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Pedepar:

1. Inceprarnist NpUCBsAY€HA BUPIIIEHHIO aKTyaJbHOTO HAYKOBOTO 3aBIAHHS Cy4aCHOI O(PTaIbMOJIOTII — ONTUMI3ali
Ipo(isaKTUKY NPOrpecyBaHHs AiabeTUYHOI peTUHONATIi py LyKPOBOMY AiabeTi 2 TUIly Ha MiCTaBi BUBYEHHS
KOMILJIEKCY HeCYIMHHUX MeXaHi3MiB: akTHBallii HITPO3aTUBHOTO CTpeCy, NOpyLIeHHs (PYHKLI ITIOKO3HUX
MeMOpaHHUX TPAaHCIIOPTEPIB, PeryJsLii 06MiHYy >KUPHUX KUCJIOT, CTPYKTYPHO-(PYHKLIOHAJIbHUX 3MiH KJIITUHHUX
MeMOpaH, SKi [IOrIMOJII0I0Th CTaH TiNOKCIi i CIpUSIIOTh BUHUKHEHHIO MPOJli(epaTUBHYUX MIPOLECIB CITKIBKU.
O6rpyHTyBaHHS BUOOPY TEMU AOCHiIKeHHs. LlyKkpoBuil fiabeT € r106aipHOI0 emifeMielo 3 BUCOKMMY [T0Ka3HUKaMU
3aXBOPIOBAHOCTI Ta CMEPTHOCTI. 3a poruosamu, 10 2045 poKy KijIbKiCTb JI0fieH 3 1iabeTOM y BCbOMY CBITi JOCSATHE
629 MinbiioHiB, mWo cranoButuMe 10% cBiTtoBoro HacesnenHs (Cho NH, 2018). liabetnuna petuHonartis (JP), ocHoOBHe
MIKpPOCYIMHHE YCKJIQJHEHHS 1iabeTy, € OCHOBHOIO TPUYMHOIO CJIINOTHU Y JOPOCNX MIPaLe3]aTHOTO BiKy.

O6'emHaHn aHasi3 35 NONyJISLIMHUX LOCIIKeHb Y BCbOMY CBITi (22 896 y4acHUKIB) I0Ka3aB 3arajbHy



