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Pedepar:

1. Incepraist npuCBsY€Ha BUPIlIEHHIO aKTyaJIbHOTO 3aBJaHHS Cy4aCHOI 0(pTasbMOJIOrii — MiIBUILIEHHIO
e€(eKTUBHOCTI AiarHOCTUKY Ta [IPOTHO3yBaHHS PO3BUTKY Ta IIPOrPECYBaHHS 1iabETUUYHOrO MaKyJISIPHOIO HAOPSKY
IIpU LIyKPOBOMY JiabeTi 2 TUIly y MalieHTiB 3 yKpaiHChKOI NOMyJILii Ha MifgCTaBi HOCiIKEHHS poJli nosimopgi3Mis
rs1927911, rs2149356 ta rs4986790 rena TLR4. O6rpyHTYBaHHS BUOOPY TeMHU [OCIimKkeHHs. 3rigHo 3 nannmu BOO3
1ykpoBuii giabet (111]) po3risgaioTs K OGHY 3 IPOBiTHUX MPUYUH XPOHIYHUX HeiH(eK1iTHMX 3aXBOPIOBAaHb Y CBITi,
a cepeJ, 3aXBOPIOBaHb €HAOKPHMHHOI cUCTEMU BiH nocinae nepue micue (Teo Z.L. Ta cmiBas., 2021; Xiao H. Ta cniBas.,
2023). 3a octanHi 40 pokiB 3arasipHa KinbKicTb Jogedt i3 11]] 36inbpinsiacs B 4OTUPH pasHy, a 10 2035 poKy Lei
nokaszHuK nepesuuyBatume 500 miH. oci6 (Lotfy M. Ta cniBas., 2017; Khan M.A. Ta cniBas., 2020). Bitomum pakrom



e te, mo 9 3 10 xBopux Ha LIJ1 (90%) matots L1 2-ro Tuny (L1J12). Ciig 3a3HaYMTH, 1110 OCTaHHI pOKU HAa 3pOCTaHHS
3aXBOPIOBAHOCTI IIyKPOBUM JiabeToM 2 TUIly Ta PO3BUTOK HOro yCKJIaHEHb BIVIUBA€E XPOHIYHUH cTpec. Llei cran
IlesiKi OCTiMHMKY BUBHAUMIIY, SIK TiabeTuyHuil nuctpec (Ceprienko BO Ta cniBas., 2025., Pankiv VI, Yuzvenko TYu,
Mykhalchyshyn GP., 2024). Lis npo6siema 0co6JIMBO aKTyajibHa B YKPAiHi, TaK sIK Hama KpaiHa 3 2022 poky
nepebyBae B CTaHi IOBHOMACIITA6HOI BiliHi BHACJiZOK BTOPrHeHHs. O4Hi IPOsBYA BU3HAHO OGHUMU 3 Hal4aCTilINX
MIKPOCYIMHHUX YCKIaAHeHb L1]], 110 € OCHOBHOIO IPUYMHOIO BTPATH 30PY Ta CJIIIOTHA Y BCbOMY CBITi Ce€pes
HaceJyleHHs npauesaaTtHoro Biky (Wang W. & Lo A.C., 2018; Simo6-Servat O. Ta cniBas., 2019). HaituacTilmum o4HUM
ycknagHeHHsaM 1] e giabetnyna petunonaris (JP), sIKy, 3a JaHMMU €BPONENCHKOI IPOrpamMy BUBYEHHS CIIIIOTH Ta
noripueHHs 30py VISION (1990-2020), matots 950 Tuc oneit y €sporneiickkomy perioHi. Henposideparusny IP
(HITOP) BusHauatoTs y 38%, Toxi sk nposidpepatusny (I1P) - y 10% nauiexTis 3 L1J]2 i craxkem 20 pokiB i 6inbuie
(Flaxman S.R. Ta cniBas., 2017; Gurung R.L. Ta cniBas., 2020). [lo TUNIOBUX OYHUX yCKJIaAHEHD [[]]2, 10 BUSBIISIOTHCS
B [IOPYILIEHHI LIEHTPaJbHOTO 30PY, HAJIEXKUTh PO3BUTOK [1iab€ TUYHOTO MAKyJISIpHOro HabpsKy (IMH) (MorineBcbkuit
