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Pedepar:

1. lnceprauist NpUCBA4Y€HA AOCTIIPKEHHIO MOJIEKYJIIPHAX MEXaHi3MiB PO3BUATKY [1aTOJIOTIYHUX CTaHIB POTiBKH,
iHIYKOBaHUX Pi3HMMM YNHHUKAMU, BILIMB SIKMX aCOLIMOBAHUI 3 PO3BUTKOM TiIOKCii, 3a11ajIbHOTO MIPOLECY Ta
HeoBacKyJsipusalii. OCKijIbKY NOPYIIEHHS aBACKYJISIPHOCTI POTiBKU € 3arpO3JIMBUM CTAHOM, 10 IPU3BOIUTH 10
HOTipIIE€HHS 30py 260 H0ro IOBHOI BTPAaTH, Ha CbOTOHIIIHI AeHb MTOIIYK HOBUX €(DEKTUBHUX i 6€3M1eYHNX
MOJYJISITOPIB CyIMHOYTBOPEHHS € aKTyaJIbHOIO ITPOGJIEMOIO0 CydacHOi 6ioximii, 6iomenuimHy Ta KIiHIYHOI
odranbmosorii. O6’eKTOM JOCiIKEHHS JUucepTaLifiHOi pOOOTH € MOJIEKYJISIPHI MEXaHi3MU PO3BUTKY

