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Cepowk A. B. JliarHOCTMYHA Ta MaTOT€HETHYHA POJIb MApKEPiB armonTosy y
PO3BUTKY 1 MPOrpecyBaHHI TJIAyKOMHOI ONTHYHOI HeHpomaTii Mmicis XipypriyHoro
JIKyBaHHS TIEPBUHHOI BIIKPUTOKYTOBOI Tnaykomu. — KaamidikariiiHa HaykoBa
mparis Ha IIpaBax pPyKOIHCY.

Huceprarniist Ha 3100yTTS CTymneHs JokTopa (urocodii 3 ramy3l 3HaHb
«OxopoHa 3J0pOB’s» 3a cHeriaibHicTIO «MeauiuHay (HayKoBa CHEIiaTbHICTh
«Od¢ranpMoioris»). — HalioHalbHUI YHIBEPCUTET OXOPOHHU 3J0POB’sl YKpaiHu
imeni 1. JI. llynuka MO3 Ykpainu, Kuis, 2021.

JlucepTrariss TpUCBSYCHA BHPIMICHHIO aKTyaJlbHOTO 3aBAaHHS Cy4acHOI
odTanbMOJIOrii — ONTUMI3AIll JIarHOCTUKU Ta TPOTHO3YBAHHS PO3BUTKY Ta
IIPOrPECYBAHHS TJIAYKOMHOI ONTHYHOI HEMpomnaTii Mmiciis XIpypriYHOTO JIIKyBaHHS
nepBUHHOT BiAKpuTOKyTOBOi Tiaykomu (IIBKI) Ha miacTaBi KOMILIEKCHOTO
BUBYCHHS PETYJIATOPHUX BHYTPINIHBOKIITUHHUX (akTopi anontosdy (SAPO-1/Fas
(sCD95), sFas-nuranny).

[lepBuHHAa BIAKPUTOKYTOBa TJIayKOMa — OJHA 3 TOJIOBHUX MPHUYUH
C1aOKO30pOCTI 1 CHIMOTH cepeil JAOPOCIOro HaceleHHs. 3a JaHUMH Oaratbox
MDKHApOJIHUX Ta BITYM3HAHMUX JHociimkeHb nomupeHicts [IBKT 36ibmryeTses 3
BikoM: B cepennbomy Billi (40-45 pokiB) Ha [IBKI" ctpaxnae 0,1% naceneHHs, B
noxwuiomy Biri (50-60 poki) — 1,5-2%, B ctapedomy Bitli (75 pokiB i cTapiie)
ctpaxkgae Outs 10% wnacenenns. 3a manumu BcecBiTHBOI opranizarlii 0XOpOHHU
3nopoB’st (BOO3), rmaykoma CTOITh Ha APYromMy MiCIll ce€pejl 3aXBOPIOBaHb, 110
MPU3BOIATH IO CIINOTH, 1 cTaHOBUTH Bix 0,6% mo 33,0%. B Ykpaini mommpeHicTh
rJIaykoMu y nopociux BikoMm 18 pokiB i ctapmie ckiana y 2016 pomi — 452,7, B
2017 poui — 458,0 na 100 000 HaceneHHsI BiMIOBIIHO.

Honenasna [IBKI' posrmsmanu Tiapkd sIK 0(TaqbMOJOTIYHY MATOJIOTIIO,
OCHOBHHM TPOSIBOM SIKOi OYyJIO MOPYIICHHS TiAPOAMHAMIKH, SK€ MPHU3BOAMIO JI0
NOpYIIeHb LUPKYJALIi BHYTpilIH00YHOI piaguHu (BOT) Ta imemii 3 po3BUTKOM
IJIayKOMHOI ONITUYHOI HEeHpomnaTii.