C.IO. Ta cniBas., 2019). CiToBa 3axBopioBaHicTh Ha JIMH y 2014 poui ctaHoBuna 2,3% (Dabir S. Ta cniBas., 2014), a
3TiIHO 3 pe3yabTaTamu JociifkeHHs 2022 poky — Bxe 7% (Santhakumaran S. Ta cniBas., 2022). 3a jaHuMu
BiCKOHCIHTCBKOTO €MifieMiOIoriYHOTO AOCHiIPKEHHS NiabeTUYHOI peTuHoNarii, nomupeHicts [JJMH y xBopux Ha LIJ12,
B SIKUX BXe 0yJio niarHoctoBaHo HITIP, nocsarae 53%, a ipu [1JIP - 56%. OCHOBHMMU IIaTOT€HETUYHUMU
mexaHizmamu 11]I2 e xpoHivHa rinepriikeMis, sika IpU3BOAUTb 0 aKTUBALil MOOIYHUX HIISIXIB METAb0i3MY
IJIIOKO3M, @ TAKOX TinepiHcyrinemis 3 iHcysiHopesucTenTHicTio (TpoHbko M., Ta criiBas., 2021). ix peanizariis
CIIpUsie PO3BUTKY XPOHIYHOTO 3aMajeHHsl, o MifTBEPAKYIOTh IPUCYTHICTh YMCJIIEHHUX NPO3aIaJIbHUX MOJIEKYJI SIK
B KpoBi nauieHTiB 3 11712, Tak i B ouHilt pinuHi (Takeuchi M. Ta cniBas., 2017). [lereHepaTrBHi 3MiHU CiTKiBKU Ha TJIi
XPOHIYHOTrO HU3bKOIHTEHCUBHOTO 3alaJIeHHsI CTal0Th IPMYMHAMMU JIOKQJIBHUX [IOPYIIEeHb MIKpOLMpPKyJsLii (Zhang J.
& Zhang C., 2022; Hashemi H. Ta cniBas., 2022). 3rigHo 3 pe3yyibTaTaMi IIMPOKOMACIITAOHUX IOCIIiI’KEHb i3
BMBYEHHSI BIJINBY F€HETUYHUX Ta elireHeTUYHNX PaKkTOpiB Ha PO3BUTOK MaTosioriyHux npouecis (GWAS - genome
wide association study, next generation sequencing study) 6yyi0 BUsIBJIEHO HU3KY ClleLnPiUHUX PeLleNITOPHUX
6i7KiB, (PYHKLi€IO SIKMX € PO3Mi3HaBaHHS 00pa3iB, 0 MOAEJIOITh XapaKTep Ta Nepedir afanTMBHOI iIMyHHOI
BiATIOBITi, ceper SIKMX OKpPEeMO BUIIAIOTE MeMOpanHo-acouiitoBaHi Tollnoni6ni penentopu (TLR) (Graham P.S. ta
criBas., 2018; Liu Y. ta cmiBas., 2022; Yu X. & Rong S., 2023). Ix aKTUBY€ HU3Ka MOJIEKYJI, 1110 HAJJMipHO YTBOPIOIOTHCS
3a ymos L]l (Hug H. Ta cniBas., 2018; Cen X. Ta cnias., 2018) Ta eKCIIpecyoTbCsl HA MEMOpaHaxX iMyHOKOMIIETEHTHUX
kiaituH (Boukeileh S. Ta cniBas., 2022). Peanizaliis yuCI€HHUX CUTHAJIbHUX LIJISIXIB, O orocepenkoBaHi TLR,
HiATPpUMYIOTB Ilepebir XpoHiYHOTO 3ananeHHs CiTKiBku (Aranda-Uribe L.S. Ta cniBas., 2021). Cyyachi meta-aHani3u
[IOKa3asy, o myrauii reHis TLR4 31aTHi 4K NiIBUILYBAaTH, TaK i 3HW>KYBAaTH PU3UK PO3BUTKY OYHUX YCKIIaLHEHb 1112
(Zhang Y. ta cniBas., 2022; Fan J. & Liang R., 2020). OgHonykneotugHi nosgimopgizmu (SNP) TLR4 6ynn
inenTrdikoBaHi 1Kk PpakTopH, WO BIINBAIOTH HA pu3uK LIJ12 i JIP 32 paxyHOK MOZEI0OBaHHS (PEHOTUIIYHUX ITPOSIBIB.
