB [18].

EdekTuBHICTb JIiKyBaHHSI XBOPUX Ha TUCTOPMOHAJIbHI
IUCILIA3ii TPyIHUX 3103 3 TIPOsSBaMU MacCTaITii 3HAYHOIO
MipO10 00YMOBITIOETHCS TSDKKICTIO KJTiHIYHUMX TTposiBiB. Tpu-
BaJIMiA Yyac s JIIKyBaHHSI 1€l MaTOJIOTil 3aCTOCOBYBAIMCh
TOPMOHAJIbHI IIpernapaTy, Jis SIKMX CIIpSIMOBaHa Ha JIiKBi-
JIallilo €CTPOreHHO1 CTUMYJISILIiT.

Ha croromHi Tepamist Takux XBOpHUX IJIAHYETHCS 3 ypa-
XyBaHHSIM aHaMHe3y, pe3yJIbTaTiB KJIiHIYHOTO OOCTEeXEHHSI,
yabTpasByKoBoro nociimkeHHs (Y3/1), mamorpadii [3]. [To-
PsII 3 OLIIHKOIO CTPYKTYPHMX 3MiH HEOOXiITHO BpaXOBYyBaTU
HasBHICTb METAa0OMIIYHMX Ta €HAOKPUHHMX 3MiH B OpraHi3-
Mmi. [laToreHeTnyHa Teparris B 1i€l KOTOPTH MALIIEHTOK Ma€
OyTH cripssMOBaHa Ha YCYHEHHSI TOPYIIEHb MeTaboIi3My,
TOPMOHAJIBHOTO IMCOaaHCy, ICUXOCOMATUYHUX 3MiH [6].

3a3HavyeHe BUILE TUKTYE HEOOXiTHICTh TOIIYKY HOBUX
LIJISIXIB i MiIXOMiB 10 JIiKyBaHHSI XBOPUX Ha AMCTOPMOHAJb-
Hi IACIIIAa3ii TPYIHMX 3aJ103 i MACTAJITiIO 3 BAUKOPUCTAHHIM
HOBUX ITATOT€HETUYHO OOIPYHTOBAHUX Mpernaparis.

Hamy yBary npuBepHyB HEropMOHaJIbHUI 3aci0 1y1st
HopMaJi3allii TopMOHaJIbHOTO CTaHy B XiHOK KOHOHa
®apmiira. KOMIOHEHTU pOCIMHHOIO IMOXOMIXEHHS, SIKi
BXOJATh 10 cKyany KoMruiekey KOHona ®apwmutira, MaloTh
YHiKaJIbHi BJaCTUBOCTI Ta il0Th HA Pi3Hi OpraHu i cucTeMu
OpraHiamy.

Tak, eniranokarexinranar (EGCGQG) 3 eKCTpakTy 3 JIUCTS
3€JICHOTO Yalo Ma€ MOTYXXHi aHTUOKCUIAHTHI i1 poTH3a-
MajbHi BJIACTUBOCTI, MOJIIIIYE METa0O0JIi3M JIiITiIiB, Mae
3aXMCHY il0 1100 HeIPaBUIbHOTO MOALTY KJIITUH IPYyIHOI
3ajo3u [19].

IIpyTHSK 3BMYAliHUIT YMHUTD [1il0 Ha TimoTajaMmyc i Ti-
nodi3, BITIMBaIOUYM Ha OalaHC CTATEBUX TOPMOHIB, HOpMa-
JIi3y€ piBeHb MPOJIAKTUHY i MA€ MPOTU3anaibHi BIaCTUBOCTI
[20, 21]. I1pyTHAK 3BUYAliHMI 3HAYHO 3MEHIITYE KPOBOHA-
MOBHEHHSI i HAOPSIK TPYIHUX 32103, CIIPUSIE 3MEHILIEHHIO
BUPaXXEHOCTi 00JIbOBOIO CUHAPOMY i 000POTHOMY PO3BUTKY
3MiH TKaHWH 3aj103u [22].

PecBepaTpon € monipeHONbHOIO CHOJYKOIO, IO
MICTUTBCS B IESIKUX POCJIMHAX, TAKUX K BUHOTPAM, Yyep-
BOHE BMHO i1 apaxic, Ma€e MpoTU3arnajibHi il aHTHOKCUIAHTHI
BJIACTUBOCTI Ta MOXe BIJIMBATH Ha PELIENITOPU €CTPOTEHIB
Ta IIJISIXM iX Tepeaadi, MOTeHIiHO 1iFouM Ha TOPMOHAJTb-
HU 6ajlaHC XiHOYO0I penpoayKTUBHOI cuctemu [23, 24].

CepariornenTuaaza — MpOTEOJITUYHUN (PEPMEHT, 1110
MO€ 3MEHIIYBaTH 3arajeHHs] 1 HAOpSKU LUISIXOM MOJY-
JISILIT iIMyHHOI BiIOBidi, IPUTHIYYBaTU IIEBHI IIpO3allajJbHi
MeIiaTopH, MOTEHIIIITHO MOJIETIIYI0YX CUMIITOMU, TTOB’sI3a-
Hi i3 3aITaJIbHUMM CTaHAMM, i TIOKpalIyBaTy KpoBooOir [25].

S-rinpokcurpuntodat (5-HTP) — amiHokucnora, sika
€ MOIEePeTHUKOM CEpOTOHIHY, 1110 Oepe yJacTh y perysiiii
HACTPOI0, arleTUTY Ta CHY, MOJIETHIYIOUM CTaH TMPU CTpecax
i merpecii [26].

Otxe, HeropMoHanbHUii 3aci6 KOHona Mapmitira aie
Ha BCi MaTOT€HEeTUYHi JIJAHKU AUCTOPMOHAIBHMX JUCTIIA31 i
TPYIHUX 3aJI03 i MacTajriio, HOpMaJi3ylouu TOPpMOHAIbHUI
nucbajaHe B OpPraHi3Mi XiHKU, YUHUTH TTPOTU3ATIATIbHY
I OHKOIPOTEKTUBHY Mil0, 1110 i1 00YMOBUJIO Halll BUOIp ¥
JIIKyBaHHI >KiHOK IIi€1 KOTOPTU.

MeTa po6oTH — BUBYCHHS e(DEKTMBHOCTI 3aCTOCYBaHHS
HeropMoHabHOro 3aco0y FOHoHa Dapmitira aj1s1 JTiKyBaHHS
JKiHOK PEeIPOIyKTUBHOTIO BiKY, SIKi CTpaXKIalOTh Bill IUCTOP-
MOHAJIBHUX IUCIIA3ii IpyIHUX 34103 i MacTaJTii.

MarTtepiaAu Ta meToamn

ITig HamM HarIsI oM 0yJ10 67 XBOPUX Ha IUCTOPMO-
HaJIbHI IMCILIA3il TPyIHUX 3aJI03 i MACTariio, SIKi 3BepHY-
JIMCS Ha TIpUIIOM JIO TiHeKosora, i 35 3mopoBux ocid 6e3
XPOHIYHMX COMaTUYHUX Ta TiHEKOJOTiYHUX 3aXBOPIOBAHb,
SIKi CTAHOBWJIM KOHTPOJIBHY IpyIly. [1allieHTKM Ha MOMEHT
BKJIIOYEHHSI B JOCJIiIKeHHSI Oy 6€3Bi0ipKOBO PO3MOIiIEeHI
Ha 2 Tpynu: nocinHy rpyity (32 XBopi), 1110 MpOTSroM 3 Micsi-
11iB 3aCTOCOBYBaJia /Uis JliKyBaHHs 3aci0 FOHoHa Dapmitira,
i TpyITy TIOpiBHSAHHSA (35 XBOpMX), 110 IMPOTIATOM 3 MiCSIIiB
OTpUMYBaJia OJIMH 3 TIpernapariB, 1110 MiCTUTb MPYTHSIK 3BU-
yaitHuii. Ha MOMEHT BKJIIOUEHHS B IOCTIKEHHS TOCIiHa
rpyria i rpymna rmopiBHSHHSI He Bipi3HSUIMCh, 110 JO3BOJIAJIO
00’eIHATH 1X IIPU MPOBEAECHHI CTaTUCTUYHOI OOPOOKM Ta
aHaumizy. CepenHiii Bik mauieHTOK ctaHoBUB 34,7 * 2,9 poky.
Tpusanictb 3aXBOpPIOBaHHS XiHOK 3 TMCTOPMOHAJTbHUMU
IUCIIIA3isIMU i MaCTaTi€I0 KOJIMBAIACh Bil 2 10 7 POKiB.

Yci nauieHTKM OyJu 0OCTEXEHi 3TiAHO i3 YMHHUMU
cTaHAapTaMU, 110 BKJIIOYAJIM aHAMHECTUYHI, KJIiHiYHi, Oi-
OXIMiUHi, YJIbTpa3BYKOBi MeTOON 00CTeXXKeHHS. [1JIsI OLliHKM
00110 BUKOPUCTOBYBAJIM YUCJIOBY LKAy [27], BpaxoBylouu
BiJICOTOK CEPEeIHBOTO i CUIILHOTO OOJTIO.

KiiHiko-6ioxiMiuyHi MMOKa3HUKU KPOBi XBOPUX IO i
ITicJIsl JIIKYBaHHST BU3HAYAJIMCS 3TiIHO 3 YHi()iKOBaHUMU
MeToauKaMu. JlociaKyBaln CTaH CUCTEMU TTePeKUCHO-
0 OKMCHEHHS JIiMifAiB — aHTUOKMCHIOBAJILHOIO 3aXUCTYy
(ITOJI-AO3) [28, 29], NpOHUKHICTh EPUTPOLIUTAPHUX
meMb6pan (ITEM) [30].

V cupoBartiii KpoBi BU3HAYAIN KOHIIEHTPAIIIIO XOJIeCTe-
pUHY, B-AiNONMpoTeiniB, TPUIITiLIEPUIiB, BU3HAYAIN iHIEKC
HOMA; y moTeinoBy a3y MEHCTPYaIbHOI'O LIMKIIY — BMIiCT
ecTpaaiosy, MpPorecTepoHy, MpoJIaKTUHY; Y 100O0Bili ceui —
BMiCT godaMiHy METOAOM iMyHO(DEPMEHTHOTO aHali3y;
KOHIIEHTpallifo Mpo3anajibHuXx nutokinis (IL-1f3, 1L-6,
TNF-0) BU3Hayanu B cMpoBaTLi KPOBi METOAOM iMyHO-
(GepMEeHTHOTO aHaJIi3y.

AKicTb XUTTS XBOPUX HA AUCTOPMOHAJIbHI AMCIIIA3i1
IPYIHUX 34103 i MacTalriio BU3HAYAJIACh 32 CTAHIAPTHUM
ormmutyBasibHUKOM CQLS [18]. O6GcTekeHHSsT malieHToK
MPOBOAMJIOCH 10 Tepallii i yepe3 3 Micslli Bin moJaTKy Ji-
KyBaHHS.

CratucTuuyHa 00poOKa pe3ybTaTiB MPOBOAMIIACS 3a
JIOTIOMOTOIO CTAaHAAPTHUX KOMIT IOTEPHUX TIpOTrpaM i3 3a-
CTOCYBaHHSIM MapHOTO KpuTepito CThIOIEHTA 3 pO3paxyH-
KOM cepenHboi apudmerndHoi (M) i cTaHgapTHOI MOXUOKM
cepenHboi apudmeTnyHoi (m) abo KpuTepito 3HakiB Bis-
KOKCOHA 3aJIEXHO Bill HOPMaJILHOCTi PO3IOIiIYy Pi3HUIb.
HopmasnbHicTh po3riofily JaHUX MepeBipsiiv 3a 10MoMO-
roto kputepito Illanmipo — Yinka nmpu piBHi 3Ha4YIIOCTi
0,01. ITpu 3acTocyBaHHiI BCiX CTATUCTUIHUX METOMIB, OKPiM
kputepito Lllamipo — VYinka, piBeHb 3HaUyIIOCTi Opaau
piBHuM 0,05 — pi3HUIIO MiXXK TaHUMU BBaXKaJIu Biporim-
Hoto nipu p < 0,05. [Iy1st BU3HAYEHHST CTPYKTYPHUX 3B’ SI3KiB
BUKOPMCTOBYBAJIM KOPEJSLIMHUI aHali3 3 BUBHAYEHHSIM
KoedILiEHTIB ITapHOI KOPEJISIIii — I.
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PesyAbTaTH

3 aHaMHe3y NalliEHTOK OYyJIO BCTAHOBJICHO, 1110 Cepe/l-
Hi ITOKAa3HUKHU BIKY MOYAaTKy MEHapxe, TPUBAJIOCTi MEH-
CTpyaJIbHOT'O IIMKJIy Ta MEHCTpYyallii B )KiHOK 000X Tpy1
Oyau B Mexax HopMmu. Y 48,03 % maliieHTOK OyJIM MOJIOTH,
y 51,9 % — aboptn, y 52,2 % — riHEeKoOJIOTiUHa MMaToI0-
risl, cepen sIKO1 HaifyacTillle CIoCTepiraJuch MOpyLIeHHs
MEHCTPYaJIbHOTO LIUKITY, TIePEAMEHCTPYATbHUI CUHAPOM,
epoaii MUKW MaTK1, CUHAPOM MOJIiKiCTO3HUX SIEYHUKIB.
ComaTtuyHa naToJjioris miarHocryBanacs B 40,3 % xBopux,
y 1l CTpYKTYpi TepeBaXkaau HaaMipHa maca Tina (23,9 %),
3aXBOPIOBAHHS IIUTYHKOBO-KUIIKOBOTO TPaKTy i rernaro0i-
miapHoi cuctemu (13,4 %).

YacToTa KJIiHIYHUX MPOSIBiB 3aXBOPIOBAHHS B 00CTe-
JKEHUX TMAlliEHTOK To/IaHa Ha puc. |, Tpuyomy JUIst CTaTUC-
TUYHOTO aHaJli3y OyJ0 BpaxoBaHO JIMIIE Oib CEPEaHbOTO
i CUJIBHOTO CTYMEHSI.

SIk BumgHO 3 puc. 1, 10 MoyaTky JIiKyBaHHS BCi XBOpIi,
BKJIIOUEHI B TOCIIIIKEHHSI, MaJIM He JIMIIe cKapru Ha 00-
JIBOBI BiTYYTTS CEpeAHBOIO Ta CJIBHOTO CTYITCHS, ajie I mim-
BUIIEHY IPaTiBJIMBICTh, 301/IbILIEHHS] €XOT€HHOCTI TKAHUH
rpyaHoi 3ajmo3u 1ipu Y 3/1. BibricTh XKiHOK TaKOX Big3Ha-
Yyajy BiI4yTTs HAMPYru i HAarpyOaHHS B TPYIHUX 3aJ103aX,
PO3IIMPEHHSI MOJOYHUX MPOTOK 3a naHuMmu Y3/, neiro
pijiliie — MOpYIIEHHS CHY i MiJIBUILEHY CTOMJTIOBAHICTb.

Ilicns TpuMicsyHOro JiKyBaHHS KJIiHiYHA KapTUHA B
Mali€HTOK CYTTEBO MOKpalIuUiacs, 3MEHIIUIACh YacTOTa
MaTOJOTIYHUX MPOSIBiB 3axBoproBaHHS. [1opiBHSIHHS KJTi-
HIYHOI KapTUHY IBOX T'PYII ITiCJIs JIIKyBaHHS ITOKAa3aj1o0, 1110
Y XBOpUX, SIKi OTpUMYBaJIM HEropMOHaJIbHUI 3aci6 FOHOHa
dapmuitira, yacToTa MaToOJIOTIYHUX MPOSIBIB 3aXBOPIOBAHHSI
Oysa BIBiYi MEHIIIOW0, HiX Yy TPy, sIka OTpUMyBaJia OJIMH
3 IIpernapariB, 110 MiCTUTb PYTHSIK 3BUYaiiHUiA (puc. 1).

Jnst minTBepAXEeHHS AeSIKUX MaTOTeHETUUYHUX JJTAaHOK
PO3BUTKY TMCTOPMOHAJbHUX JAUCIUIA31I TPYIHUX 3aJ103 i
MacTaITii 6yJ10 mpoBeneHO BU3HAYEHHS PiBHS TOPMOHIB.
BcTaHoBjIeHO, 1110 Y XBOPUX 10 JIIKyBaHHSI CITIOCTEPIraaoch
BiporinHe 3HMXKEHHS BMICTy qodaMiHy i IporecTepoHy B
npyry a3y MEHCTPYaIIbHOTO LIMKITY i BipOTiTHE TiABUIIEH-
H$1 piBHSI IIPOJAKTUHY i eCTpaioy MOPiBHSIHO 3 MOKa3HU-
KaMU 3I0POBUX XiHOK (TaoI. 2).

Yepes 3 Micsli Big movaTKy JiKyBaHHS B 000X rpymax
XBOPHUX CIOCTEPITaJuCh MO3UTUBHI 3MiHU LIOIO0 BMICTY
TOPMOHIB. AJie B TPYITi XiHOK, SIKi 3aCTOCOBYBAJIM OJIMH i3
mnpernapariB, 1110 MiCTUTh NPYTHSIK 3BUYaiHUI, Big3Ha4ya-

BonboB.i Big4yTTa B rpyAHMX 3ano3ax
npwv nanbnawii

Bonbosi Big4yTTA

PoswmpeHHs B rpyAHMX 3anosax
MOMOYHMX
horor cepefHLOoro
v Ta CUMNLHOrO

CTyneHs

MigBuLweHHs

E€XOreHHOCTi BiguyTTa
TKaHWH Hanpyru
rpynHoi B rpyAHMX
3ano3un 3ano3ax

npu Y30
MNigeuwena MopyLueHHs
ApaTiBnuBICTb CHY

MigeueHa
CTOMJIIOBaHICTb

== XBOPI [0 NiKyBaHHS
=== XBOPI FPYN¥ NOPIBHAHHS MiCNA NiKyBaHHA
XBopi, fiKi opepxxyBanu 3aci6 OHoHa Papmnira

PucyHok 1. [uHamika KiiHiYHUX NposiBIiB y XiHOK
3 AUCTOPMOHaNIbHUMU AVCINA3iAMU IPYAHUX 3a/103
i mactanrieto npotsarom nikysaHHs (%)

JIOCh BipOTifHe 3HMXKEHHSI BMICTy IPOJaKTUHY 1 ecTpali-
OJIy Ta BiporigHe MiABUILEHHS IPOreCTepOHY ITOPiBHIHO
3 TAaHUMMU J10 JIiIKyBaHHS. Y XBOPHX, SIKi 3aCTOCOBYBAJIU
3aci6 FOHona ®apmutira, Ha BiIMiHY BiI pe3yJIbTaTiB rpy-
MY TIOPiBHSTHHSI CITOCTEPIrajioch SIK BipOTiaHe 3HUKEHHS
KOHIIEHTpallii IpOoJakKTUHY i ecTpamioy, Tak i BiporigHe
MiABUIIIEHHS BMicTy nodaMiHy i rporecTepoHy, 110 Ii/-
KPeCJII0€ BUCOKY €(PEeKTUBHICTh HETOPMOHAJILHOTO 3aCO0Y
IOHona @apmiiira B HopMmaJizalii piBHiB TOPMOHIB Yy ma-
LIIEHTOK Ili€1 KOTOPTH.

ITig yac gocnigXeHHs IJs BCTAHOBJIEHHS MaTOTeHe-
TUYHUX 3MiH y XBOPUX Ha JTUCTOPMOHAJIbHI AUCIIA3i1
IPYIHUX 32103 i MacTajriro HaMmu OyJi0 MPOBEIEHO BU-
3HaueHHs ctaHy cucteMu [1OJI-AO3, pesynbTaT SIKOTO
rnojaaHi B Tab. 2.

Sk BumHO 3 TaOII. 2, y XBOPUX HA TUCTOPMOHAIbHI IHC-
iasii rpyaHUX 3a7103 i MacTajrilo 10 MoYyaTKy JiKyBaH-
Hs OyJIO BUSIBJIEHO CTAaTMCTUYHO BipOTigHE MiABUIIECHHS
KibkocTi MJIA-aKTUBHMX TIPOIYKTIB i iesiKe 301IbIIIeHHST
3arasibHOi AOA MOpiBHSIHO 3i 3HAUEHHSIMU, OTPUMAaHUMU Y

Ta6bnuys 1. [uHamika piBHS FOPMOHIB y XBOpUX Ha AUCTOPMOHasbHI gucnnasii rpyaHnx 3asnos
i mactanriro B npoyeci nikyBaHHs1

Micnsa nikyBaHHS i3 3acTOCyBaHHAM
e | Ronhrsann | Oere e | sacosy lonons
3BUYaNHUA
HodamiH, HmMonb/goby 1611,0 +41,4 | 1337,0 + 37,2* 1426,0 + 45,4* 1589,0 + 43,0 ¢
MponakTuH, Hr/Mn 11,3+ 0,9 19,1 +0,8* 152 +1,1* 13,1 £ 1,0**
EcTpagion, nr/mn 86,7 +7,6 1415+ 7,0* 113,4 £+ 6,5 ** 98,4 + 8,6**
MporecTepoH, HMonb/N 21,7+2,6 8,1+1,4" 13,6+ 1,8 * 19,4 + 2,0 ¢

TMpumitkn: * — BiporigHa pisHnys (p < 0,05) NOpiBHSIHO 3 KOHTPOJILHOIO rPynoro; ** — BiporigHa pisHuysa (p < 0,05)
nopiBHAHO 3 AaHUMM [0 NiKyBaHHS; © — BiporigHa pisunys (p < 0,05) npu NopiBHAHHI rpymn nicss JiKyBaHHSI.
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Ta6bnuys 2. lNokasHuku cuctemu MOJI-AO3, ninigHoro i ByrneBogHoOro o6miHy y Xsopux
Ha gucropmoHarsnbHi gucnnasii rpyaHux 3ano3s i Mactasrito B npouyeci sikyBaHHS

Micnsa nikyBaHHS i3 3acTOoCyBaHHAM
" masaa | T | Ao ninysamn | csvoro s erspari, | socony touons
3BUYaNHUN apmnira
MOA, Hmonb/n 2,67 0,19 4,56 = 0,23* 3,77 = 0,28"** 2,85 + 0,30** ¢
3BaranbHa AOA, % 69,2+ 1,9 74,2 +17 70,2 £ 2,3* 68,4 +2,0
KoediuieHT AO3 25,8 +1,13 16,3 + 1,02* 18,4 + 1,35 ** 243 +1,16**¢
XonecTepuH, MMOnb/n 3,23 + 0,11 3,86 + 0,10* 3,69 +0,13* 3,35 +0,12*
B-ninonpoteign, % 37,4+0,9 441 +0,8" 42,8 +1,0* 39,3 +1,1"¢
Tpuvrniuepnan, MMOnb/n 1,30 + 0,09 1,61 + 0,08 1,47 + 0,11 1,39 + 0,12
IHgekc HOMA 1,91 £ 0,07 2,34 + 0,09* 2,23 +0,12* 2,01 £0,11*

Mpumitkn: MOA — manoHoBui pgianbgerig; AOA — aHTUOKUCHIOBaNbHa aKTUBHICTb; * — BiporigHa pi3Huys
(p < 0,05) NopiBHSIHO 3 KOHTPOJILHOO rpyrnoto; ** — BiporigHa pisHnUs (p < 0,05) NopiBHAHO 3 AaHUMU [0 NiKyBaH-
H$1; £ — BiporigHa pisHnuys (p < 0,05) npy NOPIBHSAHHI rpyn nicss NiKyBaHHS.

3nopoBux. Hacnigkom 1poro 0ys10 miBTopakpaTHe BiporinHe
3MeHIIeHHs KoedinieHTa AO3 MOpiBHIHO 3 KOHTPOJIbHOIO
rpyroi.

OTXe, Yy MalliEHTOK 3 AMCTOPMOHATLHUMU IUCILIA3isIMU
TPYIHUX 3J103 i MACTAJITIEI0 CITOCTEPIra€ThCsl 3pOCTAHHS
KibKocTi MJIA-aKTMBHUX MIPOAYKTIB, 110 MIPU3BOAUTH 10
pi3koro 3HKeHHs Koedimienta AO3. JIluHamika cucteMu
TTOJI-AO3, HasBHICTb BipOTiAHOI Pi3HUIL MOKA3HUKIB y
XBOPUX I1i€1 KOTOPTH MOPiBHSIHO 3 KOHTPOJIBHOIO I'PYTOI0
BKa3y€ Ha BUCHAXXKEHHSI KOMIIEHCATOPHUX MOXJIMBOCTEH,
MOXe TIPU3BOIUTHU OO 3MiH MeTa001i3My SIK OKpeMUX KJTi-
TWH, TaK i OpraHi3my B IIJIOMY.

Ilicns mpoBeneHoro JikKyBaHHs piBeHb MJIA 51K y no-
CITIiAHIN TpyTIi MalliEHTOK, TAK i B TPYIIi IIOPIiBHSIHHS 3HIIKY -
BaBCd, a BiATaK MiABUIILYBaBCS KOe(]illiEHT aHTUOKUCHIO-
BaJIbHOTO 3aXUCTY, SIKWUH, ONHAK, 3aJUIIABCSI HUXYUM,
HiX y 3gopoBux. [lim yac mociimkeHHS HaMU OTpUMaHi
0ioxiMiuHi miaTBepIXKeHHS e(PeKTUBHOCTI 3aCTOCYBaHHSI
HeropMoHabHOTO 3ac00y FOHOHa Dapmitira y XBopux Ha
IUCTOPMOHAJIbHI IMCIJIA3il TPyIHUX 3aJ103 i MaCTaJITilo.
V rpymi XKiHOK IiCJs Tepallil 3 BUKOPUCTaHHSIM 3aco0y
HOnona ®apmitira mokasuuku I[1OJI-AO3 HaGmxanucs
IIO BiAIIOBiIHMX 3HAY€Hb Y 3M0POBUX i CIIOCTepirajaach cTa-
TUCTUYHO BipOTiIHA Pi3HULIS MiX BiAITOBIAHUMU ITOKA3HU-
kamu cuctemu I1OJI-AO3 rpynu mopiBHSIHHS Ta AOCTiIHOT
rpynu. Kpamii pe3yabratv, oTpuMaHi B JOCJiIHII rpyTi,
iMOBipHO, MOXHa TOSICHUTU HasIBHICTIO B CKJIa/i 3aco0y
IOnona ®apwmutira emiragokarexin-3-rauary i pecBeparpo-
JIy, 1110 HEUTPaIi3yloTh BiJIbHI pauKalu.

AKTHBAllisl IEPEKMCHOIO0 OKWCHEHHS JIMiIiB IPpU3BO-
IUTH 10 MOPYIIeHHST (DYHKIIIOHYBaHHS KJIITHHHUX MeMO-
paH. Y XBOpUX Ha TUCTOPMOHAJIbHI IUCILIA3ii IPyIHUX 3a-
JI03 i MacTajriio criocrepiraerbes Buia [1EM, 1o Bkasye
Ha MOXJTUBICTb 301TbIIIEHHS MPOHUKHOCTI MeMOpaH iHIINIX
KJIITUH OpraHi3my, 1110 MOXe OyTH OJHUM 3 MaTOTEHEeTUY -
HUX MEXaHi3MiB PO3BUTKY HAaOPSIKY Ta BiIUyTTS HAIIPYTX B
TPYIHUX 3aJ103aX, a OTXKe, i 00IbOBUX MPOSBIB. Y TPYIIi XKi-
HOK, SIKi OTPUMYBaJIM OJIMH 3 TIpenapariB, 1110 MiCTUTh ITPYT-
HSIK 3BUYAHMIA, TTiCIIS JTiIKyBaHHS Bil3Havyajaach TEHIEHILis
1o 3menmeHHs [1EM, npoTte BoHa 3anuianzacs Biporia-

HO BUIIOIO TTOpiBHSAHO 3i 3mopoBumu B 111 (15,10 = 0,37
npotu 13,40 £ 0,34 BignosigHo), IV (46,90 + 0,75 npotu
44,2+ 0,77)iV (76,41 £ 0,70 mpotu 72,80 & 0,94) poGounx
pO3UMHaX, 110 BKa3ye Ha 30iIbIIeHY TPOHUKHICTh MeMOpaH
i MOXXe TTOSICHUTY HasIBHICTb BiUyTTs HAMPyTy B TPYTHUX
3aj103ax Maiike B TpetuHu (31,4 %) XiHOK L€l TPYIM TTiC/Is
JIIKyBaHHSI, a TAKOX CITOHYKATHU 1O TMOIIYKY TOAaTKOBUX
3aXO/IiB /UIsSI 3BMEHIIEHHSI LIUX MPOSIBIiB.

V 3B’43Ky 3 UM HaMU BU3HAYE€HO ITPOHUKHICTD KITi-
TUHHUX MeMOpaH y MOJIeJli TPOHUKHOCTI epUTPOLIUTAPHUX
MeMOpaH y XBOpMX Ha IMCTOPMOHAIbHI TUCIIa3ii rpy-
HUX 3aJI03 i MacTaJrilo, SKUM TIPOBOAMIIOCS JIiKyBaHHS
3acoboM FOHoHa @apwmutira, miciisg TPUMICSIYHOI Tepartii.
Y naitiieHTOK 11i€i KOTOPTU BCTAHOBJIEHO CTAaTUCTUYHO Bi-
porigHe 3MeHIIeHHs [TEM nopiBHSIHO 3 pe3yjabTaTaMu 10
JIIKYBaHHS 1 BiICYTHICTb CTaTUCTUYHOI Pi3HMIII BiIMoOBim-
HUX MOKA3HUKIB IMic/s JiKyBaHHS 3 rpynoo 310poBux. Lle
CBimuuTh Ipo HopMautizaiiito ITEM min yac Teparii XxBopux
i3 3acTocyBaHHSIM 3aco0y FOHoHa dapmitira i MOSICHIOE B
2,5 pa3a MEHIIMIA BiICOTOK XiHOK 3 BiTUyTTSIM HaIlpyru B
IPYIHUX 3a7103aX i B 1,5 pa3a MEHIIMI BiICOTOK IALliEHTOK
3 PO3LIMPEHHSIM MOJIOYHUX ITPOTOK 3a 1aHuMHM Y 3] nmopis-
HSIHO 3 pe3yJIbTaTaMU ITiCJIsS 3aCTOCYBaHHSI OHOTO 3 Tpe-
mnapariB, 1110 MiCTUTb MIPYTHSK 3BUYaitHuii. IMoBipHO, 1151
Pi3HUIISI MOXXEe OYTH MOB’sI3aHa i3 CyTTEBUM ITiIBUILIEHHSIM
piBHS nodaMiHy B TpyIIi, sika 3acTocoByBasia 3aci6 FOHOHa
®apmitira, 10 ckaany sIKOro BXOAWUTH cepaTionenTuaasa,
110 TIOKPAIIYE JIOKATbHUI ApeHaX i Ma€ IPOTMHAOPSIKOBUIA
edeKT.

YpaxoByloun BCTaHOBJIEHI 3MiHU KJIiHIYHOI KApTUHU
Yy XBOPUX Ha AMCTOPMOHAJIbHI AMCILIA3il TPyAHUX 3aJ103
i MacTairito, OyJ10 BU3HAYEHO KOHIEHTpAllilo JiMidiB Ta
inmekc HOMA 3aexxHO BiJI MpOBeAeHOTO JIiIKYBaHHS
(Tabn. 2).

AHaJti3yroun oTprMaHi pe3yJbTaTy II0I0 JIMiTHOTO 00-
MiHY, BCTAHOBWJIM, 1110 B TIALIIEHTOK 3 IMCTOPMOHAJTbHUMU
IUCIUIA3iIMU TPYIHUX 3aJI03 i MACTalTi€l0 M0 JIIKyBaHHS
CITOCTEpirayiocst BiporiaHe MiIBUILICHHS PiBHS X0JI€CTEPUHY
Ha 19,5 %, B-ninonporeinis — Ha 17,8% i Tpurinepuais —
Ha 23,8%, innexkcy HOMA — Ha 22,5% mnopiBHSHO 3i 3710-
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Ta6bnuys 3. LintokiHn cupoBaTKu KpoBi y XBOpUX Ha ANCroOpMOHasbHi Aaucnnasii rpyaHNx 3anos3
i macTtanrito B npouyeci nikysaHHs (nr/msn)

Micna nikyBaHHS i3 3aCTOCYyBaHHAM
T | B | e | 245201 Orona
3BUYaNHUNA
IL-1B8 30,70 + 1,88 48,10 = 2,23* 42,40 £ 2,11* 34,70 £ 1,62***
IL-6 3,87 £0,43 7,86 = 0,51* 7,28 + 0,42* 5,07 + 0,49***
TNF-a 4,0+0,5 9,1+0,6" 7,4+0,7* 4,8 +0,5™*

TMpumitkn: * — BiporigHa pisHnys (p < 0,05) NOpiBHSIHO 3 KOHTPOJILHOIO rPynoro; ** — BiporigHa pisHuys (p < 0,05)
rMopiBHAIHO 3 rpyroro A0 NiKyBaHHS; © — BiporigHa pisunys (p < 0,05) npy NopiBHAHHI BiANOBIAHUX MOKa3HUKIB rpyn

nicns NniKyBaHHs.

poBumu (Tabi. 2). Yepes 3 Micsli Big ImoYaTKy Tepariii B ycix
rpynax Bin3Havyajoch 3HMXKEHHS 3HaYeHb LIMX ITOKA3HUKIB,
aJie y XBOpHUX, SIKi 3aCTOCOBYBaJIM OIMH i3 IIperaparis, 1110
MICTUTb TIPYTHSIK 3BUYAliHUIi, HE OyJI0 OTPYMAaHO CTaTUC-
TUYHO BipOTigHOI pi3HUII MiXK BiIMOBIZTHMMM ITOKa3HUKA-
MU [0 Ta TICJIS JIIKyBaHHS. Y MAIiEHTOK i€l TPy TiCIIsT
TPUMICSIYHOI Tepallii 3aJIMIIIMCh BUILIUMHU PiBHi Xojec-
TepuHy, [-minomnporeinis, inmekc HOMA, 1o cBigunTh
PO MO3UTUBHUI, ajie HEAOCTATHIl BILIMB IperapariB, 110
MICTSITh MPYTHSK 3BUYAHMI, Y HOpMali3allii mopylieHb
BYIJIEBOJHOTO I JIiTMiIHOTO OOMiHiB i MOTpedy€e Mouyky
JIOATKOBMX 3aX0[liB. 3aC/IyrOBYIOTh HA yBary pe3yJibTaTu,
OTpHMaHi Y XBOPUX Ha IMCTOPMOHAJIbHI ANCIUIA3ii TPYIHNX
3aJ103 i MacTaJrilo, sIKi 3aCTOCOBYBaJIM HETOPMOHAJIbHUIA
3aci6 FOnona ®apmutira. ¥ wiii rpyIi Mami€eHTOK MOPiBHSI-
HO 3 JAHWUMM JI0 JIIKyBaHHSI BipOTiTHO 3MEHIITYBaBCS BMIiCT
XxojecTepuHy i B-nimomnporeinis, innekc HOMA, mono
TPUTJILIEPUAIB Majia Miclle YiTKa TeHAEHIIsT 10 3HMUKESHHS
iX KOHLIeHTpallil. Pe3yabratu, oTpuMaHi B JOCHiAHil Ipy1i
Tmicist Tepartii, MaKCMMaJIbHO HaOIMXKaIUCS 10 3HAYECHb Y
310poBUX 0¢i0. OKpiM 1IbOTO, TCIs JIKYyBaHHSI OTpUMaHa
CTaTUCTUYHO BipOTigHa Pi3HUIISI 3a BMICTOM [3-JIiIIOIIpoTe-
11iB MiXX ITOCJiAHO IPyIol0 Ta IPyNoro NopiBHsSHHS. Lle
MiATBEPIKYE MO3UTUBHMIA BILIUB 3aco0y FOHoHa Dapmutira
Ha JIiMiTHWI i ByTJIeBOAHWIT OOMiH Y TIAIIIEHTOK 3 AMCILIA-
3iSIMUM TPYIHUX 3aJ103 i MAaCTaITi€I0 Ta MOro OiLIbIIMIA TTO-
3UTUBHUI BIUIMB MOPIBHSIHO i3 3aCTOCYBAaHHSIM OJHOTO 3
npernaparis, 110 MiCTUTh MPYTHSK 3BUYaiiHuii. IMOBipHO,
1110 3HIDKEHHS PiBHSA JIiITiIiB 3a0e31eYyBaoch HAassBHICTIO
ermirajiokaTexiHraiary, 10 MiCTUThCS B 3eJIECHOMY uai, SIKUii
BXOIUTH 10 cKjany 3acody KOHona ®apmitira. 3eneHuii yait
TaKOX TMOKPAIIY€E YyTIUBICTb O iHCYJIiHY i TOJIEpaHTHICTh
110 TJIIOKO3H, 1110, 6€3MepeyHO, TO3UTUBHO MO3HAYMUIIOCS Ha
HopMaizaiii inmekcy HOMA.

Oco05MBHMii iHTepec BUKJIMKAI0 BUBYCHHS MPO3araib-
HUX LIMTOKIHIB Yy AWHAMIlli JIIKyBaHHSI XBOPMX Ha IMCTOpP-
MOHaJIbHI IMCIIIa3il IPYIHUX 3aJ103 i MacTarito, sKi 6epyTh
aKTHUBHY y4acTb B iIMYHHili BiIlIOBili OpraHi3my i 3amajabHO-
My TpPOLIECi, IO € TTATOTeHETUYHUM MEXaHi3MOM PO3BUTKY
i mepebiry macrairii. Pe3ynbTaTi KibKiCHOTO BUBUYEHHSI
uutokiniB IL-1f3, IL-6, TNF-a nogaHo B Ta6:1. 3.

SIk BUaHO 3 Tabi1. 3, y KiHOK 3 TUCTOPMOHAJIbHUMU
IUCILIA3iIMU TPYIHMX 32103 i MacTalTi€lo OYyB CTaTUCTAY-
HO BipOTiTHO TiABUIIIEHUI piBeHb LIMUTOKIHIB, sIKi BUBYA-
Jnuch. Yepes 3 Micslili Bin moyaTky JIiKyBaHHSI B XKiHOK, SIKi
3aCTOCOBYBAJIM OJIMH 3 TpenapaTiB, 110 MiCTUTb MPYTHSIK

3BUYAHNI, KOHIIEHTPALIisI LIMTOKIHIB 3HMXyBalacs, ajie
3aJMIIagacs MigBUILECHOIO MOPIBHSIHO 3 pe3yjabTaTaMM,
OTPUMAaHUMU y 3M0POBUX. Y TPyIli Malli€HTOK, SIKi MPUIi-
Manu 3aci6 FOHona ®apmitira, KOHLIEHTpALlisSI IUTOKIiHIB
HOpMaJi3yBaiach Kpaiiie, a piBHi IL-1p, IL-6, TNF-a y Hux
MaJIi BipOTigHi BiIMiHHOCTI ITOPIiBHSHO 3 pe3yJibTaTaMU B
JKIHOK TiCJIs JIIKyBaHHS OMHUM 3 TPErNaparis, 1110 MiCTUTh
MPYTHSIK 3BUYaiiHuii (Ta6s. 3). Lle cBigunTh Ipo MO3UTHUB-
HUWIA BIUIUB Mperaparis, 110 MiCTITb MPYTHSIK 3BUYAHUIA,
i oco6mBo 3aco0y FOHoHa Dapmutira Ha piBeHb LIUTOKIHIB,
SIKi BiToOpakaloTh iMyHHY Bi/IMOBiIb, 32 HASIBHOCTI B KiHOK
NMCTOPMOHAJbHUX AUCILIA3ii TpyIHUX 3aJ103 i MacTaJrii.

BaxmmBum KpuTepieM oliHKM e(eKTUBHOCTI Bimmaie-
HUX pe3yJIbTaTiB Teparlii € SIKiCTb KUTTSI MallieHTOK. Pe3yJib-
TaT OLiHKM KocTi xkutTs 3a O.C. Yaban [18] mokazanu,
110 B XiHOK 3 TMCTOPMOHAJIbHUMU JTUCTUIA3iIMU TPYIHUX
3aJ103 i MacTaTi€l0 0 JIIKyBaHHSI iHTErpaTUBHUI MOKAa3HUK
CQLS 6yB BiporigHo HMXXYUM TTOPIiBHSIHO 3i 3I0pOBUMU
(54,9 £+ 2,3 6ana nporu 70,1 * 2,4 6ana BignosinHo). XBopi,
SIKi 3aCTOCOBYBaJIM IJisl JTiKyBaHH 3acio KOHona Mapmitira,
MaJld CTAaTUCTUYHO BipOTiIHO BUIIMIA iHTErpaTUBHUIA T10-
Ka3HUK SIKOCTI KUTTSI, HiK Y TPy MOpiBHSIHHY (67,2 = 2,5
6asa ripotu 59,4 + 2,4 Gajna BiIMoBinHO).

O6rosopeHHs

Hani nitepatypu [1, 31] cBiguaTth Mpo MoripiieHHs pe-
MPOAYKTUBHOTO 3I0POB’SI HACEJIEHHSI, Y 3KiHOK CIiocTepira-
€TbCs 301IbIIEHHST YaCTOTU TiIHEKOJIOTIYHOI €HAOKPUHHOT
I1aToJIOTii, TUCTOPMOHATBHUX 3aXBOPIOBAaHb IPYIHUX 3J103.
BaxiuBy poJjib y TeHe3i maToJIorii TpYIHUX 3aJ103 Y JKiHOK
BiIirpaloTh eKCTpareHiTajlbHi 3aXBOPIOBAHHS 11 eHIOKPUHHA
MaToJIOTisl, TaKa SIK IlyKpPOBUi1 iabeT, HEPBOBi po3ianu,
CTpecCH i MCUXiuHi TpaBMU, NOPYILIEHHS (QYHKIIi1 ITeUiHKU,
HaaMipHa Bara, TimoTupeo3 i rineptupeo3s [32].

AKTYaJIbHICTh MPOOJEeMU TUCTOPMOHATBHUX TUCILIA3ii
IPYAHUX 3aJ7103 i MacTaJjrii 00yMOBJIeHa 3HAYHOIO MOIIM-
pPEeHICTIO, HassBHICTIO MATOJIOTiYHOI MpoJtidepallii ermite-
JIi10 TPYAHOI 321031, 1110 MOXEe MPU3BECTH 10 MaJlirHizallii,
TPYIHOIIIAMU JiarHOCTUKM ¥ BUOOPY ONTUMAJIbHOI JIiKY-
BaJIbHOI TaKTUKMU [17].

Hamwu Oyno nmpoBeneHo BUBYSHHSI e(DEKTUBHOCTI 3a-
CTOCYBaHHSI HEropMOHalibHOTO 3aco0y FOHoHa Papmutira
IIJIsI JIiIKyBaHHS XKiHOK PerpOAyKTUBHOTIO BiKy, XBOPUX Ha
NMCTOPMOHAIBHI TUCILIA3ii IPyAHUX 3aJI03 i MacTaJrito,
IMOPiBHSHO 3 BUKOPUCTAHHSIM IIpenapartiB, 110 MiCTITh
MPYTHSIK 3BUYANHUA.
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BcranoBneHo, 1110 y XBopux, SIKi IPOTSITOM TPhOX MiCsI-
11iB OTPMMYBaJIM HeropMoHaibHUi 3acio FOHoHa ®Papmutira,
YacToTa MaTOJOTIYHUX MPOSIBIB 3aXBOPIOBAHHS, TAKUX K
0OJIbOBI BiMUYTTsI, HATIpyra B IPyIHUX 3aJ7103aX, TTOPYILIEHHS
CHY, MiABUIIIEHA CTOMJIIOBAHICTb, IPaTiBIUBICTh, MiABUILIE-
Ha €XOTeHHICTb TKAaHWH TPYTHOI 321031 Ta PO3IIUPEHHS
MOJIOUHUX MPOTOK 3a faHuMu Y3/1, Oyja BABiYi MEHIIIOIO,
HIX Yy Ipymi MOPiBHSIHHS, sIKa 3aCTOCOBYBaJia OJIUH 3 Tpe-
napariB, 1110 MiCTUTb MIPYTHSIK 3BUYAHUIA.

3’scyBaHHS XapaKTepy IaTOTeHeTUYHUX 3MiH i B3a€-
MOBITHOCHH MiX Pi3HOMaHITHUMU CHUCTEMaMU OpTaHi3My
KIHKU MPU AMCTOPMOHAJIBHUX TUCILIA3isIX TPYIHUX 3a7103
i MacTaJITil 1oKasao, 1110 Y XBOPUX L€l KOTOPTH JI0 JIiKy-
BaHH$ Oys10 BUsiBJIeHO nopylieHHs cuctemu I[TOJI-AO3,
MPOHUKHOCTI KJIITUHHUX MeMOpaH, TOpMOHAILHOTO OajlaH-
Cy, JIMiIHOTO i BYIJIEBOJHOTO OOMiHY, 301IbIIIEHHS TTpO3a-
NaJIbHUX LUTOKIHIB, 110 CYTIPOBOIKYBAIOCH MOTipIICHHSIM
SIKOCTi XKUTTS.

Ilin yac mocnimkeHHsI OTpMMaHO MiATBEPIKEHHS BU-
cokoi epeKTUBHOCTI 3ac00y FOHoHa Dapmitira B HOpMa-
Jli3auii piBHIB TOPMOHIB Y MalliEHTOK 3 TUCTOPMOHATbHU-
MU IMCILIA3iIMU TPYOIHUX 3ajI03 i MacTomartiero. Tak, y
XBOpPHUX, $SIKi 3acTocoByBayiu 3aci6 FOHoHa ®apmitira, Ha
BiIMiHY Bill pe3y/JbTaTiB Ipymnu MOPiBHSIHHS, CIIOCTepira-
JIOCh BipOTiJIHE 3HMXXEHHSI SIK KOHILIEHTpallii pOoJIaKTUHY
(13,1 £ 1,0 ur/mn nipotu 15,2 £ 1,1 Hr/mn BinnoBinHO)
Ta ectpamiony (98,4 + 8,6 nir/ma ipotu 113,4 &+ 6,5 nir/mn
BiIMOBIIHO), TaK i BiporimHe MiIBUILIEHHS BMicTy 1ohaMiHy
(1589,0 + 43,0 HMonb/mo6y nipotu 1426,0 + 45,4 HMOB/
o0y BinmosinHO) i mporectepony (19,4 & 2,0 HMoJIb/J1 TTPO-
™ 13,5 + 1,8 HMonb/n).

Byna BctaHOBJIEHA CTATUCTUYHO BipOTiHA PI3HULIS MiXK
BinnmoBigHuMHU nokazHukamu cucteMu [1OJI-AO3 rpynu
MOPIiBHSIHHS i mociimHoi rpymu. Kpaimi pe3yabsrat, oTpu-
MaHi B JOCJiIHIH rpyIii, AMOBIpHO, MOXHA MOSICHUTH HasiB-
HicTIO B ckiani KoMruiekey KOnona @apmiiira ermirajioka-
TexiH-3-rajary it pecBeparpoJly, 110 HEHTPali3yloTh BilbHI
panukanu it Hopmainiszyiotb [IEM. Tak, cepen mamieHToK 3
MHUCTOPMOHAJIBHOIO TUCTUIA3IE€I0 TPYAHUX 3aJ103 i MacTai-
ri€to, siKi 3actocoByBaynu 3aci6 FOHona ®apwmutira, OyB y
2,5 pa3a MEHIIMI BiICOTOK 3KiHOK 3 BiIUyTTSIM HAIpyIru B
TPYIHUX 3ay103ax i B 1,5 paza MeHIIMIA — 3 pO3IMIMPEHHSIM
MOJIOUHMX MPOTOK 3a maHUMH Y 3/ TTOpiBHSIHO 3 pe3yib-
TaTaMU MicJsl Tepallii OMHUM 3 TIperaparis, 110 MiCTUTh
MOPYTHSIK 3BUYaiiHUM. IMOBipHO, 111 pi3HUILIST MOXe OyTU
MOB’s13aHa 3 OLIBIINM TiABUILECHHSM PiBHS 10(haMiHy B rpy-
mi, sika 3acTocoByBaja 3acio lOHona ®apmiiira, OCKiibKu
BiH IMOKpAIIy€ JIOKAJIbHUI APEHaX i Ma€ MPOTUHAOPSKOBUIA
eeKT 3a paXyHOK HasIBHOCTI B CKJIaJli cepaTioNenTHIa3!.

3acrocyBaHHs 3aco0y KOHoHa Dapmutira mokasao Bi-
porigHe 3MEHIIIEHHSI BMICTY XOJIECTepUHY i 3-Jinmomnporei-
niB, iHnekcy HOMA T1a 4iTKy TeHAEHI11i10 10 OiJIbIIl HU3bKUX
3HAUYeHb TPUTJIILEPUIIB TTOPIBHSIHO 3 TAHUMMU JI0 JIIKyBaHHSI.
Iicns nikyBaHHS pe3yabTaTd, OTpUMaHi B AOCIiIHIl rpyIi,
MaKCUMaJIbHO HaOJIMXaJINCh 10 3HAYEHb Y 3M0POBUX OCi0
i CTAaTUCTUYHO BipOTiAHO BiApi3HsIMCS 32 BMiCTOM B-Jli-
MOIPOTEiNiB Bil JTaHUX XBOPUX, SIKi OTPUMYBaIU OIUH 3
npenaparis, 110 MiCTUTb MPYTHSIK 3BUYaiHUIA.

BusiBneHo nmo3uTUBHMIA BIUIMB IIpernapariB, 1110 MiCTITh
MPYTHSIK 3BUYAHUI, 0c001MBO 3aco0y FOHoHa MDapmiti-

ra, Ha piBeHb LIMTOKIiHIB, SKi BimoOpaxaioTh iIMyHHY Bil-
MOBiAb MPU TMCTOPMOHAIbHIN IUCTIA3il TPyIHUX 3a103
i MacTairii. B ocHOBHIi1 TpyIli KOHIIEHTpAllisl HIUTOKiHIiB
HOpMaJi3yBayiach Kpaiie, a piBai IL-13, IL-6, TNF-a Mmanu
BipOriaHi BiIMiHHOCTI ITOPiBHSHO 3 pe3yJbTaTaMU B 3KiHOK
TTiCIs1 JTIKYBaHHS OMTHUM 3 TIPeTapariB, 110 MiCTUTb MPYTHSIK
3BUYANHUM.

PesynbraTil 1110710 SIKOCTi KUTTSI Y XBOPUX 3 TUCTOPMO-
HaJIbHUMM JAUCIIIA3isIMUA TPYIHUX 3aJ103 i MacTajTi€lo CBifl-
4yaTh PO CYTTEBI MepeBaru 3acTocyBaHHs 3aco0y FOHoHa
dapwmitira He JUIIIe B JTIKYBaHHI MTOPYIIEHD MICUXOJOTIYHOTO
CTaHy i1 3amo0iraHHi iM MOPiBHSHO 3 IIperapaTtaMu, 110
MiCTSITh MPYTHSIK 3BUYAlHU, ajie i y 30epexkeHHi Ta 1mo-
JIMIIEHHI SKOCTI IXHBOTO XUTTS.

3HayHe MOJIIIIeHHS KIiHIYHOI KapTUHU, €(PEeKTUBHOCTI
JIIKyBaHHS$I, 0OMiHY PEYOBUH y XBOPUX HA TMCTOPMOHAJIbHI
IUCIUIA3il TPYIHMX 3aJI03 i MacTajrilo, MiABUIIEHHS SIKO-
CTi XXUTTA B IAalliEHTOK IIPU 3aCTOCYBaHHI 3aco0y FOHoHa
dapwmutira cBiIUUTH TIPO 30aJIAHCOBAHICTD MiTiOpaHUX iH-
IPEMIEHTIB IJIs JIIKYBaHHS TMCTOPMOHAIBHUX IMCILIA3IN
IPYIHMX 3aJ103 i MacTaJrii.

BucHoBku

V XxBOpHUX Ha TMCTOPMOHAJIbHI AUCIUIA3ii TPYIHUX 33103
i MacTaJITiio BcTaHoBJIeHO nopyireHHs cuctemu [1OJI-AO3,
MPOHUKHOCTI KJIITUHHUX MeMOpaH, FTOpMOHAJIbHOT'O OajiaH-
Cy, JIITIHOTO i ByIJIeBOAHOTO OOMiHY, 30LIbIIEHHS IIPO3a-
MaJIbHUX LIUTOKiHIB, MOTiPIIEHHS IKOCTi XXUTTS. 3aCTOCY-
BaHHs 3aco0y KOHoHa Dapmiiira B Maii€HTOK L€l KOTOPTH
OKa3aJio BiporigHO BUCOKY e(heKTUBHICTh Y HOpMatizallil
piBHIB ropmoHiB, ctany cuctemu [1OJI-AO3, I1EM, ni-
ITiTHOTO i BYIJIEBOAHOI'O OOMiHYy, KOHIIEHTpallii IIUTOKiHIB
Ha BiIMiHy Bill XiHOK, SIKi OTpMMYBaJI OJMH 3 IIpernapariB,
110 MiCTUTD MPYTHSK 3BU4YaitHuii. Yepes 3 Micsiii Bim mo-
4yaTKy JIiKyBaHHsI 3acTocyBaHHs 3aco0y FOHoHa Mapmiira
CTIpUSIIO 3HMKEHHIO y 2 pa3u KIIIHIYHUX OpOsSBIB, B 2,5
pa3a — BiJICOTKA XiHOK 3 BiTUYTTSIM HAMpyru B IPyJIHUX
3ay103ax i B 1,5 pa3za — BiicOTKa Nalli€HTOK 3 PO3IIMPEHHSIM
MOJIOYHMX MPOTOK 3a JaHUMU Y3/l TTOpiBHSHO 3 pe3yib-
TaTaMu MicJIsl Teparlii OMHUM 3 TIperapariB, 1110 MiCTUTb
MPYTHSK 3BUYAHUI. Y TALIEHTOK 3 TUCTOPMOHATLHUMU
MUCILIA3iIMU TPYIHUX 3103 i MACTaJITI€IO, SIKi 3aCTOCOBY-
Basi 3aci6 FOHoHa ®apwmutira, iHTerpaTUBHUI MOKA3HUK
SIKOCTi XUTTSI OYB CTAaTUCTUYHO BipOTiTHO BUIIUM, HiX Y
Ipymi, sika OTpUMMYyBaJja OJMH 3 IMperapariB, 1110 MiCTUTh
MIPYTHSIK 3BUYaiiHumii (67,2 *+ 2,5 6ama ipotn 59,4 + 2.4
Oasia BinnoBiaHoO). Pe3ynbTaTy MpOBEAEHOTO TOCTiIKEHHS
CBimUaTh MPO BUCOKY €(PEKTUBHICTD i OE3MEeYHICTh 3ac00y
FOHona @apmutira B JIikyBaHHI IUCTOPMOHAJIBHUX TUCILIA-
3iif 1 MacTaIrii i JaloTh miacTaBy peKOMeHIyBaTU 1Oro 10
IIMPOKOTO BITPOBAKEHHSI B TTHEKOJIOTIUHY MTPAKTUKY JIJIST
MPOBEIEHHSI JiKyBaJbHO-IPOMiTaKTUIHUX 3aX0/IiB KiHKaM
i3 LIi€10 TIATOJIOTIETO.

IlepcnekTHBU MOAAIBIIMX HAYKOBUX JOCIIZKEHD T10J15ITa -
I0Th Y TIPOJIOBXKEHHI BUBYEHHS €(DEKTUBHOCTI 3aCTOCYBaHHS
3ac00y FOHoHa @apmitira B 3KiHOK 3 MlepeaAMEHCTPYaTbHUM
CUHIPOMOM B YMOBax CTpecy.

KonduaikT inTepeciB. ABTOpU 3asBJISIIOTH IIPO BiICYTHICTh
KOHIIIKTY iHTepeCiB IIPU MiATOTOBLI JaHOI CTATTi.
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Modern approaches to the treatment of dyshormonal breast dysplasia and mastalgia in women
of reproductive age using the dietary supplement Junona Farmlyga

Abstract. Background. The relevance of the problem of dyshor-
monal dysplasia of the mammary glands and mastalgia is due to
their high frequency, the presence of pathological proliferation of
the breast epithelium, which can lead to the development of malig-
nancy, difficulties in diagnosis and selection of optimal treatment,
and a decrease in the quality of life of patients. Purpose: to study
the effectiveness of the non-hormonal drug Junona Farmlyga for
the treatment of women of reproductive age suffering from dyshor-
monal dysplasia of the mammary glands and mastalgia. Materials
and methods. Sixty-seven patients with dyshormonal dysplasia of
the mammary glands and mastalgia were examined and divided
into 2 groups: the experimental one — 32 participants who used the
dietary supplement Junona Farmlyga for 3 months; the compari-
son group — 35 women who received one of the drugs containing
Vitex agnus-castus for 3 months; the control group — 35 healthy
individuals. Examination of patients was carried out before and
3 months after the start of treatment and included anamnestic,
clinical, biochemical, ultrasound methods, pain assessment, study
of the state of lipid peroxidation — antioxidant system (LP-AOS),
erythrocyte membrane permeability (EMP), hormonal balance,
lipid and carbohydrate metabolism, pro-inflammatory cytokines,
and quality of life. Results. Three months after the start of treat-
ment, among patients with dyshormonal breast dysplasia and
mastalgia who used the dietary supplement Junona Farmlyga, the
percentage of women with a feeling of tightness in the mamma-
ry glands was 2.5 times lower and of those with dilated mamma-
ry ducts according to ultrasound — 1.5 times lower compared to
the results in the group after therapy with one of the drugs con-
taining Vitex agnus-castus. Following treatment, normalization
of hormone levels was observed in both groups, but in patients
who used the dietary supplement Junona Farmlyga, in contrast
to the results of the comparison group, there was a significant
decrease in prolactin (13.1 = 1.0 ng/ml versus 15.2 £ 1.1 ng/ml)
and estradiol (98.4 *+ 8.6 pg/ml versus 113.4 + 6.5 pg/ml), and a

significant increase in dopamine (1589.0 £ 43.0 nmol/day versus
1426.0 £ 45.4 nmol/day) and progesterone (19.4 + 2.0 nmol/I ver-
sus 13.5 + 1.8 nmol/l). A statistically significant positive difference
was found between the corresponding indicators of the LP-AOS
and EMP, lipid and carbohydrate metabolism, cytokine levels, and
quality of life in the experimental group of women, where the results
were better, and the comparison group. Conclusions. In patients
with dyshormonal breast dysplasia and mastalgia, disorders of the
LP-AOS, EMP, hormonal balance, lipid and carbohydrate meta-
bolism, increased pro-inflammatory cytokines, and deterioration
of quality of life were detected. The use of the dietary supplement
Junona Farmlyga in these women showed a significantly high effec-
tiveness in normalizing hormone levels, the state of the LP-AOS,
EMP, lipid and carbohydrate metabolism, and cytokine concentra-
tions, in contrast to patients who received one of the drugs contain-
ing Vitex agnus-castus. Three months after the start of treatment,
the use of the dietary supplement Junona Farmlyga contributed to
a 2-fold reduction in clinical manifestations, a 2.5-fold reduction in
the percentage of women with a feeling of tightness in the mammary
glands, and a 1.5-fold reduction in the percentage of patients with
dilated mammary ducts according to ultrasound, compared to the
results in the group after therapy with one of the drugs containing
Vitex agnus-castus. In patients with dyshormonal breast dysplasia
and mastalgia who used the dietary supplement Junona Farmlyga,
the integrative quality of life indicator was statistically significantly
higher than in the group that received one of the drugs containing
Vitex agnus-castus (67.2 & 2.5 points versus 59.4 & 2.4 points). The
study findings indicate the high effectiveness and safety of the die-
tary supplement Junona Farmlyga in the treatment of dyshormonal
dysplasia and mastalgia and give reason to recommend its wide-
spread implementation in gynecological practice for conducting
therapeutic and preventive measures for women with this pathology.
Keywords: dyshormonal breast dysplasia; mastalgia; sex hormones;
cytokines; quality of life
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Metabolic status and genetic features
of one-carbon metabolism in psoriasis patients
during antimetabolite-based therapy

Abstract. Background. The purpose was to evaluate the metabolic status of patients with psoriasis depending on
the genotype of single-nucleotide polymorphisms (SNP) C677T and A1298C of the MTHFR gene with methotrexate
treatment. Materials and methods. 77 patients with psoriasis were included in the study. Their genotypes based on
polymorphic variants of the MTHFR gene were determined by the PCR-RFLP. Biochemical indicators were evaluated
before and after treatment with methotrexate. Correspondence to the law of normal distribution was verified before
further statistical analysis using the T-test, Kolmogorov-Smirnov, Shapiro-Wilk, Wilcoxon tests; Pearson correlation
coefficients were calculated. Results. The difference between ALT levels before (0.60 + 0.04) and after (0.74 + 0.06)
treatment in patients with CT genotype for SNP C677T of the MTHFR gene who received methotrexate is significant
(p < 0.008), while in those with CC and TT genotypes, no significant difference was noted. No significant difference
was found between AST levels before and after methotrexate treatment in patients with all genotypes — CC, CT and
TT. Also, in participants with CT genotype for C677T MTHFR, a significant increase in bilirubin, creatinine, urea was
noted after treatment with methotrexate. Carriers of genotype TT on C677T polymorphism of the MTHFR gene after
treatment with methotrexate also showed a significant increase in bilirubin, creatinine, a-amylase, urea. In patients
with the AA genotype for A1298C polymorphism of the MTHFR gene, the level of all serum biochemical indicators
after methotrexate therapy changed significantly (p < 0.05-0.001): a-amylase and total protein decreased, and the
levels of other indicators increased. Our study demonstrated that AA genotype on MTHFR A1298C is associated
with elevated level of ALT after methotrexate treatment — by almost 1.3 times. No significant changes in any of the
indicators were observed in patients with AC genotype after treatment. An analysis was carried out of the relationship
between pathological enlargement of the liver — hepatomegaly, diffuse liver diseases and genotypes for SNP C677T
and A1298C MTHFR in patients with psoriasis. A negative correlation was found between the number of polymorphic
alleles in the patient’s genotype and hepatomegaly (r = —0.91, p = 0.009). The highest increase (14.50 + 5.37 mm)
in the size of the liver is observed in patients with the CCAA genotype, which is prognostically most favorable for the
development of psoriasis and its complications. The smallest enlargement of the liver (6.40 + 2.44 mm) was found
in patients with the TTAA genotype, which is a risk factor for the development of psoriasis and side effects during
methotrexate therapy. Both single-locus and haplotype analysis suggest that the MTHFR gene polymorphism has
an effect during methotrexate therapy in psoriasis patients. It is important to predict the results of pharmacotherapy
taking into account personal molecular genetic markers. Conclusions. Assessment of the condition of the liver after
treatment with methotrexate showed an inverse relation between an increase in its size and the presence of poly-
morphic alleles in the patients’ genotype. The highest increase in liver size is observed in patients with the CCAA
genotype. Probably, the genotype, in particular CC, allows taking methotrexate for a certain time without significant
complications, which affects the condition and characteristics of the liver over time.

Keywords: psoriasis; metabolic status; MTHFR gene; single-nucleotide polymorphism; methotrexate
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Introduction

The endocrine system is made up of tissues and glands
that produce hormones to coordinate and regulate vital bodi-
ly functions [1]. Currently, the skin is considered one of the
most important endocrine organs, the target and source of
some hormones in the human body. The skin contains the
equivalents of the hypothalamic-pituitary-adrenal axis, the
hypothalamic-pituitary-thyroid axis, and the appendages
produce a variety of hormones such as vitamin D, sex ste-
roids, retinoids, and opioids [2].

The cells of human skin, especially keratinocytes, se-
bocytes and follicular keratinocytes, contain receptors for
peptides and neurotransmitters on the cell surface, while
intracellular receptors are targeted by thyroid and steroid
hormones. This knowledge is very important for both the
study and management of multiple systemic diseases, in-
cluding dermatoses, various forms of psoriasis, in a painless
and non-invasive way [3, 4]. The modulation of the neuro-
endocrine system with the downregulation of pro-inflam-
matory and the upregulation of anti-inflammatory messen-
gers represent a promising adjuvant treatment in psoriasis
therapies [5].

Psoriasis is a chronic inflammatory disease that associa-
ted with plaques, psoriatic arthritis, metabolic syndrome and
its components, including obesity, diabetes, dyslipidemia,
nonalcoholic fatty liver disease, and cardiovascular disease.
There are the shared pathogenic that lead to the comorbidity
of such diseases and the effect of drugs used for psoriasis on
metabolic syndrome and vice versa [6, 7].

Genetic, genomic, and epigenetic changes play a signifi-
cant role in the pathogenesis of psoriasis, that provides a ba-
sis for the search for genetic markers for diagnosis and treat-
ment [8]. Pharmacogenomics studies have also documented
that genetic polymorphisms can exert clinically significant
effects in terms of drug resistance [9]. Numerous variants
of such genes as ABC transporter, DNMT3b, MTHFR, AN-
KLEIL, IL-12B, IL-23R, MALT1, CDKALI, ILI7RA, ILIB,
LY96, TLR2, etc. are found to be associated with treatment
response for methotrexate, cyclosporin, acitretin, anti-TNF,
anti-1L-12/23, anti-1L-17, anti-PDE4 agents, and topical
therapy [10].

Methotrexate (MTX) is one of the main basic drugs in
which the anti-inflammatory and immunosuppressive effects
develop after a few months. MTX widely used for the treat-
ment of autoimmune and neoplastic diseases, hematological
malignancies and rheumatoid arthritis [ 11—14]. It has been
established that the response to treatment with methotrexate
in patients with various diseases is associated, among other
things, with polymorphisms of one-carbon metabolism genes
[15, 16]. The effect of methotrexate depends on the function
and expression of several other enzymes in the one-carbon
pathway, including methylenetetrahydrofolate [17].

MTHER plays a central role in folate and homocysteine
metabolism by catalyzing the conversion of 5,10-methy-
lenetetrahydrofolate to 5S-methyltetrahydrofolate, the prima-
ry circulatory form of folate which is utilized in homocysteine
remethylation to methionine. Gene expression and genetic
variation in candidate genes have been studied extensively in
relation to many methotrexate response measures, including
MTHFR[18, 19].

The purpose of this article was to evaluate the metabolic
status of patients with psoriasis depending on the genotype of
single-nucleotide polymorphisms C677T and A1298C of the
MTHFR gene for treatment with methotrexate.

Materials and methods

The study group included 77 cases with psoriasis.
Patient age ranged from 18 to 77 years, a mean age of
47.14 £ 1.36 years. All patients are inhabitants of Kharkiv
region. Informed consent to participate in this work was
obtained from all participants. The materials for this
study are based on the accumulated data from clinical
observations of adverse and favorable reactions of pa-
tients with psoriasis when using methotrexate. The bio-
chemical tests were carried out in all patients performed
at the beginning and the end of methotrexate treatment,
which included, among others aspartate aminotransfe-
rase (AST) and alanine aminotransferase (ALT), serum
bilirubin, cholesterol, total protein, creatinine, urea and
a-amylase. The group which underwent ultrasound exa-
mination of the liver included 30 patients. The size of
the liver, its structure and homogeneity, the presence
of focal changes, as well as the state of blood flow were
assessed. Patients were genotyped for C677T (rs1801133)
and A1298C (rs1801131) of MTHFR gene by the PCR-
RFLP [20, 21].

Statistical analysis was performed using the Kolmogor-
ov-Smirnov and Shapiro-Wilk, T-test and Wilcoxon tests,
Pearson correlation coefficients were calculated. Quantita-
tive data are presented as mean * standard error of mean
(M £ SEM). All statistical tests were two tailed and a pro-
bability (p) value of 5 % or less was considered statistically
significant [22].

Results

We noted that the effect of the methotrexate usage varies
considerably among patients with psoriasis. Patients group
includes patients who had oral methotrexate therapy in doses
along with protocol [23] as the basic therapy. MTX-treated
psoriasis patients were used for a retrospective study to exa-
mine the association between genotypes concerning poly-
morphisms of the MTHFR gene.

Biochemical indices in psoriasis patients who were exa-
mined depending on taking MTX with genotypes for poly-
morphisms of MTHFR gene had shown in Table 1.

The effects on liver toxicity of different SNPs of the
MTHFR gene in patients with psoriasis were studied, taking
into account the indicators of laboratory and instrumental
studies.

Noteworthy is the fact that the maximum statistical-
ly significant difference in the content of ALT before
(0.60 £ 0.04) and after (0.74 £ 0.06) treatment was found
in the group of patients with CT genotype on C677T SNP
of MTHFR gene received methotrexate (p < 0.008). After
treatment with MTX, an increase in the level of AST was
noted for patients of all genotypes on the C677T, but
not statistically significant. At the same time, however,
after treatment, the level of AST increased 1.4 times in
comparison with baseline (p < 0.14) for patients with TT
genotype.
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Table 1. Biochemical characteristics of patients with psoriasis, respectively genotypes in position C667T

and A1298C of MTHFR gene before and after methotrexate therapy

C667T MTHFR
Index Before/After cc — P (ANOVA)
Before 0.61 + 0.06 0.60 + 0.04 0.98 + 0.25 0.022220
@]'BTrm 0.1-0.68 mmolh) After 0.80 = 0.08 0.74 £ 0.07 142 +0.06 0.000845
P (Wilcox) 0.084380 0.144128 -
Before 0.40 + 0.04 0.38 + 0.04 0.53 + 0.09 0.300058
@]Sofm 0.1-0.45 mmolh) After 0.46 = 0.06 0.45 = 0.05 0.720.04 0.072588
P (Wilcox) 0.432768 0.144128 -
o Before 16.61+071 | 1643+0.35 | 16.97 +0.81 0.870678
agmg_w I After 1714+071 | 17.24+032 | 18.36+0.38 0.497566
P (Wilcox) 0.239317 0.067890 -
Before 30.67+2.89 | 2663257 | 27.81+1.13 0.612870
?aﬁﬁ?#'?éi 25 1UIL) After 2096+268 | 23.00+142 | 30.70+0.25 0.090177
P (Wilcox) 0.012064 0.067890 -
Before 4.94 £ 0.29 4.95 + 0.21 5.60 + 0.36 0.471330
g}fﬁn 1.70-8.30 mmol) After 5.75 + 0.28 5.54 + 0.24 6.43+0.13 0.304287
P (Wilcox) 0.022910 0.067890 -
B Before 45.94+9.86 | 51.40+6.26 | 33.26+19.16 0.570521
ggf‘rﬂmz 15 pmol) After 65.91+7.15 | 63.03+4.13 | 68.95+0.89 0.838435
P (Wilcox) 0.239317 0.067890 -
. Before 79.83+1.82 | 7754:089 | 78.63+1.34 0.424607
-(rrg);?rlnpé%t.%TBS.O o After 76.49+1.30 | 77.71+£1.05 | 79.43%152 0.551967
P (Wilcox) 0.028057 1.000000 -
Before 5.13 + 0.24 5.38 £ 0.10 6.14 + 0.41 0.033297
(T;’;fr'n"gfgeg?rg% o) After 5.22+0.24 5.75+0.19 6.61+0.07 0.023266
P (Wilcox) 0.753684 0.273323 -
A1298C MTHFR
Index Before/After AR AC P (ANOVA)
Before 0.68 + 0.06 0.56 + 0.04 0.202607
?ngrm 0.1-0.68 mmolf) After 0.92 £ 0.07 0.61 £ 0.02 0.018250
P (Wilcox) 0.002962 0.168808 -
Before 0.43 + 0.04 0.34 +0.03 0.161341
'(An%Im 0.1-0.45 mmoll) After 0.54 = 0.05 0.37 £ 0.02 0.036125
P (Wilcox) 0.039322 0.610299 -
o Before 16.64 + 0.39 16.47 = 0.44 0.814146
5:%?2_17 umoliL) After 17.56 + 0.37 16.75 + 0.50 0.240260
P (Wilcox) 0.011484 0.593955 -
Before 27.98 + 2.33 28.94 + 2.81 0.824743
?ﬁgmggﬂ 25 1U/L) After 22.55 + 1.52 2714+ 1.34 0.096685
P (Wilcox) 0.024174 0.332880 -
Before 4.90 £ 0.20 5.46 + 0.21 0.133376
tf]rc‘ffr‘n 1.70-8.30 mmoll) After 5.83 + 0.21 5.45 +0.27 0.325934
Before/After 0.000086 0.721277 -
o Before 41.59 + 6.50 61.83 + 6.92 0.091988
ggf‘rmzz 15 pmoll) After 63.02 + 4.60 67.52 + 1.21 0.567440
P (Wilcox) 0.005468 0.721277 -
_ Before 79.24 + 0.89 76.68 + 1.58 0.157057
(Tr?;?rlnpers%t.%'fss.o o) After 77.51 = 0.99 78.15+1.13 0.723534
P (Wilcox) 0.054332 0.386271 -
Before 5.39 + 0.13 551 +0.19 0.614441
&03‘:‘#;“_’??69;‘?"”1 ol After 5.83+0.19 551017 0.340879
P (Wilcox) 0.018432 0.646462 -
Note: p — level of significance between the group before and after methotrexate therapy.
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Carriers of the T allele, with CT and TT genotypes on the
C677T polymorphism of the MTHFR after treatment with
methotrexate had a statistically significant increase in bili-
rubin in the blood for CT patients — 17.24 £+ 0.32 (p < 0.03)
and for TT patients — 18.36 = 0.38 (p < 0.06). An increase in
total bilirubin in the blood is also associated with necrolysis
of hepatocytes, in which the metabolic activity of the liver
sharply decreases and, accordingly, the rate of conjugation of
direct bilirubin with glucuronic acid slows down. It has been
proven that high-dose methotrexate therapy is accompanied
by a temporary excess release into the blood liver enzymes,
but does not lead to chronic liver disease [24].

Levels of a-amylase in psoriasis patients before and after
treatment with methotrexate were within reference values.
However, after treatment carriers of the C allele — CC and
CT patients on the C677T of the MTHFR, had a significant
decrease in this indicator (p < 0.01—0.07), but within the
baseline level.

In patients with CT and TT genotypes on the C677T
polymorphism of the MTHFR, an increase in creatinine
clearance was found after treatment with methotrexate for
CT patients — 63.03 + 4.13 (p < 0.04) and for TT patients —
68.95 + 0.89 (p < 0.06). Because methotrexate is eliminated
primarily by the kidneys, delayed elimination of the drug
is expected in patients with impaired creatinine clearance,
which may lead to serious adverse reactions. In patients with
impaired renal function, use methotrexate may have a nega-
tive effect on kidney function [25].

Patients with CC and CT genotypes on the C677T poly-
morphism are showed a statistically significant increase in
urea levels for CC patients — 5.75 + 0.28 (p < 0.02) and for
CT patients — 5.54 & 0.24 (p < 0.004) while taking MTX.

Total protein levels before and after treatment with
methotrexate were within reference values. However, in pa-
tients with CC genotype on the C677T polymorphism of
the MTHFR during treatment with methotrexate, a signifi-
cant decrease in the level of total protein was noted (before
79.83 £ 1.82 vs after 76.49 £ 1.30), p < 0.02, while the levels
of total protein in carriers of the T allele — CT and TT pa-
tients had unchanged levels after treatment.

The TT genotype reduces enzymatic activity and leads
to a decrease in the rate of 5,10-MTHF to 5-MTHF, which
results in a low rate of homocysteine remethylation, thereby
increasing the level of homocysteine and decreasing the level
of folic acid in the plasma [26, 27]. As known, low levels of
folate contribute to ALT elevation in serum [28]. Therefore,
this polymorphism can affect the level of ALT and AST in
serum [29], which is demonstrated in our study. However,
our data does not coincide with Wen-Xing Li and co-authors
(2016) conclusions demonstrating a decrease in the levels of
transaminases in carriers of the TT genotype by the MTHFR
gene of the C677T SNP [30]. But according to the literature,
acute side effects, such as an increase in the level of liver
enzymes during treatment with methotrexate, are reported
most often, and hepatotoxicity is traditionally determined
by determining the activity of AST and ALT enzymes [31].

Thus, the analysis of aspartate aminotransferase content
dynamics during the treatment allows to make the following
generalization: the enzyme activity before the therapy in
the groups studied was comparable (CC 0.40 = 0.04; CT

0.38 £ 0.04; TT 0.53 £ 0.09, p > 0.05); after the treatment
in the group of patients with CT genotype on C677T variant
of the MTHFR gene, received methotrexate, the increased
level of ALT was observed. Maintenance of transaminases
within the baseline may gives a reason to use methotrexate
is expedient in patients with CC genotype on C677T SNP of
MTHFR gene. Indexes of transaminases content in patients
with A1298C polymorphism are not comparable by the levels
among the different genotypes patients. The index of trans-
aminases before treatment in AA and AC genotypes was
comparable with the normal range. However, in AA geno-
type compared to AC genotype, the level of transaminases
was significantly higher after MTX therapy (AA patients:
AST 0.54 £ 0.05, p < 0.01; ALT 0.92 =+ 0.07, p < 0.01 in
comparison with AC patients: AST 0.37 = 0.02, p < 0.01,
ALT 0.61 £ 0.02, p < 0.01). In addition, no statistically sig-
nificant difference was found between the indexes of AST
and ALT enzymes before and after methotrexate therapy in
studied groups according to AC genotype on A1298C. After
treatment with MTX, the level of both AST and ALT was
increased only in AA genotype patients, while transaminase
levels in AC genotype did not change and stay on baseline
level (p > 0.05). Our study demonstrated that AA genotype
on MTHFR A1298C associated with elevated level of ALT
after treatment of MTX, and was revealed, that this level was
increased almost in 1.3 times due to treatment.

At the same time, after treatment, patients with AA geno-
type on MTHFR A1298C showed more pronounced signifi-
cant changes (p < 0.05—0.001) in all biochemical parameters
of the blood serum, while AC patients showed an insignifi-
cant increase or values of biochemical parameters that were
close to the original values of indicators.

Methotrexate may cause increased activity of liver en-
zymes, development of liver fibrosis and cirrhosis with
long-term treatment. According to a number of authors,
hepatotoxicity is a well-known side effect of methotrexate.
Literature data demonstrated that hepatic fibrosis and cirrho-
sis are considerably less common than initially reported [21].
The problem of early diagnosis of liver damage, increasing
the effectiveness of MTX therapy while ensuring a minimum
of side effects action of drugs is extremely relevant, both from
the point of view of scientific and practical medicine.

We conducted an analysis of relation between the patho-
logical liver enlargement — hepatomegaly and diffuse liver
pathology, and genotypes on C677T and A1298C SNPs of
MTHEFR in psoriasis patients.

The average age in the group of patients with psoria-
sis was — 49.8 + 6.6 years for patients with genotype TT,
49.6 £ 3.9 years for patients with genotype CT, for patients
with CC genotype — 50.10 & 3.11 years, while there was no
statistical difference between these groups.

Among the patients who took methotrexate and under-
went liver ultrasonography in our study, there were no pa-
tients with CTAC, CCCC, CCAC genotypes. Our results
showed that the greatest increase in liver size is observed
in the CCAA genotype, which is prognostically most favo-
rable in the development of psoriasis and its complications.
The smallest liver enlargement was detected in patients with
TTAA genotype, which is a risk factor for side effects with
methotrexate therapy. Probably, patients with the CCAA
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Table 2. The average values of the pathological increase of the liver in patients with psoriasis, against
the background of treatment with methotrexate for different C677T and A1298C genotypes of MTHFR gene

Patients
Genotype (n = 30) Total group Taking MTX No taking MTX P
The average increase in the liver, mm, M £ SEM

TTAA 5/30 6.40 = 2.44 5.00 = 0.00 6.75 + 3.12 > 0.05
CTAC 4/30 7.50 + 7.50 - 7.50 £ 7.50 -
CCcC 1/30 12.00 + 0.00 - 12.00 = 0.00 -
CCAC 5/30 11.60 £ 5.94 - 11.60 £ 5.94
CTAA 8/30 12.50 + 3.59 14.43 + 3.60 11.00 £ 0.00 > 0.05
CCAA 7/30 14.50 + 5.37 13.00 + 3.51 17.00 + 8.10 > 0.05

Note: p — level of significance between the group taking and no taking MTX.

genotype can take methotrexate and other medications with-
out complications for a long time. Drug consumption, in
turn, affects the liver, and it increases over time.

We found a negative correlation between the num-
ber of polymorphic alleles in the patient’s genotype and
hepatomegaly, which supports this hypothesis (r = —0.91,
p = 0.009). However, the function of the liver is affected not
only by taking methotrexate. It should be noted that other
factors can influence the development of pathology.

Discussion

Only a few studies reported an association between
A1298C polymorphism on MTHFR gene and MTX toxicity,
with sometimes conflicting results. It was shown that A allele
of the A1298C variant of MTHFR gene was associated with
good and moderate response [32]. For instance, Y. Ghodke-
Puranik et al. (2015) suggested that 1298 CC by MTHFR gene
was associated with a significantly high rate of methotrexate
related side effects. It was concluded that patients carrying at
least one allele 1298A of MTHFR gene (AA-AC) were more
likely to have higher efficacy of MTX compared to patients
with MTHFR 1298 CC [33]. Furthermore, numerous studies
have provided evidence of associations between genetic varia-
tions in the MTHFR gene and increased MTX toxicity, which
associated with the adverse drug effects on the gastrointestinal,
hematologic, and mucosal systems. Q.M. Mutlak pointed
out that the AC haplotype for 1298 and 677 polymorphism in
the MTHFR gene is associated with a reduced risk of overall
adverse drug reactions, meanwhile, the CT haplotype for 1298
and 677 polymorphism in the MTHFR gene was associated
with an increased risk of adverse drug reactions [34]. Perhaps,
our results did not confirm this hypothesis, because carriers of
allele C for A1298C of the MTHFR gene, taking methotrexate
as a therapy for psoriasis, did not have an increase in liver after
treatment, unlike patients with allele A (Table 2). At the same
time C.M. Maybury et al. [35] have found no association with
liver pathology development (liver cirrhosis) on methotrexate
administration in psoriasis patients in their research.

Conclusions

In patients with CC genotype on C677T of MTHFR gene,
prognostically the most favorable for the development of pso-
riasis, no significant dynamics of ALT, AST, bilirubin, creati-
nine, and total cholesterol levels, significant decrease of alpha

amylase and protein levels, but a significant increase in urea
were observed after treatment with methotrexate. Patients
with AC genotype on A1298C of MTHFR gene didn’t have
significant changes in any of the indicators after treatment.

In patients with CT genotypes, significant dynamics of
ALT, bilirubin, urea, and creatinine levels were noted. In
patients with AA genotype a statistically significant dynamics
in all analyzed indicators were observed, that is decrease of
alpha amylase and protein levels and increase of other traits.

Assessment of the condition of the liver in patients after
treatment with methotrexate showed an inverse relation be-
tween the increase in the size of the liver and the presence
of polymorphic alleles in the patients’ genotype. The largest
increase in liver size is observed in patients with the CCAA
genotype. Probably, the genotype, in particular, CC, allows
to take methotrexate for a certain time without significant
complications, which, in turn, affects the condition and
characteristics of the liver over time.

References

1. Leis K, Mazur E, Jabtoviska MJ, Kolan M, Gatqzka P.
Endocrine systems of the skin. Postepy Dermatol Alergol. 2019
Oct;36(5):519-523. doi: 10.5114/ada.2019.89502.

2. Datta D, Madke B, Das A. Skin as an endocrine organ:
A narrative review. Indian J Dermatol Venereol Leprol. 2022 Sep-
Oct;88(5):590-597. doi: 10.25259/1JDVL_533 2021.

3. Reichrath J. The skin: A powerful hormone factory. Dermato-
endocrinol. 2012 Jan 1;4(1):1. doi: 10.4161/derm.20016.

4. Roman 11, Constantin AM, Marina ME, Orasan RI. The role
of hormones in the pathogenesis of psoriasis vulgaris. Clujul Med.
2016,89(1):11-8. doi: 10.15386/cjmed-505.

5. BroZyna AA, Slominski RM, Nedoszytko B, Zmijewski MA, Slo-
minski AT. Vitamin D Signaling in Psoriasis: Pathogenesis and Therapy.
Int J Mol Sci. 2022 Aug 2;23(15):8575. doi: 10.3390/ijms23158575.

6. Pannu S, Rosmarin D. Psoriasis in Patients with Metabolic Syn-
drome or Type 2 Diabetes Mellitus: Treatment Challenges. Am J Clin
Dermatol. 2021 May;22(3):293-300. doi: 10.1007/540257-021-00590-y.

7. Wu Y, Huang M, Chen X, Wu J, Li L, et al. A genome-wide
cross-trait analysis identifies shared loci and causal relationships of
obesity and lipidemic traits with psoriasis. Front Immunol. 2024 Mar
14;15:1328297. doi: 10.3389/fimmu.2024.1328297.

8. Olejnik-Wojciechowska J, Boboryko D, Bratborska AW,
Rusiriska K, Ostrowski P, Baranowska M, Pawlik A. The Role of Epi-

Tom 21, N2 2, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 39



OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

genetic Factors in the Pathogenesis of Psoriasis. International Journal
of Molecular Sciences. 2024;25(7):3831. doi: 10.3390/ijms25073831.

9. Berna-Rico E, Perez-Bootello J, Abbad-Jaime de Aragon C,
Gonzalez-Cantero A. Genetic Influence on Treatment Response in
Psoriasis: New Insights into Personalized Medicine. Int J Mol Sci. 2023
Jun 7;24(12):9850. doi: 10.3390/ijms24129850.

10. Wang CY, Wang CW, Chen CB, Chen WT, Chang YC,
Hui RC, Chung WH. Pharmacogenomics on the Treatment Response
in Patients with Psoriasis: An Updated Review. Int J Mol Sci. 2023 Apr
15;24(8):7329. doi: 10.3390/ijms24087329.

11. Hamed KM, Dighriri IM, Baomar AF, Alharthy BT, Alenazi FE,
et al. Overview of Methotrexate Toxicity: A Comprehensive Literature Re-
view. Cureus. 2022 Sep 23;14(9):e29518. doi: 10.7759/cureus.29518.

12. Yazcioglu B, Kaya Z, Giintekin Ergun S, Percin F, Kocak U,
Yenicesu I, Giirsel T. Influence of Folate-Related Gene Polymorphisms
on High-Dose Methotrexate-Related Toxicity and Prognosis in Turkish
Children with Acute Lymphoblastic Leukemia. Turk J Haematol. 2017
Jun 5;34(2):143-150. doi: 10.4274/tjh.2016.0007.

13. Bello AE, Perkins EL, Jay R, Efthimiou P. Recommendations
for optimizing methotrexate treatment for patients with rheumatoid ar-
thritis. Open Access Rheumatol. 2017 Mar 31;9:67-79. doi: 10.2147/
OARRR.S131668.

14. Malaviya AN. Landmark papers on the discovery of metho-
trexate for the treatment of rheumatoid arthritis and other systemic
inflammatory rheumatic diseases: a fascinating story. Int J Rheum Dis.
2016 Sep; 19(9):844-51. doi: 10.1111/1756-185X.12862.

15. Fedota OM, Roschenyuk LV, Tyzhnenko TV, Puzik NG, Vo-
rontsov VM, Ryzhko PP. Methotrexate effect on biochemical indices
of psoriasis patients depends on MTHFR gene polymorphism. The
Ukrainian Biochemical Journal. 2020;92(1):66-74. doi: 10.15407/
ubj92.01.066.

16. Fedota O, Roschenyuk L, Tyzhnenko T, Merenkova I, Vo-
rontsov V. Pharmacogenetic effects of methotrexate (MTX) in Ukrainian
patients depending on the MTHFR genotypes (clinical cases). Georgian
Med News. 2018 Jun;(279):111-117.

17. Mikkelsen TS, Thorn CF, Yang JJ, Ulrich CM, French D, et al.
PharmGKB summary: methotrexate pathway. Pharmacogenet Genomics.
2011 Oct;21(10):679-86. doi: 10.1097/FPC.0b013e328343dd93.

18. Warren RB, Smith RL, Campalani E, Eyre S, Smith CH,
et al. Outcomes of methotrexate therapy for psoriasis and relationship
to genetic polymorphisms. Br J Dermatol. 2009 Feb;160(2):438-41. doi:
10.1111/j.1365-2133.2008.08898.x.

19. Qiu Q, Huang J, Lin Y, Shu X, Fan H, et al. Polymorphisms
and pharmacogenomics for the toxicity of methotrexate monotherapy in
patients with rheumatoid arthritis: A systematic review and meta-ana-
lysis. Medicine (Baltimore). 2017 Mar;96(11):¢6337. doi: 10.1097/
M D.0000000000006337.

20. Poursadegh Zonouzi A, Chaparzadeh N, Asghari Estiar M,
Mehrzad Sadaghiani M, et al. Methylenetetrahydrofolate Reductase
C677T and A1298C Mutations in Women with Recurrent Spon-
taneous Abortions in the Northwest of Iran. ISRN Obstet Gynecol.
2012;2012:945486. doi: 10.5402/2012/945486.

21. Vanilla S, Dayanand CD, Kotur PF, Kutty MA, Vegi PK.
Evidence of Paternal N5, N10-Methylenetetrahydrofolate Reduc-
tase (MTHFR) C677T Gene Polymorphism in Couples with Recur-
rent Spontaneous Abortions (RSAs) in Kolar District, A South West
of India. J Clin Diagn Res. 2015 Feb;9(2):BC15-8. doi: 10.7860/
JCDR/2015/10856.5579.

22. Statistical Methods in Medical Research. Editorial. Stat Methods
Med Res. 2010 Oct; 19(5):427-8. doi: 10.1177/0962280210379173.

23. Unified clinical protocol of primary, secondary (specialized),
tertiary (highly specialized) medical aid. Psoriasis, including psoriatic ar-
thropathies. Kyiv: Publishing House “KIM”, 2016. 68 p. (in Ukrainian,).

24. Guerra Ruiz AR, Crespo J, Lopez Martinez RM, Iruzubieta P,
Casals Mercadal G, et al. Measurement and clinical usefulness of
bilirubin in liver disease. Adv Lab Med. 2021 Jul 9;2(3):352-372. doi:
10.1515/almed-2021-0047.

25. Sparks JA, Vanni KMM, Sparks MA, Xu C, Santacroce LM,
et al. Effect of Low-Dose Methotrexate on eGFR and Kidney Adverse
Events: A Randomized Clinical Trial. J Am Soc Nephrol. 2021 Dec
1;32(12):3197-3207. doi: 10.1681/ASN.2021050598.

26. Zappacosta B, Graziano M, Persichilli S, Di Castelnuovo A,
Mastroiacovo P, lacoviello L. 5, 10- Methylenetetrahydrofolate reduc-
tase (MTHFR) C677T and A1298C polymorphisms: genotype fre-
quency and association with homocysteine and folate levels in middle-
southern Italian adults. Cell Biochem Funct. 2014 Jan;32(1):1-4. doi:
10.1002/cbf.3019.

27. Ménézo Y, Patrizio P, Alvarez S, Amar E, Brack M, et al.
MTHEFR (methylenetetrahydrofolate reductase: EC 1.5.1.20) SNPs
(single-nucleotide polymorphisms) and homocysteine in patients
referred for investigation of fertility. J Assist Reprod Genet. 2021
Sep;38(9):2383-2389. doi: 10.1007/s10815-021-02200-6.

28. Molaganbari MR, Zarringol S, Talari HR, Taghizadeh M,
Bahmani F, et al. Effects of Folic Acid Supplementation on Liver En-
zymes, Lipid Profile, and Insulin Resistance in Patients with Non-Alco-
holic Fatty Liver Disease: A Randomized Controlled Trial. Adv Biomed
Res. 2023 Apr 27;12:103. doi: 10.4103/abr.abr 90 22.

29. Yang L, Hu X, Xu L. Impact of methylenetetrahydrofolate
reductase (M THFR) polymorphisms on methotrexate-induced toxicities
in acute lymphoblastic leukemia: a meta-analysis. Tumour Biol. 2012
Oct;33(5):1445-54. doi: 10.1007/s13277-012-0395-2.

30. Li WX, Li W, Cao JO, Yan H, Sun Y, et al. Folate Defi-
ciency Was Associated with Increased Alanine Aminotransferase and
Glutamyl Transpeptidase Concentrations in a Chinese Hypertensive
Population: A Cross-Sectional Study. J Nutr Sci Vitaminol (Tokyo).
2016;62(4):265-271. doi: 10.3177/jnsv.62.265.

31. Bath RK, Brar NK, Forouhar FA, Wu GY. A review of metho-
trexate-associated hepatotoxicity. J Dig Dis. 2014, 15(10):517-524. doi:
10.1111/1751-2980.121584.

32. Berkani LM, Rahal F, Allam I, Mouaki Benani S, Laad-
Jjouz A, Djidjik R. Association of MTHFR C677T and A1298C gene
polymorphisms with methotrexate efficiency and toxicity in Algerian
rheumatoid arthritis patients. Heliyon. 2017 Dec 1;3(11):e00467. doi:
10.1016/j.heliyon.2017.e00467.

33. Ghodke-Puranik Y, Puranik AS, Shintre P, Joshi K, Patward-
han B, et al. Folate metabolic pathway single nucleotide polymorphisms:
a predictive pharmacogenetic marker of methotrexate response in In-
dian (Asian) patients with rheumatoid arthritis. Pharmacogenomics.
2015 Dec; 16(18):2019-34. doi: 10.2217/pgs. 15. 145.

34. Mutlak OM, Kasim AA. Association of the rs1801133 and
rs1801131 polymorphisms in the MTHFR gene and the adverse drug reac-
tion of methotrexate treatment in a sample of Iraqi rheumatoid arthritis
patients. Pharmacia. 2024,71:1-8. doi: 10.3897/pharmacia.71.e113597.

35. Maybury CM, Jabbar-Lopez ZK, Wong T, Dhillon AP, Bar-
ker JN, Smith CH. Methotrexate and liver fibrosis in people with pso-
riasis: a systematic review of observational studies. Br J Dermatol. 2014
Jul; 171(1):17-29. doi: 10.1111/bjd. 12941.

Received 29.11.2024
Revised 04.02.2025
Accepted 07.02.2025 W

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

Tom 21, N2 2, 2025



OpuriHaAbHI AoocAipXeHHs / Original Researches

[ d

Information about authors

Kateryna V.. Misiura, MD, DSc, PhD, Professor, Director of the V.. Danilevsky Institute for Endocrine Pathology Problems of NAMSU, Kharkiv, Ukraine; e-mail: nauka@ipep.com.ua; phone: +380 (57) 700-40-15;
https://orcid.org/0000-0002-0258-9109

Larysa Roschenyuk, PhD in Medicine, Director, Kharkiv Regional Clinical Dermatological and Venereological Dispensary 1, Chief Dermatologist of the Health Department of the Kharkiv Regional State
Administration, Kharkiv, Ukraine; e-mail: okkvd1@ukr.net; https://orcid.org/0000-0002-2346-1833

Tetyana Tyzhnenko, PhD in Biological Sciences, Senior Researcher, Leading Researcher, Acting Head of the Department of Pathomorphology and Genetics of Endocrine Diseases, V.. Danilevsky Institute

for Endocrine Pathology Problems of NAMSU, Kharkiv, Ukraine; e-mail: tyzhnenko@ukr.net; https://orcid.org/0000-0003-1223-6240

V.M. Vorontsov, MD, Kharkiv Regional Clinical Dermatological and Venereological Dispensary 1, Kharkiv, Ukraine; e-mail: tyzhnenko@ukr.net; https://orcid.org/0009-0006-9982-2689

PP. Ryzhko, Kharkiv Regional Clinical Dermatological and Venereological Dispensary 1, Kharkiv, Ukraine; e-mail: tyzhnenko@ukr.net; https://orcid.org/0009-0006-1654-8312

Nina Puzik, MD, PhD, Department of Obstetrics, Gynecology, Oncogynecology and Endoscopy, V.N. Karazin Kharkiv National University, Kharkiv, Ukraine; e-mail: obgyn@karazin.ua; Department of
Obstetrics and Gynecology 1, Kharkiv National Medical University, Kharkiv, Ukraine; https://orcid.org/0000-0002-3388-0038

Tymofii Tkachyk, PhD in Biological Sciences, Senior Researcher, Laboratory Supervisor (CSI RAQA), CooperSurgical, Inc., Sugar Land, Texas, USA; e-mail: tymofii.tkachyk@coopersurgical.com;

https://orcid.org/0009-0009-3245-668X

Olena Fedota, Doctor of Biological Sciences, Professor, Deputy Director for Science, AMS LLC, Kharkiv, Ukraine; e-mail: omfedota@karazin.ua; phone: +380 (67) 961-77-11;

https://orcid.org/0000-0001-9659-383X

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

Mictopa K.B.", PoLueHtok A.B.2, TuvkHeHKo T.B.", BopoHLoB B.M.?, Pukko [1.11.2, [1ysik H.I>4, Tkauvk T.E.°, eapora O.M.¢
T AY «lHCTUTYT MPOBAEM EHAOKPWHHOI NaToAorii imeHi B.51. AaHnaescbkoro HAMH YkpaiHuw», M. Xapkis, YkpaiHa

2 XQpKIBCbK OBAQCHUU KAIHIYHWW LLKIDHO-BEHEPOAOTYHM AncriaHcep N2 1, m. Xapkis, YkpaiHa

3 XapKiBCbKA HALIOHOABHWV YHIBEpCUTET iMeHi B.H. KapaaiHa, M. Xapkis, YkpaiHa

4 XQpKIiBCbKM HQLIOHQABHA MEAMYHI YHIBEPCUTET, M. XapKiB, YKpQiHO

5 CooperSurgical, Inc., Sugar Land, Texas, USA
¢ TOB «AMS», m. Xapkis, YkpaiHa

MeTa6OoAI4HNI CTATYC TA FTeHEeTUYHI OCOBANBOCTi OAHOBYTAELLEBOrO METABOAISMY Y XBOPUX
HA NMCOoPIAa3 HA TAi GHTUMETABOAITHOT Tepanii

Pe3tome. Axmyaavnicms. Mema: oliHUTH MeTaOOJIIYHMIA cTAaTyC
XBOPHX Ha Icopia3 3ajeXHO BiJl TeHOTUITY 32 OJHOHYKJIEOTUI-
Humu noniMmopdizmamu (SNP) C677T ta A1298C rena MTHFR
Mpu JIiKyBaHHI MeToTpekcatoM. Mamepiaau ma memoou. I1in crio-
CTepexXeHHSIM nepe6yBasio 77 XBOPUX Ha Ncopia3. [xHi reHoTHIIN
3a nojiimopdHumu Bapiantamu C677T Ta A1298C rena MTHFR
BcraHosieHO MetonoM [TJIP-TTP®. BioximiuHi MOKa3HMUKM OLIi-
HEHO J0 Ta ITicJIs TiKyBaHHs MeToTpekcaroM. CTaTUCTUYHMI aHa-
JIi3 TIPOBeIeHO 3a JonoMorolo TectiB Konmoroposa — CMupHOBa,
lanipo — Binka, Binkokcona i T-xpurepito. Po3paxoBaHi Koedi-
uienTn Kopesnsiii [TipcoHa. Pe3yssmamu. PizHulis, BcTaHOBIIEHA
MixX piBHSIMHU anaHiHamiHoTpaHchepasu g0 (0,60 £ 0,04) ta micas
(0,74 £ 0,06) nikyBaHHs B maiieHTiB i3 reHotunoMm CT 3a SNP
C677T rena MTHFR, siki oTpuMyBaJii METOTpEKCAT, 3HAUYyIIa
(p < 0,008); y xBopux i3 reHotuniamu CC ta TT 3Hauymoi pizHuU1Ii
He 3a3HaueHo. MixX piBHSIMM acnapTaTaMiHOTpaHcdhepasu I0 Ta
micys JiKyBaHHSI METOTPEKCAaTOM B YYaCHUKIB 3i BciMa reHOTHU -
namu (CC, CT Tta TT) 3Hauywioi piHuli He BusiBiIeHO. Takox
y xBopux i3 reHoturniom CT 3a C677T MTHFR nicns nikyBaHHS
METOTPEKCAaTOM CIIOCTEpiraaocsi 3poCTaHHs BMicTy OilipyOiHy,
KpeaTuHiHy, cedoBUHU. Y mauieHTis i3 renorunom TT 3a C677T
MTHFR mticiist 3acTOCYBaHHSI METOTPEKCATy TAaKOX Bi3HAUaI0Cs
3Hauylle MiABUIIEHHS OUTipyOiHy, KpeaTHiHy, ajbga-aMiiasn,
ceyoBUHU. B yuacHukiB i3 reHotunom AA 3a A1298C MTHFR
mic/is Teparnii MeToTpekcaToM yci 6i0XiMiuHi MMOKa3HUKU CUPO-
BaTKM KPOBi TIPOJEMOHCTPYBAIM 3HAYYILY AUHAMIKY: PiBHI alb-
(ha-aMisia3y Ta 3araJbHOrO 0ijKa 3HU3UJIUCH, iHIII MTOKA3HUKU
ninBuIIKCh. PiBeHb anaHiHaMiHOTpaHchepa3u mics TiKyBaH-

HSI METOTpPeKCcaToM 30iIbIIMBCS Maiike B 1,3 pa3a. Y XxBopux i3
rerHoturnom AC rmicis Teparlii He crocTepirajiocst iCTOTHUX 3MiH
JKOIHOTO 3 TTOKa3HUKIB. [IpoBeneHo aHami3 3B 13Ky MiX 1MaToio-
TiYHUM 30iJIbIIEHHSIM IeYiHKM (TemaToMerajie€lo) Ta Iudy3HM -
MM 3aXBOPIOBaHHSAMMU MedviHku i reHoTunamu 3a SNP C677T i
A1298C MTHFR B oci6 i3 nicopiazoM. BctaHOBI€HO HEraTUBHY
KOPEJISIIII0 MixX KiJTbKICTIO TTOJTIMOP(HUX aJiefliB y TEHOTUITI Ta-
uieHTa i renaromeraiieto (r = —0,91; p = 0,009). Haiicytresiiue
(14.50 £ 5.37 MM) 30i1bIIIEHHS PO3MIpY MEYiHKU CIIOCTEPIra€ThCs
y xBopux i3 reHoturiom CCAA, sIKUil € TPOrHOCTUUHO HANOIIbIIT
CIIPUSITIIMBUM JIJISl PO3BUTKY TICOpia3y Ta Horo yckiaaHeHb. Haii-
MeHIle 30inblIeHHs nedinku (6.40 = 2.44 MM) BUSIBJIEHO B ma-
1ieHTiB i3 reHotunoM TTAA, 1110 € (haKTOPOM PUBUKY PO3BUTKY
ricopiasy it mo6iuHuX eekTiB npu Teparnii MeToTpekcaToM. AHa-
JIi3 SIK OKPEMOTO JIOKYCY, TaK i ralJIoTUITY CBITYUTH PO Te, L0
noaimopdiszm rena MTHFR Mae neBHUI BIUIMB i Yyac Teparrii
METOTPEKCaTOM y XBOPHUX Ha Icopia3. BaXMBUM € MPOrHO3yBaH-
Hsl pe3ysbTatiB hapmakoTeparii 3 ypaxyBaHHSIM TepCOHATbHUX
MOJIEKYJISIPHO-TEHEeTUUHUX MapKepiB. Bucnosxu. OuiiHKa cTaHy
MEYiHKU TiCs JiKyBaHHSI METOTPEKCAaTOM I0Ka3ajia 00epHEHY
3aJIeXKHICTh MiXX 30UIbIIEHHSIM 11 pO3MipiB Ta HAsSIBHICTIO MOJIi-
MopbHUX ajesliB y TeHOTUI naiuieHTiB. HaitGinbiue 30inbiieH-
HST pO3MipiB MEYiHKU CIIOCTEPIra€ThCsl Y XBOPUX i3 TEHOTUIIOM
CCAA. MmoBipHo, renotur, 3okpema CC, 103BOJISIE IEBHMIT 9ac
MpUIMaTH METOTPeKCcaT 0e3 CyTTEBUX YCKJIAAHEHbD, 1110 3 4YaCOM
[M03HAYAETHCS HA CTaHi Ta XapaKTePUCTUKAX MEUiHKU.

Kirouosi ciioBa: ncopias; meraGoniunuii cratyc; ren MTHFR,;
OIHOHYKJICOTUIHMI TTOTIMOP(hi3M; METOTpeKcaT
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Early markers of renal damage in type 2 diabetes:
role of vitamin D-binding protein

Abstract. Background. Diabetic kidney damage leading to end-stage renal failure is the most frequent and
prognostically unfavorable complication of diabetes mellitus. Recently, increasing attention has been focused on
the extraskeletal functions of vitamin D, the role of vitamin D-binding protein (VDBP), and their pathogenetic link
to kidney damage in people with type 2 diabetes. The purpose of the work is to investigate the role of VDBP as an
early marker of kidney damage in individuals with type 2 diabetes and to assess the strongest correlations between
early markers of kidney dysfunction in diabetic kidney disease. The search for early markers of kidney damage is
a pressing task today with the increase in diabetes. Materials and methods. A total of 123 patients with type 2
diabetes patrticipated in the study. The groups were formed based on the estimated glomerular filtration rate (eGFR):
group | (eGFR = 90 mi/min/1.73 m?, n = 28) — preserved renal filtration capacity or hypeffiltration; group Il (eGFR
60-90 ml/min/1.73 m?, n = 46) — stage 2 chronic kidney disease (CKD); group lll (eGFR < 60 mi/min/1.73 m?,
n = 49) — stage 3 CKD. Results. Cystatin C as the most sensitive marker for the early diagnosis of CKD signifi-
cantly increased with decreasing eGFR: its level in group | was 0.76 (0.56—1.12), in group Il — 0.49 (0.42-0.55),
and in group Ill — 0.43 (0.40-0.47) mg/L (p < 0.001). VDBP directly proportionally correlated with daily urinary
albumin-to-creatinine ratio (r = 0.253, p = 0.0235), cystatin C (r = 0.343, p = 0.0019), age (r = 0.248, p = 0.0264)
and was inversely associated with eGFR (r = —-0.268, p = 0.0163). No correlation was found between VDBP and
vitamin D (250H) levels in study participants. Conclusions. VDBP may be considered an early marker of kidney
damage in people with type 2 diabetes. A strong association with renal damage was demonstrated for cystatin C,
which also had a statistically significant direct correlation with serum VDBP.

Keywords: vitamin D; type 2 diabetes mellitus; diabetic kidney disease; vitamin D-binding protein; chronic kidney
disease; chronic systemic inflammation

Introduction

Diabetic kidney damage leading to end-stage renal failure
is the most frequent and prognostically unfavorable compli-
cation of diabetes mellitus (DM). The steady increase in the
number of these patients necessitates the development of
new approaches for timely diagnosis, prognosis, and preven-
tion of complications. The identification of early markers of
kidney damage is a pressing task today, given the increasing
prevalence of DM.

Vitamin D regulates calcium and phosphate homeostasis
and performs many other extraskeletal functions through
genomic and non-genomic effects. It is a hormone belon-
ging to the group of fat-soluble secosterols, known as calci-
ferols. Most vitamin D is synthesized in the skin as pre-vita-

min D,, while a smaller portion comes from dietary sources.
Vitamin D,, which has a half-life of approximately 12 hours,
binds to vitamin D-binding protein (VDBP), facilitating its
transport in the blood. It undergoes hydroxylation in the liver
to form 25-hydroxyvitamin D, (25(OH)D,), which is sub-
sequently hydroxylated by 1a-hydroxylase in the kidney or
peripheral tissues to produce the active form (1,25(OH),D,)
[1,2].

Considering the pathogenetic mechanisms of kidney
damage, vitamin D deficiency may serve as an early marker
of bone-mineral disorder syndrome in cases of impaired
renal function. Under physiological conditions, vitamin D
must be metabolically activated in the kidneys. However, in
patients with chronic kidney disease (CKD), including dia-
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betic nephropathy, the kidneys are unable to produce a suffi-
cient amount of the active form of vitamin D (1,25(0OH),D,).
On the other hand, the kidneys are considered a classic target
for 1,25(0OH),D due to the strong expression of the vitamin D
receptor in renal tissue [3, 4].

The impairment of the kidneys’ ability to produce and
absorb a sufficient amount of calcitriol, and thus to maintain
the homeostasis of vitamin D, phosphate, and calcium, is
one of the key pathophysiological components of bone meta-
bolic disorders in CKD. Additionally, an important factor in
the pathophysiology of vitamin D deficiency is the urinary
loss of vitamin D and VDBP, which has been documented
in these individuals [5]. Vitamin D metabolism impairment
plays a key role in the pathogenesis of bone-mineral disor-
ders but may also be a contributing factor in the development
of diabetic kidney disease in patients with diabetes mellitus.
It is known that the transport of vitamin D and glucose by the
epithelial cells of the proximal tubules of the nephron shares
common mechanisms.

Vitamin D binds to VDBP in the tubular lumen, and the
complex is transported into the proximal tubular epithelial
cell via the megalin/cubilin system. Inside the cell, vitamin
D is released and metabolized in the mitochondria, while
the megalin/cubilin complex is degraded in lysosomes. Vi-
tamin D then diffuses into the interstitial space, where it
binds to VDBP. Glucose is transported into the proximal
tubular epithelial cell through sodium-glucose cotranspor-
ter 2 (SGLT2). Inhibition of SGLT2 by SGLT?2 inhibitors
(SGLT?2i) increases the amount of Na* in the tubular lumen,
which may enhance phosphate reabsorption and further alter
the parathyroid hormone-vitamin D-FGF23 axis [6—8].

Recently, researchers have increasingly focused on the
extraskeletal functions of vitamin D and its metabolism, par-
ticularly the role of VDBP [9—11]. The extraskeletal effects of
vitamin D are mediated through its ability to interact with vi-
tamin D receptors (VDR) in various organs and tissues [12].

The aim of the work: to investigate the role of VDBP as
an early marker of kidney damage in individuals with type 2
DM, to assess the strongest correlations between early mar-
kers of kidney dysfunction in diabetic kidney disease (DKD).

Materials and methods

The study was conducted at the Department of General
Endocrine Pathology of the Kyiv City Endocrinology Center
(Kyiv, Ukraine). All ethical aspects were considered in accor-
dance with the principles of the Helsinki Declaration. Before
participating in the study, all patients signed an informed
consent form. The study included patients diagnosed with
type 2 DM in a state of subcompensation. Exclusion criteria
included: age under 18 years, patient refusal to participate,
participation in another study, presence of type 1 diabetes,
prior use of vitamin D supplements, pregnancy, or lactation.
Additionally, patients with acute pyelonephritis, primary
hyperparathyroidism, a history of nephrectomy, oncological
diseases, acute renal or cardiac pathology were excluded.

A total of 123 patients with type 2 DM participated in the
study. The groups were divided based on the estimated glo-
merular filtration rate (¢GFR) into three categories: group I
(eGFR = 90 ml/min/1.73 m?, n = 28) — corresponding to
preserved renal filtration capacity or hyperfiltration; group I1

(eGFR 60—90 ml/min/1.73 m?, n = 46) — stage 2 CKD;
group III (eGFR < 60 ml/min/1.73 m?, n = 49) — stage 3
CKD.

Creatinine in blood and daily urine, uric acid, and
blood cholesterol were measured using the colorimetric
method. The eGFR was calculated using the CKD-EPI
(Chronic Kidney Disease Epidemiology Collaboration)
formula, taking into account serum creatinine level. The
albumin-to-creatinine ratio (ACR) in 24-hour urine was
determined. Albuminuria levels were measured using the
immunoturbidimetric method. Enzyme-linked immuno-
sorbent assay (ELISA) was used to assess VDBP, vitamin D
(25(OH)D), parathyroid hormone, and cystatin C.