Bigomo, 1mo sKmo maHcu 30epertTu 3ip ypakeHOTOo TIJIayKOMOIO OKa 3a

JIOTIOMOTOI0 KOHCEPBATUBHOTO YU JIA3€PHOTO JIKYBaHHS, UM X KOMOiHALI HU3KH,



TO CHEMiaTICTH NEePeXOosiTh N0 XipypriuHoro. MeTa XipypriYHOrO BTpY4aHHS
noJiirae Hacamriiepes] y nocsaraeHHi minpoBoro BOT 1, sk HacmimIoOK, — 3yMUHEHHS
Yy 3MEHIIEHHs MBUIKOCTI mporpecyBanHss ['OH 1 crabim3ariii 4u IiABUIICHHS
30pOBUX (YHKIIIH.

Ha cporogHi akTHBHO TIOMIMPIOETHCS META0OJIIUHA TEOpiss PO3BUTKY
INIAyKOMHO1 HeWpomnaTii, (QyHIaMEHTOM SKOI € TMOPYIICHHS MEePEKUCHOTO
OKHUCJICHHS 1 E€KCAaWTOTOKCHUYHICTh. TaKoX € maHi MpO 3HWKEHHS MOTCHINATY
€H3MMATHUYHOI AHTUOKCHUJAHTHOI CHCTEMH CITKIBKM Ta 30pOBOTO HEPBY IpHU
EKCIIEPUMEHTAJIbHIN TJAyKOMI, M0 MiATBEPKYBAIOCA 3HMKEHHSIM AKTUBHOCTI
CYNEPOKCHIIUCMYTa3H, Karaja3d, TJIYTaTIOHMEPOKCHAA3W 1 TIyTaTiOH-S-
TpaHcdepasu.

VYV TOM ke 4Yac OCTaHHI JOCIIIKEHHS 3HAXOIATh BCE OUIBIIE IIICTAaB JJIA
BIJIHOIICHHS TJIAYKOMHM JI0 TPYIH 3aXBOPIOBaHb, B OCHOBI SKUX JIEXKATh MPOIIECU
amonTo3y, OOyMOBJIGHI €KCIpPECI€l0 MPOANONTHUYHUX TEHIB 1 OUIKOBOIO
nepeOyJ0BOI0 BMICTY KIITHH. Fas-peuenTtop, Takox Bigomuili sk APO-1 ab6o
kiactep pudepentiroans 95 (CD95) BimHocHuThCs 10 ciMelicTBa perenitopa TNF
(TNFRSF6) 1 sBise cobOoro OUIOK, SKHUH y JIIOJUHU KOJIYEThCs Fas-reHowm.
Peuienitop Fas € penentopom «cMepTi», SIKUM JOKaIi30BaHUN HA TTOBEPXHI KIIITHH;
WOT0o aKkTUBAIlig TPHU3BOIAUTH JI0 3aIMyCKY 3alporpaMoBaHOi 3aruOeni KIITUHU —
amomnTo3y 3a JAOMOMOTO 301pKH CHUTHAJbHOTO KOMIUIEKCY, IO 1HAYKY€E 3aru0enb
writuan  (death-inducing signaling complex — DISC) i moganbIinoi akThBaiii
Kacrnasu-8.

Jlirang CD95-L a6o FASL € crnemudiuyauM aroHicToM aias MeMOpaHHOT
mosiekynu Fas-perientopa. lle iHTerpanpHuil OUTOK MEMOpaHH, SKUM MOXKE
BUXOJUTH B MO3AKJIITUHHE CEPEJOBHIIE 1 JIATH K PO3UMHHHUHN HMUTOKIH ((akTop
pocty). 3B's3yrounch 31 cBoiM perenropoM, CD95-L Bkitouae nmaniror nepenadi
CUTHAITy, IO TPHU3BOAUTH JO amonTo3y. € maHi, fKi MOKa3ylTh, IO CHUCTEMA
CD95-L/CD95 moke MaTH BiTHOLICHHS JO 3aruOeii HEHpPOHIB CITKIBKH IpH
IJIAyKOMHIM ONTUYHIN HeWpomatii. AMIHOKHCIOTHa NOCHiAoBHICTh FasL wmae
3"HauHy romouiorito 3 TNFa.