nomupeHictsb 34,6% 1P (Yau JW, 2023), Bxmovatoun BaxKy Henposideparusny [P (HOP), nponidpeparusny IP
(T1OP) Ta xy1iHIYHO 3HAYYIIUH NiabeTUYHMI MaKyJsIpHU HaOpsK (IMO). PanHe BusiBlIeHHS Ta yCHiLIHE JIiIKyBaHHS
[1IP MoXyTh 3ano6irtu 1o 98% Bunaakis BTpaTy 30pYy, CIIPUYMHEHOI 1iabeTUMHUMU yeKlagHeHHIMu. OTxe,
BUBYEHHSI (PaKTOPiB PO3BUTKY, NOIIM6IeHHS [JP MOXe JOTIOMOITH PaHHbOMY BUSIBJIEHHIO YCKJIa[IHEHHS Ta
3ano06irTy 1oro noranbIeHHIO y NalieHTiB i3 Haibinpmum pusukom (Yan J, 2023). JocnigKeHHsI 0COGIMBOCTEN
nporikanHs [P npu nykpoBomy niabeti 2 Tuny (11/12) B 3a/1€>KHOCTI Bifi TPUBAJIOCTi OCHOBHOT'O 3aXBOPIOBAHHS
II0Ka3yIOTh Ha Te, 10 PU3UK PO3BUTKY [IP He MOB'sa3aHMi JIiHIMHO 3 BIJIMBOM THX YU iHmuX dakropis. [IpoTe,
BMHUKae 6araro [0Kasis, o 1is (PaKTOPiB MOXKe OYTU KyMYJISITUBHOI. OTKe, IMOBIPHICTh BUHUKHEHHS [IP Moxe
30ibLIyBaTHCS MTiCTIs aKTHBaLlil psiiy MeXaHi3MiB, sIKi HecyTh 3arpoay nopyienHio 3opy (Hsieh YT, 2018). ITokaszaHo,
mo y 20,8% monei LIJ12 [IP cnocTepiraeTbcs BXe IPU [109aTKOBOMY [[iarHO3i AiabeTy IpOoTIrom rnepuux 4-7 pokis.
Takum 4MHOM, NepIIni MiK Ipob6JeM i3 30poM, CIPUUMHEHNUX PETUHOIATIEI0, MOXKEe BUHUKHYTU ITPOTSATOM MEePUINX
TPbOX POKIB MiCJIsl BCTAaHOBJIEHHS Aiarnosy 12 (Yan J, 2023). locinkeHHs: MexaHi3MiB po3BUTKY JIP siki
IIPU3BOJSATD [0 YIIKOIKEHHS CITKIBKY 3a/IMIIAI0THCS BXKJIMBUMU IIUTAaHHSIMU CY4aCHOI OPTasIbMOJIOTii,
eHJIoKpMHoJorii, fiabeTosorii Tomo (Bhatti JS, 2022). Sk npaBuo, 6inbLIiCTh yBaru NpUinseThCs BUBUEHHIO
MeXaHi3MiB nposidepaii - cragii P, Ko BUHUKAIOTh MAaCUBHI KDOBOBUJIMBH B CiTKiBKY, CKJIONOAiIOHE TiJO,
HeoBacKyJsipusallis frcka ta/abo nepudepruyHux OijITHOK CiTKiBKY, piOpo3Ha TKAaHWHA 3 30HU [IPEePEeTUHATIbHUX
KPOBOBUJIUBIB TOwI0. [Ipy IbOMY, HELOCTAaTHHO BUBYEHI HECYIMHHI M€XaHi3Mi, sIKi OPMYIOTh YMOBHU TilOKCii
TKAQHMHU, IPU3BOASTD 0 HAKONMYEHHS WIKiJJIMBUX META0O0JIiTiB BUBHAYAIOTh CTYIiHb OOMiHHUX IIOPYIIEHb.
KomMrniekc He CyAMHHUX, a TOYHille, He JIOKaJIbHUX 3MiH i IPU3BOAUTD 10 BUHUKHEHHS MiKpO- Ta MAaKPOCYILMHHUX
YCKJIQHEHb, sIKi € Bi3UTiBKOIO IIyKpOBOTO fiadety. 3BicHO, mo i L1111 LIJI2 MatoTh Taki IposiBU y BUTJIALI Hedponarii,
Heliponarii, peTuHonarii Tomo. Ase X y nauieHTiB L1J12 MoKHa 6ibILI [€TaIbHO CIIOCTEPIraTy pO3BUTOK LIMX
MEXaHi3MiB 3a PaxXyHOK iX ITOBIJIbBHOTO PO3BUTKY. BBaxkaemo akTyasnbHUM y nauieHTis 3 [1IP na i 2 BuB4nTH
CXWJIbHICTD 10 IiABUIIIEHHS aKTUBHOCTI (DEPMEHTIB, aKTUBATOPIB HITPO3aTUBHOOKCUAATUBHOTO CTPECY,
0COOJIMBOCT] [JIIOKO3HOI'O TPAaHCMEMOPAHHOIO IIEPEHOCY, BIVIMBY PETYyJIATOPIB JlinifHOro 06MiHy Ta fucbanaHcy
SKMPHUX KHCJIOT, 5Ki y CBOIO Yepry BU3HA4alOTh 3MiHU CTPYKTYPH i QyHKIii MeMOpaH epUTPOLIATIB 32 YMOB TiMOKCii i
rinepriikemii. BkasaHi HeCyMHHI Me€XaHi3MU BilirpaloTh JajneKo He APYrOpsifHY PoJib Y PO3BUTKY Ta MOTJIMOIEHHIO
[11IP i moBUHHI po3risgaTUcs sK [IOTeHLiNHI 11iyi papMakosoriyHoi Kopekuii y nanienTis 3 LI112.