Statistical analysis was performed using SPSS software
(version 23, IBM Corp., Armonk, NY, USA). The normality
of continuous variable distributions was assessed using the
Shapiro-Wilk test. Data were presented as the mean with
standard deviation (Mean £ SD) or as the median with the
first and third quartiles (Median (Q1-Q3)). Comparisons
were made using ANOVA with the post hoc Scheffé test for
normally distributed data or the Kruskal-Wallis test with
the post hoc Dunn test for non-normally distributed data.
Correlation analysis was conducted using Spearman’s coef-
ficient. Differences were considered statistically significant
atp <0.05.

Results

The characteristics of the examined patients in the
three groups are presented in Table 1. The mean age of pa-
tients in group I was 54.720 + 8.894 years, in group 2 —
63.190 = 9.172 years, and in group 3 — 66.110 £ 8.058 years
(p < 0.01). A statistically significant difference was found
in diabetes duration between group I and group III: 5 (3;
20) and 11.5 (9; 21) years, respectively (p < 0.05). All exa-
mined patients had obesity. Participants in group 1 had
the highest BMI (31.11 £ 6.52 kg/m?), although the diffe-
rence was not statistically significant compared to the other
groups (p = 0.942). Additionally, vitamin D (25(OH)D)
deficiency was observed in all individuals with type 2 DM,
with the lowest level found in group III (15.0 (10.2—20.7))
compared to group I (16.3 (13.1-21.6)) and group II (15.8
(13.6—18.7) ng/mL) (p = 0.530).

Serum VDBP levels increased in patients with im-
paired kidney function: in group I, VDBP was 99.9
(72.1-112.8) ng/mL, in group II — 114.424 (77.056—
152.482) ng/mL, and in group IIl — 125.8 (86.4—
166.3) ng/mL (p = 0.143). The increase in VDBP levels in
patients with CKD is likely a consequence of vitamin D im-
balance, chronic inflammation, and alterations in kidney
function affecting protein metabolism. This may represent a
compensatory response of the body aimed at preserving the
available pool of vitamin D [13].

The level of parathyroid hormone statistically differed
between group I and group I1I (50.116 (38.14; 68.2) and 78.68
(53.12; 133.67) pg/mL, p = 0.008). It is already known that
in patients with renal insufficiency, parathyroid hormone
levels increase due to impaired calcium, phosphorus, and
vitamin D, metabolism. However, its excessive production
may lead to pathological changes in the bones and cardio-
vascular system [ 14].
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In our groups, total cholesterol levels did not differ sta-
tistically significantly, but hyperlipidemia was observed on
average in all patients. The highest levels were recorded in
individuals from the group I (6.20 & 2.07) compared to the
group IT (5.50 + 1.38) and group 111 (5.56 + 1.62 mmol/L),
p = 0.185. Uric acid levels differed significantly between the
groups (p < 0.01), with the highest value observed in patients
with impaired renal function (¢GFR < 60 mL/min/1.73 m?)
at 439.15 (394.3; 471.45) umol/L. This confirms the associa-
tion between hyperuricemia and decreased renal function in
the context of type 2 DM, which plays a causal role in the
progression of CKD by exacerbating inflammation, oxidative
stress, and vascular dysfunction [15]. Cystatin C, as the most
sensitive marker for the early diagnosis of CKD, signifi-
cantly increased with decreasing e GFR: levels in group I

were 0.76 (0.56—1.12), in group II — 0.49 (0.42—0.55), and
in group IIT — 0.43 (0.40—0.47) mg/L (p < 0.001). ACR
in daily urine differed between groups (p< 0.01) and was
highest in the group with eGFR < 60 mL/min/1.73 m?> —
8.2 (2.3; 69.45) mg/mmol. The elevated ACR in the eGFR
< 60 mL/min/1.73 m? group indicates impaired glomerular
and tubular function, endothelial barrier deterioration, and
nephropathy progression. This may serve as an early marker
of CKD and a predictor of further decline in renal function.
HbAlc levels did not differ statistically between the groups.

To study the correlations between early markers of renal
impairment in individuals with type 2 DM, we constructed a
correlation matrix using Spearman’s rank correlation coeffi-
cient (Table 2). The strongest correlation was found between
eGFR and cystatin C (r = —0.654, p < 0.0001).

Table 1. Characteristics of the examined individuals with type 2 DM

Indicator Group | (n = 28) Group Il (n = 46) Group Il (n = 49) p

Age (years) 54.720 + 8.894*° 63.190 £ 9.172' 66.110 + 8.058' <0.01
Duration of diabetes (years) 5 (3; 20)® 10 (5; 13) 11.5 (9; 21)! <0.05
BMI (kg/m?) 31.11 + 6.52 30.79 + 5.21 30.610 + 4.706 0.942
eGFR (ml/min/1.73 m?) 94.15 (93; 104.3)>° 73.4 (66.8; 82.4)"° 45.45 (32.7; 56.85)"2 <0.01
Vitamin D(250H) (ng/ml) 16.3 (13.1-21.6) 15.8 (13.6-18.7) 15.0 (10.2-20.7) 0.530
Parathyroid hormone (pg/mL) 50.116 (38.14; 68.2)° | 52.546 (42.44; 72.31) | 78.68 (53.12; 133.67)' 0.008
Cystatin C (mg/l) 0.43 (0.40-0.47)® 0.49 (0.42-0.55)" 0.76 (0.56-1.12)"2 < 0.001
Serum VDBP (ng/ml) 99.9 (72.1-112.8) 114.424 (77.056-152.482)| 125.8 (86.4—166.3) 0.143
Uric acid (umol/L) 313.1 (254; 401.4)* 320.65 (272.4; 368.75)° | 439.15 (394.3; 471.45)"2 | < 0.01
Total cholesterol (mmol/l) 6.20 = 2.07 5.50 + 1.38 5.56 + 1.62 0.185
Daily urine ACR (mg/mmol) 0.9 (0.6; 2.5)° 1.26 (0.6; 4.2)° 8.2 (2.3;69.45)"2 < 0.01
HbA1c (%) 9.22 +2.22 8.81 +2.14 8.7+23 0.651

Notes: Mean (x) and standard deviation (+ SD) are presented in the case of a normal distribution or median (Me)
and interquartile range (QI-Qlll) in the case of a non-normal distribution. ANOVA and Scheffe’s posterior test in
the case of a normal distribution or Kruskal-Wallis test and Dunn’s posterior test in the case of a non-normal
distribution were used for comparison: »° — the difference from groups I, Il, lll is statistically significant, p < 0.05;
eGFR — estimated glomerular filtration rate; BMI — body mass index; ACR — daily urinary albumin ratio; VDBP —
vitamin D-binding protein; HbA1c — glycated hemoglobin.

Table 2. Correlations between the main laboratory markers in individuals with type 2 DM

VDBP
ACR
. 0.392
Cystatin C p = 0.0003
0.084 0.325
Age p>0.05 |p=0.0032
o 0.208 0.354 0.037
Yricacid p>0.05 |p=0.0359 [p=0.0014| p>0.05
Vitamin D 0146 | -0199 | -0.193 | 0.009 0.013
(250H) p>005 |p=0.0441| p>005 | p>0.05 | p>0.05
—0140 | -0.810 | -0.173
HbA1c p>005 |p=0.0015| p>0.05
0419 | -0.409
eGFR p < 0.0001 | p < 0.0001

Vitamin D
(250H)

Notes: Spearman’s correlation coefficient and the level of significance of its difference from 0 are indicated. Cor-
relation matrix.

Indicators ACR Cystatin C Age Uric acid HbA1c eGFR
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Table 3. Comparative characteristics of early markers of kidney damage in type 2 DM depending
on the level of vitamin D (250H)

INEIaTor >Vitamin D(250H) Vitamin D(250H) Vitamin D(250H) p
2 30 ng/ml (n = 72) 20-30 ng/ml (n = 34) <20 ng/ml (n =17)
Total cholesterol (mmol/l) 5.78 (4.62-6.81) 5.49 (4.69-6.24) 5.96 (4.25-6.59) 0.579
HbA1c (%) 8.5 (7.35-8.93) 8.1 (7.15-9.05) 8.85 (7.20-10.50) 0.390
Cystatin C (mg/l) 0.47 (0.40-0.59) 0.44 (0.43-0.54) 0.53 (0.44-0.66) 0.302
VDBP (ng/ml) 69.9 (58.9-141.3) 93.8 (68.0-141.8) 111.7 (89.4-143.9) 0.286
eGFR (ml/min/1.73 m?) 75.9 (59.1-92.5) 73.2 (57.5-87.5) 63.8 (57.1-71.3) 0.254

Notes: Median (Me) and interquartile range (QI-QIll) are presented. Kruskal-Wallis test and Dunn’s posterior test

were used for comparison.

VDBP showed a direct positive correlation with the ACR
in daily urine (r = 0.253, p = 0.0235), cystatin C (r = 0.343,
p = 0.0019), and age (r = 0.248, p = 0.0264), while it was
inversely correlated with eGFR (r = —0.268, p = 0.0163). No
correlation was found between VDBP levels and vitamin D
(25(OH)D) in the participants of our study.

When assessing the vitamin D (25(OH)D) status in the
examined patients, the levels of basic laboratory parame-
ters were evaluated depending on the group (Table 3). A
vitamin D (25(OH)D) level of > 30 ng/mL was considered
optimal, 20—30 ng/mL indicated insufficiency, and < 20 ng/
mL was classified as deficiency, according to the recommen-
dations of the Institute of Medicine (IOM) and the Endo-
crine Society.

Discussion

An increasing number of studies have demonstrated that
vitamin D deficiency is associated with a wide range of di-
seases, including not only osteoporosis and osteomalacia
but also DM, cardiovascular diseases, multiple sclerosis,
rheumatoid arthritis, other autoimmune disorders, and sev-
eral types of cancer [16]. Early detection of CKD in patients
remains a significant challenge in efforts to reduce the burden
of this complication in individuals with type 2 DM. VDBP
is a highly polymorphic, single-chain serum glycoprotein
that facilitates the delivery of circulating vitamin D to tissues
[17]. Its two primary roles in vitamin D physiology include
prolonging the half-life of vitamin D and maintaining its
plasma levels through renal reabsorption [18]. In addition
to binding and transporting vitamin D and its metabolites,
VDBP can act as a macrophage-activating factor and parti-
cipate in immune responses, contributing to the development
of tubulointerstitial fibrosis [19, 20].

Some studies indicate that VDBP significantly cor-
relates positively with urinary albumin, which may be as-
sociated with low serum vitamin D levels [21]. In normally
functioning kidneys, VDBP, as part of the 25-(OH) vitamin
D,/VDBP complex, is reabsorbed through megalin-media-
ted endocytosis and catabolized by proximal tubular epithe-
lial cells, thereby reducing its urinary excretion. Evidence
suggests that excessive urinary excretion of VDBP may in-
dicate tubular dysfunction, and its presence in urine is a
potential biomarker for the early prediction and detection
of DKD [20, 22]. In their studies, P.V. Rao et al. [23] and
F.L. Nauta et al. [24] reported elevated levels of VDBP
among other markers of diabetic nephropathy in individuals
with type 2 DM compared to non-diabetic individuals,

particularly in the presence of albuminuria. Other studies
have shown that key factors involved in the development of
glomerulosclerosis and interstitial fibrosis in CKD, such as
TGF-p and angiotensin II [25, 26], may enhance urinary
VDBP excretion by negatively regulating receptor-mediated
endocytosis [27].

In our study, we investigated the role of VDBP in the
development of early diabetic kidney damage, specifically
examining its levels in serum. It was confirmed that se-
rum VDBP levels increase in patients with impaired renal
function, which may be attributed to several key mecha-
nisms. First, in type 2 DM, renal function decline and
vitamin D metabolism disturbances are frequently ob-
served. The kidneys play a crucial role in vitamin D meta-
bolism, particularly in converting 25(OH)D into its active
form, 1,25(OH),D,. In CKD, there is a dysregulation of
vitamin D synthesis, transport, and degradation. The body
compensatorily increases VDBP levels to maintain the cir-
culating vitamin D pool [28]. Second, CKD is accompa-
nied by chronic inflammation, which affects hepatic protein
synthesis, including VDBP. Inflammatory processes may
stimulate VDBP production similarly to an acute-phase
response [29]. Third, protein excretion alterations in CKD
associated with type 2 DM may occur. Normally, VDBP
is filtered through the glomerulus and reabsorbed in the
proximal tubules. However, in DCD, protein reabsorption
decreases, potentially leading to compensatory increased
synthesis of VDBP [30].

In our study, VDBP directly correlated with the ACR in
daily urine (r = 0.253, p = 0.0235), cystatin C (r = 0.343,
p = 0.0019), and age (r = 0.248, p = 0.0264), while it in-
versely correlated with e GFR (r = —0.268, p = 0.0163). This
suggests that VDBP is associated with renal function status,
and its elevation may serve as a marker of progressive renal
dysfunction in type 2 DM, particularly with aging. However,
we did not find a correlation between VDBP levels and vita-
min D (25(OH)D). This may be due to the influence of renal
function (in cases of impaired renal clearance, VDBP may
accumulate even if 25(OH)D levels remain low), inflamma-
tion (VDBP levels may increase in response to inflamma-
tion, infections, or stress, which are common in CKD [29]),
genetic factors (different genetic isoforms of VDBP affect
its affinity for 25(OH)D and its circulating levels [31, 32]),
and the limited sample size in our study. This confirms that
25(OH)D levels do not always directly depend on VDBP,
especially in patients with impaired renal function associated
with type 2 DM.
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Conclusions

VDBP may be considered an early marker of kidney damage
in people with type 2 DM. VDBP associated with renal func-
tion, albuminuria, inflammation, and vitamin D metabolism.
In addition to classical indicators of renal dysfunction (¢GFR,
ACR) cystatin C demonstrated the strongest association with
kidney damage and also showed a statistically significant direct
correlation with serum VDBP. A strong association with renal
damage was demonstrated for cystatin C, which also had a sta-
tistically significant direct correlation with serum VDBP.

These findings contribute to the improvement of ear-
ly diagnosis of diabetic kidney damage in individuals with
type 2 DM, allowing for the identification of at-risk groups
even before the development of overt nephropathy.
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€poxosud B.M., KaprieHko O.B., Inbkis €.1., Kobuasik H.M., lNManieHko LA., Aymika I.B., KomicapeHko KO.I.
HavuioHanbHW MeandHn yHiBepcuteT imeHi O.O. boromosLsi, M. Kuis, YkpaiHa

PaHHi MapKepu ypaXkKeHHS HUPOK MpuU LYKPOBOMY AiabeTi 2-ro tmny:
POAb BiTOMiH-D-3B’a3yt040ro GiAka

Pestome. Axmyaavnicmos. HajtyacTiimm i MpOrHOCTUYHO HECTIPU-
SITIIMBUM YCKJIQJIHEHHSIM 1IyKpoBoro niadety (L) e niabetnune
ypaxkeHHSI HUPOK, 110 TTPU3BOIUTH 10 TePMiHAIbHOI HUPKOBOT
HemocTtaTHOCTi. OcTaHHIM YacoM Bce Oibllla yBara mpuaiIsiEThCs
eKCcTpacKeJleTHUM (hyHKIIisIM BiTaminy D, poui BitamiH-D-3B’s-
3ytoyoro 6inka (VDBP) Ta iXHbOro maToreHeTUUHOMY 3B’SI3KY
3 ypaxkeHHSIM HUPOK B oci6 i3 L[] 2-ro tuny. Mema pobomu:
nocainut poib VDBP y po3BUTKY paHHBOTO ypaxK€HHSI HUPOK
y nauieHTiB i3 1] 2-ro TuIy Ta OLiHUTY HANXCUJIbHIII KOpesi-
LiiHI 3B’S13KM MiX paHHIMM MapKepaMy HUPKOBOI TUCHYHKIIT
npu L. Mamepiaau ma memodu. Y nociimKeHHi B3SITM y4acTb
123 xBopi Ha LI[1 2-ro Tumy. I'pyrnu 6yau ccopMoBaHi Ha OCHOBI
pPO3paxyHKOBOI IIIBUIKOCTI KJIy6oukoBoi dinbrpaitii (plLLIK®D):
I rpyma (pLlUK® > 90 mn/x8/1,73 M?, n = 28) — 36epekeHa
dinpTpalniitHa 30aTHICT, HUPOK abo rinepdinbrpartis; 11 rpyma
(pIIK® 60—90 ma/xB/1,73 M?, n = 46) — XpoHiuHa XBopoba HU-
pok (XXH) apyroi craaii; III rpyma (pIIK® < 60 mu/x8/1,73 M,

n =49) — tpers cranis XXH. Pezyasmamu. lucratun C siK Haii-
OinbII YYTAMBUIT MapKep paHHboOI AiarHocTuku XXH BiporigHo
3pocraB 3i 3HmkeHHsaM pLIIK®: itoro piBeHs B rpymi I craHoBUB
0,76 (0,56—1,12), y rpymi I1 — 0,49 (0,42—0,55), y rpymni 111 — 0,43
(0,40—0,47) mr/n (p < 0,001). VDBP mnipsiMmo mpomnopiiiitHo Kope-
JIOBAB 3i CIIBBIIHOLIEHHSIM aJbO0yMiH/KpeaTUHiH 1000BOI ceyi
(r=0,253; p=10,0235), uucraturom C (r = 0,343; p=0,0019), Bi-
koM (r=0,248; p =0,0264) Ta 06epreHo — i3 pILIK®D (r = —0,268;
p = 0,0163). He Gyno BusiBieHo kopesuii Mmixk VDBP i piBHsaMu
25(OH)D B yyacHUKiB Hamoro nociimKkeHHs. Bucrnoexu. VDBP
MOXHa BBaXXaTU paHHIM MapKepoM YpaxkeHHsI HUPOK B 0ci0 i3
LIJI 2-ro Tumy. CHIbHUIM 3B’SI30K 3 YpakKeHHSIM HUPOK OYyB ITpoJie-
MOHCTPOBaHU /UIs1 McTaTuHy C, IKM TaKOX MaB CTaTUCTUYHO
3HauvyLLy npsiMy kopessiiio 3 VDBP y cuposartii kposi.
KirouoBi ciioBa: siramin D; uykposuii giaber 2-1o TUIly; iabe-
THUYHA XBOp00Oa HUPOK; BiTamMiH-D-3B’s3yl0unii 0i10K; XpOHiuHa
XBOp00Oa HUPOK; XPOHIUHE CUCTEMHE 3aIlajleHHsI
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Comprehensive treatment of patients
with type 2 diabetes, complicated
by diabetic kidney disease, with concomitant
non-alcoholic steatohepatitis

Abstract. Background. The purpose of research is to establish the effect of bicyclol on the clinical manifestations
of non-alcoholic steatohepatitis (NASH), markers of liver damage in patients with non-alcoholic steatohepatitis, and
diabetes mellitus type 2 (DMZ2), the degree of hepatocyte steatosis and the stage of liver fibrosis. Materials and
methods. Studies were carried out in the dynamics of treatment in 60 patients with NASH with DM2 of moderate
severity, of which 15 people (25.0 %) had DMZ2 in the compensatory stage, 45 (75.0 %) — subcompensated. Be-
sides DM2, at the time of inclusion in the study patients with NASH had no other chronic somatic pathology in the
active phase or in the stage of decompensation (heart, vascular, kidney, digestive system, blood and hematopoi-
esis, neurological, psychiatric, cancer, endocrine, rheumatic diseases, fatty liver disease of alcoholic origin), acute
ilinesses, pregnancy, lactation. Results. Bicyclol treatment was more effective than traditional therapy (essential
phospholipids) due to reducing the severity of clinical syndromes of non-alcoholic steatohepatitis: astheno-vegeta-
tive, abdominal discomfort, dyspepsia, hepatomegaly (p < 0.05), as well as the activity of biochemical syndromes:
cytolysis, cholestasis, mesenchymal inflammation (p < 0.05); it also decreased steatosis (p < 0.05), and contributed
to the reversal of liver fibrosis (p < 0.05). In patients of both comparison groups, dyspepsia manifestations reduced
significantly after treatment: nausea, belching, bloating disappeared. Thus, the number of patients with the symp-
toms of dyspepsia in group 1 decreased by 1.3 times after therapy (p > 0.05). Conclusions. Bicyclol treatment is
more effective than traditional therapy for non-alcoholic steatohepatitis on the background of diabetes mellitus type 2
and may be recommended for use as first-line therapy for 3 months one or two times a year.

Keywords: non-alcoholic steatohepatitis; type 2 diabetes mellitus; treatment; bicyclol

Introduction

An urgent problem today is the early diagnosis and treat-
ment of non-alcoholic fatty liver disease (NAFLD), in par-
ticular, such a clinical form as non-alcoholic steatohepatitis
(NASH) in patients with type 2 diabetes mellitus (DM2) [1,
2]. In most cases, the disease is benign and the therapy re-
commended by standard patient management protocols [3],
in particular, the use of vitamin E (in patients with NASH
without DM2), omega-3 fatty acids, essential phospholi-
pids, L-carnitine, lecithin, choline, B vitamins: B,, B, B,,,
folic acid, metformin and pioglitazone eliminates cytolysis,
suppresses inflammation and restores metabolic processes in
hepatocytes. However, under certain conditions, against the

background of decompensation of carbohydrate metabolism,
the presence of DM2 complications (micro-, macroangio-
pathy, neuropathy, nephropathy) — NASH may progress to
resistant to treatment cytolytic and mesenchymal-inflam-
matory syndromes [4]. In such cases, program therapy is
ineffective and needs to be optimized [4].

Given the information on the effectiveness of bicyclol,
which has a number of properties, including anti-inflamma-
tory, antioxidant, antifibrotic, and effective in viral hepatitis
and liver cirrhosis [1, 5—7], the working hypothesis of our
work was to study the probable effectiveness of bicyclol in
NASH on the background of DM2. Bicyclol has been shown
to be a complex synthetic drug [1, 5—7], which is able to
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eliminate cytolysis of hepatocytes of different genesis [§—10]
by inhibiting the production of free radicals and proinflam-
matory cytokines by neutrophils, Kupffer cells and macro-
phages, inhibition of ferroptosis, etc. [6]. At the same time,
current data on the effectiveness of bicyclol in patients with
NASH on the background of DM2 in the literature are few,
which led to the feasibility of our study.

The aim of the study was to determine the probable effect
of bicyclol on the clinical manifestations of NASH, markers
of hepatocyte cytolysis, cholestasis, mesenchymal inflamma-
tion in patients with NASH and DM2, the degree of hepato-
cyte steatosis and stage of liver fibrosis.

Materials and methods

Studies in the dynamics of treatment in 60 patients with
NASH with DM2 of moderate severity, of which 15 people
(25.0 %) had DM2 in the compensatory stage, 45 (75.0 %)
subcompensated. In addition to DM2 in patients with
NASH at the time of inclusion in the study was not found
other chronic somatic pathology in the active phase or in
the stage of decompensation (heart, blood vessels, kidneys,
digestive system, blood and hematopoiesis, neurological,
psychiatric, cancer, endocrine, rheumatic diseases, fatty
liver disease of alcoholic etiology), acute illness, pregnancy,
lactation.

Depending on the prescribed treatment on a random
basis, the examined patients were divided into 2 groups:
1 group — control (28 people) received a low-calorie diet,
essential phospholipids (EPL) 300 mg 2 capsules 3 times
a day 90 days for the treatment of active NASH, for DM2
and hyperlipidemia prescribed metformin hydrochloride
1000 mg per day for 90 days. Group 2 (main) consisted of pa-
tients (32 people) who, in addition to similar dietary recom-
mendations, metformin, instead of EPL received bicyclol
25 mg 3 times a day for 90 days. The mean age of patients
was 53.80 % 3.52 years. The comparison group consisted of
30 healthy individuals (HI) of the appropriate age.

NASH was diagnosed in accordance with the unified
clinical protocol approved by the order of the Ministry of
Health of Ukraine No. 826 of 06.11.2014 [6], in the presence
of criteria for excluding chronic diffuse liver disease of viral,
hereditary, autoimmune or drug origin, as the cause of cyto-
Iytic, mesenchymal-mesenchymal-inflammatory with bio-
chemical FibroMax Test, which included SteatoTest, ASH
and NASH-Test (BioPredictive, France) — to determine
the degree of steatosis of the liver and its nature (alcoholic
or non-alcoholic), FibroTest — to determine the stage of
fibrosis liver, as well as on the basis of the results of ultraso-
nography (USG) on the on ultrasonographic (US) scanner
Ultima PA (Radmir, Kharkiv, Ukraine).

Diagnosis of DM2 was carried out in accordance with
the unified clinical protocol approved by the Order of the
Ministry of Health of Ukraine No. 1118 of 21.12.2012.

The dynamics of treatment assessed the clinical symp-
toms of diseases (astheno-vegetative, abdominal discom-
fort, dyspepsia, hepatomegaly, cholestasis), ultrasonographic
(USGQG) picture of the liver, markers of damage (cytolytic
syndrome: blood bilirubin, alanine aminotransferase (ALT)
activity, aspartate aminotransferase (AST), cholestatic syn-
drome (direct bilirubin in the blood, alkaline phosphatase

(AP), gamma-glutamine transferase (GGT), mesenchy-
mal-inflammatory syndrome (thymol test), results of Ste-
atolest and FibroTest, before treatment and on day 90 of
treatment.

The research was carried out in compliance with the basic
provisions of the GSR (1996), the Council of Europe Con-
vention on Human Rights and Biomedicine (04.04.1997),
the Helsinki Declaration of the World Medical Associa-
tion on ethical principles of scientific medical research with
human participation (1964—2013), order of the Ministry
of Health of Ukraine No. 690 of 23.09.2009, No. 616 of
03.08.2012.

Before testing the statistical hypotheses, the normality
of the distribution of values in randomized samples was ana-
lyzed by determining the asymmetry and excess coefficients
using the Khan-Shapiro-Wilk test. The probability of the
difference between the arithmetic mean and its error between
the study groups was determined using the two-sided odd
Student’s t-test. The difference was considered significant
at a significance level of p < 0.05. Student’s t-test was used
only in the case of a normal distribution of the equality of
the general variances of the compared samples, which was
checked using Fisher’s F-test. In other cases, the nonpara-
metric Mann-Whitney rank test was used to compare the
results. The probability of changes in the dynamics of treat-
ment in the case of normal distribution in the samples was
determined by the Student’s paired test, in other cases — by
the non-parametric paired Wilcoxon paired T-test. Statistica
for Windows versions 8.0 (StatSoft Inc., USA), Microsoft
Excel 2007 (Microsoft, USA) were used for statistical analy-
sis of the obtained results.

Results

In the dynamics of treatment with bicyclol group 2 there
was a more intense reduction in clinical manifestations of
the disease and normalization of patients’ well-being (Ta-
ble 1). In particular, after treatment, symptoms of asthe-
no-vegetative syndrome (AVS) in group 1 were observed 1.6
times less often (p > 0.05) than the proportion of patients in
whom manifestations were recorded before treatment, while
in group 2 manifestations of AVS in frequency their mani-
festations were registered in 8.3 times fewer people who had
this syndrome before treatment (p < 0.01) with a significant
difference in the frequency of ABC between groups after
treatment (p < 0.05). Pain/discomfort/heaviness in the right
hypochondrium was disturbing after treatment in groups 1
and 2, respectively — in 1.7 and 12.3 times less share of pa-
tients compared to the proportion of patients in whom mani-
festations were recorded before treatment (p < 0.01), with a
significant difference in the frequency of manifestation of
this syndrome in the intergroup aspect (p < 0.01). On the
90" day of treatment, positive dynamics was observed for
cholestasis syndrome in only 2 groups of patients, which at
the end of treatment was present in only 3 (9.4 %) people
(p < 0.05), which was a decrease in the incidence of the syn-
drome in 4.4 times (p < 0.01), at the same time, changes in
the control group were unlikely (p > 0.01).

In patients of both groups of comparison after treat-
ment significantly reduced the manifestations of dyspepsia:
disappeared nausea, belching air, bloating disappeared.
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Thus, after treatment, the symptoms of dyspepsia in group
1 were observed 1.3 times less often (p > 0.05) than the
number of patients in whom these manifestations were re-
corded before treatment, while in group 2 manifestations
of dyspeptic syndrome by frequency of their manifestations
were registered 4.6 times fewer people than those who had
this syndrome before treatment (p < 0.01) with a significant
difference between the groups after treatment (p < 0.05).
Symptoms of hepatomegaly after treatment were observed
much less frequently in both groups: in group 1 — 1.6 times
less often, and in group 2 — 4.0 times (p < 0.01) with a
significant difference in the frequency of this syndrome
between groups (p < 0.05).

Positive changes due to the prescribed therapy were ob-
served during a repeat USG study (on the 90" day of thera-
py): the echostructure of the liver parenchyma was restored,
the size of the liver and spleen decreased (Table 2). In par-
ticular, the vertical size of the right lobe of the liver on the
90™ day of treatment decreased by 9.6 % (p < 0.05) in group
1, by 19.3 % (p < 0.05) in group 2, the vertical size of the left
lobe liver — 1.3 times (p < 0.05) in group 1, and 1.5 times
(p < 0.05) in group 2 with a significant difference between 1
and 2 groups (p < 0.05).

Analysis of biochemical parameters in patients with
NASH in the dynamics of treatment showed a probable
decrease in total bilirubin in the blood of patients 1 and
2 groups: 1.4 (p < 0.05) and 2.3 times (p < 0.05) in accor-

dance with a more significant decrease until the norma-
lization of this indicator in group 2 (p < 0.05) (Table 3).
The content of direct bilirubin in the blood of patients with
NASH was significantly reduced in patients of both groups:
in group 1 — 1.6 times (p < 0.05), in group 2 — 2.6 times
(p < 0.05), with probable difference between the 1* and 2™
groups (p < 0.05); the level of conjugated bilirubin in patients
of group 2 reached the normative values and did not differ
significantly from that in HI (p > 0.05). Regarding the con-
tent of indirect bilirubin, the dynamics was as follows: on
the 90™ day of treatment, its content in the blood decreased
significantly in patients of groups 1 and 2 — respectively 1.3
(p < 0.05) and 2.1 times (p < 0.05).

At the same time, patients of group 2 showed complete
normalization of the indicator on day 90. Regarding the
correction of the parameters of the cytolytic syndrome. After
treatment there was a decrease in ALT activity in patients of
all groups: in group 1 — 2.3 times (p < 0.05), in group 2 —
4.5 times, respectively (p < 0.05) with a probable intergroup
difference (p < 0.05) with complete normalization of this
indicator in patients of group 2 (p > 0.05). Similar dynamics
was observed in the groups of patients with a decrease in AST
activity: the decrease in the 1* group was 1.9 times (p < 0.05),
the 2" — 3.6 times (p < 0.05) according to the probable inter-
group the difference (p < 0.05). This dynamics of changes in
aminotransferases suggests that in patients with NASH and
DM2 the maximum impact on the elimination of cytolytic

Table 1. Dynamics of clinical symptoms and syndromes in patients with NASH
and DM2 before and after treatment, n (%)

Symptoms and On the 90™" day

syndromes Group | Before treatment e T IEr p0-90 p1-2
, 1 14 (50.0) 10 (31.3) > 0.05 BT = 0.56
Astheno-vegetative 2 16 (50.0) 2 (6.3)"* <0.01* AT =0.02
Discomfort/pain in the right 1 10 (35.7) 6 (21.4) >0.05 BT =0.42
hypochondrium 2 12 (37.5) 1(3.1)** <0.01* AT =0.03
_ 1 13 (46.4) 10 (35.7) >0.05 BT = 0.22

Dyspepsia ’
yspep 2 15 (46.9) 3 (10)*** <0.01* AT =0.21
1 28 (100) 18 (64.3) <0.01* BT =012

Hepatomegal .
P 9ay 2 32 (100) 8 (25.0)* <0.01* AT = 0.03
1 11 (39.3) 9 (32.1) > 0.05 BT = 0.16

Cholestasis syndrome )
y 2 13 (40.6) 3 (9.4)* <0.01* AT =0.04

Notes: * — the difference is significant compared to the indicator before treatment (p < 0.05); ** — the difference is
significant compared to group 1 (p < 0.05); p1-2 — between groups; BT — before treatment; AT — after treatment.

Table 2. Dynamics of ultrasonographic parameters of the liver in patients with NASH
and DM2 at the end of treatment, mm (M £ m)

. On the 90™ day

Indicator HI Group | Before treatment e

o , , 1 181.8 + 5.6* 163.7 + 2.5***
Vertical size of the right lobe of the liver 131.3+4.2

2 180.1 +5.2* 145.2 + 3.1

. ) ) 1 95.7 + 2.5* 72.3 £ 2.0
Vertical size of the left lobe of the liver 61.5+1.8

2 951 +£2.3" 65.7 £ 1.2**"*

Notes: * — the difference is significant compared to healthy individuals (p < 0.05); ** — the difference is signifi-
cant compared to the indicator before treatment (p < 0.05); * — the difference is significant compared to group 1

(p < 0.05).
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Table 3. Indicators of liver damage and functional status in patients with non-alcoholic steatohepatitis
and DM2 in the dynamics of treatment (M £ m)

. On the 90™ day
Indicator HI Group Before treatment T
o 1 37.25 +1.14* 26.87 £ 1.10"**
Total bilirubin, pmol/l 15.48 + 0.62
2 36.37 = 1.21* 16.26 + 0.54**"*
. o 1 13.11 £ 0.74* 8.39 + 0.46***
Direct bilirubin, ymol/l 5.81 +0.31
2 13.28 + 0.81* 5.22 + 0.23**#
o 1 24.14 + 0.93* 18.48 + 0.87***
Bilirubin indirect yumol/I 9.67 £ 0.25
2 23.09 + 0.98* 11.04 £ 0.53***
1 89.33 = 2.72* 38.27 + 2.15***
ALT, un/l 21.30 +1.01
2 90.15 + 2.85* 20.54 + 1.67**"
1 67.31 = 1.49* 35.37 = 1.61***
AST, un/l 21.67 +1.13
2 68.18 + 1.51* 19.26 + 1.08***
1 59.42 + 2.56* 46.63 + 2.47***
GGT, un/l 24.45 +1.15
2 60.28 + 2.52* 26.86 £ 1.73"**
1 158.82 + 7.47* 117.53 + 6.95"**
AP, un/l 74.62 +5.34
2 159.24 + 7.51* 78.35 £ 517"
1 4.78 £ 0.20* 413 +0.14*
Thymol test, unit 2.30 £ 0.06
2 4.77 £ 0.24* 2.55 + 0.08**"*

Notes: * — the difference is significant compared to healthy individuals (p < 0.05); ** — the difference is significant
compared to the indicator before treatment (p < 0.05); * — the difference is significant compared to group 1 (p < 0.05).

syndrome had the appointment of bicyclol. The positive
effect of bicyclol on the elimination of the syndrome of intra-
hepatic cholestasis is evidenced by a decrease in the activity
of GGT and AP. Thus, in patients of group 2 there was a
probable decrease in GGT activity (2.3 times; p < 0.05) with
its normalization in patients of group 2 against a decrease of
1.3 (p < 0.05) times in group 1. At the same time, the activity
of AP after treatment was significantly reduced in group 1
by 1.4 times (p < 0.05), in group 2 — by 2.0 times (p < 0.05)
with a probable intergroup difference (p < 0.05). The higher
anti-inflammatory effect of bicyclol therapy against the ap-
pointment of EPL is evidenced by the results of a study of
thymol test, which after treatment decreased significantly
only in patients of group 2 — 1.8 times (p < 0.05) versus 1.2
times (p > 0.05) in the 1% group.

Increased pre-treatment hepatocyte steatosis, which ex-
ceeded the reference values by 4.0 times (p < 0.05) — un-
der the influence of treatment also probably decreased in

patients 1 and 2 observation groups — 1.2 and 1.8 times
(p < 0.05) with the presence of a probable intergroup diffe-
rence (p < 0.05) (Table 4).

Discussion

Thus, both traditional treatment with essential phospho-
lipids and bicyclol have an active effect and during 90 days of
treatment reduce the main components of the pathological
process in the liver in NASH — cytolysis and fatty degene-
ration of hepatocytes but bicyclol in complex hypoglycemic
and hypoglycemic and hypotensive. At the same time the
effect of traditional therapy on the activity of liver fibrosis.
according to the results of our studies was probably lower
than the proposed therapy with bicyclol. In particular the in-
creased pre-treatment rate of FibroTest (3.2 times, p < 0.05)
in the dynamics of treatment in patients of group 1 decreased
by 10.7 % (p < 0.05) and in patients of group 2 — by 40.0 %
(p < 0.05) with the presence of a probable intergroup dif-

Table 4. Indicators of the degree of hepatocyte steatosis (according to SteatoTest) and the index
of liver fibrosis (according to FibroTest) in patients with non-alcoholic steatohepatitis,
type 2 diabetes mellitus in the dynamics of treatment (M = m)

On the 90™ day
Test HI Group Before treatment e
1 0.75 = 0.02* 0.61 + 0.02***
SteatoTest 0.19 +0.02
2 0.76 + 0.02* 0.42 + 0.01***
1 0.56 + 0.01* 0.50 + 0.01***
FibroTest 0.17 £ 0.01
2 0.55 +0.01* 0.33 + 0.01***#

Notes: * — the difference is probable in comparison with the indicator in HI (p < 0.05); ** — the difference is proba-
ble in comparison with the indicator before treatment (p < 0.05); * — the difference is probable in comparison with
the indicator after treatment in patients of group 1 (p < 0.05).
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ference (p < 0.05). The data obtained indicate a favorable
anti-inflammatory effect of bicyclol, which helps to inhibit
liver fibrosis.

Thus, the appointment of bicyclol in NASH on the back-
ground of diabetes is effective, as a positive effect of the drug
on the leading clinical and biochemical syndromes of NASH,
which is slightly higher than the intensity of traditional the-
rapy with essential phospholipids.

The explanation of this process is the basis of the phar-
macological properties. Bicyclol has been shown to inhi-
bit oxidative stress, restore the structure of the nucleus and
deoxyribonucleic acid (DNA), the functional state of he-
patocyte mitochondria, prevent apoptosis and counteract
hepatocyte necrosis, help restore the functional state of he-
patocytes, inhibits the processes of fibrosis of liver tissue
[11—13]. A number of studies have been conducted to prove
the effectiveness of bicyclol in alcoholic fatty liver disease
[14—16], toxic and drug-induced hepatitis [17—19], for liver
rehabilitation after chemotherapy and chemoprophylaxis of
posttransplant reactions in kidney transplantation [20].

Conclusions

Treatment with bicyclol for 3 months of non-alcoholic
steatohepatitis in patients with DM2 is effective in signifi-
cantly reducing the intensity of manifestations astheno-vege-
tative, dyspeptic, cholestatic syndromes, abdominal discom-
fort and hepatomegaly.

The use of bicyclol for 3 months helped to eliminate the
biochemical syndromes of NASH in patients with DM2:
cytolysis, cholestasis, mesenchymal inflammation (p < 0.05)
with complete normalization of their markers, promotes the
probable reversal of hepatocyte steatosis and decreased he-
patic fibrosis.

The course of treatment is recommended for patients
with NASH on the background of DM2 for 90 days once or
twice a year.

The prospect of further research in this area will be the
study of clinical and biochemical manifestations of NASH,
blood glucose levels, degree of insulin resistance, blood lipid
spectrum in patients with type 2 diabetes with diabetic ne-
phropathy in the dynamics of treatment with bicyclol.
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Kouobinyyk 3.5, AHTOHIB A.A., PycHak-KaywwaHceka O.B., KaHboscska A.B., SiovHnd KO.M.
BYKOBUHCHKA AEPIKABHUM MEANYHN YHIBEPCUTET, M. YepHiBLy, YKpaiHO

KomnaeKcHe AiKyBAHHS NALEHTIB i3 LYKPOBUM Aia6eTom Tvny 2,
YCKAGAHEHUM Ai06EeTUYHOIO XBOPO6GOH HUPOK,
i3 CYNnyTHiM HEAAKOTOAbHUM CTEATOrenaTuToOmM

Pe3iome. Mema docaidncennsa: BCTAHOBUTU BIUIMB OiLIMKIIONY
Ha KJIiHIYHi MposiBU HealkoroabHoro crearorenatuty (HACT),
MapKepu TMOIIKOIKEHHsI MEeYiHKU y XBOPUX HA HEATKOTOJIbHUIA
creaTorenarur Ta nykpoBuil niadet 2-ro tuny (LLJ2), cryninb
cTeaTo3y remaTouuTiB i cTanito ¢idopo3y neviHku. Mamepiaau
ma memodu. [TpoBeaeHO NOCTIIKEHHS B TUHAMIIli JiKyBaHHS
60 xBopux Ha HACT i3 L1/12 cepeaHbOoro CTyreHs TSXKKOCTI, 3 HUX
y 15 0ci6 (25,0 %) LIJ12 O6yB y cTani KomrieHcaii, y 45 (75,0 %) —
cyokommnencoBanuii. Kpim LI/12, y mauienTis i3 HACI' Ha MOMeHT
BKJIIOUEHHSI B JOCTiIXKEHHSI HEe BUSIBJICHO iHIIOI XpOHIYHOI CO-
MaTUYHOI MaTOoJIOrii B aKTUBHIli (pa3i ab0 B CTaHi JeKOMITeHcallil
(ceplisi, CynMH, HUPOK, OPTaHiB TPaBJICHHSI, CUCTEMU KPOBi Ta
KPOBOTBOPEHHSI, HEBPOJOTIYHUX, MCUXIYHUX, OHKOJOTIYHUX,
€HJIOKPUHHUX, PEBMATUYHUX XBOPOO, XKUPOBOi NUCTpodii me-
YiHKU aJIKOTOJIbHOI €Ti0JIOTiT), TOCTPUX 3aXBOPIOBaHb, BaTiTHOCTI,
nakTarii. Pesyasmamu. JIikyBaHHSI GilIUKIIOTIOM BUSIBUIIOCS OLTBIIT
e(heKTUBHUM TIOPiBHSHO 3 TPAIUIIiiTHOIO Tepaltieto (eceHliaabHi

docdominian) 3a paxyHOK 3HWKEHHSI iIHTEHCUBHOCTI KJIIHIYHUX
CHHIPOMIB HEAJKOTOJIbHOTO CTEaTOreNnaTuTy: aCTeHOBEreTaTUB-
HOro, abA0MiHaJILHOTO IUCKOMMOPTY, AUCHEIICii, remaToMeratii
(p <0,05), a TakoX aKTUBHOCTi 6i0XiMiYHUX CUHAPOMIB: LIUTOJI3Y,
XoJiecTasy, Me3eHxiMabHOTO 3amnaneHHs (p < 0,05); BoHO TakoxX
3MeHIyBajio creatos (p < 0,05) i crpusiyio 3BOPOTHOMY PO3BUT-
Ky ¢ibpo3sy neuinku (p < 0,05). Y xBopux 000X IpyIl MOPiBHSIH-
HSI TTCJISI JTIKYBaHHS BipOTiHO 3MEHILIMINCS TIPOSIBU TIUCTICTICIi:
3HUKJIU HYIOTa, BiIpVKKa MOBITPSIM, 3MyTTs XXMBOTA. Tak, ITicIst
Tepalii KiJbKiCTh Mali€HTIB i3 CUMITOMAaMM AUCIENCii B mep-
il rpyIi 3HU3mIack B 1,3 pasza (p > 0,05). Buchosku. JlikyBaHHS
OiLMKII0I0M eheKTUBHILIE TpaaMLIiHHOI Tepartii HeaJIKOroJbHOro
cTeaTorenaTUTy Ha TJIi IlyKPOBOTO NiabeTy 2-TO TUTTY i MOXe OyTr
PEKOMEHIOBAHO SIK Tepallisl ePILOi JiHii TPOTIroM TPhOX MICSIIiB
1 abo 2 pa3u Ha pik.

Ki11040Bi €J10Ba: HeaIKOroJIbHUI CTeaTorenaTuT; IyKPOBUH fia-
OeT Ty 2; TiKyBaHHS; OilIUKIION
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A comprehensive approach
fo diabetic foot ulcers treatment
in patients with anisomelia

Abstract. Background. Diabetic foot ulcer (DFU) is a severe complication, often leading to lower limb amputa-
tion. Biomechanical risk factors, particularly leg length discrepancy (LLD), contribute to abnormal plantar pressure
distribution and delayed wound healing. The treatment of DFU is particularly problematic when it is associated with
anisomelia. The purpose was to evaluate the effectiveness of a comprehensive approach, including lower limb
offloading, plasma therapy, and physical rehabilitation, in treating DFU on the shorter leg. Materials and methods.
The study included 30 patients with DFU on the shorter limb randomized into two groups. Group 1 received standard
therapy, while group 2 received additional interventions, including customized insoles for limb length equalization,
plasma therapy, and rehabilitation program. The S[AD]SAD system and Neuropathy Disability Score (NDS) were
used to assess ulcer severity and neuropathy at baseline and 6 weeks after the start of treatment. Results. While
both strategies improved wound healing, group 2 demonstrated significantly better outcomes. Ulcer area reduction
was greater in it (-68.1 %) compared to group 1 (—42.7 %) (p < 0.001). The average S[AD]JSAD score decreased
by 64.3 % in the second group versus a 47.8% reduction in the first group (p = 0.004), suggesting a more pro-
nounced improvement in the overall functional status of patients. Additionally, the NDS, reflecting the severity of
diabetic neuropathy, showed a significantly greater reduction in the second group (-31.9 %) than in the first one
(-22.4 %) (p = 0.034). Conclusions. Integrating lower limb offloading, plasma therapy, and rehabilitation into DFU
treatment effectively improved wound healing, neurological function, and overall recovery. This combined approach
is particularly beneficial for patients with LLD-related ulcers and may reduce complications and recurrence risks.
Keywords: diabetes mellitus; diabetic foot ulcer; leg length discrepancy; plasma therapy; physical rehabilitation

Introduction

Diabetic foot ulcers (DFU) are one of the most severe
complications of diabetes mellitus (DM), often leading to
lower limb amputation and reducing the quality of life in
affected patients [1]. Of the approximately 537 million people
with diabetes worldwide, 19 to 34 % will develop a diabetic
foot ulcer during their lifetime. Approximately 20 % of them
will require a lower limb amputation, and 10 % will die within
1 year of first being diagnosed with a diabetic foot ulcer [2].

The main pathogenetic factors in the development of
trophic disorders and ulcerative defects in patients with di-
abetes mellitus are diabetic macro- and microangiopathy,
polyneuropathy, osteoarthropathy, and secondary infection
[3]. They lead to an impaired wound-healing process and
increase the risk of complications [4]. The traditional ap-

proach to DFU management primarily focuses on wound
care, glycemic control, and infection prevention [5]. Despite
advancements in wound treatment, the recurrence rate of
diabetic foot ulcers after successful healing is 40 % within a
year and 65 % within 3 years [6]. Therefore, new combined
pathogenetically based approaches are needed to treat this
serious complication of diabetes mellitus.

The treatment of DFU is particularly problematic when
it is associated with biomechanical risk factors such as leg
length discrepancy (LLD) or anisomelia, which can signifi-
cantly affect pressure distribution and wound healing. It af-
fects up to 70 % of the general population and is particularly
relevant in diabetic patients with neuropathy [7]. Recent
studies have highlighted that even minor leg length discre-
pancies can lead to abnormal pressure patterns and increased
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ulceration risk in diabetic patients [8]. The risk of ulcer for-
mation on the shorter limb is higher due to greater plantar
pressure and overload during walking [9]. Despite this, the
role of lower limb length correction in foot offloading and
diabetic ulcer management remains insufficiently studied,
with limited research on the effect of customized orthopedic
insoles in patients with short limbs.

In addition to offloading interventions, recent studies
have demonstrated the potential benefits of plasma therapy,
particularly platelet-rich plasma (PRP), in promoting wound
healing [10]. The high concentration of growth factors in
autologous plasma can enhance the healing process by sti-
mulating angiogenesis and tissue regeneration [11]. Several
studies have demonstrated that plasma therapy significantly
accelerates epithelialization and reduces wound size, inclu-
ding diabetic ulcers, compared to standard wound care alone
[12—14].

Additionally, to local wound management, physical reha-
bilitation plays a crucial role in improving microcirculation,
proprioception, and muscle strength, all of which contribute
to the long-term prevention of ulcer recurrence [15]. Recent
studies have demonstrated that structured exercise programs
can improve peripheral circulation and neuropathy symp-
toms in diabetic patients [16]. However, specific rehabilita-
tion strategies for patients with active ulcers and LLD have
not been well established. In addition, the combined effect
of lower limb offloading, plasma therapy, and rehabilitation
on DFU healing remains insufficiently studied.

The aim of this study was to evaluate the effectiveness of
a comprehensive treatment approach, including lower limb
offloading, plasma therapy, and physical rehabilitation, in
improving wound healing and neurological function in pa-
tients with unilateral diabetic foot ulcers on the shorter leg
compared to standard therapy alone.

Materials and methods

The study involved 30 patients with diabetes mellitus and
plantar unilateral trophic ulcers on the shorter leg (56.7 %
female; age [+ SD] — 60.0 + 12.6 years). The study parti-
cipants were examined and treated at the Sumy Laser Clinic
and the Sumy Regional Clinical Hospital. All participants
gave informed consent to participate in the study in accor-
dance with the Ethical Principles for Medical Research In-
volving Human Subjects, WMA Declaration of Helsinki,
2013.

Inclusion criteria for the study participants were type 1 or
type 2 diabetes mellitus, moderate or severe in the compen-
sation stage, with a mean glycated hemoglobin (HbAlc) le-
vel <7 %, abody mass index (BMI) < 25 kg/m?, and diabetic
foot syndrome I—II according to the E. Wagner classification
[17]. The presence of musculoskeletal disorders and decom-
pensated comorbidities were exclusion criteria. All study
participants underwent lower limb length measurement. It
was performed using a device consisting of a platform with
a l-meter rail positioned at a 45° angle and a tripod for a
mobile phone equipped with a “virtual ruler” application
[18]. The limb length was measured three times from the
anterosuperior iliac spine to the most prominent part of the
tibial bone’s outer surface. The average value was used for
the following calculations and analysis. All the patients had
a leg length discrepancy (LLD), with an average difference
of 1.35 = 0.49 cm. The diabetic ulcers were located on the
shorter limb in all of them.

To assess the effectiveness of a new treatment algorithm,
the diabetic patients were randomly divided into two equal
groups, comparable in age, gender, BMI, and HbAlc le-
vel (p > 0.05). The distribution of patients by diabetes type
in the comparison groups also did not differ significantly
(p = 0.624). There was no statistically significant difference
between the average leg length discrepancy in patients of
the I* and 2" groups (p = 0.365) (Table 1). In addition, the
distribution of people with different degrees of LLD did not
differ between the two groups (p = 0.690; x> = 0.159).

The group 1 consisted of 15 patients who received only
standard therapy for diabetic foot syndrome. In 15 patients of
group 2, the primary treatment was supplemented with lower
limb offloading, plasma therapy, and physical rehabilitation.

The basic treatment of diabetic foot ulcers included sur-
gical debridement, antibiotic therapy, topical wound care,
and pharmacological support. Surgical debridement was per-
formed as a first step to remove necrotic tissue and promote
wound healing. Antibiotic therapy was administered based
on bacterial culture results and sensitivity testing of ulcer se-
cretions. Topical treatment was applied at bandage changes,
daily or every other day, with ointment compositions selected
according to the phase of wound healing. Pharmacolog-
ical therapy included vasoactive drugs (cilostazol 100 mg
twice daily) and neurotropic therapy with vitamins of the B
group (thiamine hydrochloride 100 mg + pyridoxine hydro-
chloride 100 mg + cyanocobalamin 1000 mcg, administered

Table 1. The main clinical characteristics of the comparison groups

Indicator Group 1 (n =15) Group 2 (n = 15) p
Age, years + SD 61.6+7.0 58.4 + 16.6 0.500
Sex, men/female, % 46.7/53.3 40.0/60.0 0.713
HbA1c, % + SD 6.66 + 0.23 6.59 + 0.23 0.438
Type of DM, 1/2, % 20.0/80.0 13.3/86.7 0.624
BMI, kg/m? + SD 232+1.5 23.3+1.6 0.828
Average LLD + SD, cm 1.26 + 0.53 1.43 £ 0.46 0.365

Notes: n — the number of observations; DM — diabetes mellitus; HbA1c — glycated hemoglobin; BMI — body
mass index; LLD — leg length discrepancy; SD — standard deviation; p — the statistical significance of differences
between the comparison groups; categorical variables were compared using the x* test, quantitative variables —

using the t-test.
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Table 2. The S[AD]JSAD system

Size
Grade Sepsis Arteriopathy Denervation
Area Depth
0 Skin intact Skin intact None Pedal pulses present Sensitivity intact
Superficial (skin and Pedal pulses reduced or Sensitivity
2
1 <tcm subcutaneous tissue) Surface one missing reduced
_ 5 Tendon, periosteum, joint L Absence of both pedal e
2 1-3cm capsule Cellulitis pulses Sensitivity absent
3 > 3cm? Bone or joint space Osteomyelitis Gangrene Charcot

intramuscularly at a dose of 2.0 ml once daily for 10 days,
followed by oral administration of benfotiamine 100 mg +
pyridoxine 100 mg, 1 tablet three times daily for 30 days). Al-
pha-lipoic acid (600 mg intravenous infusion once daily for
2 weeks) was also prescribed. Antihyperglycemic treatment
in both groups included combination therapy: long-acting
insulin + metformin — 6 patients (20 %), sulfonylurea +
metformin — 9 patients (30 %), dipeptidyl peptidase four in-
hibitors + metformin — 3 patients (10 %), metformin + sodi-
um-glucose cotransporter 2 inhibitor — 7 patients (23.3 %);
and monotherapy with insulin — 5 patients (16.7 %) [19].

To achieve biomechanical balance and reduce pressure
on the affected foot, patients of group 2 with limb length
discrepancy received custom-made insoles. The insoles were
made to compensate for the shortening of the limb by ad-
ding thickness corresponding to the measured discrepancy.
The selection of insole thickness was based on gait analysis
and clinical assessment of the LLD to ensure effective load
redistribution.

To stimulate epithelialization during the granulation
phase of the ulcer defect, patients in group 2 underwent plas-
ma therapy. For this procedure, 18 ml of blood from the pa-
tient was drawn from the median cubital vein and centrifuged
for 15 minutes at a speed of 3000 rpm. After that, 12—14 ml
of autologous plasma enriched with growth factors was re-
ceived. The injection technique involved using a 3.0 ml Luer
lock syringe with a 30 G 0.3 X 4 mm needle, administered
intradermally perpendicular to a depth of up to 4 mm (at the
level of the reticular dermis) with 5 mm intervals along the
periphery of the wound defect, corresponding to the edges of
the epithelialization zone. Additionally, a 30 G 0.3 X 13 mm
needle was used for infiltrative diffuse plasma administration
at a depth of 4—6 mm in a retrograde-linear direction from
the periphery to the center of the wound. Plasma therapy was
performed once a week, with a full course consisting of four
intradermal injection sessions.

The physical rehabilitation program for patients with
active diabetic foot ulcers and severe neuropathy consis-
ted of two components: pandiculation-based movements
to improve proprioception and neuromuscular control and
therapeutic exercises performed in the seated or supine po-
sitions to minimize foot pressure, including ankle mobility.
Pandiculation exercises (10 repetitions daily, every hour)
consist of body muscle relaxation (5—10 seconds), followed
by progressive stretching with an emphasis on lower extre-
mity muscles (10 seconds). Foot-ankle exercises involve
plantar/dorsiflexion, inversion/eversion, circumduction,
and toe flexion/extension exercises (10— 15 repetitions 3 times

a week) [15]. Exercise intensity and complexity were gra-
dually increased based on individual wound healing progress,
with continuous monitoring of skin temperature and wound
condition before and after each session.

The size (area, depth), sepsis, arteriopathy, and dener-
vation (S|[AD]SAD) system was used to assess the dynamics
of the clinical course of trophic diabetic ulcers (Table 2)
[20]. The assessment of diabetic foot ulcers according to this
system was performed in both groups at baseline and 6 weeks
after the start of treatment.

The assessment of ulcer defect area reduction dynamics
was carried out using the ImitoMeasure application for elec-
tronic devices, available as a free download from the Apple
Store. This app allows you to accurately measure the wound
surface area without contact, reducing the risk of infection
transmission from patient to patient. A ruler placed next to
the trophic ulcer was used as a reference for scaling during
photographic registration (Fig. 1).
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Figure 1. Measurement of the surface area

of a diabetic ulcer with the ImitoMeasure
Note: A1 — wound surface area.
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Measurements were taken at the beginning of the study
and after 6 weeks of treatment. Neuropathic changes in par-
ticipants’ feet were assessed using a modified NDS (Neurop-
athy Disability Score) scale, which includes the ankle reflex,
vibration sensitivity, pin-prick, and temperature sensation,
with a maximum score of 10 points. Neuropathy severity was
graded as follows: mild (scored 3—5), moderate (scored 6—8)
and severe (scored 9—10) [21].

Statistical analysis was performed using the SPSS 27.0
software package (USA). All the quantitative variables were
presented as mean * standard deviation for normally dis-
tributed data, while categorical variables were expressed as
percentages. The normality of quantitative data was assessed
using the Shapiro-Wilk test. The Student’s t-test for inde-
pendent samples was applied to compare quantitative variab-
les between the two groups. For within-group comparisons
of variable dynamics, the paired t-test was used. Pearson’s
chi-squared (y?2) test of independence was employed to ana-
lyze categorical variables and data distribution between the
groups. A p-value of less than 0.05 was considered statisti-
cally significant.

Results

The efficacy of lower limb unloading (using custom-made
insoles), plasma therapy, and physical rehabilitation as com-
ponents of combined pathogenesis-based treatment was eva-
luated by comparing the results of the SJAD]SAD and NDS
scores at baseline and 6 weeks after the start of treatment
(Table 3).

At the beginning of the study, the total SJAD]SAD scale
clinical severity score for diabetic foot ulcers in patients of
the 1* group was 7.67 + 2.16. The average S|[AD|SAD score
in the 2™ group was 7.47 + 2.26. There was no statistically
significant difference in the severity of diabetic foot ulcers
between the study groups (p = 0.806). Severe neuropathy,
according to the NDS scale, was present in the majority of
patients in both groups at baseline. The mean NDS score in
the 1% group was 8.93 £ 0.46, in the 2™ group — 9.00 & 0.38
(p =0.667).

In the 1* group, there was a significant improvement in
all the parameters measured after six weeks of standard thera-
py for diabetic foot syndrome. The ulcer area decreased from
2.67 to 1.53 points, while the depth was reduced from 1.60
to 1.00 grades (p < 0.001). The signs of the local infection
were completely resolved, indicating the effectiveness of the

treatment in controlling the infectious process. Diabetic arte-
riopathy and neuropathy also showed significant reductions,
with arteriopathy decreasing from 0.93 to 0.47 (p = 0.004)
and denervation declining from 1.60 to 1.00 (p = 0.003). The
total SAD]SAD score declined to 4.00 + 1.93, and the NDS
score reduced to 6.93 + 1.16 (p < 0.001).

In the 2™ group, similar improvements were observed, but
the extent of changes was more pronounced. The ulcer area
significantly reduced from 2.73 to 0.87 points, and the depth
decreased from 1.47 to 0.80 (p < 0.001). The assessment of
wound surface area healing dynamics revealed the absence of
active ulcers (0 points) in 5 patients (33.3 %). In the majority
of other patients (46.7 %), the size of active ulcers significant-
ly decreased, corresponding to a score of 1 point. There were
no signs of the local infection after the treatment.

All the patients in the 2" group showed a reduction in the
severity of diabetic angiopathy and neurological symptoms.
Arteriopathy demonstrated a significant improvement, with
its mean score decreasing from 0.93 before treatment to 0.27
after six weeks of therapy (p < 0.001), indicating a marked
reduction in vascular impairment. Denervation also showed
a significant decrease, with the mean score falling from 1.53
t0 0.73 (p < 0.001), reflecting an improvement in neural func-
tion and a reduction in neuropathic damage. These results
suggest that the treatment applied effectively restored the
vascular and neurological status of the affected limbs. The
average NDS score decreased to 6.13 £ 1.36, corresponding
to moderate neuropathy severity (p < 0.001). There was a re-
duction in neurological symptoms due to improved sensitivity
to pain, temperature, and vibration and normalization of ten-
don reflexes. Symptoms of severe polyneuropathy were not
observed in any patient 6 weeks after starting to use the new
proposed treatment algorithm. The overall clinical severity
score of diabetic plantar ulcers in patients of the 2™ group,
assessed using the SJAD]SAD scale, was 2.67 points after six
weeks of treatment. This represents a significant improve-
ment in the clinical status by 64.3 % (p < 0.001) compared
to the baseline score of 7.47 points.

When comparing the dynamics of the healing processes
of the two groups, the 2™ group demonstrated significantly
greater improvements in most parameters, indicating a better
overall treatment effect (Table 4).

The reduction in ulcer area was significantly more pro-
nounced in the group 2, with a 68.1 % decrease compared to
42.7 % in the group 1 (p < 0.001). This is an indication of the

Table 3. Dynamics of ulcer healing parameters in both groups over six weeks of treatment

Group Time Area Depth Sepsis A;L?::;' I‘)I:tr;g:‘- S[AD]JSAD NDS

Before treatment 2.67 1.60 0.87 0.93 1.60 7.67 8.93

1 After 6 weeks 1.53 1.00 0.00 0.47 1.00 4.00 6.93
p, < 0.001 < 0.001 < 0.001 0.004 0.003 < 0.001 < 0.001

Before treatment 2.73 1.47 0.80 0.93 1.53 7.47 9.00

2 After 6 weeks 0.87 0.80 0.00 0.27 0.73 2.67 6.13
P, < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Notes: p, — probability of changes before and after treatment in patients of the control group 1; p, — probability
of changes before and after treatment in patients of the study group 2. For within-group comparisons of variable

dynamics, the paired t-test was used.
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enhanced wound-healing response in the 2™ group. Although
both groups experienced a decrease in ulcer depth, the 2™
group showed a slightly greater decrease (—45.6 %) com-
pared to the 1* group (—37.5 %), but this difference did not
reach statistical significance (p = 0.716). Infection control
was achieved in both groups, as evidenced by the complete
resolution of septic processes in all patients (p = 0.638).

However, improvements in the vascular and neurological
parameters were more substantial in the 2" group. The re-
duction in diabetic arteriopathy grades was more significant
in the group 2 (—=71.0 %) than in the group 1 (—49.5 %),
though the difference was not statistically significant
(p = 0.285). Similarly, the decrease in signs of denervation
was more pronounced in the 2™ group (—52.3 %) compared
to the 1% group (—37.5 %), but this difference was also not
statistically significant (p = 0.410).

In particular, the group 2 showed significantly great-
er improvements in the key composite scores assessing the
clinical severity of diabetic foot syndrome and neuropathy.
The average SJAD]SAD score decreased by 64.3 % in the
2™ group, compared to a 47.8 % reduction in the 1* group
(p = 0.004), suggesting a more pronounced improvement in
the overall functional status of patients in group 2. Addition-
ally, the NDS score, reflecting the severity of diabetic neu-
ropathy, showed a significantly greater reduction in the 2™
group (—31.9 %) than in the 1% group (—22.4 %) (p = 0.034),
further emphasizing the benefits of the treatment approach
used in the group 2.

Overall, while both treatment strategies were effective
in promoting wound healing and symptom relief, the the-
rapeutic approach in the 2™ group led to better outcomes,
particularly in ulcer area reduction, neuropathy scores, and
overall clinical recovery.

Discussion

Recent studies emphasize the role of biomechanical
factors in DFU management. Diabetic neuropathy affects
sensory, motor, and autonomic nerves, leading to impaired
sensation, muscle control, and blood flow in the feet. Sen-
sory loss increases the risk of unnoticed injuries, while auto-
nomic dysfunction delays healing and raises infection risk.
In the case of anisomelia, excessive plantar pressure on the
shorter leg while walking with the above disorders further
complicates wound healing [22].

Customized foot orthoses and offloading devices may
help prevent ulcers and decrease their healing time [23].
Jones et al. proved that custom-made insoles can effectively
prevent ulcer incidence/recurrence in diabetic patients with
or at risk of developing DFU, compared to standard off-
loading devices [24]. Collings et al. confirmed their benefit
in redistributing pressure and supporting wound healing in
patients with active diabetic foot ulcers [25]. Loépez-Moral
et al. demonstrated that combining offloading with a shoe
lift to compensate for limb length discrepancies accelerates
ulcer healing in diabetic patients [26]. The results of our
study emphasize that equalizing the length of the limbs with
insoles promotes faster healing of diabetic plantar ulcers on
the shorter limb. This is explained by the even redistribution
of load and the reduction of plantar pressure on the ulcerated
foot.

Table 4. Comparative analysis of treatment
effectiveness between the studied groups

Indicator Group 1,% | Group 2, % p
Area —42.7 -68.1 < 0.001
Depth -37.5 —45.6 0.716
Sepsis -100.0 —-100.0 0.638
Arteriopathy -49.5 -71.0 0.285
Denervation -37.5 -52.3 0.410
S[AD]SAD —47.8 -64.3 0.004
NDS -22.4 -31.9 0.034

Notes: p — statistical significance of differences be-
tween the studied groups. Student t-test was used to
compare the effectiveness of treatment based on vari-
ous percentage indicators between the groups.

The lack of healing factors such as platelet-derived
growth factor or the absence or deficiency of vascular en-
dothelial growth factor, which is significantly reduced in
DFU patients, may be responsible for the failure to achieve
diabetic ulcer closure. Thus, using autologous platelet-rich
plasma in chronic wound management has gained increa-
sing attention. The systematic review and meta-analysis of
Ruiz-Muioz et al. reported that plasma therapy significant-
ly increases the diabetic foot ulcer healing rate compared
to existing conventional treatments [27]. Deng et al. also
confirm that PRP therapy facilitates the wound-healing
process and is a viable and safe therapeutic alternative for
people with DFU [28]. Our study further supports these
findings by demonstrating that plasma therapy significantly
improves wound healing in diabetic patients with LLD,
suggesting that PRP may be a valuable adjunctive therapy
in high-risk populations.

Physical rehabilitation is also an essential part of trea-
ting diabetic foot ulcers. Exercise could induce nerve
protection or recovery by reducing oxidative stress and
increasing neurotrophic factors. Regular foot activity also
increases the conductivity of peripheral nerves, so periphe-
ral nerve function improves [29]. Rehabilitation programs
focusing on balance exercises, muscle strengthening, and
flexibility training have been shown to enhance microcir-
culation, promote faster ulcer healing, and prevent wound
recurrence [30].

However, with the predominance of neuropathic changes
in the lower extremities and the presence of plantar trophic
ulcers, physical rehabilitation excludes active gravity loads
and limits most stretching systems [31, 32]. Our study inclu-
ded non-weight-bearing exercises, neuromuscular training,
and proprioceptive stimulation, demonstrating significant
improvements in neuropathy scores and overall functional
recovery. Additionally, pandiculation-based exercises, which
involve slow, controlled muscle contractions followed by
gradual relaxation, were integrated into the rehabilitation
program. These movements help reset neuromuscular con-
trol, reduce abnormal muscle tension, and improve proprio-
ception.

Limitations of our study include the relatively small
sample size and six-week follow-up period. Future research
should involve larger cohorts and more extended follow-up
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periods to assess long-term outcomes and recurrence rates.
Additionally, investigating the cost-effectiveness of this com-
prehensive approach would be valuable for healthcare system
implementation.

Conclusions

The results of our study demonstrate significant improve-
ments in ulcer healing, neurological function, and enhanced
overall functional recovery using a comprehensive treatment
approach in diabetic foot ulcer management. The combina-
tion of lower limb offloading, plasma therapy, and physical
rehabilitation with standard care, particularly in patients with
leg length discrepancy-related ulcer formation, led to supe-
rior clinical outcomes compared to standard therapy alone.
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IsaHosa A.C., Meaexoseup O.K., MeaexoseLb (O.B.
CyMCbku AepkaBHWV yHiBepcuteT, M. Cymu, YkpaiHa

KoMnAekcHMM niaXiA AO AiKYBOHHS Ai0GeTUYHUX BUPCA3OK CTONU
Y NALIEHTIB 3 AHI3OMEAI€EI0

Pestome. Axmyaavnicmo. J{iaGeTuuHi BUPa3Ku CTOIM € CEPIHO3-
HUM YCKJIAIHEHHSIM 1[yKpOBOTO /iabeTy, 110 4acTO MPU3BOIUTH
JI0 aMITyTalliii HUXKHIX KiHLiBOK. bioMexaHiuHi ¢pakTopu pusuKy,
30KpeMa HasBHICTh Pi3HMIII TOBXWHU HUKHIX KiHIIIBOK, CIIpU-
SIIOTh AaHOMAJIbHOMY PO3IIOJiy HaBaHTaXXEHHS Ha TUIAHTapHY
MOBEPXHIO CTOMMU Ta YMOBiUJIbHIOIOTH 3aTOEHHS paHu. JIikyBaH-
HA Iia0eTUYHUX BUPA30K € OCOOJIMBO MPOOJIEeMAaTUYHUM, KOJIU
BOHO TIOB’si3aHe 3 aHi3oMelti€o. Mema: OUiHUTU e(DEKTUBHICTh
KOMIUIEKCHOTO TiXO/Y, 1110 BKII0YA€ PO3BAHTAXEHHS HUXHIX
KiHIIiBOK, IJIa3MoTeparito Ta ¢isuuHy peadiiTallito, y JiKyBaH-
Hi AiabeTUYHMUX BUPA30K CTOMM Ha KOPOTILiii KiHUiBLi. Mame-
piaau ma memoou. Y nociimkeHHs1 Oyno 3amydeHo 30 malieHTiB
3 1ia0eTMYHUMU BUpPa3KaMU CTOMU Ha KOPOTINiN KiHIIBII, SKi
OyJIM po3MoijeHi Ha ABi rpynu. ['pymna 1 oTpumyBajia cTaHIapT-
HY Teparlito, TOi SIK rpyIa 2 oTpuMyBaJja J0daTKOBE JIIKyBaHHSI
3 BUKOPUCTAHHSIM iHIWBiTyaJIbHO BUTOTOBJIEHUX YCTIIOK IS
BUPIBHIOBaHHS JOBXWHU KiHIIiBOK, IJIa3MOTepaIltii Ta ¢pi3udHoi
peabinitauii. 17 OUiHKM TSKKOCTI BUPa3Ku Ta MPOsIBiB HEll-
ponartii BukopuctoByBasiu 1mkany SIAD|SAD ta Neuropathy
Disability Score (NDS) Ha rmouaTtky Ta yepe3 6 THKHIB JIiKyBaHHSI.

Pesyavmamu. He3Baxaroun Ha eheKTUBHICTh 000X CTpaTeTiil Jii-
KYBaHHSI B MPOLIECi 3arOEHHST BUPA30K, Tpyna 2 IeMOHCTpyBajia
3HA4YHO Kpalli pe3yabpTati. [lioma Bupa3ku 3MeHIIWIacsd Ha
68,1 % y rpyni 2 nopiBHsiHo 342,7 % y 1-i1 (p < 0,001). Cepenniit
MMOKa3HUK 3a 1mkanow S[AD]|SAD 3Hususcs Ha 64,3 % y rpyi 2,
Toni K y 1-it — Ha 47,8 % (p = 0,004), 1110 CBimYMTh PO GiIbIIT
BUpaxXeHe IMOJIMIIeHHS 3araJbHOro (pyHKIIiOHAJIBHOTO CTaHy
manieHTiB rpynu 2. Kpim Toro, mokazHuk NDS, sakuii Bimoopaxae
CTYITiHb TSKKOCTI IiabeTMYHOI HelpoImaTii, TpoaeMOHCTPYBaB
BiporigHo Giiblie 3HMKeHHS y Tpymi 2 (—31,9 %) mopiBHsIHO 3
1-10 (—22,4 %) (p = 0,034). Bucnoexu. BKiiioueHHs1 OpTONEANYHOT
KOPEKIIii TOBXWHU HWXKHIX KiHIIIBOK, TIJIa3MoTepartii Ta peadi-
JTiTanii B cTaHAapTHE JiKyBaHHS AiaOeTUYHUX BUPA30K CTOIU
CYTTEBO MOJIIIIIIYE MPOLIEC 3arOEHHS paH, HEMPOIIaTUYHi MoKa3-
HMKM Ta 3arajJbHUi HyHKUIOHATBHUI cTaH nauieHTiB. Lleit minxin
0c00IMBO ¢(PeKTUBHUI Y XBOPUX i3 BUpa3KaMU, TTOB’I3aHUMU 3
HAsIBHICTIO Pi3HUII B TOBXWHI HIiT, i MOXe 3HAYHO 3MEHIIUTHU
PU3UK YCKJIaIHEHb Ta PELIMANBIB y TAKUX MALIEHTIB.

KiouoBi cioBa: mykposuii miaGeT; qiabeTHYHI BUPA3KK CTOIH;
Pi3HUII JOBXWHU HIT; TUTa3MOTepalrist; GpiznyHa peabimitaris
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HYacTtoTta BUSBAEHHS T YUHHUKU
NiABULLEHUX PIiBHIB
Ai06eT-acoLiMOBAHUX OBTOOHTUTIA
Y KPOBIi NALUIEHTIB 3 KAIHIYHUM nepebirom
LLYKpOBOro AiabeTty 2-ro tuny

Pe3tome. AKTyanbHicTb. Y yacTuHW nayieHTiB i3 KiHiYHUM Mepe6iroMm uykposoro giabety 2-ro tuny (L442)
BUSAIBIIAIOTb O3HaKW aBTOIMYHHOIO rnpouecy, 30kpemMa nigBuLLeHui piBeHb aBTOaHTUTIN [0 rryTamaTtgeKkap-
6okcunaau (GADA), Lo cBigunTh rpo aBTOIMYyHHWU KOMIIOHEHT 3axBoptoBaHHs. lNayieHTn 3 GADA-no3ntnBHuM
L2 maroTe 0cobmBuii MeTabosniqyHn ¢heHOTUIM, MEHLL BUPaXeHY iHCYNiHOPe3NCTEHTHICTb, ane GifbLu LBUA-
Ke BUCHaXeHHS [3-KJITUH, YO 3YMOBJIHOE HEOOXIAHICTb paHHbOI iHCymiHOTepanii. BogHo4ac iCHyroTb AaHi npo
MeBHI CrinbHi hakTopu pU3NKY MK NaTeHTHUM aBTOIMyHHUM giabeTom Ta knacudHum L[2. OpHak B YKpaiHi
gocnigxeHHs wopo nowumpeHocti GADA cepen nauieHTis i3 L{[J2 mavixe BigCyTHI, LLUO 0BMeXYe MOX/INBOCTI
repcoHaniaoBaHoro nigxogy Ao ix giarHocTuku 1a nikyBaHHA. MeTta po60Tu: ouiHka 4acToTv BUSIBIIEHHS
nigBuLLeHnx piBHIB aBToaHTUTIn GADA y xBOpuX i3 KniHidHUM nepe6irom L{/]2, a Takox BU3HA4e€HHS1 IXHbOIro
3B’A3KY 3 KJIHIYHUMU, MeTaboslivHUMM Ta coliallbHUMU XapakTepuctukamu navieHtis. Marepianu ta metogu.
Y pocnigxeHHs1 Hamu BKITIOYEHO 48 nauyieHTiB i3 KIIHIYHUM repebiroM LyKpoBOro giabety 2-ro tury, cepen aknx
6yrno 30 (62,5 %) 4onosikis Ta 18 (37,5 %) XiHOK. Mu 3actocyBasn KOMMIEKCHW nigxig O OUiHKA KIIHIYHUX,
6iOXIMIYHUX Ta aHTPONOMETPUYHNX MOKA3HUKIB Y NAUIEHTIB i3 K/iHIYHUM riepebirom L2, 11406 Bcebi4HO oxapak-
TepudyBaTn MeTabosiivHUK rpoginb Ta 0CoO6/IMBOCTI heHOTUINY [OCIIAXKYBaHUX HaMU NavyieHTiB. Pe3yneraTy.
Mayientn 3 GADA-nosntusHum L2 manu BiporigHo ni3HiLLmii Bik Be60TY 3aXBOPOBAHHSA Ta BipOrigHO MeHLLY
TpuBarnicTe giabety NopiBHAHO 3 knacudHum LI/J2, 1o cBig4nTh nNpo yHIKaibHi XapakTepUCTUKN KOXHOIO TUry.
MayieHTn 3 GADA-no3utusHumM L2 Manu BiporigHoO HWX4Yuii iHOEeKC Macu Tina Ta o6Big Tanii, Lo Bkasye
Ha MEHLLY CXWJIbHICTb [O OXUPIHHA Ta MeTabosliYyHUX MOPYLLUEHb MOPIBHAHO 3 XBOPUMM Ha KnacudHmi L[2.
Buwymii piseHbs ACT ta AJIT y nayieHTiB 3 knacu4Hum L{J2 nopiBHAHO 3 aBTOIMYHHUM [iabeToM BKa3ye Ha He-
06XigHICTb [iarHOCTUKU MeTabosliYHO acouirioBaHoi XBopobu neyiHku. Y nayieHtisB 3 GADA-nosutnsHum L2
crioctepiranacs BiporigHo HuUXx4a cekpewisi iHcyniHy (piBeHb C-nentugy 6yB HWX4uii). BiporigHo BuLymii piBeHb
anbbymiHypii y rpyni xsopmx 3 GADA-no3ntusHum L2 Moxe cBig4uTu npo GirbLuy CXUIbHICTb [O PO3BUTKY
HUPKOBUX yCKNagHeHb. NayieHTn 3 aBTOIMYHHUM [iabeToOM OUiHUIIN CBOE 3[0POB’S 3HAYHO KpaLye, HXX XBopi
Ha knacuaHui L2, 1o moxe 6yTu MoB’i3aHO 3 MOBINbHILLMM MPOrpecyBaHHAM 3aXBOPHOBAHHS Ta MEHLL BUpa-
XKEeHUMU KappaiomeTabonidyHumMu rnopyLUeHHsIMN. BUCHOBKK. Halue [oChigXeHHS LeMOHCTPYE YHiTKi BigMIHHOCTI
B KriiHiYHOMY niepebiry mixx GADA-HeratusHum 1a GADA-no3ntuBHum LI[J2. BU3Ha4eHHS piBHS aBTOAHTUTIN [O
GADA y nauieHTis i3 KniHi4Hum nepebirom L2 € BaxnmBmum A1 CBOEHACHOI fiarHOCTUKN aBTOIMYHHOIo fiabety,
cTpatuikauii puanky, nepcoHanizauyii nikysaHHs Ta NPorHo3y rnepeobiry 3axBoproBaHHS.

KntoyoBi cnoBa: yykposuii giabet 2-ro Tury; naTeHTHUV aBToIMyHHWI [iabeT Jopocnx; giabeT-acoyivioBaHi
aBToOaHTUTING; heHoTuI
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Bctyn

LlykpoBuii niadet 2-ro tumny (LIJ12) TpaguuiitHo BBaxa-
€TbCSI META0OJIIYHUM 3aXBOPIOBAHHSIM, B OCHOBI MaTOTeHE-
3y SIKOTO JIEXKUTh iHCYJTIHOPE3UCTEHTHICTh Ta MOPYIIEHHS
GYHKIIT 3-KITITHH MiAIUTYHKOBOI 3271031, 1110 MPOSBISIETHCS
BiTHOCHOIO HEOCTaTHICTIO iHCyMiHY. [IpoTe B yacTuHuM na-
LI€HTIB i3 KJIiHiYHUM niepebirom LIJ12 BUSIBISIIOTH O3HAKKU
aBTOIMYHHOTO IpOLIeCy, 30KpeMa HasiBHICTb MiABUILIEHOTO
TUTPY aBTOAHTHUTI 10 TyTamaTnekapookcunasu (GADA),
1110 BKA3y€ Ha HasIBHICTh aBTOIMyHHOTO KOMIIOHEHTA 3aXBO-
proBaHHS. 3TiHO 3 CyJaCHUMM JJAHUMU YacTOTa BUSIBJICHHSI
aBroaHTuTil GADA cepen nauienTis i3 11/12 nepeOyBae B
Mekax Bim 5 mo 15 % 3ayiexkHo Bil MOIyJIsLii Ta KpUTepiiB
JiarHOCTUKH [1].

BusgpnenHs mo3utuBHOro TUTpy aBToaHTUTII GADA
(AT GADA) y narieHtiB 3 kiiHiYyHUM Tiepebirom L2
ACOLIIOETHCS 3 OUIBII HIBUIAKUM BUCHAXEHHSM [3-KJIITUH
HiAIITYHKOBOI 3aJI03M, 110 TIPU3BOAUTH OO0 HEOOXiTHOCTI
iHCyJIiHOTepaIlii B cepeIHbOMY Ha 3—5 pOKiB paHillie, Hixk
y GADA-HeratuBHux nauieHtiB [2]. Lleit cran miarHoc-
TYETHCS SIK JATEHTHUI aBTOIMyHHUI AiabeT y 1opociaux
(Latent autoimmune diabetes in adults, LADA) [3]. IHomi y
nauieHTiB 3 KiaiHiYHUM niepebirom LIJI2 Mu Moxemo crio-
cTepiraTd po3BUTOK TIITONTiKEMiIYHUX CTaHIB MPU 3aCTOCY-
BaHHI MepopaibHUX 1IYKPO3HWKYBaJIbHUX TIperapariB, 110
Moxe O0yTu 3yMoBJIeHMi ninBuieHHAM piBHI AT GADA 'y
TaKUX MAILEHTIB Ta HIDKYOIO PE3UCTECHTHICTIO 10 iHCYIIIHY
[4]. JTateHTHUMIT aBTOIMYHHUIT HiabeT Ta TepMiH LADA OyB
3anponoHoBanuii T. Tuomi, L. Groop, P. Zimmet et al. y
1993 potii as onucy KOropTy nauieHTiB 3 TOBIJIbHO MPO-
rpecyodolo (opMOI0 aBTOIMyHHOTIO Iia0eTy, BilMOBITHO 10
pe3yJbTaTiB KJIiHIYHUX CITOCTEPEXEHb, METOIO SIKUX OYyJI0
BinpizHutu LADA-aiaGeT Bia KJ1aCUYHOIO IIYKPOBOIO Jia-
oety 1-ro Tumy (LIJ11), 3a sskoro iHCyIiHOTepaItis MoTpiOHa
Ha MOMEHT BCTAHOBJIEHHS AiarHosy, i Bix L1J12, 3a skoro
iHCYJIiH MOXXe OyTu MOTpiOeH MpUHAWMHI Yyepe3 OeKiibKa
POKIB ITiCJIs1 BCTAaHOBJICHHSI AiarHo3y [35].

HayxoBi nocnimkeHHs moka3auu, 1o naiieHtu 3 112
i MO3UTUBHUM TUTPOM aHTUTIT GADA MatoTh 0coOIMBUIA
iMyHOTreHeTUYHUI nmpodifb, BKIoYaouyu Bapiamii HLA-
reHiB, xapakrepHi mra /1. e cBigunTh 1Ipo icCHyBaHHS
KOHTUHYYMY Mi>X aBTOIMYHHUM Ta KJIAaCUYHUM MeTa0O0Iiy-
HUM 1ia0eToM, 10 MOTpeOy€e Mepersiay CyJacHUX ITiaxo-
IiB 10 MiarHOCTUKM Ta JIIKyBaHHSI TaKUX Malli€HTIB. 3 iMy-
HoJstoriyHoi Touku 30py LADA-nia6et nonionuit mo L1,
OCKiJIbKM aBTOAHTUTIJIA 10 OeTa-KJIiTUH ocTpiBLiB JlaHTep-
raHca ImpucCyTHi, Xo4a B MEHIIMX TUTPaxX, a iMyHOJIOTiYHe
MOILIKOMXEHHS IIPOTrpecye Habarato MOBiIbHIIIE, HiX ¥
kiacuyHomy LIJI1. JlaTeHTHMIT aBTOIMYHHUIA 1iabeT BU3HA-
YA€EThCSI MEBHUMU TeHeTUYHUMU akTopamu. Ak i B L1,
pusukK po3BUTKy LADA-niabety HaliBUIIIMiIL y HOCIIB MeB-
Hux rartotuniB HLA. I'enu HLLA KonytoTbh rojioBHi TicTo-
CYMICHi aHTUTEHH, SIKi MalOTh BaXJIMBi iMyHOPETYJISITOPHI
¢yHK1Iii, TOMYy He AMBHO, 110 LADA-aiabeT cipuuuHeHuit
MOPYILICHHSIM B iMyHHill cuctemi. Cepen reHeTUIHUX JIO-
KyciB, nputamanHux LI/11 i moB’si3anux 3 LADA-niabeToMm,
BUIUISIIOTH TOJIOBHUI KOMILIEKC TicTtocyMicHocti MHC,
PTPN22, SH2B3 Tta INS [6]. Tpurepamu 10 aBTOiMyH-
HOI BilMOBiIi MOXYTb BUCTyIaTu Bipycu Kokcaki, eHTe-
pOBipycH, IMTOMETAJIOBipyC, Bipyc KpacHyxu, rpumy B,

BipycC emimeMiYHOTO mapoTuTy, a HemoaaBHO SARS-CoV-2
(COVID-19) [7]. Paniie Hamu OyB onucaHuil KJIiHIYHUI
BUIIaJIOK BIIEpIlle BUSBJICHOIO JIATEHTHOIO aBTOIMyHHOTO
niabeTy, YCKJIaAHEHOTO MiOKapAMTOM ITicJisl IepeHECeHOTo
COVID-19 [8].

IcHytoTh maHi, 110 JJaTEHTHUI aBTOIMyHHUI niabeT
MOXe MaTH KiJibKa CHiJibHUX ¢akTopiB pusuky 3 L2,
BKJTIOYAIOYY HAAMipHY Bary, MaJOpyXJIMBHI CITOCiO XKUTTS,
BXXMBaHHST aJIKOTOJTIO Ta KypiHHS. Lli YMHHUKM BifoMi CBoiM
BILUIMBOM Ha iHCYJIiHOpPE3UCTEHTHICTh, a OTXKEe, KPiM iHCY-
JiHOAEe(QiUTY, CIPUINHEHOTO aBTOIMYHHUM MOIITKOIKEH-
HSIM [3-KJIiTUH, IHCYJIiIHOPEe3UCTEHTHICTh MOXKe BilirpaBaTu
BaXKJIMBY pOJIb y MaTOTeHe3i maHoro tuiy giadety. Jlo Toro
XK 1€ 03Hayae, 10 MaHidecTallisi aBTOIMyHHOTO Aia0eTy, K
i A2, mo meBHOI Mipy MoXe OyTH YIOBIIbHEHA 3a JOII0-
MOTro0 Moau@iKallii crocody KUTTSI, TAKOI SIK 3MEHIIIEHHST
Baru, 30ijblIeHHs (hi3MYHOI aKTUBHOCTI Ta BiIMOBa Bif
LIKiJJIMBUX 3BUYOK [9].

IManientu 3 GADA-no3utuBHuM LIJ12 MaroTh ocooIm-
BUil MeTaboniuHnii ¢peHotun. Kpim Toro, BOHM MOXYTh
MAaTH MiABUILEHUN PU3UK PO3BUTKY iHIIIMX aBTOIMYHHUX
3aXBOpIOBaHb. BpaxoByloun MOTEHIIiiTHMI BIJIMB HA TAKTU-
Ky JIiKyBaHHSI, €BporieiicbKa acolliallis 3 BUBUCHHS 1iabeTy
(EASD) ta AMepukaHchbKa niadbetuuyHa acoiialiiss (ADA)
PEKOMEH/IYIOTh IMPOBOJIUTH TECTYBaHHSI HAa aBTOAHTUTIjIa
1o GADA y naiieHTiB 3 HekylacuuHuM nepebirom LI12. o
TaKUX MaLi€HTIB HaJleXaTh MOJIOAi 0ocobu 3 Hu3bkum IMT,
MAaLliEHTH 3 LIBUIKUM IMPOTrpeCyBaHHAM 1iabeTy 10 moTpedu
B iHCyJIiHI Ta 0co0OM 3 CiMEMTHMM aHAMHE30M aBTOIMyHHUX
3aXBOpIOBaHb [3].

IIpore y Hamiit KpaiHi gaHi 11010 BUSBIEHHS IiIBU-
IIEHUX PiBHIB AiabeT-acoliloBaHUX aBTOAHTUTII Y KPOBi
MalieHTIB 3 KIiHiYHUM niepedirom LIJ12 maiike BincyTHi.

3 orisgay Ha KIIHIYHY 3HAYYIIiCTh IIOTO IMUTAHHS
METOI0 HAIIIOTO JOCJIIXKEHHSI € OIliHKA YaCTOTU BUSIBJICH-
Hs NigBUINEeHMX piBHIB aBTOaHTUTII GADA y XBopux i3
KaiHiYHUM Tiepedirom LI/12, a TakoX BU3HAYEHHSI IXHBOTO
3B’S13KY 3 KJIiHIYHUMM, META0OTIYHMMU Ta COLiaJIbHUMU
XapaKTepUCTUKAMU MAIli€HTIB.

MarTtepiaAu Ta meToamn

JlocimkeHHs BAKOHAHO BiMOBITHO 10 BUMOT JOTPU-
MaHHS €eTUYHUX HOPM Ta IIPpUHLUIIIB [ e1bCiHChKOI neKiia-
patiii. YciM yyacHMKaM 10 1ovaTKy JOC/iIKeHHs OyJI0 Ha-
JIaHO JIeTaJIbHY MUCbMOBY iH(OpMallilo PO AOCTiIKEHHS.
[Iporpamy obcTexkeHHs, iH(OpMaLIifo I MamieHTa ta hop-
My iH(OPMOBaHOI 3rou Malli€eHTa Ha y4acThb Y JOCiIKEeHH1
PO3TJISTHYTO Ta 3aTBEPIKEHO eTUYHOI0 KoMiciero. KoxHa
JIIOAWHA, BKIIIOYE€HA B JOCTIIKEHHS, TOOPOBIIBHO MMM~
cajna ¢opMy 3rofiy 1100 Y4acTi y AOCTiIKEHHI.

VY nocnimkeHHs BKIIoUeHO 48 TMalli€HTIB i3 KJIiHIYHUM
rnepediroM 1yKpoBOro 1iabeTy 2-ro TUILY, CEpel SIKIUX 0yJ10
30 (62,5 %) yonosikis Ta 18 (37,5 %) xiHOK. YciM XBOprM
MPOBOIMIN 3a0ip BEHO3HOI KPOBi HATIIE ITiCsI BOCbMM-
TOIMHHOTO TOJ0yBaHHs. B cupoBaTii KpoBi BU3HAYAIN
piBeHb 3arajgbHOro Xosectepuny (XC), rpuriinepunis (TT),
XO0JIeCTepUHY JjinonporeiniB Hu3bkoi (XC-JIITHI), Bu-
cokoi minbHocTi (XC-JITIBILL), kpeaTuHiHy, acriaprar-
aminotpaHcdepasu (ACT) Ta ananHiHamiHOTpaHchepa3u
(AJIT). KoH1leHTpalli10 III0KO3HU Y IIa3Mi KpOBi BU3HAYAJIN
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TJIIOKO300KCHIA3HUM METOZIOM Ha 0ioXiMiYHOMY aHastizaTo-
pi. I'mikoBanwmit remornio6in (HbAlc) ta C-nenTua Bu3Ha-
YaJy iMyHOXiMiYHUM METOIOM 3a JOIIOMOIOI0 aBTOMAaTH30-
BaHOTO aHaizaropa. s KinbKicHoro Bu3HaueHHS AT 1o
GADG5 3aCTOCOBYBAIM «CEHIBIU»-METO/ iIMyHOXEMITIOMi-
HecueHTHOro aHauizy. LIIBunKicTh Kiiy0oukoBoi inbTpartii
(LKD) pospaxoByBanu 3a ¢opmynaorw CKD-EPI Binmo-
BimHO mo pekomeHnaniii KDIGO. Ycim xBopuM BU3HaAYaIN
aJIbOYMiHYpil0 B PAaHKOBIili MOPIIii cedi iMyHOTypOianume-
TpuuHuM MetonoMm. [Tpu IITK® nuxye 3a 60 mi/xB/1,73 M2
Ta/ab0 HasIBHOCTI albOYMiHYypii BCTAHOBJIIOBAJIM [iarHO3
XpOoHiYyHOI xBopoOU HUpOK (XXH).

Vci KinbKicHI TOKa3HUKY HaBeleHi y BUTIAni Me —
Median, LQ — Lower Quartile, UQ — Upper Quartile. Ka-
TeropiajbHi 3MiHHI IIpeICcTaBIeHi Y BimcoTkax. JIist aHamizy
OTPUMaHUX JaHUX BUKOPUCTaHi METOIM BapialliiiHOI cTa-
TUCTUKHU 3a Jornomoroio rmporpamu MedCalc® Statistical
Software version 19.7.2 (MedCalc Software Ltd, Ostend,

Ta6nunys 1. KniHiko-nabopaTtopHa xapakTepucTmka
nayieHTiB 3 kniHiyHum nepe6irom L2 (n = 48)

MokasHuku

Me (LQ-UQ)

Bik, pokiB

63,1 (55,2-70,8)

Bik pe6roty L2, pokis

54,0 (48,0-64,0)

Tpueanicte L2, pokis

6,9 (3,7-11,9)

CAT, MM pT.CT. 135,0 (125,0-150,0)
OAT, MM pT.CT. 80,0 (80,0-90,0)
[Mioko3a KpoBi HaTLLEe, MMOSIL/N 7,8 (6,4-10,8)
MikoBaHWin remornobiH, % 7,6 (6,3-8,8)
C-nentug, Hr/mMn 3,7 (2,8-4,6)

KpeaTuHiH, MKMonb/n

94,8 (82,8-108,5)

LLUK®, mn/xB

72,0 (54,0-80,0)

AnbbyMmiHypis, Mr/r 4,3 (3,2-15,7)
3aranbHuin xonectepuH, MMOSb/N 5,3 (4,0-6,0)
XC-NMBLU, mmonb/n 1,2 (0,99-1,3)
XC-JTMHLL, mmonb/n 3,4 (2,4-3,9)
Tpurniuepuamn, MMosb/n 1,7 (1,4-2,5)

AcnaprtartamiHoTpaHcdepasa, Op/n

25,4 (18,1-47,7)

AnaHiHamiHoTpaHcdepasa, Og/n

30,7 (19,1-46,9)

TMpumitkn: Me — Median; LQ — Lower Quartile; UQ —

Upper Quartile.

Tabnuysi 2. AHTPONOMeTPUYHI MOKa3HUKN
obectexceHnx moge 3 A2 (n = 48)

MokasHukKn Me (LQ-UQ)
Bara, kr 91,5 (82,0-104,0)
3picT, cm 169,5 (165,0-176,5)
O6Big Tanii, cm 108,5 (100,0-116,0)
O6Bif CTEroH, CM 105,0 (100,5-114,0)

IMT, kr/m?

32,7 (27,7-35,4)

Mpumitkn: Me — Median; LQ — Lower Quartile; UQ —

Upper Quartile.

Belgium; https://www.medcalc.org; 2021) (Trial-version).
BpaxoByroun HeHOpMaJbHUI XapaKTep pO3IOIily JaHUX
BUOipKU, TTIOPiBHSHHS I'PYII 30iACHIOBAIN 3 BUKOPUCTAaHHSIM
Mann-Whitney U-test. JI;ist mopiBHSIHHSI KaTeropiaJbHUX
3MIHHUX MiX rpynaMy BUKOpUCTaHO Kputepiii [TipcoHa x>
BinMiHHOCTI cepenHiX BEJIMUMH BBaXKaaucsl 3HAUyIIUMU
mpu p < 0,05.

Kiriniko-1abopaTopHa xapakKTepuUCTHKA ITAILli€EHTIB i3
KJiHigyHUM niepebirom L1112 HaBeneHa y Taba. 1.

VYciM nauieHTam 0ys10 IIPOBEACHO aHTPOIIOMETPUYHI BU-
MiproBaHHS. Macy Tijia Ta 3picT BU3HavYaJIx 3a TOITOMOT0I0
MOBiPEHUX €JeKTPOHHUX Bar Ta IOPTAaTUBHOTO CTadioMeTpa
BinnosigHo. O6Bix Tamii (OT) Ta cteron (OC) BuMiproBaiu
y noJjioxeHHi crosgun; cucroniunuii (CAT) i giacTomiyHuit
(IIAT) aprepianbHUl TUCK — Y TIOJIOXKEHHI cuasdu. IH-
nekc Macu tiia (IMT) po3paxoByBau SIK BiTHOILIEHHST Macu
TiJla B KiJlorpaMax 10 KBaapaTy 3pocTy B MeTpax. JleTaabHa
AHTPOMNOMETPUYHA XapaKTePUCTUKA TOCITIIKyBaHUX OCi0
HaBeleHa y Ta0J. 2.

PospaxoBanmii IMT B 00cTexkeHMX HaMU MAaIli€HTIB
BinnmoBigaB kpurepisgm oxupinus I crynens (IMT 30—
34,9 xr/m?). TakoxX OyJIu BUSIBJIEHI O3HAKW abIOMiHAIb-
HOTO OXHUPIiHHS: cepenHiii 00Bin Tamii craHoBuB 108,5 cM,
1110 ACOLIIOETHCS 3 BUCOKUM PU3UKOM IepeadyacHOi CMepTi
Ta PU3UKOM PO3BUTKY CEPIIEBO-CYIMHHUX 3aXBOPIOBaHb
(CC3). Takuii (peHOTUIT € MEHII TUIIOBUM JUIs1 TTalli€HTIB
i3 LADA-pgia6eTom [10].

IHdopmaltiss mpo 1ykpoBuii giabeT, OOTSKEHY CIai-
KOBICTb 3 IIPUBOIY OiabeTy, TOJI0AyBaHHS OAThKIiB ITiJ yac
rosogoMopiB 1932—1933, 1941—-1945 i/a6o 1946—1947
POKiB, MiaOeTUYHY PETUHOIATIiIO, TilIepTOHIUHY XBOPOOY,
rnepeHeceHui iHGapKT Miokapaa, yepe3lKipHe KOpo-
HapHe BTPYYaHHS$, iHCYJbT Oyjia OTpUMaHa 3 MEAUYHUX
BHUCHOBKIB Ta BUITMCOK 3 iCTOpiii XBOPOOU MAIli€HTIB, SIKi
Opasiv y4yacTb y nociaiakeHHi. JliarHocTuKy niabeTuyHo1
nepudepuynoi Heiipomnarii (JIITH) mpoBonuiu BigmoBimHO
IO CyYaCHUX KJIiHIYHUX PEKOMEHIAIlil 3 BAKOPUCTAHHSIM
CTaHIAPTU30BAHUX METOAUK, CIIPSIMOBAHUX Ha OLIIHKY
YYTJAUBOCTi, (DYHKIIIOHAJIBHOTO CTaHY MepudepuIHux
HEepBiB Ta KIJIiHIYHOI CUMITOMATUKM. [ NiarHOCTUKU
iImeMivyHOI XBOpPOOM ceplls y IMAlLli€EHTIB, y SKUX paHillle
1ieil niarHo3 He OyB BCTAaHOBJIEHUI, BUKOPHUCTOBYBABCS
HaBaHTaxyBajabHuii EKI'-TecT (Tpeamin-TecT) 3rigHo 3
npoTokosioM Bruce. JliarHo3 ceplieBoi HeOCTaTHOCTI CTa-
BUBCSI Ha OCHOBI KJIiHIKO-iHCTpYMEHTAJIbHUX METO/iB,
BimmoBigHO 10 pekoMeHmauiil BeceykpaiHchKoi acomialtii
KapJioJjioriB YKpaiHu 3 MiarHOCTMKU, JIIKYBaHHS Ta MpPo-
GUIAKTUKNA XPOHIYHOI CepleBOi HEAOCTaTHOCTI, 3aTBEP-
mxeHux y 2024 pomi.

Takum yrHOM, Y JOCTIIXKEHHI MU 3aCTOCYBaId KOMII-
JIGKCHUH MiXia 10 OLiHKY KJIiHIYHUX, Oi0OXiMiYHUX Ta aH-
TPOIOMETPUYHMX MOKA3HUKIB Y Malli€HTIB i3 KIiHIYHUM
niepedirom LIJ12, 1110 103BOJISIE BCeOiYHO OXapaKTepu3yBaTh
iXHiil MeTaboMiYHNMI Tpodisb Ta 0COOIMBOCTI (PEeHOTUITY.

PesyAbTaTH

Mu npoaHanidyBalu 4acTOTy YCKJIa@HEHb, CYNyTHIX
CTaHiB, CiMelfHOro aHaMHe3y Ta (PaKTOpPiB COCOOY KUTTS
B 000X TpyIax H0CTiIKyBaHUX HAMU NALiEHTIB 3 KJIIHIYHUM
nepebirom LI/12. AHami3 oTpuMaHUX TaHUX CBITYUTH IIPO
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BUCOKY YaCTOTY CeplIeBO-CYJAMHHUX YCKJIaTHEHb Ta KOMOP-
OigHUX CTaHiB cepell 00CTeXXeHUX HaMU XBOopuX. PesynbraTn
BimoOpaxkeHi B Ta0. 3.

Mu BcTaHOBWIM, 110 3HAYHA YacTKa TMaIliEHTIB Ma€ Ci-
MeliHui anamues 11J12, 1110 minTBepaKye pob TeHeTUYHO1
CXWJIBHOCTI Y pO3BUTKY 3aXBoproBaHHS. CJ1il 3BEpHYTH yBa-
ry Ha oci0, yui 6aTbKu abo pigHi 6paTu il cecTpu 3a3HaIU
BILUIMBY TOJIONY ITig yac rosomoMopiB 1932—1933, 1941—
1945 i/a60o 1946—1947 pokiB, 1110 MiATBEPIKYE eMireHETHY -
HU BIUTMB Ta MOXe OyTH (haKTOPOM PU3UKY METAOOTITHUX
MopylIeHb y ixHix HamankiB. Cepen KOMOPOiTHNX CTaHiB
HaUMOIIMpPEeHIIIMMU BUSIBUIKCS TillEepTOHIYHA XBOPOOa,
cepleBa HeIOCTaTHICTh Ta illleMidyHa XBOpoOa ceplisi, 110
BKa3y€e Ha BUCOKY Kap1ioMeTa0oIiyHy OOTSKEHICTh JaHOT
norryanii. Takox 3HaYHa yacTKa ITalli€HTIB Maa giabe-
TUYHi YCKJIaJHEHHSI, 30KpeMa AiabeTUYHy peTUHOIATIIo,
HEeWpoMmaTilo Ta XpOHIYHY XBOPOOY HUPOK, 110 MiAKPECTIOE
BaXJIMBICTh PETEJIbHOTO MOHITOPUHTY Ta CBOEYACHOTO JIi-
KyBaHHs. DakTopu CrocoOy XKUTTS, TaKi SIK MaJiHHS Ta
BXMBaHHS aJTKOTOJII0, MOXYTb BilirpaBaTH poJib y Mporpe-
CyBaHHIi 3aXBOPIOBAHHS Ta MiABUILIEHHI CEPLEBO-CYAMHHOTO
pusuKy. JloTpuMaHHs aietu Oyiio 3adikcoBaHo auie y 38 %
MaIi€HTIB, 110 MOXE CBiIYUTHU MPO HEAOCTATHI piBeHb
KOHTpPOJIIO 3a Mogudikalliero crmocooy xkuttsa. OTpuMaHi
NaHi MiIKPECTI0I0Th HEOOXiMHICTh KOMIUIEKCHOTO TTiIXOLY
110 BelleHHs TawieHTiB i3 1112 3 ypaxyBaHHSIM MHOKXUHHMX
KOMOPOITHIX CTaHIB Ta BIUIUBY (PAKTOPIB CITOCOOY KUTTSI.

JIns mpoBeneHHs aHaJTi3y YaCTOTU BUSIBJIICHHS TTiIBUILIE-
HUX piBHIB aBToaHTUTLI 10 GADA y mauieHTiB 3 KIIiHiYHUM
nepebdirom LIJ12, a TakoX BU3HAYECHHST iIXHBOTO 3B’SI3KY 3
KJIiHIYHUMHY Ta METa0O0JIiYHMMU XapaKTepUCTUKAMU JOCITi-
JIKYBaHi malieHTy OyJy po3mnoijieHi Ha ABi KJIiHIYHI rpy-
MU 3aJIEKHO Bil HASBHOCTI MO3UTUBHOTO YU HEraTUBHOTO
TuTpy antutin go GADA. BigmoBinHO 10 TecT-cucTeMu
MeTony BusHaueHHs GADG6S MoKa3HUKH, 110 TIepeOyBaroTh
y Mexax 1—17 MO/MJ1, BBaxKalOThCSI HOPMAaIbHUMMU, TOI SIK
piBeHb aHTUTIJ, 1110 TiepeBuiiye 17 MO/Mi, BUBHAYAETHCS
SIK TiABUILEHUH, a00 XX IMTO3UTUBHUIA.

Kniniuna rpyna 1 Bkitouasna 42 naui€eHTH 3 HOpMaiib-
HUM piBHEM aBTOAHTUTLI. BoHu Oyam kjacugikoBaHi K
GADA-neratuBHi xBopi 3 LIJ12. Kirinigyxa rpyma 2 ckiaga-
nacs 3 6 mauieHTiB 3 miaBueHuM piBHeM AT 1o GADA,
sKi Oynu knacudikoBaHi 1K GADA-TIO3UTUBHI MMalliEHTU
3 LIJI2. ¥V mocrmimKkeHHi BU3HAYE€HO, 110 YaCTOTa BUIMAI-~
kiB 1IJ12 3 mosutuBHuUM TUTpoM AT 10 GADA cTtaHOBUTH
12,5 %, toni sixk yactora GADA-HeraTUBHUX TMAIliEHTIB CTa-
HOBUTH 87,5 %.

JJ1st Hac BaXKJIMBO PO3YMITH KJIiHIUHI Ta METaOOIiTHI
XapaKTepPUCTUKHU (PEHOTUITY TMAIIEHTIB Ta iX BIIMiHHOCTI, a
TaKOX BU3HAYMTU OCOOJMBOCTI KJiHiuHOrO nepebiry 11J12
3 HOpMaJbHUM Ta MiABUIIIEHUM PiBHEM aBTOAHTUTLI 10
GADA.

3 MeTOI0 JeTaJbHOIO IMMOPIBHSIHHS MiXK JBOMa TpyIHaMu
Maui€eHTiB (3 HOpPMaJIbHUM Ta MiJBUILEHUM piBHEM aBTO-
aHTtuTiia 1o GADA) Mu npoBenu MOpiBHSJIBHUI aHAJIi3
KJIiHiKO-J1TaOOpaTOpHUX MOKA3HUKIB, 1110 T103BOJISIE OLIIHU -
TH criel(ivyHi XapaKTepUCTUKU KOXKHOI IPYIH Malli€HTIB.
Lle BkiTtOUae B cede pi3Hi aCNeKTH, TaKi sIK BiK, TPUBaIiCTh
3aXBOPIOBaHHS, METa00JIiUHi TOKa3HUKM, PiBeHb INIiIKOBa-
HOTI'0 reMOoII00iHy, MapKepu (OYHKIIII HUPOK, piBEHb JIilTi-

Tabnmys 3. Yactota ycknagHeHb, O6TAXEHOro
cimesiHOro aHaMmHe3y Ta (haKTopiB criocoby XUTTA
cepen ob6ctexceHunx nayieHtis 3 A2, % (n = 48)

Moka3Huk BipcoTok
Batbko xBopiB Ha L2 9
Matu xBopina Ha L2 17
Cunbeu xBopinu Ha giabet 8

lonopyBaHHA MaTepi
B 1932-1933, 1941-1945 38
i/ab6o 1946—1947 pokax

lonogysaHHA 6aTbKa
B 1932—-1933, 1941-1945 36
i/a6o 1946—1947 pokax

lonogysaHHA 6paTiB Ta cecTep

y 1932-1933, 1941-1945 13
i/a6o 1946—1947 pokax

lluemivyHa xBopoba cepus 42
linepToHiyHa xBopob6a 92
IHdbapKT Miokapaa 25
IHCynbT 2
CepueBa HepocTaTHICTb 83
XpoHi4Ha xBopoba HMPOK 34
[HiabetnyHa Henponaris 65
HiabetnyHa peTnHonaTis 33
LoTpumaHnHs gietn 38
ManiHHs 15
B>XuBaHHs ankoronto 15

lMpumiTka: HaBefeHO BifCOTOK nayieHTIB, sIKi MaroTb
BKa3aHy O03HaKy (MoKa3HUK).

IIiB, a TAKOX aBTOIMYHHI Ta iHIIIi 6ioxiMiuHi Mmapkepu. I1o-
PIBHSIHHS KJIiHIKO-71a00paTOPHUX MOKAa3HUKIB TO3BOJISIE
BU3HAUYUTU MOTEHIIiiHI (paKTOpHU, ITOB’s13aHi 3 PO3BUTKOM
GADA-10o3uTuBHOTO niabeTy, Ta iX BIJIUB Ha MPOTpecy-
BaHHS 3aXBOPIOBAHHS B MALliEHTIB 3 MiABUILIEHUM PiBHEM
AT mo GADA. IlopiBHsUTbHA XapaKTepUCTUKA HaBeAeHA
B Tab1. 4.

Sx 6aunMo 3 Tab1. 4, pe3yabTaTu IOKa3aJIi CTaTUCTAY-
HO 3HAUYIIi BiAMIHHOCTI Y HU3Ili MapaMeTpiB, 1110 CBITYUTh
PO HASIBHICTh BiAMiHHOCTEl Mepediry 3aXBOproBaHHS B
TOCTIIKYBaHUX HAMU TPyIax XBOPUX 3 1iabeToM.