TakuM 4MHOM, KOMIUIEKCHE BUBYEHHS PETYJISTOPHUX BHYTPIIIHBOKIITHHHUX



daxropis armmonto3y npu [IBKI (SAPO-1/Fas (sCD95), sFas-murany) n103BOJIMTH
3’siCyBaTH HOBI BaXKJIMBI JJAHKU MATOTEHE3y TJIAYKOMHOI ONTHUYHOI HeWpormartii Ta
OOTpYyHTYBaTH MATOTEHETHYHI 3ac001 J1arHOCTUKHU Ta MPOTHO3YBAaHHS ii PO3BUTKY
HICJIsI XIpYPrivyHOTO JIIKYBaHHS.

06 ’exm 0ocniodcenHs: IEpBUHHA BlIKpUTOKyTOBa riaykoma (MKbB-10: H40).

Ilpeomem Oocniddicenns: TIIayKOMHaA ONTHYHA HeHpomatisi, (akTopu
aronto3y SAPO-1/Fas (SCD95), sFas-nurann y BHyTPIlIHEOOYHIN PiIUHI.

Memoou OOCTIONHCEHHS: 3araJIbHOKJIIHIYHI, o¢TaaIbMOJIOT14HI,
IMyHO()EpMEHTHI, CTATUCTUYHI.

3ae0anmus 0ocnioxnceHs:

1. JocmiauTy e(pEeKTHUBHICTh PI3HUX CYYaCHHUX METOJIB XIPYypTi4HOIO
JIKYBaHHSI IEPBUHHOI BIIKPUTOKYTOBOI TJIAYKOMHU Ta OCOOJIMBOCTI MPOTPECYBaHHS
rJIayKOMHO1 ONTHUYHOI HeMpomnaTii y HaWOmmK4l Ta BIJJQJICHI CTPOKU
CIIOCTEPEIKEHHS.

2. BuBunTH y BHYTPINIHBOOYHIM PiIWHI piBEHb BMICTY (DaKTOpPY HEKpPO3y
nyxiauH-o. (TNFa), #oro 3B’s30k 31 crartio, BikoM, crtamieto [IBKI, piBHem
noyatkoBoro BOT 1 TpuBanicTiO 3aXBOPIOBAHHS.

3. BuBunTH y BHYTpIIIHROOYHINA piauHI BMICT (hakTopiB amonto3y (SAPO-
1/Fas (sCD95), sFas-iaumranmy), ix 3B 530K 31 cTaTTio, BikoMm, ctamiero [IBKT,
piBHeM noyatkoBoro BOT 1 TpuBamnicTio 3aXBOPIOBaHHS.

4. BuBuutu poiib daktopy Hekpo3y nyxiauH-o (TNFa) Ta daxTopiB amontosy
(SAPO-1/Fas (sCD95), sFas-nuranmy) y BHYTPIIIHBOOYHIA  pigMHI B
IPOrPECYBAHHI IIAYKOMHOI ONTHYHOI HEWMpomnaTii MCis XipypriuyHoOro JiKyBaHHS
[1BKT".

5. BcranoBuTu MexoBi 3HaueHHS (akTtopy Hekpo3y mnyxymH-o (TNFo) Ta
dakrtopiB amonto3y (SAPO-1/Fas (sCD95), sFas-nuranmy), npu sIKUX Mae Miciie
nporpecyBarts ['OH micns xipypriunoro nikyBanas [IBKT'.

6. Ha migcraBi OTpUMaHMX JaHUX PO3POOMTH MaTeMaTHYHY MOJIEIb
nporHo3yBanHs nporpecyBanHs ['OH micns xipypriudoro jikyBaras [IBKT.

VYV nepuioMy po3auii IUCEpTallii HaBEJAEHO aHalli3 Cy4acHOi JiTepaTypH 3

npobyieM TMONIMPEHOCTI, €eTIoNorii Ta TMaroreHe’y 1 Cy4acHHX METO[IIB



npodinaktuky, giarHocTuku Ta JikyBaHHa [IBKI'. Amnamiz HaykoBux poOiT 3a
OCTaHHI POKH, TOKa3aB HEBHPIIICHICTh MNpoOJIeMH €(QEeKTUBHOTO JIIKYBaHHS
3aXBOPIOBAHHS Ta BUSBUIJIO HEOOXIJIHICTH MOIIYKY HOBHMX JIAHOK maroreHesy. Lle
HAJaJI0 MOXKJIUBICTh PO3KPUTH MOTEHITIA BUBYCHHS IMyHO(PEPMEHTHUX YNHHUKIB
nosiBu Ta nporpecyBanns 'OH Ha cydacHOMy piBHI PO3BUTKY HayKH.

