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1. Incepraliiis npucBg4Y€Ha BUPIIIEHHIO aKTyaIbHOTO 3aBJaHHS Cy4acHOi naTodisiosorii — BUBYEHHIO MEXaHi3MiB
PO3BUTKY HelipopereHepallii ciTkiBku npu ii [iabeTuyHOMY ypakeHHi Ta 06 PyHTYBaHHIO HOBOT'O LIJISIXY
IIaTOreHEeTUYHOI KOpeKlii: 3acTocyBaHHIO aroHicty TAMK-6eH304ia3eniHOBUX PeLeNnTopiB KapbaleTamy.
O6rpyHTyBaHHs BUOOPY TeMU JocimkeHHs. Cepel HeiHPeKLiTHMX 3aXBOPIOBaHb LIyKpoBuii Aiadet (L]I) Builimos Ha
nepuui no3utlii 3a MeAMKO-COLiaIbHOIO 3HAYYILLiCTIO Ta OCTAaHHIM YaCOM pO3TJISIAEThCA 4K NaHemis XXI cropivys
(Ogurtsova K. et al., 2017; Saeedi P. et al., 2019). Voro nommpeHicTb y 2019 poui cxnapana nonag 360 MIJIH. ocib, mo
no 2030 poky 36inpmuThes BABidi (Early Treatment Diabetic Retinopathy Study Research Group, 2020; Sanz-



Gonzalez SM et al, 2020). Haityacrimoro 3 npuyuH iHBasyinu3arii y nauienris 3 11/ € opTasbMooriyHi yCKIaiHEHHS,
30kpeMa - giabetnyHa petuHomnaris (JP) (Sun H et al., 2022; Wong TY et al., 2020). YaBneHHs ripo naroreses JIP o
Mipi HaKOIIMYEHHs HAYKOBUX 3HaHb 3MiHIOBanuCs. MeTabosiyHa Ta 3anasbHa Teopii, 3rifHO SKMM YIIKOIKEHHS OKa
nipu LI/l po3riisiganocs K HacliIOK XpOHIYHOTO 3alajleHHs], JOIIOBHUIIACA BU3HAHHAM POJIi CyLVMHHOI MaTOoJIorii i,
Hacamnepes, 1ie — NopyleHHs MikpouupKyJsyii citkiBku (Kupuimiox MJI 3i criiBasT, 2019; Wang W et al., 2018).
OUiHI0I0YY NATOJIOTiYHI 3MiHU CiTKiBKU npu [IP, ci1if BU3HATU NeplioyeproBe 3Ha4€HHS IIPOLIECiB
HelipogereHepatii (Sundstrom JM et al., 2018). MeTtabo:iuHi, 3ananbHi Ta CyAUHHI 3MiHM CiTKiBKM npu [IP MaioTh
3HAYEHH 3 TOYKU 30PY CaMme IOIIKOIKEHHS HEMPOHIB, iX BiPOCTKIB Ta IJialpHUX KIITUH. HesanexHo Bif iHmux
IIPOSIBIB Yy CiTKiBIIi pO3BMBAIOTHCS O3HAKN HEMPOAETEHEPATUBHOIO MIPOLIECY — eT€Hepallid Ta allolTO3 HEWPOHIB,
acTpouMTIB Ta KJIiTUH Miosiepa, akTuBallisi HelporJii 3 mposiBamu HelipoHodarii (Simo R, et al., 2018, 2019).
l'amaaminomacssina kucyora (FAMK) e ocHoBHUM rasisMmiBHUM MegiaTopoM y LIHC ccasuis. ¥ ciTkiBLi BoHa 6epe
y4acTh y Iepefadi CUrHasly 3 FOpM30OHTJIBHUX KIIITHMH Ha ¢oTopenentopu. [TocuneHnHs ransmiBHOro Brmy FAMK
IIPU3BOJUTH 10 QYHKIIOHAIBHOI 6JI0KaAU Ta PO3BAHTAXEHHS aMaKpUHOBUX Ta raHrnio3Hux kiuitul (Eggers ED et
al., 2020, 2023). L1i mipKyBaHHSI MOXYTb 6YTH OOI'PYHTYBaHHSIM /J1g BUkopuctanHs TAMK-epriuHux npenaparis npu
JIP. Cepeq ocTaHHIX 3Ha4HOI yBaru 3acjayrosye moayastop TAMK-6eH30/ia3eniHOBOr0 peLenTOPHOIO KOMILIEKCY,
noxinHe 0-Kap6oJiiHy — KapbaneTaM, po3pobiieHuil B IHCTUTYTI disuko-opraHiyHoi ximii Ta Byrieximii HAH Vkpainu.