Bix ne6roTy niabeTy y maui€eHTiB 3 MMO3UTUBHUM THU-
tpoM AT 1o GADA 0OyB BipOriZHO BHUIIIMM, HiXX Y XBOPUX
Ha kiacuyaumii LI12. Lle cBiguuTh po OibII Mi3Hil 1TO-
YaToOK 3aXBOPIOBAHHS MPU aBTOIMyHHOMY Iia0eTi mopoc-
Jmx. TpuBaicTh 3aXBOpIOBaHHS OyJia BipoTiIHO MEHIIIOIO
y LIMX Xe Mali€HTiB MOPiBHSIHO 3 XBOPUMM i3 KJIACUUHUM
LJ12. GADA-tio3utuBHiI namienTu i3 112 Manm MeHImmia
iHIEeKC Macu Tijla i He Majqu OXMpPiHHS, Ha BiIMiHY Bix
GADA-HeratuBHMX nanieHTiB 3 LI/12, gxi Manu nepiamii
CTyNiHb 0XUpiHHA. OOBin Tamii OyB BipOriZHO MEHIIUM
y xBopux 3 migBuineHuM piBHeM AT no GADA. Lle moxe
CBIiTYUTH TIPO (PEHOTHUIIOBI BIIMiHHOCTI B TUTIAX OKUPIiHHS
MiXX IMMU I'pyHaMu, KOJU NalieHTy 3 KiacuuyHum L1112
MalOTh OUTBIITY CXWJIBHICTD A0 a0MOMiHAILHOTO OXUPIiHHS.
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Ta6nuys 4. lNopiBHsINIbHA XapaKTepUCcTUKa KIliHIKO-1abopaTopHUX NOKa3HUKIB y NauieHTIB

i3 HopmanbHum Ta nigsuweHum pisHem AT go GADA

GADA-no3uTUBHUMA

GADA-HeraTMBHUM

Moka3Huk ua2, n =42 ua2,n=6 Z p
Me (LQ-UQ) Me (LQ-UQ)
Bik xBOpuX, pokiB 61,73 (565,16-70,42) 64,82 (61,99-78,28) -0,79 0,427
Bik ge6roTy piabeTy, pokis 54,0 (45,0-61,0) 62,5 (60,0-70,0) -2,23 0,026
TpuBanictb giabeTy, pokis 7,37 (3,48-12,39) 2,0 (1,90-2,73) 3,23 0,001
3picT, c™m 169,5 (165,0-176,0) 171,0 (165,0-180,0) -0,26 0,791
Bara, kr 96,5 (83,0-107,0) 86,0 (65,0-92,0) 1,51 0,131
IMT, kr/m? 34,14 (28,09-36,36) 28,21 (26,85-30,56) 2,23 0,026
O6Big Tanii, cm 109,0 (101,0-116,0) 97,5 (94,0-102,0) 2,77 0,006
O6BIf CTEroH, CM 106,0 (102,0-114,0) 101,5 (100,0-117,0) 0,72 0,473
CAT, MM pT.CT. 135,0 (125,0-150,0) 128,0 (117,0-150,0) 0,50 0,618
OAT, Mm pT.CT. 80,0 (80,0-90,0) 83,5 (77,0-89,0) -0,16 0,876
[Mioko3a KpoBi HaTLLEe, MMOJSIL/N 7,85 (6,60-11,20) 6,4 (6,00—10,00) 1,00 0,317
MmikoBaHW reMornobiH, % 7,3 (6,3-8,8) 8,4 (5,7-8,5) 0,50 0,618
KpeaTvHiH B nnasmi KpoBi, MKMOSb/N 94,8 (83,4-108,5) 93,5 (77,4-108,4) 0,24 0,811

LLUK®D, mn/xB

73,0 (54,0-80,0)

67,5 (58,00-77,00) 0,45 0,655

ouiHka 3a wkasnoto Big 0 go 100, 6ann

AnbbymiHypis, Mr/g 4,0 (2,95-11,20) 56,8 (7,3-385,6) -2,05 0,040
3aranbHuin xonectepuH, MMOSIb/N 5,3 (4,10-6,00) 5,45 (3,80-7,00) -0,22 0,824
JINBLL, mmonb/n 1,14 (1,00-1,33) 1,2 (0,99-1,33) -0,39 0,700
NMHLL, Mmonb/n 3,36 (2,43-3,81) 3,53 (2,12-4,47) -0,20 | 0,843
Tpwrniuepvamn, MMosb/n 1,73 (1,36-2,59) 1,49 (1,10-2,02) 0,63 0,527
AcnapTartamiHoTpaHcdepasa, Og/n 27,3 (19,9-49,7) 19,4 (10,6-24,1) 2,05 0,041
AnaHiHamiHOTpaHcdepasa, Op/n 33,65 (23,40-46,90) 17,4 (12,4-22,1) 2,52 0,012
C-nenTtua, HI/MnN 3,97 (2,82-5,07) 2,01 (0,89-3,12) 2,44 0,015
Bawue 3n0poB’s: 64,0 (50,0-75,0) 75,0 (70,0-80,0) | -1.98 | 0,047

Mpumitkn: Me — Median; LQ — Lower Quartile; UQ — Upper Quartile; nopiBHAHHS rpyn 34iicHI0Banu 3 BUKOPUC-

TaHHsM Mann-Whitney U-test.

PiBeHb riaikoBaHOTO reMorio0iHy OyB TMOmiOHUE Y
000X DOCTiIXKyBAaHUX HaMU Tpynax XBOPUX, 11O CBIAYUTH
PO CXOXWI PiBeHb JOBIOCTPOKOBOTO KOHTPOJIIO TliKe-
Mmii. OnHaK MU BUSIBUIM, IO MALli€EHTH 3 aBTOIMYHHUM
KOMITOHEeHTOM 3axBopioBaHHS (GADA-1Io3uTHUBHI) Manu
BipOTiTHO BUIIWI1 piBeHb abOYyMiHYpil, 110 € BaXXJTUBUM
MOKa3HUKOM PO3BUTKY iaOeTMYHOI HedpoIaTii, mopiB-
HstHO 3 KiacuyHuM LJI. Lle Mmoxe cBimunTu mpo Ginbiry
cxuibHicTh GADA-TIO3UTUBHUX MALIIEHTIB 10 PO3BUTKY
HUPKOBUX ycKianHeHb. [IpoTe piBeHb KpeaTHHiHY Ta T10-
ka3Huk [IK® BiporigHO He BiIpi3HSJIMCH Y TOCTiIKYyBa-
HUX HaMmu Tpynax xBopux. PiBens C-nentuny, sikuii Bimo-
Opakae iHCYJIIHOBY CeKpellito, OYB BipOTiqHO HUXKYUM Y
GADA-no3utuBHuX namieHTiB 3 LIJ12, 110 ¢cBiguuth npo
3HMXKEHY 3IaTHICTh 0 iHCYJIIHOBOI CeKpellii TOPiBHSIHO 3
rpynoo GADA-HeraTuBHUX namieHTiB i3 LIJ12.

Y nocninxeHHi MU BUSIBUJM CTAaTUCTUYHO 3HAUY-
i BimMiHHOCTI y piBHSIX nediHKoBUX epmeHTiB ACT
Ta AJIT Mix xBopumu Ha KinacuuHui 11J12 Ta mamieH-
tamu 3 GADA-nosutuBHum niadberom. PiBai ACT Ta
AJIT y nanienTi 3 LIJI2 Oyau BipoTiZiHO BUILMMU, HIX Y
GADA-no3utuBHux xBopux 3 LIJ12.

Hamri nanientn 3 knacuynum L2 Manu oxXupiHHS
I crynenst (IMT 34,14 xr/m?) Ta abaoMiHalbHE OXUPIHHS,
ixHii1 00Bix Tamii ctaHoBuB 109 cM, 1110 TTOB’s3aHO 3 MeTa-
0oJ1iuHO acouiifoBaHo0 xBopoOoto nevyinku (MACXIT).
OXUpiHHS Ta IHCYTiHOPE3UCTEHTHICTh CIIPUSIOTH XK POBIlA
iHdinbTpalii MeviHKu, 1110 YacTO CyIPOBOIXKYETHCS TTif-
BUILIEHHSIM piBHS TpaHCaMiHa3 yepe3 XUpPOBY AUCTPOdiio
renaToluTiB. Y nauieHTiB 3 GADA-TIO3UTUBHUM [iabeTOM
0e3 OXUMpPiHHS, SIKi MalOTh BipOrimHO MEHILIMIA OOBIim TaJii,
iimoBipHicTh MACXII € MeHIIIO10, 110 i1 MOXKe ITOSICHIOBATI
Hukui piBHi ACT ta AJIT, ocKiabKM iXHiii rermaroue tosip-
HUI1 amapaT 3aJuIIaeTbesl QYHKIIOHAIBHO aKTUBHIIIIMM.
Taxkox nauientu 3 LI/I2 MarOTh iHCYJiHOPE3UCTEHTHICTb,
10 CMPUSIE HAKOMMYEHHIO XXKUPY B MeYiHIi Ta MpUcKope-
HOMY pyHHYBaHHIO remaTouuriB. Xouya oTpUMaHi HaMU
NlaHi MOTpeOyIOTh MOAAIbIIIOT0 BUBYEHHSI, Y MALliEHTIB i3
ximacuyHuM 11J12 HeoOXimHO IPUOISTH yBary miarHOCTHUII
MACXIT [11].

OT1xe, OTpMMaHi HaMM pe3y/IbTaTy BKa3ylOTh Ha Te, 110
nauieHTn 3 GADA-no3utuBHuM /12 MaroTh mi3Himi
ne01oT 3axBoploBaHHs, HIKUuii IMT ta 00Bix Tauii, ane
BOIHOYAC BUILIMI piBeHb aJIbOYMiHYpii Ta BiIMiHHOCTI B Tie-
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YiHKOBUX (pepMEHTAX, 110 MOXe BKa3yBaTy Ha OCOOIMBOCTI
naroreHesy 1poro ¢peHoruny LIJ12.

Mu TaKoX BUSBUIU LiKaBUi (DaKT y DOCTIIKEHHI, IIPO-
BIiBIIIM ONTUTYBaHHS cepell MamieHTiB i3 GADA-HeraTUBHUM
/12 ra GADA-nmo3utuBaum L2 niast ouiHKM iXHBO-
ro camomnouyrTs. 3a mkanoio Bim 0 go 100 mamieHTu 3
GADA-103UTMBHUM JiabeTOM OLIIHUJIU CBOE 310poB’s1y 75,0
(70,0—80,0) 6ama, Tomi K mamieHTH 3 Ki1acudHum LIJ12 —
y 64,0 (50,0—75,0) 6ana. Pi3HULIS MiX TpyrmaMHi CTAaHOBM-
Ja —1,98 6asa ta Oyna craTucTuuHO 3Hauyuowo (p < 0,05).
OTpuMaHi pe3yJbTaTi MOXYTh CBIIUMTH TIPO Te, 1110 Malli-
eHTu 3 GADA-no3utuBHuM LIJ12 MatoTh Kpaiiuii 3araabHUi
CTaH 37110poB’s, HiX xBopi 3 KitacnyHuM LIJ12. le moxe Oyt
MOB’S13aHO 3 TUM, 1110 aBTOIMYHHUI Iia0beT Ma€ MOBUTbHIIIMIA
PO3BUTOK, 30epekeHy (DYHKIIiI0 OeTa-KITiTUH Ha paHHIX eTa-
rax Ta MEHIIl BUpaxkeHi MeTa0oJIiyHi MOPYIIEHHST TOPiBHSTHO
3 GADA-neratuBauM LIJ12. [IpoTe maiieHTH 3 KIIaCUYHUM
[I12 yacTo MatoTh CYITyTHi KapAioMeTaboJIiuHi 3aXBOPIOBaH-
Hsl, 1110 MOXe HETaTUBHO BILIMBATH Ha iXHE CAMOTIOUYTTSI.

V 1abi1. 5 My HaBeIM TTOPIBHSHHS COLiaIbHO-AeMOrpa-
GiuHMX XapaKTepuCTUK, CIMEITHOTO aHaMHe3y Ta YacTOTH
YCKJIamHEHb Y Nali€HTiB 3 KinacudHuM GADA-HeraTuBHUM
LIJ12 Ta GADA-nosutuBHum LI12.

O6rosopeHHs

Pesynbratii HAlIOro MOCTIIKEHHSI AEMOHCTPYIOTh Bifl-
MIiHHOCTI y IpOoGiIsX Malli€HTIB MixK KJIACUIHUM Mepedirom
niabeTy 2-ro TUITY Ta 1iabeTOM 3 aBTOIMyHHUM KOMITOHEH-
TOM, 1110 TO3BOJISIE BAOKPEMUTU (DAKTOPU PUBUKY PO3BUTKY
pi3zHuX hopm AiabeTy Ta iXHiX yCKIIaTHEHb.

Cepen nociaKyBaHUX HaMU TAaLi€HTIB OUIbIIICTD i3
GADA-1103uTUBHUM [Iia0eTOM IIPOXHUBAE y MicTax, IO
MOX€ CBiTUUTHU PO OiIbIINKI piBeHb YpOaHizallii B 1iii rpy-
i MOpiBHSIHO 3 manieHTamu i3 kiaacuuyHum 2. Cimeii-
HUIT aHaMHe3 J1iabeTy JacTillle criocTepiraBcsl y Malli€eHTIiB
i3 GADA-HeratuBHuM 1112, 1110 MOXKe BKa3yBaTu Ha OiJIbIl
3HAYHUWI TEHETUYHUI BIUIMB Yy PO3BUTKY LIbOTO THUITY Jliabe-
Ty nopiBHSIHO 3 GADA-1n03uTuBHUM AiabeToM. BogHouac
BIUTMB Tosiony 1932—1933, 1941—1945 ta 1946—1947 pokiB
BUSIBUBCS MOAIOHMM B 000X rpymnax, 110 He JO3BOJISIE Mili-
TU OJHO3HAYHUX BUCHOBKIB MPO MOT0 BUPILIATIBHY POJb Y
PO3BUTKY KOHKPETHOTO TUITY J1ia0eTy.

lNimepToHiuHa xBopoOa Majia 3HAYHY MOIIMPEHICTh
cepen 000X rpym, IO ITiATBEPIXYE ii 3HAYHUI BHECOK Y
rnaroreHes giadery. 3a HammMu ganumu, IXC vacriiie 3y-
cTpivanacs y mauieHTiB i3 GADA-TI03UTUBHUM OiabeToM,
Xo4a CTaTMCTMYHOI 3HAYYIIOCTI 1151 Pi3HULS He AOcsIa.

Tabnunys 5. MMopiBHSIHHSA colianbHO-AeMorpagiyHNX XxapaKTepUCcTUK, CiIMENHOro aHaMmHe3y
Ta 4acToTu ycknagHeHb y nayieHTiB i3 GADA-HeratusHum U2 ta GADA-nosutusHum L2, %

MoKasHMK GAﬂﬁ:"Hg:a;'rzg)Huﬁ GADLII\EZIC)(?:V(;I);H"“ KpuTepgl“(z;'lipcOHa

MpoXunBaHHA B MiCTi 71 83 0,02
Batbko xBopiB Ha LI2 10 0 0,00
Matu xBopina Ha LI2 18 17 0,28
Cwnbcem xBopinu Ha LO2 10 0 0,00
Egggﬂy;:gffgnﬁgfgl( :)(1 932-1933, 1941-1945 38 40 0.14
Egggﬁygfgffgaeg;gi; 1932-1933, 1941-1945 35 40 0,08
FonopysaHHs 6paris/cectep y 1932-1933, 14 0 0.11
1941-1945 i/abo 1946—1947 pokax ’

ManiHHA 12 33 0,60
B>uBaHHA ankorosnto 52 67 0,05
lnepToHiyHa xBopob6a 93 83 0,00
IluemiyHa xBopoba cepus 40 50 0,00
CepueBa HepocTaTHICTb 83 83 0,31
IHbapKT Miokapaa 26 17 0,00
YepesLuKipHe KOpoHapHe BTPy4aHHs 94 67 0,21
IHcynbT 2 0 1,31
LiabeTnyHa peTnHonaTis 50 0 0,05
HenponidepartneHa giabetnyHa petTnHonaris 33 0 0,00
MponicpepatnBHa peTnHonaris 0 0 0,00
XpoHi4Ha xBopoba HMPOK 32 50 0,18
JoTpumaHHs gietu 40 17 0,46
CTtaTuHKU 52 67 0,05
IHcyniHOTepanis 67 50 0,14
MeTdopmin 55 50 0,05
Mpenapatu cynbOHINCe4oBUHM 5 0 0,30
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CeplieBa HEIOCTATHICTH OyJIa OMHAKOBO ITOIIMPEHa B 000X
rpyrmnax, 1o BKa3ye Ha MoiiOHMii piBeHb ceplieBOi TMChYHK-
1Iii He3aJIeXXHO Bim TuIty aiadery. IHdapKT Miokapaa yacTiiie
3ycTpivaBcs y nmauieHTiB i3 kimacuuyaum LIJ12. YepesuikipHi
KOPOHApHi BTpyYyaHHsI TAKOX YacCTillle BAKOHYBAJIUCS Y 1iit
rpymi, IMOBiIpHO, Yepe3 BUIILY TTOIIMPEHICTh aTePOCKIIePO-
TUYHUX YPAXKEHb.

IHCYnBT criocTepiraBes jmire y 2 % TallieHTiB i3 Kia-
cuunum 12, toxi ax y rpyni GADA-HeratTuBHUX Talli-
€HTIB TaKMX BUIIAOKiB He OyJsio 3adikcoBaHo. [liabeTnuHa
peTuHoMaris, 30Kpema ii HeripoJtipepaTuBHa hopma, Oyiia
BUSIBJIEHA JIMIIIE Y Malli€eHTiB i3 KiacuuHuM L2, Toni K y
rpyrni GADA-TIO3UTUBHUX XBOPUX JaHe YCKIATHEHHS He
crioctepiranock. Lle Moxe cBiIUUTH NIPO BIIMIHHOCTI B Me-
XaHi3MaX pO3BUTKY YCKJIaTHEHb MiK ITBOMa TUIIAMU AiadeTy.
[MponidepaTuBHa hopMa peTUHOIIATIi He OyJia BUSIBIICHA B
JKOIHI i3 Tpyn. XpoHiuyHA XBOpoOa HUPOK YaCTillle 3yCTpi-
yasacs cepen nauieHTiB i3 GADA-no3utuBHum LIJ12, xoua
CTaTUCTUYHO 3HAYYIIMX BiIMiHHOCTE HAMU BUSIBJIEHO HE
OyJ10.

JloTprMaHHS Ti€TU YacTillle crocTepirajocs cepea na-
mienTiB i3 U2, Toxi gk y rpyni GADA-no3uTUBHUX ma-
LIEHTIB LIl MOKAa3HUK CTaHOBUB yniie 17 %, 110 Moxe
BKa3yBaTU Ha HMXXKYUU piBEHb YCBiIOMIECHOCTI pU3UKIB Y
ux naiieHTiB. [1puitom cratuHiB OyB OiIbIIT MOMIUPEHUM
cepell Malli€EHTIB i3 aBTOIMyHHUM AiaOeToOM, 1110 MOXeE I10-
SICHIOBATUCS TIBUILEHOIO YBATOIO /IO CEPIIeBO-CYTUHHOTO
PU3MKY B 1Iiil rpyIIi.

IHcynmiHOTepamis JacTille 3acTocoByBaJiacs y Ialli-
€HTiB i3 kitacuyHuM LIJ12, o Moxe OyTH 3yMOBJIEHO
OLJIBIIOIO0 TTOTPE0OI0 B €K30T€HHOMY iHCYJIiHi y 1iil TpyITi
IUJISl TOCSITHEHHSI TJIiKeMiuHOro KOHTpoJito. MetdopmiH
3aCTOCOBYBABCS 3 MOAIOHOIO YaCTOTOIO B 000X TOCTiIXKY-
BaHMX Hamu Tpynax. [Ipemapatu cynbdoHiICEUOBUHU
BUKOPUCTOBYBAJIM JIUIIE 5 % MAlli€HTIB i3 KIAaCUYHUM
12 i >xoneH mamieHT i3 GADA-ITO3UTUBHUX MAIli€HTIB,
110 BiITIOBiZa€ CydaCHUM PEKOMEHOALlisIM JIiIKyBaHHS
niabety [12—15].

OTtpuMaHi HaMU pe3yJIbTaTU MiAKPECTIOITh BaXKIN-
BiCTh BU3HAUYEHHS aBTOAHTUTIN 10 GADA 15 iHAUBI-
Iyaji3allii IMiaXoaiB Mo JTiKyBaHHS ITAlLli€EHTIB 3 Pi3HUMU
0COOJIMBOCTSAMU (DEHOTUITY 3 OTJISIAY Ha JOCUTh BUCOKY
MMOBIpHICTh aBTOIMyHHOI'0O KOMIIOHEHTA 3aXBOPIOBAHH!,
a TaKOX Pi3Hi (haKTOpHM pU3UKY Ta CYMYTHI yCKIIaTHEHHSI.
OnHak MoTpiOHI moganblli AOCHIIXKEHHS, 3011blIeHHS
KiJIbKOCTI MAIiEHTIB AJIs1 JOBFOCTPOKOBUX CITOCTEPEKEHD
Ta PO3IIMPEHHS TaHUX.

BucHoBKMU

JocnimKeHHsT IeMOHCTPY€E YiTKi BiIMiHHOCTI B KJIi-
HiuHOMY miepebiry mixk GADA-HeratuBHuM 1a GADA -
no3utuBHuM LIJI2. IManientn 3 GADA-no3utuBaum 11J12
MaJiu BipOTiJHO Ti3HIilIN#i BiK Ne00TY 3aXBOPIOBaHHS Ta
BipOTiTHO MEHIIy TPUBAJIiCTh 1iabeTy MOPiBHSIHO 3 KJIaCU4-
HuM /12, 1110 CBiZYUTH MPO YHiIKAJIbHI XapaKTePUCTUKU
KOXHOTO TUITY.

IMauientn 3 GADA-nio3utuBHuM L1/12 Manu Biporia-
HO HVMZKYMI iHIeKC MacH Tijia Ta 0OBid Tarii, IO BKa3ye
Ha MEHIIY CXWJIbHICTh 1O OXMPiHHS Ta MeTabOoIiuHUX
HOpylLIeHb ITOPIBHIHO 3 XBOPUMU Ha Kiracuuyuuii 11J12.

Bumuii pisens ACT ta AJIT y mamieHTIiB 3 KJIAaCUYHUM
/12 mopiBHSIHO 3 aBTOIMYHHMM J1iabeTOM BKa3ye Ha
HEOOXiHICTh NiarHOCTUKM MeTabOoJIIuYHO acollililoBaHOT
XBOpPOOU MEYiHKU.

V nauientiB 3 GADA-no3utuBHum LIJ12 criocrepirana-
sl BipOTiZTHO HMXKUa ceKpellisi iHCyTiHy (piBeHb C-nienTumy
OyB HUXUMIT). BiporinHo Bulluii piBeHb albOyMiHYpil y
rpyti xBopux 3 GADA-no3utuBHuM LIJ12 Moxke cBimunTi
PO OiNIBINY CXUJIBHICTD 10 PO3BUTKY HUPKOBUX YCKJIA/I-
HeHb. [lamieHTH 3 aBTOIMYHHUM Aia0eTOM OILIiHUIIM CBOE
3I0POB’Sl 3HAUHO Kpallle, HixK XBopi Ha kKinacuuHuii LIJ12,
1110 MOXX€ OyTH IOB’SI3aHO 3 TTOBLIBHIIIIMM IIPOTPECYBAHHSIM
3aXBOPIOBAHHS Ta MEHIII BUPAXXEHUMU KaplioMeTabo iuHM -
MM MOPYLICHHSIMU.

Busnauenns piBHs aBroanTutist 1o GADA y naiieHTiB
i3 kiiHivHUM niepeGirom LI/12 € BaxJIMBUM 1J1s1 CBOEUYACHOT
NiarHOCTUKY aBTOIMYHHOTO AiabeTy, cTpatudikallii pusuKy,
TepcoHaJIi3allii JIIKyBaHHs Ta IIPOrHO3Y Iepediry 3axBopio-
BaHHS.

KondaikT inTepeciB. ABTOpU 3asBJISIIOTH ITPO BiICYTHICTh
KOHIIIKTY iHTepeciB Ta BIacHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi IIPY MiATOTOBIL JAHOI CTATTi.

Indopmanis npo dinancyBanns. CTaTTs MiAroToBIEHA B
pamkax 6tomketHoro ¢inaHcyBaHHss HAMH Ykpainu 3a
MJIAHOM HayKOBO-AOCinHUX pooiT Y «IHCTUTYT repoHTO-
Jsiorii imeni I.®. Ye6oTaproBa HAMH VYkpainu».

BHecok aBTopiB. CaeHko SI.A. — 30ip maTepiany, aHaii3
Ta iHTepIipeTalisl JaHUX, HAITMCaHHs pyKonucy; MaHb-
KOBCbKUI b.M. — imest HOCTiIKeHHSI, pelaryBaHHs py-
KOITUCY.
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Frequency of detection and factors of elevated levels
of diabetes-associated autoantibodies in the blood
of patients with clinical type 2 diabetes mellitus

Abstract. Background. Some patients with clinical course of type 2
diabetes mellitus (T2DM) exhibit signs of an autoimmune process,
particularly an elevated level of glutamic acid decarboxylase auto-
antibodies (GADA), indicating an autoimmune component of the
disease. Patients with GADA-positive T2DM have a distinct meta-
bolic phenotype, with less pronounced insulin resistance but a more
rapid decline in 3-cell function, necessitating early insulin therapy.
At the same time, data suggest that latent autoimmune diabetes
shares certain risk factors with classic T2DM. However, in Ukraine,
there are almost no research on the prevalence of GADA among
patients with T2DM, limiting opportunities for a personalized ap-
proach to diagnosis and treatment. The purpose of the study: to
assess the frequency of detecting elevated GADA autoantibodies in
patients with a clinical course of T2DM and to determine their asso-
ciation with clinical, metabolic, and social characteristics. Materials
and methods. The study included 48 participants with clinically
diagnosed T2DM, 30 (62.5 %) men and 18 (37.5 %) women. A com-
prehensive approach was used to evaluate clinical, biochemical, and
anthropometric parameters in patients with T2DM to fully charac-
terize their metabolic profile and phenotype. Results. Patients with
GADA-positive T2DM had a significantly later disease onset and
a shorter diabetes duration compared to those with classic T2DM,

indicating distinct characteristics of each type. They also had signifi-
cantly lower body mass index and waist circumference, suggesting a
lower predisposition to obesity and metabolic disorders compared
to participants with classic T2DM. Higher aspartate aminotrans-
ferase and alanine aminotransferase levels in classic T2DM patients
compared to those with autoimmune diabetes suggest the need for
screening for metabolic dysfunction-associated fatty liver disease.
Patients with GADA-positive T2DM exhibited significantly lower
insulin secretion (as indicated by reduced C-peptide levels). A sig-
nificantly higher albuminuria level in the GADA-positive group may
indicate a greater susceptibility to renal complications. Additionally,
patients with autoimmune diabetes rated their health significantly
better than those with classic T2DM, which may be related to the
slower progression of the disease and fewer cardiometabolic dis-
turbances. Conclusions. Our study demonstrates clear differences in
the 1 course between GADA-negative and GADA-positive T2DM.
Determining GADA autoantibody levels in patients with a clinical
course of T2DM is crucial for the timely diagnosis of autoimmune
diabetes, risk stratification, treatment personalization, and disease
prognosis.

Keywords: type 2 diabetes mellitus; latent autoimmune diabetes in
adults; diabetes-associated autoantibodies; phenotype
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3 HaB4YQABHO-HQAYKOBU MEANYHA IHCTUTYT HALIIOHQABHOIO TEXHIYHOrO YHIBEPCUTETY
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XipypriYyHa TOKTUKA NPU BY3AOBUX
30XBOPIOBAHHSX LLLUTOMOAIOHOT 3AA03U
3 KOMNpPEeCiHUM CUHAPOMOM

Pe3tome. AkTyanbHicTb. KniHiyHi nposiBy KoMpecii Tpaxei BUHNKaroTb npu 3ByxeHHI noHag 70 % ii npocBiTy.
[pn BUKOpMCTaHHI CriipoMeTpii Ik CKPMHIHFOBOro MeTofy Yactota o6CTPYKLiVi BEPXHIX AnXaslbHUX LLTISAXIB CTaHo-
BuTb Big 10 go 31 %. CBoeyacHe Ta afeKkBaTHe XipypriyHe JliKyBaHHS XBOPUX Ha 3arpyaHNHHWA 306 NpuBOAUTL
[0 MOBHOIO 3HUKHEHHST CUMITTOMIB KOMIPECIi Tpaxei i 3Hmxye cmepTHicTs. MeTa focnigXeHHs: npoaHaniaysatu
XipypridHy TakTuKy rpuv BY3/10BUX 3aXBOPHOBaHHAX LUMTONORI6HOI 3ano3un (LL3) 3 KOMMIPECIiHUM CUHLGPOMOM.
Martepiann Ta meTogun. 3a HeBiAKIaZHUMM Ta TEPMIHOBUMM NMOKa3aHHSAIMU Hamu ornepoBaHo 167 xsopux. [Mpuyu-
HOO HaaXOLXKeHHSI XBOpMX [0 cTauioHapy 6yB KOMIMPECIVIHWMI CUHAPOM opraHiB Lumi (Tpaxei) BHacnigok 3aasrio-
BaHHs abo npopocTaHHaA nyxnmHamu LU3. OucbepeHyivioBaHnii pak L3 6yB npn4mHOK0 KOMMPECIIHOro CUHAPOMY
Y 79 (47,3 %) nauieHTiB. Y 88 (52,7 %) CrioCTEPEXEHHSIX KOMIPECIO BUK/IMKaB 6aratoBy3/10BUi €yTUPeoigHNA
LUMAHO-3arpy[HuHHWI 3006. pu ubomy y 52 (31,1 %) Bunagkax nayieHTaM BUKOHaHI XipypridHi BTpyYaHHs 3a
HEBIAKAaAHUMY OKa3aHHAMM MPOTSAroM rnepLLoi o6u. BulyearagaHi naLieHTy BKIKOYEHI B NepLUy JOCTILXYBaHY
rpyny. o apyroi rpynu ysivituno 115 (68,9 %) xsopux. Y nayieHTiB apyroi rpynv 3a JOrMOMOroo KoHcepBaTuBHOI
Tepanii Baanocs cTabinizysatv cTaH, BiTEPMIHYBaTU orniepauito Ha 2—-3 AHi Ta BUKOHATY XipypridHi BTpy4YaHHs 3a
TEePMIHOBUMU rlOKa3aHHsIMU. Pe3ynbraTtn. BusHadeHHs o6’emy ¢hopcosaHoro suamnxy 3a ogHy cekyHay (O®B1)
B rayieHTIB 3 BUPaXXeHWM 3BY)XEHHSIM Tpaxei BHac/ifgoK KoMmrpecii 3miHeHoto L3 Ta puamnkom aceikcii 06’eKTnBHO
Bigobpaxae CTyriHb 3BY)XXEHHS Tpaxei Ta Jae 3Mory BU3Ha4UTu TePMiHW onepadii, LLjo 0COb6/IMBO BaX/mMBO 471
rnayieHTiB y TSXKKOMY CTaHi Ta 0Cib roxusoro BiKy 3 nposiBaMu CyrnyTHbOI natosnorii. [1py HagxogXXeHHi XBopux [0
cTayioHapy 3 rporpecyoHor 3a[nLLKOI Ta 3arpPo30K0 acikcii BHacigoK 34aB/BaHHs Tpaxei 3060M MakcmMasb-
HO LUBMAKE BU3HA4YeHHS JiIKYyBasibHOI TaKTUKU ae 3MOry 36epertu XXUTTS XBOPOro | 3rogom MoKpaLynT nporHo3
U151 XUTTS Ta 340poB’si. BucHoBKw. [Nogin xipypridHux BTpy4YaHb Ha TepMiHOBI onepadii npy 3HaqeHHi OPB1 Big 35
10 54 % T1a HeBigknapgHi npy O®B1 meHLue HiX 35 % Mae npakTu4dHe 3HaveHHs1 47151 NigroTOBKU XBOPUX O arpecuB-
HUX MeToAIB fliKyBaHHS. [Npy TepMiHOBMX orepawisix BAHUKAE MOXJINBICTb KOPEKUIi MopyLLEeHb XUTTEBO BaAXKIINBUX
QYHKUIVi opraHiB Ta cucTeM, siKi BnBatoTb Ha 6e3rocepeHi vi BigaaneHi pe3ynstatu XipypridyHoro sliKyBaHHS.
Knto4oBi cnosa: wyuronogioHa 3anosa; 6aratoBy3noBuii 306, 3arpyaHUHHWA 306; paK LUMTOMO[IOHOI 3a103u;
KOMIPECiiHni CUHAPOM; HEBIAKaA[HI Ta TepMiHOBI onepadjii

Bctyn

3a yacoM HagaHHS XipypriyHoOi TOIIOMOTIY MalliEHTaM i3
3aXBOPIOBaHHSIMM IuTOIoAiOHO1 3amo3u (113) i3 3arposnu-
BUMM JUJISI KUTTSI CTAHAMM JOLITbHO PO3IITUTH BTPYUYaHHSI
Ha HeBiAKJIaaHi Ta TepMiHOBI [1, 2]. [esiki aBTopu pexko-
MEHIYIOTb OTIepyBaTH XBOPUX 32 HASIBHOCTI 3arpyTHUHHOTO

300a HaBiTh 0€3 KIIIHIYHUX CUMITOMIB, OCKUIBKM HEMae
IHIIMX MiAXO0/iB 10 JiKyBaHHS 1i€l XBOPOOU 3 MOJAbIINM
301IBIIEHHSIM pO3MipiB 300a [3].

BusHauyeHHs y iepenonepalliiHoMy Tepiofi CTyreHs Ta
MicClIsl 3BY>K€HHS Tpaxel Bilirpae BaxkJuMBY POJib y IpoOILie-
Ci JIIKyBaHHSI XBOPHMX Ha TOCTPY IMXaJIbHY HEIOCTATHICTb,
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crpnunHeHy 300oMm. I[lepemomepanmiiiHi DoCTimKeHHS
(xomr’roTepHa TomMorpadist, OpOHXOCKOITis, CITipOMETpist)
MPOBOSTH 32 YMOB, KOJIA OTepallilo MOXKHa BiIKJIAaCTH Ha
2—3 nHi [5].

KuiniuHi nmposiBu KoMIIpecii Tpaxei BUHUKAIOTh MIpU
3ByXeHHi moHaa 70 % ii mpocsity [6]. [Tpu BUKoprcTaHHi
CHipOMETpii SIK CKPMHIHIOBOI'O METOIYy YaCTOTa OOCTPYKIIii
BEPXHIX IUXaJIbHUX 1UISIXiB cTaHOBUTH Big 10 1o 31 % [7].

OmnepaniiftHum goctynoM mis pedekiii 113, po3ramro-
BaHOI 3arpyIHMHHO, 3a3BUYall € CTAHAAPTHUI KOMipKO-
MomiOHMI mmitHUi po3pi3 [8]. BBaxaeTncst, 1110 onepattisi,
BUMKOHAHA Yepe3 CTaHAAPTHUI IUIMUHUIA JOCTYII, A€ MEHILIE
YCKJIaJIHEHb, HiXX cTepHOTOMIsl. OHaK Xipyprul CripaBei-
BO BKa3yloTh Ha Toil (hakT, 1o BuganeHHs 113 yepes muii-
HU JOCTYI MOXe 30ibIIUTH PU3UK HEKOHTPOJbOBAHOT
KPOBOTEUi, MOIIKOIKEHHSI 3BOPOTHOTO TOPTAHHOTO HepBa
Ta HEMOBHE BUJAJIeHHS 300a [9].

HeoOxinHicTh BUKOHAHHSI CTEPHOTOMIii BUHUKAE He-
gacto (0,43—2,0 % crocTepekeHb) y BUITagKaxX Maiike
MOBHOTO OIyCKaHHS 300H0 3MmiHeHoi 1113 y 3arpynHuHHMIA
MPOCTIp, @ TAKOX MPU MOBTOPHUX XipyPriYHUX BTPYYAHHSX
Ipu IIOLIMPEeHHI 300a 3 mmi y cepenocTtinHsg [10].

¥ pasi 3nosikicHux HoBoyTBopeHb II[3 crepHOTOMIIO
JIOBOIMThCSI BUKOHYBaTH Aelio vacrime (1,0—2,7 %) BHa-
CJIITOK HU3bKOTO PO3TalllyBaHHS MyXJWHU Ta HAsSIBHOCTI
perioHapHUX MeTacTa3iB, 1110 YHEMOXKIMBIIIOE iX BUAATCHHS
3 mmitHoro goctymy [11, 12].

CBoeuacHe Ta afiekKBaTHe XipypriuHe JIiKkyBaHHS XBOPUX
Ha 3arpyIHUHHUI 300 MPUBOAUTH A0 MOBHOTO 3HUKHEHHS
CUMIITOMIB KOMIIpecii Tpaxel i 3HMKY€E cMepTHIcTb [13, 14].

IToBTOpPHI onepaliii mpu peuUIMBHUX 300aX IIMITHOIL Ta
3arpyJAHUHHOI JIOKaTi3allii CIIpUsItOTh MOSIBi TAKMX YCKIIAI -
HEHb, SIK MicsonepaliiiHa KpoBoTeua, IBOOIYHMIA ITapajiy
M’sI3iB TOpTaHi, SIKi MOXYTh IOTPeOyBaTH eKCTPEHUX 3aX0-
IiB y paHHBOMY MiclisionepaniiiHoMy nepioni [15, 16].

HasgBHicTh Ben1nKoro, 1B00IiYHOro, peMANBHOTO, 3a-
TPYAHUHHOTO 3002, 1110 BUKJIMKAE 3HAUHE 3BY>KEHHS Tpaxei,
noTpedye HeBinKIagHux 3axomis [17].

€ TBepIKEHHSI, 1110 HAasIBHICTb TPUBAJIO (TTOHAM 5 POKiB)
iCHYIOUOI0 3arpyaIHMHHOIO 300a, 110 31aBJIIOE TPaxelo, €
akTOpOM PUBUKY [JIsI TpaxeoMassiilii Ta 3aCTOCYBaHHS
Tpaxeoctomii [18, 19].

OcTaHHIMM poKaMU HaOyBalOTh MOIIMPEHHSI HOBi METO-
JIMKU, 1110 JAI0Th 3MOTY YHUKHYTH TPaxeoCTOMii MpU 3arpo3i
a00 HasIBHOCTI po3/1alliB IUXaHHS Y MiclsionepaliiHoMy
nepiomi [20].

Takum ynHOM, MpobeMa HalaHHS XipypriyHoi 10Mo-
MOTU XBOPUM Ha TOCTPUI PO3Jal IUXaHHS B pe3yJbTaTi
3/aBJIIOBAaHHS Tpaxel y IUITHOMY Ta 3arpyIHUHHOMY BilUTiji
He BUpillleHa Ta HeAOCTaTHLO BUCBITICHA.

Mera: npoaHai3yBaTu XipypriuyHy TaKTHUKY TIpU BY3J10-
BUX 3aXBOPIOBAHHSIX IIIUMTOIOAIOHOI 3271031 3 KOMIIpeCiii-
HUM CHUHIIPOMOM.

MaTepiaAn Ta MeToAmn

3a HeBiIKIAAHUMU Ta TEPMiHOBUMU MOKa3aHHIMU
Hamu orepoBaHo 167 xBopux. [IpMYNHOI0 HAAXOIKEHHS
XBOPHUX JI0 CTallioHapy OyB KOMITpEeCiiHUIA CUHAPOM Opra-
HiB 1M1 (Tpaxei) BHACTIIOK 30aBIIOBaHHS a00 MPOPOCTaHHS
nyxiauHamu 3.

Hudepenuiioanuii pax 113 (JIPLL3) O0yB mpuumHoOO
KommpeciitHoro cuuapomy B 79 (47,3 %) nmaiiieHTiB. Y 88
(52,7 %) cnocTepexkeHHIX KOMITpECito BUKIUKaB Oara-
TOBY3JIOBUM €yTUPEOINHUN IUINHO-3arpyTHUHHUN 300.
Ipu upomy y 52 (31,1 %) Bumankax narieHTaM BUKOHaHi
XipypriuHi BTpy4yaHHSs 3a HEBiIKJIaMIHUMU TTOKA3aHHSIMU
MPOTSITOM MEPIIOi T00U.

Bumesramani mamieHTH BKITIOYEHI B ITePIIy TOCTiIKYBa-
Hy rpymy. Jlo apyroi rpymu yBiiiuuto 115 (68,9 %) xBopux.
V manieHTiB Apyroi rpynu 3a JOIOMOT0I0 KOHCEPBATUBHOI
Teparii Boajocs cTabii3yBaT cTaH, BidTepMiHyBaTH OIle-
pauiro Ha 2—3 OHi Ta BUKOHATU XipypriuyHi BTpy4YaHHS 3a
TEPMiHOBUMU TTOKA3aHHSIMU.

Y nepeBaxHiit 6inbInocTi criocrepexeHsb (132/79,0 %)
ornepallii BAKOHYBAJIMCS 32 HEBIIKJIATHUMM MTOKa3aHHSIMM
y XBOpUX BiKoM TToHa 60 poKiB.

Bix onepoBaHux 3a HeBiAKJIaTHUMU MOKAa3aHHIMMU T1a-
Li€HTIB MepeOyBaB y Mexkax Bin 54 mo 86 pokiB (y cepen-
HboMy 72,00 £ 1,28 poky). ¥ 35 (67,3 % Bin KinbkocTi He-
BiIKJTaIHO OIIEpOBAHMX) IAIi€EHTIB BiK BUSIBUBCS BUIIUM
3a 70 pokiB. Cepen Mali€eHTiB 3HAYHO MepeBaXKaln XKiHKU.
ChniBBigZHOIIIEHHS YOJIOBIKiB Ta XiHOK Bigmosigaio 1 : 9,4.

VY npyriii rpyni (TepMiHOBI ornepallii) aHaMHe3 3aXBO-
PpIOBaHHSI 10 orepallii 0yB Bix 5 1o 35 pokiB, Y cepeTHbOMY
17,40 = 0,91 poky. BinmiHHOCTI TpuBaIOCTi aHaAMHE3Y XBO-
poOU Malli€HTIB, ONIEPOBAHUX 3a HEBINKJIATHUMU Ta TEPMi-
HOBMMM MOKa3aHHSIMH, CTAaTUCTUIHO 3HauymIi (p < 0,05).

Y XBopux, onepoBaHUX 3a HEBiIKIAIHUMU Ta TEPMiHO-
BUMU MOKA3aHHSIMU, HAHOUTBII BUPAXKeHUM KIIIHIYHAM ITIPO-
SIBOM OYB KOMIIPECIiiHUI CTEHO3 Tpaxei Ha Pi3HUX PiBHSIX,
CIIPUYMHEHUMN T0OPOSIKiICHUMU a00 3JOSIKICHUMU ITyXJIMHA-
MU. Y BCix XBopUX (52 0coOM), OriepoBaHMX y HEBIIKIaTHOMY
MOPSIIKY, OyJIM Hamaau 3aayXu Ta CTPUIOPO3HE TUXaHHS.
VYV 28 (53,8 %) xBopux Bim3Hauanmacs nucdarisi, mpudomMy B 6
(11,5 %) nauieHTiB HacTajIa MOBHA HEMPOXiAHICTb CTPABOXOY.

Pe3yAbTaTU TO OGrOBOPEHHS

V nauieHTiB, sIKi nepeHecad TEPMiHOBI omepallii, mpu
HaIXOKEHHi 10 cTarioHapy y 28 (24,3 %) BuIasKax Criocte-
piranacs 3aayxa. ['010BHMI Oilb, 3aITAMOPOYEHHST, BiTUyTTSI
MPUIUIMBIB KPOBi 10 06anyus BigzHauanaucsa y 28 (24,3 %)
naiieHTiB. [TopyllleHHsT aKTy KOBTaHHSI, TIOB’s13aHE 3 KOM-
TMIPECIEI0 CTPABOXOMY, BUHUKAIO y 26 (22,6 %) BuIagkax.

YV xBOpuX, SIKi TIepeHeCIM HeBIIKIIaaHI XipypridHi BTpy-
vaHHs1, y 42 (80,8 %) Bunankax 36i1biieHHs 1113 Bu3Havaio-
cs1 ipu BidyasibHOMY orisini. [Tpu ibomy posmipu I3 Gynu
BiJl HE3HAYHO MOMITHHUX 10 BEJIMYE3HUX, 1110 3al1IOBHIOIOTh
YCIO ITepeHIo noBepxHIo i, B inmmx 10 (19,2 %) xBopux Ha
petmnuBHui JIPILL3 Gys10 HermoMiTHE TP OIS IepeaHbO1
noBepxHi i 30iapmenHs 13, Hai6inbiri mposiBu 300a Ta
nedopmallist KOHTYPIB IepeJHBOI IIOBEPXHI IINI CITOCTepira-
JINCST Y XBOPUX, SIKMM paHillle He BUKOHYBaJIMCS XipypriuHi
rpyuanHs Ha I113. Takux criocrepexkeHs 6yno 87 (75,7 %).

Taxum YMHOM, Y XBOPHMX MEPILIOI TPy, ONIEPOBAHUX 3a
HEBIIKJIAAHUMU TTOKA3aHHSIMMU, YacTillle criocTepiraiacs 3a-
IrpyIHUHHA JOKaJji3alist 300a, HiX y ApYTiii TPyIi 3 OLIbIINM
CTUCHEHHSIM OpTaHiB CepeaOCTiHHSI.

XBOpUM, ONEpOBAaHMUM HEBIIKJIAIHO, 1iarHO3 CTABUBCS
Ha MMiIcTaBi aHAMHECTUYHUX, 00’€KTUBHUX Ta iHCTPYMEH-
TaJIbHUX JOCIIKEeHb ITiC/IsI MiHIMaJIbHOTO 00CSTY iHCTpY-
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MEHTaJTbHUX JOCIiIKeHb. ¥ CiM XBOPUM BUKOHAHA PEHTIe-
Horpadis TpyaHOI KITITKU.

V nmaui€eHTiB, SIKi IIepeHeCcIn TEPMiHOBI XipypriuHi BTpy-
YaHHS, TIPOBOIMUBCS OibIINI 0OCST TOCTIIKEHb, CEpe]
SIKMX: yabTpa3ByKoBe gociimkenHs (Y3]1) 113 ta pentre-
Horpadisi opraHiB rpyIHOI KJIiTKU BUKOHaHi BCiM XBOPUM;
TOHKOTOJIKOBA acmipauiifHa nyHkiliiiHa 6ioncist (TAIIB)
i KoHTposieM Y31 — y 26 (22,6 %) Bumiaagkax; peHTTeHO-
rpadist MUTHO-3arpyITHUHHOTO MPOCTOPY 3 KOHTPACTyBaH-
HsIM cTpaBoxony — 43 (37,4 %) naiiieHTaM; KOMIT IoTepHa
ToMorpacist opraHiB mui Ta cepenocTiHasg — 52 (45,2 %)
XBOPHUM.

¥ BciX criocTepeskeHHSIX OCTaTOYHUI 1iarHO3 CTaBUBCS
MicCJISI XipyprivHOTo BTPYyYaHHSI Ta IMiCJIsI OTPUMAaHHS Pe3yJib-
TaTiB riCTOJOTIYHOTO MOCTiIXKEHHSI.

JPII3 O0yB mpUYMHOIO KOMITPECIHHOTO CHUHAPOMY
y 79 nauienTiB (47,3 % Bin 167 naliieHTiB, onepoBaHUX 3a
HEBIiIKJIQIHUMU Ta TEPMiHOBMMM MOKa3aHHsIMM). [laitieH-
TH, SIKi TIepeHec]r TEPMiHOBI orepallii 111010 KOMIIpeciii-
Horo cuHapomy — 115 (68,9 %) criocrepexeHsb, yBilLN
1o npyroi rpymu. 3 Hux 'y 32 (27,8 %) crioctepesxeHHSX OyB
nepBuHHui JIPII3, B iHImMx XxBopux — 0araToBY3JIOBUIA
€yTUPEOITHUI IUIHO-3arpyTHUHHUI 300.

TakuMm yrHOM, HeBiIKIamgHI onepallii BAKOHYBaJIUCS
yactime npu JAPILI3 (p < 0,05), a TepMiHOBI XipypriuHi
BTpYYaHHsI — IpPU OaraToBY3J10BOMY €yTHUPEOITHOMY 3a-
TPYIHUHHOMY 300i.

IIprunHOIO HEBiOKIAAHUX Ta TEPMiIHOBMX Omepaliii y
OLIBIIOCTI CIOCTepeXKeHb CTaIU MAaIUIIpHUI pak Ta (oti-
KyJssspHa ageHoma 3. Cnin 3a3HauuTH, 1110 TPUIUHAMU
Mi3HBOTO HAIXOMKEHHSI XBOPUX A0 CTalliOHApY i3 3aXBOPIO-
BaHHsMu 1113, yckiianHEeHUMU KOMITPECiHHUM CUHIPOMOM,
BUSIBUIMCSI HEBUMPABIAHO TPUBAJIe MEIMKAMEHTO3HE JIiKY-
BaHHSI By3JI0BUX (hOpM 300a, BiIMOBa BiIl 3aIpOIIOHOBAHOI
orepatlii, Bik Ta HasIBHICTb CyIyTHbOI COMaTUYHOI MaTOJIOT 1.

V Bcix mauieHTiB i3 3axBoproBaHHsaMu 1113 mokazaHHs-
MU 0 HEBITKJIAIHUX Ta TEPMiHOBUX OIepalliil Oyiau 31aB-
JIIOBaHHSI OpraHiB 1Iui Ta cepenocTiHHs. Kompecis Tpaxei
3 TPUBAJIMM TepebdiroM (ToHa 5 pokiB) 300a Ta/abo mpopo-
CTaHHSIM Y 11i OpraHu NMepBUHHOI a00 pelMAUBHOI MyXJIUHU
I3 criocrepiramucsa y 162 (97,0 %) Bumnankax.

Y 5 (3,0 %) mauieHTiB MOKa3aHHSIM ISl TEPMiHOBOI Orle-
paiii 0yj1a KOMIIpecisl CTpaBOXOAY 3 ITOBHOIO AMC(ari€ro.
VY 124 (74,3 %) i3 167 criocTepexXeHb y XBOPUX OYJI0 BUSIB-
JIEHO 300 3arpyaIHUMHHOI JoKaji3allii, IKUii i cTaB 00TSIK-
JIUBUM (hpaKTOpOM Tiepebdiry 3aXBOproBaHHS Ta IPUIMHOIO
YPreHTHOTO BTPYYaHHSI.

Tepminu XipypridyHUX BTpydaHb Y BCiX XBOPUX BU3HA-
yajucs 3a JaHuMu criporpadii. ¥ 34 (25,2 %) maiieHTiB
3HaYeHHs 00’eMy (hOpCOBAHOTO BUAMXY 34 OOHY CEKYHIY
(ODBI) 6ymo MeHIe Hix 35 %, 10 BiAMOBIAAIO pi3KOMY
3BY>KEHHIO Tpaxei. YciM XBOopuM BUKOHaHI XipypriuHi BTpy-
YaHHSI 32 HEBIIKJIQIHUMM ITOKA3aHHSIMU TTPOTSATOM TepIIOT
nobu. Y 12 (35,3 %) 3 34 ciocTepexxeHb XBOPHX 10 OMepartii
OyJI0 MepeBeIeHO Ha KepoBaHe a00 TOTIOMiXKHE TUXaHHSI.

VY 101 (74,8 %) namnienra mokazuuku ODB1 6ym Bin 35
1o 54 %, no BKa3yBaJio Ha 3HaUYHe 3BYXKeHHs Tpaxei. ¥ 18
(17,8 %) criocTepexXeHHSIX XBOPi TOTYBAJIKUCS 10 Xipypriy-
HOIO BTpYYaHHS B peaHiMalliiiHOMY BilIiJeHHi, OCKiTbKK
B HuUX 30epiranacs 3arpo3a acdikcii. IHmri mamienTu rory-

BaJIMCS O OIlepallil y XipypriuyHiii KJIiHilIi, e TpOBOIMIACS
KOpeKIlis po3iaaiB QYHKII quxaHHS, KpOBOOOIry, TpaB-
JeHHs. e mano 3Mory MpoBecTH Y LIMX XBOPUX TOBHIIlIe
0OCTeXXeHHS Ta MepeonepalliiiHy MAroToBKy. IM oneparis
BUKOHaHa 32 TEPMiHOBUMMU MTOKA3aHHSMM MTPOTSTOM APYTOi
Ta TPETHOI JOOU.

[Ipu ciporpadiyHOMy DOCTIIKEHHI Y XBOPUX, OIEepPO-
BaHUX 3a HEBiIKJIaIHUMU MTOKa3aHHAMM, 3HaueHHss ODB1
repebyBain B Mexax Bif 20 1o 34 % i B cepeIHbOMY CTaHO-
B 27,60 = 1,38 %. Y mamieHTiB, sKi nepeHecIn TepMi-
HOBI XipypriuHi BTpydaHHs1, mokasHuku ODB1 craHoBmIm
Bin 35 1o 54 %, B cepennbomy — 45,40 £ 1,01 %.

V Bcix mami€eHTIB XipypriuHi BTpy4aHHS MaJil JeKOM-
MpeciiiHuiA XapakTep. XapakTep XipypriyHux BTpydaHb IIPpU
PII3 Bu3HauaBcs cTymeHeM MiCIIEBOTO MOIIMPEHHS ITyX-
JIMHU Ha CYCiIHi TKAaHWHU! 1 OpraHM 111 Ta CepeAOCTiHHS,
a TaKOX JIOKaJli3alli€lo perioHapHuX mMeTacTasiB. Y xomi
orepalliii MU TparHyJix HalOiabII MOBHOTO BUIAIEHHS
MMyXJIMHY i MeTacTasiB.

¥ xBopux Ha JAPII3 (25 (73,5 %) nauieHTiB), sIKi me-
peHecau HeBinkiamHi onepauii, y 3 (12,0 %) Bumankax
BukoHaHa TupeoinmekroMis (TE) 3 meHrpanbHoIO TiMdane-
Hektomiewo (JIAE), y 6 (24,0 %) xBopux — majniatusHa TE
tay 16 (64,0 %) Bunankax namiatueHa TE moenHysanacs 3
TPaxeoCTOMi€I0. XBOPUM Ha 0araToBy3/10BUii 300 i3 3arpym-
HMHHOIO JioKai3aiiiewo (9 (26,5 %) naiieHTiB) BUKOHAHO
nexomtpeciitny TE 3a HeBigkiiamHUMU ITOKa3aHHSIMMU.

V 36 (35,6 %) Bumankax I P13 cipiynHUB BUKOHAHHST
TEPMiHOBUX XipypriyHux BTpy4yaHb. 3 HUX y 31 (86,1 %) na-
mienta BukoHaHo TE i3 uentpansHoto JIAE Tay 5 (13,9 %)
xBopux — mnajniatuBHy TE 3 TpaxeocTomiero. XBopi Ha
TTEII33 onepoBaHi 3a TepMiHOBUMU TTOKa3aHHSAMU y 65
(64,4 %) criocrepexxeHHsx. Y 52 (80,0 %) 3 HUX BUKOHAHO
TETay 13 (20,0 %) nmanientiB — cyoToTaibHy pesekitiro 1113.

BucHoBKM

BusHaueHHs1 06’eMy (hOpCOBaHOTO BUIMXY 3a OJHY Ce-
KYHIy Y Ialli€EHTIB 3 BUPaXKeHUM 3BY>K€HHSIM Tpaxei BHACITi-
oK KoMIipecii 3miHeHoto 1113 ta pusnkom acgikcii 06’ex-
TUBHO BimoOpaXka€e CTyMiHb 3BY>KEHHSI Tpaxel Ta 1a€ 3MOTy
BU3HAUYUTHU TEPMiHU OTepallii, 1110 0COOIMBO BaxKJIMBO JJIsI
MAaL[iEHTIB Y TSXKKOMY CTaHi Ta 0Ci0 MOXWJIOTrO BiKY 3 MPO-
sSIBAMM CYITyTHBOI ITaTOJIOTII.

[Tpy HagXomKeHHI XBOPUX IO CTAIliOHAPY 3 TIPOTPECYIO-
YOI0 3aIUIIIKOIO Ta 3arpo3010 ac(ikcil BHACTIAOK 31aBIIIO-
BaHHS Tpaxei 3000M MaKCUMaJIbHO IIBUIKE BU3HAYECHHS
JIIKyBaJIbHO1 TAKTUKHU AA€ 3MOTY 30€PErTH XXUTTSI XBOPOToO i
3T0O/IOM TTOKPAIIUTH TTPOTHO3 IJISI KUTTSI Ta 3[10POB’S.

[Tomin XipypriyHux BTpy4yaHb Ha TEPMiHOBI oIleparlii
nipu 3HayeHHi O®BI1 Bix 35 o 54 % Ta HeBinKIagHI MpU
00’eMi (hopcOBaHOI0 BUAMXY 3a ONHY CEKYHIy MeH1e 35 %
Ma€ MpakTUYHE 3HAYeHHS IS MIATOTOBKU XBOPUX JI0 arpe-
CUBHMX METOMIB JiKyBaHHs. [Ipy TepMiHOBHMX oIlepallisix
BUHMKAE MOXJIUBICTb KOPEKIIil MOPYIIEHb XUTTEBO BaX-
JIMBMX (PYHKIIII OpraHiB Ta CUCTEM, SIKi BIUIMBAIOTh Ha 0e3-
MOCepeHi ! BimmaaeHi pe3yabTaTh XipyprivHOro JIiKyBaHHSI.

KonduiikT inTepeciB. ABTopu 3asiBJISIIOTH PO BilICYTHICTh
KOHQJIIKTY iHTepeciB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBIII JAHOI CTATTI.
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Surgical tactics for nodular thyroid diseases
with compression syndrome

Abstract. Background. Clinical manifestations of tracheal compres-
sion occur when its lumen is narrowed by more than 70 %. When
using spirometry as a screening method, the frequency of upper air-
way obstruction was from 10 to 31 %. Timely and adequate surgical
treatment of patients with substernal goiter leads to the complete
disappearance of symptoms of tracheal compression and reduces
mortality. The purpose of the study is to analyze surgical tactics in
nodular thyroid diseases with compression syndrome. Materials and
methods. We operated on 167 patients for urgent indications. The
cause for admission to the hospital was compression syndrome of
the neck organs (trachea) due to compression or growth of thyroid
tumors. Differentiated thyroid cancer was the cause of compression
syndrome in 79 (47.3 %) patients. In 88 (52.7 %) cases, compression
was caused by multinodular euthyroid cervicothoracic goiter. In 52
(31.1 %) cases, patients underwent emergency surgery within the
first day. These patients were included in the first study group. The
second group included 115 (68.9 %) people. In them, conservative
therapy was used to stabilize the condition, postpone the operation
for 2—3 days, and perform emergency surgery. Results. Determi-

nation of the forced expiratory volume in one second (FEV1) in
patients with severe tracheal narrowing due to compression by the
altered thyroid gland and the risk of asphyxia objectively reflects the
degree of tracheal narrowing and allows determining the timing of
surgery, which is especially important for severely ill patients and
elderly people with manifestations of concomitant pathology. When
patients are admitted to the hospital with progressive shortness of
breath and the threat of asphyxia due to tracheal compression by
a goiter, the fastest possible determination of treatment strategy
allows saving life and, subsequently, improving the prognosis for
life and health. Conclusions. The division of surgical interventions
into urgent ones with FEV1 from 35 to 54 % and urgent ones with
FEV1 less than 35 % is of practical importance for preparing patients
for aggressive treatment methods. During urgent operations, there
is a possibility of correcting violations of vital functions of organs
and systems, which affect the immediate and long-term results of
surgical treatment.

Keywords: thyroid gland; multinodular goiter; substernal goiter;
thyroid cancer; compression syndrome; urgent surgeries
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B3a€eMO3B’430K MiXK MOKA3ZHUKAMMU
TUPEOIAHOIro CTATYCY i piBHEM MPOACAKTUHY B XIHOK
pPenpoAYKTUBHOIO BiKY 3 ABTOIMYHHUM TUPEOIAUTOM

| CYOGKAIHIYHMM riNOTUPEOo30OM

Pe3tome. AktyanbHicTb. Bigomo, 1o B nayieHTIB 3 NepBUHHUM FifOTUPEO30M MiABULLEHUI PIBEHb TUPEOTPO-
TMiH-PUNIBNHI-FrOPMOHY MOXE CrIPUHUHUTY 3pOCTaHHs piBHSA nponaktuHy (MPJ1), Lo BUKIIMKAE ranakTopero-aMeHo-
pero, ogHak faHi wono 36inbLueHHs piBHs [PJ1y nayieHToK i3 Cy6K/IiHIYHUM rinoTUpeo30oM € cyrniepe4ymsumu. Le
OSICHIOETLCS HEBEJIMKOIO KiTTbKICTIO [OCTIXXEHb, BIAMIHHOCTAMM B JOCAIIKYBaHUX NOMyNALisiX, po3mipax BubIpKu
Ta MeTofosIorii. Y AesaKkux JOCTIKEeHHSIX BUSIBNIEHO, LYo rineprponaktuHemis (IIPJ1) e pigkicHum po3nagom rnpuv
CYO6KJIIHIYHOMY FiNOTUPEO3i, asne ICHYTb MNOBIJOMIIEHHS LLOAO AOCUTL 3Ha4YHOI notumpeHocTi [TIPJT npy cy6KIiHIY-
Homy rinotupeodi — Big 0 go 40 % nauieHTis. MeTa HaLLoro JocnigkeHHss — ouiHnTy piseHb PJ1y XiHOK pernpo-
LYKTUBHOrO BiKy 3 aBTOIMyHHUM TupeoignTom (AlT) i BCTAHOBUTU FOro 3a51€XHICTb Bifj MOKA3HUKIB TUPEOoigHOro
crarycy. Matepianu Ta metoaun. Busdanu piseHb 1PJ1y XiHoK penpogyktnsHoro Biky 3 AlT y cTaHi eyTupeosy
i cy6KniHi4HOro rinoTpeody. Pesaynbrarn. BctaHosieHo, 1o piseHb P11 6ys siporigHo nigsuLyeHni y xiHok 3 AIT
MOPIBHSIHO 3 KOHTPOsIbHOKW rpyroro (18,2 + 1,61 H/mn npotn 12,24 + 1,64 HI/mn; p < 0,05). Y pesynerarti npose-
[eHoro perpeciviHoro aHanisy 3a CriipmeHoM 610 BUSIB/IEHO BipOrigHWi HEeratnBHUM KOPEAaLiviHii 38’130K MK
T1PJ1 i BinbHuM TupokcuHoM (Spearman R = —0,27; p = 0,043), Lo BKa3ye Ha 6iflbLL Yy TINBUI 3B’A30K MK UMMM
rnokasHukamu, Hix mix PJ1 i TupeotponHum ropmoHom (TTT). AHania emicty NPJ1 3anexHo Big pisHie TTI™ noka-
3aB, Lo piBeHb [P BiporigHoO BiAPI3HAETLCA B MNALIEHTOK 3 eYTUPEO30M i CYOKITIHIYHUM rinoTupeo3om Ha i AIT
(16,48 + 1,46 Hr/mn npotn 25,45 + 5,29 Hr/mn; p < 0,05). He Big3Ha4aeTscs pisHnyi B piHi MPJ1y nayienTis 3 AIT
i eyTpeo3om 3anexHo Big pisHA TTI. BucHoBku. PiseHb [1PJ] BiporigHo nigBuLeHnii y XiHok 3 AlT nopiBHsiHO
3 KOHTPOJIbHOK rpymnoto (18,24 + 1,61 H/mn npotn 12,24 + 1,64 Hr/mn; p < 0,05). JoBeaeHo, Lo B navjieHTok 3 AlT
i cyOKniHIYHUM rinoTupeo3om piseHb [NPJ1 € BiporigHO BULLMM MOPIBHSHO 3 NoKasHUKamu XiHok 3 AlT i eytupeo3om
(25,45 + 5,29 Hr/mn npotn 16,48 + 1,46 HI/mn; p < 0,05). He BcTaHoBeHO BiporigHux 3miH pisHs MNPJ1y nayieHTok
3 AIT i eytupeosom npu 3HaqeHHsix TTI Buwje 3a 2,5 MkMO/MiT MOPIBHSIHO 3 KOHTPO/IbHOW rpyroto (p > 0,05).
BusasneHo BiporigHni HeratuBHWVA KopessLiviHnii 38’30k Mix [P/ i BiribHUM TupokcuHoMm (Spearman R = —-0,27;
p = 0,043), Lo Bkasye Ha 6ifibLL Yy T/IMBUI 3B’ 30K MK UMMM IoKa3HUKamu, Hix mix MPJTi TTI.

Knto4oBi cnoBa: asroimyHHUI TUPEOIAUT; CYBKITIHIYHWI FiNOTUPEO3; NPOIAKTUH; TUPEOTPOMHUI FOPMOH; aHTU-
Tina [o TupeoinHoi nepokcuaasun; aHTUTINa 4o TUPeOorsiobyniHy; LUMTONOZI6Ha 3a103a

BCTYH MOUIMPEHICTIO, MHOXUWHHICTIO OiosorivHuX (YHKIIN

Cepen posianiB eHIOKPUHHOI cucteMu ocobsuBe  mnposaktuny (ITPJI), mo nosicHioe moniMopdi3M KIiHiu-
Micue nocimae rinepnponaktueMis (I'TIPJI) — cran, HMX IpoSIBIB IpU NiABUIIEHOMY CUHTE3i IIbOTO TOPMOHY,
1110 XapaKTePU3YEThCS CTINKUM MiABUIIEHHSIM PiBHS MPO-  HASIBHICTIO 11101 HU3KU HETOCTAaTHHO BUBYEHUX 1 JUCKY-
JIAKTMHY B CUPOBaTIIi KpoBi. Menuko-coliaabHa 3Ha4M-  CiiHMX MUTaHb OO0 MiarHOCTUKM Ta JiKyBaHHS 1IbOTO
mictb I'TIPJI 3ymoBiIeHa HM3KOI0 YMHHUKIB — 3HAYHOIO  CcTaHy [1].
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I1aTomoriuna I'TIPJI € ogHMM 3 HAMTTOIIMPEHIIIINIX €HI0-
KPUHHUX PO3JIadiB TimoTajaMo-TinodizapHoi CUCTEMH, 1110
Moe OyTH HACJiIKOM HU3KW MPUYUH, TAKUX SIK PO3JIaan
rinodiza, murononioHoi 3ano3u (1113), crpec Toio [2—4].
T'TIPJI i rimoTupeo3 — TiCHO B3a€EMOIOB’s13aHi CTaHU, TTOE -
HaHHs niepBUHHOrO rinotupeosy 3 ['TIPJI (cunapom nakro-
pei-ameHopei) BitoMme B JiTepaTypi IiJ eMoHiMiYHOI0 Ha3-
Boto «cuHapoM Ban Bika — Poca — Xenneca» [5—9]. Y 1971
poli Briepiie 0yyio onucaHo 30iabieHHs BMicty [TPJIy cu-
pOBaTIIi KPOBi MalLiEHTKY 3 IEPBUHHUM TinoTupeo3oM [10].
3 Toro yacy 3B’s130K rinmotupeosy ta I TIPJI BuBuaBcs B HU311i
eKCTMepUMEHTAIbHUX 1 KJIIHIYHUX TOCHiIXeHb, TPOTE 10
cporonHi mai rpo yactorty I'TIPJI mpu rimotupeosi, a Takox
11 KJTiHiYHY 3HAUYIICTh € cynepewinuBumu [11].

ITposakTvH — 11€ MENTUAHUI TOPMOH, 1110 BUIIISIETh-
cs B rinodisi mig giero ToOHiYHOrO iHriOyBaHHS HOodaMiHy
i, IK BUIUIMBAE 3 Ha3BU, crpuse gakrtauii [12]. I1ix gac
BariTHocTi Ta jakraiii piBeHb [1PJI 3a3Buuait Bucokuit, i
taka ['TIPJI € ¢izionoriunoro. IlinBuinenHs pisHsa I1PJI y
HEBaTiTHUX XiHOK MOPYIIYE HOPMaJIbHUI CUHTE3 iHIINX
TOPMOHIB, TaKUX SIK €ECTPOTEH i MPOTreCTepOH, TUM CaMUM
nepemkomkaoun oBysiii. Cekperist [1PJI koHTpomoeTs-
cs iHriditopom I1PJI, skuit BUminseThes 3 TimoTagamyca,
iHIIII YMHHUKM, TaKi IK Ba30aKTUBHUM iHT10yIOUNIA eI THT
i TupeorpomniH-pwiizuHr-ropmoH (TPI'), npusBoasts no
30inbimeHHs cekpeuii ITPJI. TPI', HafimpocTimmuii 3 Heli-
POTOPMOHIB TiIToTajlaMmyca, CTUMYJIIOE CUHTE3 i CEKpelliio
TUPEOTPOITHOTO TOPMOHY MEPeIHbOI YaCTKU Tinmodiza, a
TaKoX BrutuBae Ha cekpelito [1PJI. ¥V mauieHTiB 3 nepBuH-
HUM TinoThpeo3oM miasuieHuit piseHb TPI Mmoxe cnipu-
YUHUTHU minBuiteHHs piBHs [1PJI, 1o Bukiukae rajakro-
pero. Bimomo, mo ITPJI mae GioaktuBHY QyHKIIiIO, Ail0Un
SIK TOPMOH i 1UTOKiH [13]. BiH € rinogizapHum nenTuaHuM
TOPMOHOM, 110 CKJIaAa€eThes i3 199 aMiHOKUCIOTHUX 3a-
JIMIIKIB i Mae MosiekyasipHy macy 23 kla [14]. OnucaHo
KijJbKa i30¢hopM MponakTuHy: MoHOMepHa (23 k1A, 85 %),
numMepHa (48—56 xla, 10—15 %), nonimepHa (MakpoIpo-
JnakTuH) [15].

Cekpeuig [TPJI mepebyBae min ckiagHUM HepoeH-
JNOKPUHHUM KOHTPOJIEM TinoTajlamyca Ta nepugepuyHux
ropMoHiB. OCHOBHHMM IIPOJAKTUHIHTIOYIOUMM YMHHUKOM
€ nodamiH, 1110 CUHTE3YEThCS B rinorajamyci Ta aie Ha D2-
peuenTopu JakKTOoTpo@iB rimogiza. ['aTbMyIOTh CeKpelio
nodaMiHy TaKoX racTpMH, COMaTOCTaTUHM, TaMMa-aMiHO-
MacJIsiHa KMCJI0Ta Ta AesIKi iHIll peuoBUHU. 301JIbIIEHHS ce-
Kpellii nodaMiHy CIIoCTepira€Thbes MpH Mii eCTPOTeHiB, TicTa-
MiHy, aHTaroHicTiB 10haMiHOBUX pELIENITOPIB, MepopabHUX
KoHTpauentusiB Tomo. Cekpelist [1PJI mae Bupaxxenmii
MyJIbCYIOUMii XapakTep. PerienTopu 11b0ro ropMoHy eKc-
MPECYIOThCs B 0araTb0X TKAHMHAX Ta OpTraHax, 110 MOSICHIOE
PiI3HOMaHITHICTb Horo (iziosoriuHux yHKIIii. 3rigHo i3
cydyacHUMU ysBaeHHsiMu, peuenTtopu [TPJI ekcripecytoTbest
B MOJIOUHUX 3aJ103aX, SIEUHUKAX i MaTIli, sieuKax, epeami-
XYpOBili 3aJ103i, MiAIUTYHKOBIH 3271031, HUpKax, HAAHUPKO-
BUX 3aJ103aX, XXMPOBiii TKAHWHI, CTPYKTYypax LEHTPaJTbHOI
HEpPBOBOI CMCTEMH Ta HU3IIi iHIINX OpraHiB i cucreM [16].

T'TIPJI Mmoxe po3BUHYTHUCS B MALi€EHTIB 3 NEPBUHHUM
TinoTUpPeo30oM uepe3 pi3Hi MexaHi3Mu. Y BilIOBinb Ha Ti-
MOTUPEOITHUI CTaH BiIOYBaEThCS KOMIIEHCATOPHE 30i1b-
IIeHHsT BUKKY TinmoragamigyHoro TPI', mo npusBoguts oo

ctumyistiii cekpeii ITPJI. Pons TPI ax rimoramamigHoro
TPOITHOT'O TOPMOHY, 1110 BUBiIbHSE TTI 3 mepenHboi yact-
KM rirmodiza, 1odpe Bimoma, ajie KOTo PoJIb y CTUMYJISIIIL
BuBinbHeHHs [TPJI 3 mepenHboi yacTku rinmodisza Bee 111e €
cynepewiuBoio [17, 18].

VY nesxux pociimkeHHsx BusiBieHo, 1o ['TIPJI € pin-
KiCHUM pO3JaJ0M MpU CYOKIiHIYHOMY TilMOTUPEO3i, SIKUK
MPOSIBIISIEThCS BUCOKMM piBHeM TTT i HopManbHUMM piB-
HSIMJ TOPMOHIB IIUTOMOMIOHOT 3aJ1031, ajie iCHYIOTb MOBi-
IIOMJICHHSI 1010 JOCUTh 3HauHOI motupeHocTi ['TIPJI mpu
cyOKkyiHiuHOMY rinmotupeosi — Big 0 go 40 % mnawieHTiB 3
rinotupeosom [19].

A.R. Amberina et al., ouintorouu I'TIPJI mpu 3axBopio-
BaHHsx I3, Busgsuiu, o I'TIPJI yacrine cnocrepiranu
nipu ssBHOMY (33 %), HiX MpU CyOKITIHIYHOMY TiITOTUPeO3i
(12 %). Lle MOXHA TTOSICHUTH OLTBLINM TTiIBUIIECHHSIM PiBHST
TTI y nauieHTiB 3 IEpBUHHUM TilMOTHUPeo30M. JlocmimkeH-
HSI LIMX aBTOPiB Ja€ ysiBJieHHs npo noiupeHicts [TIPJI
IpU TIMOTUPEOITHUX po3Ianax, a TAKOX CBITUMTH PO Ha-
saBHicTh BumnankiB ['TIPJI y mamieHTiB i3 cyOKIiHIYHMM Ti-
MOTUPEO30M. ABTOPU 3a3HAYAIOTh, 1O OCKIJIbKM 3HAYHA
nomupeHicts I'TIPJI y mamieHTOK 3 TimoTHUpeo3oM MoxXe
MPU3BOAUTHU 10 OE3IUIiIsI, BAPTO KOHTPOJIIOBATU PiBEHb
ITPJI y xkiHOK 3 miarHo30M rinotupeo3sy [20].

J.K. Sahu et al. mpu ouinui piBast [TPJI y cupoBaTii Kpo-
Bi Ta BU3HaYeHHi nommupeHocTi I'TIPJI y mauieHTiB 3 ynep-
1€ BUSIBJIEHUM CYOKJTIHIYHUM/KJTIHIYHUM TilIOTUPEO30M,
a Takox kopessuii Mix piBHsimu TTT i [TPJI y mauieHTiB i3
My guchyskuigymu 113 crocrepiranu, mo pisHi [TPJI y
CHUPOBATIIi KPOBi OYyJIM 3HAUHO MiIBUIIEHUMU MPU CYOKJTi-
HIYHOMY i IBHOMY TillIOTUPEO03i MOPiBHSIHO 3 KOHTPOJEM.
Tak, I'TIPJI crioctepiranacst y 22,9 % xBopux Ha CyOKJTiHIY-
HUit iy 8,3 % XBOpMX Ha KJIiHIYHUI rimotupeo3s [11].

Bimomo, mo I'TIPJI aconitoeThecs 3 aBTOIMYHHUM TH-
peoinutom (AIT) [21]. dochimkernHs mokasanu, mo 20 %
nauieHTiB 3 AIT mators I'TIPJI, mpuyomy BaBiui Oinbiire
CTIOCTEPIraroTh i1 BAHUKHEHHSI Y XBOPUX Ha TilTOTUPEO3
[22]. Kpim Toro, Oyso mokasaHo, 110 aBroaHTuTiia no 113
crioctepiraioTbes y 25 % namientiB 3 TTIPJI potu 22 % y
KOHTPOJIbHIN rpymi [23]. JocmimKeHHS MOXIUBOTO 3B’ SI3KY
Mmix [TIPJI ta AIT cepen 90 mononux xiHok 3 AIT i 90 3m0-
POBUX >KiHOK KOHTPOJIbHOI ITPYITU BUSIBUJIO, 1110 piBeHb TTT
OyB ITOMiTHO IiaBuIiieHUM Y nauieHTiB i3 ['TIPJI mopiBHsIHO
31 3MOPOBUMM XiHKaMU. TakoX BUSIBJIEHO CTATUCTUYHO 3HA-
UYL 3B’SI30K MiXK BUTIAIKOM i KOHTPOJIEM I1IO0 BiJIbHOTO
TpuitonTupoHiny B cuposarii (p < 0,05). He Oyso BusiBneHo
CTAaTUCTUYHO 3HAYYLIO1 Pi3HULII MiX BUTIAIKOM i KOHTPOJIEM
IIIOMIO BUTBHOTO TUpOKCcUHY cupoBaTku (BT4) (p > 0,05). I1a-
uientu 3 ['TIPJI mpomeMoHcTpyBaiy 3HaYHO BUIL PiBHI aH-
TUTII 10 TUpeoinHoi mepokcraasu (AT-TTT10) (46,08 mpotu
43,95). 3HayHO MiNBUILIEH]I PiBHI AaHTUTLI IO TUPEOTJIO0YITiHY
(AT-TT) cnoctepiranu B mauieHtiB i3 I'TIPJI (1,07 npotu
0,84). OTxe, 1OCiKEHHS CBITYUTD TIPO MOTEHIIHHNI 3B’ 51~
30K Mix I'TIPJI ta AIT, ane ns aeTaabHIlIOro BUBYEHHS
IIHOTO 3B’SI3KYy Ta I0ro HACIiIKIB IIOAO0 HATJISIMY 3a Malli€H-
TaM¥ ITOTPiOHI TomaTbIIi JoCTiKeHHs [23].

Ha nporuBary upboMy B I€SIKUX JAOCHTIIXEHHSIX HE BU-
aBUIN 30imbireHHs mommpeHocti AIT cepen mamieHTIB
3 niarHo3oM ['TIPJI mopiBHSIHO 3i 3MIO0POBUMU iHAUBIAYY-
MaMHM B KOHTPOJIBHUX rpyIiax [24].
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V nocrimkenHi Sahu et al. 0y/10 BCTAaHOBJIEHO KOpEJIs-
mito Mixx piBHssMu [1PJI i TTI y mamieHTiB i3 KJIiHIYHUM i
CYOKJTiHIYHMM TiITOTHPE030M. ABTOPU CIIOCTEPIirajau CyTTe-
Be miaBuiieHHs piBHs [1PJI y cupoBariii KpoBi B maitieHTiB
SIK i3 KJIIHIYHUM, TaK i 3 CyOKJIiHiYHUM TillOTUPEO30M, a
T'TIPJI mana wmicie y 22,9 % nmauieHTiB i3 cyOKITiHIYHUM
rinorupeo3oMm i B 8,3 % — i3 ssBHUM rinotupeo3om [19].
B inmomy mocimimkeHHI B 0e3IUTiIHUX 3KiHOK CIIOCTEepiraaimn
MO3UTUBHUI 3B’s130K MixX piBHssMuU [TPJI i cupoBaTkoBUM
TTT. Jocnimxenust BusiBuio ['TIPJTy 7 % ocib KOHTpOJIb-
Hol rpynu Ta 57 % 0e31ainHuX XiHOK. THII JocimKeHHs
TaKOX ToBimomsiin 1po 38’5130k Mixk T'TIPJI Ta AIT [25].
VY Toii yac K y nesiKuX INOCTiIXKEHHSIX MOBIIOMIISIIIN TIPO
3B’s130K Mixk ['TIPJI ta AIT, B iHIIIMX iCTOTHOTO 3B’SI3KY MiX
1LIMMM JBOMA CTaHaMU He crioctepiraiu. byno mokasaHo,
mo AIT He BruiMBae Ha pe3yabTaTW BariTHOCTI Hi B >KiHOK
3 €yTUPEO30M, Hi B XKiHOK i3 CYOKIiHIiYHMM TilIOTUPEO30M.
B onHoMy nmocaimkeHHi ooctexxeHHs 100 mauieHTiB 3 mia-
rHo3om I'TIPJI BusBui0, 110 25 % 3 HUX MaJu MO3UTHUBHI
AT-TIIO Ta AT-TT, axi € mapkepamu AIT. Cepen nux
MauieHTiB yacToTa BiaxuiaeHb y ¢pyHkuii [113 Oyna Buioro,
HiX Y KOHTPOJIbHIM rpyri [26]. [HIe gociakeHHS moKa3a-
Jio, mo natientu 3 I'TIPJI manu 6inbiry nommpenicts AIT,
HiXX 0cOO0M KOHTPOJIBHOI IPYIIM, ajie pi3HULISI He Oysa cTa-
TUCTUYHO 3Hauy1ioo [27]. HemocninoBHicTh pe3ynbTariB y
JOCJTIKEHHSIX MOXHA MOSICHUTU I€KiTbKOMa YUHHUKAMM,
TaKMMU SIK BiIMiHHOCTI B JOCJIiI>KYBaHUX TOITYJISIIISIX, PO3-
Mipax BUOipKU Ta MeTonosiorii. KpiM Toro, Ha B3a€MO3B’s1-
30K Mik I'TIPJI Ta AIT MOXyTh BIUIMBaTU TaKi YMUHHUKU,
SIK CTaTh, BiK i CyMyTHi aBTOIMYHHi 3axBoptoBaHHs [28].
Takox moxknuBo, 1o 3B’s130K Mixk ['TIPJI i AIT € He npsi-
MMM, a OMOCEePEeIKOBAHUM iHIIMMU YMHHUKAMU, TAKUMU
SIK TOPMOHAJIbHMIA nucOajaHc abo AUCPEeTyJIsliisl iMyHHOI
cuctemu [29].

OueBUIHO, 1110 MEXaHi3MHU, SIKi JieXaTh B OCHOBI 3B’513-
ky I'TIPJI Ta AIT, me He moBHicTIO BuBYeHi. [Ipore Oyi1o
BUCJIOBJIEHO MpUITylIeHHs, 1110 piBeHb [1PJI moxe naBatn
iMyHOMOIYII0I0UMI e(eKT, BIUIMBAIOUM Ha iMyHHY Bil-
MOBI/b i CIIPUSIIOUN PO3BUTKY aBTOIMYHHUX 3aXBOPIOBaHb
113 [30]. Kpim Toro, TPT ctumynioe cexpettito sik TTPJI,
tak i TTI', mo mMoxke mpu3BecTH A0 IiIABUIICHHS PiBHIB
[TPJI y nauienTis 3 aucdyHkiiero 113. 3B’s130k mixx ['TIPJI
Ta AIT He MOBHICTIO 3pO3yMisuii, ajie OyJI0 3aIIPOIIOHOBA-
HO KiJIbKa TTOTeHLIHUX MexaHi3MiB. OTHUM 3 MOXJIUBUX
MexaHi3MmiB € Te, 110 I'TIPJI Moxke BUKIMKATU aBTOIMYHHY
BIIIMOBIIb, sTKa MPU3BOAUTD 10 po3BUTKY AlT. Byno rmoka-
3aHo, 110 [1PJI nae imyHocTUMYyTI0104MiA €(heKT, TOJJOBHUM
YMHOM 4Yepe3 IMPUTHIYeHHs HeraTUBHOI CeJIeKIIil aBTope-
akTUBHUX B-nmiMmdonuri. Lleii edekT Moxe Mpu3BecT 10
BUPOOJIEHHSI aBTOAHTUTIN, SIKi aTakyioTh 1113, BukInkKaio-
yn AIT [31]. [HIIMIA MOXIMBUIT MEXaHi3M BU3HAYAETHCS
TUM, 110 MOXe iCHYBaTU reHeTUYHU# 3B’5130K Mix ['TIPJI
ta AIT. Kopotke miede xpomocomu 6 mictuthb reH TTPJI,
SIKMI TAaKOX TOB’SI3aHUH 3 KiJIbKOMa aBTOIMyHHUMM 3aXBO-
PIOBAaHHSIMHU, BKIIIOYHO 3 aBTOIMYHHUM THpeoinuToM [32].
Tpetiit MOXIMBUI MexaHi3M moJjisirae B ToMy, 1o ['TIPJI
MOXK€ BIUIMBAaTH Ha PiBHI TUPEOIAHMX TOPMOHIB B Opra-
Hi3mi, mo npusBoauth 10 AlT. ITokaszaHo, 1o piBui [TPJI
NpUTHivYyI0Th cekpeltito TTI, 1110 mpru3BOAUTS 10 BIUIMBY Ha
cuHTe3 TupeoinHux ropMmoHiB 1113 [33]. Byio BucioBieHO

npuityieHHs, mo JikyBanHsa ['TIPJI, y cBoio uepry, moxe
npu3zBecTu 10 po3BUTKY AlT. Jleski iiku, sIKi BAKOPUCTO-
ByIOThCs s JikyBanHs ['TIPJI, Hanpukiian aroHicty go-
daminy, 6ynu nos’si3aHi 3 po3BuTkoMm AIT. OTxe, 3B’130K
Mix I'TIPJI Ta AIT € ckiianHUM i He TTOBHICTIO 3pO3yMiIHM.
Byno 3amporoHoBaHO KilbKa MOTEHIIHHUX MEeXaHi3MiB,
BKJIIOYHO 3 aBTOIMyHHUMMU, TEHETUYHUMU, TOPMOHAJIb-
HUMMU Ta II0B’sI3aHUMH 3 JiKyBaHHAM. [1oTpiOHI momasbiri
TOCITIKEHHST, 11100 MOBHICTIO 3pO3YMITH 3B’ 130K MiXX LIMMU
JIBOMa CTaHAMMU.

[Tpu BuBYeHHi moTeHuifiHOTO 3B’513Ky Mix ['TIPJI Ta
AIT, 3rimHo 3 pe3yabTaTaMM OOCIiIXKEeHb, Y Malli€HTIB i3
I'TIPJI cnocrepiranu 3HaYHO TiaBuUIneHU piBeHb TTT,
BiibHOTO TpUiioaTupoHiny, AT-TITO ta AT-TT nopiBHSIHO
3i 3MOpOBUMU 0cO0aMM KOHTPOJIbHOI rpymu. 1le o3Hayvae,
wo B nauieHTiB 3 I'TIPJI a6o AIT BapTo oUiHUTH 0OUaBA
CTaHU, OCKiIbKI BOHM MOXYTb OyTH TiCHO 1TOB’s13aHi. [1o-
TPiOHI TOMATKOBI MOCIIIKEHHSI, 11100 3’sICyBaTU MEXaHi3MU1
i BUBUMTH MOTEHIIiHI TepaneBTUYHI ITiIXOAH1 10 NalliEHTIB
i3 I'TIPJI ta AIT. 3araiom 1st po6oTa cripusie 3pOCTaHHIO
KiJIbKOCTi mociimkeHb Kopessuii mixx I'TIPJI ta AIT, min-
KPECIIOI0YH BaXKIMBICTD pO3IJISILY 000X CTAHIB Y KITIHIUHIMi
npakruii [34].

OTKe, CyIepewInBiCTh HASIBHUX JAaHUX JIITEpaTypu CIIy-
ryBajia ImiarpyHTsIM JIJIs HAIlIOTO TOCTiIKEHHSI.

Mera: ouinutu piBeHb I1PJI y XiHOK penpoayKTUB-
HOTO BiKYy 3 aBTOIMyHHUM THPEOIAUTOM i BCTAHOBUTHU 3a-
JIEXXHICTh HOro KOHIEHTpAllii Bifl HOKa3HUKIB TUPEOITHOTO
crartycy.

MarTtepiaAu Ta meToamn

JocimkeHHST BUKOHAHO BiINOBIIHO J0 CTaHIAPTIB
bioetTnyHoro Komirety Y «IHCTUTYT eHOIOKPUHOJIOTII Ta
oboMminy pegosBuH iM. B.I1. Komicapenka HAMH Yxpainn»
(mo3Bin Bix 12.04.2019, Ne 28/1-KE), 0CHOBHUX TTOJIOXKEHb
KonBeH11ii mpo 3aXuCT MpaB i TiAHOCTI JIOAUHM OO0 3a-
crocyBaHHs Giosorii Ta MenuunHu (KoHBeHL11is1 Tpo rpaBa
JIIOOMHM Ta OioMenuIMHY), OpuiiHATOI Pamoio €Bpomnu
04.04.1997, nanexHnoi kiiHiyHoi npaktuku (Good Clini-
cal Practice, GCP) Bix 1996 p., I'eibciHChKOI IeKtapariii
BcecBiTHBOI MemmuHOiI acomiamii « ETHaHi mpuHIMIIN Me-
IUYHMX TOCIIIKEHb 3a yJacTIO JIIOAWHU K 00’€KTa J10-
CITIKeHHS», MPUIHATOL B YepBHi 1964 poKy Ta meperisi-
HyTOi BriponoBx 1975—2008 pp., i Hakazy MO3 Ykpainu
«I1po 3arBeprxeHHs [lopsaky npoBeaeHHS KJIiHIYHUX
BUIIPOOYBaHb JiKapChKUX 3aCO0IB Ta EKCIIEPTU3U MaTepi-
aJliB KJIiHiYHUX BUNIPOOYBaHb i TUITOBOTO MOJI0XEHHS PO
Kowmicito 3 mutaHb eTukm» Bin 13.02.2006 Ne 66 3i 3miHamMu
3a 2006—2008 pp.

st Bu3HaUeHHs1 00’ eMy Ta cTpykTypu L3 mpoBoaunmn
YJIbTPa3BYKOBE JOCIimKeHHs Ha amaparax SSA-550A NE-
MIO i TOSHIBA SSA-580ANEMIOXG (Toshiba, fAnoHist)
3 €JIEKTPOHHUMM JIiHIHHUMU JaTYMKAMUM 4acTOTO0 9—12
MI 11 i TOBXMHOIO CKaHYBaJIbHOI TTOBEPXHi 6 CM.

Busnavenns pisnis I[1PJI, TTI, 8T4, AT-TI1O, AT-TT
MPOBOJIMIA METOAOM XeMUTIOMiHECILIEHTHOTO iMyHOAHai3y
Ha aHazizatopi Cobase-411 Roshe Diagnostics GmbH (AB-
crpist). PedepenTHi 3HaueHHst craHoBuu: [TPJI — 3,34—
26,72 ur/ma, TTT — 0,27—4,20 MMO/min, BT4 — 0,93—
1,71 ur/mn, AT-TITO < 34 MO/mn i AT-TT < 115 MO/mu.
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CTaTUCTUIHUI aHAJIi3 OTPUMAHMX Pe3yJIbTaTiB MTPOBO-
v B iporpami Statistica 12.0 (StatSoft, Inc). JInst moiryky
3B’SI3KiB MiX ITOKa3HUKAMU 3aCTOCOBYBAJIM KOPEISILiHHII
anautiz Criipmena. [1pu mopiBHSHHI TPyl BUKOPUCTOBYBAJIN
t-xputepiit (CtoloneHnTa). CepenHi 3HaUeHHS TOJaHi SIK
M + m. BinmiHHOCTI BBaXkaiu BipOTiTHUMMU TIPU JOCSITHEH-
Hi piBHs1 3HauyIocTi p < 0,05.

VY nocnimxenns BkitoueHo 105 xiHok 3 AIT BikoMm
Bin 18 mo 40 poxiB. CepenHiil Bik IalliEHTOK CTAaHOBUB
33,0 *+ 3,8 poky.

KpurepisiMu BKIIIOUeHHS B IpyIy MOCTiIXKEHHS OyJIu:
BiK Binm 18 1o 40 pokiB, BCTaHOBJICHUI /T ATBEPAXKEHU I
niarHo3 AIT (migBuieHi piBHI aHTUTUPEOIMHUX aHTUTILIT
(AT-TITIO/AT-TT), xapakrepHa mjst AI'T exorpacdiuHa kap-
tuHa 1113).

Kpurepisimu BUKIIIouUeHHSs OyJv: BiK MeHIIIe 3a 18 pokiB
i crapiue Bim 40 pokiB, HasIBHICTh aeHOMMU rinodiza, myxim-
HU/KiCTU TOJIOBHOTO MO3KY, OTiepallil Ha TOJIOBHOMY MO3KY
B aHaMHe3i, CHUHIPOM MOJIiKiCTO3HUX SIEUHUKIB, TPUIAOM
AHTUIETIPECAHTIB.

KoHTpoJibHY IpyIy cTaHOBWIN 25 3M0POBMX KiHOK BifI-
MOBITHOTO BIKY.

Mg nocmimkenHs piBHs [1PJI y xinok 3 AIT 3amexHo
Bin piBHg TTT mauieHTKy OyJIv po3MoOaiaeHi HAa TPU IArpy-
nu: 3 eytupeosoM i piBHem TTT Bix 0,44 no 3,49 MMO/Mn
(migrpyna 1), i3 cyOK/IiHiYHUM TrinoTupeo3oM i piBHeM TTI
Bin 4,01 no 15,98 MMO/mn (miarpyna 2) i 3 eyTupeo3om
i piem TTT Binm 2,5 mo 4,0 MMO/ma (miarpyna 3). Mu
BUIUTAINA OKPEeMO IiArpymny 3 — mamieHTku 3 piBHem TTT
Bin 2,5 o 4,0 MMO/mJ1, siKuid, 3TiTHO i3 CydaCHUMM TPOTO-

KOJaMHM, € HebaxkaHUM 1 XKiHoK i3 AIT npu rmranyBaHHI
BariTHOCTI [35], 1110 T03BOIMJIO HAM OLLiIHUTHY MOTeHLIIHHMIA
BILUIMB Takux piBHiB TTI Ha mpojakTuHeMilo, OCKIIbKA
migBumeHunii piseHb [1PJI MoxXe HeraTMBHO BIUIMBATU Ha
pPenponyKTUBHY (DYHKIIiIO.

PesyAbTaTH

[Ipu mocnimKkeHHI TUPEOIMHOIO CTATyCy MalliEHTOK
BCTaHOBJIEHO, 110 piBeHb TTI y xBopux 3 AIT ctaHOBUB
3,72 0,40 MMO/mi, BT4 — 1,19 £+ 0,04 ur/mn, AT-TIIO —
299,66 *+ 29,89 MO/mi, AT-TTI' — 52,89 &+ 11,26 MO/mu,
nposnaktuHy — 18,24 & 1,61 Hr/mi, 1110 Oy710 BipOTiAHO BUIIE
3a MOKa3HUKKM KOHTPOJIbHOI I'pyIu, Y siKiii piseHb TTT OyB
1,24 £ 0,64 MMO/mi, BT4 —1,46 £ 0,07 ur/mn, AT-TITO —
4,21 £ 1,02 MO/mn, AT-TT — 0,95 £ 0,02 MO/ma, nponak-
TiHy — 12,24 + 1,64 Hr/mn (Tabm. 1).

Hamu Oyno mpoBenaeHO aHalli3 KOpesaliitHUX 3B SI3KiB
MiX MOKa3HUKaMU TUPEOINHOTO CTaTyCy i MPOJAKTUHOM Y
rpy1i xBopux 3 AIT. Pe3ynbratu KopensiiiiiHOro aHajisy
CmipMmeHa HaBeIeHi B Ta0JI. 2.

BusiBiieHO BiporinHuii HeraTUBHUI KOpPESILIAHWIA 3B’s1-
30K Mix mokasHukamu I1PJI i 8T4 (Spearman R = —0,27;
p = 0,043), BiporinHuii HeraTUBHUI KOPEJSILiiHUI 3B’ S1-
30K Mix nokazHukamu TTT i BT4 (Spearman R = —0,29;
p = 0,023), BiporimH1ii MO3UTUBHUN KOPEJISALiIAHUI 3B’ 51~
30K Mix nokasHukamu AT-TITIO ta AT-TT (Spearman
R =0,36; p = 0,004). OtrpuMaHi pe3yibTaTh CBiAUaTh, 1110
cepel NOCHiIKyBaHUX MOKAa3HUKIB piBeHb BT4 Ma€ nmoTeH-
witHuii BriuB Ha piBeHb [1PJI, Tomi K iHIII 3B’I3KU He
BUSIBJISIIOTH CYTTEBOI acolliarllii.

Ta6nmuys 1. CepepHi piBHi TTI, BT4, AT-TI1O, AT-TI" i nponakTuHy B nayieHtok 3 AIT (M £ m)

MNMoka3Huk Fpyna AIT (n = 76) KoHTponbHa rpyna (n = 30) p
TTr, MMO/Mmn 3,72+ 0,40 1,24 + 0,64 < 0,01
BT4, Hr/on 1,19 + 0,04 1,46 + 0,07 < 0,01
AT-TNO, MO/mn 299,66 + 29,89 4,21 + 1,02 < 0,001
AT-TI, MO/mn 52,89 + 11,26 0,95 + 0,02 p < 0,001
MponakTuH, Hr/Mn 18,24 + 1,61 12,24 + 1,64 p < 0,05

lMpumitka: p — BiporigHicTb NOPIBHAHHS NOKa3HUKIB 3a t-kputepiem CTblofeHTa.

Ta6bnuys 2. 3anexHicte piBHs [MPJ1 Bifg noka3HuKiB TUpeoigHoro cratycy
(pe3ynbTaTtn KopensyiiHoro aHanizy CnipmeHa)

Mapa nopiBHAHHSA K::;;'?;T:H::p E::gi:&?r; t (N-2) P
MponaktuH & AT-TMNO 54 0,07 0,54232 0,590
MponaktuH & AT-TI 44 0,08 0,53770 0,594
MponaktuH & TTI 53 0,22 1,59449 0,117
MponaktuH & BT4 55 -0,27 -2,06886 0,043*
AT-TMNO & AT-TI 61 0,36 2,95626 0,004*
AT-TMO & TTI 72 0,22 1,88517 0,064
AT-TMNO & BT4 63 -0,15 -1,15819 0,251
AT-TF & TTT 58 0,12 0,86959 0,388
AT-TT & BT4 50 -0,03 -0,19017 0,850
TTI & BT4 62 -0,29 -2,32640 0,023*

Mpumitka: * — p < 0,05 (BiporigHUI NOKa3HUK).
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skl

Mot mopiBastHHS piBHA [TPJI 3anexso Bim 3Havens TTT
yci nauieHTku 3 AIT Oynau po3nofdizeHi Ha TpU MiArpynu
3anexxHo Big 3HayeHHs TTI: migrpyma 1 (TTI Bim 0,4 no
4,0 MMO/mn) — 64 nartienatku 3 pisHeM TTT Bix 0,44 no
3,49 MMO/mn, ipu 1IboMy cepenHe 3HadeHHst TTT ctaHoBu-
70 2,3+ 0,18 MMO/mi, 8T4 — 1,20 + 0,05 vr/mn, AT-TITO —
301,38 £ 35,57 MO/mn, AT-TT — 43,53 £ 9,79 MO/mi;
minrpyma 2 (TTT Bin 4,0 i Buitie mpu HOpMaJIbHOMY 3HAYCHHI
BT4) — 18 mauienrok 3 piBHem TTT Bin 4,01 no 15,98 MMO/m,
cepenne 3HaueHHs TTI — 7,76 £ 1,08 MMO/mi, BT4 —
1,03 = 0,08 ur/m1, AT-TITO — 293,79 + 53,35 MO/mu,
AT-TI' — 79,82 + 33,27 MO/mn; ninrpyna 3 (TTT Bin 2,5
1o 4,0 MMO/mn) — 23 nauientku 3 piBHeM TTT Bin 2,5
1o 3,94, cepenne 3HayeHHs 3,23 + 0,14 MMO/ma, BT4 —
1,17 £ 0,07 ur/mn, AT-TTIO — 332,34 + 57,63 MO/wmu,
AT-TI' — 48,92 £ 14,79 MO/mx.

3riIHO 3 MOCTaBJIEHOIO METOIO MOCHiIXKEHHS BU3HAYe-
Ho piBHi [TPJI y KoxHi#t minrpymi namieHTok. Pesynbratn
HaBe/IeHO B TaoJI. 3.

Sx BumHO 3 TabGa. 3, BiporigHa pi3HUIS OYiKyBaHO
crnoctepiranach y mokazHukax TTI mix migrpymnamu 1 i 2
(TTT 2,37 £ 0,18 MMO/ma nipotu 7,76 £+ 1,08 MMO/Mi;
p <0,02), aTakox 213 (TTI 7,76 £ 1,08 MMO/Ma nipoT
3,23+ 0,14 MMO/mi; p < 0,02). BiporigHoi pi3Hulli B piB-
Hsix BT4 MixX minrpynamMu He BinzHaueHo. Takox He OyJio
BUSIBJIEHO BipOTigHOI Pi3HMIII MiX IiArpyIiaMy B IIOKa3HU-
kax AT-TITO i AT-TT.

Pisens ITPJI BiporiaHo BinpizHsiBcs B miarpymax 1 i 2
(16,48 £ 1,46 ur/mn ipotu 25,45 + 5,29 ur/mi; p < 0,05).
Pisuuui B piBHsix TTPJI mix ninrpynamum 1 i 3, a Takox 2 i
3 He Oyiso Bim3HayeHo. OTXe, MOXHA CTBEPIXKYBaTH, 1110
piBeHb [TPJI BiporinHo Binpi3HSETHCS y MALLIEHTOK 3 €YTH -
peo30M i cyOKJiHiuYHMM TinoTupeo3oM Ha Ti1i AIT. He Bin-
3HadeHo pi3zHuii B piBHi I1PJI y mamienTiB 3 AIT i eyrupe-
030M 3ayiexkHo Bif piBHg TTT.

O6roBopeHHs

Harre gocnimxeHHsT MiaTBepaAMIO TiCHUM 3B’SI30K MixX
piBasimu TTT i [TPJI y mamienTok 3 AIT. Tak, mopiBHSIHHS
piBHiB TTT i ITPJI y XxiHOK penpoaykTuBHOTrO Biky 3 AIT
i KOHTPOJIBHOI IPYIIN 3I0POBUX XIiHOK 3aCBiIUMIIO Bipo-
rinny pizHuuto gk TTT, Tak i I[TPJI Mixk uumu rpynamu
(18,24 £ 1,61 ur/mn npotu 12,24 + 1,64 ur/mi; p < 0,05).

Ilin gac mocnimXKeHHS BCTAaHOBJIEHO, IO piBeHb
T1PJI mae BiporinHy HeraTMBHY KOpeJsiiio 3 piBHeM BT4
(r=-0,27; p=0,043), Toni six i3 TTI Taka Kopensiiis Bia-
cytHst (r = 0,22; p = 0,117). Lli pe3yabTaTl Y3roJxKyrThCs

3 JIiTepaTypHUMU JTaHUMU Ta MiIKPECIIOI0Th BAXJIUBICTh
B3a€EMO3B’SI3KiB MixX THUpeoiniHUMU ropmoHamu i TTPJI.
Piens TTI He mpomeMoHCTpYBaB 3HAUYIIOTO 3B’ SI3KY 3
npoylakTuHoM. Lle Mmoxe Oytn mmoB’si3aHo 3 TuM, o TTT
€ JIMIIIe TIPOMiXKHOIO JJAHKOIO B OCi «TiroTajaMmyc — TiIo-
¢i3 — muTomomiOHA 3a/103a» i PETYITIOETLCS TIePEBaXKHO 3a
MeXaHi3MOM 3BOpOTHOTO 3B’s13Ky 3 T4 i T3. I1PJI, y cBoto
yepry, Moxe OyTH OUTBII YyTAUBUAM OO0 3MiH piBHSI BT4 Ta
iHIIMX (haKTOpiB, TAKUX SIK BIUIMB €CTPOTEHIB, CTpeC Yu
maToJjoris rirmodisa. BigcyTHICTh KOpesilii TaKoX MOXe
OyTH 3yMOBJIeHa BiTHOCHOO cTabinbHicTIO piBHS TTIT y
Mali€HTIB i3 CYOKJIiHIYHMMMU TTopyleHHsIMU yHKii 1113.
Binomo, 1110 mpyu KOMITEHCOBaHOMY Tinotupeo3i piBeHb TTT
MOXe€ 3aJIMIIATUCS B MeXax pepepeHTHUX 3HAYEHb, TOII K
BT4 € GinbIn YyTIUBUM ITOKAa3HUKOM Yy B3aemonii 3 TTPJI.

Amnani3 BMmicty ITPJI 3anexHo Bin pesyabratiB TTI no-
BiB, 110 piBeHb [1PJI BiporinHo Bigpi3HAETHCS B MaLliEHTOK
3 eyTUPEO30M i CYOKIIiHiYHUM rinmotupeo3oM Ha Tii AIT
(16,48 £ 1,46 ur/mn nipotu 25,45 £ 5,29 ur/mi; p < 0,05),
110 30ira€Thes 3 pe3yabTaTaMU iHIINX JOCTimHUKIB [21—25].
Y nauienTtox 3 AIT i eyTupeo3oM He BiZ3HAUYEHO Pi3HMIIL
B piBHi I1PJI 3anexuo Big piBHsa TTI — iforo piBeHb He
BiIpi3HSIBCSI B XXiHOK miarpymnu 1 i minrpynu 3 i3 cepenHim
piuem TTT 2,37 + 0,18 MMO/Mn i 3,23 £ 0,14 MMO/Mn
BiZIITOBiTHO, i3 YOTO BUILJIMBAE, 1110 KoJauBaHHS piBHS TTT
y Mexax pedepeHTHUX 3HaueHb He MPU3BOIUTH 10 MilBU-
mweHHs piHs [TPJI. OTxe, orprMaHi 1aHi BKa3yioTh Ha 10-
LITbHICTh KOHTpOoJ 10 piBHS [TPJI y XXiHOK penpoayKTUBHOTO
BiKy 3 AIT i cyOKIIiHIYHNM TIIOTUPEO30M.

OTpuMaHi pe3yJbTaTh MalTh BaXJIUBE KJIiHIiUHE 3HA-
yeHHs1. HeratuBHa kopensiis Mix ITPJI i BT4 cBimuuth
Mpo MOXJUBIcTh BUKopuctaHHs piBHs [1PJI sk nomarko-
BOro Mapkepa JJis OLiHKY CTaHy Malli€EHTiB 3 TUCOYHKIliEIO
1I3. BomHouac BimcyTHicTh Kopensmii 3 TTI migkpeciioe
HEOOXiAHICTh KOMITJIEKCHOTO MiXOAy 10 OLIHKHU TUPEOi/-
HOTO CTaTycy, 0COOJMBO IIpU A epeHIIialbHiil JiarHOCTULI
npuyuH ['TIPJI.

VY3aranbHI0104M, 3a3HAYUMO, 1110 PE3yJIbTaTH HAILOTO
TOCITIIKEHHS TiATBEPIKYIOTh CKJIaTHY B3AEMOJIiI0 MixX TH-
peoinnumu ropmoHamu Ta [1PJI, 1o Bumarae nogaiablimnx
IOCIIIKEHb IJIS IeTaJIbHOTO PO3YMIHHS MEXaHi3MiB iXHbOL
B3a€EMO/IIl.

BucHoBku

PiBens I1PJI BiporinHo minBuieHuii y xiHoxk 3 AIT
MOPiBHSIHO 3 KOHTPOJIbHOIO rpymoto (18,24 + 1,61 Hr/ma
npotu 12,24 + 1,64 ur/mi; p < 0,05).

Ta6bnmys 3
Moka3Huk ni(.::‘rgysr:la) ! "'(’:‘.rg‘%"’)' 2 "i(‘?,rﬂyz'}"; 3 p1 p2 p3
MponakTuH, Hr/Mn 16,48 + 1,46 25,45 + 5,29 18,60 = 2,07 0,02 0,42 0,17
TTr, MMO/Mmn 2,37 +0,18 7,76 1,08 3,23+0,14 0,00 0,005 0,00
BT4, Hr/on 1,23 + 0,05 1,03 + 0,08 1,17 + 0,07 0,05 0,77 0,20
AT-TNO, MO/mn 301,38 + 35,57 293,79 + 53,35 332,34 + 57,63 0,91 0,65 0,63
AT-TI, MO/mn 43,53 £ 9,79 79,82 + 33,27 48,92 + 14,79 0,16 0,49 0,40

Mpumitkn: p1 — BiporigHicTe BigMIHHOCTeV NOKa3HUKIB y nigrpynax 1i2; p2 — BiporigHicTh BigMIHHOCTE! Nokas-

HukiB y nigrpynax 1i 3; p3 — BiporigHicTb BigMiHHOCTeU noka3HukiB y nigrpynax 2 i 3.
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HoBeneHo, mo B namieHToK 3 AIT i cyOKITiHiYHNM TiTo-
Tupeo3oM piBeHb [1PJI € BiporigHo BUIIIMM MTOPiBHSHO 3 MO-
kaszHukamu xiHok 3 AlIT i eyrupeosom (25,45 £ 5,29 ur/mn
npotu 16,48 £ 1,46 ur/mi; p < 0,05).

He Bin3naueHo BiporimHux 3MiH piBHs I1PJI y marti-
eHToK 3 AlT i eytupeo3om npu 3HaueHHsx TTT Buie 3a
2,5 MMO/M IOpiBHSIHO 3 KOHTPOJIbHOMO Tpynoo (p > 0,05).

BusBneno BiporinHMii HeraTUBHUI KOPEJISILIiAHMIA 3B’ 51~
30K Mix [TPJI i BT4 (Spearman R = —0,27; p = 0,043), o
BKa3ye Ha OJIbIII YYyTIMBUI 3B’ SI30K MixK IIMMU ITOKa3HUKA-
mu, Hixk Mix TTPJTiTTT.

Biamosa Bz BinnoBinasbHOCTi. ABTOPY TiATBEPIXKYIOTb,
1110 BUCJIOBJIEHI Y MOJAHili CTaTTi AYMKHU € iX BJaCHUMM, a
He 0QiiMHUMU MO3ULISIMU YCTAHOBU YU (POHIY.

Etuuani nopmu. L{s1 poGoTa mpoBoauiacs 3a y4acTIo JI0-
Jiel i cxBaJieHa MiClIeBUM KOMITeTOM 3 6ioeTuKHU. Yci natti-
€HTU Janu iHOOPMOBaHY 3rofy Ha y4acThb y JOCIIIKEHHI.
JlocnimkeHHs BUKOHAHO 3rifHo 3 ['eJIbCiHChKOO IeKiIa-
pauiero. Lle mocimKeHHsT He BKIIIOUAJIO €KCIIEPUMEHTH Ha
TBapuHax.

Konduikr inTepeciB. ABTOpu 3asIBJISIIOTH IIPO BiICYTHICTh
KOHJIIKTY iHTepeciB i BjacHOI (piHaHCOBOI 3alliKaBJIEHOCTI
MpPU IMiATOTOBIIi 1aHOI CTaTTi.

Indopmauis npo dinancysanus. [Ixepena niATpuMKu:
BiICYTHIi.

Buecok aBropiB. bynaurina FO.B. — koHienyanizatisi,
METOA0JIOTiS, (POPMaIbHUI aHaJIi3, JOCIIKEHHS, HAll1-
canns; benskosa 0.1. — koHuenTyamizaiis, HamMCaHHS;
Bauuk M.B. — KoHuenTyami3zalisi, HanucaHHs; Tepexo-
Ba .M. — MeTtomouiorisi, hopManbHUIA aHATi3.
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The correlation between thyroid status parameters and prolactin levels in reproductive-age women
with autoimmune thyroiditis and subclinical hypothyroidism

Abstract. Background. Patients with primary hypothyroidism
often exhibit elevated thyrotropin-releasing hormone levels, po-
tentially leading to hyperprolactinemia, which manifests as galac-
torrhea-amenorrhea. However, data on prolactin (PRL) content
in subclinical hypothyroidism are inconsistent due to variations
in study populations, sample sizes, and methodologies. In some
studies, it has been found that hyperprolactinemia is a rare dis-
order in subclinical hypothyroidism, but there are reports of its
fairly high prevalence in subclinical hypothyroidism — in 0—40 %
of patients. This study purposed to assess PRL levels in reproduc-
tive-age women with autoimmune thyroiditis (AIT) and investigate
correlations between PRL and thyroid hormone levels. Materials
and methods. PRL level was analyzed in women with AIT in states
of euthyroidism and subclinical hypothyroidism. Results. Findings
revealed significantly elevated PRL in women with AIT compared
to controls (18.24 £ 1.61 vs. 12.24 £ 1.64 ng/mL; p < 0.05). A Spear-
man regression analysis identified a significant negative correlation
between PRL and free thyroxine (Spearman R = —0.27; p =0.043),
indicating a stronger association than between PRL and thyroid

stimulating hormone (TSH). Analysis of PRL content depending
on TSH levels showed that PRL significantly differed in patients
with euthyroidism and subclinical hypothyroidism on the back-
ground of AIT (16.48 & 1.46 vs. 25.45 £ 5.29 ng/ml; p < 0.05). No
differences in PRL levels were observed among euthyroid patients
with AIT based on TSH levels. Conclusions. PRL levels were signifi-
cantly higher in women with AIT than in controls (18.24 £ 1.61 vs.
12.24 £ 1.64 ng/mL; p < 0.05). Women with subclinical hypothy-
roidism and AIT had significantly higher PRL levels than euthyroid
women with AIT (25.45 + 5.29 vs. 16.48 £ 1.46 ng/mL; p < 0.05).
No statistically significant changes in prolactin levels were observed
in patients with autoimmune thyroiditis and euthyroidism in TSH
levels above 2.5 mIU/L compared to the control group (p > 0.05).
A significant negative correlation between PRL and free T4 (Spear-
man R = —0.27; p = 0.043) indicates a more sensitive relationship
compared to that between PRL and TSH.