VY napyromy po3aiiai aucepraliii MpeacTaBICeHO AW3aiH, MaTepiall 1 METOJIU
nociimkeHHs. Po3ain nae moBHe mpecTaBiICHHS PO KUTBKICTh Ta 3arajbHUil CTaH
3a]ly4eHUX Y JIOCHIIPKEHHS XBOPHUX, iX po3moail no rpynax. [ligx cnocrepexeHHsIM
sHaxommwiock 150 xBopux (150 oweit) 3 TIBKI I-III cramiii. JlaBHiCTB
3axBoproBaHHS ckiana 3-10 pokis. HomosikiB Oyio 72, xxiHOK — 78. Bik marieHTiB
ckiaB 39-69 pokiB. PiBenr BOT komuBabcs Bim 15,0 mo 34,0 MM pT. cT. 1 B
cepennpomMy ckiaB 28,5 + 3,0 mm pr. cT. [lepmry rpymy crioctepekeHHs ckiianu 69
xBopux (69 oueit), sskum Oyna BukoHaHa tpadekynekromis (TET) 3 iMmtanTariieto
mryHta Ex-Press. JIpyry rpyny cnocrepexenns ckiaiau 81 xBopuii (81 oko), skum
OyJ10 BHUKOHAHO JBOETAalHE JIIKyBaHHSA: 1 eram — HempoHMKarouya TJIMOOKa
ckaepextomisi (HI'CE); 2 eram — ma3zepHa 1eclieMeTOrOHIONMYHKTYpa Yepe3 2 THKH1
nicisg 1 eramy. B po3niui npeacTtaBieHU MOBHUM OMUC METOAIB JOCTIIKEHHS Ta
mikyBanHs. [limpo3ain cTaTuCTUYHOI OOpOOKM OTPUMAaHUX PE3yJIbTaTIiB MICTUTH
PI3HOMaHITHUM PSiJi CTATUCTUYHUX TOKA3HUKIB, METOJIB Ta 3acCO0IB OOYMCIICHHS
JAHUX, SIKI JO3BOJISIIOTH PETENbHO TMEPEBIPUTH 1 MIATBEPAUTH CTATUCTUUHY
3HAUYYIIICTh OTPUMAHUX PE3YJIbTaTIB.

Y TperboMy pO3ILII HaBEAEHO JdaHl 1010 BUBYEHHS OCOOJIMBOCTEH
MPOTPECYBaHHS TJIAYKOMHOT ONTHUYHOI HeWpomaTii micias pPI3HUX BUJIB
AHTUTJIAYKOMATO3HUX  OMepaiiii B  HAWOMMX4l Ta  BUIIAJIEHI  CTPOKH
CTIOCTEPEIKEHHSI.

[IpoBeneni KIiHIYHI TOCTIPKEHHS] BCTAHOBUIIU, IO YacTOTa MPOTPECyBaHHS
['OH y xBopux IIBKI" uepe3 3, 6 micsis, 1 1 2,5 poku micns BukoHanHst TET 3
iMIuTanTariero myHrta EX-Press cknana 4,35 %, 8,69 % 1 12 % BignoBiaHO; micis
HI'CE 3 nmopanbio jla3epHOI0 JecueMeToronionynkrypow — 1,25 %, 9,88 %,
13,6 % BIAMOBIAHO 1 CTATUCTUYHO HE BIJPI3HAIACh. BHKOHAHHS pI3HUX

OIIEpPaTUBHUX BTPYYaHb, K Qictymiziytodoro tuny (TET 3 iMmnanTami€eo nryHTa



Ex-Press), tak 1 nemponukHoro tuny (HI'CE 3 mnonamemior na3epHOO
JIECIIEMETOTOHIOMMYHKTYpOI0) HE JaBajio IiepeBar B IUIaHI MpOdiIIaKTUKU
nporpecyBadts 'OH y xBopux [1BKI' y BigaaieHi CTpOKU CIIOCTEPEIKEHHS.