BcraHoBIEHO, 110 KapbalieTaMm [posiBiIsi€e BUPaKeHY aHTUTIIIOKCUYHY, aHKCIOJIITUYHY i IPOTULIOKOBY Jii, 3aBIsIKU
YOMYy MOJKE CTaTy IEPCHEKTUBHUM 3aCO00M IONepeIKeHHs HePOoreHHoi nucdyHKii pisHoro renesy (Kmet OG et
al., 2019; Ziablitsev SV et al., 2017). Binomi BjlacTuBOCTI kKapbareTamy JO3BOJISIOTh IPUIYCTUTU MOKIIUBICTb OTO
BUKOPUCTaHHS [1JIs1 IaTOr€HETUYHO OOI'PYHTOBAHOI KOpeKLii HelipoximMiyHoro nucbasnaHcy 3a yMOB JiabeTUYHOro
IIOLIKOJI)KEHHS CiTKIBKU. MeTa JOCIiI)KEHHS — BUBYUTU MEXaHi3MU PO3BUTKY HEMpOZereHepartii CiTkiBKy 1pu ii
IiabeTUYHOMY YPaKE€HHi Ta OOI'PYHTYBaT/ HOBUI HANIPSIMOK NIATOT€HETUYHOI KOPEKLii IIJIIXOM 3aCTOCYBaHHS
aronicty TAMK-6eH307ia3eniHOBUX peLlenTOPiB kapbaleTtamy. 3aBHaHHs BOcaimKeHHs: 1. BusButu mopdosioriyxi
03HaKU HelpopereHepallii CiTKiBKu 3a yMOB ii 1iabeTMYHOrO NOLIKO/KEHHS Ta BILJIMBY Ha Hei BBEJ,eHHS iHCYJIiHY i
KoMbiHauii incysiny 3 aronicrom T”AMK-6eH307ia3eniHOBUX peLenTopiB KapbaleTamoM. 2. BUBHaUUTH €KCIIPECito
cnenrdivHOro HEMPOHAJIBHOTO MapKepa — HelipoHocnenudiyHoi eHonasu (NSE) Ta BriMB Ha Hei BB€JJ€HHS
iHcysiHy i komb6inanii incysiny 3 aronicrom '”AMK-6eH307ia3eniHOBUX peLlenTopiB kapbaleTamom. 3. BusHauntu
€KCIIPEeCilo MapKepa HEPBOBUX BOJIOKOH — HelipodinameHTiB (NF-H) Ta BIjiMB Ha Hel BBeIeHHS iHCYJIiHY i
KoMbiHalii incysiny 3 aronicrom T”AMK-6eH301ia3eniHOBUX peLenTopiB KapbaneTaMmoM. 4. BUBYMTU CTaH MaKpOrJIii
Ta aroITO3y CiTKiBKU 32 eKCIIpecielo riajgpHoro QibpusspHoro kucsoro npoteiny (GFAP) i kacna3u-3 Ta BIKMB Ha
HUX BBEJIE€HHS iHCYIiHY i KOMOiHallii iHCcyliHy 3 aroHicroM TAMK-6eH30/ia3eniHOBUX pelenTopiB KapoaleTaMoM. 5.
BuBunTy CTaH MIiKpOIJIii CiTKiBKM 3a eKcnpeciero 6inka S-100 Ta BIUIMB Ha Hei BBEIEHHS iHCYJIiHY i KOMOiHalii
iHcyniny 3 aronicrom 'AMK-6eH301ia3eniHOBUX peLeNnTopiB KapbaleTaMoM. 6. BuU3HaunTy excripecito mapkepa
[IaTOJIOTIYHOTrO aHTioreHe3y — BacKyJloeHoTesianbHoro paxkropy pocty cynuH (VEGF) Ta mapkepa rinokcii —
rinokcistingyuuéenabHoro ¢paxkropy-1o (HIF-10) Ta BIsiMB Ha HUX BBEJ€HHS iHCYJIiHY i KOMOiHaLi iHCyJiHy 3 aroHicTOM

'’AMK-6eH307ia3eniHOBUX peLEeNTOPiB KapOalleTaMOM.