Keywords: autoimmune thyroiditis; subclinical hypothyroidism;
prolactin; thyroid stimulating hormone; thyroid peroxidase anti-
bodies; thyroglobulin antibodies; thyroid gland
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" KniBCbKQ MICbKQ KAIHIYHQ ODTAABMOAOTYHA AIKQPHST «LleHTp Mikpoxipyprii oka», M. Kuis, YkpaiHa
2 HOUIOHQABH YHIBEPCUTET OXOPOHM 3A0POB ST YKpQiHu imeHi MN.A. LLyrinka, m. Knis, YkpQiHQ

HoBun meToA OLIHKM MIKPOUMPKYASLiT
LLeHTPAAbHOIT AIASHKU CITKIBKU
Y NALIEHTIB 3 Pi3HUMU CTAAIIMU
AI06EeTUYHOro MAKYASPHOro HAOPSKY
NPy LYKpOBOMY AiabeTi 2-ro tuny

Pe3stome. AkTyanbHicTb. MakynspHui Habpsik MOXe PO3BUHYTUCS Ha By ab-siKivi cTagil giabeTnyHol peTuHonarii
(4P), HezanexHo Big ii TsXKOCTI. BBaxaroTb, LLJO O4HUM i3 TpUrepis, BignoBigasabHUM 3a HaKOMUYeHHS PiguHU
Y MakynsipHivi 30Hi, € iLuemisi IK 0gHe 3 HacTux i TSXKKuX ycknagHeHbs [P. OnTudHa KorepeHTHa ToMorpacgidyHa
aHriorpacgpisi (OKTA) — e HeiHBa3vBHa TexHika, sika [O3BOJISiE Bi3yasi3yBaTu LUapy CyaNHHUX CINIETEHb CIiTKIBKMY,
KifTbKICHO OUiHIOBaTV MIKPOCYAMHHI napamMeTpu Ta KOpenoBaTu ix 3 (OyHKUIOHaIbHUMM ¥ MOPGhOsIoriYHumMn ga-
HuMn. JOCnigKeHHS, CrPAMOBaHI Ha ifeHTugikayito paHHIX JOKIIHIYHMX 6ioMapKepiB MIKpOCYAUHHUX aHoMarivi y
[iabeTn4HIvi CITKIBUI, € AyXXe BaXXIMBUMM, OCKISTbKM PaHHE JTiKyBaHHS aCoLitoeETbCs 3 Kpalymmm peaynstatamu. Meta
BOCNIPXXEHHS: MPOBECTU OLIHKY MIKPOUMPKYIALIT LEHTPasibHOI JiNSIHKU CITKIBKU y NMaUiEHTIB 3 PIBHUMU CTagissMu
fAiabeTn4Horo mMakynspHoro Habpsky (AMH) npu yykposomy giabeti 2-ro tuny (LJ[2) 3a gornomoroto ontu4Hoi
KOorepeHTHoi TomorpagpidHoi aHriorpacpii. Marepianu ta metoau. i croctepexeHHsaM rnepebysanv 680 navjieH-
TiB (1296 o4eni) 3 ykpaiHcekoi nonynauii 3 A2 Tta HenponigpepatunsHoro AP. [IMH O-i ct. 6yrno giarHoctoBaHo Ha
720 o4ax (55,566 %), 1-i cT. — 194 o4ax (14,97 %), 2-i cT. — 196 o4ax (15,12 %), 3-i cT. — 186 o4ax (14,35 %).
13 yiei rpyrn 477 navieHtam (936 o4elt) nposoaunsiocs pisHomaHitHe nikysarHHs [JMH 3rigHo 3 npoTokonamu fiky-
BaHHS 4719 okpeMoi cTagii Habpsiky. 203 navieHTam (360 over) 3 AMH nikyBaHHs1 He poBOAMIIOCS Yepesa BigMOBY
rnauyieHTiB, came Us rpyna 6yrna MeToro Haluoro gocrigpxeHHs. OKpiM cTaHaapTHUX 0ghTasibMOSIOriYHUX JOCTTKEHD
MpoBOANIIN CTaTU4HY KOMITFOTEPHY NEPUMETPIIO, ONTUYHY KOrepeHTHy Tomorpadito (OKT), OKTA. [ns o641crieHHs
KaninspHoi winsHocTi (KLL) Ta nnoLyi gooseonsipHoi aBackynsipHoi 3oHm (OA3) 3acTocoByBaBcs MeTos biHapu3aLii.
Hani go 6iHapn3oBaHOro 3HiMKy 6yB 3aCTOCOBaHWU anropuUTM BUAINIEHHS CYMDKHUX 3a KOJIbOPOM MiKCese, ricns
nigpaxyHKy cipux rikceney BCTaHOB/IEHO (hOBEOJISIPHY aBacKysspHy 30Hy 3 risowjero y nosepxHesomy (MKC)
Ta rMmMbokomy KaninspHomy crneteHHi (FTKC) makynspHoi ginsHky. OUiHIOBanocs CriBBigHOLLEHHS OTPUMaHUX
rnokasaHukis @AS/KLL noBepxHEBOro Ta rMMGOKOro KanifisipHoro CrsIeTeHHs, LYo Bifgrnosigasao po3pobieHoMy Ko-
eilieHTy MIKpOUMPKYNALIl y NoBepXHEBOMY Ta IMIMOOKOMY KarifIipHOMY CHIETeHHI LeHTPpasibHOI 30HU CITKIBKU
Ha pisHux ctagiax MH. Pesynbraru. [Npu nposeneHHi OKT-aHriorpadii npy 3sepHeHHi Ha 200 o4ax 3 AMHO
KLL| noBepxHeBOro KarisisipHoro crifieTeHHs1 B cepeHboMy ctaHosuna 13,07 + 0,60 Mvm?, Ha 54 o4ax 3 MH1 —
11,48 + 0,80 mm?, Ha 56 o4ax 3 JMH2 — 9,06 + 0,70 mm?, Ha 50 o4ax 3 JMH3 — 7,45 + 0,40 mv?. KL rmn6okoro
crnneteHHs npmn JMHO crtaHoBuna 18,59 + 0,30 mm?, AMH1 — 17,37 + 0,40 mm?, IMH2 — 15,82 + 0,50 mMm?,
AMH3 — 11,88 + 1,00 mm2. [Mpun gocnigxerHi ®A3 y INKC npyn JMHO BoHa ctaHosuna 0,45 + 0,05 mv?, AMH1 —
0,54 + 0,04 mvm?, AMH2 — 0,74 + 0,05 mm?, AMH3 — 0,81 + 0,05 mm?. Tpu gocnigxerHHi ®A3 y NKC npu AMHO
BoHa ctaHoBuna 0,43 + 0,03 mv?, AMH1 — 0,57 + 0,04 mm?, AMH2 — 0,70 + 0,03 mvm?, AMH3 — 0,75 + 0,06 mM2.
Y nauienTis i3 2 koebilieHT MIKpOLMPKYNALii LEeHTpasibHOI JiNTSIHKU CITKIBKW Y TOBEPXHEBOMY KarlijiipHOMY criie-
TeHHI MaB BiporigHe nigsuLyeHHs Ha 40 % npy AMH1, Basidi npy JMH2, BTpndi npyn MHS3 riopiBHsIHO 3 rpyroro
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KOHTposnto Ta nauieHtamu i3 AMHO (H = 277,47; p < 0,01). KoediyieHT MikpoumpKynsayii LeHTpanbHOI QinsHKu
CITKIBKM Yy MIMGOKOMY KarifisgpHOMYy CrifieTeHHI Mas BiporigHe nigBuvLyeHHs Basidi npy AMH1 ta sTpuyi npy AMHZ2
i AMH3 nopiBHSAHO 3 rpynoto KoOHTposo Ta navieHtamm 3 AMHO (H = 320,53; p < 0,01). BucHoBku. Po3po6ieHuii
Hamum KoeiLiEHT MIKPOLUMPKY AT MOBEPXHEBOIro Ta r1iMbOKOro KarisisipHOro CriylIeTeHHs Makyiv MOXHa po3iisaaa-
TU SIK MPOrHOCTUYHMY MapKep cTaHy MIKPOLMPKYIIALIT LeHTpasibHOI 30HU CITKIBKM rpu [iabeTndHoMy MakysisipHoMy
HabpsKy y nauyieHTis i3 HenponigpepaTnsHoro AP ta LI 2-ro tuny.

Knrou4oBi cnoBa: gia6etnyHuii MakynspHui Habpsik; ONTUYHa KOrepeHTHa ToMorpadis — aHriorpacdisi; koegi-
LIEHT MIKpOUMPKYALII MaKkynu; LyKposui giabet 2-ro tury

Bctyn

HiabetnyHuii makynsipHuii HaOpsk (JIMH) BuHukae
yepe3 HaAaKOMUYEHHST BHYTPIIIHbOKJIITUHHOT Ta/abo0 1mo3a-
KJIITUHHOI pinvHU (HAOPsIKY) y MaKyJli BHACTIAOK MiIBUILIE-
HOI MPOHUKHOCTI CYIMH i pyiHYBaHHSI TeMaTOPETUHAIbHO-
ro 6ap’epa. Axuo JIMH He nikyBaTtu, BiH MOXe PU3BECTH
1o BTpaTu 10 8 % 30py Ha piK MpOTIToM 3-piuHOro Nepiomy,
1110 eKBiBaJIGHTHO BTpati 15 JiTep 3a mkanow Early Treat-
ment Diabetic Retinopathy Study (ETDRS) [1, 2].

MakynsipHa ilreMis € KJII0OUOBOIO 03HAKOIO Aia0e TUIHOI
petuHonartii (AP) i me ogHielo NMpUYMHOIO BTPATU 30pYy,
noB’s13aHo10 3 JIP [3]. BoHa acoiiroeTbes 3i 3MEHIIEHHSIM
LIUTBHOCTI MaKyJSIpHUX CYAWH CiTKiBKU Ta/abo Herep-
dysielo nmoBepxHeBoro cynnHHoro komiuiekcy (ITKC) rta
mmbokoro cynuHHoro koMiuiekcy (I'KC) [4, 5]. Yacro 1e
MPU3BOIUTH 10 PO3LIMPEHHS Ta MOPYIIeHHs (hoBeaIbHOI
aBackyJsisspHoi 30HU (DA3), HiicHICTD SIKOI € TOJIOBHOIO
YMOBOIO ISl MIATPUMAHHSI HOPMaJbHOI TOCTPOTU 30Dy
[6, 7]. HeobopoTHa BTparta 30py Ipu AiabeTUUHIiil MaKy-
JsipHii imemii (JIMI) BinOyBa€eTbcst yepe3 MOIIKOIKEHHS
HEWpPOHAJIbHUX TKAHUH BHACJiJOK BTpaTU MaKyJSIPHUX
KariyisipiB ado ix Henepdysii [8]. Hapasi He icHye odirtiii-
HOro KjiHiuHoro Bu3HadyeHHs JIMI i )kogHOro cXBajeHOTO
JikyBaHHA. TepaneBTUYHI ITiAXOIU, IO BUKOPUCTOBYIOTHCS
s jaikyBaHHs [IMH, He 3aBXIM MO3UTUBHO BIJIMBAIOTh
Ha iemito [9].

[1po30opicTh OUHUX CTPYKTYP i MOKIIMBICT AOCIIIKEHHS
CITKiBKU in vivo HaIaroTh LiHHY iH(pOopMallilo Ipo MiKpocy-
NMWHHI 3MiHU, CTIPUYMHEHI TPUBAJIUM BIUIMBOM Tilleprilike-
Mmii y nauienTiB i3 IIJI. OnTuyHa KorepeHTHa ToMorpadist
(OKT) mo3BoJisie OTpUMyBaTH ITOIIEPEeUHi 300pakeHHS Mi-
KPOCTPYKTYpP CiTKiBKM, BUMipIOBaTU TOBILIMHY CiTKiBKHU,
BusiBiaTu JIMH no iioro xiiHiuHoro nposiBy. [1apanenbHo
3 po3BuTKOM TexHoJjorii OKT pi3Hi mapameTpu orpumann
poJib OioMapKepiB, CTBOPIOIOYM OCHOBY /11 HOBUX CTpa-
TeTili MOHITOPUHTY Ta JIiKyBaHHS, a TAKOX TMPOIOHYIOUUN
HOBI ysiBIeHHSsI Tipo natoreHe3 [IP. Xoua natorene3 JIMH
31e0UIBIIIOTO 30CePEIKeHNI Ha MOPYIIEHHI BHYTPIIlTHHOTO
reMaTopeTUHaJIbHOTrO Oap’epa, MOJIMIIeHHs Bidyarizalii
xopioinei 3a gomomoroio OKT 3 mokpallieHOIO TIUOMHOIO
300paxeHHs1 (Enhanced depth imaging, EDI-OCT) ta OKT
3 BUKOPUCTaHHSIM swept-source TexHosorii (SS-OCT) ctBo-
PIOIOTh MOKJIMBOCTI [J1s1 IOCTIIDKEHHSI XOpioinaabHUuX 0io-
MapkepiB y nauieHTis 3 IMH [11, 12].

OnTuyHa KorepeHTHa ToMmorpadiuHa aHTriorpadis
(OKTA) — ue HeiHBa3uBHa TexHiKa, siKa J03BOJISIE Bi3y-
aJli3yBaTy IIapyu CYyIMHHUX CIUIETEHb CiTKiBKM, KiJIbKiCHO
OLIIHIOBATH MIiKPOCYIMHHI TTapaMeTpu Ta KOPeJIoBaTH iX 3
¢dyHKUiOHATBHUMHU 1 MOpdoioriyHuMuU naHuMu. Jdocii-
IDKEHHS CIIPSIMOBaHI Ha imeHTU(IKAIil0 paHHIX JOKIiHIU-

HUX OioMapKepiB MiKpOCYIMHHUX aHOMaTiil y MiaOeTUIHii
CITKIBIIi, 1110 € Ay>X€ Ba>KJIMBUM, OCKiJIbKM paHHE JIiKyBaHHSI
ACOLIIOETHCS 3 KpallluMu pesyibraTtamu [12, 13].

MeTta 10CTiIKeHHS: TPOBECTU OLIIHKY MiKPOLIMPKYJISI-
i1 LeHTPaJIbHOI UITHKY CITKIiBKM Y ITAlli€HTIB 3 Pi3HUMU
CTafisIMU OiaOeTUIHOTO MaKyJISIPHOTO HAOPSIKY MPU IIyKPO-
BOMY nia0eTi 2-T0 TUITy 3a JOMOMOI0I0 HOBOTO METOIY —
OINTUYHOI KOTepeHTHOI ToMorpadiuHoi aHTiorpadii.

MarTtepiaAu Ta meToamn

JocnimkeHHs 0yJI0 MPOCIIEKTUBHUM KJIiHIYHUM HEiH-
TEPBEHLIMHNM, 32 TUIIOM «BUITAJ0K — KOHTPOJIb».

KutiHiuHi moCHimKeHHsI BUKOHYBAJIMCS BiAIIOBIAHO 10
OioeTnyHUX BUMOT ['e1bCiHCHKOI NeKIapallii, MPUHATOI
I'enepanbHOIO acambIieero BeecBiTHROT MeIMUHOI acomialtii,
Konsenuii Panu €Bponu mpo npasa J0AMHU Ta OioMeIM-
1y (1977 p.), BinnoBinHux nosioxkeHb BececBiTHROT Opra-
Hi3allii 0XOpoHU 310poB’s, MiXKHapOIHOI pagy MEIUIYHUX
HAYKOBUX TOBAapUCTB, MiXXHapOIHOTO KOAEKCY MEIUYHOL
etuku (1983 p.) Ta 3akoHiB YKpaiHu it Hakazy MiHicTepcTBa
0XOpOHU 310poB’s1 Ykpainu Bix 23.09.2009 p. Ne 690 Ta 3
ITO3BOJTy KOMicii 3 6ioeTku HatioHanbHOTrO yHiBEpCUTETY
0XOpoHU 310poB’st Ykpainu iMeHi IT.JI. Illynuka.

Ilin croctepexeHHsIM TepebdyBaiio 680 malieHTIB
(1296 oueit) 3 ykpaiHcbkoi nmomynsuii 3 LIJ] 2-ro Tumy ta
HenpoJuigepatuBHoio JP. ¥V 1nux maumieHTiB gocaianin
xapakTep i yacrory po3Butky JAMH. IMHO0 6yno miar-
HocToBaHO Ha 720 ouax (55,56 %), AMHI1 — 194 ouax
(14,97 %), AMH2 — 196 ouwax (15,12 %), AMH3 —
186 ouax (14,35 %). I3 wi€i rpynu yyacHuKiB 477 maiieHTamMm
(936 oueii) mpoBOAWIOC pi3HOMaHiTHe JiKyBaHHs JJMH
3riIHO 3 MPOTOKOJAMM JIIKyBaHHS U1l OKpPeMOi CTaii Ha-
OpsaKy. 203 mamientam (360 oueit) i3 JIMH nikyBaHHs He
TMPOBOIMIIOCS Yepe3 BiIMOBY TMAIliEHTIB, OOCTEXKEHHS came
TaKUX TMaILi€HTIB i OyJIO 3aBAaHHSIM HAIIIOTO TOCJiIKEHHSI.

Mg BusHaueHHs ctanii JIP Bukopucrano «IHTepHatiio-
HaJIbHY KJIiHiYHY KTy TSDKKOCTI 1iaOeTUYHOI peTUHOIIATIi»
AmMepukaHcbKoi akanemii ogpranbmortorii (2002 p.). Crazito
JMH Bu3Hauanu 3a morroMororo kiacudikanii IMH Ame-
pUKaHCHKOI aKkaaeMii opraabemosorii 2014 p. [14].

KonTponbHy rpymny ctaHoBWIM 20 310pOBUX T0OPOBOJIb-
11iB (40 oueii) BikoM Oisbliie HixX 35 POKiB, SIKUM IPOBEAEHO
nocaimkeHHss OKT it OKTA Ta po3paxyHOK MOKa3HUKIB
DA3, kamninsipHoi minbHocTi (KIII) i ciiBBinHOIIEHHS 110~
i ®A3/KII y moBepxHEBOMY Ta INIMOOKOMY KAIIIPHOMY
CIUIETeHHI HEHTPaJIbHOI 30HU CIiTKiBKU.

Bci mantienTu, siki Oyau 3aydeHi y JOCTiIKeHHs, 1aBa-
JI1 iHOpMOBaHY 3rOfy.

Kpurtepii BKItoUeHHS: MALliEHTH i3 IIYKPOBUM J1iabeTOM
2-T0 THITy; 3 HeTIpoJlipepaTUBHOIO AiaOe TMYHOIO peTUHOTIA -
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Ti€I0; YOJIOBIUOI Ta XKiHOYOI CTAaTi; BiKOM OibIIe HiXX 35 po-
KiB; 3 YKpaiHChKOI MOMYJIsILi, IKi HApOAUIUCh Ta MOCTIHHO
MPOXUBAJIM B YKpaiHi.

Kpurepii BUKIIIOUEHHSI: TIALIIEHTH, XBOPi HA IIyKPOBUIA
niabet 1-ro Tuiy; i3 mpemnposicdepaTuBHOIO Ta MpoJidepa-
TUBHOIO ia0eTUYHOIO PETUHOIIATIEI0; BIKOM MEHIIIe HixK
35 pokiB; 3i 3piiolo KaTapakTolo; 3 IEPBUHHOIO TJIAyKO-
MOI0; i3 BTOPMHHOIO IJTAYyKOMOIO; i3 TIEPEeHECEHOI0 TPAaBMOIO
OKa B aHaMHe3i; i3 BiTpeopeTUHATbHUMU ONEPATUBHUMU
BTpyYaHHSIMM Ha OLIi B aHaMHe3i; i3 IepeHeCeHUMM paHilie
CYIMHHUMU 3aXBOPIOBAHHSIMU CiTKiBKH; i3 IEpeHECEHUMM
paHillle TOCTPUMU YU XPOHIYHUMM 3aIlaJIbHUMU 3aXBOPIO-
BaHHSIMU OKa; i3 ITaTOJIOTI€I0 BiTPeOMaKyISIPHOTO iHTep-
¢elicy; 3 iHIIMMU 3aXBOPIOBAHHSIM CiTKiBKM, OKpiMm JIMH
i HITAPII; 3 adaxi€io; 3 rocTpuMM Ta XpOHIYHUMM iH(pEK-
HiMHUMU XBOpoOaMU; 3 MEPEHECEHNUM KOPOHaBIpyCcoOM; 3
BLJ1i CHIDoM; 3 OHKOJIOTIYHUMU 3aXBOPIOBAHHSIMMU; i3 Cy-
MYyTHBOIO 3amajibHolo i iHDekIiitHoo JIOP-naTosorieto; i3
3aXBOPIOBAHHSMU KPOBi; 3 TSPKKUMU COMAaTUYHUMU 3aXBO-
PIOBaHHSIMU; i3 CUCTEMHUMU 3aXBOPIOBAHHSIMU; i3 3aMalib-
HUMU 3aXBOPIOBAHHSIMU 3yOOILIEIeTHOI NiISTHKY; TALliEHTH,
SIKi IPUIMAIOTh CUCTEMHI CTEPOIIHI IIpermapaTh; i3 CHHIPO-
MoM KymrHra; 3 TUCIITyITapu3MOM; i3 CUHAPOMOM I10JTi-
KiCTO3HUX SIEUHUKIB; 31 CITAAKOBUMM €HIOKPUHOMNATISIMU;
3 IGKOMIIEHCAlli€Er0 KOMOPOITHOT MMaToJIOril; i3 ICUXiYHUMU
po3iamaMu; MalieHTH, SIKi IpUiiMaoTh HEMPOIENTUKM; SIKi
MPUNMAIOTh aHTUACTIPECAHTU; 3 HEWPOJAETEeHEPATUBHUMU
3axpoproBaHHsaMu [THC (xBopoba AunblreiitMepa, po3cisi-
HUI1 CKJIEPO3 TOIIO); i3 IIPOTEiHYpi€EIO.

Ycim nmaiieHTaM BU3HAyYaJIu y KPOBi BMICT TJIOKO3U
(r1I0KO300KCUIAHTHUI METOJ) HAaTIle Ta IJ1iKOBaHOTO
remoryio6iHy (HbAlc). Takoxx BUKOHYBaJIM 3arajibHUi aHa-
JIi3 KpOBi, Koaryjaorpamy, 0ioxiMiyHMiI1 aHali3 KpOBi, 3a-
raJbHUU aHaJIi3 cedi, eJleKTpoKapmiorpadiio, ¢rooporpa-
(ito, peHTreHorpadilo NpuaaTKOBUX Ma3yx Hoca. [arieHTr
OTJISLIAIUCS Ta 32 HEOOXIMHOCTI CaHYBaJIUCsl CTOMATOJIOTOM
1 OTOPUHOJIADUHTOJIOTOM.

Llykpo3HuKkyBaabHa Teparlis OyJia IpomnrcaHa 3a Mic-
1IeM TIPOXXUBaHHS JiKapeM-eHIOKPUHOJIOTOM 3 OTJIsITy Ha
cyyacHi mpoTokosu JikyBaHHs L1J12 Ta ckiiaganacs 3 pexxu-
My XapuyBaHHsI, MPUHOMY MePOPaTbHUX IIYKPOZHUKYBaJIb-
HUX MpernapariB ado MpU3HAYEHHS iHCYJIiHOTEpaITii.

MeTonu oTaaIbMOJIOTiYHUX TOCTIIKEHb OXOILTIOBAJIN:
30ip aHaMHEe3y, Bi30MeTpilo, pepaKTOMETpilo, 0iOMIKPOCKO-
M0 3aHBOTO Bi/lpi3Ka 0Ka, THEBMOTOHOMETPil0, TOHIOCKO-
nito, dotorpadyBaHHSI OUHOTO JTHA, ONITUYHY KOTEPEHTHY
tomorpadito, OKTA, cTaTuuHy KOMIT'IOTEpHY TIEPUMETPIIO.

JocmimKeHHs I BU3HAYEHHS TOCTPOTHU 30py (Bi3io-
METpisl) TIPOBOAIIMCS 3a IOTIOMOTO0 IMPOEKTOPA 3HAKIB i
dopornrepa.

BusnauenHs kiniHigHOI pedpakxiiii: 00’eKTUBHY pedpak-
11il0 Y Malli€HTiB BU3HAYaJI1 3a JOTIOMOI0I0 aBTOpe(paKkTo-
merpa RK600 Reichert Inc.

bioMikpockomnito MpoBOAUIN 32 JOTIOMOTOIO IIIJTMHHOI
nmamr Huvitz HS-5000 i acepuanoi xinzu 90 notp (OC-
ULAR MaxField®) B ymoBax MeIMKaMEeHTO3HOTO Mifpia3y
3a 3araJIbHONIPUHSITOI0 MeTOAMKO. CTaH OYHOIO AHA
OILIiHIOBAJIM 3a JIOTIOMOI'00 KOHTAKTHO1 0(TaIbMOCKOITi1
3rinHo 3 npotokosom ETDRS 3a nonomoroto tpuazep-
KanbHOI aiH3u [ompamana (Ocular, CIIA), 3 neTanbHUM

omsImoM aucka 3opoBoro Hepsa ([A3H), makynspHoi mi-
JITHKM, Tiepudepii CiTKiBKM B yCiX KBaJlpaHTaX i BUSIBJICH-
HSIM MiKpOaHEBpU3M, €KCYIaTiB, 30H iHTpapeTUHAIbHUX
MiKpOCYIMHHMX aHOMalJliii, iHTpa-, rpe- Ta cyOpeTUHa b-
HUX KPOBOBMUJIMBIB. ¥ pa3i BUSIBIEHHSI HOBOYTBOPEHUX
cynuH citkiBku uyn JI3H naiieHT BUKIII0O4aBCs 3 10CITi-
JOKEHHSI.

BumipioBaHHS BHYTPIiIlIHBOOYHOI'O THUCKY IIPOBOIN-
JIocsl 0€3KOHTAKTHO-OIITUYHUM METOAOM 3a JIOTTOMOT0I0
aBpromatuuHoro ToHoMerpa AT555 Reichert Inc (CIIIA) 3a
CTaHJApTHOIO METONUKOI0. SAKIIO cepefHiit pe3yaibTaT BU-
MipIOBaHHSI BHYTPIillTHLOOYHOI'O TUCKY MEPEeBUIILYBaB 23 MM
PT.CT., MALIEHTU BUJIYYIUCH i3 TOCHTiKEHHSI.

I'oHiockormis mpoBoaWIacs Ha IIITMHHIN JJaMIIi 3a JOMO-
Moroio Tpua3epKaiabHoi tiH3u ['onpamana (Ocular, CLLA).
Ornsin kyta nepenHboi kamepu (KITK) oxorutioBaB owiH-
Ky IIMPUHU KyTa 3a Kiacudikaiieto [addepa, ouminky
CTYIIeHSI TIirMeHTallii TpabeKyJu B YCiX KBaJ[paHTaxX Ta BU-
3HAUCHHS HasIBHOCTI/BiICYTHOCTI HOBOYTBOPEHMX CYIVH.
V pa3i BusBieHHs1 HoBoyTBopeHMX cynuH y KITK mamientn
BUKJIIOYAJIUCS 3 TOCIIIIKEHHSI.

CratryHa KOMIT'I0T€pHA MTepUMEeTpist BAKOHYBaJlacs 3a
JIOTTIOMOTro0 aBToMaTuyHoro repumerpa Optopol PTS 920
(Optopol Technology S.A., Ilonbia) 3 BUKOPUCTAHHIM
nporpamu C30-A advanced test 11T BUSIBJICHHSI TTOPOTOBO1
YYTJIMBOCTI CiTKiBKU Ta 1i BinxuiaeHbs Mdh B nb.

doTtorpacdyBaHHSI OYHOTO IHA MPOBOAMIOCS 3a
CTaHIAPTHOIO METONMKOIO Ha pEeTUHAJbHIN Kamepi
TRC-NW7SF (Topcon, fmoHis) B yMoBax MeIuKaMeH-
TO3HOTO Mipia3y Mmicas iHCTUIISILIT B JOCTiIKyBaHe 0Ko 1%
TPOITiKaMify MicJIsI IToNepeIHbOro BUMipIOBaHHS BHYTPIllI-
HbOOYHOT'O TUCKY.

OKT (optical coherence tomography, OCT) ciTkiBKu
TPOBOAMIIACS 32 MIXKHAPOIHUMMU CTAaHIAPTHUMM TTPOTOKO-
JIAMM Ha CMEKTPaJIbHOMY ONTUYHOMY KOT€PEHTHOMY TOMO-
rpacdi SOCT REVO NX (Optopol Technology S.A., I1omb-
ma). Bukopucranusi OKT no3Bosisiio y KOXXHOTO TallieHTa
BU3HAYaTU HAsIBHICTh 200 BiICYTHICTh ITOTOBILEHHS CiTKiBKU
BHACJTI/IOK 1iabeTHYHOTO MaKyJIsSIpHOTO HAOPsIKY, aHaJTi3yBa-
TH MOTOBIIEHHSI/CTOHIIIEHHST OKPEMUX 11apiB CITKiBKH, 11apy
TaHTJIIOHApHUX KIIITHUH i IIapy HEPBOBUX BOJIOKOH.

OKTA (optical coherence tomography angiography,
OCTA) — 1e HOBUI cy4acHUI HeiHBa3MBHUI METOH I0-
CJTIIIDKEHHSI CTaHy CYIMHHUX CTPYKTYP CiTKiBKHU Ta Xopioimei
0e3 BUKOPUCTaHHSI KOHTPACTHMX i (DJIIOOPECIIEHTHUX PEUO-
BUH. 3a paxyHOK aJITOPUTMY AEKOPEJSIIiHOT aMILTITyIHOT
aHriorpadii 3 posnogaineHHsiM ciekTpa (SSADA) Mmu oTpu-
MaJI TIOIIAPOBY Bi3yali3allilo TOBEPXHEBOTO KAITLIIPHOTO
CIUIETEHHS CiTKiBKM, TJIMOOKOTO KamiIsSIPHOTO CILIETeHHS
CITKiBKM, 30BHIIITHBOI CiTKiBKM Ta XOPiOKaIIJISIpiB. Y poOOTi
mu BukoHyBain OKTA Takox Ha nipuiani SOCT REVO
NX (Optopol Technology S.A., Iloabia) 3a 10MOMOro
nporpamu Retina Angio wide 6*6. JlocimKkeHHS TTPOBOIVUIIH
JIO TIOCSAITHEHHST CWJIM curHaiy (signal strength, SS) 9—10,
y pa3i HeIOCSATHEHHI LIbOTO PiBHS SIKOCTi CUTHAILY OOCHIi-
IoKyBaHHS moBToproBanu. s oouucienns KIL i mutomi
DA3 3acTocoByBaBcs MeTo GiHapu3allii — Ipolec, SKuii
MepeTBOPIOE BUXiTHE 300paxkeHHsl y TpajallisiX ciporo Ha
YOpHO-0ijie Ha OCHOBI ToporoBoro 3HayeHHs. [1in kamiisp-
HOIO IILTbHICTIO MaJlach Ha yBa3i 3arajbHa IrIo1a mepdy3o-
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BaHUX KPOBOHOCHUX CYIWH Ha OAWHUIIIO TUIOILI 30HU BU-
miproBaHHs. [licis 6GiHapu3aliii 300paXkeHHsT Ta MiaApaxyHKy
KUJTBKOCTI Oinx i 9opHMX mikcesiB Oyia BupaxyBaHa KIII
(y BiZcoTKax) y TOBEpXHEBOMY Ta IJTMOOKOMY KariJIIpHOMY
CIUIETEeHHI MaKy/IsIpHOI AisiHKU. Jlaji 1o 6iHapr30BaHOTO
3HIMKY OYB 3aCTOCOBaHMIA aJITOPUTM BUIIIEHHS CYMIXKHUX
3a KOJIbOPOM MiKCeel, a Mmicis MiApaxyHKy Cipux IiKceaei
BCTAHOBJICHO (DOBEOJISIPDHY aBaCKYJISIPHY 30HY 3 TLIOLIEIO
y MOBEPXHEBOMY Ta TJIMOOKOMY KamiJIpHOMY CIUIETEHHI
MaKyJIsIpHOI NUISTHKU. Jlasii MU OLIiHIOBaJIM CMiBBiIHOIIEHHS
oTpuMaHux okasHukiB MA3/KII] moBepxHeBOro Ta Iiu-
OOKOTO0 KaIliJIIPHOIO CIUIETEHHSI.

Hamu n1st o1liHKM MiKpOLIMPKYJISILT LIEHTPaIbHOI 30HU
CITKiBKM OyB po3po0ieHUl KoedillieEHT MiKpOLUPKYJISLL1
TMOBEPXHEBOTO Ta MIMOOKOTO KATliJSIPHOTO CTUIETEHHS Ma-
KYJISIpHOI OUISTHKU CiTKiBKY [15], IKUil po3paxoByBaBcs 3a
cniBBigHomeHHsIM PA3/KII y KOXXHOMY KaIliJIIpHOMY
CIUIETEHHI BilMOBiIHO.

7151 mogaHHs KiJIbKiCHUX MTOKA3HUKIB pO3paxoByBajloCs
cepenHe 3HaYeHHs 3MiHHOI (M), cTaHgapTHe BiIXWICHHS
(= SD).

IIpu mpoBeneHHI aHATI3y IS TIEPEBipKM 3aKOHY PO3-
MOIUTY KUTbKICHUX O3HAK Ha HOPMAaJIbHICTh BUKOPUCTAHO
kpurtepiii Illamipo — Yinka. I1pu nmopiBHSIHHI TPbOX i OiJIb-
11Ie TPYTI JIJIs1 BUSIBJIGHHST BIIMiHHOCTI Y BUTIAJIKY KiJIbKICHUX
03HaK BUKOPUCTOBYBaIu Kputepiii Kpyckana — Yoiurica,
SIKIIO OYJIM BiIMiHHOCTI 3aKOHY PO3MOIiIY Bim HOpMaJib-
Horo. HyboBy rinotesy npo BiICyTHiCTb eeKTy BiiKunaim
i BIIMIHHOCTI MiX MOKa3HUKaMU BBaXKaJIU CTATUCTUYHO
3HAuYYIIMMU TIPU piBHI 3Hauy1ocTi p < 0,05.

PesyAbTaTH

IIpu ibomy 06’eMi foCTiIKEeHb HAMU He OYJIO BUSIBJIEHO
3aJICKHOCTI MixX 9acToTolo Ta BupaxeHictio JIMH i cryme-
HeM TsDKKocTi HerpodtiheparuBHoi JIP. Hamu BinzHavyanacst

TEeHACHIIIS 1O MiIBUINEHHS 9acTOTH i BupaxeHocti JIMH
3aJIEXKHO Bifl CTYTIEHS IPOrpecyBaHHs HeTpotichepaTUuBHOT
cranii JIP. Ilpore BuBueHHs 38’13ky JAMH 3i cramisimu 1P
He 0yJI0 METOIO0 HALIOTO TOCIiIXKEHHSI.

JAMHO 6yno aiarHocroBano Ha 200 ovax (55,56 %),
AMHI — 54 ouax (15,0 %), AMH2 — 56 ovax (15,56 %),
JAMH3 — 50 ovax (13,89 %).

ITpu mpoBenenni OKTA mipu 3BepHeHHi Ha 200 ouax
3 AMHO KIII moBepxHeBOTro KamiJIIPHOTI'O CILUICTEHHS
B cepenHboMy ctaHoBmia 13,07 = 0,60 mm?, Ha 54 oudax
3 JMHI1 — 11,48 + 0,80 mM?, Ha 56 ovax 3 JIMH2 —
9,06 £ 0,70 mM?, Ha 50 ouyax 3 IMH3 — 7,45 £ 0,40 mm>.
KIII rnmu6okoro cruereHHs npu IMHO cranoBuna
18,59 £+ 0,30 mm?, IMHI1 — 17,37 £ 0,40 mm?, IMH2 —
15,82 + 0,50 mm?, IMH3 — 11,88 + 1,00 mm2. TIpu no-
caimkeHHi A3 rimmbokoro crieteHHs ipu JIMHO Bona
cranosuia 0,45 = 0,05 mm?, IMHI1 — 0,54 £+ 0,04 mMm?,
AMH2 — 0,74 + 0,05 mm?, AMH3 — 0,81 £ 0,05 mm>.
IMpu nocnigxenHi ®A3 y 'KC npu IMHO BoHa cTaHOBK-
na 0,43 + 0,03 mm?, IMH1 — 0,57 £+ 0,04 mm?, IMH2 —
0,70 £ 0,03 mm?, IMH3 — 0,75 £ 0,06 MmMm>.

Po3po06iennii HaMy HOBUM KoeilliEHT MiKpOLIMPKY-
JISILIT TTOBEPXHEBOIO Ta IIMOOKOI0 KaMiJsSIPHOTO CTUIETEHHS
MaKyJiid po3paxoBYBaBCsl 3a CIIBBIIHOIIEHHSIM OTPUMaHUX
noka3HukiB ®A3/KIII y BigmoBiqHUX KaTISIPHUX CIUTe-
TeHHsIX. BinxuaeHHs cniBBiMHOIIIEHHST OTpPMMaHUX IMOKa3-
HukiB ®A3/KIL moBepXHEBOro KamiJIIPHOTO CILICTeHHS
LIEHTPaJbHOI 30HM CiTKiBKM BuIle Hix 0,076 i BUILE HixX
0,025 rmboKOro KamiJisipHOTO CIIETeHHS CBIIYMIO IIPO
CTaH MIKPOLMPKYJISILiT MaKyJIM Ta MPOrpecyBaHHs aiade-
TUYHOI'O0 MaKyJIsIpHOTO HaOpsKy [15].

Y T1ab:. 112 HaBeneHo po3pobeHnit KoedillieHT MiKpo-
LIMPKYJISLl Y TOBEPXHEBOMY Ta IIIMOOKOMY KamiIsSIpHOMY
CIUIETeHHI LeHTpaIbHOI 30HM CiTKiBKU ITpu JIMH pi3zaux
CTafiit Ta B rpymni KOHTPOJIIO y naiieHTiB i3 LIJ12.

Tabnuysi 1. Po3po6nennii koeqbiyieHT MiKpounpKynsyii y noBepXHeBoMy KarisiipHOMYy CryieTeHHi
YeHTpasbHoi 30Hu ciTkiBku npu JMH pi3Hux ctagivi i B rpyni KOHTpont y nayieHis i3 A2 npn 3BepHeHHI

L. 5 Crapia pia6eTM4HOro MakyJsisipHOro HabpsKy
KoediuieHT mikpoumnpkynsawii
(M = SD) KoHTposb AMHO0 AMH1 AMH2 AMH3
(n =40) (n =200) (n =54) (n = 56) (n =50)

®A3/KLL noBepxHeEBOro
KANINIFAPHOTO CMINIETEHHS: 0,05 + 0,01 0,05 + 0,01 0,07 £ 0,02 0,10 + 0,01 0,15+ 0,04
H-kputepin Kruskal-Wallis 277,47
BiporigHicTb BigMiHHOCTEN, p < 0,01

TMpumitkn: hopmar BigobpaxkeHHs Agaumx: M = SD; H — mixrpynoBi BigMmiHHOCTI 3a kputepiem Kruskal-Wallis
(MHOXMHHI MiDKrpyrnoBi NOPiBHSIHHS); p — BiporigHicTb BigMiHHOCTE (NnpuimaeTbcs npu p < 0,05).

Tabnuys 2. Po3po6nennii koegpiyieHT MikpounpKynayii y rmméoKomy KaninspHOMY crnaeTeHHi
YeHTpanbHoi 30Hu citkiBku npu AMH pi3Hux ctagivi i B rpyni KOHTposnto y nayieHTiB i3 L2 npn 3BepHeHHI

L. X Crapia piabeTMYHOro MaKynsipHOro Habpsiky
KoediuieHT mikpoumnpkynsawii
(M = SD) KoHTponb AMHO0 OMH1 OMH2 OMH3
(n =40) (n =200) (n =54) (n = 56) (n =50)

DAZ/KLL rmmbokoro
KANINIFPHOTO CMINETEHHS 0,020 + 0,001 | 0,020 + 0,001 | 0,030 + 0,003 | 0,050 + 0,004 | 0,060 + 0,004
H-kputepin Kruskal-Wallis 320,53
BiporigHicTb BigmMiHHOCTER, P < 0,01

TMpumitkn: hopmar BigobpaxkeHHs Aaumx: M = SD; H — mixrpynoBi BigmiHHOCTI 3a kputepiem Kruskal-Wallis
(MHOXXWHHI MiXrpyrnoBi NopiBHSIHHS); p — BiporigHicTb BigMIHHOCTEV (NpuiMaeTbes npu p < 0,05).
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Sx BumHO 3 Tab. 1, y mamieHTiB i3 L2 KoedimieHT
MiKpPOLIMPKYJISILi y TTOBEPXHEBOMY KaIliISIPHOMY CILIETEHHI
MaB BiporigHe minBuieHHs Ha 40 % npu JIMH 1, BaBivi npu
JAMH?2, Brpuui npu JIMH3 nopiBHSIHO 3 rpyIoo KOHTPOJIIO
ta nauientamu 3 IMHO (H = 277,47; p < 0,01).

Sk BuHO 3 Tab. 2, y mauieHTiB i3 LIJ12 koediieHT Mikpo-
LIMPKYJILT y TMOOKOMY KaMiJIIpHOMY CIUIETEHHI LIEeHTpalb-
HOI 30HM CIiTKiBKM MaB BipOTiIHe MiIBUIIECHHS BABiYi IIpU
JAMHI1 Ta Brpuui npu JIMH?2 i IMH3 niopiBHSIHO 3 rpyIioo
koHTposo Ta nauieHtamu 3 IMHO (H = 320,53; p < 0,01).

O6roBopeHHs

HinpHICTb CyIMH — KiJTbKICHUI MMOKA3HUK, SIKUH TIPU-
OJIM3HO BM3HAYA€E KiJIbKICTh CyIWH, 110 3aliMalOTh MEBHY
AUISTHKY ciTKiBKU. IOro MOXXHA OLHUTH SIK YaCTKY IUIOLL
CYAMHU 3 KPOBOTOKOM BiJl 3ara/IbHO1 IJIOLL JiIISTHKY BUMi-
proBaHHS (IIUTHHICTD IUIOLI CyIMHU a00 IIUIbHICTh IIOTOKY,
TBHICTB TIepdy3ii) a0o 1K 3arajbHy TOBXUHY nepdy3oBa-
HUX CYIUH Ha OJMHMIIIO ILJIOIII B 30Hi TOCiIKEHHS (CKe-
JIETU30BaHa LIIbHICTh cyauH) [16, 17]. Baxiauso, 1o npu
BUMIpIOBaHHI WiTBbHOCTI Niepdy3ii MeTogoM OiHapu3auil
BPaXOBYIOTbCSI O0M/BA MapaMeTPU MTOBXWHU Ta JliameTpa
nep¢y30BaHUX CyIMH, a CKeJIETU30BaHa IIUIbHICTh CyIUH
BPAaxOBYE JIMIIIE TOBXWHY Mepdy30BaHUX CYIMH Y 30Hi, 1110
IOCTimKyeTbes [18].

OCKiJIbKM BiIOMO, 1110 CyIMHHA CUCTeMa CiTKiBKU 3Mi-
HIOETBCS 3 TIATOJIOTIEI0 CITKIBKM, BUMipIOBAaHHS IITITHOCTI
CYIMH MOXe€ JIaTH YSIBJIEHHST TIPO MiKpOCYIMHHI 3aXBOPIO-
BaHHs, K-oT JIP, Ta imemiuHi yckiagHeHHs, ssk-ot JIMH
i IMI. Kpim Toro, Ha BiaminHy Bix o MA3, MIiIbHICTh
CYIMH He MOB’s13aHa 3 BIKOM YU CTaTTIO, 110 POOUTH ii IO~
TEHLIMHO OUTbII HAAIMHUM MMOKa3HUKOM [ 19, 20].

OTpuMaHi HaMM JaHi y3roIXyIOThCs 3 TaHUMU JliTepa-
TypH, Jie TTIOBITOMJISLIIOCS, 1110 MIOKA3HUKHU HIUTBHOCTI CYyINH
Oy/I1 3HaYHO HIKYMMMU B ouax i3 LI/12 Ta JIMH nopiBHsSIHO
3 manieHtamu 0e3 miabety [17]. Tak, y mocmimkeHHi IIpu
MOPIBHSIHHI KUJIbKICHUX MapaMeTpiB Mixk ourMMa 3 OJHa-
koBoto TskkKictio PII B ouax 3 nmerkoro HITAP i AMH
OyJla 3HAYHO HMXKYOIO IIUTBHICTh CYIUH Y TTOBEPXHEBUX
i IIMOOKMX 1Iapax CiTKiBKHU MOPiBHSIHO 3 aHAJOTiYHUMU
napaMeTpaMM y Mali€HTiB, ki He maau JJMH [21]. B in-
LIOMY TOCJiIXKEeHHi 0yJI0 TOKa3aHO 3HAYHO OUIBIIY IUIOIILY
MDA3 Ha piBHI TOBEPXHEBOr0 KaIMiJSIpPHOTO CIUJICTCHHS,
HixX Ha ovax 6e3 JIMH Tta y 3mopoBux oci6 [22]. A Takox
y nauieHTiB 3 JIMH Hux4a roctpoTa 30py OyJia IoB’si3aHa
3 6inpirolo MA3 9K y MOBEpXHEBOMY, TaK i Y TIIMOOKOMY
KaniJisipHOMY CIUIeTeHHi [22].

LlikaBuMm (pakToM Oy10 Te, 110 Ha ouax 3 JIMH, sxi mmo-
raHo pearyBajiu Ha Tepamnito anti-VEGF, 6yna 6inbiioro
roma MA3 y rimboKoMy KamiIIpHOMY CIUIETEHHI, HiX y
noBepxHeBoMy [23].

Cami nokasuuku KIII i miaomi ®A3 MOXyTh Bapito-
BaTHCS B HOPMi Y Pi3HUX JIIOAel, IIpOoTe 3HAYSHHS CITiB-
BiIJHOILIIEHHS 1IMX MOKA3HUKIB Yy HOPMi Ta MaToJIOTii, a
TaKOX y B3a€EMO3B’SI3KY 3 TOCTPOTOIO 30PY BiIKPUBAIOTh
HOBI MEPCMEKTUBY B 1iarHOCTU1II TAKUX 3aXBOPIOBaHb, SIK
JAMH, BusBIeHHI MPUXOBAaHUX 30H illeMii, 3’sICyBaHHi
HEBIIMOBIMHOCTI CTaHY CITKiBKM Ta 30pOBUX (PYHKILii,
nigdopi oNTUMaJbHOI TAKTUKM JiKyBaHHS Ta MPOTHO3i
30pOBUX (QYHKIII.

[Ipu mpoBeneHHI TOCTiMKeHh MU BU3HAYAIN Koeilli-
€HT MOBEPXHEBOT'0 Ta TJTMOOKOTO KaMiJSIPHOTO CIJICTCHHS,
BiIIIOBIiAHO O SIKOTO OLIIHIOBAJIM CTaH MiKpPOLMPKYJISIIil
LIEHTPaJIbHOI 30HM CiTKiBKU. Bys0 BcTaHOBIIEHO, 110 KOE-
GillieHT MiKPOLMPKYJISILi Y MOBEPXHEBOMY KaMiIsSIpPHOMY
CILJIETeHHi MaB BiporigHe migsuineHHs Ha 40 % npu IMHI,
BaBivi npu JIMH2, Brpuyi npu JIMH3 nopiBHSIHO 3 rpymoo
KoHTpoJto Ta mamieHTamu 3 IMHO (H =277,47; p < 0,01),
KoedillieHT MiKpOLMPKYJIALii y TIMOOKOMY KamiJIIpHOMY
CIUJIETeHHi MaB BiporifHe niaBuiieHHs BaBivi npu JIMH1 ta
Brpuyi mpu IMH2 i JIMH3 nopiBHSIHO 3 rpyrnoto KOHTPO-
o Ta mauientamu 3 IMHO (H = 320,53; p < 0,01).

TakuMm unHOM, BUMipioBaHHs nokasHukiB MA3, KII]
y MTOBEPXHEBOMY Ta MNIMOOKOMY KaIiJIIPHOMY CILIETEHHI,
a TaKOX PpO3po0JIeHNIT KoeilliEHT MiKpOLMPKYJISLIi Bi-
KPUBaIOTh HOBI MOXJIMBOCTI B paHHill niarHoctuui JAMH,
MIPOTHO3yBaHHi 30poBuX GyHKUii. [1pyn BinxuaeHHi CITiB-
BimHOIIIEHHsI oTpuMaHuX nmoka3HukiB MA3/KIII mosepx-
HEBOTO KariJIIpPHOTO CIJIETEHHS cynuH Buiie Hix 0,076 i
Buie Hix 0,025 rmmboKoro KamisipHOTO CIUIETEeHHSI MOXKHA
MPOTHO3YBAaTU CTaH MiKPOLMPKYJISALii CITKIBKM Ta Mporpe-
CyBaHHS 1ia0eTUIHOIO MaKyJISIPHOTO HAOPSIKY.

BucHOBKMK

V pe3ynbTari IpoBeAeHNX HaMU TOCIIiIXKEeHb OYB po3po-
OJieHUI HOBUIT KOeillieHT MiKpOLIMPKYJISILIil TOBEPXHEBOTO
Ta MIMOOKOTO KAIJIIPHOTO CIJIETEHHS LIEHTPAJIbHOT 30HU
CITKiBKH, SIKWIA MOKHA BBaXaTH MPOTHOCTUYHUM MapKepoM
nporpecyBaHHs JIMH y naitieHTiB 3 HenposidepatuBHOIO
JP ta LI 2-Tro Tumy.

KoediuieHT MikKpoLMpKyJIsiiii y TOBepXHEBOMY Kalli-
JISPHOMY CITJIETeHHI MaKyJIi MaB BipOTiJHE MiJBUIIIEHHS Ha
40 % npu IMHI1, BoBivi npu JIMH2, Brpuyi npu JIMH3
TOPIBHSIHO 3 TPYIIOI0 KOHTPOIO Ta mamieHTamu 3 JJMHO
(H=277,47,p<0,01).

KoepimieHT MiKpoLIMpKyJIALliil y TTMO0KOMY KaITiJIIpHO-
My CIUIETEHHI MaKyJId MaB BipOTiHe MiIBUILIEHHS BABIYi P
JAMHI1 Ta Brpuyi npu IMH?2 i JIMH3 nopiBHSIHO 3 rpymoio
KoHTposto Ta natienTamu 3 IMHO (H = 320,53; p < 0,01).

KonduikT inTepeciB. ABTOpU 3as1BJSIIOTH PO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta BlacHOI (piHaHCOBOI 3alliKaBJIeHO-
CTi IIpY MiATOTOBIIi JAHOI CTATTI.

Indopmaunis npo dinancysanns. 3oBHilHi axepena di-
HaHCYBaHHSI BiICyTHi.

Buecok aBtopiB. Cyk C.A. — 30upaHHs it 00poOKa Ma-
TepiajiB, aHaJli3 OTPUMaHUX JAaHUX, HAlMCAaHHSI TEKCTY;
MorineBcbkuii C.FO. — KOHIEIis i TM3aiiH TOCIiKEHHSI,
HamucaHHsI BUCHOBKiB; KoBTyH M.I. — aHamiz oTpruMaHunx
nanux; 2Kyman b.b. — aHaji3z oTpuMaHuX JaHMX, HAITMCAHHS
BUCHOBKIB.
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A new method of assessing microcirculation of the central retina in patients
with different stages of diabetic macular edema in type 2 diabetes

Abstract. Background. Diabetic macular edema (DME) can de-
velop at any stage of diabetic retinopathy, regardless of its severity.
One of the triggers believed to be responsible for the accumulation
of fluid in the macular area is ischemia as a frequent and severe
complication of diabetic retinopathy. Optical coherence tomography
angiography is a non-invasive technique that allows for visualization
of retinal vascular plexus layers, quantification of microvascular
parameters and correlation with functional and morphological data.
Research aimed at identifying early preclinical biomarkers of micro-
vascular abnormalities in the diabetic retina is very important, as
early treatment is associated with better outcomes. The purpose is
to evaluate microcirculation of the central retina in patients with
different stages of diabetic macular edema in type 2 diabetes using
a new method of optical coherence tomography angiography. Ma-
terials and methods. 680 patients (1296 eyes) from the Ukrainian
population with type 2 diabetes mellitus and non-proliferative dia-
betic retinopathy were under observation. DM EQ was diagnosed in
720 eyes (55.56 %), DME]1 in 194 eyes (14.97 %), DME2 in 196 eyes
(15.12 %), DMES3 in 186 eyes (14.35 %). From this group, 477 pa-
tients (936 eyes) underwent various DME treatment according to
protocols for a specific stage of edema. 203 patients (360 eyes) with
DME were not treated due to their refusal, this group was the target
of our study. In addition to standard ophthalmic examinations, op-
tical coherence tomography, optical coherence tomography angio-
graphy, and computer perimetry were performed. The binarization
method was used to calculate the capillary density (CD) and the area
of the foveal avascular zone (FAZ). Next, an algorithm was applied
to the binarized image to select pixels adjacent in color, and after
counting the gray pixels, the FAZ with an area in the superficial and
deep capillary plexus of the macular area was identified. The ratio of
the obtained indicators of the FAZ/CD of the superficial and deep

capillary plexuses was evaluated, which corresponded to the deve-
loped coefficient of microcirculation in the superficial and deep ca-
pillary plexuses of the central retina at different stages of DME. Re-
sults. During optical coherence tomography angiography at the time
of admission, in 200 eyes with DMEQ, the average CD of superficial
capillary plexus was 13.07 £ 0.60 mm?, in 54 eyes with DMEI —
11.48 £ 0.80 mm?, in 56 eyes with DME2 — 9.06 £ 0.70 mm?, in
50 eyes with DME3 — 7.45 + 0.40 mm? The CD of the deep ple-
xus in DMEO was 18.59 + 0.30 mm?, DMEI — 17.37 £ 0.40 mm?,
DME2 — 15.82 = 0.50 mm?, DME3 — 11.88 &= 1.00 mm?2 When
studying superficial plexus, the FAZ at DMEQ was 0.45 £ 0.05 mm?,
DMEI — 0.54 £ 0.04 mm?, DME2 — 0.74 £ 0.05 mm?, DME3 —
0.81 £ 0.05 mm’. During the study of the deep plexus, the FAZ in
DMEO was 0.43 = 0.03 mm?, DME1 — 0.57 £ 0.04 mm?, DME2 —
0.70 £ 0.03 mm?, DME3 — (.75 £ 0.06 mm?. In patients with type 2
DM, the coefficient of microcirculation in the superficial capillary
plexus of the central retina was significantly increased by 40 % in
DMEI, in DME2 by 2 times, in DME3 by 3 times compared to
the control group and patients with DMEO (H = 277.47; p < 0.01).
The coefficient of microcirculation in the deep capillary plexus of
the central retina had a significant increase of 2 times in DMEI1
and 3 times in DME2 and DME3 compared to the control group
and patients with DMEO (H = 320.53; p < 0.01). Conclusions. The
coefficient of microcirculation in the superficial and deep capillary
plexuses developed by us can be considered a prognostic marker
of the microcirculation state of the central retinal zone in diabetic
macular edema in patients with non-proliferative diabetic retino-
pathy and type 2 diabetes.

Keywords: diabetic macular edema; optical coherence tomogra-
phy angiography; macular coefficient of microcirculation; type 2
diabetes mellitus
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BNAKB XPOHIYHOro CTpecy HAO NOKA3HUKU
OCOOBUCTICHOI T CUTYATUBHOIT TPUBOXKHOCTI
Y XBOPUX HO AUPY3HUN TOKCUYHUN 300

Pe3loMe. AKkTyanbHicTb. Y cTaTTi HaBeAeHo [aHi CTOCOBHO CTATeBUX | BIKOBUX XapakTepuCTUK OCOBUCTICHOI
Ta CUTYaTUBHOI TPUBOXHOCTI Ha TJ1i XPOHIYHOIrO CTPECy, MNoB’i3aHOro 3 BOEHHNM CTaHOM, Yy XBOPUX Ha AUGDY3HNI
TOKCMYHWV 306 (AT3). MeTa: Bu3Ha4MTV i OLiHUTM CTaH TPMBOXHOCTI 3rigHo 3i Lwkanoto STAl y xsopux Ha T3,
SKI TpyBanuui Hac rnepebyBaroTb y CTPECi Hepe3 BOEHHWUV CcTaH y KpaiHi. MaTtepianun ta merogu. Y 53 navieHTiB
i3 AT3 Bikom 31-73 poku, siki nepebysanun Ha nikyBaHHi y kniriyi Y «IMETT im. B.A. JaHnnescbkoro HAMH
VkpaiHn», npoBefeHo onuTyBaHHS 3a LLKaiow TPUBOXHOCTI Crinbéeprepa, Lo € 3ac060M CaMOOLiHKU PiBHIB 0CO-
OUCTICHOI Ta CUTYaTUBHOI TPUBOXHOCTI, 30KpeMa B yMoBax BOEHHOro ctaHy. Pesynbratn. B o6¢cTexeHivi rpyni y
41,51 % nauieHTiB 4T3 maHichecTyBaB nif 4ac BOEHHUX [ivi. Byro BcTaHOBEHO, Lo y 37,74 % 06CTEXEHUX CTaH
0COBUCTICHOI TPMBOXHOCTI 6yB MakcumasibHUM i Bigrosigas ABoM 6anam 3a Lkasnoto Cninbeprepa. Y 52,83 %
BiH 6yB cepenHiM i Tiribku y 9,43 % — HU3bkuM. CepefHivi BiK y rpyni 3 MakCuMasibHUM CTYreHeM TPUBOXHOCTI
6yB BiporigHo BULLMM, HX y riigrpynax i3 cepeaHiv (P < 0,001) i Husbkum (P < 0,01) piBHsamu. LLjogo ocobucTticHoi
TPUBOXHOCTI, TO BIpPOrigHOI Pi3HULI y BIKOBMX MOKa3HMKaxX YOJIOBIKIB | XIHOK HemMae. Y XIHOK BiporigHo YacTilie
BUSIBJIAETLCS MaKCUMaslbHWE PiBEHb 0COBUCTICHOI TDUBOXHOCTI, HiX y 4oroBikiB (48,48 % npotn 20,0 %, P < 0,05).
CTaH cuTyaTuBHOI TPMBOXHOCTI y BCix pecrioHaeHTiB — 41,51 % (Bucokuii piBeHb), 43,4 % (cepegHivi) i 15,09 %
(H13bKWKi). 51K | 3a gaHUMM 0COBUCTICHOI TPUBOXHOCTI, Y XIHOK YacTiLLe BUSB/ISIETLCS MaKCUMaslbHWUIA PIBEHb CUTYa-
TUBHOI TPUBOXHOCTI, HX Y HOMOBIKIB, ane Lji MOKa3HWKM He JOCAraroThb BiporigHux 3Ha4eHs (48,48 % npotu 30,0 %).
BucHoBKu. I3 rocnitaniaoBaHux 3a ocTaHHiv pik xsopux Ha T3 y 41,51 % 3axBoproBaHHSA MaHighecTyBasio Ha T/
XPOHI4YHOIo CTpecy, CrpU4MHEHOro BOEHHUM CTaHOM y KpaiHi. Ha T/1i BOEHHOro ctaHy GirbLL HK TPeTUHa XBOpuX Ha
HAT3 mae makcumarnsHWii piBeHb | 0COOUCTICHOI, i cUTyaTUBHOI TpMBOXHOCTI. CTyriHb MiABULLEHOI TPUBOXHOCTI Ha
i 4T3 € BiporigHo BULLIMM Y XBOPUX CTaPLLOro BiKy. MakcumarnbHui CTyriHb CUTYaTUBHOI TPUBOXHOCTI YacTille
CrioCcTepPIraeTbCs y XIHOK, ane y YomoBiKiB, ki MatoTb Lieli piBeHb, BipOrigHO MOOALLINI BIK.

Knroy4oBi cnoBa: gughyaHuii TOKCUYHUI 306; XPOHIYHUI CTPEC; 0COBUCTICHA | CUTYyaTUBHA TPUBOXHICTb

Bctyn

Ilepion BoeHHOTO CTaHy, SIKWi1 TpUBA€E BXe Maiixke TpU
POKU, 3HAYHOIO MipOI0 BILUTMBAE HA TTOKA3HUKH 3aXBOPIO-
BAHOCTi HaceJIeHHs, 30KpeMa Ha eHIOKPUHHY MaToJo-
rito [1].

TpuBora crae HaWIMOMIMUPEHIIIUM TICUXIYHUM PO3-
JIalOM cepell pi3HUX TPyIl HaceJeHHSI B yCbOMY CBiTi [2],
X04Ya CTBEPIKYEThCS, 110 BOHA HEIOCTATHBO JiarHOCTOBA-
Ha [3]. A.J. Baxter i criBaBT. HUISIXOM MOMIMOJEHOTO CUC-

TeMaTUYHOTO OIVISIAY Ta MeTaperpecii OLiHUIN TJI00aIbHy
MOLIMPEHICTh TPUBOXHUX pO3JIafiB, sgka gocsrae 7,3 %,
y niamas3oHi Bin 5,3 % (adpuxkancbki KynbTypu) 10 10,9 %
(eBpo-aHTICHKi KylbTypH) [4].

TpuBora xapakTepu3y€eTbcsl HAAMipHUM 3aHEIIOKOEH -
HSIM, HaCTOPOXKEHICTIO Ta (Di3UYHUMU CUMIITOMAMH, 1110
BUHMKAIOTh Yepe3 IiABUILEeHY aKTUBAllil0 CUMIAaTUYHOL
HEPBOBOI CUCTEeMH. TpUBOTA MOXe 3HAYHO MOTiIpIINTH
KOTHITUBHI 34i0HOCTI JIIOAWHYU Ta CIPUYMHUTUA HETaTUBHE
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KOTHITUBHE ynepemkeHH [5]. Lle 3arpoxye sIKOCTi KUTTS
Ta MOXe HaBiTh MPU3BECTU 0 CYILIMAATbHUX TEHACHLIIN.
HeoOxigHi mogaTKoBi HOCTiIKEeHHs, 30CepeIKeHi Ha TPpU-
BOXKHOCTI, il CKpUHIHTY, JiarHOCTHIIi Ta JIiKyBaHHi [6].

B ornani M. Balsamo 3i crmiBaBT. [7] cTBepaXyBajio-
cs1, 1110 MOAAJblIlli MOIIYKA MaloTh OyTH CIIpsIMOBaHi Ha
repiaTpuyHy NOMyJISILiIO IJISIXOM PO3POOKM aHKET, sKi
CKJIaIaTUMYThCS JIMIIIE 3 KiJIBKOX MYHKTIB i3 MPSIMOIO
OIIiIHKOI0, 11100 3a0€3MeYnTH aaeKBaTHEe TECTYBaHHS JIIO-
el 3i 3HMXKEHOI0 KOTHITUBHOIO MPOAYKTUBHICTIO 1 iH-
BaJigHICTIO.

OwiHKa TpUBOXHOCTI 3a mKanow Crinbeprepa (STAI)
BUKOPUCTOBYETHCSI HANO1IBII YacTo. [HAeKC ii uuTyBaHHS
ctaHoBUTH MoHan 160 001 i3 MoMeHTY Tiepioi my6aikarii
[8]. ITokazano, mo STAI Ma€e BigMiHHI TTICUXOMETPUYHI
BJIACTUBOCTI 3 XOPOIIOI0 HATIMHICTIO Ta BaJigHicTIO. Omnun-
TYBaJIbHUK MOX€E BUMipIOBaTU TPUBOXHICTb SIK Y 310pO-
BUIX, TaK i B KJIiHIYHUX nonyssiuisgx [9]. 3a nonmoMorowo
ONMUTYBaJbHMKA MOXHA BU3HAUYUTH OCi0 i3 1iarHO30M TpHU-
BOXXHOTO PO3JIany i HEKJIiHIYHI KOHTPOJIbHI rpynu. bymo
TaKOX TMOKAa3aHo, 110 JIIOAU, SKi MaloTh BUILLI OLIHKHU 3a
mKkajoio STAI, OiIbII CXUIbHI BiZ4yBaTH TPUBOTY Ta OLIBIIT
Bpa3JiMBi 10 TPUBOXKHUX po3JianiB. Po3pobieHa aHkeTa
Ma€ yHiBepcaJbHMIA MMOTEHIIiaa 3aCTOCYBaHHSI, OCKiJIbKU
€ e(peKTUBHUM iHCTPYMEHTOM JJIsl BUSIBJICHHSI pi3HOMa-
HITHUX MCUXiYHUX pO3JIadiB y repiaTpMUHMX IMalli€HTiB.
Bona uytimBa no BrummBy JikyBaHHs. Kpim Toro, il MoxXHa
BUKOPHUCTOBYBATH /151 TIEPEBIPKU TPUBOXKHOCTI y Pi3HUX
crneniaabHUX miarpynax. Takox ii 3aCTOCOBYBaJIM MpPU I10-
BEIiHKOBII 3aJIEXKHOCTI Y repiaTpUYHUX Malli€HTIB, a TAKOX
MpU ESIKNX 3aXBOPIOBAHHSX, 30KpeMa PEBMATOJIOTIUHUX,
ypoJioriunux, xBopo0i [TapkiHcoHa Ta po3cisiHOMY CcKiie-
po3i [10].

V xBopux i3 po3namaMu IIUTOIIOAIOHOI 3aJI03U 11O
AHKETY 3aCTOCOBYBaJIM OJIBILIOIO MipOIO MPU OLLiHIL PiBHS
TPUBOXKHOCTI Yy IAIIi€EHTIB i3 BY3JI0BUM 3000M a00 pakoMm
muTtonoAioHoi 3an03u [11]. Beaunka KinbKicTh more-
peIHiX 10Ka3iB moKa3aau KOPUCHICTD i BaJiAHICTh IIKaJ
STAI.

3rinHo 3i STAI craH peakTMBHOI (CUTYaTMBHOI) TpU-
BOKHOCTI BUHMKAE TIPY TTOTPATLISTHHI Y CTPECOBY CUTYAILit0
i XapaKTepu3y€eThCs Cy0 EKTUBHUM IMCKOM(POPTOM, Harpy-
JKEHICTIO, 3aHETIOKOEHHSIM 1 BEreTaTUBHUM 30YI>KEHHSIM.
Lleit craH € MiHIMBUM i Bilpi3HAETHCS Pi3HOIO IHTEHCUB-
HicTio. TakuM YMHOM, 3HaYE€HHS MiJICYMKOBOI'O ITOKa3HUKA
3a [IUMM ITiIIIKaJIaMU1 T03BOJISIE HE TiJTbKU OLIiIHUTH PiBEHb
aKTyaJIbHOI TPUBOIM ITiIOCAIAHOTO, a 1 BUBHAYUTH, YU
nepeOyBa€ BiH il BIUIMBOM CTpECy, a TaKOX SKa iHTeH-
CUBHICTb IIOTO BIUIMBY. BU3HaueHHs piBHSI 0COOMCTICHOT
TPUBOXHOCTI 3 BUKOPUCTAHHSIM OMUTYBAJIbHUKA 103BOJISIE

BUSIBUTH OCOOJIMBOCTI CTaHY TPMBOXKHOCTI SIK BIIACTUBOCTI,
110 (hOPMYETHCSI BHACIIIIOK TPUBAJIOIr0O BIUIMBY pi3HOMA-
HITHMX (DaKTOpiB.

Mertow nocaimkeHHss OyJi0 BUSHAYEHHSI CTaHY TPpHU-
BOXKHOCTI 3rigHo 3i mkago STAI y xBopux Ha nudy3Huii
tokcuuHuit 300 (JIT3), siki TpuBanuit yac nepedyBaroTh y
CTpeci yepe3 BOEHHUI CTaH B YKpaiHi.

Marepiaau Ta metoAun

Hamwn y xainiui AY «lHcTUTYT mpobjeM eHIoKPUH-
Hoi matosiorii iM. B.SI. Jlanunescbkoro HAMH VYkpai-
HU» obcTexxeHo 53 mauientu i3 T3 Bikom 31—73 poku
(49,66 * 1,81), axux OyJ10 TOAITIEHO Ha MiATPYITH 3a TeHAEP-
HOI0 03HaKol0 (4osoBikiB — 20, BikoM 47,45 + 2,5 poky; Xi-
HOK — 33, BikoM 51,0 * 2,48 poky). ManigecTaiiis xBopoou
y 31 mamieHTa nepeBuInyBaja TepMiH 3 poku (9,64 + 0,92
POKy), a 'y 22 xBopux nepii nposisu JIT3 miarHocTtoBaHO
3a OCTaHHI TpU poKU (Tepios BOEHHUX Jill), TPUBAJICTh
xBopobu 1,27 = 0,15 poky.

Cepen 1IuX XBOPUX MPOBEICHO OMTUTYBaHHS 3a IIIKAJIOI0
TpuBOoxHOCTI Criizioeprepa (State-Trait Anxiety Inventory,
STAI). Ilepira mkana € iHhopMaTUBHUM 3aCO0O0OM CaMO-
OLIIHKM PiBHSI TPUBOXHOCTI Y IIEBHUIT MOMEHT (peaKTUBHOI
TPUBOXHOCTI SIK CTaHy), Apyra — OCOOMCTICHOI TPUBOX-
HOCTI sIK CTiiiKOi xapakTepucTuku JoauHu. CraH Tpu-
BOKHOCTI B 000X ILIKajiax Bij 2 10 4 OalliB MOKa3ye CTyIiHb
TPUBOXKHOCTI, Ie 2 — MaKCUMaJIbHUI, 3 — cepenHiii, a4 —
Hu3bkuii (Spielberger et al., 1970).

CTaTucTUUHY 00pOOKY OlepKaHUX TaHUX MPOBEICHO
METOoIaMM BapialliifHOI CTaTUCTUKU 3a TOTIOMOTOIO0 CTaH-
JIIapTHOTO MaKeTa CTaTUCTUYHUX po3paxyHKiB Microsoft
Excel. BiporigHicTs BinMiHHOCTei cepeHiX BEJIMYUMH BU-
3Havaju 3a JOMoMorolo t-kpurepito CrbroneHTa. PisHuis
BBaxasacs 3Hauymoro npu P < 0,05.

PesyAbTaTH

OTpuMaHi gaHi CBiuaTh, 10 HA TJi BOEHHUX il CTYy-
IIiHb 0COOMCTICHOI TpUBOXHOCTI (3a mKanoo STAI) xBo-
pux Ha JIT3 6yB MakcumanbHUM Y 37,74 % 0OCTEXXEHUX,
MPpUOJIM3HO Y MOJOBUHU obcTexeHux (52,83 %) BiH OyB
cepenHiM i e y 9,43 % — HU3BKUM.

[IpuBepTae yBary Toil ¢axT, 1110 CepenHiil BiK y rpyiii
3 MaKCUMaJIbHUM CTYIIEHEM TPUBOXXHOCTI OyB BipOTiZHO
BUIIUM, HiX y minrpymnax i3 cepeatim (P < 0,001) i HU3bKUM
(P<0,01) piBHsimu (Tabm. 1).

Cring 3a3HaYUTH BiICYTHICTh BipOTiMHOI pi3HUILI BiKO-
BUX ITOKA3HUKIB Y YOJIOBIKiB i >KiHOK 111010 OCOOMCTiCHOT
TPUBOXKHOCTI. ¥ XiHOK BipOTiIHO YacTillle BUSIBIISIETHCS
MaKCUMaJIbHUU piBeHb OCOOMCTICHOI TPUBOXKHOCTI, HIXX Y
q0J10BiKiB (48,48 ipotu 20,0 %, P < 0,05) (tabu. 2).

Ta6nuys 1. OcobucticHa TPUBOXHICTL (3a wkanor STAI) y xBopux Ha T3 Ha Tni BOEHHUX Aivi

KinbkicTb pecnoHfaeHTiB
Banu Bik
n =53 %
2 20 37,74 57,75 + 2,412
3 28 52,83 44,90 + 2,43'
4 5 9,43 43,60 + 3,812

Mpumitku: '— P < 0,001; °—P < 0,01.
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IIpu owiHIi cTaHY CUTyaTUBHOI TPUBOXKHOCTI Big3HA-
YaJiocs BiporifHe MiIBUILEHHST CEPeIHbOIrO BiKy XBOPUX i3
MaKCUMaJIbHUM PiBHEM TPUBOXHOCTI SIK TTPOTH CEPENTHBOTO
(P <0,05), Tak i mporu HusbKoro (P < 0,001) (Tab. 3).

AHaJi3 caMOOILIiHKY CUTYyaTUBHOI TPUBOXKHOCTI MOKa-
3aB, 1110 Y 3arajibHiil IpyITi BOEHHUI CTaH CYTTPOBOIKYETh-
Cs1 30i7bIIIEHHSIM YaCTOTU HU3bKOTO PiBHSI TPUBOXKXHOCTI
MOPIBHSIHO 3 0COOMCTICHOI TpUBOXKHICTIO (15,09 % nipoTun
9,43 %, Ha 5,66 %) 3a paxyHOK 3MEHIIIEHHS YaCTOTH Ce-
pennboro piBus (43,4 % npotu 52,8 %, Ha 9,4 %). Mak-
CUMaJIbHUI piBeHb TPUBOXKHOCTI Y BiICOTKOBUX MOKa3-
HUKax BiporimHUX 3MiH TeX He mokasaB (41,51 % mpotu
37,74 %, na 3,77 %), xoua Big3Havajgacs TeHIEHLIis 10 HOTO
3POCTaHHSI.

Ctig Bim3HaYMTH, 1110, SIK i 32 JTaHUMU OCOOMCTICHOI
TPUBOXHOCTI, Y XKiHOK YacTillle BUSIBJISIETbCSI MaKCUMaJlb-
HUI piBeHb CUTYaTUBHOI TPUBOXKHOCTI, HiXK Y YOJIOBIKiB.
OpnHax 11i TOKa3HUKY He JTOCSTaloTh BipoOTiZHUX 3HAUYCHD
(48,48 % npotu 30,0 %). Crioctepiraerbcst BiporiaHe min-
BUIIIEHHST BIKOBOTO MTOKa3HMKA Y KiHOK 13 MaKCUMaJIbHUM
0aJloM TPUBOXHOCTI Ha BinMiHy Bin yonogikiB (P < 0,05)
(Tabm. 4).

TakuMm 4YMHOM, Ha TJIi BOEHHOIO CTaHy OiJIbII HixX Y MO-
JIOBUHU 00cTexXeHuX xBopux Ha JI' T3 BcTaHOBIEHO MaKCH-
MaJIbHUI piBEHb OCOOMCTICHOT Ta CUTYaTUBHOT TPUBOXKHO-
CTi, MPUYOMY YaCTOTa MAaKCUMAaJIbHOTO PiBHSI OCOOMCTiICHOI
TPUBOXHOCTI HE Ma€ CTaTeBUX BiIMiHHOCTEN, a yacToTa
MaKCHMaJIbHOTO PiBHSI CUTYaTUBHOI TPUBOXKHOCTI OyJjia Bi-
POTiTHO BUIIIOIO Y XKiHOK.

O6rosopeHHs

OLiH00YY ofiepXKaHi pe3yJibTaTH, CJIiJ MiIKPECIUTH,
1[0 CTPEC BU3HAHO OAHUM i3 HAMBAXJIMBILLIMX 30BHIIIHIX
etiosoriunux dakropis AT3 [12, 13].

JloBeneHo, 1110 TpUBaJIUii CTPeC BUKIMKAE 3MiHU B iMyH-
Hii1, eHIOKPUHHII1 i LIEeHTpaJIbHIii1 HEPBOBIll cucTemMax, 31aT-
Hi 3anyctutu T3 [14, 15]. Benuka KiabKicTh peTpocriek-
TUBHUX TOCJIIKEHb BUSBUIA TTIOZUTUBHY KOPEJISIIIO MixK
crpecoM i moyarkoM T3 [16—20].

3acdikcoBaHo 30isbIIeHHS 3axBopioBaHOCTI HA I T3 min
yac BeJMKUX BiiiH [21-23]. B o6crexeniii rpymi y 41,51 %
nauieHTiB T3 MaHiecTyBaB mia yac BOEHHUX Hild.

HaiiBaxxnusitny pob y BillloBifi Ha eKCTpeMasIbHi pak-
TOPU BiABOJSITH rinoTazaMo-TinodizapHo-TUPEOiaHili pery-
JISILIT TTOPSIA i3 CMMIIATOAAPEeHAaTIOBOIO Ta TiMoTaIaMOo-Tilo-
(izapHO-HamHUPKOBOW ocsimu [19, 24].

JlocBig HMHIIIHBOTO BOEHHOTO CTaHY CBIIUUTH IIPO
LIBUKY COMATU3aLiI0 CTPECOBOTO PO3JIajy, TOMY iCHY€E He-
O00OXiMHICTh PO3IJIsIIATU MOCTPAXKAAIUX SIK 0Ci0 i3 3arajJbHOI0
ITaTOJIOTIEI0 OpraHi3My, TOOTO i3 3aTaJIbHUM Je3anTalliliHIM
cuHAPOMOM. Takuii miaxig MOBUHEH ONTUMIi3yBaTH IMiIX0-
IIA 10 MiarHOCTUKM Ta JiIKyBaHHS 3aXBOPIOBaHb, iarHOC-
TOBaHMX Y MepioJl BOEHHOTO CTaHy, 30KpeMa TUPEOiTHOT
MaToJorii.

BucHOBKM

I3 rocmiTanizoBanux 3a octaHHii pik xBopux Ha T3y
41,51 % 3axBOproBaHHST MaHi(ecTyBaJIO Ha TJIi XPOHIYHOTO
CTpecy, BUKJIMKAHOTO BOEHHMM CTaHOM y KpaiHi.

Ta6bnuys 2. FeHaepHi 0co6IMBOCTi OCOBUCTICHOI TPUBOXXHOCTI (3a wkanoto STAI) y xBopux
Ha 4T3 Ha 1i BOEHHUX Aivi

YonoBikn XiHKKn
Banun
n=20 % Bik n=233 % Bik
2 4 20,0! 58,25 + 4,49 16 48,48' 57,62 + 2,86
3 13 65,0 44,62 = 3,11 15 45,45 45,27 + 3,75
4 3 15,0 45,30 = 3,38 2 6,06 41,30 = 10,00

lMpumitka: ' — P < 0,005.

Tabnuys 3. CUTyaTuBHa TPUBOXKHICTL (3a LKkasnoto STAI) y XxBopux Ha aBTOIMYHHY NaTosoriro
LMTONORI6HOI 3251031 HA TJ1i BOEHHUX Bivi

KinbKicTb pecrnoHfeHTiB .
Banu Bik
n =53 %
2 22 41,51 54,77 + 2,672
3 23 43,40 46,83 + 2,86'
4 8 15,09 43,75 + 3,282

TMpumitkn: ' — P < 0,05; 2 — P < 0,001.

Tabnuuys 4. l'eHaepHi 0co6IMBOCTI OCOOBUCTICHOI TPUBOXXHOCTI (3a wWwkasnoto STAI) y xsopux
Ha T3 Ha Tni BOEHHUX Bivi

YonoBikn XiHKKn
Banu
n=20 % Bik n=33 % Bik
2 6 30,0 47,40 + 3,82° 16 48,48 56,31 + 2,54
3 10 50,0 47,50 = 3,03 13 39,39 46,31 £ 4,59
4 4 20,0 425 + 3,7 4 12,12 450+5,9

lpumitka: ' — P < 0,05.
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Ha 171i BOoeHHOTO cTaHy OUTBII HixXK TPETUHA XBOPUX Ha
I T3 mae makcuMaJIbHUI piBeHb i OCOOMCTICHOI, i cCUTya-
TUBHOI TPUBOXKHOCTI.

Cryninb niaBuieHoi TpuBoxHocTi Ha i JIT3 € Bipo-
TiTHO BUIIIMM Y XBOPUX CTapIIOro BiKy.

MakcumanbHU CTYMiHb CUTYaTHUBHOI TPUBOXKHOCTI Ya-
CTillle CTIOCTEePIra€ThCs Y KiHOK, ajie y YOJIOBIKiB, SIKi MalOTh
el piBeHb, BipOTiZHO MOJIOMIINIA BiK.

Konduikr inTepeciB. ABTOpu 3asIB/ISIIOTH ITPO BiZICYTHICTh
KOHMIIKTY iHTepeciB Ta Bi1acHOi (hiHaHCOBOI 3alliKaBJIEHO-
CTi IIpM MiATOTOBIIi JaHOI CTATTi.
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The effect of chronic stress on indicators of personall
and situational anxiety in patients with Graves’ disease

Abstract. Background. The article provides data on the gender and
age characteristics of the state of personal and situational anxiety
against the background of chronic stress associated with martial law
in patients with Graves’ disease. The purpose was to determine and
evaluate the state of anxiety according to the State-Trait Anxiety
Inventory (STAI) in patients with Graves’ disease who are under
stress for a long time due to the state of war in the country. Materials
and methods. In 53 patients with Graves’ disease, aged 31—73 years,
who were treated in the clinic of the State Institution “V. Danilevsky
Institute for Endocrine Pathology Problems of NAMSU”, a survey
was conducted according to the STAI, which is a mean for self-as-
sessment of the levels of personal and situational anxiety, including
under martial law. Results. In the examined group, 41.51 % of patients
had Graves’ disease manifestations during military operations. It was
found that in 37.74 % of the examined, the state of personal anxiety
was maximal, which corresponded to 2 points on the STAI. It was
average in 52.83 % of cases and low in only 9.43 %. The mean age
in the group with the maximum degree of anxiety was significant-
ly higher than in the subgroups with average (P < 0.001) and low

(P < 0.01) levels. It should be noted that there is no probable differ-
ence in age indicators between men and women in terms of personal
anxiety. The maximum level of personal anxiety is more likely to be
detected in women than in men (48.48 vs. 20.0 %, P < 0.05). The
situational anxiety was as follows: high — in 41.51 % of respondents,
average — in 43.4 % and low — in 15.09 %. As with the data on per-
sonal anxiety, women have the maximum level of situational anxiety
more often than men, but these indicators do not reach probable
values (48.48 vs. 30.0 %). Conclusions. In 41.51 % of patients with
Graves’ disease who were hospitalized over the past year, the disease
manifested itself against the background of chronic stress caused
by the martial law in the country. Due to this, more than a third of
patients with Graves’ disease have the maximum level of both per-
sonal and situational anxiety. The degree of increased anxiety on the
background of Graves’ disease is probably higher in older patients.
The maximum degree of situational anxiety is more often observed in
women, but men who have this level are probably younger.
Keywords: Graves’ disease; chronic stress; personal and situational
anxiety
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MuxaneymiumH I, KomicapeHko tO.", KociHos A.2
" HauioHanbHW meamnydH yHisepcuteT im. O.O. boromonsLsi, M. Kuis, YkpaiHa
2 AY dHcTnTyT enigemionorii Ta iHpekuiviHix xeopo6 iM. A.B. [pomatuescbkoro HAMH YipaiHu», m. Kuis, YkpaiHa

Crpareris HeMeANKOMEHTO3HOroO MeHe AXKMEHTY
MeTAB60AIYHOrO CUHAPOMY,
KUN CYNPOBOAXYETbCS CTOHOM Mnpeaiaberty
TA APTEpPIAAbHOIO riNepTeHsiElo

Pestome. AktyanbHicTb. CTaH npegiabety nepenéadqae MOoXvBICTb JOCAITA B JIOAUHU CTIVIKUX HOPMAITbHUX
MOKa3HWKIB 71ikemil, 3arnobirTi nofasbLLIoMy PO3BUTKY LIYKPOBOIro giabety 6e3 3acToCyBaHHs MEANKAMEHTO3HOI
Teparnii. EqbeKTUBHICTb | 6e3rneka 3acTocyBaHHs POCIIMHHNX KapAiornpoTeKTopIB rpyu MeTabosnniYyHOMy CUHAPOMI,
AIKWV CYNPOBOAXYETLCS NMpeaiabeToM, BCeGiHHO BUBYAETLCS B YCbOMY CBITi. MeTa po6oTu: BU3Ha4nTV Ta BUBHUTU
MOX/IMBOCTI BI/IMBY Ha NMOKa3HUKU BYrfIeBOJHOIO ¥ NirigHOro 0O6MiHIB, @ TaKOX Ha apTepianibHUi TUCK HaTypasib-
HOro KapgiornpoTekTopa B nayieHTiB 3 MetaboniyHum cuHgpomom. Matepiann ta metogu. lNavieHTv 6ym po3rno-
Ainexi Ha 3 rpynu: y nepLuivi (rpyna KOHTPosto) 6yna npusHa4eHa gietoteparnis 1a isnvHa akTuBHICTb, y APYrii
i TpeTivi — pieToTepanisi, (hidauyHa aKTUBHICTb i GhiTonpenapar y pisHux 4o3yBaHHsX. [1poBoannocss BUMIpoBaHHS
MOKa3HWKIB T1H0KO3M | riiikoBaHoro remorno6iHy (HbA1c) HaTiye, BuKoHyBanu ninigorpamy i MOHITOPUHI apTepi-
allbHOro TUCKY, & TaKOX OLIHIOBAIN IHOEKC SIKOCTI XUTTS [0 JIIKyBaHHSA, Yepea 4 i 8 TXXHIB. IHOEeKC AKOCTi XUTTS
OLjiHIOBaM 3a cymoto 6anis, siKi nalieHTV caMOCTIViHO MpocTas/Isv B onuTyBasnbHuKy EQ-5D-5L. Pe3ynbraTu.
lMpoBeaeHi KniHi4YHI COCTEPEXEHHS B TPbOX 0O6paHuX rpynax rnokasasay 34aTHiCTb npenaparty Ha POC/INHHIV OCHOBI
rapMOHI3yBaTu NMoKasHUKK Jlirnigorpamu 3 TeHAeHUIeo 4O JOCATHEHHS] HOPMU Ta 3HWXXYBATU [TIIOKO3Y KPOBi Ta
HbAT1c HaTwe. Y rpyni BOCHIIXEHHS 2, Y SKiV nayieHTy rnpuiimany gitonpenapar ro 2 kancynm 2 pa3u Ha LEHb,
HaMmITUBCS BiibLL BUPAXKEHWV 3CyB Y 6iK HOPMU NMOKa3HUKIB JTIMONPOTEeIHIB HN3bKOI | BUCOKOI LLiNIbHOCTI, 3arasibHoro
Xxonecteposny i Tpurniyepugis. Takox y Uivi rpyri NopiBHAHO 3 rpyrnoto JOC/igXeHHs 1 i rpyrnor KOHTPosio byna
3agbikcoBaHa OirbLL BUpaXxeHa TeHAEHLis1 o HopMarii3awii apTepiasnibHOro TUCKY i GirlbLL 3HAYHWM FiNOriiKeMiYHU
eqheKT: 3HUXKEHHS ITIIOKO3u HaTwe 3 6,22 + 0,13 mmornk/n go 5,22 + 0,08 mmons/n (p < 0,05), Lo goasonse 06-
['PYHTOBAHO MPUIYCTUTH ICHYBaHHS MEBHOI [J0303a/1eXXHOI e¢heKTUBHOCTI rnpenapary. BUCHOBKWU. KappiornpoTekTop
roKkasaB eheKTUBHICTb Y HEMEAUKaAMEHTO3HIVI KOPeKLii nposiBiB METab0o/IiYHOro CUHAPOMY, i EpeRyciM rnpegiabeTy.
BaBasikn BUCOKOMY rpo@irito 6e3nexkun HaTypanbHUX aKkTUBHUX IHFPEQIEHTIB (DITOKOMIIEKCY MPakTUKYoYi flikapi
MOXYTb [MOBHOIO MipOIO BUKOPUCTOBYBATH MOTEHLiall HeMeaMKaMeHTO3HOI KopeKUii npossiB npegiabery.
KntoyvoBi cnoBa: mera6onidHmii cuHgpom; npegiabeT; apTepianbHa rinepTeHsis; kapgionpoTekwis,; giToTepariis;
AKICTb XUTTS

Bctyn

Lykposuii niabet 2-ro tuny (LIJ12) € XxpoHiyHUM 3a-
XBOPIOBAHHSIM IJ100aJbHOTO MaciuTaly. 3a OolLliHKaMu, Y
2030 potii 578 MinbiOHIB OCiO MaTUMYTh LIYKpOBHii AiabeT,
i e uncyo 3pocte Ha 51 %, a mo 2045 poky 3aXBOpIOBaHHSI
Bpa3uThb noHan 700 minbitoHiB oci6 [1]. L2, sikuii xapak-
TePU3YETHCS TiMEPIIiKEMi€0 BHACIIIOK MPOrpecyouoro
MOPYIIEHHS CeKpellii iHCYJIiHY Ha TJIi iHCYJiIHOpe3UCTeHT-

HocTi, BcecBiTHS opraHi3allis 0OXOpoHM 310pOB’sI BUBHAYM-
JIa SIK cepiio3HY 3arpo3y 310poB’10. MixkHapoaHa niadbeTuy-
Ha demepallis mimgpaxyBajia, o IMOIIMPEHICTh miadeTy, sIKa
cranoswia 10,5 % y 2021 poui, 3pocre mo 11,3 % mo 2030
poky i o 12,2 % no 2040 poky [2].

[MauienTn i3 11J12 MaroTh BUCOKMIT pU3UK PO3BUTKY KO-
MOPOiAHOI MATOJIOTI, 1110 MOXKE MPU3BECTU 10 PO3BUTKY
XPOHIYHOI XBOPOOM HUPOK, CIIITOTH, aMITyTalliil KiHIIiBOK i
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PaHHBOI iHBAJIiIM3allii, 30LIbIIEHHS BUTPAT HAa MEIUYHE 00-
CJIyTOBYBaHHSI i 3HMKEHHS SIKOCTi XUTTs. KpiM Toro, Oysio
BUSIBJICHO, 1110 MauieHTH i3 LI12 matoth Ha 15 % ninBuiie-
HUI pU3MK MepeavyacHol cMepTi Ta mpuon3HoO Ha 20 pokiB
KOpPOTIIY O4iKyBaHy TPUBAIICTb XXUTT |3, 4].

OueBUIHUM € Te, 110 0COOM 3 HAJIMIIIKOBOIO Barow,
HE30pOBUMHU XapuOBUMU 3BUYKAMU, MAJIOPYXOMUM CIIO-
CcOOOM KUTTS i CiMETHMM aHaMHE30M IIyKPOBOTO miadeTy
MaloTh ITiABUIIEHNI pU3MK PO3BUTKY 3aXBOPIOBaHH! [4, 5].
OCKIiJIbKM HE3TOPOBUI CIOCIO XUTTS MOXe TIPUCKOPHU -
TU MOSIBY LYKPOBOTO [iabeTy, paHHE BTPYYaHHS B XapyuoBi
3BUYKH CTAE OMHUM i3 CTOBIIB npodinakTuku [6, 7].

3a ocTaHHi KiJIbKa POKiB KiJIbKICTb JIOJEH, SIKi BXXMBa-
I0Th POCIUHHY 1XY, 3pociia. PaHIoOMi30BaHi AOCTiIKEHHS
MoKa3aiu, 1o QyHKIlis 0eTa-KIIiTUH i YyTJAUBICTh A0 iHCY-
JIiIHY 3HAYHO MOKpPAIIMJIMCS B MALliEHTIB 3 HAAMiIpHOIO Ba-
ro10, SIKi IepeHIIIN Ha POCIUHHY Ji€ETY 3 HU3bKUM BMiCTOM
kupiB [8, 9]. XpoHiuHe 3amajeHHs pa3oM 3 Pe3UCTEHTHICTIO
IO iHCYJIIHY BilirpaloTh KJIIOYOBY POJIb Y MAaTOreHe3i 0XKu-
piHHS, i 00MABa BOHM ITOB’s13aHi 3 po3ButkoM L2 [10, 11].
PociaunHa mieta, sk nmpaBuiio, 6arata KJIiTKOBMHOIO, XJIO-
POT€HOBUMU KUCJIOTaMU, MIEBHUMHU aMiHOKMCJIOTAMU, HE-
HACUYEHUMU XXUPHUMM KHCIOTAMU 1 aHTMOKCUIAHTaMU,
SIKi MOXXYTh 3HU3UTHU piBeHb MapKepiB 3anajeHHs [11, 12].

TToka3HUKM SIKOCTi XXUTTsI XBOPUX Ha IyKPOBUIi AiadeT
€ HYDKYMMM MOPIBHSHO i3 3arajibHOIO MOITYJISILIIEI0 Yepe3
MOTaHWi1 KOHTPOJIb IiabeTy, 1oTo YCKIIaHEHb, CTpax nepes
YMMOCh HEBITOMMM, CTpax CIMEMHUX i colliaJIbHUX HACTil-
KiB, a TaKOX CTpax MPOXOAUTH €TaIu JAiaTHOCTUKHU i Mpo-
OyBaTy HOBi MeToaM JiikyBaHHs [13]. OCHOBHUMU 3aBIaH-
Hsmu JiKkyBaHHs L1J12 € 3amo0iraHHsI TOCTPUM i XpOHIYHUM
YCKJIATHEHHSIM, TIOJIIMIIEHHS IKOCTi XUTTS i 30UIbIIIeHHS
itoro TpuBajnocTi [14].

OcTaHHIMHM pOKaMU JiKapsMHU BCiX cIeliaTbHOCTEeM
LIMPOKO BUKOPUCTOBYETHCS TePMiH «Ipeniader». [Ipemnia-
OeT XapaKTepU3y€EThCS ITiABUILEHUM PiBHEM ITIOKO3U KPOBI,
ajie He Ha MocTiliHiit ocHOBI [15]. [Tpu npeniaberi Mae miciie
MOPYILIEeHHS TOJIePaHTHOCTI A0 TJII0OKO3U Ta MOPYILEeHHS IJTi-
KeMii HaTIle, Py IbOMY PiBEeHb IJTIKOBAHOTO TeMOTJIO0IiHY
(HbAlc) nepedyBae B mexax 5,7—6,4 % [16]. Cran npemi-
abeTy repeadavae MOXIMBICTh JOCSATTHU B JIFONVMHM CTilIKIX
HOpPMaJbHUX MOKA3HUKIB IIiKeMil, 3aM00irT MoaaablIoMy
PO3BUTKY LIYKPOBOTO IiabeTy 0e3 3acTOCyBaHHSI MeIuKa-
MeHTO3HOiI Tepamii. Lle MoXXauBO nuIIe 3aBOSIKM KOPEK-
1ii cmocoOy XKUTTS: YIOPSIAKYBAaHHIO MNi€TU Ta (Pi3UUHUX
HaBaHTaXXEeHb 3 METOIO 3HUKEHHSI Bary Ta BPEryJIIOBaHHS
JIiMiAHOro 0OMiHY, 3am00iraHHIO CTPECOBUM BILIMBAM, HOP-
MaJtizallii CHy, BiIMOBI BilI IIKiIIMBUX 3BUYOK.

Takox a1 rapMOHiIHHOTO HajlalITyBaHHSI METa00Ii3My
BYIJIEBOZIB i >KMpiB, HOpMaJi3allil apTepiaJbHOTO TUCKY
(AT) i, K HacioOK, 3HUXEHHSI CeplIeBO-CYIUHHUX PU-
3UKiB y TOBCSIKAEHHIN KJIiHIYHiNi MpaKTUIli 3aCTOCOBY-
I0ThCs (piTompenapaTu, 30KpeMa Ha OCHOBi OepOepuHYy,
OTPUMAHOTIO 3 eKCTpakTy bapbapucy (Berberis aristata), i
(ITOKOMILIEKCH, IO MICTSITh €KCTPaKT ILUIOAIB OepraMoTy
(Citrus bergamia Risso) [17, 18].

MeTta po0OTH: BUBHAYUTU Ta BUBYUTU MOKJIMBOCTI
BIUIMBY Ha MOKAa3HUKM BYIJIEBOIHOTO i JIiMiIHOTO OOMiHIB,
a TaKoXX Ha apTepiaIbHUI TUCK HATypaJIbHOT'O KapIaiompo-
TEKTOpAa B IAlli€HTIB 3 METAOOIIYHUM CUHIPOMOM.

MarTepiaAu Ta meToamn

Ha 6a3i xniHik kadeapu eHaokpuHosorii HMY
iM. O.0. boromonbus (M. KuiB) i 1Y «IHctutyT enigemio-
Jiorii Ta iHdekuiiHux xBopoob im. JI.B. I'pomarnieBchbkoro
HAMH VYxkpainu» (M. KuiB) Oyna HaOpaHa Koropra maili-
€HTIB 3 METa0OJIIYHUM CUHIPOMOM i apTepiabHOIO Tilep-
tensi€eto (ct. 0—I) mst KiiHiuHOro MoHiTopuHry. IlanieHTn
OyJI1 po3moIiJieHi Ha 3 TpyIu:

— rpyna koHTpoo (n = 30), y sKiii maiieHtam 0yJsio
MMpU3HAYEHO Hi€ETOTEpaIlilo 3 0OMeXeHHSIM TBapUHHUX
JKMpPiB, TTOBHOIO BiIMOBOIO BiJl COJIONKOI 13Ki Ta XJIIOHUX
BUPOOiB, 30i7bIIIEHOI0 YaCTKOIO POCIMHHOI KJIIITKOBUHMU;
IOMipHi (i3WYHI HaBaHTaXXeHHs y (pOpMi ABOX IIPOTYISTHOK
y CIIOKifHOMY TeMITi XOIbOU BpaHI1li Ta BB€UYEPi TPUBATICTIO
IO OIHi€l TONWHN;

— rpyna nochimkeHHst 1 (n = 30), y akiii namieHTam
OyJ10 TIpU3HAYECHO aHAJIOTIUYHY €Ty i Di3UHi HABaHTaXKEH -
Hsl, a TAaKOX (PITOKOMILIEKC i3 MoJliKkoHa30510M 110 1 Karcyti
2 pa3y Ha JeHb YIIPOAOBXK IBOX MiCSIIiB;

— rpyna pocmimkeHHs 2 (n = 30), y gKiii mamieHTaMm
OyJ10 IpU3HAYECHO aHAJIOTIYHY €Ty i Di3MYHi HABaHTaXKEH -
HSI, @ TAKOX (DITOKOMITIEKC i3 TTOIiKOHA30JI0M I10 2 KaIlCyJIn
2 pa3u Ha JeHb YIIPOJIOBX JIBOX MiCSIIiB.

Ckuan ofHi€el KancyIu JiETUYHOIL 100aBK1 MacoIO HEeT-
To 400 Mr: 6epOepuH Tinpoxyiopul (3 eKCTPaKTy KOpeHs
iHailicekoro 6apoapucy |Berberis aristata]) (ocHOBHUI) —
250 mr, ekcrpaxkT mioniB 6epramoty (Citrus bergamia Risso)
(KoMIIIeKC i3 moJlipeHOJBbHUM €KCTPaKTOM OepraMoTy)
(ne MeHie 3a 25 % dnaBaHoHiB) — 130 MT, TIOJIiKO3aHOJ
(crarmapTuszoBanmii 10 99% amihaTMyHOTO CIIUPTY) — 5 MT.

[MauieHTaM BU3HAYaay MOKAa3HUKM TJIIOKO3U i IJIiKO-
BaHOTO reMOTJIO0iHY HaTIlle, BUKOHYBAJHU Jiligorpamy i
MOHITOPMHI apTepiaibHOr0 TUCKY, a TAaKOX OLliHIOBaJIU
IHIEKC SIKOCTi XUTTS IO JIIKyBaHHs, yepe3 4 i 8 TIKHIB
(puc. 1).

IHmexc SIKOCTi XXUTTS OLIHIOBAIU 3a CYMOIO OalliB, sKi
Mali€eHT! CaMOCTIHO MPOCTABJISIIA B OMUTYBAJIIbHUKY 3a
IT’sITbMa 00paHuMHU KaTeropisiMmu (momeH EQ-5D-5L, 2023):
PYXJIMBICTB, 3MATHICTh IO CAMOOOCITYTOBYBaHHSI, IIIOICHHA
aKTUBHICTb, HAsSIBHICTb TMCKOMGOPTY UM 60110, HasIBHICTh
TPUBOXHOCTI a00 memnpecii [19].

JL1st IepBUHHOT 0OpOOKM TaHUX BUKOPUCTAHO MaKeT
npukinanHux mporpam MS Excel 2010. [IepBurHa 06podKa
MIAaHUX BKJIIOYasa: BigOip MaHUX JJIs MPOBEACHHS aHali-

[TokazHuKK | | Biutn | | 1 | | 2 | | 3 |
XC 3aranbHuii @ @ O
XC NNHLL o @ @
XC NNBLY o ® ®
Tpurniuepuan @ @ @
Mioko3a @ @ o
nikosaHui Hb @ @ ®
AT, MM pT.CT. @ @ @
EQ-5D-5L L L H

@ — «niHiuni CMOCTEPeXEHHSA [ - AHKETYBaHHSA NaLlieHTiB

PucyHok 1. 3aranbHuvi gu3aviH 4OCig)KeHHs
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3y, CTaHAAPTU3ALIiIO TaHWX, aHAJIi3 OMHOPITHOCTI BUOIPOK,
BU3HAYECHHSI TUITY pO3Moiny. JIJIsi CTAaTUCTUYHOTO aHaJIi3y
1IMOPOBUX TAaHUX BUKOPUCTAHO MaKeT MPUKIATHUX TTPO-
rpam Statistica 6.0 for Windows, StatSoft Inc., USA. Cra-
TUCTUYHO BipOTiTHMMU BBaXKanu aaHi mpu p < 0,05.

PesyAbTaTU

BuximHi gaHi B TphOX HOCIIIKYBaHUX TpyIlaxX Ipoae-
MOHCTpPYBaJIM, 110 PiB€Hb IIiKeMii HaTIe OyB MiaBUIIE-
HUM i repeOyBaB y miamaszoHi Bix 6,22 + 0,13 MMoab/1
1o 6,63 = 0,11 mmonw/n, HbAlc y cepenHbOMY CTAaHOBUB
6,46 £ 0,06 %.

Lle minTBepMKyBaJIo HAsIBHICTh MpeaiadeTy B MaLliEHTIB
IOCiIXKyBaHUX rpyIl. TakoxX BU3HAYaBCs IMiABUILIEHUM pi-
BEHb 3araJIbHOTO X0JIeCTepOITy, TPUTIIIICPUIIB i X0JecTepo-
JIy JIinonpoTeiHiB HU3bKOI 1iabHocTi (XC JITTHIL) Ha i
3HIDKEHUX ITOKa3HUKIB XOJIECTEPOJIY JIITOMPOTEIHIB BUCOKOI
miapHocTi (XC JITTBLLL) (Ta6a. 1).

Yepes 4 TrkHI MU 3adikcyBaau TEHIEHIIIO 10 HOP-
MaJrizailii IMoKa3HUKIB Y BCiX TPhOX IpymHax CIOCTepe-
KeHHs. Y rpyni koHTpo:to piBeHb XC JITTHILL craHoBUB
3,91 + 0,06 mmons/n, XC JITIBILL — 0,89 &+ 0,12 mmonb/1,
Tpuriinepunis — 3,14 £ 0,09 MMosb/J1, TIIFOKO3M HATIIE —
6,01 £ 0,13 mmoab/n, a HbAlc — 6,06 + 0,06 %. Pisenn
3arajlbHOTO XOJIECTePOJIy MPU 1[bOMY 3aJIUIIUBCS 6e3 3MiH.
VY Toii XKe yac y TpyIli oCiIKeHHs 1 piBeHb 3araibHOro Xo-
JIeCTepoJTy 3MEHIIUBCS B cepeiHboMy 3 6,13 £ 0,08 Mmmoub/1
1no 4,94 + 0,11 mmonb/n; pisenb XC JITTHII craHoBUB
3,98 £ 0,17 mmonb/n, XC JITIBII — 1,03 £ 0,19 mMonb/1,
Tpuriinepunis — 4,94 + 0,19 MMosb/J1, TIIFOKO3M HATIIE —
5,97 £ 0,11 mmonb/m, a HbAlc — 5,88 £ 0,08 %.

HarowmicTtb y rpyni nociiikeHHs 2, y siKiil nalieHTH
npuiitManu ¢itonpenaparT Mo IBi Karncyau 2 pa3u Ha AeHb,
HaMITHBCS OUTBII BUPaXKeHMI 3CyB y OiK HOpMasTi3ailii 1mo-
kazHukiB XC JITTHIIL i XC JITIBILL, 3aransHOr0 Xojectepo-
Iy i TpurainepuniB. Takox y 1iii rpymi MOPiBHSIHO 3 TPYIIOI0
MOCJIKeHHST 1 i rpyIoto KOHTpoJio OyB 3adikcoBaHUit
OL7IbII 3HAYHUN TiMOIIiKeMiYHUI e(PeKT: 3HMKEHHSI TJII0-
Ko3u Harie 3 6,22 + 0,13 mmoib/n 1o 5,22 + 0,08 MMomb/1
(p < 0,05), 1110 103BOJISIE OOIPYHTOBAHO MPUITYCTUTH iCHY-
BaHHS MEBHOI 10303aJ1e3KHO1 e(heKTUBHOCTI POCTMHHOTO
KapaionpoTeKTopa.

O3HayeHa TEHIOCHIIiSI 10 HOpMaJli3allil MOKa3HUKIB JIi-
nigorpaMu Ta piBHIB roko3u i HbAlc 36epernacs i ye-
pe3 8 TUXKHIB JikyBaHHS. Tak, y rpymi KOHTPOJIIO BMiCT

3araJbHOIr0 XOoJecTepojly OyB 3adiKcoBaHMI Ha piBHI
4,88 = 0,11 mmomw/n, XCJITTHIIL — 2,91 + 0,09 mmoub/i1,
XC JIIIBII — 0,94 £ 0,11 mMmoab/a, TpUTLIiLepu-
niB — 2,94 = 0,19 mMmonb/n, TJIOKO3M HaTlle —
5,96 £ 0,13 mmosb/i, a HbAlc — 6,02 £ 0,08 %.

OnHak ciif 3a3HaAYMTH, 110 HAWOIABII BUpaxXeHe
3HUKEHHS piBHS 3arajibHOro xosectepoiy, XC JITTHIIL
(34,81 £ 0,16 mmonb/n o 2,49 + 0,11 MMoJIB/IT), TPUTITi-
LIepUIiB TIpu ogHOoYacHOoMY 3poctaHHi BMicTy XC JITIBILL
(30,88 £ 0,11 mmonb/a 1o 1,22 £+ 0,09 MMob/) Tipome-
MOHCTPYBaJIM MOKAa3HUKU caMme B TPYMi JOCTiIKEHHS 2
(p <0,05).

3MiHa cr1oco0y XKUTTS i TPUIIOM KapaioIpOTeKTOPHOTO
ditonpenapaTy MPOrHO30BaHO MPUBEIU 10 3HUXKEHHS AT
y mamieHTiB yciei koroptu. [Ipote BapTo 3ayBaxkuTH, 110 B
Ipyri KOHTPOJIIO Yepe3 8 TUKHIB AieToTepartii i GizsnaHnx
HaBaHTaXXeHb MoKa3HUKK AT malieHTiB Oy1 B cepeTHbOMY
Ha piBHi 138/84 MM pT.CT., y TOI Yac SIK y Tpynax qoci-
TokeHHs 112 — Ha piBHi 122/79 1 124/78 MM prT.cT. Biamno-
BimHO (puc. 2—4).

OTpuMaHi pe3yJbTaTu MOXYTb CBIIUYMUTU MPO Kpaly
AHTUTINEPTEH3UBHY €(EKTUBHICTh CXEMU MEHEIKMEHTY
Mali€HTIB 3 peaiadeToM, y SIKy iHTerpoBaHUI Kapaionpo-
TEKTOPHUI (PiTOKOMILIEKC, aIKe MOKa3HUKU CUCTOIIYHOTO
AT y rpymax nocmimKkeHHst 6yau Ha 14—16 MM PT.CT. HUXK-
Y1IMU 3a TakKi B IpyIli KOHTPOJIIO.
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PucyHok 2. lMoka3HUKU apTepiaribHOro TUCKY
nayieHTiB (MM pT.CT.) rpynu KOHTPOJIIO B AUHaMIL
lMpumitka: * — BigMIHHOCTI BiporigHi MopiBHAHO 3 Mo-

Ka3HUKamu [o NikyBaHHs, p < 0,05.

Tabnnys 1
KoHTponbHa rpyna I'pyna pocnigxenns 1 T'pyna pocnigxeHus 2
flokasHikin . Ro 4 TWKHI* | 8 TMXHIB* | . Ro 4 THKHI®** |8 THXHIB***| . flo 4 TIKHI®** |8 THXHIB* **
NiKyBaHHA NiKyBaHHA NiKyBaHHs
XC 3aranbHuii, mmons/n | 5,03+0,08 | 508+0,11 | 488+0,11 | 6,13+0,08 | 494+0,11 | 466+0,14 | 6,06+ 0,18 | 4,62+0,13 | 4,41 0,15
XC JINHLL, mmons/n 491+011 | 3,91+0,06 | 291+0,09 | 4,77+0,11 | 398+0,17 | 298 +0,07 | 4,81+0,16 | 2,71 +0,09 | 2,49 +0,11
XC NNBLL, mmonb/n 084+012 | 0,89+0,12 | 0,94+0,11 | 0,88+0,19 | 1,03+0,19 | 1,19+0,16 | 0,88+0,11 | 0,91+0,13 | 1,22+ 0,09
Tpurniuepugn, mmons/n | 4,04 £0,15 | 3,14+0,09 | 294+0,19 | 434+0,15| 494+0,19 | 294+0,09 | 414+0,05| 2,44+0,15 | 1,46 +0,08
[nioKo3a, MMonb/n 6,42 +0,06 | 6,01 0,13 | 596+0,13 | 6,63+0,11 | 597+0,11 | 577+0,16 | 6,22+ 0,13 | 5,61+0,08 | 522 +0,08
HbA1c, % 6,51+0,09 | 6,06 0,06 | 6,02+0,08 | 6,71+0,09 | 588+0,08 | 566+0,08 | 646+0,06 | 596+0,09 | 513+0,14

TMpumitkn: * — BigMIHHOCTI BiporifgHi NopiBHSAHO 3 MOKa3HUKamMu [0 JiKyBaHHS, p < 0,05; ** — BigMiHHOCTI BiporigHi

MOPIBHAIHO 3 KOHTPOJIbHOIO rpyroto, p < 0,05.
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PucyHok 3. lNokasHuku apTepiasibHOro TUCKY
nauyieHTis (MM pT.cT.) gocnigxysaHoi rpynu 1
y AnHamiLi
Tpumitkn: * — BigMIHHOCTI BiporigHi NOopiBHAHO 3 no-
Ka3Hukamu Ao nikysaHHs, p < 0,05; ** — BigMiHHOCTI
BiporigHi NopiBHSIHO 3 KOHTPOJILHOO rpynoto, p < 0,05.

3anoBHeHHs onuTyBajdbHUKa EQ-5D-5L nmpoaeMoH-
CTPYBaJIO, IO SIK y TpyIax OOCIIIKEeHHS, TaK i B TpyIIi
KOHTPOJIIO MMOKA3HUK SKOCTI KUTTS (B 0ajax) rmoxkpariy-
BaBCs B IMHaMilli (puc. 5).