YeTBepTHil po3ain aucepraiii MPUCBAYEHO BUBUYCHHIO MapKepiB amomnTo3y y
BHYTPIIIHBOOYHIN PIAMHI Ta iX 3B'SI30K 3 MPOTHO3YBAHHSM TJIAYKOMHOT ONTHYHOI
HeWponaTii micis  XIpypriyHoro JIKyBaHHS Yy XBOpPUX Ha IEPBUHHY
BIIKPUTOKYTOBY Tyiaykomy. Ha 0a3i BUBUEHHS LIMX MapKepiB BCTAHOBJICHO HOBI
MoxJMBOCTI mporHodyBaHHss ['OH. B upomy mumani st 3’dacyBaHHS 3B’SI3KY
MOKAa3HUKIB, 1110 OyJ0 BHU3HAYeHO J0 omepaili, Ha mnporpecito ['OH OyB
IIPOBEICHUI pErpeciiiHuil aHami3, B pe3yibTari sSKoro Oyino BimiOpaHO Tpu
NOKAa3HUKH, SKI Maji JOCTEMEHHUHM BIUIMB Ha MPOTPECII0 INIAYyKOMHOI ONTUYHOI
HelponaTii: mpsMa 3anexHicTh BusiBiieHa s TNFa, 3BoporHa — mis BOT 1
sFas/Apo-1. [Ipu BUKOpHUCTaHHI PO3POOJICHOT MOJEII JOCATHYTO OC3MOMUIIKOBE
nporHo3yBaHHsa HasiBHOCTI mporpecii 'OH y mamieHTiB B micisoneparitHoMy
NEePioi MPOTITOM OJHOTO POKY MPH 3arajibHiil TOYHOCTI mporHo3y 95,4 %.

Y m’stoMy po3auii poOOTH MPOBEAEHO Y3arajbHIOYHM aHalll3 OTpUMaHUX
pe3yabTaTiB poOOTH, iX CIIIBCTaBJICHHS 13 ICHYIOUMMH HAyKOBUMH JaHUMH.
JloBeneHa HaykoBa Ta TMpaKTUYHA I[IHHICTb OTPUMAHUX pE3yJbTaTiB, BUSBIICHI
HUIAXU iX TMOJAjbIIOr0 BHUKOPUCTAHHS y HACTYMHUX JOCHIIKEHHSAX JUIf
MOJIIMILIEHHS 1arHOCTUKY, Npo@dimakTuku Ta JikyBaHHs [IBKT .

Haykoea nosusna ompumanux peszynomamig. J|omOBHEH1 HayKOB1 JaHi PO
BIUIMB PI3HUX BUAIB onepaTtuBHUX BTpyuyaHb npu [IBKI' Ha mporpecyBanns I'OH.
BcranoBneno, mo uactora mporpecyBanHs ['OH y xBopux [IBKI' uepes 3, 6
micsamiB 1 1 pik micnsa BukoHanHs TET 3 immianTarieto mrynta EX-Press ckmana
4,35 %, 8,69 % 1 12 % sianmosigHo; micast HI'CE 3 mopamnsinoro J1azepHOIO
necreMeToronionynkTypot — 1,25 %, 9,88 %, 13,6 % BiamoBigHO 1 CTATUCTUYHO
HE BiJpi3HsIach. BUKOHaHHS ONepaTUBHUX BTpPYy4YaHb, SK (PICTYNI31yI04Oro, Tak 1
HEIMTPOHMKAIOUOTO TUITy HE JaJi0 MepeBar B IUIaHl NpOo(QUIaKTUKU MPOTPecyBaHHS
['OH y xBopux [1BKI" y BigganeHi CTpOKH CIIOCTEPEIKESHHS.