2. The dissertation is dedicated to the solution of the current task of modern pathophysiology - the study of the
mechanisms of the development of retina neurodegeneration with its diabetic lesion and the justification of a new
path of pathogenetic correction: the use of the GABA-benzodiazepine receptor agonist carbacetam. Justification of
the choice of research topic. Among non-infectious diseases, diabetes mellitus (DM) has taken the first positions in
terms of medical and social significance and has recently been considered as a pandemic of the 2Ist century
(Ogurtsova K. et al., 2017; Saeedi P. et al., 2019). Its prevalence is more than 360 million, which will double by 2030
(Early Treatment Diabetic Retinopathy Study Research Group, 2020; Sanz-Gonzalez SM et al, 2020). The most
frequent cause of disability in patients with DM is ophthalmological complications, in particular, diabetic
retinopathy (Sun H et al., 2022; Wong TY et al., 2020). Ideas about the pathogenesis of DR changed as scientific
knowledge accumulated. Metabolic and inflammatory theories, according to which eye damage in DM was
considered as a consequence of chronic inflammation, were supplemented by recognition of the role of vascular
pathology and, first of all, retinal microcirculation disorders (Kiriluk ML et al., 2019; Wang W et al., 2018). When



evaluating pathological changes of the retina in DR, the primary importance of neurodegeneration processes
should be recognized (Sundstrom JM et al., 2018). Metabolic, inflammatory and vascular changes of the retina in DR
are important from the point of view of damage to neurons, their processes and glial cells. Regardless of other
manifestations, signs of a neurodegenerative process develop in the retina - degeneration and apoptosis of
neurons, astrocytes, and Miiller cells, activation of neuroglia with manifestations of neuronophagy (Simoé R, et al.,
2018, 2019). Gamma-aminobutyric acid (GABA) is the main inhibitory mediator in the mammalian CNS. In the
reting, it is involved in signal transmission from horizontal cells to photoreceptors. Increasing the inhibitory effect
of GABA leads to functional blockade and unloading of amacrine and ganglion cells (Eggers ED et al., 2020, 2023).
These considerations may be the rationale for the use of GABA-ergic drugs in DR. Among the latter, the modulator
of the GABA-benzodiazepine receptor complex, a n-carboline derivative - carbacetam, developed at the Institute of
Physical-Organic Chemistry and Coal Chemistry of the National Academy of Sciences of Ukraine, deserves
significant attention. It has been established that carbacetam exhibits pronounced antihypoxic, anxiolytic and
antishock effects, due to which it can become a promising means of preventing neurogenic dysfunction of various
genesis (Kmet OG et al., 2019; Ziablitsev SV et al., 2017). The known properties of carbacetam allow us to assume
the possibility of its use for pathogenetically justified correction of neurochemical imbalance under conditions of
diabetic retinal damage. The purpose of the research is to study the mechanisms of the development of retinal
neurodegeneration in its diabetic lesion and to justify a new direction of pathogenetic correction by using the
GABA-benzodiazepine receptor agonist carbacetam. Objectives of the study: 1. To identify the morphological signs
of retinal neurodegeneration under the conditions of its diabetic damage and the effect on it of the administration
of insulin and the combination of insulin with the agonist of GABA-benzodiazepine receptors carbacetam. 2. To
determine the expression of a specific neuronal marker - neuron-specific enolase (NSE) and the effect on it of the
introduction of insulin and the combination of insulin with the agonist of GABA-benzodiazepine receptors
carbacetam. 3. To determine the expression of the marker of nerve fibers - neurofilaments (NF-H) and the effect
on it of the introduction of insulin and the combination of insulin with the agonist of GABA-benzodiazepine
receptors carbacetam. 4. To study the state of macroglia and apoptosis of the retina based on the expression of
glial fibrillary acidic protein (GFAP) and caspase-3 and the effect on them of insulin administration and the
combination of insulin with the GABA-benzodiazepine receptor agonist carbacetam. 5. To study the state of retinal
microglia based on S-100 protein expression and the effect on them of insulin administration and the combination
of insulin with the GABA-benzodiazepine receptor agonist carbacetam. 6. To determine the expression of the
marker of pathological angiogenesis - vasculoendothelial growth factor (VEGF) and the marker of hypoxia -
hypoxia-inducible factor-1o (HIF-10) and the effect on them of the introduction of insulin and the combination of
insulin with the agonist of GABA-benzodiazepine receptors carbacetam.
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