Cy0’eKTMBHa OLliHKA TalliEHTAMU CBOTO CTaHY ITPOTHO-
30BaHO CTaBaJia OiIbII MO3UTHUBHOIO Y BiAIIOBIIbL HAa TTOYATOK
BEJCHHS 3I0POBOTO CITIOCOOY JKUTTS B TPYITi KOHTPOJIIO i Ha
3aCTOCYBaHHsI KapAioNnpoTeKTOpHOro ¢iTonpenapaty — B
TOCITIIKYBAaHUX TPyTIax.

He 3aiiBum Oyne 3ayBaxkuTH, 110 HAWBUILI CyMapHi 3Ha-
yeHHs1 EQ-5D-5L Oyiu 3adikcoBaHi B rpyIli JOCTIIKEHHS 2
(13,6 £ 1,9 6ana), y sKiit malieHTH BXWUBAJIX BABiUi GLTBIITY
KiJIbKiCTb (hiTOIpenapary Ha AeHb. Y 1IbOMY KOHTEKCTi Ha-
TypaJIbHi CKJIAJIOBi KapmioMpOTEKTOpa 3aBASKY BUCOKOMY
npodino 6e3neKu HaJalTh KIiHILMCTaM MOXJIUBICTh BU-
KOPHMCTOBYBAaTH B PYTMHHIN MpaKTUIli MOTEHIIiaI 10303a-
JIESKHOTO e(eKTy.

O6roBopeHHs

3MiHa croco0y KUTTS, siKa BKJIIOUAE Ji€ETOTEpAITilo Ta
Gi3NUHy aKTUBHICTh, BU3HaHa ¢(peKTUBHOIO B HEMEIM-
KaMEHTO3HOMY MEHEIXKMEHTI MeTaboIiYHOr0 CUHIAPOMY
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PucyHok 5. [NoKa3HUKU IKOCTi XXUTTS nayieHTiB (6anmn)
B gnHamiyi

Tpumitkn: * — BigMIHHOCTI BiporigHi NOpiBHAHO 3 Mo-

Ka3Hukamu Ao nikysaHHsi, p < 0,05; ** — BigMiHHOCTi

BiporigHi MOpiBHSIHO 3 KOHTPOJILHOIO rpynoto, p < 0,05.

PucyHok 4. lMoka3HUKu apTepiaribHOro TUCKY
nayieHTiB (MM pT.CcT.) gocnigxyBaHoi rpynu 2
y AMHamiyi
Tpumitkn: * — BigMIHHOCTI BiporigHi NOPiBHAHO 3 rno-
Ka3HuUKamu Ao nikyBaHHs, p < 0,05; ** — BigMIiHHOCTI
BiporigHi NOpiBHSIHO 3 KOHTPOJIbHOIO rpyrnoto, p < 0,05.

i mpexiabery sk ioro yactunu [20, 21]. EdbekTuBHICTSD i
Oesreka 3aCTOCYBaHHS POCIIMHHUX Kap1ioMPOTEKTOPiB BCe-
6iuHO BUBYAIOTHCS B YCbOMY CBiTi [22, 24].

YucaeHHi TOCTiMKEeHHs MiATBEPIXYIOTb, 110 3aCTOCY-
BaHHS €KCTPaKTiB Oapbapucy i 6epramory 1a€ Mo3uTUBHI
e(eKTH B MMalli€HTIB 3 AUCIiMNiaeMiel0, MeTabOJiYHUM CHUH-
IIPOMOM, TIpeiabeToM, IyKPOBUM [1iabETOM i apTepialbHOIO
rineprensiero [17, 18, 22, 24].

bepbepuH cripusie migBUIIEHHIO YyTAUBOCTI KIIITUH 10
IHCYJIiHY, 3MEHILIEHHIO BUPOOJICHHS TJIIOKO3M B MEUiHIli Ta
301IbIIEHHIO BUKOPUCTAaHHSI INIIOKO3U B M’s13aX. bepbepun
MiATPUMYE 3I0POB’sI CeplIsi: CIPUSIE 3HUXKEHHIO PU3UKY
ceplLeBUX noaiit, 3mMmeHywoun piseb XC JITTHIII, a Ta-
KOX 3HUXY€E iIHTEHCUBHICTb CYyTMHHOTO 3anajieHHs Ta AT
[17, 23]. BepraMoT Ma€ aHTiOMPOTEKTOPHi BIACTUBOCTI Ta
3HIKYE PiBEHb 3araJiIbHOTO XOJIECTepUHY B KPOBi, a TAKOXK
3naTHUIT HopMatidyBaTu roka3Huku AT [25]. [TonikoHazon
MIiATBEPAUB CBOIO €(PeKTUBHICTh Y 3HMXKEHHI PiBHS XOJe-
CTepoJTy Ta HOpMaJtizallii MeTaboti3my rimoko3u [26, 27].

BpaxoBytouu BullleHaBeAeHE, MOXHA 3pOOUTHU OOIPYH-
TOBaHUU BUCHOBOK, 1110 TIOEAHAHHS B OJHOMY TMpernapati
0epOepuHy, 6epraMoTy i MoJiKOHa30Jy pOOUTh MOKIUBUM
KOMIIEKCHUA BITUB HA KOMITOHEHTU METabO0IiYHOTO CUH-
JpoMYy: TIpefiabeT Ta apTepiaibHy TillepTeH3Iit0.

[IpoBeneHi HaMu KJIiHIUHI CIIOCTEPEXKEHHS B TPhOX 00pa-
HMX Tpymnax MoKa3ajJiu 3[1aTHICTh Tpernapary 3 6epoepruHoOM,
OepraMoTOM i IOJIiIKOHA30JI0M IFapMOHi3yBaTH MOKa3HUKU
JIIigorpaMu 3 TEHICHIIEIO IO JOCSTHEHHS HOPMH i 3HU-
KyBaTu rioko3y kposi Ta HbAlc Hartuie. Takox npenapat
OibIn epekTUBHO HOpMAaidyBaB AT MOpPIiBHSHO 3 TPyIo0
KOHTPOJTIO, a B OLJIBIIIOMY TO3YBaHHI — TIOPIBHSIHO 3 TPYIIO0
nociimkeHHs 1. 3aBasku BUCOKOMY Ipodiiio 6e3rneku Ha-
TypaJIbHUX aKTUBHUX iHTPENiEHTIB (piTorpenapary mpakT-
KYIoUi Jlikapi MOXYTb IIOBHOIO MipOI0 BUKOPHUCTOBYBATH I0-
TeHIIiaJl HeMeIMKaMEHTO3HOI KOPEKIIii IIPOsIBIB IIpemiadeTy.

BucHoBKMU

KapmiorporekTop 3 6epdbeprHOM, 6epraMOTOM i ITOJTIKOHA-
30JI0M MOKa3aB e(PeKTUBHICTb Y HEMEIMKAMEHTO3Hill KOpeKllii
MPOSIBIiB META0OJIIYHOTO CHHAPOMY, i TIepemyciMm IpemiadeTy.
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ITopiBHSIHO 3 KOHTpOJIEM Ipenapar BipoTiqHO 3HILKYBaB
MOKa3HUKU JIiMigorpamMu i HopMasli3yBaB piBeHb IJTIOKO3U
i1 [JIIKOBAHOTO TeMOII00iHy B Tpynax mociimkeHHs. Di-
TOKOMILJIEKC TTOCTYITOBO 3HMXKYBAB y JWHAMIlli CUCTOJIIYHI
1 miacToJiuHi 3HAaYeHHs apTepiaJiIbHOrO TUCKY, a MalliEHTU
BiI3HAYMIIU TIOJTIMIIIEHHS TTIOKA3HUKIB SIKOCTi XKUTTSI.

3acTocyBaHHS HaTypaJlbHUX (PITOKOMILUIEKCIB 3 TOJIi-
KOHA30JI0M MOXHa PO3IJIsIIaTh SIK OOIPYHTOBAaHY CTpare-
rit0o HeMeIMKaMEHTO3HOTO MEHEIXKMEHTY METa0O0JIiuHOTO
CUHIIPOMY, SIKMI CYyIIPOBOMXYETHCS CTAHOM MIpeaiadeTy i
apTepiaJIbHOIO TiMepTeH3IETO.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOT PO BiZICYTHICTD
KOHGIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MpU IiATOTOBIIi JaHOI CTAaTTi.
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Strategy of non-drug management of metabolic syndrome,
which is accompanied by prediabetes and hypertension

Abstract. Background. The condition of prediabetes implies the
possibility to achieve stable normal glycemic indicators in order
to prevent the further development of diabetes without using
drug therapy. The effectiveness and safety of herbal cardiopro-
tectors in metabolic syndrome accompanied by prediabetes is
being comprehensively studied all over the world. The purpose
was to determine and study the possibilities of influence of natural
cardioprotector, on indicators of carbohydrate and lipid metab-
olism, as well as on blood pressure in patients with metabolic
syndrome. Materials and methods. Patients were divided into 3
groups: in the first one (control group), diet therapy and physical
activity were prescribed, in the second and third — diet therapy,
physical activity and herbal cardioprotector in different dosages.
Fasting glucose and glycated hemoglobin (HbA1C), lipidogram
and blood pressure were monitored, the quality of life index was
assessed before treatment, after 4 and 8 weeks. The quality of life
index was estimated by the sum of points self-reported by patients
on the EQ-5D-5L questionnaire. Results. Conducted clinical
observations in three selected groups showed the ability of natural

cardioprotector to harmonize the indicators of lipidogram with a
tendency to reach the norm and to reduce fasting blood glucose
and HbAI1C. In study group 2, in which patients took 2 capsules
of herbal medicine twice daily, there was a more pronounced shift
towards normalization of low- and high-density lipoproteins,
total cholesterol and triglycerides. Also, in this group compared
to study group 1 and control group, a more pronounced tendency
to blood pressure normalization and a more significant hypogly-
cemic effect were recorded: a decrease in fasting glucose from
6.22 £ 0.13 to 5.22 £ 0.08 mmol/I (p < 0.05), which allows us to
reasonably assume the existence of a certain dose-dependent ef-
fectiveness of cardioprotector. Conclusions. Herbal cardioprotector
has shown effectiveness in the non-medicinal correction of meta-
bolic syndrome manifestations and, first of all, prediabetes. Due
to the high safety profile of the natural active ingredients of herbal
remedy, practitioners can fully use the potential of non-pharma-
cological correction of prediabetes.

Keywords: metabolic syndrome; prediabetes; hypertension; cardio-
protection; phytotherapy; quality of life
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3B’S130K PiBHS MEAQTOHIHY
N iIHCYAIHOPE@3UCTEHTHOCTI Y NALEHTIB
3 LYKPOBUM Aia6eTom 2-ro tuny
30 YMOB XPOHIYHOro CTpecy
MiA YOC BOEHHOIO CTAHY

Pe3tome. AkTyanbHicTs. OcTaHHiMu pokamu 3'sBunacs iHgopmadis Mpo 38'130K MiX MeNaTOHIHOM ¥ iHCY/iHOM
Ta eKCripeciero peyernTopis MenaToHiHy B UEHTPaslbHIvi HEPBOBIV cucTemi. BupaxxeHicTs fegiunty MenaToHiHy y na-
LieHTIB 3 LykpoBuM giabetom 2-ro Tuny (L{2) npotsarom BiviHn Moxe 3miHroBaTucs. Meta: oLiHnTy guHamiky piBHs
HIYHOro MesnaToHiHy i ioro 38’130K 3 BUPaXXEHICTIO iHCyniHope3ncTeHTHOCTi (IP) y nauyieHTis 3 LIJ2 nig 4ac noBHo-
macLuTabHoi BiviHV B YKpaiHi MopiBHsHO 3 JOBOEHHUM cTaHOM. MaTtepiann Ta metogun. Y nepiog 2021-2024 pp.
6ys10 NMPOBEAEHO MPOCNEeKTUBHE AOCTIOXEHHS, Y ke BKIoYanuca nayieHty 3 L2 sikom 19-75 pokiB y ctaHi
KoMrieHcauii (piBeHb riikoBaHoro remorsiobiHy = 6,5 i < 8,0 %). Kputepiamu BukntoqeHHs 6ynun: L2 3 HasiBHICTO
TSKKUX XPOHIYHUX YCKI1aAHEHb, PiBEHb IT1IKOBAHOro reMorsiobiHy < 6,5 %, roctpi 3anasibHi npowecu, OHKOJIOrHHI
XBOPOOU, iIHAEKC Macw Tinna = 40 Kr/M?, NpuioM aHTUAenpecaHTiB, npenaparis MenaToHiHy MeHLUe HixX 3a 2 MicsLi
[0 [OCHIMKEHHS. Y pamkax JOCimKeHHs1 o6cTexeHo 404 nauieHTn 3 L2 3 pisHux perioHis Ykpainn. JlabopaTopHa
OLjiHKa pIiBHS1 MENAaToHIHY B CIIMHI NPpOBOAMIACS METOAOM TBEPAOPA3HOIro iMyHOGEPMEHTHOro aHanisy. Pesynbra-
TU. 3pocria Yactota geqiynty MenaToHiHy y nayieHtis 3 L2 3 54,3 % y 2021 poui go 70,9 % y 2024 poui. Ha i
MPUPOCTY YacTKu NaLieHTIB 3 AeqhiyNTOM MeNaToHiHy cepes H1X CriocTepiraeMo 3Ha4YHWU MPUPICT YacTKK NMayieHTIB
3 iHgekcom HOMA BuLye 3a HopMmy 3 12,5 % y 2021 poui go 47,2 % y 2024 poui. SMiHv po3noginy pe3ynbTartis 3a
iHgekcom HOMA Ha ¢hoHi neqpiynty MenaToHiHy caig4ats Mpo nigBULLEHHS BiHOCHOIO pPU3NKY BUSIBIIEHHS iHAEKCY
HOMA BuLe 3a Hopmy B rpyni 3 gegiynTom mMenaToHiHy B 6,2 pasa B 2024 poui (OR = 6,2; 95% [I: 1,9-26,5).
BucHoBKku. Brinve cTpecy BiviHW, 6€3COHHS € BifibLL BaroMUMU YUHHUKaMN PU3NKY NaTosIoriYHUX PIBHIB iHOEKCY
HOMA Ha Tni gegpiyunty menatoHiHy. lNavyieHTam 3 L{J2 pekoMeH[oBaHO OUiHIOBaTH PIBEHL MENATOHIHY B C/NHI
3 r1aHyBaHHAM MofasibLLIO] Foro KOpekuii' y Tux, XTo Mae [eqiynT MesiaToHIHY, OCKIiJIbKu Taka KOPEeKUis CrIPOMOXHa
rpu3BoANTH [0 3HWKEHHS IP i noninLueHHs ByriieBogHOro 06MiHy.

Knio4oBi cnoBa: yykposuii giabet 2-ro Tury; MenaToHiH; iHCYIiHOPE3UCTEHTHICTb, CTPEC BiliHu

BCTYI'I Y HoOpMi piBeHb MeJIaTOHiHY B CUPOBAaTLi KPOBi MaK-

MenaToHiH Ma€ TTOBHY XiMiuHYy Ha3By N-alleTuI-5-Me-  CUMaJIbHUI BHOUYI i MiHiMaJIbHMI yaeHb. ToMy MelaTo-
TOKcUTpUNTaMiH. BiH € TTOXiTHMM aMiHOKMCJIOTY TPUIITO-  HiH Ille Ha3WBaIOTh «TOPMOHOM TeMpsiBi» |3, 4]. Bin Mmae
¢dany. MenaToHiH CUHTE3Y€EThCA B emmidi3i i HU3LI Mmepu-  3aJeXHICTh Bill TUY TKAHWUHU, Y HU3LI TKAHUH, SIK-OT

epruyHMX TKaHWH: MiAIUTYHKOBIH 3a/103i, HUpKaX, ceplli,  Ie4yiHKa, HUPKHU, ceplie, cesie3iHKa, piBeHb MeJaTOHIHY
MeviHLi, aAuMolMTax, TOHKIM KU, JIeTeHsIX, nepeami-  Oibll BUCOKUit. [1pu mopylieHHI HUpKagHUX PUTMIB MO-
XYpOBIii 3aJ103i, IEUHNKAaX, MaTIi Ta WKipi [1, 2]. pYIIYEThCS I KpuBa 0iOCMHTE3Y i ceKpellil MeJIaTOHIHY,
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Hamnpukian, y poOITHUKIB HIYHOI 3MiHU, 110 MOXE IIPU-
3BOJMTHU IO CXUJIBHOCTI J0 IIyKPOBOTO Aia0beTy 2-ro TUITYy
(LL2), incyninopesucrentHocTi (IP), yacrinmmoro po3But-
Ky MeTaboJIiYHO acolliiloBaHOI XBOpoOU Ieuinku [5—7].
BruiuB MenaTtoHiHy Ha piBeHb iHCYJIiHOPE3UCTEHTHOCTI
Ta apTepiaJibHUI TUCK Y 3MiHHUX pOOITHUKIB OYyB TO31-
TUBHUM [8]. BBaxkaeTbcs, 110 3B’SI30K MixX MEJIaTOHIHOM i
MeTaboJiIYHUM CUHAPOMOM 3/ilICHIOETHCS 32 I0TIOMOTOI0
JIETITUHY i TpeJiiHy, HeoOXimHa mpodilaKTuKa HUPKaTHIX
pO37aMiB, sSIKa MOXe 3aIl00irT PO3BUTKY METa0O0IiYHOTO
cuaapomy [9, 10].

«MenaToHiH omocepeaKOBY€E CBOIO [il0 Yepe3 IBa pi3-
Hi MeMOpaHHi pelenTopu, now’si3aHi 3 G-06iIKoMm, TOO-
TO petientop MenatoHiny 1, MT1 (konyetbess MTNRIA),
i peunenTop menatoHiny 2, MT2 (konyetbcst MTNRI1B),
a TaKoX TpeTiil TUN peuenropa MeaatoHiHy, MT3; onHak
oro (pyHKIIisI 3aIUIIAETHCS He M0 KiHIIST 3p03yMiIol0; OK-
piM IIUX TPHOX MEMOpPaHHUX PELIETITOPiB, MEJIATOHIH TaAKOX
Mae€ SIIEpHUM pelenTop, BiTOMUM K peTUHOITHUIA KUCIOT-
Ho-tioB’s13aHuit (RAR) opdannmii smepHMii TOpMOHAIb-
Huii peuenTop (RZR/RORQ), sikuii, Ik BBaXarOTh, iCHYE B
NeSTKUX TKAaHWHAX, 1 IMyHOMOYJTIOI0ua Ta MPOTUITYXJIMHHA
JIisl MEJIaTOHiHY Ma€ BHYTPILIHBOKJIITUHHY OPUPOLY, sIKa
3aJIeXKUTh Bil siaepHoi curHanizarii» [11]. [3odopmu MT1
i MT?2 3HaxoAsThCs B OCTPIiBLSIX MiAIUTYHKOBOI 3871031, SIKi
CEKpEeTYIOTh iHCYJIiH i rokaroH [12, 13], aroHictu perern-
TOPiB MEJIATOHIHY CITIPOMOXKHI BrummBaTy Ha LI/l nursxom
BIUIMBY Ha TiloTajaMo-TinogizapHo-HaIHUPKOBY BiCh B
excriepuMeHTi [14]. KpiM Toro, «perentopu MelaTOHIHY
TaKOX €KCIPECYIOThCSI B LIEHTPAJIbHIN HEPBOBili cUCTeMi
(Y pi3HUX YacTMHAX TOJIOBHOTIO Ta CIIMHHOI'O MO3KY) Ta iH-
mux repudepuyHUX TKAHUHAX, a caMe TMeviHIli Ta XXUpo-
Bilf TKAaHUHI, 6 BOHU CIIPUSIOTH PEryJsiilii MeTaboTiYHUX
GyHKwin» [15].

OcraHHiMU pokamu 3’siBUacs iHdopmallis Mpo 3HU-
>KeHUI piBeHb MEJIaTOHIHY Y nauieHTiB 3 1112, 3B’s130K Mixx
MEJATOHIHOM Ta iHCYJiHOM, a TaKOX OyJIM OomucaHi pi3Hi
MO3UTUBHI e(eKTH, SIKi CripaBiisge MenaTtoHiH mpu LII: mpo-
TU3aIaJbHUI, aHTUOKCUIAHTHU, PETYJIIOIUUH TITIKEMIlo,
3MEHIIYIOYUNI iHCYTIHOPE3UCTEHTHICTH [16, 17]. «'eHOMHI
TOCJIiIKEeHHS TTOKa3aIu, IO PidKiCHI BapiaHTU pelernTopa
menatoHiHy 1b ( MTNRI1B) takox moB’si3aHi 3 mopyIieH-
HSIM TOJIEPAHTHOCTI 10 TJIIOKO3U Ta MiIBULLIEHUM PU3UKOM
LIJ12. Kpim TOrO0, JTiKyBaHHSI €K30TEeHHUM MEJIaTOHIHOM Ha
KJIITUHHUX JIIHiSIX, MOZIEJISIX TPU3YHIB i XBOPUX Ha LIyKPOBUI
niabeT rmokasajio MOTYXKHU eeKT y MoJereHHi 1iadbety ta
IHILIKMX TIOB’SI3aHKX 3 HUM ycKiaaHeHb. Lle minkpecitoe poiib
MeJIaTOHIHY B TOMeOCTa3i INIroKo3m» [18].

B yMoBax pocilicbko-yKpaiHChKOi TOBHOMACIITAOHO1
BiliHU, sIKa CYNIPOBO/IXKYETbCSI 3HAUHUMU CTpEecamu, TpU-

BOXXHUMMU pO3JIalaMu, MOPYIIEHHSIMU CHY, aKTYaJIbHOIO €
OlliHKa piBHS MEJIaTOHIHY Yy Malli€HTIB 3 IlyKPOBUM Jiade-
TOM 2-TO THUILY.

Mera: OLIHUTHU AMHAMIKY PiBHSI HIYHOTO MEJIaTOHIHY i
1OT0 3B’30K 3 BUPAXKEHICTIO iHCYJIiIHOPE3UCTEHTHOCTI y T1a-
mienTis 3 LIJ12 mig yac moBHOMAacIITaOHOI BiliHU B YKpaiHi
MOPiBHSIHO 3 JOBOEHHUM CTaHOM.

Martepiaau Ta meToAU

V nepion 2021—-2024 pp. OyJ10 mpoBeaeHe IMPOCIEKTUB-
He JOCJIIKEeHHs, y sIKe BKIodanucs rmamienTn 3 LIJ12 Bikom
19—75 pokiB y cTaHi KOMIMeHcallil (piBeHb I1iIKOBAaHOTO re-
MOTIIO0IHY > 6,51 < 8,0 %). KputepissMu BUKITIOUEHHST OYITH:
L2 3 HassBHICTIO TSKKUX XPOHIYHUX YCKJIAIHEHb, PiBEHb
[JIIKOBAaHOI'O TeMOMIO0iHY < 6,5 %, rocTpi 3anajibHi Ipo-
LIeCH, OHKOJIOTiYHi XBOpOOH, iHIeKC MacH Tina > 40 Kkr/m?,
MPUIIOM aHTUIETIPECAHTIB, IIPEIapaTiB MeJaTOHiHY MEHIIIe
HiX 3a 2 MicsI1li 10 TOCITiIKSHHSI.

V pamkax pociimkeHHs1 oocTtexeHo 404 maiieHTH 3
LIJ12 3 pizHux perioniB Ykpainu: y 2021 poui — 184 ma-
uieHtH, y 2024 poui — 220 nauieHriB. ['pynu 6ynu nopis-
HSTHHI 3a BikoM Ta ctaTTio. CepemHiil BiK y TPYIIi Ialli€HTiB
2021 poky craHoBuB 39,0 * 3,5 poky, y rpymni 2024 poky —
40,0 £ 2,5 poky.

OOcTeXXeHHST Ha MEJIaTOHIH B CJIMHI Ta paxyBaHHS iH-
nexkcy HOMA npoBoauiocs mpoTsiroM 1 1o0u y KOXHO-
o TalieHTa: BHOYI 30upainacs nmpoba cimuau (2:00—3:00),
BpaHIi HaTLIE Mali€HTU 3[aBAJIM KPOB IS MiIPaXyHKy
inmekcy HOMA. JlaGopaTopHa o1liHKa piBHSI MEJIaTOHIHY
B CJIMHI TIPOBOIMIACS METOIOM TBEPAO(da3HOTO iMyHO-
depMeHTHOTO aHali3dy. IHAeKC iHCYTiHOPEe3UCTEHTHOCTI
HOMA paxysanu 3a opmynoro: HOMA-iHaeke = rio-
Ko03a (BEHO3Ha KpOB) X iHCyJiH/22,5. BusHaueHHs iHCY-
JIIHY TIPOBOIMIN iMyHOXEMITIOMiHECIIEHTHIM METOIOM Ha
MiKpOUYacTUHKaX, BU3HAYCHHS IIIOKO3M BEHO3HOI KpPOBi
MTPOBOIWIIN KOJIOPUMETPUIHUM METOIOM.

Y cTaTUCTUYHIN OLIHII Pe3yJIbTaTiB IJIs1 MOPiBHSIHHS
BUKOpPUCTAaHO P (%?) — OLIiHKY CYyTTEBOCTI Pi3HUILII MiX Ipy-
maMu 3a KpuTepieM Xi-kBagpaT. CTaTUCTUYHI ITiIpaxyHKN
MPOBOAMJIKCS 3a IOITOMOTOl0 Tiporpamu Statistical software
EZR v. 1.54 (graphical user interface for R statistical software
version 4.0.3, R Foundation for Statistical Computing,
Vienna, Austria).

PesyAbTaTH

[Tpu mopiBHsiHHI 1BOX rpyn naiieHTiB 3 LIJ12 BusBuan
3MiHYy CTPYKTYPU Pe3y/IbTaTiB 32 YaCTOTOIO BUSIBICHHS Jie-
GiumMTy MeIaToHiHy — 3pocja YacToTa AediluTy MeJaToHi-
Hy 3 54,3 % y 2021 poi no 70,9 % y 2024 poui (p = 0,0006)
(Tabm. 1).

Ta6nuuys 1. Po3nogin nayieHTiB 3a piBHAMU MenaToHiHy cepepn ob6cTexeHnx B 2021 Ta 2024 pp.

2021 2024 P (x3)
Mpynun
n % n %
Oediunt 100 54,3 156 70,9
® P = 0,0006
Hopma 84 45,7 64 29,1
Ycboro 184 100,0 220 100,0

lMpumitka: P (x°) — ouiHKa cyTTEBOCTI pi3HULi MiX rpyrnamu 3a KpuTepiem Xi-kBagpar.
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Tabnuys 2. CTpykTypa pe3ynbrariB 3a iHgekcom HOMA cepen nauieHris 3 1|2
i negpiynTom menatoHiHy y 2024 poui nopisHsiHo 3 2021 pokom, n (%)

MenaTtoHiH (gediumnT) MenaTtoHiH (Hopma)
HOMA
2021 2024 2021 2024
Hopma 88 (87,5) 82 (52,8) 58 (69,4) 39 (61,5)
Buiwe Hopmu 12 (12,5) 74 (47,2) 26 (30,6) 25 (38,5)
Ycboro 100 (100) 156 (100) 84 (100) 64 (100)
P (x*) =0,0007 =0,516

Mpumitka: P (x°) — ouiHKa cyTTEBOCTI Pi3HULI MiX rpynamm 3a Kputepiem xi-kBagpar.

Cepen Mali€eHTiB 3 HOPMaJbHUM PiBHEM MeJaTOHiHY
CTPYKTypa pe3yibTaTiB 3a inmekcoM HOMA 3minnnace
HECYTTEBO, 3 HE3HAYHUM IPUPOCTOM YaCTKHU TALIEHTIB 3
migBuieHuM pisHeM ingekcy HOMA (3 30,6 mo 38,5 %).
BopHouac Ha TJ1i TpUpoCTy YaCTKU TMALEHTIB 3 1e(hilIUTOM
MeJaTOHIHY cepell HUX CIIOCTepiraeEMo 3HAYHMIA MPUPICT
YacTKM IauieHTiB 3 iHgekcom HOMA Buie 3a Hopmy 3
12,5 % y 2021 poui mo 47,2 % y 2024 poui (p = 0,0007)
(Tabum. 2).

3MiHM posnofiny pe3yabratiB 3a iHmekcom HOMA Ha
GoHi nedinuTy MelIaTOHIHY CBimZYaTh PO IiABUILEHHS
BiZIHOCHOTO pU3UKY BUsiBJieHHs iHnekcy HOMA Buie 3a
HOpMY B IpyIIi 3 mediunToM MenaToHiny B 6,2 pasa B 2024
poui (OR =6,2;95% [1: 1,9—-26,5). BonHovac BinHOCHUI
pusuk BusiBieHHs iHnekcy HOMA Bulle 3a HOpMy B IpyIii
0e3 gedinuty MenaToHiny 3pocrtae B 1,4 pasza B 2024 poui
(OR =1,4;95% A1 0,4—4,7). OTXe, CTPECOBUIT YNHHUK
(BiiiHA) € OiJbII BArOMUM YMHHUKOM PU3UKY MaTOJO-
rivHux piBHiB iHnekcy HOMA came Ha ¢oHi nedinurty
MeJIaTOHIHY.

O6roBopeHHs

3B’s130K piBHS MeJIaTOHIHY 3 iHCYJIIHOPE3UCTEHTHICTIO,
MeTaboJ1i3MOM IIIOKO3U OYB ONMUCAHWI HU3KOIO aBTOPIiB
[19, 20]. ¥ 2021 poui mu nyoaikyBanu naHi 53 ocio 3 IP:
34 xiHoK i 19 JoJoOBiKiB, cepeHiil BiK IKUX CTAHOBUB
46 pokiB. Byno BUsIBIEHO, 10 CEpPenHill piBEHb MeIaTo-
HiHy B CJIMHI NalieHTiB csraB 9,4 + 1,5 nir/mi (mpu HOpMi
10—58 nir/mun). KoeditieHT netepmiHaliii mpoaeMOHCTpyBaB
nigBumeHHs iHaekcy HOMA ta 3HMKeHHST KOHLIEHTpalLIil
MeJIaTOHIHY B ycix mainieHTiB [21]. Takox Oys0 mokasaHo,
1o y namieHTiB 3 LIJ12, mopiBHSIHO 3i 3MOPOBUMM JIIOIbMU,
3HMXKEHA HiYHA CceKpellis MeJIaTOHiHY, a BBEJCHHSI MeJia-
TOHiIHY MallieHTaM, 3aJIeXHO Bil AW3aiiHy JOCIiIKEHb, IT0-
Ka3ajo CynepewInBi pe3ysibTaTh, TAKOX € HEOAHO3HAUHI
MOBiIOMJICHHSI TIPO MEJIATOHIH i pu3uK po3BUTKy LIJ12,
MOB’I3aHUI i3 TOCUJIEHHSIM a00 OCIabJeHHSIM MeJIaTOHi-
HOBOI curHauizauii [22, 23]. BBeneHHsI MenaTOHIHY TTi/-
CUJIIOBAJIO SIBUILA iHCYJIIHOPE3UCTEHTHOCTI i MOTipIIyBajIo
pe3yJIbTaTh TeCTy TOJEPAHTHOCTI 10 TIIOKO3U [24], «JTiKy-
BaHH$ MeJaTOHiHOM 17 mauieHTiB 4OJIOBivOi1 cTarti 3 niade-
TOM 2-TO THUILY IPOTSIroM 3 MiCSLiB 3HU3UJIO YyTIUBICTh
1o iHcyiHy Ha 12 %» [25], a B iHIIIOMY JOCITiIKEHHI TTiCIst
5 Mics1IiB JIiKyBaHHSI OTIMCAHO IMOJIIMIIEHHS ByTJI€BOIHOTO
00MiHY, 3HUXKEHHSI [JTIKOBAHOTO TeMOTJIO0iIHY; MOJITIIIeHHS
npodiIio JiMiaiB omrcaHo Npu 3-MiCsSYHOMY Kypci MenaTo-
HiHy B 1031 6 Mr [26, 27].

3 orysiay Ha OCOOJUBOCTI MPOXKMBAHHS CTPECY BiliHU
HaceJIeHHSIM YKpaiHu Ha TPEThOMY POLIi TOBHOMACIITA0-
HOTO BiliCbKOBOTO KOHMJIIKTY CIIOCTEPIra€ThHCS MOTipIICH -
HSI SIKOCTi CHY BHACJIIOK IIaXeIHMX i paKeTHUX aTakK abo
iXHbOTO TPUBOXHOTO OYiKyBaHHs [28]. Mu nocaiguiu
CUTYyallilo Ha TPeTbOMY POILli BiliHU 3 METOIO0 OLIIHKU MO-
MM PEHOCTI AedilnTy MeIaTOHIHY cepen mauieHTis 3 LIJ12,
a TaKOX Moro BIJIMBY Ha yacTtoTy IP y Takux mamieHTiB.
Mu oTpuMaIu BipOTiZHUI picT YacTOTU mediluTy Mea-
TOHIHY cepel Halux naiieHTiB y 2024 polii mopiBHSIHO
3 JOBOEHHUM II€PiONIOM, a TaAKOX BUSIBUJIM, 110 iHAEKC
HOMA Buie 3a HOpMy B IpyTii 3 1e(illMTOM MeJTaTOHIHY
B 6,2 pa3za B 2024 pouii, 110 30ira€Thcs 3 IyMKOIO HU3KH
HAyKOBIIiB, pOOOTU SKUX 3rajyBajiucsl BUIE, IMPO Bipo-
rinHicTh 3B’A3KYy nedinuty MeaatoHiny 3 IP. Otpumani
HaM# CTaTUCTUYHI JaHi IIOI0 OLIHKM PiBHS MeJIaTOHIHY
y xBopux Ha LIJI2 miHHi TakoX 4yepe3 yHiKalabHi TpariuHi
YMOBMU MPOBEAEHHS TOCTIIXKEHHS, SIKi CKIaaucs B YKpaiHi
3 moTtoro 2022 poky.

BucHoBKM

Harue nocnimkeHHs mokasao, 1110 BIUIMB CTPecy BiliHH,
6e3COHHS € BATOMUMM YMHHUKAMU PU3UKY TATOJOTIUHMX
piBHiB iHgekcy HOMA Ha Ti1i tediunTy MenaToHiHY.

OCKiJIbKM iCHYE MeIMKAaMEHTO3Ha KOpeKIlisl neiuuty
MeJlaToHiHY, naiieHtam 3 LI/12 pekomMeH10BaHO OlliHIOBa-
TH piBEHb MEJATOHiIHY B CJIMHI 3 TIJIaHYBaHHSIM TOAAIbIIOL
Oro KOpeKilii y TUX, XTO Ma€ AedilluT MeIaTOHIHY, OCKIIb-
KU TaKa KOPEKIlisi CIIPOMOXHA MPU3BOAUTH 10 3HUKEHHS
1P i monimnieHHs ByTJeBOOHOTO OOMiHY.

KonduikT inTepeciB. ABTOpU 3asB/ISIIOTh PO BiICYTHICTh
KOHMIIIKTY iHTEpeciB Ta BiacHOI (piHaHCOBOI 3alliKaBIeHO-
CTi IIpU MiATrOTOBII JAHOI CTATTi.
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The relationship between melatonin levels and insulin resistance in patients
with type 2 diabetes mellitus under chronic war stress

Abstract. Background. In recent years, information has emerged
about the relationship between melatonin and insulin and the ex-
pression of melatonin receptors in the central nervous system. The
severity of melatonin deficiency in patients with type 2 diabetes mel-
litus (T2DM) may vary during the war. The aim of the study was to
assess the changes in nocturnal melatonin levels and its relationship
with the severity of insulin resistance in patients with T2DM during
the full-scale war in Ukraine compared to the pre-war state. Mate-
rials and methods. In 2021—2024, a prospective study was conducted,
which included patients aged 19—75 years with T2DM in a state of
compensation (glycated hemoglobin level > 6.5 and < 8.0 %). The
exclusion criteria were: T2DM with severe chronic complications,
glycated hemoglobin level < 6.5 %, acute inflammatory processes,
oncological diseases, body mass index > 40 kg/m?, taking antidepres-
sants, melatonin preparations less than 2 months before the study.
The study involved 404 patients with T2DM from different regions
of Ukraine. Laboratory assessment of melatonin levels in saliva was
performed by solid-phase enzyme-linked immunoassay. Results. The

frequency of melatonin deficiency in patients with T2DM increased
from 54.3 % in 2021 to 70.9 % in 2024. On the background of an
increase in the number of patients with melatonin deficiency, there
is a significant increase among them of individuals with an elevated
HOMA index, from 12.5 % in 2021 to 47.2 % in 2024. Changes in
the distribution of results according to the HOMA index on the
background of melatonin deficiency indicate an increase in the rela-
tive risk of detecting a HOMA index above normal in the group
with melatonin deficiency by 6.2 times in 2024 (odds ratio 6.2, 95%
confidence interval: 1.9—26.5). Conclusions. The impact of war stress
and insomnia are more significant risk factors for pathological levels
of the HOMA index on the background of melatonin deficiency. Pa-
tients with T2DM are recommended to assess the level of melatonin
in saliva with its further correction in those with melatonin deficien-
cy, since such correction can lead to a decrease in insulin resistance
and improvement of carbohydrate metabolism.

Keywords: diabetes mellitus type 2; melatonin; insulin resistance;
war stress
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Efficiency of management of patients
with irritable bowel syndrome with constipation
and autoimmune thyroiditis
with hypothyroidism using rifaximin

Abstract. Background. Irritable bowel syndrome (IBS) is a common gastrointestinal sign of gut-brain axis disor-
der, which occurs with abdominal pain, bloating and abnormal bowel motility, and may be divided onto subtypes:
with prevalence of constipation (IBS-C), diarrhea and mixed. Autoimmune thyroiditis (AIT) is the most prevalent
endocrine disorder diagnosed in young patients, which can often coexist with IBS and influence its clinical course.
Small intestinal bacterial overgrowth (SIBO) is usually registered in both disorders. SIBO treatment can improve the
course of IBS. The purpose of the study is to assess the efficiency of additional use of rifaximin in treating patients
with IBS-C and AIT with hypothyroidism. Materials and methods. It is a prospective single-centered study, which
included 77 patients with IBS-C and AIT with hypothyroidism. All participants were divided into 2 groups: 46 people
received clinical guideline IBS treatment (group 1), and 31 patients took rifaximin additionally (group Il). The inten-
siveness of gastrointestinal symptoms such as abdominal pain, bloating, nausea, vomiting, heartburn and epigastric
pain was evaluated with the use of Likert 5-grade scale. The mental status was assessed with the Ukrainian ver-
sion of Hospital Anxiety and Depression Scale. The quality of life was analyzed due to the score on the Ukrainian
version of SF-36 survey. SIBO was diagnosed with the help of glucose hydrogen breath test. Statistical analysis
was performed using IBM SPSS Statistics 17 software carried on Windows Vista (32-bit). Results. Patient group,
which additionally used rifaximin for 14 days, demonstrated higher efficiency in abdominal pain relief (p = 0.037),
decrease of anxiety (p = 0.01) and depression (p = 0.0007) level, and lower prevalence of SIBO (p < 0.05) on the
day 45 of the study. The hydrogen level in the exhaled air was significantly lower in this group. The quality-of-life do-
mains “Bodily pain”, “Role emotional” and “Role physical’ were significantly better in patients who received rifaximin
(p < 0.05). The significant difference was not observed in the intensiveness of bloating, heartburn, nausea, vomiting,
and epigastric pain (p = 0.05). Conclusions. The additional use of non-systemic antibiotic rifaximin demonstrated
higher efficiency in decreasing abdominal pain intensiveness, improving anxiety and depression and quality of life
levels in patients with IBS-C and AIT with hypothyroidism compared to the clinical guideline IBS-C management.
SIBO prevalence and H,levels were significantly lower on the day 45 of the study in patients who received rifaximin.
Keywords: irritable bowel syndrome; constipation; autoimmune thyroiditis; hypothyroidism; rifaximin; gut micro-
biome; small intestinal bacterial overgrowth

Introduction

Irritable bowel syndrome (IBS) is a common gastroin-
testinal sign of gut-brain axis disorder, which flows with ab-
dominal pain, bloating and abnormal bowel motility, and
may be divided onto subtypes: with prevalence of constipa-
tion (IBS-C), diarrhea (IBS-D) and mixed (IBS-M). The
world prevalence of IBS due to the different sources is from

1.1 to 45 % [1]. According to the survey using ROME IV
diagnostic criteria conducted among citizens of different
countries assessed the IBS prevalence in population and
women in particular: 5.5 and 7.5 % (United Kingdom), 5.7
and 7.8 % (Canada), 6.1 and 7.1 % (USA) [2]. Analysis of
1966 survey respondents demonstrates a strong influence on
the quality of life and everyday activity limitations for almost
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73 days annually [3]. The prevalence of small intestinal bac-
terial overgrowth (SIBO) is between 23 and 36 % in patients
with IBS and may severely influence its clinical flow [4, 5].
Autoimmune thyroiditis (AIT) is a common autoimmune
endocrine pathology that affects working age patients. Auto-
immune thyroiditis prevalence was 7.5 (95% CI 5.7—9.6 %)
in high income level patients’ group, while the prevalence
was 11.4 (95% CI 2.5-25.2 %) in low- and medium-income
patients’ group [6]. Hypothyroidism is the most common
complication of AIT. The hypothyroidism signs can severely
affect the IBS symptoms [7].

According to the Ukrainian clinical guidelines of func-
tional bowel disorders and irritable bowel syndrome mana-
gement, approved in 2017 (Guideline No. 00184), IBS-C pa-
tients management may include the combination of dietary
adjustment, psychotherapy, and symptomatic drug therapy
with the limited effect [8]. Considering that the basis of IBS
pathogenesis is the disorder of gut-brain axis, the use of
tricyclic antidepressants, anticholinergic medications, and
selective serotonin reuptake inhibitors (SSRIs) with high
evidence level, is recommended. Visceral hypersensitivity,
increased gut permeability and gut microbiome changes
play a significant role in the development of the disease at
the same time. AGA clinical recommendations for IBS-C
management includes the following groups of medications:
inhibitor of the gastrointestinal sodium/hydrogen exchange
(tenapanor), guanylate cyclase C agonists (plecanatide, lina-
clotide), partial agonists of the 5-HT, receptor (tegaserod),
chloride channel type 2 activator (lubiprostone), PEG laxa-
tives, tricyclic antidepressants (duloxetine) and antispas-
modics [9]. However, most of those medications are not
registered in Ukraine that induces the following search of
medical treatment of IBS symptoms. The studies of different
ways to influence the gut microbiome, including the use
of antibacterial medications and probiotics, demonstrates
controversial data. SIBO treatment can improve the IBS
symptoms. Despite that SIBO treatment is usually empiric,
the 7-day use of antibiotics can decrease the clinical signs
and normalize the breath test results for the period from 1
to 3 months in up to 90 % of patients [10]. Rifaximin is a
semisynthetic non-systemic broad spectrum antibacterial
medication which can inhibit the synthesis of RNA and
proteins in gram-positive and gram-negative, aerobic, and
anaerobic flora. Rifaximin is not completely absorbed in
gastrointestinal tract, which leads to its high concentration
in gut lumen. It demonstrated high efficiency in IBS-D
treatment and was approved for management of this IBS
subtype since 2015 [11—14]. The data for rifaximin use in
patients with IBS-C is limited and doesn’t provide the exact
evidence for its efficiency [15, 16].

The purpose of the study is to assess the efficiency of ad-
ditional use of rifaximin in treating patients with IBS-C and
AIT with hypothyroidism.

Materials and methods

This prospective single-centered study was carried out
from April 2023 to December 2024 in Kyiv City Clinical
Hospital 4. It included randomly selected patients over
18 years old who met Rome IV criteria for irritable bowel
syndrome with constipation (IBS-C). Exclusion criteria

were presence of inflammatory bowel disease and recent
antibacterial or probiotic therapy (3 months before en-
rollment), history of cancer, pregnant women, presence
of any other comorbid autoimmune disorder, history of
acute mental disorders. History of hypothyroidism due
to the violation of triiodothyronine (T3), thyroxine (T4)
and thyroid-stimulating hormone (TSH), thyroid peroxi-
dase, thyroglobulin antibodies blood levels, and thyroid
ultrasound were used to confirm the diagnosis of AIT with
hypothyroidism. The included patients achieved the com-
pensation level of hypothyroidism. Thyroid-stimulating
hormone level from 1.0 to 2.5 mcU/ml was considered a
compensation criterion for hypothyroidism due to L-thy-
roxine replacement therapy.

The study included 77 patients, which were recom-
mended the dietary adjustment and receiving 600 mg of
trimebutine maleate (the synthetic agonist of opioid recep-
tors) distributed for 3 doses daily, and 400 mg of the pro-
longed mebeverine distributed for 2 doses daily. 31 random
patients were additionally prescribed 1200 mg of rifaximin
daily (3 doses of 400 mg daily). The treatment course was
14 days. The efficiency of management was assessed by the
surveying and examining patients before treatment and on
the day 45.

The clinical status evaluation was provided by assessment
of the intensiveness of gastrointestinal symptoms such as
abdominal pain, bloating, nausea, vomiting, heartburn, and
epigastric pain with the use of Likert 5-grade scale, where
1 point — absence of the symptom, 2 points — low inten-
siveness, 3 points — medium intensiveness, 4 points — severe
intensiveness, 5 points — very severe intensiveness. The men-
tal status was analyzed with the use of Ukrainian version of
Hospital Anxiety and Depression Scale (HADS). The values
of all items were summarized to receive the general value,
which could be from 0 to 21 points separately on 2 scales.
The result interpretation was the following: 0—7 — absence
of the pathology, 8—10 — subclinical anxiety/depression,
11—-21 — clinical anxiety/depression.

Quality of life was assessed by the Ukrainian version of
SF-36 survey, which includes 36 questions distributed onto
8 domains: physical functioning, role-physical, bodily pain,
general health, social functioning, vitality, role-emotional,
and mental health. The result was interpreted with the help
of the online kit: https://orthotoolkit.com/sf-36/.

SIBO test was provided in 36 patients of the group I and
in 30 patients of group II. Glucose hydrogen breath test was
used to diagnose SIBO. Gastro+ Gastrolyzer SN GP 020893
(Bedfont Scientific Ltd, Great Britain) was used to measure
H, concentration in the exhaled air. All patients were recom-
mended to follow the dietary recommendations described in
the tool’s manual. After baseline measurement the patient
ingested 50 g of glucose diluted in 250 mL of water. Mea-
surements were taken every 15 minutes. A rise of H, level
> 20 ppm (parts per million) over baseline was considered
as a positive test result for SIBO [17, 18]. The test duration
was 120 minutes.

The patients’ examination was completed before treat-
ment and on the day 45 of the study. The clinical efficiency
of treatment in each group was assessed by the number of
patients with a positive response to medications.
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Statistical analysis

Statistical analysis was performed using IBM SPSS Sta-
tistics 17 software carried on Windows Vista (32-bit). The
normality of the continuous variables distribution was as-
sessed by Shapiro-Wilk test. During the patient data com-
parison before and after receiving the medication, the data
determined as dependent and corresponding to the normal
distribution, combines 2 measurement sets of the same per-
sons. The parametric criterion for Student’s t-test was used
to verify the significant dynamical changes within the groups.
The Mann-Whitney U-test was used to compare differences
between two groups (I and II). P-values < 0.05 were con-
sidered statistically significant. The values are presented in
M =+ m, where M is an average value, m is a standard devia-
tion of average value.

Ethical approval

The study was approved by the Bioethical Expertise and
Scientific Research Ethics Committee of Bogomolets Na-
tional Medical University (approval number: 152; date of
approval: November 15, 2021) and was conducted in accor-
dance with the Declaration of Helsinki of the World Medical
Association (2013). A written informed consent was obtained
from all patients enrolled in the study.

Results

There was no difference among the patients of both
groups in terms of the age, sex, BMI, and smoking habits.
The results are presented in Table 1.

When comparing the average intensiveness of gastrointes-
tinal symptoms values of patients of both groups before and
after the treatment, the significant decrease was observed

in the intensiveness of epigastric pain, heartburn, nausea,
bloating and abdominal pain withing each of the groups
(p < 0.05). The significant difference in the intensiveness
of vomiting was not observed in patients receiving rifaximin
(p = 0.09). The comparison results are presented in Fig. 1.

According to the treatment efficiency results analysis on
the day 45 of the study 80.4 % (n = 37) patients of group |
reported the decrease or absence of the abdominal pain,
while the same indicator was 96.8 % (n = 30) in the group II
(p < 0.05). There was no significant difference in changes of
intensiveness of bloating, heartburn, nausea, vomiting and
epigastric pain (p = 0.05). The treatment efficiency com-
parison results by different symptoms are shown in Table 2.

According to the mental status analysis both groups
showed significant decrease in anxiety and depression levels
withing the group after the treatment. The changes in anxiety
and depression values of patients of both groups before and
after the treatment are presented in Fig. 2.

37 patients (80.43 %) of group I reported the decrease of
the anxiety symptoms from the clinical/subclinical to sub-
clinical/absence, 2 patients (4.3 %) reported the increase of
the anxiety levels. All 31 patients (100 %) of the group II re-
ported the decrease of the anxiety. The depression symptoms
improved in 27 patients (58.7 %) of the group I, and 15 pa-
tients (48.4 %) of the group II. At the same time, 7 patients
(15.2 %) of the group I and 1 patient (3.2 %) of the group II
reported the worsening of the depression. Statistical analysis
showed the significant difference in the change of mental
status in patients of both groups (p < 0.01). The results are
presented in Table 3.

Quality of life analysis after the treatment resulted in
group | demonstrated improvement in the following do-

Table 1. Baseline characteristics of enrolled participants

Characteristics Group I (n = 46) Group Il (n = 31) p-value
Age, years 35.96 +1.79 39.04 + 2.01 0.23
Sex: male/female, n (%) 15 (32.6)/31 (67.4) 12 (38.7)/19 (61.3) 0.58
BMI, kg/m? 28.50 + 0.73 28.49 +1.04 0.111
Smoking, n (%) 28 (60.9) 17 (54.8) 0.816

Epigastric pain Heartburn Nausea

Vomiting

Bloating Abdominal pain

| (n = 46) before

M | (n = 46) after

M |l (n = 31) before W |l (n = 31) after

Figure 1. Dynamics for gastrointestinal symptoms data within both groups before and after treatment, points
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Table 2. Dynamics of gastrointestinal symptom intensiveness in patients of both groups
on the day 45 of the study, M = m

Group | (n = 46) Group Il (n = 31)
Symptoms Improvement/symptom Improvement/symptom
No changes T No changes -
. n=5 n =41 n=2 n=29
Bloating
5.00 + 0.23 41.00 + 1.88 2.00 £ 0.09 29.00 + 1.28
p 0.51
. ) n=9 n=237 n=1 n=230
Abdominal pain
9.00 £ 0.18 37.00 + 0.81 1.00 + 0.03 30.00 + 0.95
p 0.037*
. . . n=>5 n =41 n=1 n=30
Epigastric pain
5.00 £ 0.23 41.00 + 1.88 1.00 £ 0.03 30.00 + 0.95
p 0.22
n=29 n=17 n=19 n=12
Heartburn
29.00 + 2.06 17.00 + 1.21 19.00 + 1.66 12.00 + 1.05
p 0.88
n=21 n=25 n=17 n=14
Nausea
21.00 + 1.54 25.00 + 1.84 17.00 £ 1.52 14.00 £ 1.25
p 0.43
- n=234 n=12 n=28 n=3
Vomiting
34.00 +2.20 12.00 + 0.78 28.00 + 1.49 3.00+0.16
p 0.08
Note: * — the difference is significant compared to group 1 (p < 0.05).
mains: physical functioning, role-physical, bodily pain, 12 4 1041 10.36
general health, vitality, role-emotional. There was no sig- 10 A
nificant difference in the domains social functioning, and 1 8.00 7.55 713
mental health. Group II demonstrated the improvement in 8
all domains of quality of life. 6 1
The detailed quality of life dynamics in patients of both 4
groups by separate domains before and after the treatment 5
are presented in Table 4. 01
The improvement in “Bodily pain” domain after the Anxiety Depression
treatment in group I was reported by 35 patients (76 %), and
29 patients (93.5 %) of group I1. “Role-physical” score was - |: gﬂ = g?; gg;g:g = :I(&i‘gﬁ)ﬁ}%
improved in 21 patients (45.6 %) of group I and 22 patients

(70.96 %) of group II. “Mental health” score was better in
29 patients (63 %) of group I and 26 patients (83.9 %) of
group II. The results are presented in Table 5.

Figure 2. Anxiety and depression level dynamics

in patients of both groups before
and on the day 45 of the study, points

Table 3. Mental status changes of patients of both groups on the day 45 of the study, M £+ m

Group | (n = 46) Group Il (n = 31)
Decrease/ Decrease/
No changes T Increase No changes e Increase
. n=7 n=237 n=2 n=0 n =31 n=0
Anxiety
7.00 + 0.37 37.00 +2.16 2.00 £ 0.06 0.00 + 0.00 31.00 + 0.00 0.00 + 0.00
p 0.01*
) n=12 n=27 n=7 n=15 n=15 n=1
Depression
12.00 + 0.78 27.00 + 1.96 7.00 £ 0.37 15.00 + 1.35 15.00 + 1.35 1.00 £ 0.78
p 0.0007*
Note: * — the difference is significant compared to group 1 (p < 0.05).
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Table 4. Quality of life dynamics in patients of both groups by separate domains before
and on the day 45 of the study, points (M £ m)

ltems Group | (n = 46) Group Il (n = 31)
Before After Before After
Physical functioning 73.91 + 1.55 81.20 + 2.17 72.58 + 2.00 81.94 +1.16
p <0.01* <0.01*
Role-physical 64.67+4.46 | 80.98 266 60.48+399 | 79.03:+294
p <0.01* <0.01*
Role-emotional 63.89+3.50 | 79.87+2.88 5590 +4.40 | 80.77 +3.11
p <0.01* <0.01*
Bodily pain 6300262 | 7572186 62.87£254 | 76.13x2.10
p <0.01* <0.01*
General health 6250249 | 7391203 5694290 | 73.06+2.10
p <0.01* <0.01*
Vitality 43.04+353 | 57.07+261 4694340 | 59.84+248
p <0.01* <0.05*
Social functioning 7670227 | 81.37+193 71.66+3.01 | 83.03+1.98
p >0.09 <0.05*
Mental health 66.17+337 | 74.43:225 5774349 | 71.90+2.06
D >0.07 <0.01*

Note: * — the difference is significant compared to the indicator before treatment (p < 0.05).

Table 5. Changes in quality of life domains in patients of both groups at the day 45 of the study, M + m

. Group | (n = 46) Group Il (n = 31)
Domains
No changes Improvement No changes Improvement
. o n=11 n=35 n=9 n=22
Physical functioning
11.00 + 0.69 35.00 +2.20 9.00 +0.73 22.00 +1.79
p 0.62
. n=25 n=21 n=9 n=22
Role-physical
25.00 + 1.84 21.00+1.70 9.00 +0.73 22.00 +1.79
p 0.028*
. n=24 n=22 n=13 n=18
Role-emotional
24.00 +1.77 22.00 + 1.62 13.00 + 1.15 18.00 + 1.60
p 0.38
. . n=11 n=35 n=2 n=29
Bodily pain
11.00 + 0.69 35.00 +=2.20 2.00 £ 0.09 29.00 +1.28
p 0.045*
n=>5 n =41 n=3 n=28
General health
5.00 £ 0.23 41.00 + 1.88 3.00+0.16 28.00 + 1.49
P 0.87
o n=38 n=238 n=7 n=24
Vitality
8.00 + 0.45 38.00 = 2.12 7.00 £ 0.53 24.00 + 1.80
p 0.57
. o n=22 n=24 n=10 n=21
Social functioning
22.00 +1.62 24.00 +1.77 10.00 + 0.84 21.00 +1.76
p 0.17
n=17 n=29 n=5 n=26
Mental health
17.00 = 1.21 29.00 + 2.06 5.00 + 0.33 26.00 +1.72
P 0.047*

Note: * — the difference is significant compared to group 1 (p < 0.05).
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Table 6. SIBO frequency in patients of both groups before and on the day 45 of the study, M + m

Group | (n = 36) Group Il (n = 30)
Before treatment After treatment Before treatment After treatment
220 ppm <20 ppm 220 ppm < 20 ppm 220 ppm <20 ppm =20 ppm <20 ppm
n=25 n=11 n=20 n=16 n=18 n=12 n=9 n=21
25.00+£1.92 | 11.00+0.84 | 20.00+1.66 | 16.00 +1.43 | 18.00+1.19 | 12.00+0.84 | 9.00+£0.75 | 21.00 £ 1.73
p =0.037*
Note: * — the difference is significant compared to group 1 (p < 0.05).
Table 7. Breath test results of patients of both groups before
and on the day 45 of the study, ppm (M £ m, n = 66)
I(n=36) Il (n = 30)
Groups
Before After Before After
Value 21.53 + 0.62* 20.19 = 1.02*** 25.30 = 0.75* 16.20 + 0.75***
p* <0.01 <0.01
p** <0.019

Notes: * — the difference is significant compared to the indicator before treatment (p < 0.05); ** — the difference

is significant compared to group 1 (p < 0.05).

The frequency of SIBO-positive cases after the treatment
was significantly higher in group I (n = 20, 55.6 %) compa-
ring to the group IT (n =9, 30 %) (p = 0.037). The results of
SIBO frequency among patients of both groups are presented
in Table 6.

H, level in exhaled air was higher in group I compared
to group II (p < 0.019). The results of statistical analysis are
presented in Table 7.

Discussion

The combined treatment with the use of non-systemic
antibiotic rifaximin demonstrated higher efficiency in de-
creasing the intensiveness of the abdominal pain in patients
with IBS-C and AIT with hypothyroidism on the day 45 of
the study. The same efficiency of rifaximin was shown in
a study of 72 patients with different IBS subtypes, where
64 % of patients with IBS-C had their gastrointestinal
symptoms decreased after 10—12 weeks of the treatment
ending [19]. In the study of 33 patients with IBS-C, the
abdominal pain intensiveness was two times lower in those
who received rifaximin compared to those treated with
antispasmodics [20].

Several studies report the improvement in quality of life
among patients with IBS treated with rifaximin [15]. The re-
sults of our study demonstrated the same tendency. In recent
studies patients with IBS-C and AIT with hypothyroidism
demonstrated high prevalence of SIBO [21, 22]. In the cur-
rent research prevalence of SIBO and H, level was signifi-
cantly lower in patients treated with rifaximin. Such results
of symptom improvement and decrease in SIBO prevalence
were demonstrated in 2014 during the study of antibacterial
treatment with the use neomycin and rifaximin, which en-
rolled 31 patients with IBS-C [23].

The powerful meta-analysis by A. Deljavan Ghodrati
published in 2024 showed significant advantages of rifaximin
use in patients with different subtypes of IBS for resolving

gastrointestinal symptoms and decrease in SIBO prevalence
[24]. A number of studies reported about high prevalence of
SIBO in patients with hypothyroidism [25—27]. Rifaximin
efficiency in decreasing the intensiveness of gastrointestinal
symptoms and decreasing the level of anti-thyroid antibodies
was also shown in another study that enrolled patients with
AIT and SIBO [28]. However, Zhu X. et al speak about the
new treatment opportunities for improvement AIT symptoms
by modulation of gut microbiome confirming the presence
of gut-thyroid gland axis [27].

The limitations of our study were the single-center,
cross-sectional design, and small sample size.

Conclusions

The additional use of non-systemic antibiotic rifaximin
demonstrated higher efficiency in decrease of abdominal
pain intensiveness, improvement of anxiety and depression
and quality of life levels in patients with IBS-C and AIT with
hypothyroidism compared to the clinical guideline IBS-C
management at the day 45 of the study. SIBO prevalence
and average H, level were significantly lower in patients who
received rifaximin at the day 45 of the study. The following
studies with the bigger sample size are required to confirm
the current conclusions.
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OHoppinyyk tO.A.

HauioHarbHW MeanyH yHiBepcuteT imeHi O.O. boromMonsLsi, M. Kuis, YkpaiHa

EdeKkTUBHICTb pPUPAKCUMIHY B AiIKYBOHHI NALEHTIB i3 CUHAPOMOM NMOAPCA3HEHOroO KMULLIEYHUKA
i3 3aMNopom Ta ABTOIMYHHUM TUPEOTAUTOM 3 FiNOTUPEO3OM

Pestome. Axmyaavnicmo. CuHipoM NoapasHEHOIO KUIIEYHUKA
(CIIK) € nmoumpeHowo racTpoiHTeCTMHAIbHO 03HAKOK PO3JIaLy
0Ci «KUIIEYHUK — TOJIOBHUI MO30K», 1110 TIPOSIBIISIETHCS Yy BULJISIAL
abIOoMiHaJILHOTO 00JII0, 3OYTTS XKUBOTA Ta PO3JIa/liB BUTIOPOKHEHD
i Moxe Tepebiratu 3 mepeBaxkaHHsM 3amnopiB (CITK-3), miapei ado
B 3MilllaHiit popMi. ABToiMyHHUIt TUpeoinuT (AIT) e Haitmomm-
PEHIIIUM €HIOKPUHHUM PO3JIaZIOM Cepell 0CiO MOJIOIOTO BiKY, 110
yacto criBicHye 3 CIIK i BrummBae Ha #oro KJIiHiYHMI TIepeoir.
CunapoM HagmipHoro 6akrepiaabHoro pocty (CHBP) vacro pe-
€CTPYEThC TpU 060X 3axBoproBaHHsIX. JlikyBanHss CHBP moxe
noninmuuty nepedir CITK. Memoro docaioncennsa € ouinka edek-
TUBHOCTI J0JaTKOBOTO 3aCTOCYBaHHsI Ipernaparty pudakcuMiH y
nikyBaHHi nauieHTiB i3 CI1K-3 ta AIT 3 rinotupeo3om. Mamepiaau
ma memoou. 1le MiTIoTHE OMHOLEHTPOBE MOCIIIKEHHS BKIIIOYAI0
77 nauientis i3 CIT1K-3 Ta AIT 3 rinorupeo3om. Yci yuacHUKU
Oy po3IoAiieHi Ha 2 rpymu: repiiny — 46 oci0, sIKi oTpuMyBaIn
JIIKyBaHHS 3TiTHO 3 KJIiHIYHUMU HACTAHOBAMU 11010 BEIACHHS
CIIK, ta npyry — 31 mali€eHT, sIKWii 10AaTKOBO OTPUMYBaB He-
CUCTEMHUIT aHTUOIOTUK prudaKcuMiH. BU3HaueHHsI iHTEeHCUBHOCTI
racTpOiHTECTMHAIBLHUX CUMIITOMIB: a0IOMiHAJILHOTO OO0JTIO, 3MYTTSI
JKMBOTa, HyIOTHU, OJIIOBaHHS, Tedii Ta 0010 B emiracTpii — mpo-
BOJIMJIOCH i3 3aCTOCYBaHHSIM S-cTyrneHeBoi mkanu Jlikepra. st
aHaJli3y MOKa3HUKIB TICUXOJIOTIYHOTO CTaTyCy BUKOPUCTOBYBAJIU
YKpaiHChKY BEPCilo TOCITITaJIbHOI IIKAJIM TPUBOTU Ta IeIpecii.
SIKiCTD XKMTTS OLIIHIOBAJIM 32 JOTIOMOTI0OI0 YKPaiHCHKOI Bepcii onmu-
tyBajabHUKa SF-36. Ins giarnoctuku CHBP 6ys0 3acTocoBaHo

BOIHEBUI OUXAJIBHUN TECT 3 III0K03010. CTaTUCTUUHUI aHaIi3
BUKOHAHO i3 BUKOPUCTAHHSM IporpamMHoro 3abesneuyeHHs IBM
SPSS Statistics 17 min ynpasninasim Windows Vista (32-ra penak-
1ist). Pesyasmamu. I'pyna nauieHTiB, SIKi J0AaTKOBO OTPUMYBAJIN
npenapat pudakcuMiH npoTsirom 14 nHiB, MpoaeMOHCTpYBaia
BUIIY e(heKTUBHICTh Y 3MEHIIICHHI iIHTEHCUBHOCTI a0IOMiHaJIb-
Horo 6outo (p = 0,037), nposiBi Tpusoru (p = 0,01) ta nenpecii
(p =0,0007), auxuy nommpenictb CHBP (p < 0,05) yepes 30 qHiB
ITiCJIst 3aBepleHHs JiKyBaHHs (45-i1 neHb gociimkeHHs ). PiBeHb
BOJIHIO B TOBITpi, 1110 BUAMXAETHCS, OYB BipOTiAHO HYXKUMM Y LIl
rpymi. [Toka3HUKY SIKOCTI XKUTTsI 32 foMeHaMu «bBinb», «EMottiiiHe
Garoroayuusi» Ta «OOMexXeHHs poJi yepe3 (hi3sUIHMIT CTaH» Ta-
KOX Oy/u BiporinHo Kpalymu B rpymi pudaxkcuminy (p < 0,05).
He cnocrepiranocs BiporiaHoi pi3HUIIi B 3MiHi MPOSIBIB 3AYTTs
>KWBOTA, TeYii, HyI0TH, O1F0BaHHS Ta 605110 B ermiractpii (p = 0,05).
Bucnoexu. [1onaTkoBe 3aCTOCYBaHHSI HECICTEMHOTO aHTUOIOTHKA
pubaKCUMiH TPOAEMOHCTPYBAJIO BUILY €(DEKTUBHICTb Y 3HUKEHHI
iHTEeHCUBHOCTI abg0MiHaJbHOrO 0010, MPOSIBIB TPUBOTU i Ie-
Tpecii Ta MOJTIMIIeHHI MOKAa3HUKIB SIKOCTi XUTTsI B TALIIEHTIB i3
CIIK-3 ta AIT 3 rinoTrpeo3oM IOPiBHSIHO 3 TepaIli€lo BiAIIOBITHO
10 KJIiHiYHMX HacTtaHOB 11ono0 BeaeHHss CITK-3. Ha 45-ii neHb no-
cnimxeHHs nowupeHicts CHBP i pisens H,0yu BiporinHo HuxX-
YUMMU B IPYIIi MALiE€HTIB, SIKi T0AaTKOBO OTPUMYBAJIU pU(aKCUMiH.
Kiro4oBi ciioBa: cunapom noapasHeHOro KMLIEYHKUKA; 3aI10p;
aBTOIMYHHUI TUPEOIAUT; TiMOTUPeo3; pucakKCUMiH; KUIIIKOBA
MiKpo0ioTa; CUHIPOM HaAMipHOTIO OaKTepiaIbHOIO POCTY
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IBaHO-PPAHKIBCHKIY HALIOHQAABHWET MEANYHWV YHIBEPCUTET, M. IBOHO-OPAHKIBCEK, YKDQIHQ

KAiHIYHe Ta NPOrHOCTUYHE 3HAOYEHHS CniBBIiAHOLLUEHb
6ioMapKepiB Y XBOPUX HO cepL,eBy HEAOCTATHICTb
I3 cynyTHIMU PiGpUAdaLIEIO NepeACepAb
| LYKPOBUM Aic6eToM

Pe3stome. AktyanbHicTb. CepueBa HegocTaTHicTb (CH) y noegHaHHi 3 ibpunsuieto nepencepgr (®r1) Ta
yykposum giabetom (L) 3Ha4HO noripLLye MporHo3 nauieHTiB, MigByLLYHOYN PU3NK MOBTOPHUX rocritanidayiv i
cMepTHOCTI. biomapkepu, K-0T ranektnH-3, ST-2, Mo3koBuvi HaTpiviypetnaHmi nentvg (BNP) ta N-tepmiHansHuii
parmeHT BNP (NT-proBNP), Bigo6paxatoTb npoLecy peMofestoBaHHs Miokapaa v 3anasneHHs, ane rnporHocTmny-
Ha UiHHICTb iX CriBBIQHOLLEHb 3aMLLAETLCS HEAOCTAaTHLO BrBYEHOK. MeTa po6oTHn: BU3HAYUTH [IPOrHOCTUYHY
yinHicTb piBHiB BNP, NT-proBNP, ST-2, ranektuHy-3 Ta ix cniBBigHOLLIEHb y NaLjiEHTIB i3 CEpLeBOI0 HEAOCTATHICTIO
3aliexHo Big HasiBHOCTI Qhibpunsvii nepeacepab 1a LyKpoBOro fiabety Lo[o pU3nKY NMoBTOPHUX rocritanidayiv i
ofaHopi4Hoi cmepTHocTi. MaTtepianu Ta metoau. Lle gocnigxeHHs1 oxonwao 398 nalieHTis (cepeaHivi Bik 54,3 + 7,2
POKYy), rocritanizosaHux i3 gekomneHcauietro CH. lNavieHTn poanogineHi Ha rpynn: CH i3 cuHycoBuM pUTMOM
(n=122), CHi3 @I (n=174), CH iz U (n = 50) ta CH i3 ®I1i 4[] (n = 52). PisHi 6iomapkepiB BU3Ha4asm MeToqom
I®DA. NepBUHHVMY KiHLEBUMM TOYKaMU 6ysIn MOBTOPHA rochitanidayis Ta CMepTHICTb MPOTAroM poKy. Peaynbratu.
Y xBopux i3 CH i 4[] Big3Ha4eHo BiporigHo BuLi piBHi ranektuHy-3 (+ 16,7 %, p = 0,003), NT-proBNP (+ 12,5 %,
p =0,015) Ta ST-2 (+ 11,4 %, p = 0,002) nopisHsAHO 3 navieHTamm 6e3 komopbigHocTi. lMayieHTn i3 CH, ®f1 Ta
A manm we suwmii piseHb NT-proBNP (+ 135,0 %, p = 0,0001) Ta nigsuiyeHi cnissigHoLLueHHsi NT-proBNP/
BNP (+ 170,1 %, p = 0,0001), NT-proBNP/ST-2 (+ 145,4 %, p = 0,0001) i NT-proBNP/ranektuH-3 (+ 135,2 %,
p = 0,0001). 3MeHLLeHHA crniBBigHOLEHHS ST-2/ranekTnH-3 acoyitoBanocs 3 HECMPUATIIMBUAM MPOrHO30M. Harvi-
OinbLU 3HAYYyLUMM NPEeaUKTOPOM MOBTOPHMX rocnitanisayivi 6yno cnissigHoLieHHss NT-proBNP/ST-2 (BLU = 1,82,
95% [AI: 1,37-2,41, p = 0,0001). NigsuiyeHHs piBHa ST-2 > 41,81 Hr/mn (p < 0,0001) Ta ranektmHy-3 > 2,75 Hr/mn
(p = 0,0172) acouitoBanocs 3 NigBULLEHUM PU3UKOM O[HOPIYHOI cMepTHOCTI. BUCHOBKMN. [NoeaHaHHs qibpunsaii
nepeacepnb i LykpoBoro JiabeTy y XBopux i3 CEpUEBO0 HEAOCTATHICTIO CYrnpOBOAXYETLCA MiABULLEHHAM PiBHIB
biomapkepiB Ta BULLIMM PUSUKOM HECTIPUATINBUX Hacniagkis. CnissigHotueHHss NT-proBNP/ST-2 € Baxnnsum ripo-
FHOCTUYHUM MOKa3HMKOM, LL{O MOXe [OMOMOITU y cTpatudikaLii pusnky 1a Bubopi nikyBasibHOI TaKTUKN.
KnroyoBi cnioBa: cepLiesa HegocTaTHiCTb; QibpunsaLis nepegcepab,; Lykposuii giabet; 6iomapkepu; NT-proBNP;
ST-2; ranekTnH-3; nporHo3; NoBTOpHa rocnitanisalisi; CMEPTHICTb

Bctyn

CepueBa HegocTatHicTh (CH) y moegHaHHI 3 TaKMUMU
KOMOPOITHOCTSIMH, SIK 1yKpoBuii niabet (L) Ta dpidpusi-
uist nepencepab (PIT), 3anuiIa€ThCsl OIHIEIO 3 MPOBITHUX
MPUYWH 3HUXKEHHS IKOCTi Ta TPUBAJIOCTI KUTTS MALli€HTIB,
a TaKoX MiABHUIIYE PU3UK MOBTOPHUX TOCIiTaai3aliil Ta
cmeptHocTi [1, 2]. Hagsruictes LIJI i mopyiieHs putmy cep-

s y xBopux Ha CH 0o0TsiKye nepedir 3aXxBOpIOBaHHS, 110
oTpeOy€e MIMOIIOro aHali3y KIIiHIYHUX Ta JJa0OpaTOpHUX
MapKepiB, 30KpemMa 6ioMapKepiB 3aMajeHHs i peMOJeIo-
BaHHs MioKkapna [3].

Cyu4acHi JoCJimKeHHs CBim4aTh, 110 rajieKTuH-3, ST-2,
Mo3KoBuii HaTpitypetnunuit nentua (BNP) Ta N-kiHieBuit
MponenTua HatpiitypetudHoro ropmosa (NT-proBNP), a
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TaKOX CITiBBITHOILIEHHS iX KOHIIEHTPAIlilf MAIOTh IIPOTHOC-
TUYHE 3HAYEHHS K MapKepu peMOoe/IFoBaHHs MioKap/a,
3aIaJbHOro mpoiiecy Ta mporpecyBanns CH [2, 4].

IMpu ubomy y mauienTis i3 LIJ] Ta/a6o ®PIT Bin3Haua-
€TbCs Oinbl 3Hauyle miaBuieHHs piBHIB NT-proBNP,
ST-2 ta rajekTuHy-3, a TAKOX 3MiHU iX CITiBBiIHOIIEHbD,
1110 ACOLIIOETHCS 3 PUMKOM MOTipIIEHHS KJIiHIYHOTO CTaHy
Ta HECTIPUSTIUBUMHU HACTiIKaMM, 30KpeMa TTOBTOPHUMU
rocmitanizatisimu (I1I) [1, 3]. [TonepeaHi 3HaXiaAKK i/~
TBepawH, 1110 BesimuuHu NT-proBNP/BNP, NT-proBNP/
ST-2 ta ST-2/ranekTuHy-3 ciif po3risiaaT K 10JaTKOBI
IiarHOCTUYHO-IIPOTHOCTUYHI KpUTEPil IJIsI OLIHKM TSIK-
KOCTi cTaHy TamieHTa [4].

OnHak HasiBHI JaHi IOJ0 MPOTHOCTUYHOI POJIi IIMX
MOKAa3HMKIB Yy Mali€eHTiB i3 pisHumu peHorunamu CH
(3okpema, nipu noegHaHHi PI1 ta LIJ1) 3anuiaroTbes He-
OJHOPIMTHUMH, IO 3yMOBJIIOE HEOOXiAHICTh MOAAJIBIIO-
ro gociijgxeHHs. BusiBieHHs BiporimHux 6ioxiMiuyHUX
npeaukTopiB pusuky I1I' Ta cMepTHOCTI MoXe moJin-
IIMTYU CTPATeTil JIIKyBaHHS i1 MOHITOPUHT TaKMX XBOPUX
y OBFOCTPOKOBIif MepCreKTuBi. ¥ 3B’3Ky 3 UM METOIO
HAIIIOTO MOCiIKEeHHS OyJ10 BU3HAYUTHU TTPOTHOCTUIHY
HiHHicTh cupoBaTKoBUX piBHIB BNP, NT-proBNP, ST-2,
rajekTUHy-3 Ta CHiBBiAHOIIEHb MixX MMM OioMapKepaMu
y rpymnax namieHTiB i3 CH 3anexHo Bim HasgBHOCTI DI
Ta/a6o LIJI.

Merta: BCTAaHOBUTU TTOPOTrOBi 3HAUYEHHS 1 OLIiHU-
TU MPOTHOCTUYHY ILIiHHICTh piBHIB rajiekTuHy-3, ST-2,
NT-proBNP i ix criBBiZHOIIIEHb Y XBOPUX i3 CEPLIEBOIO
HEIOCTaTHICTIO (3 OIJIsIly Ha CUHYCOBUIT pyUTM, (hiOpuIsi-
Lito nepeacepab Ta/abo LyKPOBUii AiabeT) 1IOA0 PUSUKY
MOBTOPHMX TOCTIiTali3alliil i OMHOPIYHOT CMEPTHOCTI.

MaTepiaAn Ta MeToAmn

JocnimKeHHs MPOBOIMIIM SIK TTPOCIIEKTUBHE CITOCTe-
pexHe, 3rigHo 3 I'eabciHChKOIO nekiapainieio. IIporoxkon
3aTBEP/KEHO JIOKaJbHUM KoMiTeTOM 3 MUTaHb €TUKHU Ta
neoHToJI0ril IBaHO-MPpaHKiBCHKOTO HALIIOHAJILHOIO MEINY~
HOTO YHIBEepCUTETY. YCi MalieHTy minnucanu inopMoBaHy
3roJly Ha y4yacTh y JOCiI>KEHHi.

o mocrmimkeHHs 3amydeHo 398 xBopux Bikom 45—65
poKiB (cepenHiit Bik 54,3 = 7,2 poky), rocrirajaizoBaHUX
3 npuBony aekommeHcauii CH. Cepen Hux 226 (56,8 %)
Manm TiocTiiHy dhopmy PIT, a 102 (25,6 %) — cynyTHii
1IJI 2-ro tumy.

Kpumepii exaiouenns:

— nignucaHa iHbopMOBaHa 3roja;

— HasIBHICTb MepeHeceHoro indapkry miokapaa (IM)
B aHaMHe3i;

— Bepugikoanumii niarno3 CH cranii C, [I-1V ®K 3a
NYHA.

Kpumepii eukarouenns:

— BiZMOBa Bil ImiammucaHHs iHPOPMOBAaHOI 3TOIM;

— reMOIMHaMiYHO 3HauYlli KJIarnaHHi Baau cepls;

— CH HekopoHapOoreHHOI eTioJIOri;

— THUPEOCYIPECUBHE JIIKyBaHHSI,;

— KJIiHIYHMI TiMOTHUPEe03, TUPEOTOKCUKO3;

— 3anaJibHi 3aXBOPIOBAaHHS;

— nekomrieHcaris LI

— XpoHiyHa xBopoOa HupokK IV cT.

[ManienTn Oy po3nomiieHi Ha TPy HACTYITHUM YMHOM:
I rpyna (n = 122) — CH, cunycoBuii putwm, 6e3 LIJT; II rpyna
(n=174) — CH, ®II, 6e3 LIT; III rpyna (n = 50) — CH,
cunycosuit put™, LIT; IV rpyma (n = 52) — CH, ®I1, 11/1.

[IpoTsirom poKy peecTpyBaiy BUIIaAKU TOBTOPHOI TOC-
miTanizauii 3 npuBoay nekomneHcaiii CH (uu BHyTpi-
HbOBEHHE BBEJIEHHSI METJIbOBUX JIiyPETUKIiB) Ta CMEPTHICTb.

Jlns BU3HAYEHHs PiBHIB TUPEOTPOITHOTO TOPMOHA
(TTT), BinbHux TpuitontTupoHiny (8T,) i Tupokcuny (BT,),
[JIIOKO3M KPOBi Ta INIIKOBAaHOTO TeéMOTJI00iHY 3aCTOCOBY-
Basim Habopu peareHTIB («TTT-UDA», «cBT4-UDA»,
«cBT3-UDA» Bin «Xema», Ykpaina). CUpoBaTKOBi KOHIIEH -
tpauii rasiektnHy-3 (Human Gal3 (Galectin-3) ELISA Kit,
FineTest®), ST-2 (ST2 Rapid Test, Aspect-PLUS®), BNP
(BNP Rapid test, NanoEnTek) Ta NT-proBNP (IF1002,
GP Getein®) BU3HAYaId METOAOM iMyHO(DEPMEHTHOTO
aHanizy (IMA) 3 BUKOpUCTaHHSIM HaIliBABTOMAaTUYHOTO
aHajizaropa Immunochem-2100 (High technology, CILIA).
PospaxoByBanu cniBBinHoweHHst ST-2/ranektur-3 (YO),
NT-proBNP/BNP (YO), NT-proBNP/ST-2 (YO) Tta
NT-proBNP/ranekrnu-3 (YO).

Enexrpoxkapmiorpagito (EKI') y craHi crmokoio mpoBo-
nunu 'y 12 ctanpaptHux BinseaeHHsix (Electrokardiograph,
ECG 8820G, HimeuunHa).

Ilo6oBe (xontepiBcbke) MoHiTOpyBaHHS EKI 3niiicHto-
Basiu 3a goromorolo cucteMu Heaco Holter ECG (Benuka
bpuranis).

Exoxkapniorpadilo BUKOHYBaJM 3a JOMOMOTOIO
CARIS-PLUS (Biomedice, Itamis). OuinioBanu KiHie-
Bo-niactoniunuit (KJAP) ta kiHueBo-cucroniuuuit (KCP)
po3Mipu JdiBoro nutyHouka (JILII), TOBIIMHY MiXKIILTYHOU-
koBoi neperuHku (MIUIT), 3anupoi crinku JILL (3CJILL),
niameTp JiBoro nepeacepas (JIIT) ta mpaBoro nuiyHoyka
(I11). Po3paxoByBanu kinueBo-giactoiiuauii (KJ1O) ta
KiHueBo-cuctojivHuit (KCO) 06’emu JILL, BignosinHi iH-
nexcu (KT, KCI), ¢paxkuito Bukuay JILI (OB JILI), macy
miokapaa JIL (MM JILL) Ta ii innekc (IMM JILL).

O06po0OKy maHux 3aiiicHioBanu B Statistica for Windows
Release 10.0 Ta MedCalc® (Statistical Software version
22.020). I1epeBipKy HOPMaJIbHOCTI pO3MOIily BAKOHYBaJIU
3a kpurepiem lllamipo — Yinka. KinbKicHi moOKa3HUKM, 10
HEe MaJld HOPMaJIbHOTO PO3MO/IiTy, TTOaHo K MeiaHy (Me)
i iHTepKBapTUIbHUN aiana3oH [Q25—Q75]. IlopiBHsIHHS
JIBOX TPYIT MPOBOAMIN 32 HEMMapaMeTpUIHUM KPUTEPiEM
Manna — VYiTHi, TpboX i Oijbllle — 3a HermapaMeTpUYHUM
nucnepciitHuM aHanizom Kpyckana — Yoseca. SxicHi
IlaHi aHaJli3yBaJiu 3a JornmoMorot kputepito x? Ilipcona
(3 mompaBkoio €irTca mpu o3Hakax < 10). st omiHKy pu-
3WKY pO3paxoByBaiM BimHomeHHs maHciB (BII) i3 95%
noBipuuM iHTepBanom (1) Ta 3acTocoByBaiM MOMpPaBKy
Mamntens — XeHuesst. Pi3HUII0 BBaXKaau CTAaTUCTUYHO Bi-
porinHoto mipu p < 0,05. IIporHocTuyHi piBHI OioMapKepiB
Bu3Havyasim MetogoM ROC-aHamizy 3 HaCTylmHUM MapHUM
nopiBHSIHHSIM TtoKa3HuUKiB (AUC).

PesyAbTaTH

XBopi i3 CH Tta LI/l mopiBHSIHO 3 TpyIIOIO MaIli€HTIB
0e3 CyIyTHbOI MaToJIOTii MaJi BUIL PiBHIi: TAJIEKTUHY-3
(1a 16,7 %, ipu p = 0,003), NT-proBNP (na 12,5 %, npu
p=0,015); ST-2 (na 11,4 %, ipu p = 0,002); BUIIIi 3HAUEH-
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skl

Hs criBBigHomeHb: NT-proBNP/BNP (na 17,2 %, npu
p =0,01), NT-proBNP/ST-2 (na 24,1 %, ipu p = 0,033)
(Tabm. 1).

IMauienTn i3 CH Ta cynmytHim moegHanasy OIT i LT
MOPiBHSIHO 3 TPYIIOIO MALiEHTIB 6€3 CymyTHbOI maToJiorii (I
rpyma) manu Buiuit piseHb NT-proBNP (Ha 135,0 %, npu
p =0,0001); Bu1i 3HaueHHs criBBigHOIIEHb: NT-proBNP/
BNP (na 170,1 %, ipu p = 0,0001), NT-proBNP/ST-2 (na
145,4 %, ipu p = 0,0001), NT-proBNP/ranexktun-3 (Ha
135,2 %, mpu p = 0,0001).

TanextnH-3 O6yB BiporigHo GinbimnM y xBopux 111 rpynu
nopiBHstHO 3 11 rpynoro (Ha 16,7 %, ipu p = 0,033), BonHO-
YJac He BiIpi3HAIOYUCH Big Takoro y 1V rpyri.

ST-2 0yB BiporigHo 6inbiuM y xBopux Il rpynu mo-
piBusiHo 3 111 (Ha 44,4 [38,4—50,2] ar/miu, ipotu 42,9
[41,8—43,0] ur/ma BinmosigHo) Ta IV rpynu (Ha 6,2 %)
(p =0,019). BiporinHoi pi3Hulli 32 BKa3aHUM [1apaMeTpOM
mix xBopumu III Ta IV rpyn He Oyno. BenuuunHa criBBin-
HoueHHs1 ST-2/ranexkTrH-3 OyJia HAMMEHILIOK Y XBOPUX,
axi mamu LJI (111 i IV rpynn), mopiBHSIHO 3 3a3HaYeHUM
napametpoM Yy I rpyni xBopux (p = 0,002).

V nauienris i3 CH, xorpi manu ®IT i LIJ (IV rpyna),
nopiBHsiHO 3 xBopuMmHU 11 ta I1I rpym peectpyBasimcs Haii-
puiuii piBeHb NT-proBNP (p = 0,002) Ta 3HaueHHs CIiB-
BinHoueHb NT-proBNP/BNP (p =0,0001), NT-proBNP/
ST-2 (p = 0,001), NT-proBNP/ranextun-3 (p = 0,051)
(Tabm. 1).

¥ xBopux i3 CH i cunycoBum putmom, 6e3 LI/ He-
CMPUATIMBUMU TTPOTHOCTUYHUMU MapKepamu momno 1T
OPOTITOM POKY OyJu: 301JIbLLIEHHS CUPOBATKOBOTO PiBHSI
rajnektuny-3 > 2,08 Hr/miu (ayTauBicte — 62,5 % Ta crienu-
diunicte — 92,22 %, p = 0,0010) Ta 3MeHIIIEHHSI BEJITMYUHA

crniBBigHomeHHs ST-2/ranexktun-3 < 18,33 YO (uytnu-
BicTh — 59,33 %, cneuudiunicte — 83,33 %, p = 0,0031)
(Tabm. 2).

[MopiBHstHHS uton min ROC-KpuBUMU piBHS TaIeKTH-
Hy-3 Ta BeJIMUMHMU CIiBBigHOLIEHHS ST-2/rajeKTuH-3 He
BUSIBUJIO Pi3HUIII Y iX TPOTHOCTUYHI 1iHHOCTI 1070 [Ny
xBopux i3 CH i cunycoBum putmom 6e3 LIJ1 (Tab. 3).

V T1ab6a. 1 HaBeneHO KJIiHiKO-meMorpadidHi xapakTe-
PUMCTUKM 00cTexkeHUX TanieHTiB i3 CH, po3nonilennx Ha
YOTUPU Tpynu 3ajiexkHo Big HasgBHocTi DIT ta/a6o L. 3a
4acTOTOIO XXiHOUOI cTati (45,1; 48,9; 48,0; 50,0 % Binmosin-
HO) Ta yoJioBiuoi crati (54,9; 51,1; 52,0; 50,0 % BinmosinHO)
CTAaTUCTUYHO CYTTEBOI Pi3HUIII MiX IpylIaMu He BUSIBJICHO
(p > 0,05). Haromicth 3a po3noaiioM (yHKIIOHATBHUX
kinaciB (PK) CH criocrepiraroTbCst BiporigHi BimMiHHOCTI
(p = 0,0001): y mawientiB IV rpynu nmopiBHSIHO 3 iHIIMMU
nmomitHa TeHaeHuis no Buiux kiacis (I1I-1V) 3a NYHA
(61,5 ta 15,4 % BigmoBigHO). AHaJII3 HASBHOCTI OXKUPIiHHS
(39,3; 35,6; 44,0; 48,1 %) ta nepenoxupinusg (46,7; 46,0;
46,0; 50,0 %) He 3aCBiTUMB CTATUCTUYHO BipOTIMHUX MiX-
rpynoBux po3oixkHocteii (p > 0,05). [TokasHUK CMEPTHOCTI
OyB HaitGinbMM y nauientis IV rpynu (23,1 %), a Haii-
MeHIIUM — y xBopux | rpynu (6,6 %), 110 MiATBEPIXKYE
MiABUIIEHUN PU3UK JIeTaJbHUX HACTIAKIB 3a CYMiCHOI'O
niepe6iry ®IT ta LI (p = 0,0001).

VY xBopux i3 CH i @I 6e3 LI HecnpUSATIMBUMU MPO-
THOCTUYHUMU MapKepamu 1110710 [1T7 mpoTaroM poKy Takoxk
OyJiu: 301IbIIIEHHST PiBHS TAJIEKTUHY-3 > 1,5 HTr/MJ (4yTIu-
BicTh — 84,85 %, crietniunicts — 43,52 %, p = 0,0006) Ta
3MEHIIIeHHS BeIMYMHU criBBinHomeHHs ST-2/rajiekTuH-3
< 30,90 YO (uytnusictb — 90,91 %, cneuudivyHicTs —
42,59 %, p = 0,0022) (tabm. 2).

Ta6nunuys 1. PiBHi 6iomapkepiB y xBopux i3 CH 3anexHo Big cynyTHboi natonorii

Fpynu xBopux i3 CH (n = 398)
Moka3HuK, oauHULSA 7
BUMIpIOBAHHS! Bea ®MiLA Iz o Is LA Is oML P (X)
(Irpyna, n=122) | (Il rpyna, n =174) | (lll rpyna, n =50) | (IV rpyna, n = 52)

Crate:

XIHKK, N (%) 55 (45,1) 85 (48,9) 24 (48,0) 26 (50,0) 5005

4onoBiKM, N (%) 67 (54,9) 89 (51,1) 26 (52,0) 26 (50,0) :
®K 3a NYHA:

I, n (%) 40 (32,8) 30 (17,2) 18 (36,0) 12 (23,1)

I, n (%) 70 (57,4) 110 (63,2) 28 (56,0) 32 (61,5) 0,0001

IV, n (%) 12(9,8) 34 (19,5) 4(8,0) 8 (15,4)
OxupinHs, n (%) 48 (39,3) 62 (35,6) 22 (44,0 25 (48,1) > 0,05
MepeaoXmpiHHS, n (%) 57 (46,7) 80 (46,0) 23 (46,0) 26 (50,0) > 0,05
CmepTb, n (%) 8 (6,6) 18 (10,3) 7(14,0) 12 (23,1) 0,0001
BNP, nr/mn 90,5 [80,9-90,8] 90,5 [85,7-90,8] 89,7 [75,5-97,5] 90,5 [80,6-90,8] > 0,05
NT-proBNP, nr/mn 760,0 [175,0-879,0] |886,6 [323,0-2284,1]* | 855,0 [531,0~1374,0]* |1786,2 [941,2-3086,2]*| 0,002
ST-2, Hr/mn 38,5 [35,8-43,0] 44,4 (38,4-50,2]* 42,9 [41,8-43,0]* 41,8 [34,2-44,6] 0,019
FanekTH-3, Hr/Mn 1,8 [1,2-2,1] 1,8 [1,3-2,1] 2,1[1,5-2,71* 1,9 [1,4-2,8] 0,033
ST-2/ranektnu-3, YO 21,24 [17,95-34,49] 24,82 [19,1-33,90] 20,70 [15,32-26,12] 21,42 [12,1-30,0] 0,002
NT-proBNP/BNP, YO 8,7[2,3-10,9] 7.9[2,8-25,2] 10,2 [5,3-18,2]* 23,5 [11,3-34,1]* 0,0001
NT-proBNP/ST-2, YO 17,4 [3,3-22,7] 17,1 [4,9-48,4] 19,8 [12,3-32,9]* 42,7 [21,9-63,2]* 0,001
NT-proBNP/ranektu-3, YO | 372,5[205,5-671,3] | 374,4[109,2-1158,0] | 473,0 [281,8-660,9] |874,9[295,1-1312,0]* | 0,051

Tpumitka: * — BiporigHicTb pi3HULi NopiBHSAHO 3 navieHTamu | rpynu.

114

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

Tom 21, N2 2, 2025




OpuriHaAbHI AoocAipXeHHs / Original Researches

[ d

Ta6bnuys 2. lporHocTnyHa YiHHICTb CUPOBAaTKOBUX PiBHIB 6ioMapKepiB Ta ix cniBBigHOLEHb y xBopux i3 CH
3 pi3HOI0 KOMOPOBIAHICTIO LLOAO MOBTOPHOI rocnitanisayii nporsarom poky (ROC-aHani3)

Moka3HuK, ognHULA

Fpynu xBopux i3 CH (n = 398)

13 cuHycoBum

BUMIPIOBaHHA puTMOM Ta 6e3 I3 ®M (n = 174) I3 LA (n = 50) = ?:‘I'l'l'saz;.lﬂ
ua (n=122) -
BNP, nr/mn
Touka nmoginy (cut-off value) >92,8 2928 2975 > 90,5
nnaowia nig KpMBoK
(AUC [95% [I) 0,538 [0,445-0,629] | 0,513 [0,436-0,589] | 0,628 [0,480-0,760] | 0,640 [0,590-0,760]
YyTNMBICTb, Y% 93,75 92,42 91,18 70,21
cneumgiyHicTb, % 22,22 19,44 37,50 46,00
p > 0,05 > 0,05 > 0,05 0,0189
NT-proBNP, nr/mn
To4ka noginy (cut-off value) > 825 > 2427 1 > 0,531 > 585
nfowa nig KpMBok
(AUC [95% [I) 0,567 [0,474-0,656] | 0,511 [0,434-0,587] | 0,506 [0,360-0,650] | 0,513 [0,370-0,654]
YyTNMBICTb, % 50,00 16,67 20,59 80,85
crieundivHicTb, % 66,67 93,52 56,25 40,00
p > 0,05 > 0,05 > 0,05 > 0,05
ST-2, Hr/Mn
To4kKa noginy (cut-off value) > 41,04 > 44,35 > 20,10 > 44 35
nsoLia nig KpMBoK
(AUC [95% LI) 0,510 [0,418-0,601] | 0,562 [0,485-0,637] | 0,583 [0,435-0,721] | 0,581 [0,436-0,716]
YYyTNUBICTb, % 71,87 62,12 58,82 29,79
cneumqiyHicTb, % 36,67 58,33 87,50 100
p > 0,05 > 0,05 > 0,05 > 0,05
FanekTnH-3, Hr/Mmn
Touyka noginy (cut-off value) > 2,08 >1,5 >2,12 > 2,60

nnoLua nig KpuBor
(AUC [95% O1))

0,708 [0,619-0,787]

0,646 [0,570-0,717]

0,618 [0,469-0,751]

0,566 [0,421-0,703]

YyTNUBICTb, % 62,50 84,85 58,82 38,30

cneumqiyHicTb, % 92,22 43,52 93,75 100

p 0,0010 0,0006 > 0,05 > 0,05
ST-2/ranektnH-3, YO

To4ka noginy (cut-off value) <18,33 < 30,90 <20,10 <14,43

nnoLua nig KpuBoro
(AUC [95% O1))

0,682 [0,592-0,764]

0,634 [0,558-0,706]

0,583 [0,435-0,721]

0,515 [0,372—0,656]

YyTNMBICTb, Y% 59,33 90,91 58,82 34,04

creundivHicTb, % 83,33 42,59 87,50 100

p 0,0031 0,0022 > 0,05 > 0,05
NT-proBNP/BNP, YO

To4Ka noginy (cut-off value) > 8,72 >10,17 <5,34 > 7,01

(AUC [95% ) 0,566 [0,473-0,656] | 0,522 [0,445-0,596] | 0,506 [0,360-0,650] | 0,530 [0,386-0,670]

YYTNUBICTb, % 50,00 48,48 20,59 80,85

crneundiyHicTb, % 66,67 63,89 56,25 40,00

p > 0,05 > 0,05 > 0,05 > 0,05
NT-proBNP/ST-2, YO

To4kKa noginy (cut-off value) >12,34 > 58,66 <12,38 >17,12

(AUC [95% i) 0,551 [0,458-0,641] | 0,511 [0,434-0,586] | 0,504 [0,359-0,648] | 0,717 [0,674-0,858]

YyTNuBICTb, % 68,75 16,67 20,59 85,10

cneumqiyHicTb, % 45,56 93,52 56,25 80,0

p > 0,05 > 0,05 > 0,05 0,0001
NT-proBNP/ranektnH-3, YO

To4kKa noginy (cut-off value) < 325,23 < 386,00 < 621,01 <1076,92

(”Z\“S(”;*"E‘g%'f‘/ﬁﬂ’ﬁf°’° 0,560 [0,467-0,649] | 0,537 [0,460-0,612] | 0,537 [0,390-0,679] | 0,562 [0,417-0,699]

YyTNUBICTb, % 65,62 62,12 82,35 76,60

cneumaiyHicTb, % 60,00 55,56 50,00 60,00

p > 0,05 > 0,05 > 0,05 > 0,05
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IopiBHsIbHMIT aHami3 ol g ROC-kpuBuMM piBHS
rajiekKTUHy-3 Ta BeJIMYMHU CIiBBigHOIEeHHs ST-2/ranek-
TUH-3 HE BUSIBUB Pi3HULII B IX TPOrHOCTUYHIN LIHHOCTI
momo INT y xBopux i3 CH i ®IT 6e3 LI/ (tabn. 4). AHami3
He BUSIBUB IIPOrHOCTUYHUX PiBHIB OioMapKepiB Ta ix CHiB-
BimHOMIEeHS om0 I mpoTsirom poky y rpymi xBopux i3 CH
i cuHycoBuM put™MoM Ta LIJI (Tab. 3).

Bonnouac ninBuinenHst pisHst BNP > 90,5 nr/mn
(uytnuBicth — 70,21 %, cneuudiynicte — 46,00 %,
p = 0,0189) ta 306inbireHHs criBBiqHOIIeHHSI NT-proBNP/
ST-2> 17,12 YO (uytiusictb — 85,10 %, cietndivHicTh —
80,00 %, p = 0,0001) Beae M0 BipOTigAHOIO 30iTbIIEHHS
pusuky I1I" mpoTsirom BuIlle3a3HAYEHOTO IEPioAy B TPYIIi
xBopux i3 CH, ®ITi LI/ (ta6:x. 4).

BusiBeno BiporinHy pi3HMIIIO IIPOrHOCTUYIHOI IiIHHOCTI
3a3HauyeHuX napametpiB momao [Ty xBopux i3 CH, ®I1
i I (ta6a. 5). Piznuug o ctanoButs 0,077 [0,084—
0,098] (p = 0,001). Takum 4YMHOM, CHiBBIIHOIIEHHS

NT-proBNP/ST-2 mae Oisiblily TPOrHOCTUYHY ILIiHHICTh
momo I1I' mopiBHsiHO 3 piBHEM BNP.

Hamni xBopi 3 CH, ®IT i LI/] 6ynu po3aiieHi Ha OBi
rpynu. o I rpynu yBiitnuio 11 maiieHTiB, y SKuX piBeHb
NT-proBNP/ST-2 6yB < 17,12 YO. II rpyna — 41 xBopuii
i3 piBHeM 1pOTO TTOoKa3HuKa > 17,12 YO. BuiesazHaue-
Hi rpynu OyJu 3iCTABHUMM 3a BiKOM, CTaTTIO i OMHOpIY-
HOIO cMepTHicTIO (Tabi. 6). BogHouac maiuieHTH 3 piBHEM
NT-proBNP/ST-2> 17,12 YO ne manu II ®K 3a NYHA Ta,
nopiBHIo0uH 3 I rpynoto, BiporigHo uyacrime manu 111 @K
(43,91 11,0 % BinmosigHo) ta IV ®K (56,1 ipotu 9,1 %
BignoginHo) (x* = 13,05; p =0,002). Takox cepen MaLieHTiB
II rpyru mopiBHSTHO 3 XxBopuMM | Tpynm yacTinne 3ycTpida-
nacst @B JII < 40 % (61,0 mpotu 18,2 % BinmosinHo) Ta
pinme — @B JII > 50 % (7,31 mpotu 36,36 % BinmoBinHO)
(x*=8,97; p =0,012); O6yna BUILIOIO YacTOTa MOBTOPHOI FOC-
mitanizanii y 38’s13Ky 3 nekomrtreHcauiero CH (97,6 nmporu
36,4 %; x> =17,91; p < 0,001).

Ta6nuys 3. TNopiBHSIHHSA MPOrHOCTUYHOI LIiIHHOCTI piBHIB 6ioMapkepiB Ta ix cniBBigHoLeHb y xBopux 3 CH
i3 cuHycosum putmom 6e3 L] wono NI (ROC-kpuBi)

Moka3HuK, ognHULA
BUMipIOBaHHSA

Mnowa nig kpmsoto (AUC)

Pi3Huusa nnowy,

z p

FaneKTnH-3, Hr/Mmn

0,708 [0,619-0,787]

ST-2/ranektnn-3, YO

0,682 [0,592-0,764]

0,0257 [0,045-0,097]

0,71 > 0,05

Ta6bnuys 4. TNopiBHSAHHSA NPOrHOCTUYHOI LIHHOCTiI CUPOBAaTKOBUX PiBHIB 6ioMapKepiB Ta ix cniBBigHOLLIEHb
y xsopux i3 CH i3 ®I1 6e3 L[] wono NI (ROC-kpusi)

Moka3HuK, ognHULA
BUMipIOBaHHSA

Mnowa nig kpmsoto (AUC)

Pi3Huua nnowy,

z p

FaneKTnH-3, Hr/Mn

0,646 [0,570-0,717]

ST-2/ranektnH-3, YO

0,634 [0,558-0,706]

0,0122 [0,036-0,060]

0,619 > 0,05

Ta6bnuys 5. TNopiBHSAHHSA NPOrHOCTUYHOI LIHHOCTi CUPOBAaTKOBUX PiBHIB 6ioMapKepiB Ta ix cniBBigHOLLIEHb
y xBopux i3 CH 3 ®I1 ra U wopno INIr (ROC-kpusi)

Moka3HuK, oAnHULIA
BUMipIOBaHHSA

Mnowa nig kpusoto (AUC)

Pi3Huusa nnowy,

z p

BNP, nr/mn

0,640 [0,590-0,760]

NT-proBNP/ST-2, YO

0,717 [0,674-0,858]

0,077 [0,084-0,098]

4,619 0,001

Tabnuys 6. Xapaktepuctuka rpyn xsopux i3 CH, ®@I1 ta U/ 3a pisHem cnisBigHoweHHsi NT-proBNP/ST-2 (n = 52)

I10Ka3H_MK, OAVHMLS PiBeHb NT-proBNP/ST-2, YO & p
BUMIpIOBaHHA <17,12 (n = 11) >17,12 (n = 41) ’
BiK, poku 56,0 [52,0-67,0] 63,0 [55,0-68,0] > 0,05
Cratb:
XiHKK, N (%) 5 (45,5) 16 (39,0) .
l'|0J'|OBiKl/|, n (o/o) 6 (54,5) 25 (61 ,0) 0,15, > 0,05
OK 3a NYHA:
I, n (%) 2(18,2) 0(0)
I, n (%) 8(11,0) 18 (43,9) 13,05; 0,002
IV, n (%) 1(9,1) 23 (56,1)
DB:
40 %, n (%) 2(18,2) 25 (61,0)
41-49 %, n (%) 5 (45,5) 13 (31,7) 8,97; 0,012
50 %, n (%) 4 (36,36) 3(7,31)
Mr, n (%) 4 (36,4) 40 (97,6) 7,91; < 0,001
CwmepTb, n (%) 2(18,2) 13 (31,2) 0,77; > 0,05
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Pusuk ogHOpiuyHOI cCMepTi BipOTimHO MiABUINYETH-
cs y rpyni xBopux i3 CH, ®I1 ta L/l npu 36inbiieH-
Hi cupoBaTKoBuX piBHIB: ST-2 > 41,81 Hr/Ma (4yTiau-
Bictb — 80,00 %, crietmdiunicts — 67,57 %, p < 0,0001),
ranekTuHy-3 > 2,75 ur/mi (uytnusicts — 53,33 %, cnieuu-
iunicts — 81,08 %, p=10,0172) Ta 3MEHILIEHHS BEJTUYNHA
criBBigHomeHHss NT-proBNP/ranektun-3 < 1066,98 YO
(aytnuBictb — 93,33 %, cneuudiynicte — 37,84 %,
p = 0,043) (Tabu. 7).

TopiBHsmbHMIT aHai3 o 1mix ROC-kpuBumu piBHIB
ST-2, ranekTuHy-3 Ta BeJIMYMHU criBBinHOUeHHs1 ST-2/ra-
JIEKTUH-3 He BUSIBUB Pi3HUIII Y IX IPOTHOCTUYHIM LIiIHHOCTI
LIO0 PU3UKY OOHOpPiuHOI cMepTi y xBopux i3 CH, ®II Ta
LI/ (Ta6a. 8).

OuiHKa MPOrHOCTUYHUX PiBHIB OioMapKepiB Ta iX CIIiB-
BiIHOILLIEHb LIOJ0 OJHOPIUHOI CMEPTi y Ipyax XBOPUX
i3 CH, cunycoBuM putmom 6e3 LI, i3 ®IT 6e3 LI/ ta y
MaIi€HTIB i3 cuHycoBUM puTMOoM i LI/l He mpoBomuacs
y 3B’SI3Ky 3 HU3bKUM 3HAYEHHSIM 3a3HA4eHOTOo MapameTrpa
(Tabu. 8).

O6roBopeHHs

OTpuMaHi pe3yabTaTu MiATBEPIKYIOTh BAXJIMBY POJIb
OiomapkepiB y cTpaTudikailii pu3uKy Ta IpOrHo3yBaHHi
nepebiry CH 3anexHo Bif (peHOTHITy XBOPOOU i1 HAsSIBHOCTI
KoMopOinHocTel. K 3acBimueHO B HAIIOMY AOCJiIKEeH-
Hi, mauientu i3 CH i IIJI ta/a6o PI1 manu Buii piBHI
NT-proBNP, ST-2 Ta ranektuny-3 i, BiInoBinHO, OUIbLINIA
pusuk I1I" Ta cMepTHOCTI TPOTSITOM POKY CIOCTEPEXKEH-
Hsi. BonHouac 3miHu cniBBinHoweHb NT-proBNP/BNP
i NT-proBNP/ST-2 y xBopux i3 CH, ®IT i LI]] cBiguath
PO MOCUJICHHSI HEHPOTyMOpaIbHOI aKTUBAllii Ta peMO-
NIEJTI0BaHHS MioKap/a, 110 Y3roIKYETbCS 3 JAHUMU iHILIUX
IOCITIIHUKIB [5, 6].

Hasasnicts LIJI y xBopux Ha CH, 3a oTpumMaHuMu
HaMU JaHWMU, aCOLIIOETHCS 3 BUIIUMU PiBHSIMMU rajek-
TUHY-3, 110 BimoOpaxae Oinbll BupaxeHuii pidopo3Humit
i 3amajJbHUI KOMIOHEHT y maToreHe3i. 3MeHIIeHHs
crniBBinHowmeHHs1 ST-2/ranekTnuH-3 y TaKuX Mali€HTiB
MOXe CBiTYUTU NPO HECHPUSTIMBUMA Nepedir Ta MBUIIIE
nporpecyBanHsa CH, mo minTBepmXyIoTh i monepemHi
nyoaikaiii, 1e MiAKpeclIeHO BaXJIMBiCTh OJHOYACHOTO
BpaxyBaHHs ST-2 i ranmexTuny-3 mis ouiHKu pidOpoTuy-
HUX 3MiH [7, 8].

BcranosneHi B po6oTi moporosi 3HaueHHs1 115t BNP,
NT-proBNP, ST-2, ranektuHy-3 Ta ix CriiBBiIHOIIEHb yKa-
3YI0Tb Ha AOLJIbHICTh KOMITJIEKCHOI'O MiIXOMy 10 MPOrHO3Y-
BaHHS PU3UKIiB y XBopux pizHux ¢penorumniB CH. Lle y3rom-

Ta6bnuys 8. [NopiBHAHHSA MPOrHOCTUYHOI LIIHHOCTI CUPOBAaTKOBUX PIBHIB 6ioMapKepiB Ta ix crniBBigHOLLIEHb

Ta6smys 7. lNMporHocTuYHa LUiHHICTb CUPOBaTKOBUX
piBHIiB 6iomapkepiB Ta ix cniBBigHOLUEHb
y xBopux i3 CH, ®I1i L[ wono ogHopiyHOi
cmeptHocTi (ROC-aHanis) (n = 52)

Moka3HuK, ognHULA

BUMipIOBaHHS Sl

BNP, nr/mn

TOuKa noginy (cut-off value) >90,5

nnowa nig kpusoto (AUC [95% [JI]) 0,579 [0,434-0,715]

YYTIMBICTb, % 80,00

cneundiyHicts, % 40,54

p > 0,05
NT-proBNP, nr/mn

To4Ka noginy (cut-off value) > 2602

nnowa nia kpueoto (AUG [95% AI]) 0,541 [0,398-0,680]

YYTIUBICTb, % 46,67

cneuniyHicTb, % 78,38

p > 0,05
ST-2, Hr/mn

To4Ka noginy (cut-off value) > 41,81

nnowa nig kpusoto (AUC [95% [AI]) 0,786 [0,650-0,887]

YyTNNBICTb, % 80,00

cneuniyHicTb, % 67,57

p <0,0001
lanekTuH-3, Hr/mn

TOu4Ka noginy (cut-off value) >2,75

nnowa nig kpusoto (AUC [95% JI]) 0,695 [0,551-0,815]

YyTNUBICTb, % 53,33

CneuniYHicTb, % 81,08

p 0,0172
ST-2/ranektun-3, YO

TOuKa noginy (cut-off value) <442

nnowa nig kpusoto (AUC [95% JI]) 0,597 [0,452-0,731]

YyTNUBICTb, % 26,67

cneuundivHicts, % 97,30

p > 0,05
NT-proBNP/BNP, YO

To4Ka noginy (cut-off value) >2002,00

nnowa nig kpusoto (AUC [95% AI]) 0,541 [0,398-0,680]

YYTIMBICTb, % 46,67

cneundivHicts, % 78,38

p > 0,05
NT-proBNP/ST-2, YO

To4Ka noginy (cut-off value) > 53,38

nnowa nig kpusoto (AUC [95% [AI]) 0,514 [0,373-0,656]

YYTIMBICTb, % 46,67

cneuundiyHicTb, % 72,97

p > 0,05
NT-proBNP/ranektus-3, YO

To4Ka noginy (cut-off value) <1066,98

nnowa nig kpusoto (AUC [95% [AI]) 0,659 [0,514-0,784]

YyTNKBICTb, % 93,33

cneuundiyHicTb, % 37,84

p 0,043

y xsopux iz CH 3 ®I1i L wjono oaHopiuyHoi cmepti (ROC-kpuBi)

Moka3HuK, ognHULA
BUMipIOBaHHSA

Mnowa nig kpmsoto (AUC)

Pi3Huusa nnowy,

ST-2, Hr/mn 0,786 [0,650-0,887]

0,091 [0,083-0,265] 1,02 > 0,05
FaneKTnH-3, Hr/Mn 0,695 [0,551-0,815]
ST-2, Hr/mn 0,786 [0,650-0,887]

NT-proBNP/ranektunH-3 0,659 [0,514-0,784]

0,127 [0,051-0,305]

1,40 > 0,05

NT-proBNP/ranektuH-3 0,659 [0,514-0,784]

FanekTnH-3, Hr/mn 0,695 [0,551-0,815]

0,036 [0,142-0,214]

0,40 > 0,05
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JKYETBCS 3 pe3y/ibTaTaMu 0araTbox Cy4acHUX JOCHiIXEHb,
Yy SIKMX HaroJIOIIy€EThCsI, 1110 BU3HAUYECHHS OJpa3y KiJbKOX
oiomapkepiB (3okpema, ST-2 Ta NT-proBNP) 3a6e3mneuye
BUIILY YYTJIUBICTb i CrIelIMivyHICTh MPY OLIIHIOBAHHI PU3UKY
MOBTOPHOI TOCIiTaIi3al1lil Ta ceplieBO-CyAMHHOI CMEPTHOCTI
[9, 10].