Bnepue y xBopux Ha [IBKI' BU3HaueHa [1arHOCTUYHA 3HAYYUIICTh BMICTY Y

BHYTpilIHROOUHIN piguHi dakropi amonro3y (TNFa, FasL, SAPO-1/Fas). 3rimHo



no craxii [IBKT" Bmict y BOP TNFo ta FasL 306imemryBaBcsi, a SFas/Apo-1 —
smenmryBaBcs  (P<0,001). HaiiGinpmuii abcomotHuii mpupict 'y BOP  0ys
BiamideHut s TNFo. Ilicns omepatuBHoro mikyBanHs [IBKI' 3a HasBHICTIO
nporpecii 'OH Bmict y BHyTpimHbo0ouHil piguHi TNFa 1 FasL 6yB Bumum, Tomi
sk Bmict SFas/Apol — menmuMm (p<0,001). MakcumanbHa aOCONIOTHA Pi3HMIIS
Oyna nasBHa ais SFas/Apo-1 (y 2,5 pasu), menroro a1 TNFa (y 1,7 pas3u) i FasL
(v 1,6 pasm).

Bnepmie, Ha migcraBi  6aratoakTOpHOTO  perpeciiHoro  aHamizy,
BCTAaHOBJIEHO, 110 nporpecito 'OH mpoTsarom poky micisi OnepaTUBHUX BTPY4YaHb
Bu3Ha4aTh BMicT y BOP TNFa i sFas/Apo-1, a takoxx BOT uepe3 Tpu micsiii
micast omeparii. Ha migcraBi mmMx MOKa3HUKIB pO3paxoBaHa MOJIENb MPOTHO3Y
nporpecii 'OH (AUC=0,978+0,170; 95% BI 0,945-1,000; p<0,001). TounicTh
Mozeni ckiana 95,4%.

OpHodakToOpHMl JIOTICTUYHUN PETpeciiHUi aHaMi3 JOBIB BIUIUB BMICTY Y
BOP TNFa, FasL i sFas/Apo-1 na HasiBHICTE abo BigcyTHicTh mporpecii OH B
micisionepamiftHoMy mepioai. 3Haku [-kKoe(illieHTIB BKa3yBalld Ha MPIMY
3aJIeXKHICTh UMOBIPHOCTI MPOrHo3y Big BMicTy Yy BOP no onepamii TNFa 1 FasL 1
3BOPOTHY — Bif BMicTy SFas/Apo-1. UyTnuBiCTh po3paxoBaHUX MOJEJICH II0JI0
nporpecii 'OH cknana 100,0%.

Ilpakxmuuna 3Hauumicmo ompumanux pezyabmamie. Po3poOneHuit 1
BIIPOBADKCHUI B TMPAKTUKy METOJ MPOTHO3yBaHHs mnporpecyBanHs ['OH micns
xipypriunoro jikyBaHnHs [IBKT'.

Po3paxoBaHi Mek0B1 KpUTHYHI 3HaueHHs BMicTy y BOP MapkepiB anonTo3sy,
npu SKUX NporHo3yerbes mporpecis 'OH mpoTsroM poky miciisi onepaTUBHHX
BTpy4aHb: TNFo — 6inbme 3,04 nr/mur; FasL — Ginbine 42,67 nr/mi, sFas/Apo-1 —
mewnte 0,45 Hr/mit.

Ilyonixayii. 3a Temoro aucepranii omyONiKoBaHO 9 HayKOBUX IMpallb, SKi
Bi/NoB11at0Th BuMoram 11. 11 [ToctanoBu Kabinety minictpiB Ykpainu Ne 167 Bin
06.03.2019 p. «IIpo mpoBeaeHHS EKCIEPUMEHTY 3 MPUCYIKEHHS CTYTEHS IOKTOpa
¢binocodiin, B Tomy uuciai 2 poOOTH — CTaTTI B KypHaiax, SKl BIANOBIAAIOTH

«[lepeniky HaykoBuX ()axOBUX BUJIaHb Y KpaiHU, B IKMX MOXYTh MyOJIIKyBaTUCS



pe3yiabTaTh JUCEpPTaliMHUX pOOIT Ha 3100YyTTS HAYKOBUX CTYIEHIB JOKTOpa
HayK, KaHAuaaTa HayK Ta CTyIeHs JokTopa ¢inocodii», 1 podora — crarts y
3aKOPJAOHHOMY BHJaHHI €BpoCOIO3y, 3 HampsMy, 3 SKOro MiJArOTOBJIEHA
aucepranis. 6 poOiT — Te3uw y Marepiayiax HayKOBO-TIPAKTUYHUX KOH(DepeHIIii,
3’13711B, CUMIO31yMIB, Y TOMY YHCJl 1HO3EMHHUX, IO 3aCBIIYYIOTh ampoOarlito
MartepialiB JUCEepTaIlli.