HEOBACKYJIIDHNX 3aXBOPIOBAHb pOI‘iBKI/I, CIIPDUYMHEHUX JIY>KHUM OMiKOM Ta XpOHi‘IHOIO aJIKOI‘OJIiBaHieIO, ad TaKOX



MEXaHi3MM NIPOTEKTOPHOI Aii aHriocTaTuHIB i Tiaminy. OTXe, MeTy po60TH 6yJ10 CHOPMYJIbOBAHO HACTYITHUM
YUHOM: 3'ICYBaTH MOJIEKYJISIPHI M€XaHi3MU PO3BUTKY IIATOJIOTIYHUX CTaHIB POTiBKU Ta PO3POOUTHU IiTXOAU IO iX
KOpekii. 7151 BUKOHaHHS [TOCTaBJIEHUX y JUCepTaLiliHiil po6OTi 3aBjaHb OyJI0 BUKOPUCTAHO Cy4YacHi 6ioximiyuHi Ta
iMyHOXIMIi4YHI METOIH, a caMe: rejib-eJIeKTPo(ope3 NPOTeiHiB, IMyHOOJIOTHHT, IMyHOEH3VMHUN aHai3, adpinay
xpomarorpagito, eH3uM-Qopes (KeJaaTUHOoBa 3uMorpadis), cneKTpopOTOMETPUYHI METOIU, TICTOJIOTYHI MeToAY, a
TaKO>X METOJIU KyJIbTUBYBaHHS €BKaPiOTUYHUX KJITUH, iIMyHi3allisi TBADWH Ta OTPUMAaHHS MOJIIKJIOHAIbHUAX aHTUTIII,
BM3HAUEHHSI CTYIIEHS] HEOBACKyJIIpU3allii 3a mkasnoo EQpoHa, METOIM CTaTUCTUYHOI 0OPOOKU pe3ysbTaTiB. Y
po6orTi 6yJs10 ocaimkeHo edexkTu PpisionoriyHux iHribiTOpiB HeoBacKysgpu3auii, anrioctatunis (K1-3, K5), ski
[IPUTHIYYIOTb aHrioreHes yepe3s crenudiyHe iHribyBaHHs MPOaHriOreHHOTO CUTHAJIHTY B €HA0TeNiNHUX KIiTHHAX Ta
BOJIOZ{IOTh IMPOTU3AIAJIbHUMMU BIACTUBOCTIMU. Y MPeCTaByeHill poOOTi Breplile BCTAHOBJIEHO, 1110 aHT1OCTaTUHU
IIPOSIBJISIIOTh IIMPOKUI CIIEKTP NPOTEKTOPHUX €(EeKTiB y PoriBLi. 30Kpema, Bepiue 6yJ0 I0Ka3aHo, o
aHTIOCTAaTVMHU [10303aJIEXKHUM YMHOM CIIPUSAIOTH 3MEHIIEHHIO PiBHIB IIPOTEIHIB-MapKepiB, aCOLiI0BaHMX 3 TIIOKCI€0
(HIF-1o), anrioreneszom (VEGF), pemopnentoBannsM i pi6posom TkanuH (MMP-9), aBrodarieto (Beclin-1), minbhicTio
MDKKJIITUHHUX KOHTaKTiB (ZO-1), a TaK0>XX CTPECOM €HI0IIa3MaTUYHOro peTuKkyayMmy (GRP-78) K OCHOBHUX JIAHOK
MaTOJIOTIYHOTO Npouecy. Takok MPpOAeMOHCTPOBAHO TPOTEKTOPHI €(eKTH aHIIOCTaTUHIB I0J0 KIIITUH CaTeiTHOI
rJlii B TpaBMOBAaHI poOriBLi. Briepie nokasaHo, 0 aHIOCTaTUHY PETYJIIOI0Th piBeHb npoteiny ACE2, skuil ciyrye
penentopoM Bipycy SARS-CoV-2, Ta 3HWKYIOTb PiBEHb PELIENITOPA 32 YIIKOAKEHHS POriBKU. Briepiie nosefeHo
BiICYTHICTb IUTOTOKCUYHUX €(PEKTIB aHTIOCTATUHIB HA KJIITUHU IIrMEHTHOTO EIITeJiI0 CITKIBKU 32 TePaneBTUYHOTO
IianazoHy KoHUeHTpauiil (2-100 HM), mo nokasaHo y fociifax Ha KyabTypi kiaitud RPE. Biepiie nokasaHo, 1o
BBE[IEHHS TiaMiHy (25 MI' /KT MacH Tijla) Iypam 3 XpOHIYHOIO aJIKOTOJIbHOIO iIHTOKCHKAlli€l0 YUHUTb KOPUTYBAJIbHY
Ii10, BMEHIIYI0YM HACJIIKY TOKCUYHUX €(EKTIB €TaHOJIy B POriBlli. Biepie BCTaHOBJIEHO, 110 BiTaMiH Bl cripusie
30inbLIEHHIO criiBBigHOMmEHHS BelxL /Bax — noka3HUKa, SIKMHM CBiIYMTb NIPO iHriGyBaHHS allONTO3Y Ta MiJCUJIEHHS
SKATTE3JATHOCTI KJIiTUH y TKAaHMHI POTiBKY 32 YMOB TOKCUYHOTO BIIUBY €TaHOJy. HOBUMU € pe3ysbTaTy, SIKi
IIOBOIATb HEMPOIIPOTEKTOPHI BJIACTUBOCTI TiaMiHy B POriBLji IypiB 32 yMOB TPUBAJIOTO CIIOKMBAHHS €TUJIOBOTO
CIIUPTY, WO IPOSIBJISIETLCS B HOpMasli3alii BMicTy HelipoHanbHUX Mapkepis (NF-H, o-npoTteiny Ta Neu-N), a Takox
3MEHIIEHH] PiBHS aKTMBallii CaTeJIITHOI IJ1ii Ta ekcnpecii BinnosigHoro mapkepa GFAP. Otpumani pesysibrati
CTOCOBHO aHTHAHTIOr€HHOI Jiii aHri0CTaTHHIB Ta iXHIiX IJ1eHOTPONHUX edeKTiB y poriBli 3a ii OMKOIKEHHS MOXYThb
CJIYTyBaTU OCHOBOIO [1711 CTBOPEHHS OCHOBU HOBUX JIiKAPCbKUX IIPENapaTiB [J1s1 Tepalii 3aXBOpIOBaHb [10BEPXHI OKa,
aCoLIMOBaHNUX i3 3alaJIeHHsIM Ta HaJIMiPHOIO HEOBACKYJISIPU3aLli€l0o. 3aCTOCYBaHHS aHTIOCTAaTUHIB MOXe OyTU
[IepCIIEKTUBHMM 3aCO00M 111 HOpMaJli3alil cTaHy TKaHWHM POTiBKY IIifl Yac orepariiii 3 KepaToIlJIaCTUKY [1JIs1
CTBOPEHHS YMOB [17151 6i/1b1I €(DEKTUBHOTO NPVKUBJIEHHS TPAHCIUIAHTATY. Pe3ysibTaTy, o J0BOAATh
AQHTHAIONTOTUYHI Ta HEPONPOTEKTOPHI BIACTUBOCTI TiaMiHy, MOXKYTb OyTA KOPUCHAMMU [1JIs1 PO3POOKU HOBUX
BiTaMiHHUX NpeNnapariB K ePeKTUBHUX 3aC00iB KOPEKLii 0PTanmbMOIOTiYHUX [TPOSIBIB XPOHIYHOI aJIKOTOJILHO]
iHTOKCHKallii. 3aCTOCYyBaHHS OTPUMAHUX Y POOOTI MOJIKJIOHANIBHUAX aHTUTIJ IO JIAKTO(PEPUHY MOXKE CTaTh OCHOBOIO
17151 PO3POOKY HOBUX HEiHBa3UBHUX iarHOCTUYHUX METO/IiB, 3aCHOBAaHMX Ha iIMyHOXIMiuHill fneTeKii piBHs
sakToQepuHy B CIi3HIl pifnHi, 0 3pOOUTH JIIKyBaHHS MAallieHTiB 3 TPaBMaMU OKa Oijbll IEPCOHAI3Z0BAaHUM.
OTpuMmaHi jaHi CTBOPIOIOTh TEOPETUYHE IMiIIPYHTS IJ1s1 BAKOPUCTAHHS PsALy IPOTeiHiB-6ioMapKepiB AJIs1 OLiHKA
CTyIIEHS IEeCTPYKTUBMHX 3MiH y POTiBLi 32 ii TpaBMyBaHH4 K OCHOBU HEIHBa3MBHOI AiarHOCTUKY 3 BUKOPUCTAHHAM
CJIi3HOI pifuHi.