Bussiaena Hamu Oinbll BUpakeHa MPOTHOCTUYHA IIiH-
HicTh crniBBinHOMEeHHsT NT-proBNP/ST-2 nopiBHsiHO 3
okpemuM piBHeM BNP y rpymi i3 CH, ®I1 ta LI/ y3romxy-
€ThCS 3 TAHUMU IIPO BAXKJIUBICTD «iHTETpaIbHUX» MOKa3HU-
KiB. Lle Moxe TosICHIOBaTUCS TUM, 1110 HaAMipHa CeKpellist
NT-proBNP i onHovyacHe migBuieHHs1 ST-2 BinOuBaloTh
KOMIUIEKCHI TIpoliecH AujaTallii, rineprpodii ta ¢idoposy
MioKapna, sKi I1e Oifblile 3arOoCTPIOIOTHCS MTPU HASIBHOCTI
KoMopOigHux ctaHiB [11—13].

OTtpuMaHi pe3yJabTaTh TaKOX CBig4aTh, IO cepel Mma-
uieHTiB 3i 36epexenoo @B JIII (HFpEF) nporHoctuuHi
napamMeTpu 6ioMapKepiB MOXYTb Bilpi3HSITHUCS Bil TaKUX
MpU 3HUKEHi a6o roMipHo 3HmxkeHi @B JIII, o mia-
TBEPIKYE KOHLETIIIO pi3HMX MEXaHi3MiB peMOIeTIOBAHHS
3a pizHux ¢eHorunis CH [14, 15]. BonHovac 6iibli Bupa-
JKeHa pPoJIb TaJIeKTUHY-3 Ta ST-2 y TaKX XBOPUX BKa3ye Ha
BaXKJIMBICTh CBOEYACHOTO BUSIBJICHHST IIPUXOBAHUX MTPOLIECiB
$ibpoasy i 3amanenns [16].

3arajioM pe3yJbTaTy MiAKPeCTI0Th AOLUIbHICTh PO3-
mupeHoro BusHaueHHs1 6iomapkepiB (BNP, NT-proBNP,
ST-2, ranexTuH-3) Ta iX CIIiBBiZHOIIEHD y MamieHTiB i3 CH
SIK 3aC00y OUIbIII TOYHOTO MPOrHO3YBaHHS I ONTUMI3aLlil
TepaneBTUYHOI TakTuKu. [Ipy iboMy nudepeHuiiioBaHui
Miaxig 10 OLiHKK 0i0XiMiYHMX TOKA3HUKIB 3aJIeXKHO BiJl
HasiBHOCcTi DI1, LI/ uM iX moeAHAHHS MOXE CIIPUSITHU iH-
NMUBiMyastizalii JJikyBaHHSI Ta MOJIIILIEHHIO JTOBIOTPUBAJIOT
BYDKMBAHOCTI XBOPUX.

BucHoBKM

V xBopux i3 cepleBOI0 HEAOCTATHICTIO i CHHYCOBUM
puUTMOM 06€3 IyKPOBOTO /1iabeTy HeCTIPUSITIMBUMU TIPO-
THOCTUYHMMMU MapKepaMH LI0A0 ITOBTOPHOI rOCIIiTali3allii
€: 30iIbIIeHHS PiBHS TaJleKTUHY-3 > 2,08 HI/MJI Ta 3MeH-
1eHHs cniBBinHomeHHs1 ST-2/ranektnH-3 < 18,33 YO.
V mauieHTiB i3 cepleBOI0 HEAOCTATHICTIO, (PiOpMIISIIiEi0
nepeacepib, 0e3 LYKpOBOro AiadeTy HECTPUSTIMBUMU MPO-
THOCTUYHUMHU MapKepaMU II0A0 IMOBTOPHOI roCHiTai3a-
i 0OJHAKOBOIO MipOIO €: 30iJIbIIIEHHSI PiBHS TaJIEKTUHY-3
> 1,5 Hr/mMJ Ta 3MEHIIEHHS BEJIMYMHU CITiBBiTHOLIEHHSI
ST-2/ranextuH-3 < 30,90 YO.

3a yMOBM IOETHAHHS CEepPLIEBOI HEIOCTATHOCTI, (Dib-
PUWIILL mepeacepab Ta LYKPOBOTO AiabeTy BeIMYMHA
cniBBigHoeHHsT NT-proBNP/ST-2 mae Hait6inbly npo-
THOCTUYHY LIIHHICTb 100 MOBTOPHOI TocHiTami3aii. XBo-
pi 3 3a3HayeHUM piBHeM > 17,12 YO uacrimre mawotb 11
ta IV ®K, ®B JIII < 40 % Ta pinme — ®B JILII > 50 %.
Pusuk omHopiyHOI cMepTi 3pocTae npu 30iblIeHH] piB-
HiB ST-2 > 41,81 Hr/mi, ranekTuHy-3 > 2,75 Hr/Ma Ta
3MmeH1IeHHi criBBinHomeHHs: NT-proBNP/ranrekTnn-3
<1066,98 YO.

ITepcnekTiBU MOAANBIINX MOCTKeHb. Lle nocimkeHHs
oOMeXeHe HeBEJIMKOIO KiJbKiCTIO XBOPUX Ta MaJIUM Me-
PiOIOM CITOCTEPEKEHHSI, 11e 3MEHIITYE CUTY CTATUCTUIHUX

naHux. PesynbTatul mogaablinX HOCTIIXEHb T103BOSThH
OinblI TOYHO cTpaTUGiKyBaTU I'PYINHU TMALliEHTIB 3 OTJISILY
Ha (DEHOTUIHU CEePLIEBOI HEAOCTATHOCTI.

KondutikT inTepeciB. ABTOpu 3asiBISIIOTH MPO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JAHOI CTATTI.
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N.M. Kulaiets, V.M. Kulaiets
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Clinical and prognostic significance of biomarker ratios in patients
with heart failure and concomitant atrial fibrillation and diabetes mellitus

Abstract. Background. Heart failure (HF) in combination
with atrial fibrillation (AF) and diabetes mellitus (DM) signifi-
cantly worsens the prognosis of patients, increasing the risk of
rehospitalizations and mortality. Biomarkers such as galectin-3,
ST2, brain natriuretic peptide (BNP), and N-terminal pro-brain
natriuretic peptide (NT-proBNP) are associated with myocardial
remodeling and inflammation. However, the prognostic signifi-
cance of their ratios remains uncertain. The purpose was to eva-
luate the predictive value of BNP, NT-proBNP, ST2, galectin-3,
and their ratios in patients with HF, depending on the presence of
AF and/or DM, regarding the risk of rehospitalizations and one-
year mortality. Materials and methods. This prospective obser-
vational study included 398 patients (mean age 54.3 + 7.2 years)
hospitalized for decompensated HF. They were divided into four
groups: HF with sinus rhythm (n = 122), HF with AF (n = 174),
HF with DM (n = 50), and HF with both AF and DM (n = 52).
Biomarkers were measured using enzyme-linked immunosor-
bent assay. The primary endpoints were rehospitalization and
one-year mortality. Results. Patients with HF and DM had

significantly higher levels of galectin-3 (+ 16.7 %, p = 0.003),
NT-proBNP (+ 12.5 %, p = 0.015), and ST2 (+ 11.4 %, p = 0.002)
compared to those without comorbidities. Individuals with HF,
AF, and DM showed even higher NT-proBNP levels (+ 135.0 %,
p = 0.0001) and increased NT-proBNP/BNP (+ 170.1 %,
p = 0.0001), NT-proBNP/ST2 (+ 145.4 %, p = 0.0001), and
NT-proBNP/galectin-3 ratios (+ 135.2 %, p = 0.0001). A reduced
ST2/galectin-3 ratio was associated with poorer prognosis. The
NT-proBNP/ST2 ratio was the strongest predictor of rehospi-
talizations (odds ratio 1.82, 95% confidence interval: 1.37—2.41,
p =10.0001). An elevation in ST2 > 41.81 ng/mL (p < 0.0001) and
galectin-3 > 2.75 ng/mL (p = 0.0172) was associated with in-
creased one-year mortality. Conclusions. The presence of AF and
DM in HF patients is associated with elevated biomarker levels
and higher risks of adverse effects. The NT-proBNP/ST?2 ratio
has significant prognostic value and may guide risk stratification
in HF management.

Keywords: heart failure; atrial fibrillation; diabetes mellitus; bio-
markers; NT-proBNP; ST2; galectin-3; prognosis; rehospitalization
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MPAKTUYHI ACNEeKTU CKPUHIHTY
TA AIKYBOHHS rinotTnpeosy
B CYYOCHUX YMOBQOX

23 ciqHs | 28 moToro 2025 poky 3a nigTpumkm 'O «YkpaiHcbka acouialis Mean4Hoi ocsitn», BugaBHn4oro Jomy
«3acnascbkuii», «MiKHapoaHOro eHAOKPUHOMOIHHOro XypHarsy», MeandHoro noptany http//www.mif-ua.com
Big6ynvcs 2 cecii Megu4Horo coopymy «KomopoigHui eHBOKPUHOAOMYHMYA nayieHT — 2025», y paMmkax sakux 6ynm
PO3ITISAHYTI aKTyasibHi MMTaHHs hapmakoTeparnii B eHLOKPUHOOTII.

T'opmonu murononionoi 3amo3u (1113) HeoOXimHi myIst
HOPMaJIbHOTO PO3BUTKY OiJTbIIOCTI TKAHUH JIIOACHKOTO Op-
raHi3My i BilirpaloTh KJIFOYOBY POJIb Y peTyJisiiii MmeTabo-
JIi3My MPaKTUYHO BCiX KJIITUH i OpraHiB JIOAMHU MPOTITOM
KUTTA. [imoTHpeo3 1oCcTaTHLO MOLIMPEHMI Y CBITOBIl IO~
myJIsii. 3a JTaHUMU eMiIeMioJIOTiYHUX TOCIiIKeHb, IO~
peHicTh MaHi(eCTHOro rinoTupeosy ctaHoBUThL 0,2—2 %,
cyokitiHiuHOTO — 110 3 % Y wosoBikiB i 10 10 % y XiHOK, a B
oci6 BikoM noHaz 70 pokiB csirae 13—14 %.

3HayHaA MOIIMPEHICTh, 3aJlydeHHS B MATOJOTIYHUM
npolec NMPaKTUYHO BCiX OpraHiB i CUCTEM OOYMOBITIOIOTH
BeJIMKE MeIMYHE i colliaibHe 3HAaUeHHsI CBOEYACHOI Jia-
THOCTHUKMU ¥ JIIKyBaHHSI TilIOTUPEO3Y.

3 nonoBinmo « CyoK/TiHiYHMIi rinoTHPEOo3: JIIKYEMO YH 0Yi-
KyeEMO?» BHCTYNIJIA JIOKTOP MeIUYHUX HAyK, mpodecop Ka-
thenpu engokpuHosnorii IBano-PpaHKiBCbKOro HAIIOHAJIBHOTO
MeaumyHoro yHisepcutety Ipuna Onekcannapisna Kocrumnpka.

3a nanumu HarioHanbHOTO MOCTiIKEHHST 300pOB’s Ta
xapuyBaHHs1 CIIIA (National Health and Nutrition Exami-
nation Survey, 2007—2012), TOIMIPEHICTh TIOTUPEO3Y, STK
SIBHOTO, TaK i CyOKJTiHIYHOTO, CTAaHOBUTH 4,6 %. CKpUHiHTOBE
TOCITIIKEeHHsI, sIKe TakoxX Oyso mpoBeneHo B CILLIA, BusiBu-
JIO TIOLIMPEHICTh cyoKimiHiuHoro rinotupeosy (CI') no 9 %; y
KIHOK, cTapiumx 3a 75 pokiB, — 10 20 %. Y eBponeiicbkomy
MetaaHanisi 2014 poxy CI' miarnocrysanu B 3,8 % ocib, a yac-
ToTa HeaiarHoctoBaHoro CI' cranosuna 4,11 %.

B Yxpaini cranom Ha 01.01.2012 3apeectpoBano 90 884
XBopi Ha rinotupeos (y 1999 p. — 53 Tuc.), moKa3HUK 3a-
XBOPIOBAaHOCTI HaceJaeHHs ctaHoBuB y 2011 pomi 22,1 Ha
100 000 oci6. Hait6inplia mommpeHicThb TinmoTupeo3sy cro-
crepiraeThest y BikoBili rpymi noHan 60 pokis. Tak, cepen
obcrexxeHux (0e3 3axBoptoBaHb LI[3 B aHamHe3i) yacTka
XBOPHUX Ha rinorupeos csirae 6 % cepen XiHoK i 2,5 % —
cepel 4oIoBiKiB. YacToTa BpomKkeHoi (popMHU TiIOTUPEO3y
B niteit craHoBUTS 1 : 3000—4000.

Ertionorivnnvu unnankamu CI' BBaxKaroTbCSI XPOHiU-
HUI aBTOIMyHHUI TUPEOINUT; MiCISMOI0OTOBUIA 6e30071ic-
HUI TUPEOIAUT 3i CTIMKMM MiABUIIEHHIM TUPEOTPOITHOTO

ropmony (TTT); meHTpanbHUIA TIMOTUPEO3 i3 TTOPYIICHHSIM
aktuBHocTi TTI'; myTauii peuentopis TTT'; mpuitom mpe-
rmapariB, IO MTOPYIIYIOTh (PYHKIIiI ITUTOMOAIOHOI 3aJ1031
(ifion i lomoBMiCHI mpenapaTu, KapOOHAT JIiTit0, IUTOKIHM,
iHTepdepoH anbda, cyabdaHiTaMiay TOIIO); iH(GIIbTpaLlis
IIUTONOAIOHOI 321031 (aMIJIOINO3, CapKOino3, TeMOXPO-
MaTto3, TupeoinuT Pimens, uuctuno3, CHIJ, nepBuHHa
nmimpoma I113); yacTkoBa TUPEOiNEKTOMIsI; Teparlis pamio-
aKTUBHUM MOIOM; 30BHIIIIHY MPOMEHEBA Teparlis roJOBU
a0o0 I1i; TOKCUYHI peYOBUHU; IIPOMUCIIOBI i €KOJIOTiYHi
areHTH; HeajJieKBaTHa 3aMicHa ropMoHaibHa Tepartis (31'T)
SIBHOTO TilMOTUpeo3y (HeaaeKBaTHE JO3YBaHHS, HEAOTPU-
MaHHSI peXXUMYy MpUItoMy JIEBOTUPOKCUHY); JIiKapChKi B3a-
emMofii (3aj1i30, KapOoHaT KaJbllilo, X0JIeCTUPaMiH, XapuoBa
COsI, KIIITKOBAHA TOIIO); MiABUILEHUN KIIipeHC TUPOKCUHY
(¢eniToin, kapbamaserniH, ¢peHoOapOiTaN); MOPYIHICHHS
BCMOKTYBaHHSI.

KitiHiyHa KapTWHa TiMOTUPEO3y 3yMOBJIEHA MepeayciM
HEeIOCTaTHIM piBHEM TUPEOITHMX TOPMOHIB y KpOBI, aje
10T0 CUMITTOMM HE € CHEUM(PIYHIMHU i MOXYTb CITOCTEpi-
raTucs Npu iHIIili cOMaTUYHIl MaToJIOTil.

SHUXEHHS YyTJIUBOCTI IMepuPEpUIHUX TKAHUH 0
TUPEOITHUX TOPMOHIB MOXE BU3HAYaTHUCS HaBiThb MpU
HEe3HAYHUX 3MiHaxX PiBHIiB TUPEOTPOITHOTO ropMoHy i T4
BUJIBHOTO, a CUMIITOMATHKA 3aXBOPIOBAHHS MOXE TTPOSIBJISI -
TUCS JIUIIIE 3 OOKY SIKOICh OTHIET CUCTEMU OpraHiB, Y 3B’ SI3KY
3 YUM iCHYE TTOHSITTS «MacKHU TimoTupeo3y». Ha T Takux
peaJtiii malieHT MOXe CIocTepiraTucs B Oyab-sIKoro gaxis-
1151 a00 HaBITh y AEKIIbKOX.

Kapoionoeiuni macku. Y pasi rinotupeosy cepleBo-cy-
IMHHA CUCTeMa BpaXkaeThCs B meplly uepry. BimzHauaioTb
SIK TIPSIMY, TaK i OIocepeIKOBaHy [it0 TUPEOITHUX TOPMOHIB
Ha ceplie i CyaIMHU, a TAKOX PO3BUTOK AUCTPODIUHUX 3MiH
y miokapgai. Lli mopyIiieHHs OXOIUTIOITh: OpaauKapiiio,
MiABUIIEHHS PiBHS TOMOILIMCTEIHY B CMPOBaTLi KPOBi, Ti-
IepKoaryJssiilo, AiacTOJIIYHY apTepialibHy TillepTeH3ilo,
MiacTOMYHY ITMCOYHKIIiIO JiBOTO LITYHOYKA, MOTipILIeHHS
eHIO0TeJili-0nocepeIKOBAHOI Ba3oAMIaTallii.
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Temamonoeiuni macku. Ha T71i TMpeoigHOI HEIOCTaTHOCTI
MOXYTbh PO3BUBATHUCS Pi3Hi BUIM aHEMill (4epe3 HecTauy
3aji3a). Haligacrimie e HopMOXpoMHa HOpMOIIMTapHa i
rinoxpomMHa 3ajtizonediuutHa aneMist. B ,-nedinutHy (nep-
Hili03HY) aHeMilo criocTepiratoTh uiie B 10 % maiieHTiB 3
rirmotrpeo3oM. AHeMil, 30KpemMa, TiarHOCTYIOTh y pa3i cy0-
KJIiHiYHOTO Trinotupeo3y. BoHu cTiliki, MalOTh TEHIEHIIiIO
IIO TIpOTpecyBaHH i 0e3 3aMiCHOI Tepallili IpaKTUIHO He
Miggal0ThCs KOPEKIIii.

Pesmamonoeiuni macku. Y HUA3LI BUNAAKIB TIIIOTUPEO3Y
MOXYTb TI€peyBaTh PeBMATOJIOTiYHI cuHApoMu. Hampu-
KJam:, CMHApOM PeiiHo criocTepiraioth y 6 % maliieHTiB 3
rimodynkuieo 13, a aprponarito — y KoxHOro 4—5-ro
xBoporo. JIo rmporecy MOXYTb 3a1y4aTUCsT KOJIiHHI, 1T’ ICT-
HO-(ayaHTOBi, Mixk(aTaHTOBI, IIeCHO-(aTaHTOBI CYTJI00M,
1110 TIPOSIBISIETLCS HAOPSIKaMU, CKYTiCTIO, OOJJbOBUM CHH-
IPOMOM, HeCTaOJIbHICTIO 3B SI30K.

Heepoaoeiuni ma ncuxiampuuni macku. TlommpeHicTb
HEBPOJIOTIYHUX TOPYIIeHb IMPOKO Bapitoe. Tak, yacToTa
noJiiHeMporarii KoJuBaeThes B Mexax Bif 3,2 1o 90 %, a
miomnaTii — Bix 4,4 1o 80 %. Xoua B IesIKMX BUIMagKax came
11i MOPYUIEHHS i € TepIIMMU CUMIITOMAMHU TilIOTUPEO3Y.
XapakKTepHUMU HEBPOJIOTIYHUMU TTPOSIBAMM TilTOTUPEO3Y
B JOPOCJIMX €: TOJIOBHUM Oinb, mapecTtesii, 00J1i B M’s13ax,
KOTHITUBHI MOPYIIIEHHsI, 3HUXKEHHSI CIIyXY, IeTpecis.

Jlepmamonoeiuni macku. J1yke 4acTo Ha TJIi TiOTUPEO3y
MPOSIBIISIIOTHCS TTATOJIOTIUHI 3MiHU IIKipY Ta il IIPUIATKIB.
AKX npaBuio, e CyXiCTh IIKipHUX ITOKPUBIB, YacTillle Ha
cTormax, JIJAMKICTb i BUITaJJaHHS BOJIOCCS, CTOHIIIEHHS i JlaM-
KiCTb HIrThOBOI1 IUIACTUHU. [IpUUMHOIO LIUX CUMIOTOMIB €
3HUXKEHHS nepdy3ii MKipyu BHACTIZOK KOMIIEHCATOPHOI
Ba30KOHCTPUKIIii Y BiMOBiIb HAa 3HWXKEHHS TeMIIepaTypu
Tina i ymoBUIbHEHHSI TepMoreHe3y. TakKox 3HUXKXYEThCS
CeKpellisi CAIbHUX 1 TOTOBUX 3aJ103, 110 3yMOBJTIOE CYXiCTh
IKipy. BumnanaHHst Bojoccs CocTepiraloTh He JIUIIe Ha
BOJIOCHCTIll YaCTHHI TOJIOBH, ajie i1 Ha 00JIMY4i, 30Kpema 1ie
JlarepajibHa TpeTUHA OpiB i Bii.

Tlinexonoeiuni macku. Cepen penpoayKTUBHUX MOPY-
IIeHb Y KiHOK MOTPiOHO 3BEpTaTH yBary Ha MOPYIICHHS
MEHCTpYaJlbHOro MKy i 6e3migasi. CKpUHIHT Ha Tino-
TUPEO03 HeOOXiMHMI XKiHKaM 3 0e3ILTiAasIM, BUKUIHIMU,
nepeayacHUMU TOJOTaMU B aHaMHe3i, 3 MiABUIIEHUM
piBHeM aHTUTLI no Tupeornepokcunasu (AT mo TIIO).
limoTtupeo3s min yac BariTHOCTI MOXe CTaTH MPUYUHOIO
HeBUHoOIIYBaHHS. KpiM Toro, moxkazaHHSM i1 BU3HA-
yeHHs GyHkil L3 € monimeHopest, IKy crocTepiratoTs y
33—80 % XiHOK 3 TiMOTHPe030M. Y Malli€HTOK 3i 3HMXKe-
Holo ¢yHKuielo 1113 moxke po3BUBaTUC TillepaHIPOTeHis
Y BUIJISIAI JIETKOTO 200 TMTOMipHOTO TipCyTU3MY 3a PaXyHOK
3HUXKEHHS aKTMBHOCTI apoMaTta3u, 3HUXEHHSI CUHTEe3y
eCTpamiolly 3 TECTOCTEPOHY i IK HACiAOK — ITiABUILEHHS
oro piBHsI.

Endokpunonoeciuni macku. Y 40 % mauieHTiB 3 TinoTH-
PE030M PO3BUBAETHCS TiMEPIPOJAKTUHEMIS, TPUUOMY SIK
y XiHOK, TaK i B YOJIOBIiKiB, III0 ITOB’SI3aHO 3 IiABHUIIECHOIO
CEKpELIi€l0 TUPEOTPOITiH-PUITI3MHT-TOPMOHY TilloTagamy-
COM, KW, y CBOIO uepry, cTumymatoe BupobaeHHs TTI i
MPOJIaKTUHY B afeHorinodisi. JociimkeHHs TUpEoiTHOT
(YHKIIi1 B 40JI0BiKiB Tpeba IMIPOBOAUTH 3a HAsIBHOCTI CKapr
Ha 3HVMXKEeHHSI OTeH1l i 1ibino Ta 6e3rtinas.

[IpoBeneHHST CKPUHIHTY Ha CYOKJIiHIYHUH TiOTHUPEO3
nependavae ouiHky pyskuii I3 y 6e3cuMnToMHuUX 0Ci0
0e3 mucdynkuii 1113, ajne 3 miaBUIeHUM PU3MKOM PO3BUTKY
ThpeoinHoi nmartosorii. ZKiHKaM i yosoBikaM BiKOM TIOHA[
35 pokKiB peKOMEHI0BaHO MPOXOAUTU CKpUHiHT Ha CI' Kox-
Hi 5 pokKiB. YBara moBMHHA NMPUALISITUCS MAlliEHTaM BiKOM
Bix 60 pokiB, 0COOIMBO KiHKaM i JIOASIM JITHBOTO BiKY;
BaTiTHUM XKiHKaM 3 PerioHiB 3 TOMipHMM i TSLKKUAM Aedilu-
TOM #o/1y, XXiHKaM 3 TOBTOPHUM BUKUIHEM YU OC3TUTIIISIM
He3’sSICOBaHOI eTioJIoTii; 0cobaM 3 TUCIIITiAeMi€l0, CUHIPO-
MOM iHCYTIHOPE3UCTEHTHOCTI, OXKUPIiHHIM, IIyKPOBUM Jlia-
oetom (LLJI) 1-ro Tumy, rinoHaTpieMi€l0, HE3PO3yMIIUM
BUCOKUM piBHEM M’SI30BUX (PEpPMEHTIB, MaKpPOLIMTAPHOIO
aHeMi€lo, mepuKapAialbHUM/TIIEBPAIbHUM BUITOTOM He-
3PO3yMLiJIOI €TiONOTii; 0co0aM 3 BUCOKUM PU3UKOM PO3BUT-
Ky 3axBopioBaHb 113 — cunapomom JlayHa, CUHAPOMOM
Tepnepa, 3axBoproBaHHSIM Timodiza.

Y metaananisi (n = 79 727 naiieHTiB) OyJ0 BUSIBJIEHO
BiporigHe 30iblIEHHST pU3MKY METa00JiYHOIO CUHIPOMY
B 0Ci0 i3 CYOKIIIHIYHIM TilOTUPEeO30M. 3pOCTaHHS ITOKA3-
Huka TTT Ha 1 MMO/n cripusiyio 30ibIIEHHIO Macu Tija
Ha 1,1 KT y 90/10BiKiB i Ha 2,3 KT — y 3KiHOK. Y CBOIO 4epry,
BTpaTa MacH TiJla BUKJIvKayia 3HuKeHHs piBHsg TTI. Y ko-
roptHoMy gociimkeHHi Beijing Health Management Cohort
3a yyacTio 3615 XxBopux Ha CyOKTiHIYHUI TiTOTUPEO3 OYiI0
MPOJAEMOHCTPOBaHO, 110 CI 1oB’s3aHuli 3 pPO3BUTKOM Me-
TabOIIYHOTO CMHIPOMY B Moyionux 4ojoBikiB. Ille ogxe
nocmimkeHHst, Tehran Thyroid Research (n = 5786 marii-
€HTIB), He 3a(hiKCyBaIO KOPEJIALiil MixK SIBHOIO UM CYOKJTi-
HiuHOWO nuchyHkuie I3 i MeTabosiYyHUM CUHIPOMOM.
HacrtanoBu €Bpomneiicbkoi TupeoinHoi acomianii (E€TA)
2013 poky cBiguaTh Mpo BiJICYTHICTh J0Ka3iB HA KOPUCTh
MO3UTUBHOIO BIUIMBY JIEBOTUPOKCUHY Ha Macy Tijia B Ta-
LIEHTIB 3 oxxupiHHAIM i miarHoctoBanuM CI 3 piBHem TTT
<10 MMO/n.

B oci6 i3 LI 1-ro Tumy pusuk po3Butky CI' ctaHOBUTH
30 %. Ipudomy Lieit pu3uK 3pocTae 10 50 % rpu CymyTHii
XBOpo0i AnmicoHa. Y HactaHoBax €TA (2013) mamientam
i3 LIJI 1-ro TUImy peKOMEHAYETHCS IMOPIYHO MTPOBOIUTA
MoHiTopuHT piBHs TTT.

IIpu CI Hepinko crocTepiraloTh BUCOKI IMTOKA3HUKM
tupeornodyiny (TT), 3aranbHoro xosnecrepuny (3XC) i xo-
JIECTEPHUHY JIiIIOMIpPOTeiniB HU3bKOI miibHocTi (XC JITTHIL).
[MinBuiienHs nmokasHuka TTT Ha 1 MM O/ pu3BOaUTE 10
noaanpiioro miasuieHHs piBHg TI', 3XC i XC JITTHIILI.

CyOKJIiHIYHUT TiIMOTUPEO3 XapaKTepu3y€eThCs OioXi-
MiYHO HOPMAaJIbHOIO KOHIIEHTPALi€10 BiTbHOIO TUPOKCUHY
npu minpumeHoMy piBHi TTT y cupoBatiii KpoBi. 3rigHo 3
knacudikauieio M. Surks et al. (2004), 3a cTyreHeM TsIxX-
KOCTi BUIUISTIOTHCS Taki cTyrieHi CI: 1-1 cryneHb (M’ SIKuif):
TTI — 4,5—10 MMO/n, 2-it ctynens (Bupaxenuii): TTT
> 10 MMO/n. Takox icHytotb kiacu CI' (Razvis S. et al.,
2018): xnac 1 (TTTI nonan 4,0 a6o 4,5 no 10,0 MMO/n) i
kaac 2 (TTT > 10 MMO/n). I1pu npoBeneHHi iMyHOMe-
TPUYHUX aHAIi3iB BepXHs MeXa HopMaJabHuX 3HaueHb T 1T
craHoBUTh 4,0— 5,0 MMO/n. IIpotsirom no6u BmicT TTT
MOXe 3HauHO KosnmBatucs — 50 % cepeHbOro 3HaYEHHS.

Hnsg maumientiB i3 CI' Bikom < 70 pokiB ipu TTT
> 10 MMO/n, a takox ripu TTT < 10 MM O/ 3 KliHiYHUMU
cumriromamu €TA (2013) nmportonye nikyBanHs. Komu TTT
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<10 MMO/n i cumnromu CI BigcyTHi, HeoOXigHe criocTe-
peXeHHS 3a TALliEHTOM.

VY Biui > 70 poxkis ipu TTT < 10 MMO/1 i BincyTHOCTI
CHMIITOMIB TaKOX PeKOMEHIYEThCS criocTepexxeHHs . [Tpu
TTT > 10 MMO/JI, HasIBHOCTI KJIiIHIYHUX CUMIITOMIB 200
BUCOKOTO PU3UKY CEPIIEBO-CYINHHOI CUCTEMU PO3IJIsiia-
€TbCSI MOXJIUBICTh JTikyBaHHs CI.

AMmepukaHchbKa TuUpeoimHa acomialis (2012) pexo-
MEHIYE PO3TJISTHYTH MOXJIUBICTh JikyBaHHS nipu TTI
> 10 MMO/J1, ipu TTT < 10 MMO/n1 3a HasIBHOCTi CUMII-
TOMiB rinotupeosy, no3utTuBHux AT no TI1O, o3Hak aTe-
POCKJIEPO3Y CepLIeBO-CYAMHHOI CUCTEMU, CepLIEBOI HElO-
CTaTHOCTI 200 (PaKTOPIB PU3UKY LIUX 3aXBOPIOBAHb.

HariioHanbHUIA iHCTUTYT OXOPOHM 3I0POB’SI, YIOCKO-
HaneHHss MeaguaHoi gormomoru (NICE) Ta y3aranbHeHHS
kiaiHiyHuX 3HaHb (CRS) (2018) mpu TTT > 10 MMO/JT y
Billi < 70 pokiB peKOMeHaye JiKyBaHHsI, > 70 poKiB — CITO-
crepexkerHs. [Mpu TTT 4—10 MMO/n y Bili < 65 pokiB —
PO3IJIsSiA MOXKJIMBOCTI 3aCTOCYBaHHS 3aMiCHOI TOPMOHAIbHOI
Tepartii, > 65 pokiB — CIIOCTEPEKEHHSI.

EdexkTuBHicTsb i 6e3neka npusHaueHHs 31T malieHTam
i3 CI' BuBuanacs B 6araTboX AOCTIIKEHHSIX. Y HOCTiIKEHH]
2012 poKy NpOBOIMIIOCS CIIOCTEPEXKEHHS 3a TOPOCTUMU
ocobamu 3 CI' (n = 3996) BikoM > 65 pOKiB IPOTSTOM 2 po-
KiB. Bysio BusiBiieHO, 1110 MPU3HAYEHHS TOPMOHAJILHOI Te-
panii npu piBHi TTT 4,5—7 MMO/n ipu3Beio 10 3HUKEH-
Hs1 TTT 1o HopMaibHOrO piBHS B 46 % BUNAAKIB, i TUIBKKU
B 1 % — 1o siBHOTO rimotupeosy. [Ipu TTT > 10 MMO/a
y 10 % nanienTiB BusiBriiocst mporpecyBanHs CI i Titbku B
7 % — nopmanizarist mokasHuka TTT .

V koroptHoMmy mochimkeHHi (2020) Ha OCHOBI TaHUX
NHANES (n = 9020) nponeMoOHCTpOBaHO, 11O MiC/Isl CTaH-
JapTU3allii rpyn 3a BikoM, CTaTTIO, pACOBOI/E€THIUHOIO IIPU-
HaJICKHICTIO, piBHEM OCBITH, aHAMHE30M KYPiHHS, HASIBHICTIO
paKy i LBUAKICTIO Ki1yooukoBoi ¢inbrpattii CI™ acoliitoBaBcst
3 MiABUILEHUM ITOKAa3HUKOM CMEPTHOCTI Bifl YCiX IIPUYKMH.

Y koroptHoMmy pociimxeHHi (2023) Ha OCHOBI HaHUX
NHANES III (n = 10 666) 6yno BusiBieHo, mo CI' — He-
3aJIeXKHUI (PaKTOp pU3KKY CTEATOTUYHOI XBOPOOU MEUiHKH,
acoliifoBaHOi 3 MeTa0O0IiYHOIO0 TUCGYHKIIIEIO 3 MiaABUILE-
HUM ITOKa3HUKOM CMEPTi Bi yCiX IIPUYMH i CepleBO-Cy-
TUHHUMU 3aXBOPIOBAHHSIMU.

1lle B omHOMy KoropTHOMY mociimkeHHi (2024) Ha oc-
HoBi Taanx NHANES (n = 7683) BcTaHoBieHo, mo CI” He
MOB’sI3aHUH i3 3araIbHUM PU3UKOM i KOTHUM CUMIITOMOM
JeTpecii.

PexomeHpartii 3 tikyBaHHs1 CI” TpyHTYIOThCS IT€PEBAXKHO
Ha TIorJIsiAax ekcreptiB. Tak, y peTpoCneKTUBHOMY KOTOPT-
HOMY JOCITiIKeHH] 0yJ10 BUSIBJIEHO, 110 B 0cib i3 CI' BikoMm
40—70 poxiB JiKyBaHHSI JIECBOTUPOKCUHOM aCOIIil0BAJIOCS 3
HWXUYMM pU3UKOM (haTabHUX i HeaTaIbHUX KapaioBacKy-
JIIPHUX TIOMili, CMEPTi Bill YCiX MPUYMH HaBITh IiC/s CTaH-
JMapTU3allii JaHUX 3a BiKOM, CTaTTIO, KITACUIHUMU YMHHM-
KaMU Kap1ioBacCKyJISIPHOTO PU3MKY i BUxinHuM pisHem TTT.

PesynbraTu MeTaaHani3y cBimuaTh, 110 Kopexirisa CI'
3I'T 1eBOTHPOKCUHOM cripusie 3HMKeHHI0 BMicTy 3XC Ha
0,29 mmonb/n i XC JIITHILL — Ha 0,22 MMOIb/J1.

Jesiki 1ocmiKeHHsST pEeKOMEHIYIOTh PO3TIOYMHATH JTi-
KyBaHHS B oci6 3 piBHem TTT y mexax 7,0—9,9 MMO/n,
0COOJIMBO B MALEHTIB, SIKi MOJIOJLLI 3a 65 POKiB.

Y Benukomy paHIOMi30BaHOMY KOHTPOJIbOBAHOMY J10-
cnimkeHHi (PKJL) He Oysi0 BCTAHOBJIEHO BIUIMBY JIiIKYBaHHS
CT B oci6 BikoM > 65 pOKiB JIEBOTUPOKCUHOM Ha SIKiCThb
SKUTTS i CTYTiHb BTOMJTIOBAHOCTI. Y MeTaaHaJli3i TaKOX TTiJi-
TBepIKeHo, 1110 31T He acoliI0EThCS 3 TOMIMILIEHHSIM SIKO-
CTi KUTTSI, 3MEHIIIEHHSIM BUPaXKEHOCTI CUMITTOMIB i3 OOKY
1113, nenpecii, BTOMJIIOBAHOCTI, a TAKOX HE MA€ BIUIMBY Ha
piBeHb M’SI30BOI CHJIM Ta iHAEKC MacH Tinia.

3a pesyabratramu cuctrematuaHoro orsiny (20 PKJI,
n = 2192) He paagaTh po3nouynHaTu JikyBaHHs CI'y Giib-
IIIOCTi JOPOCJIMX, OKPIiM 0Ci0 KiHOYOI CTaTi, AKi IMJIaHYIOTh
BariTHicTb, i3 piBHeM TTT > 20 MMO/x1.

Crnipg Bif3HAUYUTH, 1110 HA CbOTOAHI TPUBAE AUCKYCist
LIOIO TAKOrO MUTAHHS, K AiarHOCTUMKA i aJIrOPUTM JIi-
KyBaHHS XiHOK i3 CI' i TOBTOpHUMY BUKUIHIMM B aHaM-
He3i, a TakoX TMoporose 3HauyeHHs TTI y BariTHuX kiHOK
npu BctaHoBlIeHHI giarHo3y CI'. Llbomy nutaHHIo Oyia
npucssiueHa 70-Ta 1mopiuHa KoHdepeHiliss bputaHcbKoi
TtupeoinHoi acouiaiii (Jlonaon, 2022). Maiixe Bcs MmequuHa
CIIIBHOTA JOCSTIIa 3roau 1omo Toro, mo CI ciix rikyBatn
JIeBOTUpoKcHOM. OHAaK J0Ka3u mepeBar Moro 3acTocy-
BaHHSI TOUYHO He Bimowmi. JIBa HaiiOinbmIi paHmoMizoBaHi
KOHTPOJIbOBaHi TOCIIiIKEHHS i3 IbOTO MUTAHHS HE BUSIBU-
JIV TOJIIMIIEHHS aKyIlIepChbKUX/HEOHATaJbHUX HACTIIKIiB
Ha TJIi JiKyBaHHS JIeBOTUPOKCUHOM il Yac BariTHOCTI,
ajie B IMX JOCTiIXKEHHSX Tepallilo MOYMHaIM 3aHaATO Ili-
3HO — Ha MOYaTKy JPYroro TpUMMeCTpy BariTHOCTI. Takox
JIOBENIEHO, 1110 PYTUHHE JIiKyBaHHS JIECBOTUPOKCUHOM He
MoOXe OyTU PeKOMEHI0BAHO €YyTUPEOINHUM TalliEHTKaM 3
aBTOIMyHHMM TUPEOIAUTOM 3 BUCOKUM TUTPOM aHTHUTIJ J0
TUPEOTIEPOKCUAA3H.

Komnm x motpi6Ho nikyBatu CI'? 3a BimoMuMu MixkHa-
pOAHUMM peKoMeHaauismu, npu piBHi TTT > 7,0 MMO/n
y BiLli < 65—70 poKiB IIPOIIOHYETHCS MOHITOPUHT; 33 HasIB-
HOCTi 3HAYHMX KJIIHIYHUX O3HaK CJIiJ pO3MJISIHYTH ITpU3HAa-
yenns 3I°T. Ipwu piBui TTT 7,0—10,0 a6o > 10,0 MMO/n
MalieHTiB HeOOXiaHO JiKyBaTH. ¥ Billi 65—75 pokiB mpu
piBHi TTT > 7,0 MMO/n nauienTiB He Jikytotb; TTI 7,0—
10,0 MMO/n — po3rIsiHYyTH TOUITBbHICTh Tepallii 3a HasiB-
HOCTI KJIiHiYUHMX cumnTomiB; > 10,0 MMO/n1 — nikyBatu.

Komnu xinka mraHye BariTHicTb, ae Mae TTI Buiie Bix
pedepeHTHOT HOpMU, TTpU3HAUYAEThCST JIeBOTUpoKcuH (Ede-
pokc®) y HM3bKii 103i 1 MKr/kr/mo6y. Kpim Toro, mpo6-
He 6-MicsiaHe JTikyBaHHS teBotupokcrHoM (Edepokc®) y
HU3bKIiii 103i 1 MKT/KI/m00y Npu3HavYaeThcsl 0cobaM BiKOM
nonan 70 pokiB 3 pisHem TTI > 10,0 MMO/x1.

Jlo3yBaHHSs TabJieTOBaHUX MpenapariB 3aMiCHOI rop-
MOHAaJIbHOI Teparii JICBOTUPOKCUHOM Bapilo€ Bim 25 mo
300 mkr. TToBHMII miama3oH 103yBaHb TabJIETOK JIEBOTH-
POKCHHY J03BOJISIE MPOBOJAUTE TOYHE TUTPYBAHHSI, IPOBO-
IIUTU YepryBaHHS 2 103 UM AOJABaHHS IIOTUXKHS 1/2 Ta-
OJIeTKU.

Craprosa 3I'T, oco6a1BO B 0ci6 BikoMm > 65 poKiB i3
CTI ab0 YMHHUKaMU PU3UKY CEpPLIEBO-CYIMHHUX 3aXBOPIO-
BaHb, IPOBOAUTLC JeBoTUpoKcHOM (Edepokc®) y mosi
25—75 mkr/mo6y. Yepes 6—8 TmxkHiB 3a piBHem TTI mo3a
JIeBOTUPOKCUHY KopuryeTbes. LinboBum piBHem TTT €
TIOCSITHEHHSI TTOKa3HMKA Y Jliara3oHi pepepeHTHUX 3HAYEHb.
V BikoBiii rpymi > 70—80 pokiB 1iaboBuii piBeHb TTI cta-
HOBUTD 4,0—6,0 MM O/1.
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3rimao 3 pekomeHmauismMu €TA (2013) mpu piBai TTT
4,5—10 MMO/n pitieHHS TIpo 3aMiCHY TOpMOHAaJIbHY Tepa-
milo npuiiMaeThes iHmuBimyanbHo. [lpu 1boMy BpaxoBy-
FOThCSI TaKi 3aXBOPIOBAaHHSI, SIK aBTOIMYHHUI TUPEOIAUT,
pesexiist L3, nucraHiiifina mpomeHeBa Tepartisi 3 MPUBOLY
MyXJIMH TOJIOBU/IIUI, TUCTiNiAeMist, aheKTUBHI po3nanu,
NeNpecrBHi CTaHU.

V maiieHTiB 3i CTEHOKApIi€l0 CIIOKOIO i ITiC/Is mepeHe-
CceHoro iH(papKTy MioKapaa peKoOMeHI0BaHa MOYaTKOBa
11032 JICBOTUPOKCUHY — 12,5 MKr/mo0y (6,25) 3 MOBIJIbHUM
11 migBumeHHsIM. OmHOYaCHe BUKOPUCTAaHHS OeTa-amape-
HOOJIOKATOPiB MOXKe IMOJIETIIYBAaTU IIPOLEC TUTPYBAHHSI.
V nauieHTiB 3 imemMiuHo10 XBopob6oio cepiis (IXC) i cteHO-
KapZIi€lo HaMpyry ro4yaTtkosa 403a JEBOTUPOKCUHY CTaHO-
BUTb 25 MKT/100Yy.

JlikyBanus CI' neBotupokcurom (Edepokc®) umHUTD
BIUIMB i Ha iHIIi 3axBoploBaHHs. [lpu cepueBiit Hemo-
CTaTHOCTI BiH HopMautizye cepueBuii Bukua; npu IXC Ta
CTeHOKap/ii — HOopMaJii3ye CKOPOTIUBY 3AaTHICTh JIiIBOTO
IIUIYHOYKA; IIPY TaxiapUTMii — 3HMKYE TiaCTOJIYHUI ap-
TepiaJIbHUI TUCK; MPU MePUKapAiaIbHOMY BUIOTI — 3HHU-
KY€ piBeHb XOJIECTepUHY B CUPOBATIIi KPOBi; IIPpU TOCTPiit
ceplieBiii HemocTaTHOCTI 0e3 3aXBOpIOBaHb CEPLIEBO-CY-
IUHHOI CUCTEMU — HOPMaJIi3y€e AiacTOMIUHY (PYyHKIIiIO
cepusl.

Kniniunuii éunadox 1. Tlauientka M., 82 pokiB, B aHa-
MHe3i — BY3JI0BUIi 300. 3rimHO 3 peKOMeHIALiSIMU Kapaio-
Jiora BUKOHaHO ckpuHiHTr ¢yHkuii (3. Pisenp TTI —
6,92 mmonb/n, T4, T3 — HopMma.

Y nanomy Bunanky 3I'T He peKoMeHIOBaHa. 3 BiKOM
BinOyBaeTbcst 3poctanHst piBHst TTT (TTT 6,92 mmonb/1 —
y Mexkax BikoBoi Hopmu). OuiHky dyHKiii L3 ciig mposo-
IUTH yepe3 1—3 micsii.

Kniniunuit eunadok 2. Tauient I'., 56 pokiB, B aHaMHe-
3i — rineprteH3ist, iHapkT miokapaa, nuciinigemist, LT
2-ro TUILy, CUHAPOM iHCYIiHOPe3UCTeHTHOCTi. CKpUHIHT
1113 BusiBUB, 1110 TIpoTsiroM 2 pokiB piBeHb TTI 3pic i3 4,9
10 8,219,7 mmonb/i, AT go TITO — 640.

VY nmauienTa I'. Ha ¢OHiI aBTOIMYHHOTO TUPEOITUTY Mi-
arHoctoBaHuii CI'. 3 orisny Ha KOMOpPOiIHICTh 3aXBO-
proBaHb, BiK maiieHTa (56 pokiB), MIPOrHO30BaHy TPUBa-
JIICTb KUTTS CJIiJ PO3IOYaTH JiKyBaHHS JIEBOTUPOKCUHOM
(Edepokc®).

Kniniunuii éunadok 3. Tlauientka B., 43 pokiB, B aHaM-
He3i BUKUIHI Ha paHHiX TeépMiHax BariTHOCTi (3), IMCMEHO-
pesi; TUTaHY€E BariTHiCTh. 3TiTHO 3 MEAUYHOIO TOKYMEHTa-
uiero pisenb TTI konuBaeTbes Bif 6,9 m1o 9,24 MMmounb/1,
T4, AT oo TI1IO — HOpMA.

BpaxoBylouu naHi aHaMHe3y I J1abopaToOpHi O3HAKM,
nauieHTui B. pekomennosana 3I'T neBotupokcuHoM (Ede-
pokc®) y mo3i 75 MKr/mo0y.

Otxe, ByacHa niarHocTuka CI' mo3BoJisie TOKpaIuT
3arajbHUI CTaH, SIKiCTb KMTTS ITalli€HTa, 3aII00IirTH po3-
BUTKY YCKJIAJHEHb i MPOrpecyBaHHIO eHIOKPUHHO-MeTa-
0OJIIYHMX po3IamiB y MaiioyTHboMy. Ha choromni KiiHi-
LUCTHU TIPU MPUUHATTI iHAUBIAyaIbHUX KJIIHIYHUX PillIeHb
MOXYTbh PO3IIMPUTU MOXKIMBOCTI MPU3HAYCHHS 3aMiCHOI1
ropMoHaJIbHOI Teparii JeBoTupokcuHoM (Edepokc®)
3 ypaxyBaHHSM IIepCOHi(iKOBaHUX CTpaTeriil JiKyBaH-
Hs CT.

3ainysau kadenpu enmokpunoJorii Hanionanabaoro
MeauyHoro yHisepcurtery iMeni O.0. Boromobis, 10KTOp
MeanyHuX HayK, npocecop IOuis Iropisna Komicapenko Bu-
CTYmwia 3 10mnoBinmo «OcodauBocTi nepeodiry rinoTupeosy
B cy4acHuX ymoBax. IIpakTuyni acnekTu».

KotiniuHo Tinmotrpeos BusBisieThes B 0,3 % aMepukaH-
CBKOTO HaceJeHHs 31 3HAYHOIO MepeBarolo miciis 65 pokis.
V 7 pa3ziB vacrTille BiH BUHMKAE B XiHOK, HiXK Y YOJIOBIKiB
(40 Ha 10 000 vs 6 Ha 10 000). dakTOPK PU3UKY TITOTUPEO3Y
BKJIIOYAIOTh aBTOIMYHHI 3axBoproBaHHs1 — LIJI 1-ro tumy,
LieJTiaKisi, aBTOIMYHHUI aTpodiuHUiT raCTpUT, aBTOIMYHHU A
MOJIieHAOKPUHHUI cUHAPOM. 1o hakTopiB pU3UKY MOPY-
meHHs GyHkuii 1113 Takox HajgexXaTh: TOPYIIeHHS (DYHKIIiL
I3 y ciMeitHOMY aHaMHe3i, HasgBHICTb aHTUTUPEOITHUX
AHTUTLJI, paHHI pePOAYKTUBHI BUTPATH I TIepeadacHi I1o-
JIOTU B aHaMHe3i, cyo(epTUIIbHICTh, OTPOMiHEHHS AUTTHKU
rojoBu Ta 1mui, Bik moHan 30 pokiB, JiKyBaHHS aMiona-
poHOM abo JITiEM B aHaMHe3i, HEeIIOJAaBHE OOCTEXKEHHS 3
BUKOPHMCTAHHSIM palioioy.

AMepurKaHChKa TUPEOITHA acolliallis peKOMEeHIYE IIpo-
BOJIMTU CKPMHIHT TUPEOinHOI nucdyHKIii 3 35 pokiB 3a
BimcyTHOCTI B aHaMHe3i aucdyHkiii I3 i antutupeoinHux
AHTUTLT — OMH pa3 Ha 5 POKiB.

lmotupeos — 11e 3aXBOpIOBaHHS, SIKE 0OYMOBJIEHE CTili-
KWUM 3HUXXEHHSIM [Iii THPEOIMHUX TOPMOHIB Ha OpraHu-Mi-
1eHi. 3rigHo i3 cyyacHo Kiacudikailielo BUILISIOTh:

— TIEpBUHHUIA TIMOTUPEO3, IKWI1 BUHUKAE BHACIIIOK
3HMXKEHHS 0iocuHTe3y rTopMoHiB 1113;

— LEHTpaJbHUI1 (TimoTazamMo-rinodizapHuii) TiTOTUPe-
03, 1110 PO3BUBAETHCS MPU YpaxkeHHi Tinodiza (BTOpUHHUI
rinoTupeo3) 4 rimorajamyca (TPeTMHHUI TiIOTUPEO3);

— nepudepUIHUii TiNOTUPeo3, 00OYMOBIEHUI pe3rc-
TEHTHICTIO TKAHUH 10 TUPEOITHUX TOPMOHIB;

— CYOKIIIHIYHHMU TilOTUPEO03 — CUHIPOM, IIPU IKOMY
MiABUIYEThCS KOHUEHTpalist B KpoBi TTI Ha Ti1i Hopmab-
HOTO PiBHSI TUPOKCHUHY i TPUUOATUPOHIHY;

— TPaH3UTOPHUN TIMTOTUPEO3 — 1€ TiIMOTUPEO3, 110
PO3BUBAETHCA Ha (pOHI OaraTbox 3aXBOPIOBaHb (CTaHIB) YU
npuiioMy JIiKapchbKuX mpenapatiB. BiH 3naTHuit mo camo-
BUJIBHOTO 3HUKHEHHS TICIs JIiKBiIallil eTioJIOriYHUX YUH-
HUKIB.

CyOKJiHIYHUI TIMOTUPEO3 NiarHOCTYEThCS MPU ITill-
puuieHHi TTT y mexax 4,0—10,0 MmMO/n a6o moHan
10 MMO/n nipu piBHi T4 BiIbHOTO B MeXXax HOPMH i BiICyT-
HOCTi CMMITOMIB TinoTupeosy. ¥ nonyJsuii CI 3ycTpiva-
€Tbcs B 4—8,4 % BUMAIKiB, YacTillle B KiHOK 3 TIOPYIIEHOIO
(eprunbHicTiO. 3i 30iIbIIIEHHSIM BiKY 1Or0 YacTKa 3pOCTaE.

[Ipu Buepmie BusBieHoMy mminBuineHoMy piBHi TTI i
ropMOHaJIbHOMY piBHi T4 ¢1i1 MpOBOAUTH IMTOBTOPHE BU3HA-
yeHHs1 TTT, T4 BinbHoro, AT mo TIIO uepe3 2—3 micsi.
Mononum nanieHtam (< 65 pokis) ipu TTI > 10 MMO/n
MPOBOAUTHCS 3aMicHa Teparist, mpu TTT < 10 MMO/n 3a
HasIBHOCTI KJIiHIYHUX CUMIITOMiB MOXJIMBa TTpoOHa Tepa-
nist TupokcuHoM. Axio TTT uepes 3—4 micsii yBililIoB y
pedepeHc, a KiIiHika 30epira€TbCst, TAPOKCUH BiIMiHSIIOTb.

CT moxe nepeiiTu B MaHidecTHU rimotupeos. Lle
IIpOrpecyBaHHs YacTillle BimOyBaeThCS B 3KiHOK, IMalli€HTIB
CTapIlIOro BiKy, 32 HASIBHOCTI aHTUTLII 10 TUPEOTIEpOKCHIA -
31, Tipu cupoBaTkoBomy piBHi TTT > 10,0 MMO/n, abas-
1ii pamioitomoMm i3 mpuBoay xBopobu ['peiiBca B aHamHe31,
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OUCTAHIIIMHIN MPOMEHEBII Tepalril 3 MPUBOLY HETHPEOim-
HUX 3JI0SKICHUX HOBOYTBOPEHb B aHAMHE3i, TOBrOTPUBaiit
Tepalrii JIiTieM, IpUiiOMi BEJIMKOI KiJIbKOCTI ony (fiomo-
KOHTPACTHI TpernapaTu, aMiofapoH, eKCTPAaKT MOPCHKUX
BOJIOPOCTENA).

TNaiieHTH 3 TiNOTUPEO30M Ipen’ ABISIOThL CKapTu Ha
KBOJIICTh, COHJIMBICTb, CyXiCTh LIKipu (cumnToMm bepa —
OTpyOiHHS WIKipW Ha JIKTSIX), CIIOBiIIbHEHHSI BUMOBH,
ONYTJiCTh 00MUYYst, BUTTaAiHHs Bosoces (90 %). Y 64 %
Mali€HTiB BUHUKAE MEP3JIsIKyBaTicTh, 58—70 % — Opanu-
Kapnist, 50—70 % — 3HWKEeHHS IMaM’sITi, 3pOCTaHHS Macu
TiJIa, OXPUILTICTD rosiocy, 48 % — 3anopu, 62 % — 3HUXKEH-
HSI CITyXy, 52 % — mapecTtesii.

CHUHIPOM HETUPEOIAHOI MaToJIOTii — 1ie BiIXUJIEHHS
MOKa3HUKIB BMICTy TUPEOIZHUX TOPMOHIB y CUPOBATIIL
BHACJIiI0K nepudepruyHux 3MiH ix MeTabosizmy i/abo
TPAHCIIOPTY Ha TJIi BiACYTHOCTI cynmyTHbOI naTtoJorii 1113,
rinogiza i/a6o rimorasmamyca. CUHIAPOM HETUPEOIMHOT
naTtoJjorii 1-ro Tuny (cuHapoM Hu3bkoro T3) odymoBie-
HUI ypaxXeHHSIM OpraHiB, y SKUX BioOyBa€eThcs nepude-
PUYHUI MeTaboJ1i3M TUPEOITHUX TOPMOHiB. BiH BUHUKae
MIPY 3aXBOPIOBAHHSIX MTEUiHKM (XpOHIYHI TeTIaTUTH, LIIPO3,
FOCTPMIA TEIaTUT Ta TOCTpa MEeYiHKOBA HEJIOCTATHICTh);
TOCTPUX i XpPOHIYHUX MOPYIIEHHSIX MO3KOBOTO KPOBOOOITY,
HaOPSIKY MO3KY; TOJIiOpraHHiil HEI0CTaTHOCTI; 3aXBOPIO-
BaHHSIX HUPOK (rocTpa HUPKOBA HEAOCTATHICTh, TJIOMe-
pyJIOHeDPUT); 3aXBOPIOBAHHSX , 11O CYMPOBOIXKYIOTHCS
MPUTHIYEHHSIM JIei0IMHA3HOI aKTUBHOCTI (OXUPiHHS,
rinepiimigemis, 3anizogedinuTHa aHeMisI, IIyKPOBUM Hi-
abeT, rocTpi cepleBO-CYAUHHI MOMAil, TpaBMU, 3arajbHi
npoluecH, iHdeKIIiliHi 3aXBOPIOBaHHS ).

HNudepeHiialbHy 1iarHOCTUKY CUHAPOMY HU3bKoro T3
MPOBOISTh 3 IEPBUHHUM TiOTUPeo30oM. i CUHApOMY
HU3bKoro T3 xapakrepHe 3HIKeHHS T3 OiIBIIOI0 MipoIo,
Hix T4, HopManbHUIT a0o nminBuineHuit piseb TTT, HOp-
MaJIbHUI MOKa3HUK BibHOTro T4, migBUIEeHHS pUBEp-
ciitHoro T3. I1pu nmepBUHHOMY TilTOTUPEO3i BUSIBISIETHCS
OiblI 3HauyHe 3HMKeHH T4, Hix T3, migBumenus TTT,
3HMKEeHHSI BiibHOTO T4 i peBepcuBHOTO T3.

11 JTiKyBaHHSI TiMOTUPEOo3y SIK Tepartisl Mmepiioi JiHil
MPU3HAYAETHCS JIEBOTUPOKCHUH. Lle 06ymMoBIeHO eheKTHB-
HUM YCYHEHHSIM CUMIITOMIB TilIOTUPEO3y, TPUBAIUM J10-
CBIiZIOM YCITIIITHOTO 3aCTOCYBaHHSI, IO3UTUBHUM MpodieM
MOOIYHUX SIBUIII, TIPOCTOTOIO 3aCTOCYBAaHHSI, JOOPOIO abcop-
OlIi€10 B KUILIEYHUKY, TPUBAJIMM MEPioI0M HalliBBUBEAESHHS
i HI3bKOIO BapTiCTIO.

3rigHo 3 peKOMeHAallisIMi AMEPUKAHChKOI TUPEOiTHOT
acollianii/AMepuKaHChKOI acoliallii KJIiHIYHUX eHIOKPU -
HoutoriB 2022 poKy:

— TIpY MOHITOPUHTY O0O3U 3aMiCHOI Teparlii JTeBOTH-
POKCUHOM BU3HA4YUTH piBeHb T4 BinbHOTO Ha piBHi 3 TTT;

— IpU IpU3HAYEHHI 3aMiCHOI Teparlii IeBOTUPOKCUMHOM
BIIepIie a00 IIPU 3MiHi 1031 IIPOBOIUTY MOHITOPUHT e(heK-
TUBHOCTI yepe3 4—8 TUXKHIB, a Mic/Isl BU3HAYSHHS aleKBaT-
HoI 1031 — BuMiptoBaHHd piBHg TTT mpoBoauTH KOXHI 6
MiCsILIiB, 3romoM — 3 iHTepBajoM 12 MicsIiB, ajie MOXHa i
yacTillle 3a KJIiHIYHUX TTOTPeo;

— HopMaJibHUI pedepenTHMIt giana3oH TTT 3MiHIOETh-
cs1 3 BiKOM. Y JIIOAMHU TPEThOTO MOKOJIiHHS BiH CTAHOBUTH
BEPXHIO MeXXY HOPMaJIbHOTO PiBHS;

— MauieHTaM, CTapLIKM 3a 65 poKiB, MOTPiOEH iHAK-
BinyanbHuit miaxia. [Mpu TTT > 10 MMO/n migBuiyeThes
PM3UK CeplLIeBO-CYOIMHHOI CMEPTI I ceplieBOi HeAOCTaTHO-
cti. ToMy citif po3rIstHYTH MUTaHHS 3aMicHoOi Tepartii. [Tpu
TTT 4,12—10 MMO/71 i HasIBHOCTi CUMIITOMIB TilOTUPEO3Y,
MiABUIIIEHHI apTepiaiIbHOTO TUCKY, aTePOCKIEPOTUUHUX
CepLEeBO-CYIMHHUX 3aXBOPIOBAHHSIX, CEpPLIEBiii HEOQOCTaT-
HOCTIi TaKOX PO3IISINAIOTh MPU3HAYCHHS 3aMiCHOI Tepaltii;

— BHUKOPHUCTAHHS INIFOKOKOPTUKOINIB Ma€ TepeayBaTh
MPU3HAYEHHIO JIEBOTUPOKCUHY B pa3i MOEIHAHHS €HI0-
KPUHHOI MaTOoJIOTil.

Cain BiA3HAYUTHU, 1110 B JEBOTUPOKCUHY CKJIAAHUMI
npodinb crabinbHOCTi. BiH uyTauBuii 10 pizHUX haKkTOpiB
JIOBKIiJIJIs: CBITJIO, KUCEHb, BOJIOTiCTh. TakoX, sIK MoKa3a-
JIM TOCHIIKEHHS, esKi JOMOMIiXKHI pedoBMHU (J1aKTO3a,
MiKpOKpUCTajiuHa 1IeJl0JI03a, MaHIT, KpocKapMeao3a)
MOXYTh MOTipIIyBaTu CTabiAbHICTHh TUPOKCUHY. ToMmy,
1100 TOCSITHYTH OiJIbIII KOHTPOJIBOBAHOTO I TPOTHO30BA-
HOTO JIiKyBaHHS TilOTUPEO3y, BAPTO BUKOPUCTOBYBATU
rnpenapaTy 0e3 JIAKTO3M Ta iHIIUX T0AaTKOBUX PEYOBUH,
1o 3a0e3revye MaKCUMaJbHY CTabUIbHICTh 403U JIEBOTU -
DOKCHHY.

Edepokc® Mae cydacHy (opMysy JIEBOTUPOKCUHY 3
KpamuM IpodizeM crabiabHOCTi. 1le HOBuUiT OpeHn JieBO-
TUPOKCUHY B YKpaiHi, AKUii ToYaB BUPOOJISATUCS TTi3HillIe,
HiX OUIBIIICTh JIEBOTUPOKCHUHIB y cBiTi (y 2019 poui cTtaB
npomxasaTucsa B Himeuuunni, 3 2022 poky — B Ykpaini). Tomy
npu BUpoOHMITBI Edepokcy® Bramocst yHUKHYTH Tofia-
BaHHs OLTBIIOCTI MOIIMPEHUX AOMIOMIXKHMX PEUYOBHUH, 110
3MEHIIYIOTh CTaOUIBHICTh Mpernapary, ajKe Bci HaabaHHs
HayKM 1110710 30epeKeHHs CTaOLIbHOCTI i1 Oe3meKu mpernapa-
Ty BXe BpaxoBaHi! Edbepokc® He MiCTUTB JJAKTO3M, MaHITY,
KPOCKapMeJIo3u, KapTOILITHOTO KPOXMaJIIO i XKeJaTUHY.

BukopucraHHs XeJTaTUHOBUX KaIlCyl HE € OaxkaHUM
JIJIs1 6araThoX JII0JIeH, sIKi BBaXKaloTh cede BeraHamMu. BoHu
BUKJIIOUAIOTh 3i CBOTO paIlioOHY BCi MPOAYKTU TBAPUHHOTO
MOXOJIKEHHSI: M’SICO, TITUIIO0, pUOY, MOJIOYHI MPOIYKTH,
stitust i Men. Ix xinpkicTs B YkpaiHi 36inbiryerses. [pu
JOCITiIKEHHI 0YyJ10 BUSIBIIEHO, 1110 21,6 % yKpaiHLIiB Ta yKpa-
THOK y2Ke HE BXUBAIOTh TPOAYKTH TBAPUHHOTO MTOXOIKEHHS
a00 X HAMararTbCs SMEHIITUTH CTIOKMBAHHS NESIKUX 3 HUX.
OTXe, KOXHa I1’5ITa JIIIMHA € TMTOTEHLIIMHUM CITOXMBayeM
DPOCJIMHHUX aJIbTEPHATUB.

CraTHCcTHKa BEraHCTBa B YKpaiHi cX0Xka Ha CBITOBY:
13 % 0cib He BXMBAIOTh KOAHUX MPOAYKTIB TBAPMHHOIO
TTOXO/IKEHHS 1 iTeHTUDIKYIOTh CBOE XapuyBaHHS SIK BeTraH-
cbke. Tpoiuku 6inbie, 18 % ocib, TOTpUMYIOThCSI BereTa-
piaHCTBa, TOOTO B3araji He BXXMBAIOTh M’sica Ta puoH, aje
insaTh MOJTIOYHY NMpoaykiito. Takox € rpymna (19 % crioxuBa-
4iB), sIKa iCTh pyOY Ta MOJIOYHI ITPOIYKTHU, ajie BiIMOBUJIACS
Bim M’sca.

Bonnouac Halibinblla rpyna — 1ie JIIOAU, SIKi He Bil-
MOBJISIIOTBCSI BiJl KOHKPETHMX MPOAYKTiB TBAPUHHOTO T10-
XOJIKEHHSI, aJle HAMaraloThCsl 3MEHIIUTH IXHE CITOXWBaHHS.
Cepen onutyBaHuX 7 % HamMaraloThcsl OOMEKUTH KiJIbKiCTb
M’sICHOI TTpoayKiii B pauioHi, 33 % — moiouHoi, 63 % —
i M’SICHUX, i MOJIOUHUX MIPOIYKTIB.

TakoxX MpocTeXYEThCST TEHASHIIIS 10 3aJIESKHOCTI BifI-
nowinei Bin teputopii. Tak, y Kuesi cnocrepiraetbest
HaKOiIbIIA KiJIbKICTh MPUXWILHUKIB BeraHcTsa (25 %),
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a BeTreTapiaHCTBO 3arajloM BUSIBUJIOCS MOMYJISIPHIIIIAM Y
LeHTpaabHUX obacTsaX. KilbKicTh Ttoael, sIKi HamararoThb-
Cs1 BMEHILIUTU CITIOXKUBAHHS M’ SICHUX i MOJIOYHUX TIPOIYK-
TiB, CYTTEBO TMEepPEBaKa€ HA 3aXO/Ii.

Edepokc® He MiCTUTD XeTaTUHY, TOMY BiH MiAXOINUTh
IUTS IO, SIKi JOTPUMYIOThCSI BereTapiaHcTBa. Kpim Toro,
icHyI0Tb i1 iHii mepeBaru Edepokcy®. OcobnmBa TEXHOJIO-
rist Bupo6HuLTBa TabseToK Edepokc® mo3Bolise 30epertu
TOYHICTh MTPU PO3MiIIEHHI TaOJETKU HABIILJI, 11O TO3BOJISIE
TOHKO i YiTKO TUTPYBaTH J03Yy Mperapary.

Y nucronani 2022 poky OyB IpOBEIEHU I CTaATUCTUIHUI
aHaJji3 BidNnoBinHUX (papMaKOKiHETUYHUX JaHUX, OepKa-
HUX Yy JOCJiIXeHHI 0i0€KBiBaJIeCHTHOCTI TECTOBOIO 3aCO0Y
JIEBOTUPOKCUHY HaTpito, Tabsetku 100 MKT, BUpOOHULITBA
kommadii «Jlingogapm I'mM6X», i pedbepeHTHOTO 3aCO0Y
JIEBOTUPOKCUH HaTpiio, TabneTkn 100 MKT, BUpOOHUILITBA

kommanii «Mercury Pharma rpyn JITn», Benuka bpura-
Hig. Lleil aHai3 mpoaeMOHCTpyBaB, 11O 1i MpenapaTu €
0iOeKBiBaJIECHTHMMM, TOOTO BiAIIOBiZAIOTh PEryIsSITOPHUM
KPUTEPisiM IS JTiKapChbKMX 3aC00iB 3 By3bKUM TepareBTHY -
HUM iHIEKCOM.

Otxe, Edbepokc® — 1ie mpemnapat IeBOTUPOKCUHY, STKUIA
Mae 0e3CyMHiBHi nepeBaru. BincyTHiCTh JJaKTO31, MaHiTYy,
KpOocKapMeJio3u, KapTOIISTHOTO KPOXMaJTto 3a0e31euye cTa-
OibHICTD Hmitoyoi peyoBMHU. HagBHicTh pizHux mo3 Ede-
pokcy® (25, 50 i 100 MKT) 103BOJISIE 3MiAICHIOBATH TIOKPOKO-
Be TUTPYBaHHS 1O 12,5 MKT, a TOUHUIA PO3MOIiT TaAOJIETKHU
3aBISIKU TEXHOJOTII snap-tab — po3moaisisITH Mmpernapar Ha
piBHi 1031. TakoX BaxKJIMBi HasIBHICTb EKOHOMIUHOI yIa-
KoBKM 110 100 TabeToK i HiMellbKa SIKiCTb.

ligrotysana TetaHa Ynctuk W
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4 Crieuiani30BAHMA MAQMOAOTIYH LUIeHTP, M. KuiB, YkpaiHa

PAOK MOAOYHOT 30A03M K 3ArpO3AUMBUMN CLLeHAPIN
Y pe3yAbTATI PO3BUTKY NepexpecHOro CUHAPOMY

eHAOMEeTPIo3y T AOOPOSAKICHOT MACTONATII:
OTASA AiTEepatypu

Pestome. AkTyanbHicTb. 3a faHumm HawioHanbHOro KaHUep-peecTpy YkpaiHu, CMepTHICTb Bif paKy MosioY-
Hoi 3ano3n (PM3) npogosxye nocigatvn nepLui Micuysi y CTPYKTYPi OHKOIOrYHOI naTonorii XiHO4Y0ro HacesieHHs.
BusHa4Hy ponb y po3sutky PM3 Moxe BigirpaBatv nepexpecHuii cuHapom (oBepnan-cuHAPOM) reHiTarabHOro
eHpomertpiody (FE) Ta 4OGPOsIKICHOro 3axBoproBaHHsI MOJI04HOI 3ano3n (A3M3). MeTta: BukopucToByroYn faHi
cyyacHuX NitTepaTypHUX [XXepes, posrisaHy T oBepnan-cuHapom I'E ta 3M3 sik nepenpakoBuii natepH y po3BuT-
Ky PM3 i okpecnntn MoXnuBi Kpoku BUpiLLeHHs npobnemy. MaTepianu Ta metoaun. NoLuyk i Binbip nybnikayiv
3givicHioBaBscs y 6asax gaHnx PubMed ta Google Scholar 3a Takumun TepmiHamu: reHitanabHu eHaoMeTpios, [o-
6posiKicHe 3axBOPIOBaHHS MOJIOYHOI 3a51031, MacTonarisi, QhibpoO3HO-KICTO3Ha ANCIIAa3isi, MacTasirisi, pak Mosioy-
HoI 3a5103n, ropmoHoTepariis. Pesynbratun. [lepekoHnnBuii 38’130K MK eHAOMETPIO30M i ¢hi6pO3HO-KICTO3HOO
XBOPO60 BCTAHOB/IEHO Y (hepTuiibHUX XIHOK: nowmpeHicTe 3M3 y nayieHToK 3 eHOMETPIO30M CTaHOBUTL
36-38 %. [MinoTHI KNiHIYHI BOCTIMKEHHS MIGTBEPANIN, LLO B XIHOK 3 €HAOMETPIO30M, sIKi OTpUMyBau gieHorect
y [o3i 20 Mr/goby nepopasibHO BPOLAOBX 24 TUXKHIB, Npy OUiHLI BMIMBY rporectareHy Ha rpyav 3a [JOornoMoror
YIIbTPa3ByKOBOro [OCTAXXEHHS CrIOCTEPIranocs BiporigHe 3MEHLLEHHST PO3MIpIB MOsI04HOI 3ano3u (p < 0,023) Ta
perpec macTonaTndHux 3miH. BigaHa4anocsi HeaHa4YHe 3MeHLIeHHs (p = 0,089) MakcumaribHOro giametpa rpoTok.
Ha etanax po3sutky osepnan-cuHgpomy E Ta A3M3 i3 nigrBepaXeHUM MigBULLEHUM PUSNKOM BUHUKHEHHS PM3
hopMyeTbCS CKIIagHa natoreHeTudHa MaTpuLs, rnpouecu y SKivi 4acTo He € JIHIVIHUMU, a MOXYTb BigbyBaTucs
rnaparneJsibHoO, JEMOHCTPYOYM PO3MAITTA | HernepenbaqyBaHiCTb 6ios1oridHMX rnogivi. BUCokmyi BilcOTOK HasiBHOCTI
MEPEXPECHOr0 CUHAPOMY reHiTasibHoro eHgomeTpiody ta A3M3 nigTBepaxye AyMKY npo €AHICTb reHe3y naTosioriv-
HUX 3MiH B OpraHax-MiLLIEeHsIX | CUHXPOHHUV PO3BUTOK [OBPOSIKICHUX rineprniacTu4HUX npouecis y H1UX. BUCHOBKM.
Posrnspatv rinepnnactn4Hi 3aXBOPHOBAHHS SIK reHepasi3oBaHuii rMpoLec y pernpoayKTUBHIN CUCTEMI € AOLINIbHUM,
a po3pobka eANHOI TepaneBTUYHOI TaKTUKU 1Py NOEQHAHHI FHEKOI0MYHOI NaTosorii 3 3axXBOPHOBAHHSIMUN MOSIOYHUX
3as03 — HeobxigHoto. Osepnarn-cuHapom [E i JSM3, skuvi € goBeaeHUM ¢hakTopoM rigsuLLyeHoro pusmky PM3,
rnotpebye BIgMoBigabHOI Ta 351arogXXeHoi KoMaHgHOI po60TH eHAOKPUHOSIOrB, MaMoJIOoriB i akyLUepiB-riHeKoso-
riB, sika MOKJIMKaHa CTBOPUTU HEOOXIAHI YMOBU L7181 3HAYYLLOro MosiflleHHs eqheKTMBHOCTI Teparnii. Po3pobka
Havib VXYM 4acoM asiropuTMy KIiHIYHOrO MOHITOPUHIY nauieHTok 3 oBepnan-cuHgpomom E ta A3M3 6yae
JIOMiYHUM | 06rPYHTOBAHM KPOKOM, aKe paHHA fgiarHoctuka PM3 3abeaneqye Kpalyi pe3ynbtatv JiiKyBaHHs Ta

MiABULLEHHS IKOCTI XXUTTS XBOPUX.
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Bctyn

Pak M0/104HO1 3371031 — HaWMOIIMPEHiIlIe OHKOJIOTIYHE
3aXBOPIOBAHHSI, JiaTHOCTOBAHE Y XKiHOK, BiH IIIOPOKY CTAHO-
BUTH TToHAx 1 i3 10 HOBUX BHUITIANKIB PaKy i € IPYyrolo 3a mo-
IIMPEHICTIO MPUYMHOIO CMEPTi Bill paKy cepel >KiHOK y BChO-
My cBiti [1]. 3a nanumu HattioHanbHOTO KaHIep-peecTpy
Ykpainu [2], cMEpTHICTb Bijl paky MoJiouHOI 3a103u (PM3)
MPOIOBXKYE IMOCIAATH MEPII MiCIIST Y CTPYKTYPi OHKOJIOTIIHOI
MaToJIOoTi1 XXiHOYOro HaceaeHHsI. Taka cTaTUCTUKA TTOSICHIO-
€ThCSI TUM, 1110 28 % MallieHTIB 3 yriepiilie BUsiBiecHuM PM3
May 3axBoproBaHHs Ha I1I—IV cramisix [3]. He octanHIO poib
y po3Butky PM3 BinirpaioTs (pOHOBI 3aXBOpIOBaHHSI, 30KpeMa
MOOPOSIKiCHA Tilepriiasis 3a7103UCTOi TKAHWHU TPYIHUX 32103
[4, 5], aKy B JiTepaTypi yacTillle Ha3UBalOTh JOOPOSIKICHUM
3aXBOPIOBAHHSIM MOJIOUHOI 3a51031 (JI3M3) [6, 7].

Dibpo3HO-KiCcTO3HA MACTOIATisl € HAUMOIIMPEHIIITUM
IOOPOSIKICHMM TUIIOM 3aXBOPIOBAHHSI MOJIOYHUX 3aJI03,
IiarHOCTOBAHMM Yy MiJIbiIOHIB XiHOK Y BCbOMY CBITi [8].
JoOposikicHe 3aXBOPIOBAaHHS MOJIOYHOI 3271031 € 3arajb-
HUM TePMiHOM JUISI Pi3HUX HE3JIOSIKICHUX YPaXXeHb, SIK-OT
MyXJIUHU, TPAaBMM, MACTaJTisl Ta BUMiIEHHS i3 cockiB [9].
BuiesaszHaueHi moOposIKicHi ypaxkKeHHSI TTOB’sI3aHi 3 ITiIBU -
LIEHHAM PpU3UKY po3BUTKY PM3 10 50 % 3a meBHUX TicTO-
MNaTOJIOTIYHMX i KJTiHiYHMX o6cTaBuH [10].

EnnomeTtpios (po3pocTaHHsI TKAHUHU, 110 32 MOP(]oJI0-
TYHUMHU i QYHKIIIOHAIbHUMHU BJIACTUBOCTSIMU TOAiOHA 10
€HJIOMETpisl, ajie 32 MeXXaMu HOPMaJIbHO PO3TalllOBAHOTO
€HJOMETpisl) 3aTMIIAETHCS AKTYAJIbHUM i TOIIMPEHUM 3a-
xBopioBaHHsM [11]. I'enitanpauit enmoMetpios (I'E) tpa-
masietbes y 0,5—5 % pepTUIbHUX XiHOK i B 25—40 % XiHOK
3 6esmriosam [12, 13].

TTorpu mOGPOSIKiICHICTD, 32 CBOEIO CYTTIO, CHIOMETPiO3
NIEMOHCTPYE O3HAKM IMOBEAiHKM, MPUTaMaHHi 310SIKiCHUM
nyxiauHaM [11, 14]. Ha momiOHy 10 pakKoOBHUX KIIITHH arpe-
CUBHY 0i0JIOTiYHY MTOBEIiHKY €KTOMIYHUX KJIITUH €HI0MEe-
Tpisi CBOTO yacy 3BepHYJIM yBary A0CTiTHUKU, Ha3BaBIIU €H-
JIOMETPio3 TOOPOSIKICHUM METaCTaTUUHUM 3aXBOPIOBAHHSIM
[12]. OcHOBHOIO MAaTOJOTIYHOIO 3MiHOIO IIPY €HIOMETPio3i
€ He Tpostidepallist erniTeiaTbHUX KITITUH, a 30iIbIIEeHHS
3arajeHHsl Ta BUXKMBAHHS KJIITUH B pe3y/bTaTi MOPYILIEHb
y KacKagax aIoInTo3y abo 3HMKeHHs nudepeHmiarii [15].

[To3zamMaTKOBUIA eHIOMETpiid, SIK i HOpMaJbHUIA, Ma€
OIOHAKOBY peaKililo Ha TOPMOHU. AHOMaJIbHUI €HIOMETpiii
MOXKe MPUJINTIATH i IMIUTAHTYBaTUCSI B OYEPEBUHY, a TIOTiM
PSICHO PO3pOCTATHUCS, 110 TAKOX MOXKE MPU3BECTU /10 iH-
Basii HABKOJIMIIIHIX OpraHiB, SK-OT CEYOBUI MiXyp i IpsiMa
kuika. KpiM Toro, aHoMajabHUI €eHIOMETPiil IEMOHCTPYE
BEJIMKY 30aTHICTh 3aXUIIATU ceOe Bil pyiHyBaHHS iIMyHHOIO
cuctemolo [16]. EHgomMeTpio3 npu3BOAUTh 10 CUCTEMHUX
3MiH, BKJIIOYHO 3 XpPOHIYHMM 3aIlaJIeHHSIM i aHOMaJIbHOIO
iMYHHOIO BiAITOBiIIiO, IO IMiIBUIIYE PU3UK Pi3HUX BUIIB
paKy, 30KpeMa paky eHIOMEeTpisl Ta paKy MOJIOYHOI 3aJ1031
(PM3) [17]. Amxe Garato aOCHiIKEHb MTOKa3aJIM B3aEMO-
3B’30K HE TiJIbKM MiXX eHIOMETPio30M Ta pakoM eHJOoMe-
Tpis i IEYHUKIB, ajie i MixK €HIOMETPiO30M i paKOM MOJIOY-
HOI 3aJ1031, 30KpeMa i B myosikaiisx 2025 poxy [18].

IIpumiTHO, 1110 3amanbHi peaxilil y 3aJ103UCTUX CTPYKTY-
pax MOJIOUHOI 3aJI031 TIPH i1 JOOPOSIKICHUX 3aXBOPIOBAHHSIX,
30KpeMa i BHACiZ0K HaAMipHOIO BUPOOJIEHHSI aKTUBHUX
GOpM KHCHIO, TAKOX HasiBHI y xBopux Ha PM3 [19].

PaHire 11t mo3HavyeHHsI TOETHAHHS B OHOTO IMalli€EHTa
IBOX 200 OisibIIe 3aXBOPIOBAHb TPAAULIITHO BUKOPUCTOBY-
BaBCsI TEPMiH «KOMOpPOimHICTh» [32], HATOMICTb y Cy4acHUX
yMOBax Bce yacTillle HaOyBa€ aKTyaJbHOCTI HOBUI Tep-
MiH — oBepiaan-cuHapoM [33]. Ha cyyacHomy eTtarmi oBep-
nar-cuHapom ['E ta [I3M3 craHOBUTD iHTepeC He TiIbKU SIK
KOMOPOiIHUIA CTaH, 1110 MAa€ MEBHi 0COOJIMBOCTI KJIiHIYHOTO
repe0iry, a i K epeayMoBa IJ1si BAHUKHEHHSI OHKOTIATO-
Jiorii, Hacammiepen PM3 [34].

MeTta: BUKOPHUCTOBYIOUM JaHi CyJaCHUX JIiTepaTypHUX
IKepest, po3rstHyT! oBepian-cuHapoM I'E ta [I3M3 gk
nepeapakoBUii maTepH y po3BUTKy PM3 i okpecantu Mox-
JINBi KPOKU BUPILLIEHHST TTPOOJIEMU.

MarTtepiaau Ta meToamn

[Tomryx i BimGip myOuikaliii 3nificHIoBaBcs y 6a3ax na-
Hux PubMed ta Google Scholar 3a Takumu TepMiHaMu:
TeHIiTaJIbHUI €HIOMETPio3, 100pPOsIKiCHE 3aXBOPIOBAHHS
MOJIOYHOI 3aJ1031, MacToIarTisi, pidopo3HO-KicTo3Ha aMC-
IIJIa3is1, MaCTaJITisI, paK MOJIOYHOI 3371031, TOPMOHOTEpaITisl.
Ha npyromy etarmi BUBYaJIM aHOTAllii IMyOJIiKallii i BUKITIO-
Yajiy CTaTTi, IKi He BiIIOBiZaaIu KPUTEPIsSIM TOCIiIKEHHS.
Ha TpeThoMy eTarti BUBYEHO MOBHI TEKCTHU ITyOJTiKalliii Ha
BiZMOBiAHICTh KPUTEPisIM TOCTiIKEHHS Ta BUALJIEHO OKpeMi
aKTyaJibHi aclieKTH B pO3yMiHHI BUHUKHEHHSI, KJIIHIYHOTO
rnepe6iry i minxomiB 10 MEHEIXKMEHTY OBepJaIl-CUHIPOMY
I'E ta I3M3 3 ooy Ha migBuineHuii pusuk PM3 y 3a-
3HAYE€HOI KaTeropii MmamieHToOK.

PesyAbTaTU

Ax i PM3, eHmoMeTpio3 € ecTporeH3aaeXKHUM 3aXBOPIO-
BaHHSIM. B eHOMeTpio3Hill TKaHWHI MPUCYTHIl BUCOKUIA
piBeHb apomaTasu, ctumysiboBaHoi PGE?2 (npocrarnaHanH
E2), axuii BaxXImBUiL IJ11 YTBOPEHHST €CTPOreHy, a TaKOX
BincytHs 173-HSD (17B-rinpokcucrepoinaerinporeHasa)
THITY 2, SIKa MOXe IepeTBopioBaTu ecTpanion (E2) Ha MeHIIn
notyxxHuit ectpoH (E1), 1110 mMpU3BOAUTD 10 HAKOTTMYEHHS
HaIMIIKY ecTporeHy [35]. KpiM Toro, mporectepoH, sKuii
MOKe TIEPEIIKOKATH 3POCTAHHIO €HIIOMETPIsl, BUKJIMKAHO-
MY €CTPOT€HOM, MOXe€ MiABUIIUTU PiBEHb ITPOreCTepPOHY B
eKTOIIIYHOMY €HIOMETPil; OMHAK MU BUSIBUJIU TilTOYYTI-
BIiCTb IO MPOreCTepOHY Ta HU3bKY €KCIIpecilo pelenTopa
nporectepony (PR) B exromivHoMy eHmoMeTpii, sSIKuii Ta-
KOX MOXHa 3HalTH B eBTOIMIYHOMY eHpoMeTpii [36]. Han-
MipHe HAaKOTTMYEHHS €CTPOTeHY Ta CYIYTHS PE3UCTEHTHICTh
IO TIPOTeCTEPOHY CIIPUUMHSIE HAIMipHY Tipotidhepallito ex-
TOINIYHOIO eHA0MeTpisd. Pak eHnoMeTpis MoXXHa po3aiIUTI
Ha Tumu 1 i 2. Pak engometpis tuiry 1 € eHmoMeTpioimHUM
i €CTPOreHYyTAMBUM, 110 CTaHOBUTH 80—85 % ycix pakiB
eHmometpis [37].

PM3 € HaitnonpeHimm BUIOM paKy y KiHOK, JIMIIIe
2023 poky y Cnonyuenux lIlltatax Oyi1o miarHocToBaHO
npuoan3Ho 300 000 Bumaaxkis [30]. JloOposKicHe 3axBO-
PIOBaHHST MOJIOYHOI 32103, a00 TOOPOsIKiCHA Tinepruiasis
MoJiouHoi 3am03u (JII'M3), migBulilye pu3uK paKy MOJIOY-
HOI 3aJ1031 Ta MOXKe SIBJISITU cOOO0I0 PaHHIO CTalil0 KaHIe-
poreHe3y MoIouHoi 3a103u. JII'M 3 € reTeporeHHMM CTaHOM
3 KiJIbKOMa TiCTOJIOMYHUMU TiaTUIIaMu. JlocinKeHHS 1o-
CTilfHO BCTAHOBJIIOIOTH, 110 mpoidepatuBHuil JJI'M3 6e3
aTUIIi MTOMipHO MiIBUIIYE PU3UK PAaKy MOJIOYHOI 3aJI031 B
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nonanbiiomy xkutTi (y 1,3—1,9 pasa), Toni sk nposmicepa-
TuBHUI TUn JIIT'M3 3 atunoBolo rinepruiasieto miaBuIlLye
PU3HUK paKy MOJIOUHOI 3a7103u B 4—13 pasis [31—33].

Jlo6posiKicHa TirepIuia3isi MOJOYHOI 3aJI03U € BaX-
JIuBUM (pakTOopoM pusuky PM3. ¥V HamomMy aHanizi Mu
criocTepiraay MoMipHUN pU3KK TiATBEPIKEHOI OioTciero
JAI'M3, gk nponidepaTuBHUX, TaK i HempoJlihepaTUBHUX
ypaXeHb, cepell KiHOK 3 eHmoMeTpio3oM. HalicuimbHitmit
MigBUILEHUH pU3UK TpotipepatuBHoi JITM3 y XiHOK 3 eH-
JIOMETPiO30M CITOCTEPiraBcs cepel Nali€HTOK 3 0e3ILTiaIsIM
B aHaMmHe3i [ 34].

HemonaBHi nociimkeHHsT BUSIBUIM MiABUILIEHUI piBeHb
CTEepPOiTHUX TOPMOHIB, 30KpeMa €HIOTeHHUX €CTPOTCHIB,
cepen XiHoK i3 JIIT'M 3 ropiBHSIHO 3i 3M1OpOBUMU KOHTPOJIb-
HuMH rpymnamu [35]. TakuM umHOM, maToreHe3 000X 3aXBO-
ploBaHb — eHgoMeTpiosy i AI'M3 — MoxXe peryroBaTucs
CIiJIBHOIO TOPMOHAIBHOIO eTiojioriero [36].

I rosoBHe, SIKIIIO XiHKM 3 EHIOMETPiO30M MOXYTh MaTH
MOMipHO MiABUILIEHUI pU3MK JOOPOSKICHOIO 3aXBOPIOBAH-
HST MOJIOYHOI 3aJI03U, TO 11€ MOXEe MTPU3BECTH 10 TiIBUILIE-
Horo pu3uky PM3 y noganbiiomy kutTi [37].

Hiarnoctuka JI3M3 € KOMIUIEKCHOIO, ajie BUpillaabHe
3HaYeHHST Ma€ MaMorpadist 3 yJIbTPa3ByKOBUM TOCITiIKEH -
HSIM, sIKa HeoOXilHa NI BCiX TMCKPETHUX MalbIIOBaHUX
ypaxXeHb Yy KiHOK BiKOM TTOHaJ 35 poKiB, 11100 Bipi3HUTH
KicTH Bin coimHux yrBopeHb. CKJamHi KiCTH, 1110 MiCTSITh
K piIUHY, TaK i TBepAy PeYOBUHY, ITOTPeOYIOTH OioIICii.
7151 cosligHUX ypaxKeHb PEHTIEHOJIOTIYHO abo YIbTpa3By-
KOBO cIIpsIMOBaHa 0ioIicist Haga€ MOJATKOBY iH(opMallito
II0JT0 HASIBHOCTI YU BiICYTHOCTI 3JI0SKiCHOTO HOBOYTBO-
peHHs [38].

ITpumitHO, 1110 OB y TPYASIX (MACTaJTiI0) Biq4yBalOTh
< 70 % XiHOK IPOTSITOM KUTTSI, i HOro MOXHa BBaXXaTu
Gbi3i0I0TIYHIM CUMIITOMOM, CXOXXHMM Ha OOJIICHI MEHCTPY-
allii, ajie BiH 3aJIMIIAETHCS MOLIMPEHUM IIPOSIBOM Yy Tiep-
BUHHIN naHui MeanyHoi nonomoru [39, 40]. Luxiiunuii
OiJIb y TPY/ISIX € CTAHOM, SIKMI BillYyBatOTh JBi TPDETUHU Ma-
LIEHTIB i3 CMpaBXHbOIO MacTajrielo. Ha HLOro BIJIMBAIOTh
TOPMOHAaJIbHI 3MiHM TIi7l YaC MEHCTPYaJIbHOTO IIUKJY, Oilb
3a3BUYali TOCUJIIOETHCS B OCTAHHI TVXKIEHb LIMKITY Ta 3HU-
Ka€ Ha modJaTKy MeHcTpyalii [41, 42]. Henukmigyauii 6i1b
Y MOJIOYHMX 3aJ103aX HE BiJIOBiJa€ MEHCTPYaJIbHOMY 1M~
KJIy i € KITiHIYHUM IIPOSIBOM B OIHI€I TPETUHU MALIIEHTOK 31
CMpaBXHbBOI MacTairier. [IpyunHaMu Takoro 60J1LOBOTO
CUHIPOMY MOXYTb OyTH BEJIMKi MiABIIIIEHI TPy, KiCTH MO-
JIOUHOI 3aJI03U, BariTHICTb, TpOMOO(DIIEOiT, TpaBMa Ta more-
peHi orepaliii Ha MOJIOYHii 3a5103i [43]. 3anaibHi 3axBo-
PIOBaHHS, IK-OT MACTUT (JIAaKTaILiiTHUI Ta HeTaKTALiAHII1)
i abclec MOJIOUHOI 3aJ103U, € 0OJiICHUMU Ta BUKJIUKAIOTh
XapaKTepHi 3MiHU y TPyIsX: epyuTeMa, YIIIbHEHHS, HaOpsK
i BOTHUILIEBUI OiJib, SIKi MOXXHA BU3HAUYMTH TIijI yac obcTe-
JKeHHSI. Y CBOIO 4epry, 3amnajibHi popMu paKy TeX MOXYTb
MaTu Mo/1i0HI 03HAKM, MPU LIbOMY 3a3BUYail HE3aJIEXKHO Bil
HasiBHOCTI 6outto [44, 45].

HesBaxaroun Ha Te, mo JI3M3 € mepeBaxkHO HACIII-
KOM TOPMOHaJIbHUX MOPYILIEHb, MEPIIOIO JIiHIEIO Tepartii €
HEropMOHabHe JIiKyBaHHS [46, 47]. BaxinBo 3po3ymiTu,
1110 >KOJIEH TperapaTt He MOXe IMMOBepHYTH Ha3as aHaTOMiu-
Hi 3MiHH 3a y4acTIO CIIOJYYHOTKAHUHHOTO KOMIIOHEHTA,
1110 BXe BinOyaMCs B MOJIOUHUX 3aji03aX. Y Meplly yepry

MoIuiKalIis Crroco0y KUTTS i TUTBKU Y APYTY — PSII He-
TOPMOHAJIbHUX TIperapaTiB, 110 CIPUSIIOTh HOpMaJi3allii
TOPMOHAJIBHOTO OajaHCy, MOXYTb 3yTMHUTHU i HE AaBaTU
PO3BUBATUCS 1aJli AMCTOPMOHAJIBHUM TTOPYIIEHHSIM Y TKa-
HUHI MOJIOYHOI 3aJ103U.

HeropmonanbHa (6a3oBa) tepamnist JII'M 3 oxoruttoe Ko-
PeKililo AiETH, TICUXOEMOLIIITHOTO cTaTyCcy, HOpMasli3allilo
(YHKIIIT TeYiHKM, IIUTYHKOBO-KHUIIKOBOTIO TPAKTY, IIPU3HA-
YeHHSI aHTUOKCUIAHTIB, BiTaMiHiB, MPOTUHAOPSIKOBUX 3a-
c00iB, mpemnaparis, 1110 MOJIIIIYIOTh KPOBOOOIT, diToTepartii
[48, 49]. I1pu BUsIBIEHHI TiMeprpolaKTUHEMil, MaTOJIOTi1
IIMTONOAIOHOI 3aJ1031 IIPOBOAUTHCSI KOPEKIIisl Tepartii.

I1pn HeedeKTUBHOCTI HETOPMOHAJIBHOI Tepalrii Hali-
OinbII OOIPYHTOBAHOIO € Teparlisl mporecrareHaMu, aHa-
JloraMy TOPMOHY Apyroi ¢ha3u uukiy rporectepony. Ko-
MaHJHa po0oTa MaMoJIora i TiHEKOJI0Ta-eHI0KPUHOJIOTra
3a0e3mevuy€e BUCOKY Pe3yJbTaTUBHICTh JiKyBaHHS MacTO-
TaTiii, 103BOJISIE 3HU3UTH PU3UK 3arPO3JIMBUX YCKIAIHEHb,
30kpeMa PM3 [50, 51].

[NepexoHnmmBMii 3B’SI30K MixX €HIOMETPio30M i hibpo3-
HO-KiCTO3HOI0 XBOPOOOI0 BCTAHOBJIEHO Y (DepPTUIbHUX
KiHOK y Bili Big 18 mo 36 pokis: nowmmupeHicts JI3M3 y
Mali€HTOK 3 €HJIOMETPio30M cTaHOBWIA 36—38 % [52, 53].

[TinoTHI KIiHiIYHI DOCTiMKEeHHS IMiATBEPAMIM, 110 Y XKi-
HOK 3 €HJIOMETPio30M, sIKi OTPUMYBaJIU JTi€EHOTECT Y 1031
20 Mr/mo6y rnepopaibHO BIPOAOBXK 24 TUXKHIB, TIPU OLIHLI
BIUIMBY MIpOTrecTareHy Ha rpyau 3a goromoroto Y3/l criocre-
pirajiocs BiporigHe 3MeHILEeHHS pO3MipiB MOJIOYHOI 3a7103U
(p < 0,023) Ta perpec macromaTuuHux 3MiH. CriocTepira-
Jlocsl He3HauHe 3MeHIeHHs (p = 0,089) MmakcuManbHOro
niameTpa mpoTok [54, 55].

B inmomy gocnimkeHHi y 36,8 % mnalieHTOK 3 Tirep-
MJ1a3i€o eHmoMeTpis BUsBiIeHa MacTomnarig [56]. Ouinka
PUM3UKY MAaCTOTATIi MPOTIroM 13 poOKiB ITicIIsS JiarHOCTUKH
rinepriasii enmomeTpist ctaHoBuaa 33 %. lNineprutasist eH-
JIOMETPisl CYIPOBOIKYBaia MacTomnariio y 24,8 % BUIAKIB,
a OILliHEHMI pU3MK Tineprazii eHmoMeTpist mpoTsrom 21
POKY IiCJIsT AiarHOCTHKM MacTornaTii cranoBus 37 %. T'op-
MOHAJIBHUI CTaTyC XBOPUX HAa MACTOTATIIO Ta rinepruiasito
€HIOMETPisl MOAIOHMIA 10 TAKOTO Y XBOPUX Ha paK eHI0Me-
Tpisg Ta PM3 [57].

K yxe 3ramyBajocs paHille, y JJiKyBaHHi €eHIOMEeTpio3y
CBOIO MOCJIiTOBHY €(eKTUBHICTb IMiATBEPAUB JIEHOTECT —
creliiyHUii aroHICT MPOTeCTEPOHOBUX PELIETITOPIB i3
MOTY>KHOIO Ji€l0 Ha eHIoMeTpiit. JloBroTpuBaia Teparis
NiIEHOTECTOM oBea e(heKTUBHICTb Y KOHTPOJIi CUMIITOMIB
3aXBOPIOBAHHS Ta 3MEHILIEHHI po3Mipy eHIoMeTpioM, 3i
30iIbIIIEHHSAM MMO3UTUBHUX €(EKTiB, ITOB’SI3aHUX i3 TPU-
BaJIiCTIO MPUIIOMY Ta BiICYTHICTIO CEpHO3HUX MOOIYHUX
edekTiB. MexaHi3M nii 6araTorpaHHUi1, OXOILUIIOE aHTH -
OBYJISILIIAHUT, JTIETKUI TiMOeCTPOreHHU I, aHTUTIpoTide-
paTuBHMIA Ta aHTUaHTioreHHUl epektu [58]. He 3aiiBum
Oyze 3rajaTtu, 110 MpoTecTareHu B3arajli MaloTh MOABIMHMIA
BIUIMB Ha KJIITUHHUI LIMKJI Y KJTITMHAX MOJIOYHOI 3aJI031 Ta
ximitnHax PM3: crioyaTKy BimOyBa€ThCsI CTUMYJISILIIST MiTO-
TUYHOI aKTUBHOCTI, HATOMIiCTh O€3MepepBHE 3aCTOCYBAHHSI
MPU3BOAUTH 10 aronTo3y KiaiTuH. Lle 3amexxuTs Bim Tumy,
IIO3U Ta TPUBAJIOCTI 3aCTOCYBaHHS ITpOTrecTareHy BiTHOCHO
nii ectporeny. Ilpu moOposIKiCHUX 3aXBOPIOBAHHSIX MO-
JIOYHOT 3aJ1031 3aCTOCYBAHHSI MPOTECTareHiB MPUBOIUTH
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He TUIBKY 0 3MEHIIIEHHSI MACTO/IMHI1, aJie TAKOX 10 3MEH-
LLIEHHSI PO3Mipy MOJIOYHOI 331031 Ta 3HUKHEHHSI BY3JIOBUX
YTBOPEHbD, 110 MiATBEPIKEHO KIIIHIYHUM OOCTEXKEHHSIM i
MONaJIBIIIMM CTIOCTEPEXKEeHHSIM, 30Kpema Y 3/] MomoyHOl
3as03u [59].

[HImM# nommMpeHui BapiaHT JIiIKyBaHHS €HIOMETpPio-
3y — BHYTPIIIHbOMATKOBA CUCTEMA 3 JIEBOHOPTECTPEIOM
(JIHI'-BMC) 0ynma pekoMeHIOBaHA Ha OCHOBI HACTYII-
HUX MeXaHi3MiB: (a) 3HUXEHHS PeTyJisiiiii eCTpOreHOBUX
PELIeTNITOPiB IK B €BTOIIIYHMUX, TaK i B eKTOMIYHUX €HII0-
MeTpianbHuX 3ajo03ax; (b) meuumyanisailisi eHIOMETPis,
1110 3TOJIOM IPUBOAUTH A0 aTpodii aneHOMiO3HOIO €KTO-
MiYHOTO eHAO0MEeTpis; i (C) 3MEHIIeHHSI BUPOOJIEHHS
npocTarjaHAWHy B €HIOMETPil, 110 3MEHIIY€E 0OJIbOBI
cumnTomu [60]. 3actocyBanus JIH-BMC s nikyBaH-
HsI Ta30BOr0 0OJIIO i aHOMaJbHUX MAaTKOBUX KPOBOTEU,
MOB’SI3aHUX 3 aIEHOMiO30M, MOXKe OyTU BUIIpaBIaHe He
e psasMuM BrinBoM JIHT Ha aneHOMiOTHYHI BOTHU-
1ma, a i 1oro MoayJam004Y0I0 Ii€l0 Ha 3MiHeHi aKkTopu
eHgoMeTpis. MicneBa Iis IIJISXOM INPUTHIYEHHS pelell-
TOPiB €CTPOTreHY BUKJIMKAE AelMayati3aliio i atpodito
€KTOIIIYHOTO €HAOMETpisl, 3amobirajoum ImomaIbInii
€CTPOTeHHIl cTuMyJsii [61].

HocnimkeHHsT 1eMOHCTPYIoTh, 110 JIHI'-BMC mnports-
oM 5 POKiB sIK Tic/sionepalliiiHa MmiaTpuMyBaJibHa Tepartist
JUISI TIALIIEHTIB 3 EHAOMETPiO30M € €(PeKTUBHUM i MOXJIUBUM
METOJIOM JIiKyBaHHS, IKUI IEMOHCTPYE 3HaUHU I eheKT Ha
3MEHIIEHHS OO0JII0 3 MEHIIMMU CUCTEMHUMHU MOOIYHUMU
edeKTaMu ITOPiBHIHO 3 iHITMMHU BUIAMU JIiKyBaHHS. ToMy
JIHI'-BMC MoHa peKOMEH/1yBaTH SIK TPUBAJTY TTiCIIsIOTIe-
paliifHy Tepariilo XBOpUM Ha eHIOMETPio3, ajie JIUIIEe TUM,
sSIKi He TUTAHYIOTh BariTHOCTI TTPOTATOM KiJIbKOX POKiB [62].
Tpeba 3ayBaxuTH, 1110 € JaHi 11100 MOCUJIEHHS TTPOSIBiB
Gi0pPO3HO-KiCTO3HOI MacTOIATIi Ta UMKJIIYHOI MacTalril
mmiciist TpuBajoro 3actocyBaHHst JIHI-BMC [63]. Takox
B OKpeMMX po0OOTax MOBiZOMIISIETHCS, 110 BHYTPIIIHBO-
MaTKOBE BBEJIEHHSI JIEBOHOPTECTPEy MOB’sI3aHe HE Tijlb-
KM 3 MiIBUILIEHUM PU3UKOM YaCTOYKOBOTIO paKy MOJIOYHOI
3aJ103U, aJie TAKOX 3 MiIBUIIEHUM PU3UKOM MPOTOKOBOTO
paKky MOJIOYHOT 3a103u [64].

OTxe, 3a3HaYCHI BUINE TepaleBTUYHI MiAXOOM i3
npu3HauyeHHsAM Tnipu eHaomMetrpiosi JHT i IHI-BMC
y OyIb-sIKOMY pa3i MAaTUMYTh IIeBHI OOMEXKeHHSI 3aCTOCY-
BaHHS JIs1 KiHOK 3 (hiOpO3HO-KICTO3HOIO MaCTOIATIEIO Ta
MacTOAMHI€EIO (LIMKIIYHOI0 MacTairiero) [65], Tomy namna-
POCKOITiYHE BUIIAJIEHHSI EHIOMETPIiOM y TaKMX TallieHTOK
Oylie HEBiIIBOPOTHO PO3IJsAaTUCS SIK Oa3UCHUN METO.
JIIKyBaHHSI.

Y 11bOMY KOHTEKCTi MOIIYK HOBUX IMiIXOAiB A0 IMiJBU-
IIeHHS e(PEKTUBHOCTI JIIKyBaJbHOI CTpaTerii eHIOMETPio3y
Yy XiHOK, sIKi MaloTh OBepJan-cUHAPOM, 30KpemMa 100po-
SIKiCHI TiMepIIacTUYHI MPOLEeCH MOJIOYHOI 3aJ103U, € aKTy-
aJIbBHUM HaIpsiMOM HayKOBMX JOCIIiKEHb.

O6roBopeHHs

Bucoka 4yTaMBIiCTh CTPYKTYP MOJIOYHMX 3aJI03 1O
TOPMOHAJbHUX (SIK (Pi3i0NIOTIYHMX, TaK i MATOJOTIYHUX)
YMHHMKIB, HUKJIIYHUI XapaKTep 3MiH Y CUCTEMI PeryJIsilil
cTareBoi cpepu, a TaKOX IMHAMiYHa HECTaOLIbHICTh MOp-
GodYHKIIIOHATLHOTO CTaHY 3aJ103 BU3HAYAIOTh CXWJIBbHICTD

OCTaHHIX /10 PO3BUTKY B HUX Pi3HUX MAaTOJOTIUHUX JUCTOP-
MOHaJIbHUX TpolieciB. Lle miacumoerbcst HECIIPUSTINBUM
BIUIMBOM Ha PEMPOAYKTUBHY CUCTEMY SIK F€HiTaJIbHOI, TaK i
€KCTpareHiTaIbHOI MaTOJIOTi1, BILTMBOM ICUXOE€MOIIIITHOTO
CTaTyCy >KiHKH i 3aJIEXKHICTIO Bill ii ceKCyaJlbHOro KoM(op-
Ty [66]. Ton0BHA MpUYMHA BUHMKHEHHS TUCTOPMOHAIb-
HMX 3aXBOPIOBaHb MOJIOYHUX 3aJ103 KPUETHCS Y MOPYLIEHHI
OajlaHCy eCTPOTeHIB i IIPOTeCTEepOHY B OpraHi3Mi XKiHKH,
y pe3yJIbTaTi SIKOTO0 PO3BUBAETHCS BiTHOCHA (a IMi3Hille i
abCoJTI0THA) TimepecTporeHis [67].

Poub rinepecrporeHii y ¢oopMyBaHHI TOpPMOHO3aJIEXK-
HUX 3aXBOPIOBaHb MOJIOUHUX 3aJ103 MiATBEP/KYETHCS K
eKCTIepUMEHTAIbHUMU JaHUMU PO 3[aTHICTh €CTpOre-
HiB BUKJIMKATH MpoJiidepallito emiTeio albBeos MPOTOK
i migCcWIIOBaTA aKTUBHICTH (PiOpOOIACTIB CIOTYIHOI TKa-
HUHM MOJIOYHOI 3aJ1031, TaK i YUCIAEHHUMU KJIiHIYHUMU
CIIOCTEPEKEHHSIMM PO HasIBHICTh MACTOMATIi Y XKiHOK i3
IUChYHKIIOHATBHUMM MaTKOBUMM KpPOBOTE€YaMU, aHOBY-
JISITOPHOIO OE3IUTIAHICTIO, MiOMOIO MaTKU, EHIOMETPiO30M,
TOOTO IIPU MATOJIOTI1, VIS IKOI XapaKTepHe 3HIDKEHHS PiBHS
MPOTECTEPOHY ii TimepecTporeHis [68].

V cBo1o yepry, nporecTepoHaeIilUTHUN CTaH Pi3HOTO
reHe3y 3yMOBIJIIOE 3aMyCK «JTIOKaJTbHOTI0» MeXaHi3My PO3BHUT-
Ky TiMeprjiacTUYHUX IIPOLIECiB Y TKAHMHI MOJIOYHOI 3aJ10-
31. Y CBOIO Yepry, IIPOrecTepOH 3IaTHUI 0OMEXYBaTH IIil0
€CTPOreHiB Ha TKAHUHY MOJIOYHOI 3ay03u [69]. Eniteniit
MOJIOYHHMX IIPOTOK MiCTUTH pepMeHT 17b-rimpokcucrepo-
in-perigporeHasy-2, 110 MEPeBOAUTH OB aKTUBHUIA ec-
TporeH (ecTpamiol) y MEHII aKTUBHUI — ecTpoH. Peryiioe
aKTUBHICTb LIbOTO (DepMEHTY MPOrecTepoH. Y TaKuii crocio,
pa30oM 3i 3MaTHICTIO MPOTeCTePOHY 3HMXKYBATH €KCIIPECito
peleTNTOpiB eCTPOreHiB, MPOreCTepoOH 3MEHIIYE JTOKaJb-
HUIA piBeHb aKTUBHUX €CTPOTeHiB, 00MEXYIOUM TUM CAMUM
CTUMYJISILIIIO TIposTidpepallii TKAaHMH MOJIOYHOI 3a1031 [70].

Takum YMHOM, Ha eTarnax po3BUTKY OBEpJIaNl-CUHIPOMY
I'E Ta I3M3 i3 migTBepIKeHUM MiABUIIEHUM PU3UKOM
BUHUKHEeHHSI PM3 (dopMyeThCcs cKiamHa maToreHeTuYHa
MaTpHULIsl, IPOLIECH Y sIKill 4acTO He € JiHIMHUMHU, a MO-
JKYTh BiIOyBaTHCs TlapajiesibHO, TEMOHCTPYIOUM PO3MAITTSI
Ta HernepenadayyBaHICTb Oi0OTIUHMX MOMAiN. AHali3yl0uun
IyOJTiKalii ocTaHHIX pokKiB [71, 72], Mu cipoOyBaIu IIpo-
CJiAKYBaTU MEBHY MOCIiIOBHICTh B iHiLliallil LIMX MPOLIECIB
Ta IPOIIOHYEMO CBOE OaUeHHS ITaTOTeHETUYHOI MaTPUILi
osepinan-cuHapomy I'E ta JI3M3 (puc. 1).

Cepen pi3HUX OpraHiB-MillleHel penpoayKTUBHOI CUC-
TeMHU, MiJAaHUX €CTPOTEeH3aJeXXHUM TiNepruiacCTUIHUM
MpoliiecaM, MOJIOYHI 321031 ypaxkaloThCsl HAOLIbII YacTo
(mo 60—95 %) i, K TIpaBUIIO, TIEPIIUMK MaHi(ecTyIOTh 11i
po3ianu, 10 MOB’sI3aHO 3 aHATOMO-(]i3i0IOTIYHMMH 0CO-
OJIMBOCTSIMU IXHBOI OYIOBH, SIKi XapaKTepU3YIOThCS Tepe-
Barow y CTPYKTYpi 3aJI0O3UCTOro KoMMIoHeHTa [72]. 3 miel
MO3UIIii MaTOJOriYHi 3MiHM MOJIOYHUMX 3aJ103 BapTO PO3-
[JIIIaTH SIK MapKep 3araibHUX TOPMOHAIbHUX MOPYIIEHbD,
110 (bOPMYIOTHCSI B CUCTEMI PEryJisiiii penpoayKTUBHUX
OpraHiB.

