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1. BiOTE€XHOJIOTIYHI OCHOBH JIAKTATAETIIPOreHa3HOi CUCTEMMU J1J151 TECTYBAHHS IJIIONPOTEKTOPIB ACTPOLIUTIB 30POBOTO
HEPBY

2. Biotechnological basis of a lactate dehydrogenase system for testing glioprotective compounds in optic nerve
head astrocytes

Pedepar:

1. Y puceprauii npencTaBieHi pe3yibTaTh po3poOKU Ta oNTUMizallii 11aTGopMu CKPUHIHTY TJiONPOTEKTOPHUX
3aco0iB 117151 JIiKyBaHHS [JIayKOMMU. [17151 CTBOPEHHS MOJI€JIbHOI CUCTEMU TECTYBaHHS IJiONPOTEKLii 6yB po3pobieHui
IIPOTOKOJI OTPUMAaHHS i KyJIbTUBYBaHHS [IEPBUHHUX aCTPOLIUTIB rOJIiBKM 30pOBOro HepBy (AI'3H) 3 minTBepA)keHUMU
Mapkepamu acTpoumTis. 171 orpumanoi KysbTypu AI'3H 6ysm onTrMi3oBaHi yMOBY KyJIbTUBYBAHHS Ta IOKPUTTS
noBepxHi. Bysa nposeneHa mopudikauis JIT TecTty Ta ioro apanrauis s oTpuManoi KyaeTypu AI'SH, B pamkax
gKoi 6y ONITUMIi30BaHi nepiogy iHKy6auii 3 iIHIyKTOPOM OKCUIATUBHOTO cTpecy tBHP i TecT-pearentamu.
EdexruBnicTs tBHP sk iHAyKTOpa OKCHIATUBHOTO CTpecy OyJia MigTBEPAXKEHA B TECTAX OL[iHKM PiBHSI pEAKTUBHUX

dopm kucHio (POK) i BukuBaHHS KIIiTHH. TakoxK 6yJI0 [10Ka3aHo, 110 rinepbapuyHo TUCK He BIIJIMBA€ Ha



BIDKUBaHiCTb AI'3H, aze npu 1jpoMy iCTOTHO MifiBUILY€E IX YyTIMBICTb 4O OKCULATUBHOIO CTPECY. Lle yMOXKINBUIIO
[ojiaiblile BUKOPUCTaHHS OKCUIATUBHOrO cTpecy (tBHP) sik naToreHHoro ¢axkTopy BILJIMBY IIPU TECTYBaHHI 3aC00iB
riionporekuii. Haperti, 6ysa npoBeeHa NOpiBHSJIbHA OLjiHKa po3pobiseHoi JIAT cuctemu 3 KOMEPLiTHUM TECTOM
BYDKMBAHHY KJIiTUH MTT 3 BUKOPHCTaHHSIM IPOTOTUIIHOTO aHTUOKCUAAHTa TpojioKca Ta HyTpLiBeThKa
Pecepatposy. 3nauenHsa EC50 (tBHP), orpumasni B JIIT i MTT Tecrax, niATBepAuan TOYHICTb PO3PO6IIEHO]

CHUCTEMU.

2. Optic nerve head astrocytes (ONHAs) are the major glia cell type in the non-myelinated optic nerve head where
they contribute to extracellular matrix synthesis. Pathological changes in glaucoma include reactive astrocytosis, a
process characterized by altered astrocyte gene and protein expression and extracellular matrix remodeling.
ONHAs are highly sensitive to mechanical and oxidative stresses and crucial for the maintenance of retinal
ganglion cell physiology and function. Therefore, glioprotective strategies with the goal to preserve and/or restore
the structural and functional viability of ONHAs to slow progression of glaucoma are of high clinical relevance.
Available methods for the evaluation of drug candidates with glioprotective potential in ONHAs are poorly
developed, laborious and costly, thus causing a challenge for the development of the novel glioprotective
strategies. Therefore, the objective of this work was to establish the scientific premise for glioprotection in
primary ONHA culture and to develop a biotechnological method for the screening of glioprotective compounds
based on their efficacy in reducing or preventing the deleterious effects of oxidative stress in ONHAs. We
formulated the following five specific aims to reach our objective: 1) optimization of the isolation and culturing
techniques for primary rat ONHAs; 2) development and validation of a lactate dehydrogenase (LDH) release assay
for ONHAs; 3) optimization of chemically-induced oxidative stress to use as an insult in primary rat ONHAs; 4)
evaluation of the effects of oxidative stress and hyperbaric pressure on ONHAs; 5) validation of the glioprotective
screening platform using antioxidants in primary rat ONHA culture.
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