2. The dissertation is devoted to the study of molecular mechanisms of the development of pathological conditions
of the cornea, induced by various factors, the influence of which is associated with the development of hypoxia,
inflammation, and neovascularization. Since corneal avascularity is a threatening condition that leads to
deterioration of vision or its complete loss, today the search for new effective and safe modulators of angiogenesis
is an urgent problem of modern biochemistry, biomedicine and clinical ophthalmology. The object of research of
the dissertation is the molecular mechanisms of the development of neovascular diseases of the cornea caused by
alkaline burns and chronic alcoholism, as well as the mechanisms of the protective action of angiostatins and
thiamine. Therefore, the aim of the work was formulated as follows: to find out the molecular mechanisms of the
development of pathological conditions of the cornea and to develop approaches to their correction. Modern



biochemical and immunochemical methods were used to fulfill the tasks set in the dissertation, namely: protein gel
electrophoresis, immunoblotting, immunoenzymatic analysis, affinity chromatography, enzyme phoresis (gelatin
zymography), spectrophotometric methods, histological methods, as well as methods of eukaryotic cultivation
cells, immunization of animals and obtaining polyclonal antibodies, determination of the degree of
neovascularization according to the Efron scale, methods of statistical processing of results. The work investigated
the effects of physiological inhibitors of neovascularization, angiostatins (K1-3, K5), which suppress angiogenesis
through specific inhibition of proangiogenic signaling in endothelial cells and have anti-inflammatory properties.
In the presented work, it was established for the first time that angiostatins exhibit a wide range of protective
effects in the cornea. In particular, it was shown for the first time that angiostatins in a dose-dependent manner
contribute to a decrease in the levels of marker proteins associated with hypoxia (HIF-1o), angiogenesis (VEGF),
tissue remodeling and fibrosis (MMP-9), autophagy (Beclin-1), intercellular tight contacts (ZO-1), as well as
endoplasmic reticulum stress (GRP-78) as the main links of the pathological process. The protective effects of
angiostatins on satellite glia cells in the injured cornea have also been demonstrated. For the first time,
angiostatins were shown to regulate the level of the ACE2 protein, which serves as a receptor for the SARS-CoV-2
virus, and to reduce the level of the receptor in corneal damage. For the first time, the absence of cytotoxic effects
of angiostatins on cells of the retinal pigment epithelium in the therapeutic range of concentrations (2-100 nM)
was proven, which was shown in experiments on RPE cell culture. For the first time, it was shown that
administration of thiamine (25 mg/kg body weight) to rats with chronic alcohol intoxication has a corrective
effect, reducing the consequences of the toxic effects of ethanol in the cornea. It was established for the first time
that vitamin Bl contributes to an increase in the ratio of BclxL /Bax - an indicator that indicates the inhibition of
apoptosis and the strengthening of the viability of cells in the tissue of the cornea under the conditions of the toxic
effect of ethanol. New are the results that prove the neuroprotective properties of thiamine in the cornea of norats
under the conditions of long-term consumption of ethyl alcohol, which is manifested in the normalization of the
content of neuronal markers (NF-H, o-protein and Neu-N), as well as a decrease in the level of activation of satellite
glia and the expression of the corresponding GFAP marker. The obtained results regarding the antiangiogenic
effect of angiostatins and their pleiotropic effects in the damaged cornea may serve as a basis for creating a new
drugs for treatment of ocular diseases associated with inflammation and neovascularization. The use of
angiostatins can be a promising tool for normalizing the condition of the corneal tissue during keratoplasty. The
results proving the anti-apoptotic and neuroprotective properties of thiamine may be useful for the development
of new vitamin preparations as effective means of correcting the ophthalmic manifestations of chronic alcohol
intoxication. The use of polyclonal antibodies to lactoferrin obtained in the work can become the basis for the
development of new non-invasive diagnostic methods based on immunochemical detection of the level of
lactoferrin in tear fluid, which will make the treatment of patients with eye injuries more personalized. The
obtained data create a theoretical basis for the use of a number of protein-biomarkers to assess the degree of
destructive changes in the cornea due to its trauma as a basis for non-invasive diagnostics using tear fluid.
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