KiHku, XBOpi Ha reHiTAJILHUU €HIOMETPiO3, MOXYTh
OyTH BiIHECEHi 10 TPy BUCOKOI'O PU3MKY 3 PO3BUTKY JAHC-
TOPMOHAJIBHOI ITATOJIOTii MOJIOYHMX 3aJI03, aJKe Y Talli€H-
TOK 3 €HIOMETPIO30M 3aXBOPIOBAHHS MOJIOYHUX 3aJ103 BU-
SIBJISIIOTHCST PO M3HO Y 80 % BUITAAKiB, MPO IO CBiIYaTh
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PucyHok 1. lNatoreHeTnyHa matpuys osepnan-cuHgpomy I'E ta JSM3. Brnpogosx ¢honikynspHoi ¢hasn gomi-
Hyro4mnii cTepoin, ectporeH (E2; ectpapgion), nie yepe3s csivi peyentop (ER; ekcripecyeTbcs B enitenii Ta cTpomi),
wo npu3BoauTb [0 aKTusayii curHanisayii Wnt, perynsauii 6inkiB KniTMUHHOro LMKy 1a nocuUseHHs1 KNiTUHHOI
nponicgpepadii (A). Mig yac nroreiHoBoi ha3u nporectepoH (P4), sk BOMIHYO YN rOPMOH, NPOTUAIE iHAYKOBaHIM
E2 nponicpepauii Ta cnpusie auchepeHuiayii 3anosucroro enireniro. P4 gie yepe3s cBivi peLentop i npurHivyye exkc-
npecito Wnt Ta npu3BoanTb [0 iHri6yBaHHS NpPorpecyBaHHs KIIITUHHOIoO UUKJIy ¥ ekcrnpecii reris, cneynghiyHnx
Ans geyngyanisayii Ta gughepeHyitoBaHHs1 CTpomMasribHUX KiiTUH (B). XpoHidyHe 3ananeHHs1 B eHAoMeTpioigHuX
reTeporonisax Ha ¢hoHi nocnabyieHHs1 iIMyHHOro Harnsigy Ta NMopyLIeHHsS1 arnornTo3y eKTOoMniYHUX KJiTUH eHgoMme-
Tpis Npu3BoANTL [0 NniaBULLEHHS eKkcnipecii iHTepnerikiHie (C). I1ig Yac paHHiX nogii y nyxnnHoreHe3i Mos1oYyHoi
3a/103U NPOrecTepoH-rnoO3NTUBHI KNiTMHU PR+, Lo He RinsiTbecs (AKi eKcrpecyroTb iHri6iTopu KNiTUHHOro UuKny
p21 i p27), B ymoBax XpOHi4HOIro 3anaseHHs1 Ta nigBULLYEeHHS eKCrpecii iHTepnenKiHis npu oBepnan-cuHAPOMI
E ta A3M3 mMoxyTb nogonatu iHrioyBaHHsi KnitmHHoro uymukny (D) i aktneHo noyartu nponigpepavdiro. Exkcnpecis
RANKL B enitenianbHuUx KniTuHax MOJIOYHOI 3a5103U perynoeTbcs nporectepoHom i aktusye RANK y nromi-
HanbHuX i 6a3anbHux KnitnHax (E), cnpusroydn nponigepadii, angpepeHuyiadii, mirpayii Ta BuXxunsaHHw. Y K-
tuHax PM3 curHanbumii wnax RANKL-RANK acouiloeTbcsi 3 03HakaMu arpecuBHOCTI MYyXJIMHHOIo npouyecy
He3anexHo Bif niaTurny, BKJIIOYHO 3 eriTesniasbHo-Me3eHXiMasibHUM rnepexofoM, mMirpatiero, meractazamu Ta
Pe3NUCTEeHTHICTIoO fo Teparnii.

BucHoBKMU
XBOpi Ha €HJAOMETPio3 MOTPEOYIOTh KOMILJIEKCHOTO

nyouikanii octaHHiX pokiB [73]. [linBumnenuit pusuk PM3
Y XiHOK 3 OBepJ1arn-CUHIPOMOM T'eHITaTbHOTO €HIOMETPIO3Y

Ta JI3M3 — 11e mepeayMoBa I SKHAWIIBUAIIOL iHiLialii
PO3pOOKU NETATLHOTO aJITOPUTMY KJIIHIYHOTO MOHITOPUHTY
TaKMX Nali€HTOK. AJXKe BillOBiIHUI, pETEIbHO CIIaHOBA-
HUI CKPUHIHT i CBO€YacHa, paHHs miarHocTtika PM3 3a6e3-
Mevye He TUTbKU Kpallli pe3yJIbTaTH JiKyBaHHSI XBOPUX, ajie
11 3a1100ira€ po3BUTKY MOXKJIMBUX PELIMAMBIB i MeTacTasiB,
30KpeMa y KiCTKOBY cuctemy [74].

Bucokuii BincoTok HasiBHOCTI OBepJian-CUHAPOMY Te-
HIiTaJIbHOTO eHmoMeTpio3y Ta JI3M3 minTBepIKye IyMKY
PO ENHICTb FeHe3y NaTOJOT YHUX 3MiH B OpraHaX-MillleHsIX
i CHHXpOHHHUI PO3BUTOK HOOPOSKICHUX TilepIIaCTUIHUIX
npolieciB y HUX. Po3risia rinepruiacTMUHUX 3aXBOPIOBaHb
SIK TEHEepaJli30BaHOIO MPOIIECy B PEIPOAYKTUBHIN CUCTEMi
€ IOLIIbHUM, a PO3p00Ka €IUHOI TepaIleBTUYHOI TAKTUKN
MpU MMOETHAHHI FHEKOJIOTiYHO] ITaTOJIOTii 3 3aXBOPIOBAHHSI-
MU MOJIOYHUX 3aJ103 — HEOOXiTHOIO.

MIKIUCUUIUIIHAPHOTO MiAXOAy A0 JiKyBaHHS. Takuii
MiaxXin rmependadae CIIPUHATTS XKIiHKUA He SIK «TiHeKO-
JIOTIYHOT MalliEHTKU», a K LIJIICHOTO OpraHi3my 3 iH-
IUBiTyaabHUMU 0CcOOIMBOCTIMU. [Ipu 3BepHEHH] ITa-
IiEHTOK 3i CKapraMu Ha MpOSBU MaTOJOTii TeHiTamii
aKylIepaM-TiHeKoJIoraM CiIig 000B’I3KOBO 3aIUTaTHU IIPO
MOXJIMBY TIaTOJIOTiI0 MOJIOUHMX 3aJ103 i B pa3i BUSIBJICHHS
oBepJall-CUHAPOMY eHaoMeTpio3y Ta JA3M3 npuzHauuTu
HEeOOXiIHi 10JaTKOBI JOCTIIXEHHS Ta BilMOBiIHE MEPCO-
HihiKoBaHe JIiIKyBaHHSI.

Ogepnan-cunapom I'E i JI3M3, 110 € noBeaeHuM ax-
TOPOM TifABUILIEHOTO pU3uKy PM3, motpebye Biamnosigaib-
HOI Ta 3J1aroKeHO0i KOMaHIHOI poOOTH €HIOKPUHOJIOTIB,
MaMOJIOTIB i aKyIlIepiB-TiHEKOJIOTIB, sIKa MOKJIMKaHa CTBO-
PUTU HEOOXiTHI YMOBM JUISI 3HAUYIIIOTO TOMITILIEHHS eheK-
TUBHOCTI Tepartii.
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Po3pobka HaitOIMmKIMM 4acoM aJrOpUTMY KILHIIHO-
ro MOHITOPMHTIY MalliEHTOK 3 oBepiaamn-cuHapoMom I'E ta
JA3M3 Oyne noriyHUM i OOIPYHTOBAHUM KPOKOM, axke
paHHs niarHoctuka PM3 3a6e3neuye kpaiili pe3yabraTu
JIIKyBaHHSI Ta MiABUILEHHS SIKOCTi XXUTTS XBOPUX.

KonduikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiZICYTHICTh
KOH(ITIKTY iHTepeciB Ta BIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi MpU MiArOTOBLI TaHOI CTATTi.

Indopmamnis npo dinancyBanns. 2KonHux BUron y Oyab-
sIKift (popmi He OyJ10 i He Oyze OTpUMaHO Bill KOMEPIiHOT
CTOPOHHU, TMOB’SI3aHOT MPSIMO YU OMOCEPEAKOBAHO 3 MpPe/-
METOM 1Ii€l CTaTTi.

Buecok aBtopiB. JlyHbko T.A. — KOHILIENIIis i 1U3aiiH,
30ip i 00poOKa MarepiaiiB, pemaryBaHHSI TeKCTYy; JINTBU-
HeHko O.0. — aHai3 OTpUMaHUX JaHUX, PeIaryBaHHS TeK-
cry; KonoBanenko C.B. — aHaii3 oTpuMaHuX DaHUX, Ha-
MUCAHHS TEKCTY, penaryBaHHs TeKcTy; JIyHbko A.C. — 30ip
i 00poOKa MaTepialiB, peaaryBaHHs TeKCTy; XMmeab A.B. —
aHaJli3 OTPUMAaHUX JIAaHUX, HATTUCAHHS TEKCTY.
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Breast cancer is a threatening scenario resulting from the development
of endometriosis and benign breast disease overlap syndrome:
literature review

Abstract. Background. According to the National Cancer Registry
of Ukraine, mortality from breast cancer (BC) continues to be at
the first places in the structure of oncological pathology among the
female population. The overlap syndrome of genital endometriosis
(GE) and benign breast disecase (BBD) can play a significant role in
the development of BC. The purpose: using data from modern liter-
ature sources, to consider the overlap syndrome of GE and BBD as a
precancerous pattern in the development of BC and outline possible
steps to solve the problem. Materials and methods. The search and
selection of publications was carried out in the PubMed and Google
Scholar databases using the following terms: genital endometriosis,
benign breast disease, mastopathy, fibrocystic dysplasia, mastalgia,
breast cancer, hormone therapy. Results. A convincing link between
endometriosis and fibrocystic disease has been established in fertile
women: the prevalence of BBD in patients with endometriosis is
36—38 %. Pilot clinical studies have confirmed that in women with
endometriosis who received dienogest at a dose of 20 mg/day orally
for 24 weeks, a significant decrease in breast size (p < 0.023) and
regression of mastopathic changes were observed when assessing the
effect of progestogen on the breast using ultrasound. A slight decrease
(p =0.089) in the maximum diameter of the ducts was observed. At
the stages of development of the overlap syndrome of GE and BBD

with a confirmed increased risk of BC, a complex pathogenetic ma-
trix is formed, the processes in which are often not linear, but can
occur in parallel, demonstrating the diversity and unpredictability of
biological events. The high percentage of overlap syndrome of GE
and BBD confirms the idea of the unity of the origin of pathological
changes in target organs and the synchronous development of benign
hyperplastic processes in them. Conclusions. 1t is advisable to consider
hyperplastic diseases as a generalized process in the reproductive
system, and to develop single therapeutic tactics when gynecological
pathology is combined with breast diseases. The overlap syndrome
of GE and BBD, which is a proven factor of increased risk of breast
cancer, requires responsible and coordinated teamwork of endocri-
nologists, mammologists and obstetricians-gynecologists, which is
designed to create necessary conditions for a significant improvement
in the effectiveness of therapy. The development in the near future
of an algorithm for clinical monitoring of patients with overlap syn-
drome of GE and BBD will be a logical and justified step, because
early diagnosis of BC provides better treatment results and an in-
crease in the quality of life of patients.

Keywords: genital endometriosis; benign breast disease; overlap
syndrome; fibrocystic breast disease; hormone therapy; breast can-
cer; bone metastases; quality of life
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NoA Ta ceneH —
HeBiA €MHO CKAOGAOBO MEHEe AXKMEHTY
OBTOIMYHHOT NATOAOTIT LLUTOMNOAIOGHOT 30A03U

21 6epesHs 3a nigTpumkn 'O «YKkpaiHcbka acouialis Megu4Hoi ocBiTu», BugaBHn4oro gomy «3acnaBcbKuii»,
«MiXHapo[HOro eHAoOKPUHOMOMYHOro XypHasy», MEAUYHOro noptasay www.mif-ua.com Bif6yBCs MEANYHUI
opym «KomMopbiaHui eHaoKpuHoIoriYHmi nauieHT — 2025. Cecis 3», y pamMkax sikoro po3rnisfanncsi aktyanbHi
MUTaHHSA JliKyBaHHS LiyKpOBOro giabety, MetabosiiYHoro CMHAPOMY, aBTOIMYHHUX MOSIrNan[ynsapHUX CUHAPOMIB,
BTOPUHHOIO rineprapatupeosy, akpoMmerariii, a Takox posib AeiunTy iofy Ta cesieHy B PO3BUTKY aBTOIMYHHUX

3axXBOPIOBaHb LMTOMOLJIOHOI 3a/1031.

Mon € HaI3BMYAiHO BaXJIMBUM IS TIOBHOLIIHHOTO
dyHKIiIOHYBaHHS mUTONoAiOHOI 3an03u (I13), a Hax-
JIMIIOK abo Opak 1bOTO MiKpoeJeMeHTa TiCHO MOB’si3aHi
3 (hbopMyBaHHSIM HU3KHU MATOJOTiYHMX CTaHiB. BomHouac
JaHi YUCIeHHUX QPYyHIaMEeHTaIbHUX JOCTIIIXKEHD 3 0ioXi-
Mii, hapMakosiorii Ta KJIiHIYHOT MENULIMHU 1AaI0Th MiACTaBU
CTBEpIKYBaTH, 110 Y ITpodilakTuli i Tepartii itfomonedimnT-
HUX CTaHiB HEOOXiHO BPaXOBYBaTH HEPO3PUBHUI 3B’ 130K
MeTaboIi3My oy 3 MeTaboJ1i3MOM IHIIIMX MiKPOEJIEMEHTIB,
HacamIiepe]i cejieHy Ik OCHOBHOTO MOJIEKYJISIPHOTO CUHEP-
ricra iony.

3 nonosinmo «Mox i celen K HeBiI’€MHA CKIAJ0Ba Me-
He/KMEHTY aBTOIMYHHOI THPEOiIHOT MaTONOrii» BUCTYNHUB
Bosonumup IBanosuy I1aHbKiB, TOKTOP MEIUYHUX HAYK, TPO-
tecop, 3aBigyBay Bingiay npodinakTiku, JiKyBaHHS LYKpO-
BOro Jiadery Ta iforo yckiaaanen» YHIIII enaokpuHHOi Xi-
pyprii, TpaHCIIAHTANLIT eHIOKPUHHMX opraHiB i Tkanun M O3
‘Ykpainu, 3acaykenuii gikap Ykpainu (M. KuiB, Ykpaina).

3axBoproBaHH: muTononioHoi 3amo3u (I3) — rmo-
OajibHa MeIUKO-ColLliaJibHa nmpobiemMa. 3rigHo 3 TaHUMU
MO3 Vkpainu, natosoris 1113 BUSBIsSETHCSI TPUOIN3HO
y 42—52 % nopocioro HaceneHHs i y 20 % miTeit Ta cTaHO-
BuUTh 47,3 % Bil yCiX eHIOKPUHHUX 3aXBOPIOBaHb.

Bm3sbko 10 % HaceneHHsT YKpaiHM MalOTh aBTOIMYHHY
natosiorito 1113, cepen siKkOi OCHOBHUMU HO30JIOTIYHUMU
dopmamu € aBroiMyHHUI TUpeoinut (AIT) Ta mudy3Hmit
TokcnuHuit 300 (JIT3). [lepenymoBamMu BUHUKHEHHST aB-
TOIMYHHUX 3axBopioBaHb 1I[3 € reHeTHUYHA CXUIBHICTD,
HaCJIiIK1 BiiHU Ta TSIXKKi 0OCTaBUHU XUTTS. BoHu mpu-
3BOJISITH 10 HEMpPaBUJIbHOI pOOOTHU iIMYHHOI CUCTEMMU, sIKa
MOYMHA€E 60pOTHOY 3 BIACHUMMU KJIITUHAMU OpraHi3my. Bece
11 AUKTY€E HEOOXiHICTh BIJIUBY HA MEPBONPUYNHU XBO-
po0u, a He TUTBbKM Ha MPUOOPKaHHS ii cuMITOMIB. Takox
HeoOXiHa BiAIOBiIAIbHICTh JIOAWHU 3a CBOE 3II0POB’S i1
noTpeda BHOCUTH 3MiHM Y CBil CIOCIO XUTTSI.

Binomo, mo ¢dyHkiist 13 3HaxoauThes Mmia BIUIMBOM
rirmorajamyca Ta rimocgisa, Tak 3BaHOi OCi «TimoTajaMmyc —
rinogiz — nmuronoaioHa 3ano3a». HeiipoHu rinoranamyca
CEKPEeTYIOTb TUPEOJIiOepUH, SIKUA BOPITHOIO CUCTEMOIO
HAIXOIUTH Y Tirmodi3, CTUMYJIIOI0YN CEKPELIil0 TUPEOTPOII-
Horo ropmoHy (TTTI). TTT iHgykye B IMTONMOAiIOHII 3a-
J1031 yTBOpeHHs Tupo3uny (T4) ta rpuiiontuponiny (T3).
[iroumn 3a MeXaHi3MOM HETaTUBHOTO 3BOPOTHOTO 3B’SI3KY
Ha rinois i rinmorajaMyc, TPMHOATUPOHIH IPUTHIYYE Ce-
kpenito TTT.

Takum ynnoMm, TTT BinoOpakae epeKTUBHICTb il rop-
mouiB 1113 i € MapkepoM ycrminrHoro JikyBaHHs. be3 Bu3Ha-
yeHHs1 TTT HeMoXJMBe He TUTbKU TOCSITHEHHS TTO3UTUBHO-
ro pe3yabTaTy Teparlii 3axBoproBaHsb 1113, ane i moB’s13aHUX
3 HUMHU KapIioJOTiYHUX, HEBPOJOTIYHUX Ta FHEKOJIOTIYHUX
MaToJIOTiH.

ABtoimyHHUI TUpeoinut (AIT) — 3amaneHHsT UTO-
MoAiOHOT 3aJ03U, SIK€ CYNMPOBOIKYETHCS MOPYIIEHHSIM
il DisTPHOCTI BHACIIOOK aKTUBHOCTI BJIACHOTO iIMYHITETY
JIIOAVMHU MPOTHU CaMOro opraHa. Ak cBimyaTb ocTaHHi odi-
uiriHi npani 2017 poky, yactora AIT B YkpaiHi cepen yciei
€HIOKPUHHOI TaToJiorii ctaHoBUTh 5 %. TTicis 1yKpoBo-
ro miabdety (38 %) ta JIT3 (33 %) BiH 3aiimMae TpeTe Miclie
B CTPYKTYpi MaToJjiorii eHaoKpuHHOro rnpodiato. [Tomm-
penictb AIT — 43,1 Bunanok Ha 100 000 HaceaeHHS, 11O
Y3TOKYETHCS 3 EBPOIEMCHKUMM MOKa3HUKAMU.

JAundy3Huii TOKCUYHUI 300 — aBTOIMYHHE 3aXBOPIO-
BaHHS, 000B’I3KOBMMM KOMITOHEHTaMH SIKOTO € CTiliKa
MiaBUIIIEHA MPOAYKILisl TUPEOITHUX TOPMOHIB (TUPOKCUHY
Y TPUUOATUPOHIHY) i IMdy3HE 30iIbIIeHHS IIUTOMOAIOHOT
3aio3u pizHoro ctyneHs. JAT3 € nocuts yactoro mnaroso-
Tri€ero, MOKa3HUK MOTo MOIIMPEHOCTI CTAaHOBUTH 96,2 BHU-
naaky Ha 100 000 macenenHs. T3 B xKiHOK TparuisiETbCS
B 5 pasiB yacTille, HiX y YOJIOBiKiB, i MOX€ PO3BUHYTHUCS
y OyIb-SIKOMY Billi.
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V 1835 poui T3 Brnepie onucas ipJIaHIChKUIA JIiKap
PoGept Ixeiimc I'peiiBe, a B 1840 polii HiMelbKMit Jlikap
Kapn Anonsd ¢on bazenoB BusBUB XapaKTepHi CUMIITO-
MM 11i€l XBOpoOU (300, BUTPIIIKYBaTi O4i i IPUILIBUALICHE
cepueoutTs). B aHrmomMoBHUX KpaiHax 3amicTb «1T3» Bu-
KOPHUCTOBYEThLCS TepMiH «xBopoba ['peiiBca», a B HiMellb-
KOMOBHUX — «ba3zegoBa xBopoba». Ciig BiaMiTUTH, 110
BUKOPHUCTAHHS TePMiHa «XBOPOOa», a He MPOCTO «TOKCUY-
HUI 300», OUIBII BUMIPaBOaHE, OCKIJIbKU OUTBIIOI0 MipOO
MiIKPEeCII0€ CUCTEMHICTh aBTOIMYHHOTO Tipouecy. Tomi sk
TtepMiH «J1T3» xapakTepusye Juiie MakpocKoMiuHi (mudys3-
HU1 300) i pyHKUiIOHANBHI (TOKCMYHMI 300) 3MiHu LI13,
III0 He BBaXXa€EThCs 000B’I3KOBUM IJis XxBopoou I'peiiBca.
3 omHoro 60Ky, iHomi 30inbiieHHs 1113 BincyTHe, 3 iHIIO-
0 — BOHO He 3aBX1u Audy3He.

Ha croronni noBeneHa poiib aedinurty fomy Ta cene-
HY Y BUHUKHEHHi 3axBopioBaHb 1113. Ha >xanb, HaceneH-
Hs1 YKpaiHM 3HAYHOIO MipOI0 CXMJIbHE JIO MaTOJOTiYHOTO
BILIMBY HiogHOro aeginuty. 3a KaprorpacdhiyHUMU TaHUMU
BOO3, medinur iioay (Bim JIETKOrO 0 ITOMipHOTO) BUSIB-
JIIETBCS Ha Beiii TepuTopii Hamioi kpaiHu. Y 30—70 % Bu-
MaaKiB MpY HOTHOMY IeMIilNTi CIIOCTePira€Thes 3HMKEHHST
PO3yMOBOI Ta (hizmyHOI Mpaue3aaTHocTi, y 5—30 % — Mo03-
KOBi mopyiieHHs, y 1—10 % — KpeTuHi3m.

CumnroMamMu nediluTy Moay € BiauyTTs mocTiiHOL
BTOMH, CJIa0KicThb, Aernpecis; 30iabienHs 1113, 3atpumka
POCTY i PO3BUTKY Y [iTel, 3HUKEHHS pO3YyMOBOI aKTUBHOC-
Ti y 1OpOCIUX, NOPYIIEHHsI OOMiHHMX MPOLIECiB, 3arpo3a
nepeprBaHHs BariTHOCTI, MOTipIIEHHS IaM’sITi Ta CIyXy,
CYXiCTb LIKipH i BTpaTa ii eJJaCTUYHOCTI, MOPYILIEHHS po0O-
T KUIIIEYHUKA, HAOPSIKYU, BUITaIiHHS BOJIOCCS.

3aBasku b. Xeryento ycyHeHHS iloqHOTO nediluTy cra-
JIO YACTUHOIO MPOrpaM PO3BUTKY NECITKIB KpaiH CBITY, sSIKi
CTaBJISITh 32 METY JOCSTHEHHST UTUHOIO TIOBHOTO MOTEHITiaTy
ii (bizuyHOrO Ta PO3yMoOBOro po3BUTKy. Lli mporpamu mia-
tpuMaan OOH Ta ii arenrctBa, sik-oT BOO3 Ta OHICE®.

Bimomo, 1110 i10/1 HaJIeXXUTh 10 MAJIOTOKCUYHMX CITOJYK,
ioro (iziosoriyHa n03a adbCOJIOTHO Oe3nevyHa AJIs JTIOAUHUI
i moxe nocsarru 1000 mr (1 r). Hanpukian, moaeHHe cro-
>KMBaHHSI oy B AMOHil sikpa3 i cTaHOBUTH OJ1M3bKO 1 T.

Jo6oBa motpeba B itomi — 150 mxr. Y HOpMi 1113 3maTtHa
aanTyBaTUCS 10 HAIXOMKEHHS 3HAYHO OUTBIINX 103 HOMTY.
Tak, oxHa Kparuts po3uuHy JIrorous MicTuTth 6,3 Mr oy,
o y 42 pa3u nepeBUIILYE i1oro 10OOBY ITOTpeldy, 1 Kparmis
CIUPTOBOI HaCTOsIHKU Homy (40 mMr) — y 257 pasiB, aHTU-
apuUTMiUHUMIA Tipenapat amionapoH (75 mr) — y 500 pasis,
omamin (300 mr) — y 2000 pazis. Ha Ti1i HanMipHOro Haj-
XOIKEHHS omy BXe uepe3 4 TOOMHM BMICT oAy B KpOBI
HOPMaJIi3y€eThCs 3aBIASIKM WOTro eKCKpellil i3 cevelo.

Ockinbku 90 % itomy, 1110 HAAXOAUTH B OPTaHi3M, BU-
BOJIMUTHCSI HUPKAMU, HOT0 KOHIIEHTPALLis B CeYi CIIYKUTh
OioMapKepoOM KiIbKOCTi foay, MIPpUAHSTOTO HEe3ad0Bro 10
poro 3 ixero. CepeHsI KOHLIEHTpALIisI fiomy B cedi (MemiaHa
omypii) MOXe 3aCTOCOBYBATUCS BUKJIIOUHO JJIs1 OLLIHKU
MOIHOTrO CTAaTyCy HaceJIEHHsI Ha TIEBHIM TepUTOPii B paMKax
3araJibHOHAIiOHAJBHUX i CYOITOMYJISILiHHUX MporpaM. Jtst
OLIIHKY MeNiaHu Homypii OCTiIKEeHHS ITPOBOISTh Y KOTOPTi
MiTeH IKITbHOTO BiKY, OCKiJIbBKY BOHU HaiOIIbIIIO0 MipOIO
BinmoOpakaloTh CepeIHE CIIOXKUBAHHS MOMy Ha NaHili Tepu-
TOPpIi B ITOMYJISIIIL B LILJTOMY.

V nocnimkenni T.B. CopokmaH i crriBabr. (2020) omiHro-
BaJIMCS IOKa3HUKU MOYpii B AiTel MpermyoepTaTHOrO BiKYy,
SIKi TIpoXkuBanu Ha Teputopii [liBHiuHOI BykoBuHM. ¥ paMm-
Kax 20-Ky1acTepHOTro aHaJi3y HOIIUPEHOCTI 300a cepel -
TS4YOro HacesJeHHs Oy ooctexeHi 1973 nuTuHM BiKOM Bif
7 mo 12 pokiB Ta BU3HaYeHa KOHILIEHTPALisI HEOPTaHIYHOTO
fiomy B pa3oBiii mopiiii ceuiy 197 miteii.

O6cTeXeHHST MaHyaJIbHO-TIAJIbITATOPHUM METOIOM
MoKa3aJio 3HaYHy 4acToTy 300a cepen AiTeit bykoBuHu —
17,6 %. MeniaHa itoaypii B 006CTeXeHiil Momysiiiii 3araiom
cranoBuia 60,4 Mxr/i. TakuM YUHOM, y GiNBIIOCTI AiTEN,
sIKi MellIKaiu Ha TepuTopii IliBHiuHOI BykoBuHU, MeaiaHa
Momypii Oys1a 3HIKeHa.

Y cycinHili YropuimHi TaKoxX MpoBEAEHO HOCIiIKEH -
H# 3 ouiHKoIO0 ogHoro medimuty (Peter F. et al., 2015).
Byno BcraHoBieHo, o y 2005 poili moKa3HUKU HOaypil
< 50 mkr/n BusBieHi Tinpkn y 1,2—3,3 % HaceneHHs, 110
3HAYHO HUXKYe MOpiBHSIHO 3 1994 pokom (24,8—30,9 %).
KpiM Toro, y 1ieit repion 3MeHIIIacs yactora 306a 10 1 %,
Toni iK'y 1994 poi 1iit mokasHUK cTaHoBUB 8 %. Crioxu-
BaHH iony y CroBayunHi (Podoba I. et al., 2016) BusiBu-
JIOCSI AOCTATHIM Y BCiX BIKOBMX Ipylax HaceJIeHHs. €IMHOIO
IPYIIOI0 HACEJIEHHS 3 TPAHUYHUM a00 AYXKe JIETKUM HOTHUM
nedinuToM OyJau BariTHI.

CepenHsi KiJIbKiCTh CITOKMBAHHS WOy, 3TiIHO 3 erie-
MiOJIOTiYHUMU JOCTiIKEHHSIMU, TIPOBEACHUMU B YKpai-
Hi, ctaHOBUTH 25—50 MKr y miteit, 30—60 MKT y IiUITKiB
i 50—80 MKT y TOpOCIIMX, 110 30BCiM HEOCTATHBO, OCKIJIbKU
nmoboBa rmorpeba B iiomi — 150 MKT.

3rimHo 3 peKoMeHAalisiMu AMEPHUKaHChKOT TUPEOITHOT
acouianii ¢iziosoriyHa 1oeHHa 103a HoLy 1Uist JOPOCIOTro
HaceneHHsT — 150—250 Mxr. BeecBiTHST opraHizariist oxopo-
HU 3I0pOB’s1 0cobaMm Iriciist 12 pokiB IPONOHYE BUKOPUCTO-
ByBaTtu 150 MKT #1omy. JIj1sT BariTHUX XKiHOK IIi TIOKa3HUKM
e 6inbii — 220—250 MKT, a 7151 KiHOK, SIKi TOAYIOTb IPY/I-
nto, — 250—290 Mkr itomy.

Takox noBeseHo, 1110 BaXKJIMBY poJib Y (PYHKIIIOHYBaHHi
113 Bimirpae ceneH. Jdediuut ceaeHy B YKpaiHi 0co0IMBO
BinzHaueHuit y BonnHebkiit, Cymebkiit Ta KuiBcbkiii 00-
JacTsX. Ik KOHTHUHEHTabHA IepkaBa, YKpaiHa 3HaXOAUTh-
cs B 30Hi AediumTy ceneHy B IpyHTi. CHHTeTHYIHI 10OpuBa
Ha OCHOBI Cipk# i docdopy 1ie Oibliie 30iTHIOITh IPYHT
3 YMiCTOM CeJIeHY.

Hopma 1o60Boro ciokxBaHHS CeJIeHY, 3TiJIHO 3 PEKO-
MeHnalisimu BOO3, mis nopociux ctaHoBiTh 30—75 MKT.
Y CIIA pekoMeHI0BaHOO 1000BOIO 03010 CeJIEHY Bijl Ha-
poIKeHHs 10 6 MicauiB € 15 Mkr, 7—12 micsuiB — 20 MKT,
1-3 poxku — 30 mxkr, 4—8 pokiB — 40 MK, 9—13 pokiB —
55 Mkr, 14—51+ pik — 55 MK, y BariTHUX — 60 MKT, y me-
piox nakrawii — 70 Mxr. Ciig mam’siTaTu, 110 LIei MiKpo-
€JIEMEHT He CUHTE3YEThCSI B OPTraHi3Mi JIIOIUHM, a OTXKE, MA€E
HAJIXOIUTH 3 TXEI0.

CelJleH € CKJIaIOBOIO CUCTEMU TIyTaTiOHIIEPOKCUIA3U
i TIOpeIOKCUHPENYKTA3U, SIKi 3allisiHI B AHTUOKCUJAHTHOMY
3aXMCTi OpraHi3My, peryJsiii TaKuX IIPOLECiB, SK KIIITUHHA
npoJtidepalrist, nudepeHIiFoBaHHs, TPAHCKPHUIILIiST TEHIiB,
penapattis JIHK i anonTos.

['nyratioHnepokcumasa — ceieHo3aleXXHU (hepMeHT,
i Ior0 aKTUBHICTb MPSIMO 3aJI€XKUTh Bil YMICTy CeJleHy B
KpoBi. CeJIeHOIPOTeIHN 3aiiMalOTh OCOOJIMBE MiCIIe B IIPO-
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meci ogyBaHHS, a iHTpAaTUPEOITHUIA YMICT CeJIeHY CIIPUSIE
aKTMBHOCTI LIbOTO Mpoliecy. Pe3yabratu ABOX MeTaaHaIi3iB
TaKOX ITiATBEPAIIM POJIb CEJICHY B 3HIDKEHHI PiBHSI aHTUTLIT
JIO TUPEOINHOI TTepOKCUAA3U I TIOJIMIIeHHI repediry aBTo-
iMYHHOTO TUPEOIIUTY.

IMoennanus nedinuTy ifoay i cesieHy MOCUITIOE poodJIe-
My MOJHOI HeTOCTAaTHOCTI B YKpaiHi, 1110 BinoOpaxkaeThbCs
B CTPYKTYpi 3axBopioBaHocTi 1113: Ha choromHi cmocTepira-
€ThCSI 3POCTAHHS HE TUIBKU TinmepTpodivyHuX i rinmepruiac-
TuyHuUX npoueciB y 113, ane i aBToiMyHHUX TUpeomaTiii.

Hietnuna nobaska Tip6izon («bixenc») Mictuth 150 MKT
iony (y dopwmi karito itoaumy) ta 100 Mkr cesnieHy (y popmi
CeJIeHOMeTiOHiHY). Mon HeoOXinHuMil K 6yIiBeIbHIIT MaTe-
piaJi, 3 IKOrO YTBOPIOIOTBCS JiBa OCHOBHi ropmonu 13 —
tpuitontuponit (T3) i Tupoxcun (T4). Cenen Binmosigae 3a
neprdepuyHy aKTUBALIiI0 TUPEOITHUX TOPMOHIB Y KJIITUHAX
opraHiamMy, 3a0e3nedye aHTUOKCUIAHTHUI Ta iIMyHHUI 3a-
xuct LI13.

BcraHoBneHo, 1110 omHOYacHEe 3aCTOCYBaHHS oy i ce-
JICHY B JIiIKyBaHHI Au¢y3HOTro 300a MOJIIIIIYBaIO ITepedir
3aXBOPIOBAHHS i 3MEHIIYBaJIO PO3MipH 300a B MALIiEHTIB,
SIKi Opajv yJ9acTh y JocaimkeHHi. ToOTO 1Isi HOBHOLIIHHOTO
¢ynkuionyBaHHs 1113 omHakoBO BaXJIMBi 1Ba MiKpoeJe-
MEHTHU — MO/ i celieH.

OpHovyacHMI TIPUITOM HOAY i CeJIeHY TO3BOJISIE 3aXU-
CTUTHU MAlli€EHTIB Bill pO3BUTKY aBTOIMyHHOI'O TUPEOIAUTY Ta
peKOMeHIoBaHMI €BPONeichbKOI0 TUPEOITHOIO acoLlialli€ro
3 METOI0 MOBHOIIHHOI HOAHOT MPOdiIaKTUKU B yMOBax
npupoaHoro nediuuty tony. JlogarkoBuit mpuitom ceyeHy
y (izionoriyHnX 103ax 10 75 MKT/mo0y rpotsrom 6—12 mi-
CSILIiB aCOLIIOETHCS 3 BipOTiAHUM 3HUKEHHSIM TUTPY aHTH-
TUPEOITHUX aHTUTIJI, CITIPUSIE TIPUTHIYEHHIO aBTOIMYHHOTO
npoliecy i MOJIMIIeHHIO eXoreHHocTi cTpykTypu 13 3a
JMAaHUMU YITbTPa3BYKOBOTO TOCTiIKEHHSI.

V panmoMizoBaHOMY MOABIMHOMY CJilTlOMY ILIalle-
00-KOHTPOJBbOBAHOMY AOCJIIKEHHI OyJIO IT0Ka3aHO, IO
npusHavyeHHs1 cesieHy 100 MKr/mo0y mnaiieHTam 3 opoiTo-
natiero I'peliBca 3HaUHO MOJIMIITYBaa0 O(TATIbMOJIOTIYHI
pe3yJIbTaTh Ta SIKiCTh KUTTSI.

Tip6izonm — e onTuManpHUIA OajdaHC OMY Ta CEJICHY
B oHiil Tabnerui. Mox y (hopMi ionuay Kajito Ta celieH y
JIETKO3aCBOIOBaHill (popMi ceIeHOMETIOHIHY — MOETHAHHS
edexTuBHOCTI Ta 6iomoctynHocTi. [TpusnauenHs TipOi-
30y aKTyaJIbHO XXiHKaM (HacaMIepen pernpoayKTUBHOTO
BiKYy), amxke natosoris LL[3 y )XiHOK po3BuUBa€eThcs Habarato
yacTile; miatiTkaM; ocodam, 1110 MPOXUBaIOTh B €KOJIO-
TYHO HECTIPUSTIIMBUX PETiOHAX; JIFOMSIM, SIKi MPAIIOI0OTh Y
LIKiJJTMBUX YMOBaxX; 0co0aM 3i CITaIKOBOIO CXWJIbHICTIO 10
3axBopioBaHb 1113.

IMpu aBToiMyHHUX posnagax 1113 Takox rmokasaHo BU-
KOPHUCTaHHS Cepea3eMHOMOPCHKOI AieTU. 3aBAsKM ii Xap-
YOBUM €JIeMEHTaM Bil0yBa€ThCs MO3UTUBHUU BILUIMB Ha
KMIIIKOBY MiKpo0ioTy, (OYHKIIiI0 iMyHHOI cucTeMu. Tomy
cepen3eMHOMOPChKa JieTa MOXe OyTH 3aIpOTIOHOBAHA /ISt
npodiJakKTUKU Ta JIIKyBaHHSI aBTOIMyHHUX 3aXBOPIOBaHb
I3 (minxim «TouyHOro XapuyBaHHS).

Taxum yrHOM, JIIKyBaHHSI aBTOIMYHHUX 3aXBOPIOBaHb
113 3anexuTh Bin cTyneHs nopyueHHs ¢yHkiii 113, no-
€IHAHHS 1IbOTO 3aXBOPIOBAHHS 3 iHIIIOI aBTOIMYHHOIO
MaTOJIOTIEI0, TSKKOCTI i BUpaxkeHOCTi cumnToMiB. Coif
BpaxoByBaTu AlT 1K MOXJIMBMUIT KOMIIOHEHT aBTOIMYHHUX
MOJiNIAaHAYJIIPHUX CUMITTOMIB Ta MOXJIMBUI BILUIMB ITPOBO-
KYIOUMX YMHHMKIB (BariTHICTh, IOJIOTY, a0OPTH, COMaTUYIHi
i BipyCHi 3aXBOpIOBaHHsI, BAKOPUCTAaHHS O-iHTep(epoHy,
aMmiomapoHy Ta iH.).

CrietndivHoi Tepalrii aBTOIMyHHUX 3axBopioBaHb L3 Ha
chorofiHi He icHye. Y xBopux Ha AlIT 3 mopyieHHSIM QyHKILT
13 cmig mocsrHyTH cTaHy eyTupeo3y (1iboBux piBHIiB TTT)
i MiATpUMYBaTH WOro BIPOIOBX YCHOTO Mepediry XBopoou.
Lle oGymoBieHO TUM, 1110 Ipu HOopMaabHOMY piBHiI TTT yci
0OMiHHi TTpoliecH Bif0yBalOThCs SIK y 310poBOi itoauHu. He-
00XiIHOI0 TaKOX € MeTanpodilakThKa rimoTUPEO3y.

Crim mosICHIOBATH TAILIiEHTaM MeTy OOCTeXKeHHSI, JIiKy-
BaHHS, OYiKYBaHUI pe3yJIbTaT i BiAMOBINaJIbHICTb 3a OTO
ycHimHicTh. TiTbKY CITiBITpalis JTiKaps i malieHTa MOXe ra-
PaHTYBaTH JOCSTHEHHS TTIO3UTUBHOTO PE3YJIbTATY JIIKYBaHHSI.
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LlykpoBumn pAiabet Ta AeMeHUis:
CYYOCHI AQHiI

Pestome. B orisgi npoaHasnizoBaHo cyyYacHi faHi oo enigemionorii, natoreHesy, KiHiYHux 0cob6imMBocTel 1a
nigxonis Ao NikyBaHHS KOrHITUBHUX MOPYLLEHb rpu Lykposomy giabeTti (LL). L] BuaHaHui He3anexxHum ak-
TOPOM PU3UKY PO3BUTKY AEMEHLii, 30KpeMa XBopobu ArnbyrenMepa 1a CyaMHHOI AeMeHUii 3 MigBULLEeHHSIM BMO-
BIPHOCTI iX BUHUKHEHHS Ha 50-91 %. MexaHiam KOrHiTMBHux poanagis rnpv L] BkioyYae iHCYniHOpe3nCTeHTHICTb
MO3KY, rinepriiikemito, HaKornm4eHHs B-aminoigy, Tay-naTosiorito, OKUCHIOBAIIbHUI CTPeC, CYANHHY ANCYHKLIO
Ta Hevipo3anasneHHsl. IHCyniHope3nCTeHTHICTb nopyLuye curHanabHi wsxu (IRS-1/PISK/AKT), cnpusioyn Hevipose-
reHepadii, Togi K XpOHiYHa rinepriiikemisi MOLUKOAXXYE eHAOTESiV, MPUCKOPIOE aTEPOCKIEPO3 Ta NifBULLYE PUSUK
LeMeHUii Yepea iLueMiqHi NOLUKOAXEHHSI HEVPOHIB. 3rigHoO 3 KITiIHIYHUMU PEKOMEH[aLIIMU CKPUHIHI KOrHITUBHUX
ropyLueHb rnokasaHuii Bcim ocobam 3 L[], cTapLumm 3a 65 poKis (3a HasiBHOCTI O3HaK MEeHTasIbHUX 3MIH — paHiLLe)
3a [OoroMOoror rnemxogiarHoCTUYHUX TecTiB. [iarHoCcTvka Takox BKIIloYae HevipoBi3yanidayito, aHasia uepebparib-
HOI remoguHaMmiku, OCIiAXeHHs 6ioMapKkepiB y CIMHHOMOS3KOBIV piauHi (3-aminoin, Tay-6i5okK), nepcrneKkTUBHUM
e BukopuctarHs MNET gnsa aminoigy Ta 1ay-6inika, a Takox MapKepis HEVPOHAaIbHOr o MNOLLUKOAXXEHHS 47151 paHHbOro
BUSIBIIEHHS Ta CTapfitoBaHHS 3axBoproBaHHs. CTparteris nikyBaHHs Mae 6yTv iHaMBIAyanizaoBaHow, 3 aKLeHTOM
Ha KOHTposb rrikemii (4inb HbATc < 8,0 % y niTHIX), MiHimi3awito rino-/rinepriikemii Ta npoginakTmky cyauHHUX
ycknagHeHs. [ns nikyBaHHs AeMeHUii peKoMeH[oBaHo rnoeaHyBaTn aHtugiabeTnyHy Teparnito 3i ctaHgapTHUMMN
nigxogamu: iHrieitopamu xosniHectepasau, aHtaroHictamm NMDA-pevenTopis abo aHTUaMIinoigHUMU MOHOKJ/IO-
HanbHUMKW aHTUTInamu. Lis ctparerisi cripsMoBaHa Ha yroBiJIbHEHHS MporpecyBaHHs KOrHiTMBHOro gegiunty
Ta MOJINLLIEHHSI IKOCTI XUTTSA nayieHTiB. MeTehopMiH K naTtoreHeTudHuv npotugiabeTuyHuvi npenapar Bigirpace
KJIHOHOBY POJib HE JIULLIE Y KOPEeKUii riikemii, ane vy nikyBaHHI AeMeHUii, OCKIIbK1 BiH 3MEHLLIYE amMinoifHe HaBaH-
TaXeHHs1, NpUrHidye 3ananeHHsi, aktueye AMPK-LLIAX, CTUMYIIOE HeViporeHea 1a MosiinLlye KOrHiTUBHI QoyHKLiT
HaBiTb y navieHTie 6e3 L|/[]. Tpousase 3actocyBaHHs METOPMIHY aCOLItOETLCS 3i BHWKEHHAM PU3NKY AeMEHLii Ha
29-84 % 3anexHo Big TpMBasnocTi Teparnii, a KoMbiHayisi 3 IHLUMMM ripernapaTtammy MoxXe 3abe3nevYnTn CUHEPrio
B yrnoBinbHeHHI HedpogereHepadii. lpoginaktuka gemeHuii Bkiito4ae moaugpikauito criocoby XuTTs (gisndHa
aKTUBHICTb, paljioHasibHe Xap4yBaHHs1), KOPEKUIO LLKIQ/IMBUX 3BUYOK, YHUKAHHS €KOTOMYHUX PU3NKIB Ta KOHTPOJTb
macw Tina, aprepiasnibHOro TUCKY, inigis Kposi.

Kno4oBi cnoBa: ykposuii giabeTt; iHCYNiHOPe3NCTEHTHICTb,; KOMHITUBHI MOPYLLIEHHS; AeMeHLis; oSy

CrapiHHsI HaceJleHHSI — HEMUHYYUI TIPOlLIecC, 110 CTaB
OITHI€10 3 KJIIOUOBUX PUC CYYaCHOTrO CBITy. [locSITHEHHS Me-
MULIMHU Ta TTOJIMIIEHHS] YMOB XUTTS CIIPUSIIOTH 301IbIIIEH-
HIO TPUBAJIOCTI XUTTSI, ajie BOMHOYAC BEIYTh 10 3pOCTAHHS
BiKOBMX 3aXBOPIOBaHb, 30KpeMa KOTHITUBHUX MOPYIIIEHb.
Pi3Hi 3MiHM — Bin JIerkux po3JiaiiB mam’sTi 10 TSKKUX He-
BPOJIOTIYHUX CTaHiB — MOCTYMOBO MO30aB/SIOTh JIOAUHY
MOXJIMBOCTI MTOBHOLIIHHO cipuiiMaTH cBiT. Haitrmommm ix

MPOSIBOM € JAEMEHIIisl — CUHIIPOM, 1110 CTUPAE CIOTaIn, TT0-
PYIIYE MUCJIEHHSI, OPiEHTALLiIO Ta 3AaTHICTh 0 CAMOCTIHO-
IO KWTTS. Y CYCIIUIbCTBI, IIO HEBIIMHHO CTapi€, 30epesKeHHST
SICHOCTi pO3yMy Ta TiTHOCTIi JTIOAWHMU B JIITHBOMY Billi CTa€ HE
JIAIIEe MEANYHUM, a 1 BAXKJTMBUM COLIIATbHUM 3aBIaHHSIM.
HemeHitis (a00 TSXKKUIT HEHPOKOTHITUBHUI po3Jian),
11O TIEPEBAXHO MPOSBISETHCS Y JIOAEH MOXUIOTO BiKY,
cTae Bce OLIbII 3HAUYIIOI MPOOIeMOI0, a BUMTAKH i paH-

© «MixHapogHuil eHoKpUHonoriuHui XypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2025

© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2025

[lina kopecnonzeHuii: Mawkoscbka Hatania BikTopiHa, AOKTOP MeAUUHNX Hayk, npodecop, 3aBiayBay Kadeapy KniHiuHoi imyHonorii, anepronorii Ta eHAOKpUHoNorii, bykoBUHCHKNIA AepaBHHiA
MeZVYHuiA yHiBepcuTeT, TeatpanbHa nnolua, 2, M. YepHisuy, 58002, Ykpaia; e-mail: nvpashkovska@gmail.com; Ten.: +380 (50) 660-45-54
For correspondence: Nataliia Pashkovska, MD, DSc, PhD, Professor, Head of the Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Teatralna sq., 2,

Chernivtsi, 58002, Ukraine; e-mail: nvpashkovska@gmail.com; phone: +380 (50) 660-45-54
Full list of authors information is available at the end of the article.

Tom 21, N2 2, 2025

www.mif-ua.com, https://iej.zaslavsky.com.ua 141



Oragp, / Review

skl

HbOTO BUHUKHEHHS (00 65 poKiB) MpuUBEPTaOTh Aeaati
Oinbllle yBaru Ta MOTPeOYIOTh AeTaabHOIO BUBYEHHS [1].
Ilopoky y cBiTi niarHOCTYIOTh IMoHan 10 MiIbiiOHIB HOBUX
BUITAJIKIiB JeMeHIIii, TOOTO OMMH HOBHMI BUITAJIOK KOXKHI
TpM ceKyHau. 3a oQillitHUMU JaHUMM, KiJIbKIiCTb JIIOei i3
nemeHitieto y 2020 poui nepeBulyBaia 55 MiJbiOHIB, i 3a
MPOrHO3aMH, LIef MOKA3HUK MallKe MOIBOIOBATUMETHCS
KOHi 1Ba gecaTiITTs: 10 2030 poKy O4iKy€eThcs 78 Milib-
iioHiB xBopux, a 1o 2050 poky — 139 minbitoHiB [2]. Oc-
HOBHMU IIPUPICT MpuUMane Ha KpaiHuU i3 HU3BKUM i ce-
pPeIHIM JOXOI0M.

Binburicts Bumnankis aementii (60—70 %) mos’s3aHa i3
xBopo6oto Asnbiireiimepa (XA) [3]. Lle HeliponereHepaTUBHE
3aXBOPIOBAHHS, OCHOBHOIO 03HAKOIO SIKOTO € HAKOMUYEH-
HSI aMiJIOiTHUX OJISIIIOK i Tay-KIIyOKiB y MO3KY, IIIO CIIpH-
YUHSIE MOCTYMOBE MOTipIIEHHST KOTHITUBHUX 3Mi10HOCTEN.
Ockinbku XA Ma€ NMpUXOBaHUI MOYATOK i MPOTPECyIOUNiA
XapakTep, BOHa IIBUIIKO MEPETBOPIOETHCS HA 3HAUHU TJ10-
OaTbHUUN BUKIIUK.

3a pesyabTaTaMu AOCIimKeHb, y 2023 poii 3araibHa
YUCEJbHICTb JIIOJEH i3 IEMEHIIIE0, TPOIPOMAIBHOIO Ta J0-
KJIiHIYHOIO cTamigMu XA oriHoBagacs B 32, 69 i 315 Miab-
iioHiB BigmoBigHo. CYKYITHO 1€ CTaHOBUJIO 416 MiIbiAOHIB
oci0, 1o Binnosinano 22 % HaceyneHHs BikoM Big 50 pokiB
[4]. TTpu 11bOMY PU3MK BUHUKHEHHSI 3aXBOPIOBAHHS T10-
JBOIOETHCS KOXHI 5 poKiB micisg 65 pokiB, i mpuOINM3HO
50 % mnaiieHTiB 3 XA € HOCisIMU aJtestst €4 aroJinonpoTeiHny
E (APOE) [5]. 3pocTaHHS MOLIMPEHOCTI IeMEHIIil cTae
CEepil03HMM BUKJIMKOM JIJISI CUCTEM OXOPOHM 3/10pOB’S Ta
couianbHoro 3axucty. [lamieHTn noTpedyoTh MOCTIHHOTO
JOTJISIALY, 1O JISITA€ TSITapeM Ha POAUYiB i MEIUYHUM Iepco-
HaJl. Butparty Ha JliKyBaHHSI Ta MiITPUMKY XBOPUX HEBITUH -
HO 3pOCTal0Th, CTBOPIOIOYM €KOHOMiUHE HaBaHTaXXEHHS Ha
nIepkaBu [2].

[TpoGyieMy 3HAYHO YCKJIQIHWJIM BUKJIUKU OCTaHHIX
pokiB, 3okpeMa maHaeMist SARS-CoV-2: KOorHiTUBHI TTOpy-
LIEHHST CITOCTepiraroThes y 6n3bko 20 % nalieHTiB mics
nepeHeceHoro COVID-19 [6]. BiiicbkoBi aii B YkpaiHi
TaKOXX HEraTUBHO BIJIMBAIOTh Ha MEHTaJIbHE OJIaroro-
Jlydydsl HaceJIeHHs, CIIPUSIOYM PO3BUTKY MCUXIYHUX PO3-
JIamiB, 30KpeMa Oernpecii, TPUBOXHOCTI Ta KOTHITUBHUX
nopyiieHs [7].

CrpiMKe 30iblIeHHS KiJIBKOCTi BUITAAKiB A€MEHIIil
3yMOBJIEHE, 30KpeMa, 301IbIIeHHSIM YacTOTH (aKTopiB
ii pO3BUTKY, Ccepel AKMX BaxXJUBE Miclie Iocigae 1my-
kpoBuii miabet (LI/1), 110 € OMHUM 3 HAUITOIIUPEHIIINX
XPOHIYHUX HeiH(hEeKUINHUX 3aXBOPIOBaHb i oiliiHO 1i-
aTHOCTOBAHM y OiJIBII HiXK ITiB MiJIbsIpAa XXUTEJIiB HAIIIO1
miaHety [8].

1IJI Bu3HaHuMi1 He3anexXkHUM (aKTOpOM, IO MPU3BO-
IUTh 10 KOTHITUBHUX TTOPYIIEHb i 3HAYHO MiBUIIYE MO~
BipHICTbh PO3BUTKY JeMEHIIii, 30KkpeMa XA Ta CyIMHHOI
neMeHIii [9]. 3 orsiay Ha TEHOEHIIIO 10 3pOCTaHHS TT0-
IIMPEHOCTI bOTO 3aXBOPIOBAHHS, 3HAYEHHS Aia0eTy K
dakTopa pU3UKYy IJIsI PO3BUTKY YMCIEHHUX YCKJIaJIHEHb,
30KpeMa KOTHITUBHUX MOPYIIEHb, 3aJIUIIAETHCS HAI3BU -
YaiiHO aKTyaJbHUM [8].

3a pe3ynbTaTaMy OCTAaHHBOTO MeTaaHaji3y 14 mocii-
JKEHb i3 3a]lydeHHSIM JaHuX rmoHan 47 TUCSY Oci0, mepen-
YacHe CTapiHHS MO3Ky cupuuuHsiors /I, rimeprensisa ta

oxupinHg. [1py npoMy HalOIIBIINI BIUIUB Ma€ miadeT
(d=10,275), mo Giiblie HiX ynBivi epeBUIlye eeKT rirnep-
tensii (d = 0,113) Ta oxupinug (d = 0,112). 1le Bka3zye Ha
LI sik ocHOBHMI (haKTOp PUBUKY 3MiH Y CTPYKTYpPi MO3KY,
SIKi MOXYTb MPU3BOJIUTHU 10 KOTHITUBHOTO 3HMXKEHHS Ta
nmementii [10].

HeulonaBHe eninemiosioriyHe TOCTiIKEHHS Ha OCHOBI
nmanux Global Burden of Disease 3acBimumiio 3pocTaHHs I10-
mupeHocTi XA Ta iHIIMX JeMeHIIii, TTOB’ I3aHMX i3 ITiIBH-
IIEHUM PiBHEM TJIIOKO3U B KPOBi, 110 COPUYMHUIIO 3HAYHE
301IbLIEHHSI CMEPTHOCTI Ta BTPaTH POKIiB XXUTTSI 3 MOTIPAB-
KOO Ha iHBaJliTHICTh 32 OCTaHHI JIECATUIIITTS, OCOOJUBO B
KpaiHax i3 BUCOKMM piBHeM goxomy [11].

3a pesysJbTaTaMy MacCIITAOHUX MeTaaHali3iB, y 0ci0
3 L1JI pu3uK pO3BUTKY IEMEHIIii IPOTSITOM KUTTSI 30iIbIITY-
€TBCST B cepemHboMy Ha 50 %, a B AeSKUX TOCITIIKEHHSIX 1Iei
noka3Huk csirae 91 %. BcraHoBneHo, 1110 YacToTa CyAMHHOT
nmeMeHIii cepen oci6 i3 LI/l € Maiixke ynBidi BUIIOIO, HixX
y 3arajibHilt momyJsiuii [12], mpuyomy i3 CYTTEBO OiNbILIOIO
YacTOTOIO y XKiHOK [13].

Taxoxx 3a3HaYa€ThCsl 3HAYHE 3POCTaHHS CMEPTHOCTI
cepen namieHTiB 3 LIJI, o crpaxxnaiots Ha XA [14].

OCHOBHY KaTteropito ocié 3 KOTHITUBHUMU MOPYIIEH-
HSIMU CTAHOBJISITH NMauieHTu 3 11J1 2-ro tumy, 1110, 3 OAHOrO
OOKY, TIOSICHIOETbCSI BEJIMKUM TMOLITMPEHHSIM 3aXBOPIOBAHHSI
cepen JiTHIX moneii (y 6m3bko 30 % ocib crapiie 65 pokiB),
a 3 iHIIOTO — TIPUCKOPEHHSIM CTapiHHS MO3KY BHACIIIOK
3MEHIIEHHS YTUJli3alii HUM JIIOKO3U 4epe3 MPUTaMaHHY
LIbOMY Pi3HOBUIY OiabeTy HepedpaabHy iHCYJIiHOpPE3UC-
TEHTHICTb, 1110 CTBOPIOE XPOHIYHMIA 1e(ilIUT eHeprii Ta He-
raTUBHO IMO3HAYAETHCSI HA CTPYKTYPi Ta (PyHKIIii TOJJIOBHOTO
MO3Ky [15].

3a pesysbTaTaMy YMCJACHHUX EMiIeMioNIOTiYHUX, KITi-
HIYHMX, HEPpOBi3yalli3allifHUX i aBTOIICIHHUX TOCITIIKEHb
nipu LI 2-ro Turty 3Ha4HO 3pOCTa€ 4YacToTa SIK 1iepedpoBa-
CKYJISIDHHUX, TaK i HeipoaereHepaTUBHUX 3MiH Y TOJIOBHOMY
MO3KYy [12, 15]. Takox 3a3Ha4a€ThCS 301IbIIEHHS BUTTAIKIB
NIeMEHIIii 3MillIaHOTO TUITY, 30KpeMa ITOE€IHAHHS CYIMHHOL
nemeHtrii Ta XA [16]. BomHoYac BCTaHOBIIEHO MiABUIIIEHHS
MOIIMPEHOCTi MOMipHUX KOTHITUBHUX MOPYIIEHb, 4YacTOTa
SIKHX, 32 OKpeMUMHU TaHuMHU, Tipu 111 2-To TMITy CTAHOBUTH
45 % [17].

BcranoBieHo, 1110 pu3uK KOTHITUBHUX ITOPYILIEHb 3PO-
CTa€ BXe Ha CTafii rpeniadeTy, 0CoOJUBO Y XKiHOK, Y SIKUX
CIOCTEPIiraeThCs He JIMIIe OUIbII paHHii pO3BUTOK AEMEH-
11ii, a i1 OiIBII CYTTEBI 3MiHM B METa0OJTi3Mi KOPU FOJIOBHOTO
MoO3Ky [18]. 3a3HavyaeTbcsi, 110 iHCYJTIHOPE3UCTEHTHICTh
HEWPOHIB MPU3BOAMNTD M0 1X 3HAYHOTO MOIIKOMKEHHS I11e
3aI0Bro 10 MOMEHTY odimiiitHoro miarHoctyBaHHs LIJI
2-ro tumy [15].

[lo Toro X nopyIiieHHs KOrHITUBHUX PyHKI1i# ipu LT
MepelIKOIKAIOTh afanTallii ImaieHTa 10 3aXBOPIOBaHHS,
3HUXYIOTh PiBe€Hb MPUXUJIBHOCTI 10 JIIKyBaHHS, YCKJIaI -
HIOIOTb BUKOHAHHS PeKOMEHAALIN 040 NiE€TH, TPUioMy
TIepPOPaATbHUX TiMTOTIiKeMi3yBaJIbHIX 3aC00iB, iHCYIiHOTEe-
pariii, caMOKOHTpoJIt0 Toio. Lle yckiianHo€e 1O0CITHEHHS
ONTUMAaJbHOI KOMITEHCAIlil 3aXBOPIOBaHHS Ta 30ilbIIy€E
PU3HMK MPOrpecyBaHHS iHBATiIU3YIOUNX YCKIIATHEHb, PO3-
BUTKY €ITi30/iB rimoriikeMii, a TaKoX MiABHUIIYE ceplie-
BO-CYIMHHUIA PU3UK i CMepPTHICTH [19].
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OTXe, panHE BUABNCHHS KOCHIMUBHUX NOPYUleHb idiepae
KAY08Y poab y cmpameeii 6e0eHHs NAuieHmie i3 UyKposum
diabemom, OCKinbKuU c80€HaACHA NPogirakmurKa € Haiodiesi-
WUM RIOX000M 0451 3HUICEHHS. PUSUKY PO3BUMKY OeMeHUil ma
NIOMPUMAHHS KOCHIMUBHO20 300P08 5.

B oHOBREeHUX cTaHIAapTaX HAIAHHST METUYHOI 1I0TTOMOTH
npu LI AMepukaHcbhKoi niadetonoriyHoi acouianii (ADA,
2025) mimKpecIroeThCs, 10 JITHI JIFOAU 3 AiabeToM MaloTh
MiIBUILEHUI PU3MK KOTHITUBHUX MOPYIIEHb Ta TTOTPeOU
B iHCTUTYLiTHOMY norjisimi. [1posiBu MOXyTh BapitoBaTUCS
Bill JIETKUX TPYAHOIIIB 10 BTpATH TaM’sITi Ta BUPaKEHOTO
HenoyMcTBa. TOMY ckpuHine 045 paHHb020 BUABNCHHS NeCKUX
KOCHIMUGHUX NOpYuweHs abo demenyii caid nposodumu 041
dopocaux éikom 6id 65 pokie nid uac neputoeo 8izumy, wopitHo
ma 3a neobxionocmi [20].

Bomnouac LI € 3Hauymmm ¢pakKToOpoM PU3UKY JeMeHLIil
HE TiJIbKY B 0Ci0 ITOXMIIOr0, a i CepeaIHbOTrOo BiKy, 0COOIMBO
y Bumanky XA. JloBeneHo, 1o paHHii moyaTok LIJI 3Hau-
HO ITiIBUILYE UMOBIpHICTh PO3BUTKY AE€MEHILil MOPiBHSIHO
3 JI0TO MOSBOIO B JIITHBOMY Billi. 30KpeMa, KOXHE 3HU-
JKEHHS BiKy Ae0IOTY Ha 5 POKiB CYTTEBO 30iJbIIYE PU3UK
KOTHITUBHUX MOPYIIeHb y MaiiOyTHhoMy [21]. Llst mpoGiema
HaOyBa€e 0COOJIMBOI aKTyaJIbHOCTI, OCKUJTBKY MTOIIMPEHICTh
1IJI 2-ro Ty 3a/IMIIAETHCS BUCOKOIO, a 3aXBOPIOBAHICTh
cepel MOJIOZI 3pOCTa€, 110 MOB’I3aHO i3 TJI00aJILHUM 3pOC-
TaHHSIM PiBHS OXKMPiHHS, MaJIOPYXJIMBUM CITOCOOOM KUTTSI
Ta He30aJIaHCOBAaHUM XapuyBaHHSIM.

3 omsiay Ha 11e y ctangaprax ADA 2025 poky 3a3Hayva-
€TbCS, 10 CKPUHIHZ KOCHIMueHux nopyutersb npu LIl makxoc
Mae Oymu po3eNssHymuil He3anexdcHo 8id iKYy y pasi 3Ha4H020
noeipuleHHs KAIHIYHO20 CMAHY NAUIEHmMA, 30Kpema uepes
3DOCMAHH MPYOHOUWi8 3 Camoo0Cay208Y8AHHAM | dompu-
MAauHAM AIKY8anrvHux pekomendayiil. 1le Moxe BKIIOYATH
MOMMJIKM B TO3yBaHHI iHCYJIiHY, CKJIaaHOIII 3 IiapaxXyH-
KOM BYTIJIEBOiB, TPOMYCKMU MPUIHOMY 1Xi Ta iHCYJiHY,
a TaKOX TPYIHOIII B po3Mi3HaBaHHI, 3aIo0iraHHi 4u Jii-
KyBaHHi rinoryiikemii. [lanieHTH 3 TO3UTUBHUMU PE3YJib-
TaTaMM CKPUHIHTY Ha KOTHITMBHI MOPYLIEHHS IMOBUHHI
MPOWTH BiMOBINHY AiarHOCTUYHY OILIiHKY, 110 BKJIIOUA€E
HampaBjJeHHs 10 ¢axiBLs 3 MOBEIiHKOBOI MEIULIMHU JJIsI
0(iliiTHOI KOTHITUBHOI Ta HEMPOICUXOJIOTIIHOI JiaTHOC-
Tuku [20].

71 CKpUHIHTY KOTHITUBHUX ITOPYIIEHb JOCTYITHI KijTb-
Ka MPOCTUX MCUXOAIarHOCTUYHUX TeCTiB, siIK-oT MMSE
(MiHiTeCT cTaHy ncuxiyHoro 310poB’st), Mini-Cog (KkopoTka
1IKaja OLiHKM rncuxiyHoro crarycy) abo MoCA (Monpe-
aJIbChKa I11Kajia OLIIHKY KOTHITUBHMX (DYHKILII), SIKi MOXYThb
OyTH KOPUCHUMMU IIJIs ifeHTUiKallii mamieHTiB, 110 MoTpe-
OYIOTb HEMPOIICUXOJIOTIYHOI OIIIHKM, 30KpeMa y BUITaIKy
nimo3pu Ha geMeHiito [20].

HacTtynmHum KpoKoM TIicist ICUX01iarHOCTUYHUX TECTiB
Ta 300py aHaMHe3y € KJIiHiYHe 00CTeXEeHHSI, sIKe BKIIIOUa€e
OLIIHKY HEBPOJIOTIYHOTO CTATyCy JJIsl BUSIBIEHHSI MOXJIH -
BUX HEBPOJIOTIYHUX MOPYIIEHb. BaXKIMBO BUKITIOUMTH iHILI
OPUYMHY KOTHITUBHUX MOPYIIEeHb, TaKi SIK JeIpecis, iH-
dexiliiiHi 3aXBOPIOBAaHHSI, MOPYILIEHHS OOMiHY peUYOBUH
a00 1o6iuHi edexTu JikiB. Lj1s1 1bOTO MPOBOASATHCS J1a00-
paTOpHi JOCTiIKEHHS, BKITIOYAI0UH 3araIbHUi Ta 0ioXiMid-
HUIi aHaJli3 KPOBi, OLIIHKY PiBHSI TOPMOHIB, BiTaMiHiB (B,,,
doieBa KucaoTa), a TaKoX TecTr Ha cudiic Ta BIJI [22].

Heiiposisyamizamis, 3okpema MPT a6o KT romrosHoro
MO3KY Y ITOE€THAHHI 3 aHaTi30M LiepeOpaibHOI FTeMOAMHAMI -
KM, € KJIIOYOBMM €TariOM JIiarHOCTUKHU JIEMEHIIii, OCKiJIbKHI
LI moB’s13aHMii i3 pO3BUTKOM aTpO(iuHMX 3MiH y TOJIOB-
HOMY MO3KY, 30KpeMa B KOpi Ta KII0YOBUX CTPYKTypax JiM-
0iuHOI cUCTeMM, SIKi BillirpatoTh LIEHTPAJIbHY POJIb Y KOTHi-
TuBHUX (pyHKIisix [23]. HelipoBisyanizaliiiiHa qiarHOCTUKa
ITO3BOJISIE BUSIBUTH CTPYKTYPHI 3MiHH, TaKi SIK aTpoist M03-
Ky, iHapKTH, ypaxkeHHs 0ij0i pe4yoBUHU a00 HAsIBHICTh
IHIIMX MATOJIOTiN (MyXJIMHM, TeMaTOMU, Timpoledartis).
V Bunagkax migo3pu Ha IIEBHUI TUIT IeMEHILii, HAaITPpUKIIaI
XA, MOXYTb OyTH pEKOMEHI0OBaHi 10aTKOBI TOCTiI)KEHHS,
Taki sIK aHaJli3 CIMHHOMO3KOBOI PiIMHU /11 BUSHAUCH-
Hs GiomapkepiB (B-aminoin, Tay-6inok) [22]. ¥V 2024 pouii
BUMIIUT OHOBJIEHI peKoMeHaalii Po6o4oi rpyrnmu AMepu-
KaHCBHKOI acolianii Ayibireitmepa (Alzheimer’s Association)
ta HauionanwsHoro iHctutyTy 3i ctapinasa (NIA, CIIA),
SIKi aKLIEHTYIOTb yBary Ha BUKOPUCTaHHI OioMapKepiB st
niarHocTuku XA. BoHU peKOMeHIyIOTh BUKOPUCTOBYBAaTU
oiomapkepu Core 1, taxi sk aminoin-I1ET, 6iomapkepu
nepe6pocniHanbHoi pinnHu (CSF) Ta ochopunboBaHmii
Tay-217 y maa3mi, IJ1s1 BUSIBJIIEHHSI TIaTOJIOTIi Ha paHHIX cTa-
MisIX, HABiTh IO MTOSIBU KJTIHIYHUX CUMITTOMiB. biomapkepu
Core 2, BxitouHo 3 Tay-I1ET Ta mapkepamu HelipoHalb-
HOTO TIolKoMKeHHs1 (HanpukJian, NFL), nonomaraiors
YTOYHUTHU CTaJil0 3aXBOPIOBAHHS Ta IIPOTHO3 [24]. JliarHo3
NIEMEHIIi1 BCTAHOBJIIOETHCSI HA OCHOBI MiXKHAPOIHUX Jliar-
HOCTMYHUX KpUTepiiB, sk-oT DSM-5 a6o ICD-10 [22].

OTxe, cBO€UaCHa MiarHOCTHUKA, e()eKTUBHE JiKyBaH-
Hs Ta MpodiJaKTUKa KOTHITUBHUX PO3JIa/liB € KJIIOUOBU-
MM 3aXOJaMU JUUISI 3HMXKEHHST PU3UKY AEeMEHIIi] y Malli€HTiB
i3 LIJI. BonHouac, sik 3a3HaueHo B ctaHaapTax ADA 2025
POKY, IONpHU JOCITHEHHSI CydacHOI MeIUYHOI HayKM, Ha
IaHUIT MOMEHT He iCHY€E e(EKTUBHHUX METOMIB JIIKyBaH-
HSI KOTHITUBHUX po3iaAiB y nauieHTiB 3 LI, a kiiHiuHi
BUIIPOOYBaHHS HOBMX 3aC00iB, 30KpeMa aHTUAMIJIOITHUX
MOHOKJIOHAJIbHUX aHTUTIJI ISl JIiIKYyBaHHSI paHHbOI XA, sKi
3MEHIIYIOTh aMiJIOITHUI TIrap y MO3Ky Ta YIOBiIbHIOIOTh
3HUXKEHHSI KOTHITUBHMX (DYHKIIi, BUSIBUIIN TIOMipHY pe-
3yJbTaTUBHICTb 3 HE3PO3YMITMMU HACiIKaMU Ta MOXJIM-
BUMM noOiyHnMU epextamu [20].

3 OrJIsAMy Ha 1€ OCHOBHUM 3A80AHHAM HA Cb02OOHI € PO3-
PpoOKa npoginakmuyHUX 3axo0ie, OPiCHMOBAHUX HA aKkmopu
PUBUKY Ma MEXAHI3MU PO36UMKY KOSHIMUGHUX NOPYUIeHb NPU
11, nacamneped 2-eo muny.

3rinHo 3 pe3ynbTaTaMu YUCIEHHUX TOCTiIKEHb KOTHi-
TUBHI nopyiueHHs1 ipu L1 2-ro TUIy po3BUBAIOThCS ITi[
BIIMBOM KOMILIEKCY hakTopiB i MexaHi3MmiB [25] (puc. 1).
[inepriikeMisi MOIMKOIXKY€E CYIUHN Ta HEPBOBi KIIITUHMU,
CHpUSIIOUM YTBOpeHHIO Af3-aminoiny. IHCyniHOpe3ucTeHT-
HiCTh MMOPYIIYE METa0O0JIi3M HEIPOHIB Yepe3 TUC@YHKIIII0
KJIIOUOBUX CUTHAJIBHUX LLJISIXiB, TAKUX K CYOCTpaT peLern-
topa iHcyniny 1 (IRS1), docharuauninosuros-3-kiHaza
(PI3K), nporeinkiHaza B (AKT) ta riikoreHCHHTa3KiHa-
3a-33 (GSK3p). Lli mopyiieHHs IpuU3BOIATH A0 3HIKCHHSI
rnepeaayvi CUTHaliB iHCYJIiHY B MO3KY, IO CIIPUsSIE HAKO-
MMMYEHHIO Tay-0iJIka Ta yTBOPEHHIO HelpodiOpMiIsspHuX
K1yokiB. KpiMm Toro, au3peryssiiisi HUIsIXy MillleHi paria-
MituHy B KiaiTuHax (MTOR), sikuii KOHTPOJIIOE KIIITUHHE
3pocTaHHs, MeTaboJIi3M i aBTO(ariio, MOTipIIy€e KIIiTHUH-
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PucyHok 1. ®@aKkTopu pusnKy KOrHiTUBHUX NMOPYLLEHb NMPU LLyKpoBoMmy giabeti 2-ro tuny (agantosaHo 3 [25])

HUII TOMEOCTa3 i CrIpUsi€ HAKOMUYEHHIO TOKCUYHUX OLIKiB.
JAncdyHKIii MiTOXOHIPI 3HIXKYIOTh eHepro3ade3rneyeHHS
KJIITUH, @ OKCUIATUBHMIA CTPEC MOIIKOIXKYE HEMPOHU Ue-
pe3 BiibHI paaukanu. [lis moramnoaoeThes BHACTINOK hop-
MYBaHHSI KiH1IeBUX TTpoayKTiB riikalii (AGEs) Ta Helipo-
3anajeHHs. CyquHHI YCKJIaMHEeHHS, TaKi SIK aTepOCKIIepO3
i XBopob6a MajuX CyAWH, BeIyThb 10 LepeOpasbHOI ileMil
Ta TIMOKCii, a TOCTpi MOPYIIEHHSI MO3KOBOTO KPOBOOOITY
3HAYHO MOTipLIYIOTh KOTHITUBHI (yHKIii. [inmoriikemist,
0CO00JIMBO YacTi a00 TSKKi eImi3oau, TaKoXK MOXe CIIPU-
YUHSITHA ypaxkeHHs] HeHpOHIB i MOTipIIyBaTy KOTHITUBHI
¢yHk1ii. CTapiHHSI MPUCKOPIOE 1Ii MPOIECH, a OXUPiH-
H$I Ta HU3bKa (hi3MyHA aKTUBHICTH MiJICUITIOIOTH 3aNaibHi
peaxuii Ta MeTaboJiyHi nopylieHHs. MeauKaMeHTO3Ha
Tepalrisl TaKOXK MOXe MaTH Io0iuHi epeKTH, SKi BIIMBaA-
IOTh Ha MO30K.

3pelToro, MpuYrMHa KOTHITUBHUX MOpyiieHb pu LI
2-10 THUITy € 6aratohakTOPHOIO, ajie KJIIIOYOBY POJIb Billirpae
iHCYJIIHOPE3UCTEHTHICTh, 30KpeMa LiepedpabHa.

KuriniuHi cnocTepexkeHHs BKa3yloTh Ha TICHUH 3B’ 130K
MiX KOTHITUBHUMU TOPYIIEHHSIMU y TatieHTiB 3 L1 2-ro
TUITY Ta NiIBUILNEHHSIM DPiBHS iHCYJiHOPE3MCTEHTHOCTI
[26]. PiBeHb KOTHITUBHOI'O 3HUXEHHS KOPEIIOE HE TUTbKU
3 MOPYILIEHHSIMU BYIJIEBOAHOTO OOMiHY, a i 3 iHIIIMMMU eJie-
MEHTaMU1 MeTabO0JIiIYHOTO CUHIPOMY, SIKi BAHUKAIOTh Yepe3
IHCYJIIHOPE3UCTEHTHICTh. 30KpeMa, OCTaHHi MeTaaHaJi3
IIeCTU KOTOPTHUX AOCIIIKEHb i3 ciMoMa BUOipKaMH, 1110
oxonwiu 484 994 yyacHUKU, BUSBUB PU3UK IIOAO0 PO3-
BUTKY XA IJIs1 apTepiaibHOI TillepTeH3il Ta rinepriaikemii
[27]. B iHmIoMy mochimkeHHi y naiieHTiB 3 XA pi3Hi cTy-
MeHi KOTHITUBHUX IMOPYIIIEHb acOLil0BaJuCs i3 3aiiBOIO
Barow, apTepiajJbHOIO TilMepTeH3i€l0, MUCTIMigeMi€lo Ta

IHIIMMU pakTopaMu. ABTOPH 3a3HAYAIOTh, 1110 HASIBHICTh
MeTaboJIiYHOro CUHAPOMY 3HAYHO 30iIbIIy€E iIMOBIPHICTh
IIpOrpecyBaHHs KOTHITMBHUX PO3JIadiB Bill TOYaTKOBUX
craiii 10 1eMeHllii, a ioro 6ioMapkepu MOXYThb OYyTH KO-
PUCHUMM IIJISI OLiHKM IIBUAKOCTI MOTipIIeHHsI KOTHITUB-
HUX QyHKIIi#’ [28].

Panime BBaxkasocsi, 1110 MO30K He YYTJIWBUUI 10 iHCY-
JIIHY, OCKUTBbKY BiH He Oepe yJacTi y MOTIMHAHHI ITI0K03!U
B LIHC. IIpote cyyacHi nociakKeHHs MiATBepAUIN, 1110
IHCYJIiH y BUCOKUX KOHLIEHTPALlisIX IPUCYTHIN Yy MO3KY Ta
pEeryJiloe YnceHHi 1iepedpanbHi hyHKii. [HcymiHOBa cur-
HaJtizaliss KpUMTUYHO BaXKJIMBa ISl KOTHITUBHUX IIPOLIECIB,
ajpKe TiITOKaMII i eHTOpMHAJIbHA Kopa, 0arari Ha iHCyIiHOBL
peuenropu, 6epyTh yuyacTb y (hOpMyBaHHi mam’sTi, yBaru Ta
BUKOHABUMX (PYHKIIi. [HCYIiH pa3oMm i3 iHCYIiHOMOAIOHUM
(akTopom pocty-1 He JuIIe MiNTPUMYE TIFOKO3HUI MeTa-
00J1i3M, a i1 YMHUTH HEUPOIIPOTEKTOPHY JIit0, 3arodiraloun
MONIKO/KEHHSIM Bijl imemii, B-aMiJIoinHOI TOKCUYHOCTI
Ta OKMCHIOBAJILHOTO CTpecy. 3 BiKOM HOro KOHIIEHTpaLlist
Ta YYTJIMBICTh PELENTOPIB 3HIKYIOThCS [29]. [TopylieHHsS
B OyAb-SIKili JTJaHIIi iIHCYTiIHOBOTO IIJISIXY MOXYTh HETaTUBHO
BILUIMBATU Ha KOTHITWBHI yHKIii [30].

VY yncieHHUX podoTax MiATBEPIXKYETHCS 3B 130K MiX
KOTHiTUBHOIO nucdyHKuieo rpu L1 2-ro Tumy ta XA, 1110
MOB’SI3YI0Th 3 iHCYJIIHOPE3UCTEHTHICTIO TOJIOBHOTO MO3-
Ky. Lle sgBullle cripusie HelipoaereHepaTUBHUM Mpoliecam,
1110 1aJI0 MiJICTaBU HAYKOBIISIM PO3IJISIAATH IEMEHIIII0 K
«J1iabeT MO3Ky» 200 «1iadet 3-ro Turty» [29]. [TinTpumKy it
rinoTes3i HagalTh CIIOCTEPEXEHHSI, 1110 Y MALiEHTIB 3 XA pi-
BEHb iHCYJIiHY Ta KiJIbKiCTh IOT0 pelienTOPiB Y 30HaX MO3KY,
BiIMOBidaJIbHUX 3a HABYAHHS i ITaM’SITh, 3HAYHO BiIpi3HsI-
IOThCS Bill TOKa3HUKIB 300POBUX 0OCi0.
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IlopymenHs iHCYIiHOBOI CUTHAJIi3allil BHACTIOOK iH-
CYJIiIHOPE3UCTEHTHOCTI TiCHO TOB’sI3aHEe 3 aIloJIiNnonpo-
TeiHoM E i cripusie maTonorivyHuM Ipoiecam, TaKUM SIK
YTBOPEHHS aMiJIOITHUX OJISIIIIOK, 1110 HETaTUBHO BIUIMBAE
Ha KOTHITMBHI (pyHKIIil, 30KpeMa Ha KOPOTKOYacHY Ta
NMOBTOTpUBaiy nmam’sitb. OCHOBHI MeXaHi3MM LIOTO MPO-
1iecy BKJIIOYaloTh rinepdocdopuitoBaHHs Oinka Tay, Ha-
KOMUYEHHS (3-aMijoiny Ta MOCUJIEHHS OKUCHIOBAJILHOTO
ctpecy. i ¢akTopu mpuU3BOASATH 10 MiTOXOHApPiadbHOT
IuCcyHKIII, IKa MOPYIIYE eHepTeTUYHUI OanaHC Kili-
TUH, CTIpUSIE HEHPOHAIBLHOMY aIloNTO3y Ta 3pOCTAaHHIO
ceKpellii po3anajlbHUX HUTOKiHIB. Y pe3yJbTaTi 3ammycka-
€TbCSI Kackaj HellpojereHepaTUBHUX TPOLIECiB, sKi 1MO-
LIKOMXYIOTb CTPYKTYPY Ta (DYyHKIIiI0 MO3KY. 3yMOBJieHa
IHCYiHOPE3UCTEHTHICTIO ITiABUIIEHA TPOMYKIIisSI aMiTiHy
i3 BiIKJIaIeHHsM HOTo IEeMO3UTiB y MO3KY TaKOX Bidi-
rpa€e BaXJIMBY POJIb Y PO3BUTKY KOTHITUBHUX MOPYIIEHb
[29-31].

PesynbraTu GinbIocTi gocaiikeHb NepeKOHIUBO 10-
BOIATD, 11O XPOHIYHA 2inepenikemis, 3yMOBJIEHA HEIOCTaT-
HiM KoHTposeM LI/, 3HauHO 30iabIIyE PU3UK PO3BUTKY
i mporpecyBaHHs gemeHii [32, 34, 35]. [linBuimeHMit
pPiBEHb TJIIOKO3M Y KPOBI 3aIlyCKa€ HU3KY MaTOJOTIUHUX
MPOIIECiB, BKIIOYAIOUM YTBOPEHHSI BUIBHUX paguKaJiB, He-
depMeHTAaTUBHE IIIKO3MJIIOBaHHS OiJIKiB, aKTUBAIIlilO IT0-
JIIOJIOBOTO IILJISIXY MeTa00J1i3My III0KO3M Ta HAKOIMUYEHH ST
KiHIIeBUX MPOIYKTiB rikatii. 11i MexaHi3Mu BUKIUKAIOTh
eHIoTeNiabHy AUCDYHKIIiI0, MOPYIIEeHHS BJaCTUBOCTEH
KPOBI Ta ypaXkKeHHs IpiOHUX CYIUH T'OJIOBHOI'O MO3KY (11e-
pebpasibHa XxBopoba Manux cynuH). Kpim Toro, iHCyJTiHO-
PE3UCTEeHTHICTD i MiABUILIEHUI piBeHb iHCYJiHY B KPOBi
CTPUSIIOTh PO3BUTKY AUCIMiaeMil, MiIBUIIIEHHIO apTepi-
JIbHOTO TUCKY Ta aTePOCKJIEPO3y CYAUH MO3KY. Y pe3yJib-
TaTi i paKTOpPU Ta MEXaHi3MHU IPU3BOLSTH O 3MEHIIICHHS
00’eMy cipoi pe4OBUHU, MiKPOCTPYKTYPHUX 3MiH i aTpodii
OLJIO1 PeYOBUHM Ta MOPYIIEHHS KOTHITUBHUX (DYHKIIiM
[25, 29, 33].

VY nauienTi 3 LIJI 060X TUIiB MPOAEMOHCTPOBAHUIA
TiCHWIA 3B’I30K PiBHS TJIiKeMii Ta TJIiKOBAHOTO TeMOTI00i-
Hy (HbAIc) 3 mopyllieHHSIMM BUIIMX MO3KOBUX (DYHKIIMA.
3okpema, 3a ganuMu gocmimkeHHS ACCORD-MIND (Ac-
tion to Control Cardiovascular Risk in Diabetes-Memory
in Diabetes trial), minBuinenuii piseHb HbAlc mos’s3a-
HU# i3 3HUXKEHHSIM KOTHITUBHMX (pyHKILi [32]. [TpoTe
3pOCTaHHS MOKAa3HMKAa TJIiKeMil HaTIle B IIbOMY Ta iHIINUX
TMOCJIIKEHHSIX He KOPEJIIOBAJIO 3 MOTiPIIEHHSIM pe3yJib-
TaTiB MCUXOAIarHOCTUYHUX TeCTiB [34], ToAi SIK BUCOKUIt
piBeHb cepemHbOI000BOI ITTiKeMii acoliloBaBCs 3i 3poc-
TaHHSM pU3UKY AeMeHIlil [35]. Ha nymMKy HayKoOBIIiB, 11¢ €
CBiIYEHHSIM HETaTUBHOTO BIUIMBY Ha KOTHITMBHI (byHKIIil
caMe XpOHIYHOI rinepriikemii, a He OMMHUYHOTO CIUIECKY
PiBHSI TJIIOKO3M Yy KPOBI.

Takox 3’sicoBaHO, 110 3HIKEHHS (YHKIIIOHAJIBHOI aK-
TUBHOCTI 3-KJIiTUH, sIK€ Bele 10 HEIOCTaTHbhOI CeKpellil
iHCYJIiHY, HeTaTUBHO BIUIMBAE Ha ITi3HABaJIbHI 30i0HOCTI Ta
CIIPUsIE PO3BUTKY KOTHITUBHUX MOPYIIEHb [36].

3 iHmoro 60Ky, HaAMipHe 3HMXXEHHSI PiBHS IIIOKO-
31 B KPOBIi MiJABUIIYE PU3UK TiMOIJIiKEMil Ta HEraTUBHO
BIUIMBA€E Ha KOTHITUBHI (pyHKIIii. OCKiJIbKA MO30K BUKO-
PUCTOBYE TJIIOKO3Y SIK OCHOBHE J[XKepeJio eHepTii, MOCTili-

HUI1 ii 7einnuT MOXKe IPU3BOAUTH 10 CTPYKTYPHUX 3MiH,
30Kpema 10 aTpodii KOpH TOJIOBHOI'O MO3KY Ta TilToKaM-
Ia, SIKi BilirparoTh KJIIOYOBY POJb y IIpollecax maM’sTi Ta
HaBYaHHS.

HocnimkenHs ARIC (The Atherosclerosis Risk in Com-
munities) BUSIBUJIO 3B’SI30K MiX TilOTJIiKEMi€I0 Ta 3MEH-
HeHHM 006’eMy Mo3Ky [37]. 3a gaHMMHU MacIITaGHOTO
MeTaaHaJlli3y i3 3aJy9eHHSIM JaHUX IoHan 1,4 MilbiioHa
Mali€HTIB, TIMOMTiKEeMisI MiABUIIYE PU3UK PO3BUTKY TEMEH-
uii y xsopux Ha LIJ] Ha 44 % [38]. Y nocnimxenni ET2DS
(The Edinburgh Type 2 Diabetes Study) 6ys10 BcTaHOBJIEHO,
110 SIK MUHYJIi, TaK i HOBI €Mi30/u TiMoriikeMii moB’si3aHi 3i
3HAYHMMU KOTHITUBHUMU nopyiueHHsaMu [39]. Kpim toro,
rocTpa TiloriikeMis Moxe BUKJIUKATU CeplLeBO-CyIUHHI
KPHU3U Ta OPYILISHHS KPOBOOOITY Yepe3 aKTUBI3allilo CUM-
aToaJpeHaJIOBOI CUCTEMM Ta TOPMOHAJIbHY AU3PEryJis-
miro. Li mpoliecu pa3oM i3 eHIoTeTiaIbHOI0 AUCHYHKIIIEIO,
OKMCHIOBAJIbHUM CTPECOM, TTOPYILIEHHSIM iMyHHOI peryJisiiiii
Ta aKTUBAlIi€l0 allONTO3y IMiABUIIYIOTh PU3UK illleMii Ta
CYIMHHUX YCKJIaHEHbD.

KpiM Toro, KorHiTuBHi MOPYIIEHHSI MOXYTb 3HAYHO
ITiIBUIITYBATU PU3UK TIMMOTJIiKeMil, OCKIJIbKU y TTalliEHTIB
3HUXKYETBCSI TIPUXWIBHICTD 10 TEpalTii, 1110 MPOSIBISETHCS
Yy HEIOTpUMaHHI TiETUYHUX peKOMEeHIalliil a00 HerpaBUIb-
HOMY JI03yBaHHi JikiB. Harpukian, pe3yabraTti 10CTiIKeH -
Hs1 ADVANCE nponeMoHCTpyBaju, 110 TSKKi KOTHITUBHI
IChYHKIIII TTOIBOIOIOTH IMOBIpHICTh PO3BUTKY TillOTIiKEMiil
[40]. Mo TOro X MOpyIIeHHSI KOTHITUBHUX (DYHKIIIN yCKIaI-
HIOIOTh CBOE€YACHE PO3ITi3HABAHHSI CUMIITOMIB TiITOTJTiKeMii,
110 MOX€ TPU3BECTH 10 3aTPUMKHU MEIUYHOI TOTTOMOTH,
T ABUIIYIOYM PU3MK CEpHO3HMX HACIIIAKIB, 30KpeMa MafiHb,
CEepLEBO-CYAMHHUX YCKJIaHEHb Ta iHIINX 3arPO3JTUBUX JIJIsT
KUTTA cTaHiB [37, 41]. 3okpema, y Mexax JOCTiIKCHHS
GERODIAB 0y710 BcTaHOBIIEHO, IO Yepe3 IBa POKU PiBEHb
CMEpPTHOCTI cepell nalieHTiB i3 mokazHukom MMSE < 24
OyB yIBiYi BUIIMM, HiXK y TUX, XTO MaB BUIIUI pe3yabTaT
tecty [41].

Takum uunom, 0aa npogirakmuku po3eumxky ma npo-
2pecyBanHs KOSHIMmuUGHUX nopyulens y nayieumie iz 1IJ[ 2-eo
muny KA408uUM € 3a0e3neueHHs eqheKmueHo20 KOHMPOAIo
8y21e600H020 00OMIHY, 3MEHUEeHHS IHCYAIHOPe3UCMEeHMHOCIMI
ma 36epescenHss pynxyii B-kaimun. Ocobausy yeaey caio npu-
dinamu minimizayii pusuxy einoenikemii, sKa moxice no2ipuiy-
eamu HelipomemaboniuHi npoyecu, NiOBUWYBamMU LUMOBIPHICHYb
demenyii ma cyounHux yckaaouens. Lle docseaemvest winsixom
PemenbHo20 2AiKeMiUH020 KOHMPOAt, iHOusidyanrizayii yi-
NbOBUX PIBHI6 2NI0K03U Ma KOpeKyii mepanii 3 ypaxy8aHHAM
KOCHIMUBHO20 cImamycy nayienma.

[IpoBinHEe 3HAYEHHS Y 3HUXKXEHHI PU3UKY PO3BUTKY
IeMeHIIil Ma€e modugikauis cnocoby scumms. Bionosiono
do pexomendauiit BOO3 peeyaapua ¢hizuuna akmuernicms,
8i0M08a 6I0 NANIHHSA, 00MEIICEHHSL BIUCUBAHHS ANK020I0, KOH-
mpoab macu mina, 30a1aHCO8aHe XAPUYBAHHA Ma NiIOmMpum-
Ka HOPMAAbHO20 DIGHA apmepiaibHO20 MUCKY, X0AeCMePUHY
i 2110K03U Y KPo8i ChpusAioms 3MEeHUEHHIO UMOBIPHOCMI Ub02O
3axeoprosants |2].

HeuronaBHiii cucreMaTUYHUI OIJIsi i MeTaaHai3 BU-
3HaYMJM 61 MoaudikoBaHWI (haKTOp PU3UKY JAeMEHILii,
cepell SKUX KJIIOYOBY POJIb BillirpaloTh HU3bKUI pPiBEHb
OCBITH, TillepTeH3is1, BTpaTa ClIyXy, HeaoCcTaTH (pizuaHa

Tom 21, N2 2, 2025

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

145



Oragp, / Review

skl

aKTUBHICTH i oxupinHs. 1i ¢akTropu ocobnmmBo 3HAUYIII
JUISL KpaiH i3 HU3bKUM i cepellHiM piBHeM goxonay [42]. duast
HiATPUMKM KOTHITUBHMX (DYHKIIIM BaxKJIMBUMMU € iHMeneK-
myanvHi ma emoyitini HABAHMAJICEHH s, PETYJISIPHI BIIpaBU
Ha PO3BUTOK I1aM’sITi, 30KpeMa BUBYEHHS iHO3eMHUX MOB,
po3rajyBaHHsI KPOCBOP/IiB i TOJIOBOJIOMOK, a TaKOX 3a-
nam’sITOBYBaHHS BaXJIMBUX J1aT, TeJe(OHHUX HOMEPIB U1
BipIIIOBaHUX TEKCTiB.

Di3nyHa aKTUBHICTHh Ma€ BKJIIOYATH IIOJECHHI 3aHSTTS,
Taki SIK paHKOBa 3apsiaKa, ITillli IIPOTryIsSHKN Ha CBiXKOMY
MOBITpi, TJIaBaHHS, JIETKUI OIT Ta BeJIOCUTIEAHI TTOI3IKM.
AHaJti3 BOCbMU KJIiHIYHUX BUIIPOOYBaHb 3a yyacTio 884 ocid
MPOIEeMOHCTPYBAB CYTTEBUI BILUIUB (Pi3UUHUX BIIpaB Ha
KOTHITUBHI DyHKIIi1 y maiieHTiB i3 LIZI 2-ro Tumy Ta KOorHi-
TUBHUMU NOPYILICHHSIMU. PerynspHa ¢iznyHa aKTUBHICTb
He JIIIe TIOJIiMIIyBaja BUKOHaBYi (PyHKIIil, a i cripusi-
Jla 3HMXKeHHIO piBHSI HbAlc Ta rioko3u B KpoBi HaTIIe
Ha 10—15 % [43]. LlporopiuHuii MacITabHUIT MeTaaHaITi3
29 mociimkeHb 3a yyacTio 1 453 561 ocobu, cepen sIKuxX
68 497 manu XA, BUSIBUB, 1110 iIHTEHCUBHI (Di3N4YHi HABaHTAa-
SKEHHSI 3MEHIIYIOTh PU3UK PO3BUTKY 1IOTO 3aXBOPIOBAHHS
Ha 26 %. JlocmimKkeHHsT B3aEMO3B’SI3KY MiX 103010 (Di3UUHOT
aKTUBHOCTI Ta e(peKTOM MOKa3ajo, 10 KOXHi J01aTKO-
Bi 10 MeTaboOMIYHMX TOAMH BIIPaB Ha TKIEHDb CIIPUSIOTH
3HUKEHHIO MMOBipHOCTI XBOopoOu Ha 15 %. HaiiBuiiumit
piBeHb 3aXUCTY Bil3HAYEHO Y JIoAeii 3 iHAEKCOM MacH Tija
MeHIe 25 (3MeHILIeHHsI pu3uKy Ha 35 %), ocib BikoMm I10-
Haz 75 pokiB (Ha 43 %) Ta Tux, XT0 He Mae anenss APOE €4
(Ha 28 %) [44].

BaxxinBuUM acnekToM € palioHaJbHe XapuyBaHHS, 110
nependaya€ BUKIIOUYEHHS 3 PallioHy CMaXKeHUX, XKUPHUX
Ta KOMMYEHUX CTPaB, 0OMEKEHHsI CIIOXXMBAHHSI COJIi Ta 11y~
KpY, a TaAKOX HaJaHHS MepeBaru oBoyam, GpykTaM, He-
SKUPHUM COpTaM M’sica Ta pulu, KailaM i KUCIIOMOJIOYHUM
npoayktaM. HeoOxinHO 3a0e3Me4nTH 1OCTaTHE HAIXO-
IKeHHS BiTaMiHiB, ocobnuBo rpynu B. ¥V panmomizoBa-
HOMY KoHTpoJboBaHomy pochimkeHHi DIRECT PLUS
OyJlIO BUSIBJIEHO, 1110 CEPeI3eMHOMOpPChKA Ta «3eJieHa»
cepen3eMHOMOPCHKa JIi€eTH, 6araTi Ha mosticheHoIu, 3HaU-
HO YIOBUJIBHIOIOTh CTapiHHS MO3KY, 3MEHIIYIOUM BiKOBY
arpodito Mo3Kky Ha ~50 % 3a 18 micsitiB. JlocmimkeHHs
MoKa3aJo, 10 TMOJIIIIEHHSI KOHTPOJIIO PiBHS TJIIOKO3U1
B KPOBI Ta iHCYJIIHOPE3UCTEHTHOCTI € KIIIOUOBUMHU (haKTO-
pamu, SIKi CTIpUSIIOTh HEMPOTIPOTEKTUBHUM e(eKTaM IINX
nieT. 3okpema, 3HXKeHHs piBHsI HbAlc Oyno mos’s3aHe 3i
3MEHIIEeHHSIM aTpodii rimokaMra, Tajamyca, XBOCTaTOro
sapa Ta Mo3o4uka [45].

IIlo cTocyeThes BITIUBY (PaKTOPiB HABKOIMIIHBOIO Ce-
penoBMIlla, TO OCTAHHIN MeTaaHali3 MPOIEMOHCTPYBaB, 1110
3a0pyaHEHHS TOBITPs (OpiOHI TBepAi YaCTMHKU, MiOKCHU
a30Ty, OKCUIY a30Ty, YaJHUH Ta3), XpPOHIYHU 1IIyM, 3MiH-
Ha po0OoTa Ta TIOTIOHOBMIA TUM ITOB’S13aHi 3 MiIBUILIEHUM
PU3MKOM 3arajbHOi IeMeHMii Ta ii minTumis, 30KkpeMa XA
i cynuHHOI1 AeMeH1lii. Ha nymMKy aBTOpiB, 3MEHILIEHHS 3a-
OpYIHEHHS MOBITPsI Ta KOHTPOJIb 32 BIUIMBOM TIOTIOHOBOTO
MY MOXYTb OyTY e(heKTUBHUMU 3aX0IaMU I'POMaJIChKOTO
3I0POB’Sl Ul 3HMXKEHHS PU3KKY AeMeHLIil [46].

Takox HaroJomyeTbCsI Ha BaXKJIMBOCTI OOMEKEHHS
BXUBaHHS aJIKOToto. MeTaaHasi3 i3 3a1ydeHHSIM pe3yJib-
TaTiB 17 mociimkeHb, 10 oxonuB MmoHaxa 80 Tucsad ocid,

MoKa3as, 1110 ToMipHe BXUBaHHs anKorojto (1o 30 r/neHb)
OyJ10 TIOB’s13aHe 31 3HMKEHUM PU3MKOM KOTHITUBHUX I10-
pYIIeHb, TOMi SIK ITePeBUILIEHHS LIbOTO PiBHS ITiIBUIIIYBAIO
pusuk. g neMeHIlil HalHWXYUA PU3UK CIToCTepiraBcst
Py BXXUBaHHI 10 15 r/neHb, a BUILL 103U 30i1bLIYyBaIu
WMOBIpHICTb 11 po3BUTKY Ha 23 %. OTpuMaHi pe3yabTaTh
MiATBEPIKYIOTh, 110 JIerKe a00 MOMipHE CIOXXUBAHHSI aJIKO-
TOJII0 MOXE MaTH HEHPOIIPpOTeKTUBHUI edexT [47].

Oco06auBy yBary CJIia NpUIUISITA HOpMasi3alii Baru,
OCKIJIbKM HaaMipHa Maca TiJla Ta OXXUPiHHSI MOXKYTb ITOCH-
JIFOBAaTH iHCYJIHOPE3UCTEHTHICTh, MOTipIIyBaTU CTaH Cy-
IMHHOI CUCTeMH, 1110 IiABUIIYE pu3uK aeMmeHiii [48]. Ha
CbOTOMIHI OKMPIHHS CEPEIHBOTO BiKy BU3HAHE KIIOUOBUM
MonucdikoBaHUM akTopoM pusuKy nemenitii y CILA, Bu-
MepemKady Taki (aKTopu, IK HU3bKUK piBeHb (Pi3nIHOI
AKTUBHOCTI, TIOTIOHOIAJIiHHS, IeTIPECisi, HEAOCTaTHSI OCBi-
ta, LIJ1, rinepreHsis Ta BTpaTa ciyxy [49].

SIk BXe 3a3Havasiocsi, XpOHiuHa rinepriikemis Bimirpae
BaXXKJIMBY POJIb Y BUHUKHEHHI 1lepeOpaibHUX MOPYIIEHb
pu giadeti, ToMy edDeKTUBHE YIIPABIiHHS PiBHEM INIIOKO3U
€ BRKJIUBUM IUIsI TPOGiTaKTUKU PO3BUTKY Ta MPOTPECYBaH-
HSI KOTHITUBHUX po3naniB nipu LIJI. OgHak nmuTaHHS OO0
rnepeBar JOCITHEHHS MaKCUMaJIbHOT KOMITeH callil rlikeMmii
rpu L] 2-ro Tumy 3aJMIIa€ThCs AUCKYCIHHNM.

BcranoBieHo, 1110 3ag0BiIbBHUIT KOHTPOIb PiBHS TJII0O-
KO3U IOB’SI3aHUI 3 MEHII BUPAXXEHUMU MOPYLIEHHSIMU
KOTHiTMBHUX yHKLI. Hampukianm, y paMKax KUTaliCbKOTO
noprocrpokoBoro gociimkeHHss CHARLS Gyiio BusiBie-
HO, 110 y JIiTHiX manieHTiB 3 LI, sIKi oTprMyBaau aKTUBHE
JIIKYBaHHSI, KOTHITUBHI (yHKIIil OyJM KpaliuMu MopiB-
HsTHO 3 oabMu 0e3 miabety [50]. BonHoyac mociimkeH-
Hst ACCORD MIND, nposezaeHe B 52 KJIiIHIYHUX LIEHTpax
IMiBHiyHOT AMepuKHM 3a ydacTio 6Ju3bko 3000 naiieHTiB
i3 LI/I 2-ro tTumy, He MOKa3aJi0 3HAYHOTO ITOJIMIIeHHS
KOTHITUBHUX (DYHKIIi/l MPU iHTEHCUBHOMY KOHTPOJIi piB-
Hs rmoko3u [51]. Kpim Toro, Takuii >KOpCTKUI KOHTPOJIb,
0COOJIMBO Y JIITHIX JIOZIE#, MOXKe OyTY pU3NMKOBAHUM 4Yepe3
MOKJIMBICTh BUHMKHEHHS TilTOTJIIKEMiYHUX €ITi30/diB, 1110
HEeraTHBHO BIJIMBAIOTh Ha KOTHITUBHI 31iIOHOCTI.

Takum YyMHOM, MiAXiA OO0 JIIKyBaHHS Ta NMpodilaKTUKKU
KOTHITUBHMX TopyiieHb mpu LI/l Mae Oytu amanToBaHWIA
IHIMBIAYyaIbHO, 1100 MiHIMi3yBaTH PU3MK SIK TiMepriikeMili,
TaK i rinmoriikeMii, a TakoxX OyTu e(eKTUBHUM Y 3a1o0iraH-
Hi pPO3BUTKY CYITMHHMX YCKJIQTHEHbD.

3rigHo 3i ctanmapramu ADA 2025 poky das ocib no-
XUN020 GIKY 3 KOCHIMUGHUMU NOPYUIEHHAMU DEKOMEHO08AHO
8CMAHOBAIBAMU MEHUL HCOPCMKI YAl 3 KOHMPOAIO 2niKeMii,
30Kpema niompumyeamu pieenv HbA Ic menwe nine 8,0 % [52].

OcTaHHIM YacoM IIMPOKO BUBYAETHCS BILJINB BUIY
rinoriikeMi3yBaJbHOI Tepallii Ha Mi3HaBaIbHi (PYyHKIIII ma-
LIIEHTIB 3 Pi3HUMHU BapiaHTaMU KOTHITMBHUX MOPYIIEHb
i neMeH1ii. OCKUJIBKM pe3yJbTaTU 0araTboX MOCTiIKEeHb
HaJaJIv MePEKOHJIMBI JOKAa3M pOJli iHCYTiHOPEe3UCTEHTHOCTI
B PO3BUTKY KOTHITUBHUX TTopyiieHb nipu LIJ 2-ro tumny,
HaOIbII MEPCIEKTUBHUMU 1IYKPO3HMXXYBaJTbHUMU 3a-
cobamu ISt 3armobiraHHs iX pO3BUTKY BU3HaHI MpemnapaT
3 TPYNU CEHCUTai3epiB iHCyminy [53].

Hna nanienTis i3 LIJI 2-ro turmy, siki motpedyoTh iHi-
mianii a6o iHTeHcudikalii IyKpOo3HMXKYBaJbHOI Teparii
IIJIST IOCSITHEHHSI Ta/a00 MiATPUMKU iHAMBinyaJIbHUX TJTi-
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KeMIYHMX 1IiJIell, HailOUIBII ITMPOKO BUKOPUCTOBYBAHUM i
TPaauLiiHO peKOMEHI0BAaHWUM MperapaToM IepIioi JiHii €
MeT(hOpMiH, sIKuii OyB BIPOBAIKEHUI Y KITIHIYHY ITPaAKTUKY
6:113bK0 70 pOKiB TOMY i Ha CHOTOIIHI € HAMOLTBIII BUBYCHUM
npoTuaiadeTHIHUM IpernapatoM [54].

Excrniepru ADA 3a3HauaioTh, 1110 Mem@popmin demMoH-
cmpye 8uUCOKYy egekmusHicms i 6e3nexky, mae 00CMynHy
eapmicmo, € 3HAUHO NOWUPEHUM [ 3HUIICYE PUSUK DO3BUM -
Ky MIKPOCYOUHHUX YCKAAOHEHb, cepueso-cyOUuHHUX nodill
i cmepmuocmi. Ha cv0200Hi ye edunuii npenapam, peKomeH-
doeanuil 015 AiKysanHs nepeddiabemy, SIKUIA pa30M i3 3MiHOIO
CIIOCO0Y XKUTTS IOBIB CBOIO €(heKTUBHICTh Y MPOdiTaKTULL
LIJI 2-ro Tty [55].

3a pesyabpratamu pociaimkeHHs UKPDS (UK Prospec-
tive Diabetes Study), mpusHaueHHSI MeTHOPMiHY JO3BOJISIE
3HU3UTH PiBEHb TTIOKO3U Y KpoBi Ha 20 % Ta 3MEHILIUTH
HbAlc Ha 1,5 %. JlikyBaHHSI METOPMiHOM TaKOX CYT-
TEBO 3MEHIIIYE PU3UK PO3BUTKY MAaKPOCYAUHHUX YCKIIal-
HEeHb, TaKMX SIK CMepTh, IMOB’sg3aHa 3 AiabeToM, a TaKOX
BilIl iHIIMX TIpUYMH i 1ia0eTMYHUX YCKIaaAHeHb. e equumit
npenapar, SKuid TpoIeMOHCTPYBaB 3HUKEHHSI CMEPTHOCTI
Bin iHdapkTy miokapma Ha 39 % Ta Bin iHcyabTy Ha 41 %.
[Tpuyomy, 3a JaHUMU MOCTTPANIOBOr0 MOHITOPUHTY,
e(heKTUBHICTh MET(POPMiHY HE 3MEHIIIyBaJacs MPOTSITOM
24 pokiB Iiciig 3aBeplIeHHs BUIIpoOyBaHb [56]. Uepes
11e MeT¢OPMiH YBIMIIIOB 10 IepeliKy OCHOBHUX KUTTEBO
BasXJIMBUX JIiIKapChKUX 3ac00iB, pekoMeHmoBaHUX BOO3.

KitrouoBuii MmexaHi3M nii MeT(hOpMiHy MoJIsSIra€e y 3MeH-
ILIEHHI IJIIOKO3U, sIKa BUPOOJISIETHCS TIEUiHKOIO, 110 BEJe
JTO 3HVDKEHHS piBHS IIiKeMiil. BiH TakoX MiABUIIYE Kilb-
KicTh Ta a(iHHICTh iHCYJIiHOBUX PELENTOPiB, aKTUBYE
TPaHCIOPTEPHU TJIOKO3U Ta CIPUSIE IX TPAHCTIOPTYBAHHIO
Ha KJIIITUHHY MeMOpaHy. Lle 30i1bIy€e MOTJIMHAHHS [JII0-
KO3U TIeYiHKO0, M’ sI3aMU Ta XUPOBUMU KIIITUHAMU, a Ta-
KOX CTUMYJIIOE CUHTE3 TJIiKoreHy B nevinii. MetdopMin
CIOBIJIbHIOE BCMOKTYBaHHSI BYTJIEBO/IiB Y HUTYHKOBO-KHIII-
KOBOMY TPAaKTi, 110 3HUXKYE MOCTIPaHAiaJbHy IJIiKEMIlO.
Kpim Toro, nmpenapat Mmae aHOpeKCUTeHHUI eheKT yepe3
BruiuB Ha MeTtabouizm ['TII-1, skuit peryiatoe xapuoBy
noBediHky [54, 57].

Merdopmin aktuye AM®D-kiHa3y, 1110 Bimirpae Kio-
YOBY pOJIb Y MEPEeHECEeHH] IJIIOKO3U Yepe3 MeMOpaHy 3a
noromoroo GLUT4 Ta okKMCHeHHI BUTbHUX XUPHUX KUC-
JIOT, 11O CTIpUSIE OOMEXEHHIO KaJIOpiiHOCTI XapuyBaH-
Hs 1 YIOBLUIbHIOE OiooriuHe crapiHHs. [IpemapaT Takox
3HUXYE PiBeHb BIJIbHUX XXKUPHUX KUCIOT, TPUTITILIEPU/LIB,
3arajbHOI0 XOJECTepUHY Ta aTEPOreHHUX JIMOMPOTEiHiB,
a TaKOX TMepelIKoIKae MPOHUKHEHHIO JIiIiiB B aTepoMa-
TO3Hi O71s11KKY. BiH MO3UTUBHO BILUIMBA€E Ha €HAOTETiaIbHY
(YHKIIiI0, TiacTOMYHY (DYHKIIiIO ceplis, 3MEHIIIY€E IITiKallilo,
OKVCHIOBAJIBHUI CTPEC i arperaiiito TPOMOOIIUTIB, a TAKOX
YIIOBUIbHIOE AudepeHIliallilo MOHOLIUTIB y Makpodaru,
TOJITIIIYIOUM pelaKcallito CyAMH i YUHSIYU TiTOTEH3UBHUM
edekr [53, 54, 58]. Tpusane BUKopucTaHHS MeTHOPMiHY
MOB’s13aHe 31 3HMXKEHUM PU3UKOM iHCY/IbTY Ta MOJETIIEHUM
itoro mepe6irom [59].

OKpiM ceplLeBO-CyIMHHUX MepeBar, 3pOCTa€ KiJIbKiCThb
MOKa3iB, 1110 CBiYaTh MPO KOPUCHICTh METHOPMiHY MpU
HM3Ii iHIIKX 3aXBOPIOBaHb, 30KpeMa Ipu paKy, KOTHi-
TUBHUX MMOPYIIeHHIX i gemeH1ii. Kpim Toro, mpenapar

IIPOJIEMOHCTPYBaB CBOIO €(PEKTUBHICTD y JTiKyBaHHI TAKMX
CTaHiB, SIK CUHIPOM TOJiKiCTO3HUX SIEYHUKIB, OCTEOINO-
pO3, TAPOJOHTHUT, 3aMajibHi 3aXBOPIOBAHHS KUIIEYHUKA,
HeaJIKOToJIbHa XupoBa xBopoba nevinku, COVID-19,
a TaKOX BiH Ma€ MOTeHIiaJ SIK 3acid MpOTU CTapiHHS 3a-
rajgoM [57].