Bioingopmariiini nocuinskeHHs okasanu 38'a30K reHa TLR4 3 3anasieHHsIM, aHTiOreHe30M Ta HeOBaCKYyJIsIpU3allielo
citkiBku nipu 11712 (Gu C. & Lhamo T., 2020; Wang N. Ta cniBas., 2022). Cepen HU3KHM N0J1iMOPQi3MiB, 110
pos3TamoBati y iHTpoHi rena TLR4, 3 I1[12 6yB HaiicusbHilIe noB'si3anuit rs1927911 (Xu Y. ta cnisas., 2015).

2. The dissertation is dedicated to solving the current task of modern ophthalmology - increasing the efficiency of
diagnosis and prognosis of the development and progression of diabetic macular edema in type 2 diabetes in
patients from the Ukrainian population based on the study of a role of rs1927911, rs2149356 and rs4986790
polymorphisms of TLR4 gene. Justification of the choice of research topic. According to WHO data, diabetes
mellitus (DM) is considered one of the leading causes of chronic noncommunicable diseases in the world, and
among diseases of the endocrine system it ranks first (Teo Z.L. et al., 2021; Xiao H. et al., 2023). Over the past 40
years, the total number of people with DM has increased fourfold, and by 2035 this figure will exceed 500 million
people (Lotfy M. et al., 2017; Khan M.A. et al., 2020). It is a well-known fact that 9 out of 10 patients with diabetes
(90%) have type 2 diabetes (T2DM). Ocular manifestations are recognized as one of the most frequent
microvascular complications of DM, which is the leading cause of vision loss and blindness worldwide in the
working-age population (Wang W. & Lo A.C., 2018; Simoé-Servat O. et al., 2019). The most common ocular
complication of DM is diabetic retinopathy (DR), which, according to the European Blindness and Visual



Impairment Study Program VISION (1990-2020), affects 950,000 people in the European region. Nonproliferative
DR (NPDR) is determined in 38%, while proliferative (PDR) - in 10% of patients with T2DM and an experience of 20
years or more (Flaxman S.R. et al., 2017; Gurung R.L. et al. 2020). The development of diabetic macular edema
(DME) is a typical ocular complication of T2DM, which manifests itself in impaired central vision (Mogilevsky S.Yu.
et al,, 2019). The global incidence of DME in 2014 was 2.3% (Dabir S. Ta et al., 2014), and according to the results of
the study in 2022 - already 7% (Santhakumaran S. et al., 2022). According to the Wisconsin Epidemiological Study
of DR, the prevalence of DME in patients with T2DM who have already been diagnosed with PNDR reaches 53%,
and in PNDR - 56%. The main pathogenetic mechanisms of T2DM are chronic hyperglycemia, which leads to the
activation of secondary pathways of glucose metabolism, as well as hyperinsulinemia with insulin resistance
(Tronko M.D. et al., 2021). Their implementation contributes to the development of indolent chronic inflammation,
which is confirmed by the presence of numerous pro-inflammatory molecules both in the blood of patients with
T2DM and in the eye fluid (Takeuchi M. et al., 2017). Degenerative changes of the retina against the background of
chronic low-intensity inflammation cause local microcirculation disorders (Zhang J. & Zhang C., 2022; Hashemi H.
et al., 2022). According to the results of large-scale studies on the influence of genetic and epigenetic factors on
the development of pathological processes (GWAS - genome wide association study, next generation sequencing
study), a number of specific receptor proteins were identified, the function of which is to recognize patterns that
model the nature and course of the adaptive immune response. among which membrane-associated Toll-like
receptors (TLR) are singled out (Graham P.S. et al., 2018; Liu Y. et al., 2022; Yu X. & Rong S., 2023). They are
activated by a number of molecules that are overexpressed in DM (Hug H. et al,, 2018; Cen X. et al., 2018) and are
expressed on the membranes of immunocompetent cells (Boukeileh S. et al., 2022). Implementation of multiple
TLR-mediated signaling pathways supports the course of chronic retinal inflammation (Aranda-Uribe L.S. et al.,
2021). Modern meta-analyses have shown that TLR4 gene mutations can both increase and decrease the risk of
developing ocular complications of T2DM (Zhang Y. et al., 2022; Fan J. & Liang R., 2020). TLR4 single nucleotide
polymorphisms (SNPs) have been identified as risk factors for T2DM and DR by modeling phenotypic
manifestations. Bioinformatic studies have shown the connection of the TLR4 gene with inflammation,
angiogenesis and retinal neovascularization in T2DM (Gu C. & Lhamo T., 2020; Wang N. et al., 2022). Among a
number of polymorphisms located in the intron of the TLR4 gene, rs1927911 was most strongly associated with
T2DM (Xu Y. et al., 2015).
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