2. The thesis focuses on addressing a contemporary scientific challenge in modernophthalmology: enhancing the
prevention of diabetic retinopathy progression in type 2 diabetes mellitus by examining a range of non-vascular
mechanisms: activation of nitrosative stress, impaired function of glucose membrane transporters, regulation of
fatty acid metabolism, structural and functional changes in cell membranes that worsen hypoxia condition and
contribute to the emergence of retinal proliferative processes. Research topicality. Diabetes mellitus is a global
epidemic with high rates of morbidity and mortality. By the year 2045, it is estimated that diabetic population
worldwide will grow to approximately 629 million individuals, accounting for 10% of the global population (Cho
NH, 2018). Diabetic retinopathy (DR), a major microvascular complication of diabetes, is the leading cause of
blindness in working-age adults. A pooled analysis of 35 population-based studies worldwide (22 896 participants)
showed an overall prevalence of 34.6% of DR (Yau JW, 2023), including severe non-proliferative DR (NPDR),
proliferative DR (PDR), and clinically significant diabetic macular oedema (DMO). Early detection and successful
treatment of PDR can prevent up to 98% cases of vision loss caused by diabetic complications. Therefore, studying
the factors which contribute to the progression of diabetic retinopathy (DR) can aid in its early detection and
mitigate its advancement among high-risk patients (Yan J, 2023). Research examining how diabetic retinopathy
(DR) progresses in individuals with type 2 diabetes mellitus (T2DM) depending on the duration of the underlying
disease shows that the risk of developing DR is not linearly related to the influence of certain factors. However,
substantial evidence suggests that the impacts of these factors can be cumulative. Therefore, the probability of the
occurrence of DR may increase after the activation of certain mechanisms that threaten visual impairment (Hsieh
YT, 2018). It has been shown that in 20.8% of individuals with T2DM, DR is observed already during the initial
diagnosis of diabetes in the first 4-7 years. Thus, the first peak of visual problems caused by retinopathy may occur
within the first three years after diagnosis of T2DM (Yan J, 2023). Investigating the mechanisms of DR development



that result in retinal damage remains an important issue of modern ophthalmology, endocrinology, diabetology,
etc. (Bhatti, 2022). As a rule, the main focus is directed towards the study of proliferation mechanisms - the stage
of DR, when massive hemorrhages in the retina and vitreous body occur, neovascularization of the disc and/or
peripheral areas of the retina, fibrous tissue from the area of preretinal hemorrhages, etc. At the same time,
insufficiently studied non-vascular mechanisms that form tissue hypoxia conditions and lead to the accumulation
of harmful metabolites, determine the degree of metabolic disorders. The complex of non-vascular, and more
precisely, non-local changes results in the occurrence of micro- and macrovascular complications, which are the
hallmark of diabetes mellitus. Certainly, both type 1 diabetes (T1IDM) and type 2 diabetes (T2DM) exhibit such
manifestations, including nephropathy, neuropathy, and retinopathy, etc. However, in patients with T2DM, the
development of these mechanisms can be observed in more detail due to their slow development. We consider it
pertinent to investigate the inclination towards increased enzyme activity, activators of nitrosative and oxidative
stress, the peculiarities of glucose transmembrane transport, the influence of lipid metabolism regulators and fatty
acid imbalance, which in turn determine changes in the structure and function of erythrocyte membranes under
conditions of hypoxia and hyperglycemia in patients with PDR and T2DM. The indicated non-vascular mechanisms
play a far from secondary role in the development and worsening of PDR and should be considered as potential
targets for pharmacological correction in patients with T2DM.
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