MeTdopMiH pO3IISIAAETHCS SIK MEPCIIeKTUBHUIA Tepo-
IIPOTEKTOP 3aBISIKM CBOIill 3HaTHOCTI BIUIMBAaTA Ha OOMiH
PEYOBUMH Ta KJIITUHHI TPOIIECH, TTOB’sI3aHi 3 BIKOBUMU 3a-
xBopioBaHHSIMU. OCTaHHE MTOCTIIXXEHHS, OIyOJIiKOoBaHe
B xypHaui Cell, minTBepmxye, 1110 METHOPMiH YIOBIIBHIOE
MOJIEKYJISIPHI MeXaHi3MU CTapiHHS Ta MOJIIMIIY€E CTaH TKa-
HMH i opraHiB. Y goc/iKeHHi Ha MaKaKax-Kpaboinax 1oB-
roTpuBaje BBeAeHHsI MeTdopMiHy (20 Mr/Kr Ha 100y NpoTs-
rom 3,3 poky, 110 Binnosigae 10 pokaM y Joaeii) mpu3Beiao
IIO YITOBiIbHEHHST MOJIEKYJIIPHUX TONUHHUKIB CTapiHHS.
Hanpuxnan, y Mo3Ky (1000Ba noJst) Bik JIHK-metnmoBaH-
HsI 3MEHIIMBCS MTPUOJIM3HO Ha 6 POKIB, y JIETEHSIX Ta HUP-
Kax — 5 poOKiB, y neviHIli — 4 pokKH, a y IIKipi — Ha 3 poKu.
Taxox MeTOopMiH yIIOBITLHIB TPAHCKPUIITOMHE CTApiHHS
B Pi3HUX TKaHWHAX, 30KpeMa Yy MO3KY, Jie CriocTepiraiocs
MOJIIIMIIIeHHS CTaHy HEMPOHiB, MIKpPOTJIii, aCTPOLIMTIB Ta
ostirogeHapouuTiB [60].

I'eponporexTuBHA Oist MeT(GOPMiHY BiZOYBa€ThCS Ha-
camrrepen yepe3 akTuBauito AMPK, mo Hopmaisye eHep-
TeTUYHMI OOMiH KJIITUH, 3HIKYE OKCUIATUBHUM CcTpec i mo-
Jinrye GyHKII0 MiTOXOHIpil. BiH TaKoX aKTUBYE IUISIX
Nrf2, siKuii peryJitoe eKCIpecito aHTUOKCUIAHTHUX T'eHiB,
takux sk HO-1, NQO-1 ta SOD3, 110 normoMmarae 3HU3UTH
piBeHb peakTuBHUX (opM KucHIO (ROS). Kpim Toro, met-
(opmin BinHoBM0€ piBeHb H3K9me3 — Mapkepa crapiHHs,
110 CIIPUSIE YITOBITbHEHHIO KIIITUHHOTO CTapiHHs [61].

VY nocninxeHHi, onybJikoBaHOMY B XypHaii Aging
Cell, mpoBeneHo parxXXyBaHHS cxBanieHnX FDA mpenapartiB
K MOTEHLIHHUX repoTeparneBTUYHUX 3aC00iB Ha OCHOBI
iIXHBOI e(heKTUBHOCTI y O0pOTHOI 3i cTapiHHSIM. MeTdop-
MiH — OJIMH i3 HaWOLIbII JOCTIIKEHUX TTpenapartiB — 3a-
IMa€ MpOBiNHY MO3UIIiIO cepel repoTepareBTUYHUX 3aCO-
0iB, OTpMMAaBIIIM BUCOKY OIIiHKY 11 3 12, 110 minkpecitoe
Oro 3HAYHUI MOoTeHIian y i ranysi [62]. LIboropiune
IHHOBalIiiiHe TOCJIIKEeHHS 3 BUKOPUCTAHHAM IIaT(popMu
AgeXtend Ha OCHOBI IITYYHOTO iHTEIEKTY TaKOX TTiTBEp-
JIAJIO TePONPOTEKTOPHUI TTOTeHLIia)l MeTOpMiHY [63].

3apa3 TpuBae noHan 20 KJIiHIYHUX BUTIPOOYBaHb, CIIPSI-
MOBaHMX Ha BUBYEHHS IepOINPOTEKTOPHUX BIACTUBOCTEN
MeTdopMiny [64]. OgHUM i3 Ha#aMOITHIIIMX MPOEKTIB
€ Targeting Aging with Metformin (TAME), 1o nianye
oxornutu noHaz 3000 oci6 BikoM 65—79 pokiB mJis OLIIHKK
BIUTMBY MeT(HOPMiHY Ha YITOBiTbHEHHS CTapiHHS [65].

MetdopmiH 1eMOHCTpYE OaraTorpaHHy Oil0, BILIM-
BalOUM Ha KJIFOYOBI MeXaHi3MU PO3BUTKY LiepeOpaTbHUX
yckiagHeHb npu L. BiH epeKTUBHO KOHTPOJIIOE XPO-
HiYHY TinepriikeMilo, 3HUXY€E iHCYJIIHOPE3UCTEHTHICTb,
rinepiHcyiiHeMilo Ta nedinut iHKpeTuHiB. Kpim Toro,
mpernapar IIO3UTUBHO BIUIMBAE HA JIITIHUI OOMiH, 3MEeH-
LIy€ 3aMaJieHHsI CYAUHHOI CTiHKM, MOJIMIIY€E eHI0TeTi-
albHy DYHKIIiIO Ta 3HUXKYE OKCUAATUBHUM cTpec. MeT-
(bopMiH TakoxX 3amobirae MOpylUIEeHHSIM PEOJOTIUHUX
BJIACTUBOCTEI KPOBi Ta TOCTPUM MOPYLUIEHHSM MO3KOBOTO
KPOBOOOITy, MalOuu Mpy IbOMY HU3bKUI PU3UK BUHUK-
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HEeHHSI rinoriikeMiuyHnx peakuiii. Mloro mporusananbHa,
aHTUOKCHUIIAHTHA Ta IMpoaBTodariuHa aisi poOUTh iMoro
eexTuBHUM y IIpodilaKTUL HelpoaereHepaTUBHUX
YCKJIaJHEHb Ta iHIIMX HEBPOJIOTIYHUX posnaniB [57, 58,
66]. LIi yHikambHi BIacTUBOCTI MeTHOPMIHY 3yMOBUIN
3pOCTaHHS iHTepecy 10 WOro BUKOPUCTAHHS B JIIKYyBaHHI
3aXBOPIOBaHb, MOB’SI3aHUX i3 KOTHITUBHUMU MOPYIIEH-
HaMu. HayKoBIIi aKTUBHO HOCIIIXKYIOTh HOT0 MOTEHIIiaax
y MOJIIIIeHHI KOTHITUBHUX (DYHKIIi#1 Ta 3aro0iraHHi Heli-
polereHepaTUBHUM IPOLIECaM.

JlocnimKeHHsT OCTaHHIX POKiB MiATBEPIXKYIOTh, 1110 MET-
¢dopMiH Mae Helipocrel@iyHi BIaCTUBOCTI, SIKi CIIPUSIOTh
YIOBUIBHEHHIO ITPOTPeCyBaHHS 1IepeOpaIbHUX YCKIaTHEHb
npu aiabeTti Ta 3a6e3MeuyoTh HOOTPOITHUI edekT [67].
IIpenapar 3paTHUIT TPOHUKATH Yepe3 reMaToeHedaniv-
HU#1 6ap’ep i Ge3nocepeHbO BIUIMBATU Ha LIEHTPAJIbHY
HEpPBOBY cucTeMy [68].

HeiiponpoTekTrBHa 1iss MeTOPMiHY 3yMOBJIeHa aK-
TuBauiero AMPK-3anexxHux nuisxiB Ta iHriOyBaHHSIM CUT-
Hamizauii mT'OR y HepBoBux kiituHax. Lle cTumymoe aH-
rioreHe3, HeiiporeHe3, iHIYKIIil0 aBTodarii Ta 3MEHILIEHHS
Helipo3anajneHHs [67]. Ha 1ii 3acTocyBaHHS IIpemnapary
CIoCTepiraeThes 30UIbIICHHS HeMpOTpodiuHMX (haKTOpiB y
MO3KY, MiIBUIIIEHHST HEUpOTreHe3y B riloKaMIli, 3SMEHILEeHHS
HEeNPOHAJIBHOTO aIloITO3y Ta OKCUIATUBHOTO cTpecy. Kpim
TOro, MeTopMiH BiTHOBIIIOE KOTHITUBHI (PYHKIIII IILISIXOM
MPUTHIYeHHS OOy MiTOXOHIpPIiil Ta 3HMKEHHS OKCHIA-
THUBHOTO cTpecy [69].

MetdopmiH epeKTUBHO IMPUTHIYYE YTBOPEHHS 3-aMi-
Jloiny, 3HUXKYy€e ochOopUIIOBaHHS Ta piBeHb Tay-0iJKiB,
110 3a1tobirae po3BUTKY Ta mporpecyBaHHio XA [57, 58, 68].
HocnimkeHHsT ToKasaiu, 110 Mpernapar 3MeHIIYe eKCIpe-
cito Ta akTUBHICTh [B-cekperasu BACEI, gka Gepe yyacTtb
B YTBOPEHHI [3-aMijoimy, 110 IIPU3BOAUTH IO 3HMXKCHHS
itoro mpoayxkiiii [70]. Lli MexaHi3Mu CrIpUSIIOTH MOJTIMTIIEH-
HIO IIPOCTOPOBOI IIaM SITi Ta 3MEHILIEHHIO BTpaTU HEMPOHIB
y €KCIepUMEHTaTbHUX MOIECIISIX.

V HelogaBHLOMY AOCIIXKEHHI IIypU 3 €KCIIePUMEH-
TaJbHOIO XA, SIKi OTpUMYBajii MeT(hOPMiH, IPOIEMOHCTPY-
BaJIM TIOJIIITILIEHHST TIaM’SITi, 3HUXKEHHSI PiBHSI OKUCHIOBAJIb-
HOTO CTpecy Ta 3MEHIIIEHHS BinKiIaneHHs [3-aminoiny. Kpim
TOro, TipenaparT MoJinuB HelipoMeaiaTopHi GpyHKIIT Ta
BiITHOBMB iHCYJIIHOBY CUTHAJIi3allil0, IO MMiIKPeCcIIoe oro
MoTeHIian y JikyBaHHi XA [71].

BaxnuBolo BnacTuBicTIO MeTHOPMiHY € HOr0 301aTHICTh
3HUKYBaTU aKTUBHICTb alleTUJIXOJIiHECTepa3u, sika Bif-
MOBia€ 3a po3naja aleTUIX0JiHy — HelipoMeniaTopa, 1110
Bimirpae KJII090BY pOJIb y Ipoliecax HaBYaHHS Ta ITaM’ sITi
[72]. KpiM TOTO, TIpenapar MoJIiIiiye BiTHOBJIEHHS Hep-
BOBUX KJIITUH TIiCJISI iHCYJIBTY, IIPUTHIYYIOUM YTBOPEHHS
nepoKcuHiTpury [73].

1li naHi minKpecaoTh 3HAUHUI NOTeH1Iial MeT(hOopMi-
HY sIK 3ac00y JUIs1 JIiKyBaHHSI Ta MpodiIaKTUKK Heipoere-
HEpaTUBHUX 3aXBOPIOBaHb i KOTHITUBHUX MOPYILIEHbB, 110
MHiATBEPIKYETHCS pe3ybTaTaMU KIiHIYHUX JOCTiIKEeHb.

BcebiuHmMil aHami3 1aHUX eKCTIepUMEHTATbHUX 1 KJTi-
HiYHMX gocaimkeHb no3BoauB W. Cui et al. (2024) [74]
3aMpoIOHYBATH JIETaJbHUI OIJISII BIUIUBY MeTHOPMiHY
Ha KOTHIiTHBHI (DYHKIIil Ta HelipoaereHepaTUBHI MpoleCu
(puc. 2).

ABTOpH MigKPECIIO0Th, 110 MeTMOPMIH AEMOHCTPYE
3HAYHMI MOTEHIlial SIK aHTUIEMEHTHU1 3aCi0, BIUIMBAOYU
SIK Ha TIOBEIiHKOBI, TaK i Ha MOJEKYJISIPHI aclieKTU (PyHK-
1ioHyBaHHSI MO3KY. Ha nmoBeniHKoBOMY piBHi MeT(hOpMiH
CIpUsi€ MOJIMIIEHHIO MPOCTOPOBOI pedepeHCHOI maM’sITi,
110 I03BOJISIE Kpallle OPiEHTYBATUCS B TTPOCTOPI Ta 3aram’si-
TOBYBATH JioKallii 00’ekTiB. KpiMm TOro, npenapart niaBuiiye
BUKOHABYY TaM’SITh, 1110 Ba>KJIMBO JJIsI TUIAHYBAHHSI Ta BU-
KOHaHHS CKJIagHUX 3aBOaHb. TaKoX BiIMi4a€eThbCsl 30i1b-
LLIEHHSI JIOKOMOTOPHOI aKTMBHOCTI Ta TOJIITIIIEHHS MOTOP-
HOI KOOpAUWHALIl, 1110 CBiTYUTH PO MO3UTUBHUI BILJIMB HA
3arajJibHy pyXoBY (DYHKIIiIO Ta SIKiCTb XKUTTSI.

Ha monekynsipHoMy piBHi MeThOpMiH TIPOSIBIISIE YKC-
JICHHI 3aXUCHi eekTu. BiH 3HUXKY€E piBeHb B-aMinoiny,
IO € KJII0oYoBUM (dakTopoM y mpodimaktuili XA. Ilpe-
napaTt TaKoX IPUTHIYYy€E aloITo3 HEWPOHiB, 30epiraroun
LIUTICHICTD HeIpOHHOI MepexXi. BaximBum MexaHi3MOM €
3HUKEHHS iHCYJIIHOPE3UCTEHTHOCTI HEHPOHIB, 110 CIPUSIE
HopMaJi3allii MeTaboIiYHUX MpolLieciB Yy MO3Ky. Kpim Toro,
MeT(OPMIiH IPUTHIYYE aKTUBHICTD alleTUIIXOJIiHECTepasu,
MiABULIYIOUYM PiBEHb aLIETUIXOJiHY, IKUH Billirpa€ KIIIOYOBY
pOJIb y IpoIiecax Imam’aTi Ta HaB4aHHs. MeTdopMiH Takox
3MEHIIYE OKCUJIAHTHUI CcTpec i Helipo3amnaiaeHHs, 1o 3a-
XUILAa€ HEMPOHU Bif MOIIKOIKEHb i 3aIlajJbHUX IPOILIECIB,
SIKi YaCTO CYIIPOBOJIXYIOTh HeiipojereHepaTHBHi 3aXBOPIO-
BaHHs. [IpernapaT nosiniirye MiTOXOHIpiaabHy (PYHKIIiIO,
OINTUMI3yI0UM €HEePreTUYHUI OOMiH y KJIITUHAX, IO BaX-
JIMBO JUTSI iATPUMAaHHSI HEMpOHHOI akTUBHOCTI. Kpim Toro,
BiH HOpMaJTi3ye€ IpolecH aBTodarii, CIpusI0uYn BUIaJIEHHIO
MOLIKO/IKEHUX KJIITUHHUX KOMITOHEHTIB.

Takox BapTO m0aaTH, 1110 Mperapar MOIIIIIYyE eHI0Te-
JliaibHy (YHKILitO, JIMiIHWI 0OMiH, 1110 3MEHIIIYE PU3UK
aTepoTPOMOOTUYHUX YCKIaTHEHb i 3abe3mneuye Kpale
KpoBomocTauyaHHs Mo3Ky. Lli maHi migkpecioloTh 6ara-
TOrpaHHU BIJIMB MeTHOPMiHY Ha KOTHITMBHI (yHKIIiT
Ta HellpoaereHepaTUBHI MPOILECH, 1110 pOOUTH HOTo Tep-
CMEKTUBHUM 3aC000M JJ1s1 PO iTaKTUKM Ta JIiKyBaHHSI
NIeMEeHIii.

OcTaHHI KJIiHIYHI TOCTiMKEHHS TiATBePIKYIOTh, 1110
MeTdOpPMiH Ma€ 3HAaUHUI MOTEHLial Y 3HUXKEHHI pPU3UKY
po3BUTKY nemeHIii. Lleil edhekT 0coOIMBO BUpaKeHUI Y
nauieHTiB i3 L] 2-ro Ty, MpoTe AOCTiIXKEHHS TaKOX
BKa3yIOThb Ha 10r0 KOPUCHICTD Y 0ci0 0e3 miabeTy.

MeTcpopmiH

[NoBeniHKOBI NOKa3HUKM

MonekynsipHi MexaHiamu

« [IpocTopoBa
pecbepeHcHa nam’atb T
» BukoHaB4a nam’stb T

« PiBeHb B-aminoigy |

« ANonTo3 HeMpoHiB |

« |HCYNiHOPE3NCTEHTHICTL HEMPOHIB |

° ﬂOKOMQTODHa « AKTMBHICTb aLeTuixoniHecTepasu |
aKTUBHICTb T ; « OKCUAAHTHHIA CTPEC |,

» MoTopHa KoopauHauis 1 « HeiiposananeHs |

« MiToxoHApianbHa AMCHYHKLIS |

« [opyLeHHs aBTodarii |

« EnpoTenianbHa gucyHKuis |

PucyHok 2. MeTgpopMmiH sik aHTUAEMEHTHUI 3aci6:
noBeAiHKOBI Ta MONEKYNSAPHi eQheKTn
(apantoBaHo 3 [74])
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V nmauienriB i3 LI/l 2-ro tumy MeTdopMiH ZEMOHCTPYE
3HAYHUI 3aXMCHUI eEeKT 100 KOTHITUBHUX TMOPYIIEHb
Ta gemeHuii [25, 75—77]. 3rigHo 3 mociaimkeHHIM M. Sun
et al. (2024), TpuBase 3acTocyBaHHs MeT(hOPMiHY acoIlilo-
€ThCS 31 BHDKEHHSIM PU3UKY AEMEHIIi1, TpUIoMYy 1ieil epekT
€ nozo3ayiexxHuM. [lauieHTu, siki mpuiiManu BUCOKI 103U
npemnapaty (> 1 1o60Ba g03a Ha JIeHb), MaJIu HAUOUIbIIT
BUpPaKEHU 3aXUCHUM e(eKT 31 CKOPUTOBAHUM CITiBBiTHO-
meHHaM pusukis 0,34 (95% 11: 0,33—0,36) [75].

Metaananis, sKuit OXOIMB MTOHAA 3 MiJIbHOHU YYaCHU-
KiB, MiATBEPIUB, 110 3aXUCHUM edeKT MeTGOPMiHY 100
IeMEeHIIii cTae OYeBUAHUM MPUOIM3HO Yyepe3 3 POKHU Jii-
KyYBaHHS Ta 30epira€Tbcs IMPOTIATOM 8 pOKiB CIIOCTEpE-
keHHs. Leit epekT OyB 0COOIMBO BUPaXKEHUN Y 3aXiTHUX
HOMYJISIIISAX, TOMI SIK Y CXiDHMX KpaiHax BiH OyB MEHII
nomitHuM [76].

HocnimxenHs S. Zimmerman et al. (2023) migkpec-
JIMJIO BaKJIMBICTh TPUBAJIOTO 3aCTOCYBAaHHSI MET(OPMiHY.
VY koropri 3 12 220 naiieHTiB, SIKi TPUNUHWINA JiKyBaHHS
MeT(POPMIHOM, CITOCTepiragocs 30iIbIIeHHS YaCTOTH BU-
NaakiB IeMeHIlil He3aJexXHo Bim 3MiH piBHSI HbAlc abo
3aCcTOCyBaHHS iHCYiHY. Lle cBimunuTh mpo Te, 10 mpunm-
HEeHHs Teparlrii MeThOpMiHOM MOXKe CYTTEBO ITiIBUIINTH
PU3UK HeliponereHepaTUBHUX 3aXBOPIOBaHb [77].

Y nponoBxeHoMy obcepBalliiHOMY JTOCTiIXEHHI 3a
yuyacTio 1393 nauieHTiB OyJ0 BCTAHOBJIEHO, 110 MeTHOP-
MiH 0cO0JIMBO e(heKTUBHUI1 Y 3HIDKEHHI pU3NKY JEMEHIIil
y nauieHTiB i3 LIl 2-ro Tuny, siki He MarOTh HEHPOTICHXi-
aTPUYHMX PO3JIA/IiB i HE BXUBAIOTh HECTEPOIAHUX TTPOTH -
3aaJbHUX 3ac00iB [78].

IIpocnextuBHe mocnimxkeHHs The Sydney Memory
and Ageing Study nmponeMoHCTpyBaJio, 1110 JIiTHI JOa1 3
niabetoM, sKi npuiimManu MeTGopMiH, MaJI MOBIJbHILIE
3HUKEHHS KOTHITUBHUX (PYHKLIHA iy 5,29 pa3za HUKUMIL
PM3UK PO3BUTKY JACMEHIIiT MOPiBHSIHO 3 TAMU, XTO HOT0 He
BUKOPUCTOBYBaB [79]. AHaJsioriuHi TeHIeH1ii Oy/iu Tipoe-
MOHCTPOBaHi B MacIITaOHOMY 00CepBaLiiTHOMY TOCTiIKEeH-
Hi 3 JaHUMM TTOHAx 67 THCAY KuTeiB TaliBaHIO, Y TKOMY
npuiioM MeThOPMiHY aCOIIIOBABCS 3i 3HIDKEHHSIM PU3UKY
pO3BUTKY neMeHii [80].

IcHye KinbKa iHTEepBEHLIMHUX MTOCTIIKEHb, SIKi OILli-
HIOIOTh BIUIMB MeT(OPMiHY Ha KOTHITUBHI (DYHKIIiT Ta ne-
MEHLIiI0 B 0ci0 6e3 niabeTy. Y miaie60-KOHTPOJIbOBAHOMY
nepexpecHoMy AOCIIIKeHHI 3a yJacTio ocid 0e3 miabdety
3 JIETKUMU KOTHITUBHUMU MOPYILIEHHSIMU a00 JIETKOIO Je-
MeHIIi€lo moaeHHa 1o3a 2000 Mr MeTopMiHy IPOTSTOM
8 THXXHIB Oysia MOB’s13aHa 3i CIPUSTIMBUM BIUIMBOM Ha
BUKOHaBYY (DYHKIIiI0, HABYaHHS, ITaM’SITh Ta yBary [81].

Y MeHaesniBCbKOMY paHIOMi30BaHOMY MOCHiIKEeHHI,
y SIKOMY B3s11 ydacThb 527 138 eBpoIeiiliB cepeaHbOro
BiKy, 3 akux 71 880 manu XA, OyJi0 moKa3aHo, 110 3a-
CTOCYBaHHSI MET(OPMiHY MOXKEe TIPU3BECTU 10 3HUKEHHSI
pusuky XA cepel HaceJleHHSI He3aJIeXKHO Bill HasIBHOCTI
LIYKpOBOTO AiabeTy. OCHOBHMMM MeXaHi3MaMM 3aXMCHOTO
edeKTy BU3HAYEHO BILJIUB Ha MiTOXOHIIPiaJIbHUI KOMII-
nekc 1 taren NDUFA2, sKi cripusitoTh 3HUXKEHHIO PUBUKY
nemeHirii [82].

MeTtdhopMiH 1eMOHCTpYE 3HAYHUIT TTOTEHIIiaJl Y MPO-
¢inakTUli HelipoaereHepaTUBHUX 3aXBOPIOBaHb, 30KpeMa
XA. Llporopiunmnii MepexXeBUil MeTaaHalli3, SKUH 0XO-

B 26 paHIOMi30BaHNX KOHTPOJIBOBAHUX TOCTiIKEHb 3a
yuacTio 7361 ocobu, mokasas, IO Mpernapar € Haiiedek-
TUBHIIINM Yy 3HUKEHHI piBHS B-aminoiny [83]. ¥ maci-
TabHOMY HociimkeHHi, npoBeneHomy y CILA, pu 3a-
cTocyBaHHiI MeT¢opMmiHy B oci6 3 LI/l moxuiaoro Biky
(mo aHaji3y BKJIIOUEHO HaHi MOHam 6 THCAY TMalli€HTiB)
PU3MK PO3BUTKY HEWPOIEreHepaTUBHUX 3aXBOPIOBaHb,
y Tomy umcii XA, xBopobu Xanrtinrrona, [lapkiHcoHa ta
c/1ab0yMCTBa, Yepe3 2 poKu 3HU3KUBCA Ha 29 %, y nepion,
BiZ 2 1o 4 pokiB — Ha 41 %, npu 3acToCyBaHHI MOHAJ
4 poxu — Ha 84 % TOPiBHSIHO 3 0COGAMM, SIKi HE OTPUMY-
Baju npemnapar [84].

HocnimxeHHs, onyoiikoBaHe y Journal of Alzheimer’s
Disease (2025), nmpoaHaji3yBajo BIUIMB Pi3HUX JiKiB Ha
KOTHITUBHE 3HMXKEHHS y 15 428 mamieHTiB i3 XA. Buko-
PUCTOBYIOUM KJIACTEPHUI aHasi3, BYCHI BUSIBUIU, 11O MET-
¢dopMiH MaB HANCWILHIIINI TO3UTUBHUI BIUIMB Ha KOT-
HITUBHI (DYHKIIi1, 301IbIITYIOYM MMOBIPHICTb MTOTPATUISIHHS
JIO Kpalioro KOTHIiTUBHOro Kiactepa 'y 2,08 pasa (95% M.
1,35-3,33) [85].

TakuM ynHOM, MeTGOPMiH AEMOHCTPYE 3HAUHUI 3a-
XUCHUN e(peKT II0A0 PO3BUTKY IeMEHIIil Y MallieHTiB i3
LI 2-ro Tuiy, ocoOJIMBO TIPU TPUBAJIOMY Ta PETYISIPHOMY
3acTocyBaHHi. MIoro 10303a1eXHUIl BIUIMB Ta 31aTHICTh
3HUKYBATU aMiJIoiHe HaBaHTaXXeHHS pOOJISITh MOTO Tiep-
CMEKTUBHUM 3aCO00M /11 MPOGiIaKTUKKU HelpoaereHepa-
TUBHUX 3aXBOPIOBaHb.

bararo nocninHUKiB Harosollye Ha nepesarax MeThop-
MiHy Y MiITPUMII KOTHITUBHUX (DYHKIIi/ TTOPiBHSHO 3 iH-
LLIMMMU TinorJIiKeMi3yBaJbHUMU 3ac00aMU, 30Kpema Ipena-
patamu cyJab(pOHIICEYOBUHU Ta iHCYIiHOM (OCOOIMBO IpU
3aCTOCYBaHHI 06a3aibHO-00JIIOCHUX pexXuMiB). Ha nymky
HaYKOBIIiB, 11€ TTOB’S13aHO 3 MEHIIIOI0 iIMOBIPHICTIO TillOIJIi-
KEeMIYHUX €ITi30/iB, SIKi MOXYTh ITOTipITyBaTA KOTHITUBHI
3nioHocCTi [50, 86].

OcTaHHIMU poKaMU 3’SIBJISIETHCS BCe Oibllie JOKa3iB
11010 TTIO3UTUBHOTO BIUIMBY HA MO3KOBMI METabo0J1i3M Ta
KOTHITUBHI (byHKIIi1 iHIIMX TPYIT aHTUAia0ETUYHUX IIpera-
paTiB, TAKUX SIK aTOHICTH PELIETITOPiB TITIOKArOHOIOIIOHOTO
nenrtuay- 1, iHribiropu nunenTUINenTuaa3u-4 Ta iHrioiropu
HAaTpili-TJIIOKO3HOTO KOTpaHcmopTepa 2-1o Tuity. [lepcrek-
TUBHUM € iX KOMOiHOBaHe 3aCTOCYBaHHSI 3 MET(OPMiHOM,
110 3a0e3Mmevye CUHePridYHUi eeKT y podiTakTHili KOTHi-
TUBHMX MOpYIIeHb. Lle mocsaraeTbes MIIIXOM MOJTITTIIeHHS
IHCYJIIHOBOI YYTJIMBOCTI, 3MEHIIIEHHSI OKMCHIOBAJILHOIO
CTpecy Ta 3arajieHHsI, OnTUMi3allii MeTaboJ1i3My TITIOKO3U
B MO3KY, a TaKOX 3HUXXEHHSI HAaKOMMUYEHHS aMijoiny Ta
Tay-0inkiB. Taki MexaHi3Mu Iii poOIsITh MeTGOPMIiH KITIO-
YOBUM €JIEMEHTOM Y CTpaTeTisIX 30epeKeHHsI KOTHITUBHOTO
3n0poB’s [53, 87, 88].

VY cranpaprax ADA 2025 poKy 3a3Ha4a€ThCsl, 1110 B ac-
MEKTi KOTHITUBHUX MOPYIIEHb, 0COOJMBO B OCi0 cTapIlIoro
BiKy, BaXXJINBOTO 3HaUeHHs HAaOyBa€ MiABUILECHHS TIPU-
XUJIBHOCTI A0 JIIKyBaHHS, 30KpeMa IUISIXOM CIPOIIEH-
HsI CXeM JIiIKyBaHHSI, 3HUXKEHHSI KPaTHOCTI TpU3HAYEHHSI
JIIKyBaJIbHUX 3aCc00iB, OCKIJIbKY TAlliEHTH IIi€l KaTeropii
HEpPiaKO MpOCTO 3a0yBalOTh PO HEOOXiAHICTH YEPrOBOTO
npuitomy miperiapary [20]. ToMy onTUMalbHUM TiNOTJIiKe-
Mi3yBaJIbHUM IIpenapaToM ISl 3ar100iraHHs KOTHITUBHUM
MMOPYILIEHHSIM i iX JIiKyBaHHS y xBopux Ha LIl 2-ro Ty
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€ MeTOpMiH y IPOJIOHTOBaHIl (popMi 3 MogUDiKOBaHUM
YIOBiIbHEHUM BUBIJIbHEHHSIM, SIKUIA TIPU3HAYAETHCS JIMILIE
oIMH pa3 Ha 7o0y. OkpiM 3a0e3medyeHHsI MPUXUIbHOCTI
MAaIi€HTIB IO JIKyBaHHS, IIeil mpernapaTr Ma€ Kpally rnepe-
HOCHMICTb, 30KpeMa HU3bKY YaCTOTY LIJTYHKOBO-KUIIKO-
BUX posnafis [89].

Cyuacne meduxamenmosHe AiKy8anHsI NOMIDHUX KOCHIMUG-
Hux nopyuens ma demenyii npu LlJ] 6azyemocs Ha indugioy-
anizo08aHomy nioxoodi, 3 ypaxy8anHsam muny oemeruii, cmaoii
3aX680pI08AHH Ma KomopOionux cmanie. OCHOBHI TPYIIN IIpe-
MapaTiB BKJIIOYAIOTh iHTi0ITOPYU X0TiHECTepa3u (JIoHeIe3u I,
PUBACTUIMiH, TaJlaHTaMiH), SIKi MOJIMIIYIOTh KOTHITUBHI
dynxkuii npu XA, gemeHl1ii 3 TiblsMu JIeBi Ta 3mimaHux
dopmax, ajile MOXyTb BUKJIMKATH MOOIYHI eheKTH (Hym0Ta,
omoBanHs). AHTaronictu NMDA-penentopiB (MeMaHTHH)
BUKOPUCTOBYIOThCS IS JIIKyBaHHS IMTOMipHOT Ta TSKKOT
cTadiii XBopoOu AnblreiiMepa, 3MEHIIYIOUM KOTHITUBHE
3HMKEHHSI Ta TIOBEIiHKOBI MOPYIIEHHSI, Y4aCTO B KOMOiHaIlil
3 iHribiTopamu xoJiHectepasu [90].

MoHoxioHaNIbHI aHTUTIIA (JleKaHeMa0, anyKaHyMma0)
MPU3HAYAIOTHCS HAa PaHHIX CTalisIX XBOpoOu Asblreiimepa 3
MiITBEPIKEHNM HAaKOITMUEHHSIM aMisoiny. BoHM 3HIKXYIOTh
piBEHb aMiloiAy Ta YIOBIUIbHIOIOTh KOTHITUBHE 3HUKEH-
Hs, ajie MalOTh PU3UK MOOIYHUX edeKTiB (HaOPsK MO3KY,
MiKpOKPOBOBWINBHM). YK MpUHECYTh 1li TIperapaT YUCTy
KOPHUCTb JIOISIM MOXUJIOIO BiKy 3 Mia0eToM, Ilie HaJeKUTh
BusHauutu [20, 91].

Juts mikyBaHHS cynuHHOI AeMeHii npu L1 3acToco-
BYIOThCS MiIXO/AU, CIIPSIMOBAaHI Ha KOHTPOJIb apTepiaib-
HOTO TUCKY, JIiIMIiTHOTO 0OMiHY Ta MPOMiIaKTUKY iIHCYIbTY
[59, 92].

TakuM yMHOM, KOMIUIEKCHUM MiaXia, 110 BKJIOYAE
PaHHIO 1iaTHOCTHUKY, €(heKTUBHUI KOHTPOJIb INIiKeMii, MO-
mrgikainio ¢GakTopiB pU3UKY Ta 3aCTOCYBAaHHS CYyJaCHUX
JIIKApChKMX 3aCO0iB, € KIIOYOBUM JIJISI 3HUXKEHHSI pU3UKY
PO3BUTKY AEMEHIIil Ta MiATPUMaHHS KOTHITUBHOTO 310~
poB’st y mauieHTiB i3 LIJI.

Konduaikr intepecis. He 3asBnenuii.
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pelieH3yBaHHs Ta peJaryBaHHsI.

Cnucok Aiteparypu

1. Li X, Feng X, Sun X, Hou N, Han F, Liu Y. Global, regio-
nal, and national burden of Alzheimer’s disease and other dementias,
1990—2019. Front Aging Neurosci. 2022;14:937486. doi: 10.3389/
fnagi.2022.937486.

2. World Health Organization. Dementia. WHO; 2023. Available
[from: https://www.who.int/news-room/fact-sheets/detail/dementia.

3. Alzheimer’s Association. Alzheimer’s Association. Available
Sfrom: https;//www.alz.org/.

4. Gustavsson A, Norton N, Fast T, et al. Global estimates on the
number of persons across the Alzheimer’s disease continuum. Alzhei-
mers Dement. 2023;19(2):658-670. doi: 10.1002/alz. 12694.

5. Pierce AL, Kawas CH. Dementia in the oldest old: Beyond
Alzheimer disease. PLoS Med. 2017,14(3):e1002263. doi: 10.1371/
Jjournal pmed. 1002263.

6. Zeng N, Zhao YM, Yan W, et al. A systematic review and
meta-analysis of long term physical and mental sequelae of COVID-19
pandemic. Mol Psychiatry. 2023;28(1):423-433. doi: 10.1038/541380-
022-01614-7.

7. Kalaitzaki A, Goodwin R, Kurapov A, et al. The mental health
toll of the Russian-Ukraine war across 11 countries. Psychiatry Res.
2024;342:116248. doi: 10.1016/].psychres.2024.116248.

8. International Diabetes Federation. IDF Diabetes Atlas, 10" ed.
Brussels: IDF; 2021. Available from: https://diabetesatlas.org/atlas/
tenth-edition/.

9. Xue M, Xu W, Ou YN, et al. Diabetes mellitus and risks of
cognitive impairment and dementia: a systematic review and me-
ta-analysis. Ageing Res Rev. 2019;55:100944. doi: 10.1016/].
arr.2019.100944.

10. Selitser M, Dietze LMF, McWhinney SR, Hajek T. Car-
diometabolic risk factors and brain age: a meta-analysis. J Psychiatry
Neurosci. 2025;50(2):E102-E111. doi: 10.1503/jpn.240105.

11. llic I, Jakovljevic V, Zivanovic Macuzic I, et al. Trends in
Global Burden of Alzheimer’s Disease and Other Dementias Attribut-
able to High Fasting Plasma Glucose, 1990—2021. Medicina (Kaunas).
2024;60(11):1783. doi: 10.3390/medicina60111783.

12. Cao F, Yang F, Li J, et al. The relationship between diabe-
tes and the dementia risk: a meta-analysis. Diabetol Metab Syndr.
2024;16(1):101. doi: 10.1186/s13098-024-01346-4.

13. Chatterjee S, Peters SAE, Woodward M, et al. Type 2 diabetes
as a risk factor for dementia in women compared with men. Diabetes
Care. 2016,39(2):300-307. doi: 10.2337/dc15-1588.

14. Waqas SA, Ali D, Khan TM, et al. Trends in Alzheimer’s-Re-
lated Mortality Among Type 2 Diabetes Patients in the United States.
Endocrinol Diabetes Metab. 2025;8(2):e70032. doi: 10.1002/
edm2.70032.

15. Antal B, McMahon LP, Sultan SF, et al. Type 2 diabe-
tes mellitus accelerates brain aging and cognitive decline. Elife.
2022;11:¢73138. doi: 10.7554/eLife.73138.

16. Xiao X, Xiang S, Xu Q, et al. Comorbidity among inpatients
with dementia. Aging Clin Exp Res. 2023;35(3):659-667. doi: 10.1007/
§40520-023-02349-3.

17. You Y, Liu Z, Chen Y, et al. The prevalence of mild cogni-
tive impairment in type 2 diabetes mellitus patients. Acta Diabetol.
2021;58(6):671-685. doi: 10.1007/500592-020-01648-9.

18. Sundermann EE, Thomas KR, Bangen KJ, et al. Prediabetes
is associated with brain hypometabolism and cognitive decline. Front
Neurol. 2021;12:551975. doi: 10.3389/fneur.2021.551975.

19. Gungabissoon U, Broadbent M, Perera G, et al. The Impact of
Dementia on Diabetes Control. J Am Med Dir Assoc. 2022;23(9):1555-
1563. doi: 10.1016/j jamda.2022.04.045.

20. American Diabetes Association Professional Practice Commit-
tee. 13. Older Adults: Standards of Care in Diabetes-2025. Diabetes
Care. 2025;48(Suppl 1):5266-S282. doi: 10.2337/dc25-5013.

21. Barbiellini Amidei C, Fayosse A, Dumurgier J, et al. Associa-
tion Between Age at Diabetes Onset and Subsequent Risk of Dementia.
JAMA. 2021;325(16):1640-1649. doi: 10.1001/jama.2021.4001.

22. Ministerstvo okhorony zdorovia Ukrainy. Unifikovanyi
klinichnyi protokol medychnoi dopomohy “Dementsiia”. Kyiv: MOZ
Ukrainy; 2016. Available from: https://www.dec.gov.ua/wp-content/
uploads/2019/11/2016 736 _ykpmd _dem.pdf.

23. Shen D, Huang X, Diao Z, et al. Association of individual-
based morphological brain network alterations with cognitive impair-
ment in type 2 diabetes mellitus. Front Neurol. 2025;15:1519397. doi:
10.3389/fneur.2024.1519397.

150

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

Tom 21, N2 2, 2025



[ d

Oragp, / Review

24. Jack CR Jr, Andrews JS, Beach TG, et al. Revised criteria
for diagnosis and staging of Alzheimer’s disease. Alzheimers Dement.
2024;20(8):5143-5169. doi: 10.1002/alz. 13859.

25. Schwartz SS, Herman ME, Tun MTH, et al. The double life of
glucose metabolism: brain health, glycemic homeostasis, and your pa-
tients with type 2 diabetes. BMC Med. 2024,;22(1):582. doi: 10.1186/
§12916-024-03763-8.

26. Laws SM, Gaskin S, Woodfield A, et al. Insulin resistance
is associated with reductions in specific cognitive domains. Sci Rep.
2017;7(1):9766. doi: 10.1038/s41598-017-09577-4.

27. Feng Y, Cheng L, Zhou W, et al. Metabolic Syndrome and
the Risk of Alzheimer’s Disease: A Meta-Analysis. Metab Syndr Relat
Disord. 2025;23(1):30-40. doi: 10.1089/met.2024.0155.

28. Pillai JA, Bena J, Bekris L, et al. Metabolic syndrome
biomarkers relate to rate of cognitive decline. Alzheimers Res Ther.
2023;15(1):54. doi: 10.1186/513195-023-01203-y.

29. Biessels GJ, Despa F. Cognitive decline and dementia in
diabetes mellitus. Nat Rev Endocrinol. 2018;14(10):591-604. doi:
10.1038/541574-018-0048-7.

30. Michailidis M, Moraitou D, Tata DA, et al. Alzheimer’s Dis-
ease as Type 3 Diabetes. Int J Mol Sci. 2022;23(5):2687. doi: 10.3390/
ijms23052687.

31. Xie L, Lockhart C, Bowers SR, et al. Structural Analysis of
Ampylin and Amyloid B Peptide Signaling in Alzheimer’s Disease. Bio-
molecules. 2025;15(1):89. doi: 10.3390/biom 15010089.

32. Cukierman-Yaffe T, Gerstein HC, Williamson JD, et al. Re-
lationship between baseline glycemic control and cognitive function.
Diabetes Care. 2009;32(2):221-226. doi: 10.2337/dc08-1153.

33. Pashkovska N. Cognitive impairment in type 2 diabetes mel-
litus: prospects for the use of metformin. Int J Endocrinol (Ukraine).
2023;19(3):215-224. doi: 10.22141/2224-0721.19.3.2023.1274.

34. Cukierman-Yaffe T, Gerstein HC, Jia Y, et al. Associations
of the glycaemic control of diabetes with dementia. Clin Interv Aging.
2021;16:1503-1513. doi: 10.2147/CIA.S319633.

35. Crane PK, Walker R, Larson EB. Glucose levels and risk of
dementia. N Engl J Med. 2013;369(19):1863-1864. doi: 10.1056/
NEJMc1311765.

36. Guo M, Jia J, Zhang J, et al. Association of [3-cell func-
tion and cognitive impairment. BMC Neurol. 2022;22(1):232. doi:
10.1186/512883-022-02755-6.

37. Lee AK, Rawlings AM, Lee CJ, et al. Severe hypoglycaemia,
mild cognitive impairment, dementia and brain volumes. Diabetologia.
2018;61(9):1956-1965. doi: 10.1007/s00125-018-4668- 1.

38. Huang L, Zhu M, Ji J. Association between hypoglyce-
mia and dementia in patients with diabetes. Diabetol Metab Syndr.
2022;14(1):31. doi: 10.1186/513098-022-00799-9.

39. Feinkohl I, Aung PP, Keller M, et al. Severe hypoglycemia and
cognitive decline in older people with type 2 diabetes. Diabetes Care.
2014;37(2):507-515. doi: 10.2337/dc 13- 1540.

40. De Galan BE, Zoungas S, Chalmers J, et al. Cognitive
function and risks of cardiovascular disease and hypoglycaemia.
Diabetologia. 2009;52(11):2328-2336. doi: 10.1007/500125-009-
1484-7.

41. Bauduceau B, Doucet J, Le Floch JP, et al. Cardiovascular
events and geriatric scale scores. Diabetes Care. 2014;,37(1):304-311.
doi: 10.2337/dc 13- 1540.

42. Stephan BCM, Cochrane L, Kafadar AH, et al. Population
attributable fractions of modifiable risk factors for dementia. Lan-
cet Healthy Longev. 2024;5(6):e406-e421. doi: 10.1016/52666-
7568(24)00061-8.

43. Li X, Chen B, Liu X, et al. Effects of exercise on cogni-
tive function and glycated hemoglobin Alc. Geriatr Gerontol Int.
2025;25(2):148-159. doi: 10.1111/ggi. 15061.

44. Jiang Y, Jin Z, Wang H, et al. A dose-response meta-ana-
lysis of physical activity and the risk of Alzheimer’s disease. J Neurol.
2025;272(4):256. doi: 10.1007/s00415-025-12960- 1.

45. Pachter D, Kaplan A, Tsaban G, et al. Glycemic con-
trol contributes to the neuroprotective effects of Mediterranean
diets. Am J Clin Nutr. 2024;120(5):1029-1036. doi: 10.1016/j.
ajcnut.2024.09.013.

46. Jones A, Ali MU, Mayhew A, et al. Environmental risk factors
for all-cause dementia. Environ Res. 2025;270:121007. doi: 10.1016/j.
envres.2025.121007.

47. Zarezadeh M, Mahmoudinezhad M, Faghfouri AH, et al.
Alcohol consumption in relation to cognitive dysfunction and dementia.
Ageing Res Rev. 2024;100:102419. doi: 10.1016/j.arr.2024.102419.

48. Pashkovska N, Pankiv V, Pashkovska O. Obesity and Alz-
heimer’s disease. Int J Endocrinol (Ukraine). 2020;16(1):3-9. doi:
10.22141/2224-0721.16.1.2020.199121.

49. Slomski A. Obesity Is Now the Top Modifiable Demen-
tia Risk Factor in the US. JAMA. 2022;328(1):10. doi: 10.1001/
Jama.2022.10645.

50. Wu K, Liu H, Zheng J, et al. Diabetes Treatment Is As-
sociated With Better Cognitive Function. Front Aging Neurosci.
2022;13:753129. doi: 10.3389/fnagi.2021.753129.

51. Launer LJ, Miller ME, Williamson JD, et al. Effects of ran-
domization to intensive glucose lowering on brain structure and func-
tion. Lancet Neurology. 2011;10(11):969-977. doi: 10.1016/S1474-
4422(11)70188-0.

52. ElSayed NA, Aleppo G, Aroda VR, et al. 13. Older Adults:
Standards of Care in Diabetes-2023. Diabetes Care. 2023;46(Supp! 1):
8§216-5229. doi: 10.2337/dc23-S013.

53. Pashkovska NV. Cognitive impairment in patients with
type 2 diabetes mellitus: the role of hypoglycemic therapy. Int J
Endocrinol (Ukraine). 2018;14(1):76-85. doi: 10.22141/2224-
0721.14.1.2018. 127097 (in Ukrainian).

54. Chaudhary S, Kulkarni A. Metformin: Past, Present, and
Future. Curr Diab Rep. 2024,24(6):119-130. doi: 10.1007/s11892-
024-01539-1.

55. American Diabetes Association Professional Practice Com-
mittee. 9. Pharmacologic Approaches to Glycemic Treatment. Diabetes
Care. 2025;48(Suppl 1):S181-S206. doi: 10.2337/dc25-S009.

56. Adler AI, Coleman RL, Leal J, et al. Post-trial monitoring of
a randomised controlled trial of intensive glycaemic control. Lancet.
2024,404(10448):145-155. doi: 10.1016/S0140-6736(24)00537-3.

57. Naseri A, Sanaie S, Hamzehzadeh S, et al. Metformin:
new applications for an old drug. J Basic Clin Physiol Pharmacol.
2022;34(2):151-160. doi: 10.1515/jbcpp-2022-0252.

58. Wang YW, He SJ, Feng X, et al. Metformin: a review of its
potential indications. Drug Des Devel Ther. 2017;11:2421-2429. doi:
10.2147/DDDT.S141675.

59. Pashkovska N, Pashkovskyy V. Insulin resistance and stroke.
Int J Endocrinol (Ukraine). 2024;20(1):80-86. doi: 10.22141/2224-
0721.20.1.2024.1367.

60. Yang Y, Lu X, Liu N, et al. Metformin decelerates aging clock
in male monkeys. Cell. 2024;187(22):6358-6378. doi: 10.1016/].
cell.2024.05.021.

61. Barzilai N, Crandall JP, Kritchevsky SB, et al. Metformin
as a Tool to Target Aging. Cell Metab. 2016,23(6):1060-1065. doi:
10.1016/j.cmet.2016.05.011.

Tom 21, N2 2, 2025

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

151



Oragp, / Review

skl

62. Kulkarni AS, Aleksic S, Berger DM, et al. Geroscience-gui-
ded repurposing of FDA-approved drugs to target aging. Aging Cell.
2022;21(4):e13596. doi: 10.1111/acel. 13596.

63. Arora S, Mittal A, Duari S, et al. Discovering geroprotec-
tors through the explainable artificial intelligence-based platform
AgeXtend. Nat Aging. 2025;5(1):144-161. doi: 10.1038/s43587-
024-00763-4.

64. Abou Zaki R, El-Osta A. Metformin: decelerates biomarkers
of aging clocks. Sig Transduct Target Ther. 2024,9:319. doi: 10.1038/
§41392-024-02046- 1.

65. AFAR. Targeting Aging with Metformin (TAME) Trial. Avai-
lable from: https.//www.afar.org/tame-trial.

66. Chow E, Yang A, Chung CHL, et al. A Clinical Perspective of
the Multifaceted Mechanism of Metformin. Pharmaceuticals (Basel).
2022;15(4):442. doi: 10.3390/ph 15040442.

67. Madhu LN, Kodali M, Shetty AK. Promise of metformin
Jfor preventing age-related cognitive dysfunction. Neural Regen Res.
2022;17(3):503-507. doi: 10.4103/1673-5374.320971.

68. Li N, Zhou T, Fei E. Actions of Metformin in the Brain. Int J
Mol Sci. 2022;23(15):8281. doi: 10.3390/ijms23158281.

69. Hu Y, Zhou Y, Yang Y, et al. Metformin Protects Against
Diabetes-Induced Cognitive Dysfunction. Front Pharmacol.
2022;13:832707. doi: 10.3389/fphar.2022.832707.

70. Hettich MM, Matthes F, Ryan DP, et al. The anti-dia-
betic drug metformin reduces BACEI protein level. PLoS One.
2014;9(7):e102420. doi: 10.1371/journal.pone.0102420.

71. Abosharaf HA, Elsonbaty Y, Tousson E, et al. Metformin
effectively alleviates the symptoms of Alzheimer in rats. Metab Brain
Dis. 2024;40(1):41. doi: 10.1007/s11011-024-01422-8.

72. Markowicz-Piasecka M, Sikora J, Mateusiak £, et al.
Metformin and Its Sulfenamide Prodrugs Inhibit Human Cholin-
esterase Activity. Oxid Med Cell Longev. 2017;2017:7303096. doi:
10.1155/2017/7303096.

73. Bibi F, Ullah I, Kim MO, et al. Metformin attenuate PTZ-in-
duced apoptotic neurodegeneration. Pak J Med Sci. 2017;33(3):581-
585. doi: 10.12669/pjms.333.11996.

74. Cui W, Lv C, Geng P, et al. Novel targets and therapies of met-
Sformin in dementia. Front Pharmacol. 2024, 15:1415740. doi: 10.3389/
fphar.2024.1415740.

75. Sun M, Chen WM, Wu SY, et al. Metformin in elderly type 2
diabetes mellitus: dose-dependent dementia risk reduction. Brain.
2024;147(4):1474-1482. doi: 10.1093/brain/awad366.

76. Kuate Defo A, Bakula V, Pisaturo A, et al. Diabetes, an-
tidiabetic medications and risk of dementia. Diabetes Obes Metab.
2024;26(2):441-462. doi: 10.1111/dom. 1533 1.

77. Zimmerman SC, Ferguson EL, Choudhary V, et al. Met-
formin Cessation and Dementia Incidence. JAMA Netw Open.
2023;6(10):€2339723. doi: 10.1001/jamanetworkopen.2023.39723.

78. Tang H, Guo J, Shaaban CE, et al. Heterogeneous treat-
ment effects of metformin on risk of dementia. Alzheimers Dement.
2024;20(2):975-985. doi: 10.1002/alz. 13480.

Information about authors

79. Samaras K, Makkar S, Crawford JD, et al. Metformin
Use Is Associated With Slowed Cognitive Decline. Diabetes Care.
2020;43(11):2691-2701. doi: 10.2337/dc20-0892.

80. Cheng C, Lin CH, Tsai YW, et al. Type 2 diabetes and antidi-
abetic medications in relation to dementia diagnosis. J Gerontol A Biol
Sci Med Sci. 2014;69(10):1299-1305. doi: 10.1093/gerona/glu073.

81. Koenig AM, Mechanic-Hamilton D, Xie SX, et al. Ef-
fects of the Insulin Sensitizer Metformin in Alzheimer Disease. Alz-
heimer Dis Assoc Disord. 2017;31(2):107-113. doi: 10.1097/
WAD.0000000000000202.

82. Zheng J, Xu M, Walker V, et al. Evaluating the efficacy and
mechanism of metformin targets on reducing Alzheimer’s disease risk in
the general population: a Mendelian randomisation study. Diabetolo-
gia. 2022 Oct;65(10):1664-1675. doi: 10.1007/500125-022-05743-0.

83. Cai Z, Zhong J, Zhu G, et al. Comparative efficacy and safety
of antidiabetic agents in Alzheimer’s disease. J Prev Alzheimers Dis.
2025;100111. doi: 10.1016/j.tipad.2025.100111.

84. Kuan YC, Huang KW, Lin CL, et al. Effects of metformin ex-
posure on neurodegenerative diseases. Prog Neuropsychopharmacol Biol
Psychiatry. 2017;79(Pt B):77-83. doi: 10.1016/j.pnpbp.2017.06.002.

85. Grau-Jurado P, Mostafaei S, Xu H, et al. Medications
and cognitive decline in Alzheimer’s disease. J Alzheimers Dis.
2025;103(3):931-940. doi: 10.1177/13872877241307870.

86. Ji S, Zhao X, Zhu R, et al. Metformin and the risk of de-
mentia. Ther Adv Chronic Dis. 2022;13:20406223221109454. doi:
10.1177/20406223221109454.

87. Li Z, Lin C, Cai X, et al. Anti-diabetic agents and the risks
of dementia. Alzheimers Res Ther. 2024;16(1):272. doi: 10.1186/
§13195-024-01645-y.

88. Garcia-Liuch G, Marseglia A, Royo LM, et al. Associations
between antidiabetic medications and cerebrospinal fluid biomarkers
of Alzheimer’s disease. J Alzheimers Dis. 2025;103(3):758-774. doi:
10.1177/13872877241304995.

89. Tan J, Wang Y, Liu S, et al. Long-acting metformin vs. met-
formin immediate release in patients with type 2 diabetes: a systematic
review. Front Pharmacol. 2021 May 17;12:669814. doi: 10.3389/
fphar.2021.669814.

90. Bokhari SA, Qassem T, Al-Ayyat D, et al. The 2024 clinical
practice guidelines on the pharmacological management of BPSD.
Middle East Curr Psychiatry. 2025;32(1). doi: 10.1186/543045-024-
00495-6.

91. Cummings JL. Maximizing the benefit and managing the
risk of anti-amyloid monoclonal antibody therapy for Alzheimer’s dis-
ease: Strategies and research directions. Neurotherapeutics. 2025 Mar
20:e00570. doi: 10.1016/j.neurot.2025.e00570.

92. Ng S, Hornblass A, Habibi P, Ikramuddin S, Chen J, Feng W,
Cai D. Updates on vascular dementia. Stroke Vasc Neurol. 2025 Feb
24:5vn-2025-004048. doi: 10.1136/svn-2025-004048.

OrpumaHo/Received 09.02.2025
Peue+HaoBaHo/Revised 12.03.2025
MpwiiHsTo [o Apyky/Accepted 20.03.2025 W

Nataliia Pashkovska, MD, DSc, PhD, Professor, Head of the Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Chernivtsi, Ukraine; e-mail:
nvpashkovska@gmail.com; phone: +380 (50) 660-45-54; https://orcid.org/0000-0002-9896-1744

Valeriy Pashkovskyy, MD, DSc, PhD, Professor, Professor, Head of the Department of Neurological Diseases, Psychiatry, and Medical Psychology, Bukovinian State Medical University, Chernivtsi, Ukraine;
e-mail: Pashkovskyi.Valerii@bsmu.edu.ua; https://orcid.org/0000-0001-6066-371X

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contributions. Nataliia Pashkovska — study concept, writing the manuscript, research results, reviewing and editing; Valeriy Pashkovskyy — research results; reviewing and editing.

162 MKHOPOAHUIA EHAOKPUHOAOTIHHIIA XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 21, N2 2, 2025



[ d

Oragp, / Review

N.V. Pashkovska, V.M. Pashkovskyy
Bukovinian State Medical University, Chernivtsi, Ukraine

Diabetes and dementia:
current data

Abstract. This review analyzes current data on the epidemiology,
pathogenesis, clinical features, and approaches to the treatment
of cognitive impairments in diabetes mellitus (DM). DM is re-
cognized as an independent risk factor for dementia, particularly
Alzheimer’s disease and vascular dementia, increasing their likeli-
hood by 50—91 %. The mechanism of cognitive disorders in DM
includes brain insulin resistance, hyperglycemia, beta-amyloid
accumulation, tau pathology, oxidative stress, vascular dysfunc-
tion, and neuroinflammation. Insulin resistance disrupts signaling
pathways (IRS-1/PI3K/AKT), contributing to neurodegeneration,
while chronic hyperglycemia damages the endothelium, accelerates
atherosclerosis, and increases the risk of dementia due to ischemic
neuronal damage. According to clinical guidelines, cognitive im-
pairment screening is recommended for all individuals with DM
over 65 years old (earlier if mental changes are observed) using psy-
chodiagnostic tests. Diagnosis also includes neuroimaging, cerebral
hemodynamics analysis, and cerebrospinal fluid biomarker testing
(beta-amyloid, tau protein), while PET scans for amyloid and tau,
along with neuronal damage markers, are promising for early de-
tection and staging of the disease. Treatment strategies should be

niokocpax® i Fnokodaxk® XR — opwuriHanbHi npenapati MeTopMiHy 3 KMiHIYHMM LOCBIAOM 3acTOCyBaHHsA nMoHan 65 pokKiB.
Cepep BeNuKOi KinbkocTi MeT(hopMiHOBMICHUX nMpenapartiB Ha BiTYM3HAHOMY hapMaLeBTUHHOMY PUHKY Ha OCO6MMBY yBary 3a-
CNyroBytoTb Nikapcbki 3acobu KomnaHii Acino — 3Bu4ariHuin MeTcopMiH (Mntokodax®) i npenapat NPOosIoHroBaHOrO BUBINIbHEHHS
(Fmrokodhax® XR). MMrokohax® i Mtokodax® XR YnHATL aHTUrinepriikeMidyHuin edpekT 3aBAsKN AEKINIbKOM MexaHi3Mam: 3MEHLLEHHS
NpPoAyKyBaHHA MOKO3K B MeYiHLji, 3MiHW 06MIHY [TIOKO3UM Ta MIKpo6ioMy KuLLe4YHMKa, aktueauis AM®K Tta TpaHCnopTHOI 34aTHOCTI
yCiX TMMiB Mem6paHH1X NepeHOCHMKIB rnoko3n (GLUT). Cnig 3ayBaxuti, Wwo Mmiokohax® XR — opuriHansHUi npenapar, nokasaHui
He TiflbKu ANns NikyBaHHA giabeTty 2-ro Tuny, ane i Ans noro npominakTuku.

individualized, focusing on glycemic control (target HbAlc < 8.0 %
in the elderly), minimizing hypo-/hyperglycemia, and preventing
vascular complications. Dementia treatment involves combining
antidiabetic therapy with standard approaches: cholinesterase in-
hibitors, NM DA receptor antagonists, or anti-amyloid monoclonal
antibodies. This strategy aims to slow cognitive decline and improve
patient quality of life. Metformin, as a pathogenetically relevant
antidiabetic drug, plays a key role not only in glycemic control
but also in dementia treatment, as it reduces amyloid burden, sup-
presses inflammation, activates the AMPK pathway, stimulates
neurogenesis, and improves cognitive function even in non-diabetic
patients. Long-term metformin use is associated with a 29—84 %
reduced risk of dementia, depending on therapy duration, and
its combination with other drugs may provide synergy in slowing
neurodegeneration. Dementia prevention includes lifestyle modi-
fications (physical activity, healthy diet), correction of harmful
habits, avoiding environmental risks, and controlling body weight,
blood pressure, and lipid levels.

Keywords: diabetes mellitus; insulin resistance; cognitive impair-
ment; dementia; review
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Epigenetic influence of long non-coding RNAs
on the development of insulin resistance
in metabolically associated fatty liver disease
(part 1)

Abstract. Insulin resistance (IR) of metabolic origin is a pathological condition, which is based on a decrease in
the metabolic response of insulin-sensitive cells to insulin stimulation. It often accompanies metabolically associated
fatty liver disease (MAFLD) and is the pathogenetic basis of type 2 diabetes mellitus (T2DM). MAFLD is associated
with a high risk of developing T2DM, its presence increases the likelihood of T2DM by approximately two times
during the next five years of the patient’s life. Long non-coding RNAs are directly involved in the development of IR,
the determination of the level of their expression can significantly increase the effectiveness of diagnosis and prog-
nosis of the disease. Today, among the assumptions explaining the mechanisms of IR development, the lipocentric
and glucocentric hypotheses dominate. The lipocentric hypothesis is based on the idea that IR is a consequence
of the lipotoxic effect of excessive intracellular content of free fatty acids and their derivatives (diacylglycerol, cera-
mides). The glucocentric hypothesis postulates that the development of IR is due to recurrent manifestations of
hyperglycemia, which are accompanied by the generation of advanced glycation end products. Insulin-resistant
liver tissue is characterized by increased activity of gluconeogenesis, depletion of glycogen depot and decreased
secretion of triglycerides. Hepatic steatosis leads to the development of IR, which is accompanied by increased
activity of gluconeogenesis. Selective hepatic IR is the primary event in the systemic disruption of the insulin-
associated signaling pathway, which subsequently leads to the development of IR of peripheral tissues. Numerous
long non-coding RNAs, such as H19, MALAT1, MEG3, MIAT, SRA, and others, are involved in the development of
hepatic insulin resistance in MAFLD. Long non-coding RNAs, the expression level of which increases in case of the
development of hepatic insulin resistance, are Binc1, EPB41L4A-AS1, H19, HCG18, HOTAIR, HOTTIP, LncARSR,
MAYA, MALAT1, MIAT, NONMMUT031874.2. At the same time, long non-coding RNAs, the expression level of
which decreases hepatic insulin resistance, are represented by B4GALT1-AS1/LncSHGL, MEG3.

Keywords: children; obesity; metabolically associated fatty liver disease; long non-coding RNAS; literature review

Introduction

Metabolically associated fatty liver disease (MAFLD)
usually occurs in obese children and adolescents. Currently,
one in three children in the United States is overweight or
obese [1]. Metabolically associated fatty liver disease is highly
associated with the development of insulin resistance (IR)
and gluconeogenesis, which contribute to an unfavorable
course of the disease [2—5]. Insulin resistance is characte-
rized by a decrease in cellular sensitivity to insulin. Insulin

resistance is characterized by the presence of basal and post-
prandial hyperglycemia in fasting and after meals, hyperin-
sulinemia, and elevated levels of glycated hemoglobin, due
to the inability of target tissues to adequately utilize glucose
in response to insulin stimulation. Insulin resistance often
accompanies MAFLD and is the pathogenetic basis of type 2
diabetes mellitus (T2DM) [6]. The development of IR leads
to an unfavorable course of MAFLD and the occurrence of
metabolic disorders. It has been demonstrated that MAFLD
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is associated with a high risk of developing type 2 diabetes,
the presence of MAFLD increases the risk of developing
type 2 diabetes during the next five years of the patient’s life
by approximately two times [7—9]. Long non-coding RNA
(IncR) is directly involved in the development of IR, the
determination of the level of their expression can signifi-
cantly increase the efficiency of diagnosis and prognosis of
the disease.

1. General ideas about insulin resistance

of metabolic origin

Insulin resistance of metabolic origin is a pathological
condition, which is based on a decrease in the metabolic re-
sponse of insulin-sensitive cells to insulin stimulation. There
are two types of IR, caused by disorders of insulin reception
and signal transduction along intracellular signaling path-
ways, and IR, the development of which is due to the influ-
ence of insulin antagonists or counterinsular hormones [10].

Currently, the lipocentric and glucocentric hypotheses
dominate among the hypotheses explaining the mechanisms
of IR development [11]. The lipocentric hypothesis is based
on the idea that IR is a consequence of the lipotoxic effect of
excessive intracellular content of free fatty acids (FFA) and
their derivatives (diacylglycerol, ceramides). Lipotoxic effects
of fats activate serine/threonine phosphokinase C (PKC)
and induce endoplasmic reticulum stress. PKC activation
leads to phosphorylation of serine residues of insulin receptor
substrate (IRS) molecules, which interrupts insulin signaling

via the PI3K/AKT molecular cascade [ 12—14]. Endoplasmic
reticulum stress is accompanied by further activation of the
unfolded protein response (UPR), which activates threonine/
serine c-Jun-N-terminal kinases (JNK), which inhibit the
insulin receptor (INSR) and IRS, and induces an inflam-
matory response [15—17].

The glucocentric hypothesis postulates that the develop-
ment of IR is caused by recurrent episodes of hyperglycemia,
which are accompanied by the generation of advanced glyca-
tion end products (AGE). Advanced glycation end products
are a heterogeneous group of chemical compounds that are
usually formed by non-enzymatic condensation between
carbonyl groups of reducing sugars and free amino groups of
nucleic acids, proteins, or lipids (Table 1) [18].

In humans and animals, AGE formation occurs conti-
nuously under physiological conditions, but the rate of their
formation increases significantly under conditions of high
glucose concentration and oxidative stress [18]. Advanced
glycation end products exert their inherent effects by inter-
acting with several cellular receptors, which induce numerous
intracellular signaling pathways (Table 2) [19].

It has been established that AGE are involved in the de-
velopment of IR due to their influence on molecular com-
ponents of the insulin signaling pathway and its regulators,
including phosphatidylinositol-4,5-bisphosphate 3-kinase
(PI3K), mitogen-activated protein kinase (MAPK), etc. The
interaction of AGEs with their key cellular receptor — recep-
tor for advanced glycation end products (RAGE) activates

Table 1. Classification of AGE [18]

Origin Precursor

Molecular weight Toxicity

Endogenous

Glucose derivatives (Glu-AGE)

Non-toxic

Derivatives of fructose (Fru-AGE)

Low (LMW AGE)

Derivatives of glycolaldehyde (Glycol-AGE)

Derivatives of glycolaldehyde (Glycer-AGE)

Exogenous (dietary, dAGE)

Derivatives of methylglyoxal (MGO-AGE)

Toxic (TAGES)
High (HMW AGE)

Glyoxal derivatives (GO-AGE)

Derivatives of 3-deoxyglucosone (3-DG-AGE)

Table 2. Human cell surface receptors for AGE [19]

Receptor type Receptor name Ligands
RAGE RAGE S100A12, S100B, amyloid-f3 peptide precursor (ABPP), oligonucleotides
Stabilin-1 Acetylated low-density lipoprotein (AcLDL), Gram-positive
and Gram-negative bacteria
Scavenger, class H —— - —
Stabilin-2 Hyaluronic acid, heparin, chondroitin sulfate, dermatan sulfate,
procollagen propeptides, oligonucleotides, phosphatidylserine, bacteria
Scavenger, class A SR-AI Modified low-density lipoproteins
Scavenger, class B SR-BI Phospholipids, cholesterol (high-density lipoproteins), cholesterol ester,

lipoproteins

Scavenger, class E | OxLDL receptor 1

Oxidatively modified low-density lipoproteins (oxLDL), HSP70 protein

AGE-R1 Subunit of the oligosaccharyltransferase complex (48 kDa)
AGE-Rs AGE-R2 Regulatory subunit of B-glucosidase 2
AGE-R3 Galactose-specific lectin that binds IgE
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MAPK/ERK-, TGF-8-, JINK- and NF-«xB-associated sig-
naling pathways, which leads to increased oxidative stress and
the development of inflammation, increasing the severity of
IR [20-22].

2. The role of long non-coding RNAs

in the development

of insulin resistance in MAFLD

Insulin resistance, as a phenomenon based on impaired
insulin signal perception and transduction, can manifest as
hepatic IR and peripheral tissue IR (adipose and muscle
tissue). IR can also be selective, since different INSR-as-
sociated signaling pathways are characterized by different
sensitivity to insulin stimulation. Thus, in the case of hepatic
IR, insulin does not suppress hepatic glucose production,
but stimulates lipogenesis, which leads to hyperglycemia,
hyperlipidemia, and hepatic steatosis [16].

2.1. The role of long non-coding RNAs
in the development of hepatic insulin
resistance in MAFLD
2.1.1. Features of insulin signal transduction
in hepatocytes

Elevated blood glucose levels trigger the release of insu-
lin from the pancreas. Insulin subsequently binds to INSR,
promoting glucose influx into the cell. The insulin receptor
belongs to the type 11 receptor tyrosine kinase (RTK) family,
which also includes the insulin-like growth factor 1 receptor
(IGF1R) and the insulin receptor related receptor (INSRR)
[23]. The insulin receptor consists of two homodimers formed
by a- and B-subunits. Insulin binds to the a-subunit of INSR
and causes autophosphorylation of the $-subunit, which in-
duces phosphorylation of tyrosine residues of the insulin
receptor substrates IRS1 and IRS2. In hepatocytes, IRS1
plays a more significant role in insulin signaling than IRS2.
IRS1 and IRS2 substrates activate phosphatidylinositol-4,5-
bisphosphate 3-kinase (PIK3). In turn, PIK3 kinase phos-
phorylates phosphatidylinositol (4,5)-bisphosphate-(PI1P2),
catalyzing the formation of phosphatidylinositol (3,4,5)-tris-
phosphate (PIP3). Subsequently, PIP3, associated with the
inner lipid bilayer of the cell plasma membrane, recruits seri-
ne/threonine kinases: 3-phosphoinositide dependent protein
kinase-1 (PDPKI1) and AKT serine/threonine kinase (AKT/
PKB) to the plasma membrane [23, 24]. Having reached the
inner surface of the plasma membrane, the PDPK1 kinase
phosphorylates AKT, which mediates the enhancement of
the process of glucose uptake by the cell, inhibition of glucose
synthesis, activation of lipogenesis and glycogen synthesis.
Active AKT kinase phosphorylates FoxO (forkhead box O)
transcription factors, components of the mTOR-associated
signaling pathway, glycogen synthase kinase 3 8, o (GSK33,
GSK3a). Activation of components of IRS-associated signa-
ling pathways, such as the kinase aPRKC, a small G-protein
RAB, which is associated with the IRS/PDK1/AKT?2 sig-
naling cascade, stimulates the translocation of solute carrier
family 2 member 4 (SLC2A4/GLUT4) from intracellular
storage vesicles to the plasma membrane of the cell. An in-
crease in the number of SLC2A4/GLUT-4 integrated into
the cytoplasmic membrane enhances the flow of glucose into
cells and reduces glycemia. In the state of satiety, insulin in-

hibits the transcription of gluconeogenic genes, especially
those mediated by FoxO transcription factors. AKT-depen-
dent phosphorylation of FoxO1 suppresses the expression of
glucose-6-phosphatase (G6P) and phosphoenolpyruvate car-
boxykinase 2, mitochondrial (PCK2/PEPCK2), which leads
to inhibition of gluconeogenesis. AKT stimulates mechanistic
target of rapamycin kinase (mMTORC1), which is involved in
increasing the activity of de novo lipogenesis by activating
sterol regulatory element binding protein 1c (SREBPIc).
Under the influence of insulin-associated signaling, not only
the expression of the SREBPIc gene increases, but also its
proteolytic cleavage in the liver is activated. After proteoly-
tic cleavage, the mature N-terminal fragment of SREBPIc
translocates to the cell nucleus, where it binds to the SRE of
the promoter of target genes. Increased intracellular glucose
induces the activation of the transcription factor ChREBP,
which is involved in de novo lipogenesis. Phosphorylation of
GSK3 kinases converts them into an inactive form, which
promotes the activation of glycogen synthase (GS), thereby
causing the deposition of glucose as glycogen. Thus, insulin
secreted in response to hyperglycemia promotes glycogen
synthesis and activation of lipogenesis, but inhibits gluconeo-
genesis and glycogenolysis (Fig. 1).

Insufficient insulin secretion at low serum glucose con-
centrations is accompanied by activation of gluconeogenesis
and glycogenolysis, contributing to an increase in serum
glucose levels [23—29].

2.1.2. Manifestations of hepatic insulin resistance

Hepatic IR is characterized by decreased hepatic glycogen
stores and triglyceride secretion from hepatocytes, combined
with increased gluconeogenesis. Hepatocyte insulin recep-
tor subunit gene knockout mice exhibit increased expression
of gluconeogenic genes, fasting hyperglycemia, and glucose
intolerance [15]. The liver plays a central role in glycemic
regulation by maintaining the balance between cellular glucose
uptake, storage, and release. When serum glucose levels in-
crease in response to insulin, hepatocytes increase the activity
of glucose uptake into the cell and its conversion into glycogen
and triglycerides, while under conditions of hypoglycemia, the
mechanisms of gluconeogenesis and glycogen breakdown are
activated in the liver. It should be noted that during prolonged
fasting, hepatic gluconeogenesis is the main source of endo-
genous glucose, which plays a key role in maintaining serum
glucose levels. Hepatic steatosis leads to the development of
IR, which is accompanied by increased gluconeogenesis ac-
tivity. In turn, dysregulation of glucose metabolism in the liver
contributes to the progression of hepatic steatosis in patients
with MAFLD [30—32]. Insulin-resistant liver tissue is cha-
racterized by increased gluconeogenesis, glycogen depletion,
and decreased triglyceride secretion [16]. Selective hepatic IR
is the primary event in the systemic disruption of the insu-
lin-associated signaling pathway, which subsequently leads to
the development of peripheral tissue IR [33].

2.1.3. Pool of long non-coding RNAs involved
in the development of hepatic insulin resistance
Numerous IncRs, such as H19, MALATI1, MEG3,
MIAT, SRA, and others, are involved in the development
of hepatic insulin resistance in MAFLD (Table 3) [34—36].
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Table 3. Long noncoding RNAs associated with hepatic insulin resistance in MAFLD

Literary
N N

Increased expression in the liver

Binc1 Activation of the EDF1/NR1H3/SREBP-1C pathway [37]
Sponging of miR-346; miR-1306-5p; miR-18a-3p; miR-1914-5p,
CTD-2517M22.14 which activates MAPK and induces the development of IR [38]
) Sponging of miR-324-5p, miR-2478, which activates MAPK
CID-3014M21.1 and induces IR development [38]
Sponging of miR-486-3p, which activates MAPK and induces IR
CTD-260009.2 development [38]
EPB41L4A-AST Inhibition of expression and increased endocytosis of SLC2A4/GLUT4 [39]
H19 Increasing the activity of gluconeogenesis [34]
Sponging of miR-197-3p, induction of insulin resistance by
HICGIS increasing IL-1B and IL-18 receptor expression [40]
HOTAIR Inhibition of SIRT1 signaling pathway [41]
HOTTIP Induction of increased WNT7A expression by inhibiting IR [42]
n8§E-Qg;e(’?gr:t?szﬁgifgsi\&l%man) Sponging of PC-5p-36422_6, which activates MAPK and induces [38]
611 nt URS000075E8D0_9606) IR development, regulates SREBP1 mRNA expression
LAMA5-AS1 (homo sapiens (human) . . L o
LAMAS5 antisense RNA 1- Sponging of miR-18a-3p; miR-516b-5p; miR-763-p3, [38]

838 nt URS000075ED30_9606)
LncARSR

MALAT1

MIAT

MIR4435-2HG (homo sapiens (human)
MIR4435-2 host gene;
3,887 nt URS0000A77756_9606)

NONMMUT031874.2

RP5-1057120.5 (homo sapiens (human)
novel transcript, antisense to HDAC7;
546 nt URS0000776E03_9606)

which activates MAPK and induces the development of IR

Sponging of miR-149-3p_L; miR-1304-3p; miR-452-5p,

which activates MAPK and induces the development of IR

Activation of IRS2 signaling pathway, increasing insulin sensitivity [43]

Promoting overexpression of IL-18, IL-6, TNF-a, which induce [35]
JNK kinases and PKC, which inhibit insulin signaling

Decreased activity of the PISK/AKT-associated signaling pathway [35]

which activates MAPK and induces IR development [38]
Activation of SOCS3 [44]
Sponging of miR-23b-5p, miR-185-3p, miR-642a-5p, [38]

Decreased expression in the liver

B4GALT1-AS1/LncSHGL

MEGS3

2.1.3.1. Long non-coding RNAs whose expression
levels increase in the event
of hepatic insulin resistance
Bincl. The development of MAH is accompanied by an
increase in the expression level of brown fat IncRNA 1 (Blncl;
759 nt URS0000DBDC4C_9606). It has been shown that the
IncR Bincl has the ability to directly interact with endothelial
differentiation related factor 1 (EDF1), which facilitates the
recruitment and coactivation of nuclear receptor subfamily 1
group H member 3/liver X receptor (NR1H3/LXRa), which
promotes triglyceride synthesis and causes the development
of hepatic IR. In mice with a knockout of the Blucl gene in
hepatocytes on a diet enriched with fructose, cholesterol, and
trans fats, liver weight and cholesterol and triglyceride content
in hepatocytes were lower than in wild-type mice [37].
EPB41L44-AS1. 1t was found that the expression
of homo sapiens (human) EPB41L4A antisense RNA 1
(EPB41L4A-AST1; 1,194 nt URS000075CCBD_9606) is ab-

Activation of the MEG3-EZH2-SIRT6 axis is associated with sup-
pression of lipid accumulation, inflammation, and insulin resistance

Decreased activity of the PISBK/AKT-associated signaling pathway [45]

in hepatocytes

[46]

normally increased in liver tissue of patients with T2DM
and in skeletal muscle myocytes of individuals with IR. It is
believed that IncR EPB411.4A-AS1 suppresses crotonylation
of the chromatin site H3K27cr in the promoter region of
the glucose transporter SLC2A4/GLUT4, enhances lysine
acetylation in the promoter region of the peroxisome proli-
ferator-activated receptor gamma coactivator- 18 (PGC-1p)
gene, which leads to inhibition of SLC2A4/GLUT4 ex-
pression and glucose influx activity into the cell. Also, IncR
EPB41L4A-ASI1, interacting with lysine acetyltransferase 2A
(KAT2A), promotes acetylation of H3K27 and H3K 14 sites
in the promoter region of the thioredoxin-interacting protein
gene, and increases the endocytosis activity of the SLC2A4/
GLUT4 transporter and, as a result, reduces glucose trans-
port from the extracellular space into the cell [39].

H19. The long non-coding RNA H 19 plays a significant
role in regulating the activity of the insulin signaling cascade
in hepatocytes, and overexpression of IncR H19, observed
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Figure 1. Effect of insulin on glucose and lipid metabolism in hepatocytes

Notes (here and in Fig. 2): red arrows — activation; blue lines — inhibition; molecular models adapted from the
Protein Data Bank.

in MAHD, contributes to the development of IR [34]. It
has been demonstrated that in patients with type 2 diabetes
and in mice with type 2 diabetes induced by a high-fat diet
(HFD), there is an increased expression of IncR H19 in the
liver, which is due to hypomethylation of CpG islands in the
H19 gene promoter and a decrease in folate concentration
[47, 48]. Overexpression of IncR H19 in liver tissue increases

fasting serum insulin and glucose levels. Long non-coding
RNA H19 induces hypomethylation of the hepatocyte nu-
clear factor 4 alpha (HNF4a) gene promoter, which leads to
increased expression of the gene and, as a result, increased
expression of the gluconeogenic genes PCK/PEPCK and
G6P. The HNF4a factor, directly binding to DNA, regulates
the expression of genes involved in the metabolism of bile
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Figure 2. The influence of IncR on the development of hepatic insulin resistance
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acids, lipids, and glucose. Mutations in the HNF4a gene in-
duce the development of diabetes in adolescents and adults.
It has been shown that the HNF4a factor plays a key role in
the proliferation of B-cells of pancreatic islets. The develop-
ment of IR does not cause B-cell proliferation in mice with
a knockout of the Hnf4a gene [49]. Also, overexpression of
IncR H19 in Hepal-6 cells, contributing to the preservation
of the FoxO1 factor in the cell nucleus, enhances the expres-
sion of PCK1/PEPCKI1 and gluconeogenesis [50].

HCG18. The development of IR in patients with MAHCP
is accompanied by increased expression of the IncR human
leukocyte antigen complex group 18 (HCG18; 6,820 nt UR-
S000075CE1F_9606), which acts as an endogenous sponge for
miR-197-3p. Analysis of the luciferase activity of the 3’UTR
showed that miR-197-3p directly binds to the IL-1f receptor,
which is one of the key molecules of the inflammatory path-
ways. Also, bioinformatic analysis showed that the target of
miR-197 is IL-18. Exogenous expression of miR-197 signifi-
cantly suppresses the expression of IL-18 at both the mRNA
and protein levels in THP-1 cells. It is likely that the IncR
HCG18 induces insulin resistance by increasing the expression
of the IL-1f receptor and IL-18, which inhibit the reception
and transduction of the insulin signal [51, 52].

HOTAIR. Insulin resistance and type 2 diabetes are ac-
companied by a significant increase in the expression of HOX
transcript antisense RNA (HOTAIR). The long non-coding
RNA HOTAIR promotes the development of IR, reduces
the activity of the PI3K/AKT signaling pathway, enhances
the expression of SIRT1 and increases the expression of the
factor FoxO1 (forkhead box O1) [53]. Decreased SIRT1
expression leads to: 1) activation of protein tyrosine phos-
phatase non-receptor type 1 (PTPNI1) transcription, which
is a negative regulator of the insulin signal transduction cas-
cade; 2) reduction of insulin-induced deacetylation substrate
IRS-2; 3) reduction of AKT deacetylation activity, which is
required for membrane localization and activation of AKT.
HOTAIR-mediated inhibition of SIRT1 mRNA expression
activity is believed to play one of the key roles in the patho-
genesis of hepatic IR [41, 54—56]. Overexpression of the
IncR HOTAIR results in a reduction in the pools of a number
of miRs, such as miR-17-5p, miR-20a-5p, miR-214-3p, and
miR-222-3p, which target the phosphatase and tensin homo-
log (PTEN) gene. The reduction in the inhibitory pressure
of these miRs leads to the overexpression of the mRNA of
the PTEN protein, which has the ability to inhibit the PI3K/
AKT signaling pathway and, as a result, to a decrease in the
activity of glucose uptake by hepatocytes [56—61]. At the
same time, HOTAIR-mediated reduction of FoxO1 activity
leads to an increase in gluconeogenesis [62].

HOTTIP. The distal transcript of HOXA distal trans-
cript antisense RNA (HOTTIP) promotes the progression
of type 2 diabetes. The IncR HOTTIP has been shown to
sequester miR-423-5p, which targets wingless-type MMTV
integration site family member 7A (WNT7A). Upregulation
of WNT7A expression prevents the development of IR [42].
WNT7A has been shown to inhibit excessive autophagy and
inflammation, which contribute to elevated glycemia [63].

LncARSR. In patients with MAJC, increased expres-
sion of the IncRNA activated RCC with sunitinib resistance
(IncARSR; 1,187 nt URS00026A271B_9606) has been ob-

served [64]. The long non-coding RNA IncARSR binds to
yes associated protein 1 (YAP1), inhibits its phosphorylation,
and promotes subsequent nuclear translocation of YAP1.
YAPI is a proline-rich phosphoprotein that is a member
of the Hippo-associated signaling pathway. Activation of
YAPI1 translocation results in increased expression of the
insulin receptor substrate IRS2. YAP1/TAZ expression has
been shown to be positively correlated with IRS2 mRNA
expression. Decreased IncARSR expression can lead to a
decrease in the IRS2 pool and cause hepatic IR [43, 65].
Thus, increased IncARSR expression in MAJD increases the
efficiency of insulin signal perception. However, it should be
noted that MAJD is characterized by a significant decrease
in IRS2 expression while maintaining adequate IRS1 ex-
pression. Maintaining IRS1 expression leads to activation
of lipogenesis, and decreased IRS2 expression leads to ac-
tivation of gluconeogenesis due to increased expression of
G6P, PCK2 [66].

MAYA. Long non-coding RNA, IncRNA MIST-1/2 an-
tagonizing for YAP activation (MAYA), the level of which
increases with the development of hepatic steatosis, is asso-
ciated with hepatic IR [67].

MALATI. In a condition characterized by hyperglycemia
and high levels of VFA, overexpression of the three-heli-
cal metastasis-associated lung adenocarcinoma transcript
1 (MALAT1) is observed. It is likely that hyperglycemia in-
duces a global inhibition of DNMT activity, which leads
to hypomethylation of CpG islands in the MALAT1 gene
promoter and causes overexpression of the MALAT1 IncR.
The MALATT] transcript indirectly induces the production
of pro-inflammatory cytokines IL-1, IL-6, TNF-a, which
cause the activation of JNK and PKC, which have the ability
to inhibit intracellular insulin signal transduction [11, 35,
68, 69].

MIAT. The homo sapiens (human) myocardial in-
farction associated transcript (MIAT; 10,078 nt UR-
S00026A259D 9606), or Gomafu transcript, gene is locat-
ed on chromosome 22q12.1. The evolutionarily conserved
MIAT transcript is concentrated exclusively in the nucleus
and is not exported to the cytoplasm of the cell [70]. The
expression of IncR MIAT is highly sensitive to the influence
of various factors, in particular, such as angiotensin II, iso-
proterenol, hypoxia and various infectious agents. Cardiovas-
cular diseases, including myocardial infarction, myocardial
hypertrophy, diabetic, dilated cardiomyopathy, atrial fibril-
lation, are characterized by the highest level of IncR MIAT
concentration in the blood serum [71]. Also, the level of IncR
MIAT expression is increased in IR. Overexpression of IncR
MIAT in liver tissue leads to basal hyperglycemia even in
mice with hypotrophy [72].

The long non-coding RNA MIAT functions as an endo-
genous sponge for miR-22-3p, miR-29a-3p, miR-29b, miR-
29¢, miR-139-5p, miR-141, miR-145, miR-150-5p, miR-
155-5p, miR-203a, miR-214, miR-302, miR-520d-3p [73].

The decrease in the activity of the miR-29 pool, caused
by the sequestering action of IncR MIAT, is accompanied
by the activation of PI3K expression and increased activity
of gluconeogenesis mechanisms. Thus, in experimental ani-
mals with organ-specific knockout of miR-29a, miR-29c,
activation of PI3K expression is observed, which leads to
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hypoglycemia after exogenous insulin administration [74].
Overexpression of the miR-29 family (miR-29a, miR-29b,
miR-29c) in the liver of HFD-induced diabetic and obese
mice suppresses the expression of PCK2/PEPCK2, G6P and
PGC-1a mRNA [75]. Members of the miR-29 family inter-
act with the transcription factor gene FoxA2, the promoter
sequence of which has binding sites for miR-29a and miR-
29b. It has been demonstrated that the level of FoxA2 mRNA
expression increases together with miR-29 in liver tissues of
mice in prediabetic models, and suppression of FoxA2 ex-
pression suppresses the expression of miR-29a, miR-29b and
miR-29c [76]. Also, a target of miR-29c is lysyl oxidase-like
2 (LOXL2), which catalyzes the oxidative deamination of
lysine residues and hydroxylysine in tropocollagen and tro-
poelastin [77]. The lysyl oxidase LOXL2 is characterized
by high levels of expression in the development of hepatic
IR. Increased LOXL2 activity is observed in patients with
IBD and type 2 diabetes, as well as in experimental animals
with IR induced by a high-fructose diet. Increased LOXL.2
activity is associated with an increase in the transcriptional
activity of the FoxOl1 factor and increased gluconeogenesis
[78]. MIAT-mediated sequestration of miR-139-5p results
in increased expression of the miR-139-5p target, FoxOl,
enhancing gluconeogenesis [70]. The reduction in the pool
of functionally active miR-150 is accompanied by increased
serum concentrations of pro-inflammatory cytokines, such
as TNF-a, IL-1pB, and IL-6, with subsequent activation of
JNK kinases, leading to the development of IR [79].

Furthermore, IncR MIAT downregulates anti-inflamma-
tory miRs, which may lead to activation of serine/threonine
kinases such as JNK, which inhibits signal transduction
through the PI3K/AKT pathway [80].

NONMMUT031874.2. 1t has been shown that in patients
with type 2 diabetes and in mice receiving a HFD, a sig-
nificant increase in the expression level of mus musculus
long non-coding RNA (NONMMUT031874; 22,483 nt UR-
S00009C4056_10090) is noted. The long non-coding RNA
NONMMUTO031874.2, sequestering miR-7054-5p, promotes
an increase in the activity of suppressor of cytokine signaling
3 (SOCS3), which causes the development of IR. SOCS3
protein is thought to mediate hepatic IR; however, the ab-
sence of SOCS3 in hepatocytes may induce the production
of proinflammatory cytokines, leading to the development of
systemic IR. Interestingly, metformin inhibits the expression
of NONMMUTO031874.2, which increases the sensitivity of
cells to insulin. Inhibition of SOCS3 is accompanied by in-
creased activity of the PI3K/AKT signaling pathway, inhibi-
tion of gluconeogenesis in the liver, and ultimately, increased
sensitivity of hepatocytes to insulin [44, 81].

2.1.3.2. Long non-coding RNAs whose expression
levels are reduced during the development
of hepatic insulin resistance
B4GALTI-AS1/LncSHGL. Decreased expression of
homo sapiens (human) beta-1,4-galactosyltransferase 1 anti-
sense RNA 1 (B4GALT1-AS1) leads to suppression of PI3K
expression in hepatocytes, which causes the development of
IR [45]. Also, the long non-coding RNA B4GALT1-AS1 can
absorb miR-30e and miR-144-3p, the targets of which are
the transcription factor SRY-box 9 (SOX9) and Zinc finger

E-box binding homeobox 1 (ZEB1), respectively [82]. Met-
abolic-associated steatohepatitis, which occurs with signs of
IR, has been shown to be accompanied by increased expres-
sion of SOX9 [83]. In addition, the IncR B4GALT1-ASI1 in-
teracts with YAP and human antigen R (HuR) proteins. HuR
is a ubiquitously expressed RNA-binding protein that binds
and stabilizes AU-rich mRNAs encoding proto-oncogenes,
growth factors, and cell cycle regulators. HuR knockout mice
on a HFD diet develop IR and obesity with adipocyte hyper-
trophy in white adipose tissue due to reduced expression of
adipose triglyceride lipase (ATGL) [84].

MEGS3. The development of metabolic-associated hepatic
IR is accompanied by a decrease in the expression level of
the maternally expressed gene (MEG?3) transcript. Knockout
of the Meg3 gene is accompanied by a decrease in the level
of phosphorylated AKT in liver and skeletal muscle tissues,
but not in white adipose tissue cells in obese mice. Also, in
mice with a knockout of the Meg3 gene, a decrease in the
level of phosphorylated (3-subunits of the insulin receptor of
hepatocytes is noted [85]. Overexpression of the IncR MEG3
suppresses the process of lipid accumulation in hepatocytes
of mice receiving HFD. The long non-coding RNA MEG3,
promoting ubiquitinylation and degradation of EZH?2, ac-
tivates SIRT6, which has hepatoprotective properties [46].
Furthermore, increased expression of MEG3 in HepG2
cells enhances IR by downregulating miR-185-5p, which
targets early growth response protein 2 (EGR?2). Increased
expression of EGR2 mRNA mediated by IncR MEG3 in-
duces JAK2/STAT3/SOCS-1 signaling pathway, leading to
decreased efficiency of insulin signal transduction [86].

At the same time, it has been shown that HFD can lead
to increased expression of IncR MEG3 in mouse hepato-
cytes through histone acetylation [87]. Also, IncR MEG3
inactivates miR-302a-3p, which targets CREB-regulated
transcriptional coactivator 2 (CRTC2). MEG3-induced in-
activation of miR-302a-3p has been shown to increase the
expression levels of CRTC2, PGC-1a, and the gluconeo-
genic genes PCK/PEPCK and G6P in primary hepatocytes
[88, 89]. The topical effect of IncR on the insulin-associated
signaling pathway leading to the development of hepatic IR
is presented in Fig. 2.

Conclusions

Long non-coding RNAs are actively involved in the regu-
lation of various biological processes. Aberrant expression
of IncRs may be a key molecular driver of the development
of various human pathologies, including metabolic disea-
ses, in particular, obesity, type 2 diabetes, arterial hyper-
tension, dyslipidemia and metabolic-associated fatty liver
disease. Selective hepatic insulin resistance is the primary
event in the systemic disruption of the insulin-associated
signaling pathway, which subsequently leads to the deve-
lopment of IR of peripheral tissues. Numerous IncRs, such
as H19, MALATI1, MEG3, MIAT, SRA and others, are in-
volved in the development of hepatic insulin resistance in
MAFLD. Long non-coding RNAs, the expression level of
which increases in the case of the development of hepatic
insulin resistance: Bincl, EPB41L4A-AS1, H19, HCGIS,
HOTAIR, HOTTIP, LncARSR, MAYA, MALAT1, MIAT,
NONMMUTO031874.2. At the same time, long non-coding
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RNAs, the expression level of which decreases in the deve-
lopment of hepatic insulin resistance are: B4GALT1-AS1/
LncSHGL, MEG3.

It is believed that the development of drugs that regulate
the expression of IncR will open new prospects for the pre-
vention and treatment of IR, including in MAFLD [9, 90].
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Abarypos O.€.", bepeseHko B.C.?% HikyaiHa A.O."

" AHIFPOBCHKINM AEPIKABHUN MEAMYHWA YHIBEPCUTET, M. AHIMPO, YKPAiHO
2 HauioHanbHu MeanyHu yHiBepcuteT imeHi O.O. boromMonsLsi, M. Kuis, YkpaiHa
3 AY «BceykpQiHCbKui LIeHTD MATePUHCTBA TQ AMTMHCTBA HAMH YkpaiHw», m. Kuis, YkpaiHa

EnireHeTn4yHWMI BNAMB AOBrMX HEKOAYI04YMX PHK HO pO3BUTOK iIHCYAIHOPE3UCTEHTHOCTI
npy META60AINHO ACOLIMOBAHIN XXUPOBI XBOPOGi NeYiHKu
(yactnHa 1)

Pe3tome. IncyninopesucrentHicts (IP) MeTabosigHOro reHesy
€ MaTOJIOTIYHUM CTAaHOM, B OCHOBI SIKOTO JIEXKUTb 3HUKCHHS Me-
Ta0OJIIYHOI BiAITOBiAi IHCYTiH-YYTAUBUX KIITUH Ha CTUMYJISILIIIO
iHcyniHOM. BoHa yacTo cynpoBoaKy€e MeTabO0IiuHO acoliiioBaHy
KUpoBY xBopoOy meuinku (MAXKXII) i € maToreHeTUYHOIO OC-
HOBOIO 1yKpoBoro niadery (LL1) 2-ro turmy. MAXKXII nos’s3a-
Ha 3 BUCOKUM pusukoMm LIJI 2-ro Tumy, ii HasIBHIiCTbH 30iibIIyE
MUMOBipHiCTb BUHUKHEHHS LI/] 2-ro TUMY mpOTSroM HAaCTYITHUX
IT’SITU POKIB KUTTsI XBOPOTO MPUOJIM3HO B 1Ba pa3u. Y po3BUTKY IP
0esrocepeIHIo y9acTh 6epyTh 1oBTi Hekoaytodi PHK, BusHaueHHs
PIiBHSI €KCIIpeCii SIKMX MOXKe CYTTEBO MiABUIIUTH €(DEKTUBHICTD
NiarHOCTUKU i1 MPpOrHO3Y 3aXBopioBaHHs. Ha chboromHi cepen npu-
MyILEHb, U0 MOSICHIOIOTh MEXaHi3MU BUHUKHEHHS [P, ToMiHyIOTh
JITTOIIEHTPUYHA Ta TTIOKOIIEHTPUYHA TiroTe3u. B ocHOBI JtinorieH-
TPUYHOI TiITOTE3M JIEKUTh YSABJICHHS IIpo Te, 1o 1P € HacmigkoMm
JIIMOTOKCUYHOI Ail HA[UTMIITKOBOTO BHYTPIlIHLOKTITUHHOTO BMiCTY
BUTBHUX XXUPHUX KUCIOT Ta iXHIX MOXiMHUX (MiallUIrIiepyH,
nepamian). [TIOKOIIEHTpUYHA TilMOTe3a MOCTYITIOE, 110 PO3BUTOK
[P 3yMoBiIeHMII peUUMANBYIOUMMHU IIPOSIBAMU TilepririkKeMii, sIKi
CYIIPOBOIKYIOTHCSI YTBOPEHHSIM KiHIIEBUX MPOAYKTIB INIiKyBaH-

Hs. [HCyJIiHOpEe3MCTeHTHA TKAHUHA MEeYiHKM XapaKTepUu3yeThCs
ITIBUIIIEHHSIM aKTUBHOCTI TJTIOKOHEOTeHEe3y, BUCHAXKEHHSIM TJTi-
KOTE€HOBOTO JIETIO Ta 3HKEHHSIM ceKpellii TpuriinepuniB. CteaTo3
MeYiHKYU MPU3BOIUTH N0 po3BUTKY [P, 110 acollitoeTbes 3 mocu-
JIEHHSIM aKTUBHOCTI IIlokoHeoreHe3y. CenekrtuBHa [P nediHku
€ TIEpPBMHHOIO TO/Ii€I0 B CUCTEMHOMY ITOPYIIEHHI iHCYJIiH-aco-
1i10BAHOTO CUTHAJIBHOTO NUISIXY, BUKJINKAIOYN B MOJATBIIOMY
1P nmepudeprnyHux TKaHUH. Y PO3BUTKY IMEUiHKOBOI iHCYIiHOpe-
3ucTeHTHOCTI mpu MAZKXII 6epyTh yyacTb UMCIEHHI HEKOAYIOUi
PHK, sx-or H19, MALAT1, MEG3, MIAT, SRA Ta inmi. Josri
Hekonywoui PHK, piBeHb ekcmpecii SKMX IiIBUIIYETHCS B pasi
iHcyniHope3ucteHTHOCTI nevinku: Bincl, EPB411L4A-AS1, H19,
HCGI18, HOTAIR, HOTTIP, LncARSR, MAYA, MALATI,
MIAT, NONMMUTO031874.2. VY Toii ke yac TOBTi HEKOAYIOUi
PHK, piBeHb ekcripecii SKMX 3HUXKYETBCS IIPU PO3BUTKY 1HCY-
JIIHOPE3UCTeHTHOCTI MeviHku, npencrabieHi BAGALTI-AS1/
LncSHGL, MEG3.

Kotrouoi c10Ba: nity; oxupinHsg; MetabosiyHO acoLiiioBaHa Xu-
poBa xBopoba meuiHKu; goBTi Hekoayoui PHK; mitepatypHuit
oIS
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Martial law in Ukraine as a risk factor
for gestational disorders

Abstract. The war in Ukraine brings new challenges to primary care and mental health services all over
Europe. Although for most European citizens, the date of the war outburst is February 24, 2022, the war in
Ukraine, with all the consequences for the civil population, including pregnant and postpartum women, started
in 2014. A study conducted in 2016 demonstrated that 34.8 % of pregnant women displaced internally had
post-traumatic stress disorder. Another study showed an increased risk of reactive and personal anxiety,
depressive manifestations, autonomic dysfunction, insomnia, and the risk of premature termination of preg-
nancy among war-affected population. Pregnant women who have been forced to relocate within their own
country report increased levels of reactive (by 3.3 times) and personal (by 2.6 times) anxiety compared to
pregnant women who were not internally displaced. However, to date, there are no publications on changes
in pregnant women and mothers of newborn children during the full-scale war in Ukraine. Stress can be the
most toxic influence related to health and disease and may be associated with instrumental deliveries, medical
and psychiatric diseases. It is recognized that stress during pregnancy has lifelong detrimental consequences
in offspring. The intrauterine period of life may be a time of major susceptibility for developing embryos and
fetuses. Future studies should investigate potential associations between maternal stress during pregnancy and
development of both psychiatric and medical diseases. Stress should be carefully operationalized and include
the protective role of resilience. In light of relevant evidence, it is recommended for pregnant women to be
asked how stressed they are feeling at every antenatal appointment, as well as about their coping strategies.
Assessing the levels of stress in pregnant women may contribute to the implementation of tailored interventions
aimed at reducing it. Further needs to be done on this topic to help pregnant women and improve the health
of the following generation.

Keywords: pregnancy; psychological stress; physiological stress; embryonic and fetal development; diseases;
cortisol; martial law

United Nations Population Fund estimated that about
265,000 Ukrainian women were pregnant when the war broke
out in February 2022. Eighty thousand women were expec-
ted to give birth in the subsequent 3 months in Ukraine or
abroad. The current migratory situation in Ukraine varies
[1]. The number of women fleeing the country, returning to
Ukraine, and remaining in Ukraine even though the ongoing
hostilities is difficult to estimate. However, it can be conclu-
ded that many Ukrainian women have experienced and will
experience stress and/or possible adverse consequences (or
trauma) related to the war and forced migration [2].

Even in non-war conditions, the perinatal period (from
pregnancy to the first year after the baby is born) is a vulne-
rable time per se. It is estimated that 1 in 5 women will deve-
lop a perinatal mental disorder, which implies that the onset
and recurrence of mental health disorders during this period
is very high [3]. The consequences of war and migration can
be particularly damaging for mothers and babies. Studies
have shown that the trauma of war or moving to a new area
can have long-term negative effects on mental health, leading
to an increased risk of depression and post-traumatic stress
disorder (PTSD) [4, 5].
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It is also important to note that experiencing war can
increase the chances of having a difficult pregnancy and de-
livery, as well as negative experiences related to childbirth [6].
Along the same lines, exposure to armed conflict can lead
to premature birth and babies with low birth weight [7].
However, the likelihood of premature births, stillbirths, and
miscarriages increases when there is direct exposure to con-
flict. For instance, the negative effects often stem from being
exposed to a toxic environment with pollutants, radiation,
exhaust fumes, or even water or food that has been conta-
minated in a war zone [8].

Additionally, emerging research has found that women
who fled from the Ukraine war experience significant chan-
ges in their status, including a loss of a previous lifestyle, dai-
ly contact with friends and relatives, financial losses, changes
in perinatal health care associated with limited access to
health care, and difficulties in finding a health professio-
nal (doctor or midwife) that meets all the medical needs [9,
10]. Additionally, these women report having limited social
support (lack of friends, relatives) and live in isolation as a
result of being an immigrant (external refugee); research has
found that lack of social support (perceived or actual) is a
significant risk factor for developing several mental illnes-
ses during the perinatal period [11]. Another risk factor for
mental health is the individual adaptation to a new life in the
host country.

The war in Ukraine brings new challenges to primary
care and mental health services all over Europe [12]. Al-
though for most European citizens, the date of the war out-
burst is 24 February 2022, the war in Ukraine, with all the
consequences for the civil population, including pregnant
and postpartum women, started in 2014. A study conducted
in 2016 [13] demonstrated PTSD frequency in 34.8 % of
pregnant women displaced internally. Another study showed
an increased risk of reactive and personal anxiety, depres-
sive manifestations, autonomic dysfunction, insomnia [14],
and the risk of premature termination of pregnancy among
war-affected population [15].

Pregnant women who have been forced to relocate within
their own country display a high amount of both reactive and
personal anxiety. In pregnant women who were internally
displaced, reactive anxiety was 3.3 times higher, and personal
anxiety was 2.6 times higher than in pregnant women who
were not internally displaced [16]. However, to date, there are
no publications on changes in pregnant women and mothers
of newborn children during the full-scale war in Ukraine.

Stress can be the most toxic influence related to health
and disease [17] and may be associated with instrumental
deliveries, medical diseases and psychiatric diseases [18].
It is recognized that maternal stress during pregnancy has
lifelong detrimental consequences in offspring. The intra-
uterine period of life may be a time of major susceptibility
for developing embryos and fetuses [19].

Stress increases the transfer of maternal cortisol through
the placenta to the developing fetus, which can cause
long-lasting modifications in the hypothalamic-pituitary-ad-
renal (HPA) axis after birth [20]. The HPA is responsible for
the stress response in humans through the increase of cortisol
levels. The hypothalamus releases corticotrophin-releasing
hormone (CRH) as part of the biological stress response.

CRH promotes the production of adrenocorticotropic hor-
mone (ACTH) from the pituitary, which prompts cortisol
to leave the adrenal glands. During pregnancy, cortisol can
partially cross the placenta from the mother to the fetus [21].

Maternal stress during pregnancy can program the func-
tion of the HPA axis in the offspring. Fetal programming is
a process by which the environment shapes the development
of the HPA axis, and consequently the fetus’ brain and pe-
ripheral organs. Fetal programing is associated with a variety
of diseases later in life in response to the exposure to high
levels of cortisol [22]. Further mediators are associated with
the transfer of maternal stress to the fetus.

Previous studies have reported associations between ma-
ternal stress diseases in offspring [23]. Nevertheless, some
studies have failed to find any conclusive association between
maternal stress and negative outcomes in infants [24]. These
inconsistencies between studies may be related to divergences
in how to conceptualize and measure stress throughout preg-
nancy or how to measure disease outcomes across studies.
The theoretical framework of stress emphasizes the associa-
tions between the person and the environment, including
psychological stress, the cognitive appraisal the person per-
forms, and the HPA axis [25]. Based on this foundational
theory, the operational definition of maternal stress during
pregnancy was introduced as a concept comprised of specific
stressors (stressful and catastrophic events occurring during
pregnancy), appraisals (evaluation of those stressors), and
stress responses [26].

Although there is a strong association between maternal
stress and low birthweight and prematurity, the proportion
of prenatal stress responsible for infants’ later psychiatric
and medical diseases remains unknown [27]. Additionally,
there is still conflicting evidence regarding the existence of a
critical window of time on the link between maternal stress
and detrimental child outcomes [28]. The exact time when
maternal stress impacts the developing fetus remains a chal-
lenge. The most sensitive period in pregnancy for the influx
of maternal stress is inconclusive.

Maternal stress during pregnancy is associated with the
presence of autism, obesity and infant colic in the offspring.
The effect of maternal stress during pregnancy is significant.
Maternal stress during pregnancy seems to have a higher
effect on psychiatric than medical diseases. The overall risk
of a psychiatric disease in individuals exposed to maternal
stress during pregnancy was close to one and a half times
higher than that for those fetuses not exposed to maternal
stress during pregnancy [29].

Maternal stress can modify the function of the HPA axis in
the offspring and is associated with impulsivity, increased at-
tention deficit, conduct disorder, and aggression which might
increase the ability to fight intruders and predators [30].

Stress can disturb brain pathways and neural circuits [31].
Certain dysfunctions in the HPA axis, responsible for the re-
lease of cortisol when the pregnant woman is exposed to high
levels of stress, may cause hormonal imbalances and alter the
release of neurotransmitters [32]. The HPA axis may play a
key role in the development of psychiatric diseases through
the changes high cortisol levels can cause on neurotransmit-
ters related to mental health, such as dopamine, serotonin,
and noradrenaline.
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Future studies should investigate potential associations
between maternal stress during pregnancy and development
of both psychiatric and medical diseases. Stress should be
carefully operationalized and include the protective role of
resilience [26, 33].

In light of relevant evidence, it is recommended pregnant
women to be asked for how stressed they are feeling at every
antenatal appointment, as well as their coping strategies [34].
Assessing the levels of stress pregnant women have may con-
tribute to the implementation of tailored interventions aimed
at reducing those levels of stress. Further needs to be done on
this topic to help pregnant women and improve the health of
the following generation.
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BO€HHUM CTAH B YKPATHI K PAKTOP PU3UKY
recTauinHuX PoO3ACAiB

Pe3tome. Boennuii crad i Bilina B YKpaiHi IPMHOCATH HOBI BUKJIM-
KU MEePBUHHINA MEIWYHIN AOMOMO3i Ta CIy>K0aM MCUXiYHOTO 310-
poB’st 1o Beiit €Bpori. Xoua 1151 OUIbIIOCTI rpoMazsiH €Bpornu aa-
TOIO MMOYATKYy BiltHU € 24 motoro 2022 poky, BiiiHa B YkpaiHi 3 ycima
HaCJTiIKaM¥ ISl IUBUIBHOTO HACEJIEHHsI, BKJIIOUHO 3 BariTHUMU Ta
nopoaiuisiMu, rovanacs y 2014 pouti. JlocnimkeHHsI, TpoBeAcHe Y
2016 potii, mpoaeMOHCTPYBaIO, O 34,8 % BHYTPILIHBO MepeMiliie-
HUX BariTHUX XiHOK MalOTh MOCTTPaBMaTUYHUI CTPECOBUI PO3-
Jag. B iHmmii po6oTi moKa3aHo MiABUIIEHUM PU3UK PEaKTUBHOI Ta
0COOMCTICHOI TPUBOXKHOCTI, AEMPECUBHUX MPOSIBIB, BEreTaTUBHOI
nucyHKIIiT, 6e3COHHS i pU3KK TepeT4acHOro MepeprBaHHSI BariT-
HOCTI cepe/I TOCTPaXKIaIoro Bifl BillHM HacesleHHs1. BariTHi XiHK#,
SIKi OyJI 3MYILIEHI IepeiXxaT B MeXkaxX KpaiHu, JeMOHCTPYIOTh BUILILY
peakTtuBHy (y 3,3 pa3sa) it ocobucticHy (y 2,6 pa3a) TpPUBOXHICTb,
HIX BariTHi, SIKMX He OyJIO BHYTpPilllHbO TepemilieHo. [IpoTe Ha
CbOTOJHI HeMa€e MyOJIiKalLiil Mpo 3MiHU B CTaHi BariTHUX XiHOK i
MaTepiB HOBOHAPOIKEHMX IiTell Mil yac MOBHOMACINTAOHOI BiliHI

B YKpaiHi. CTpec Moxe OyTU HaiOiIbIl TOKCUYHUM (haKTOPOM,
1110 Ma€ BILJIMB Ha 3[I0POB’s1, i aCOLIiIOBATHCS 3 iHCTPYMEHTAIbHUMU
MoJIOraMK, MEAMYHUMU Ta TICUXIATPUUYHUMU 3aXBOPIOBAHHSIMU.
BusHaHo, 1110 cTpec T yac BariTHOCTI Ma€ 3ryOHi HACHIIKK JIJIsT
HAaIIaIKiB IIPOTSATOM yYChOTO XXUTTS. B ormsami miTepaTtypu HaBereHO
pe3yIbTaTU AOCHIIXKEeHb, B SIKUX BUBUAIOThCS MOTEHILiMHI 3B’ SI3K1
MiX CTPECOM ITiJl Yac BariTHOCTI Ta PO3BUTKOM Pi3HUX 3aXBOPIO-
BaHb. 3 OISy Ha BiMITOBIIHI 10Ka31 pEKOMEHIYETHCS OITUTYBATH
BariTHUX XiHOK MpPO Te, HACKIJIbKM BOHM BiUyBalOTh CTpeC, Ha
KOXXHOMY JIOIIOJIOTOBOMY MPUIAOMI, a TaKOX MPO CTpaTerii loro
nopojaHHs1. OLiHKa PiBHSI CTPECy MOXKe CIIPUSTU BIPOBAKEHHIO
iHAMBiMyaJIbHUX BTPy4YaHb, CIIPSIMOBAHMUX Ha ioro 3HkKeHHs. He-
00XiTHO MPOIXOBXUTU pOOOTY HAI ILIE€I0 TEMOIO, 100 JOITOMOITH
BariTHUM KiHKaM i IOJIMIINTY 300POB’sI HACTYITHOI'O MOKOJIiHHSI.
Ki1r04oBi ci10Ba: BariTHicTh; TICKXONOrYHMIA cTpec; dizionoriy-
HUIi cTpec; eMOpioHAIbHUIA Ta BHYTPIilLIHBOYTPOOHUI PO3BUTOK;
3aXBOPIOBaHHSI; KOPTU30J1; BOEHHUI1 CTaH
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