Knouosi cnosa: nepBuHHA BIAKPUTOKYTOBA TJIAyKOMa, INIAyKOMHAa ONTHYHA

HeWponaris, IarHOCTHKA, XIpypriyHe JIIKyBaHH:, ()aKTOPHU aroITo3y.



ABSTRACT

Serdiuk A. V. Diagnostic and pathogenetic role of apoptosis markers in the
development and progression of glaucoma optic neuropathy after surgical
treatment of primary open - angle glaucoma. - Qualifying scientific work on the
rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the field of knowledge
22 “Health” by specialty 222 "Medicine" (scientific specialty “Ophthalmology”). -
Shupyk National University of Health of Ukraine of the Ministry of Health of
Ukraine, Kyiv, 2021.

The dissertation is devoted to the solution of the urgent task of modern
ophthalmology — optimization of diagnostics and forecasting of development and
progression of glaucoma optic neuropathy after surgical treatment of primary open
— angle glaucoma (POAG) on the basis of complex studying of regulatory
intracellular factors of apoptosis (SAPO-1 / Fas (sCD95), sFas ligand).

Primary open-angle glaucoma (POAG) is one of the main causes of low
vision and blindness in the adult population. According to many international and
domestic studies, the prevalence of POAG increases with age: in the middle age
(40-45 years) 0.1% of the population suffers from POAG, in the elderly (50-60
years) - 1.5-2%, in the elderly age (75 years and older) affects about 10% of the
population. According to the World Health Organization (WHO), glaucoma is the
second most common cause of blindness, ranging from 0.6% to 33.0%. In Ukraine,
the prevalence of glaucoma in adults aged 18 and older in 2016 was 452.7, in 2017
- 458.0 per 100,000 population, respectively.

Until recently, POAG was considered only as an ophthalmic pathology, the
main manifestation of which was a violation of hydrodynamics, which led to
disorders of circulation of intraocular fluid (IOF) and ischemia with the
development of glaucoma optical neuropathy.

It is known that if the chances of preserving the vision of a glaucoma-affected
eye with conservative or laser treatment, or a combination of a number, specialists
go to surgery. The purpose of surgery is primarily to achieve the target IOP and, as

a consequence, to stop or reduce the rate of progression of GON and stabilize or



increase visual function.

Today, the metabolic theory of the development of glaucoma neuropathy is
actively spreading, the foundation of which is the violation of peroxidation and
excitotoxicity. There is also evidence of a decrease in the potential of the
enzymatic antioxidant system of the retina and optic nerve in experimental
glaucoma, which was confirmed by a decrease in the activity of superoxide
dismutase, catalase, glutathione peroxidase and glutathione-S-transferase.

At the same time, recent studies are finding more and more grounds for
classifying glaucoma as a group of diseases based on apoptosis processes caused
by the expression of proapoptotic genes and protein rearrangement of cell contents.
The Fas receptor, also known as APO-1 or differentiation cluster 95 (CD95),
belongs to the TNF receptor family (TNFRSF6) and is a protein that is encoded by
the Fas gene in humans. The Fas receptor is a "death” receptor that is localized on
the cell surface; its activation leads to the start of programmed cell death
(apoptosis) by assembling a signal complex that induces cell death (death-inducing
signaling complex - DISC) and subsequent activation of caspase-8.

The CD95-L or FASL ligand is a specific agonist for the Fas receptor
membrane molecule. It is an integral membrane protein that can enter the
extracellular environment and act as a soluble cytokine (growth factor). By binding
to its receptor, CD95-L activates a signal transduction chain that leads to apoptosis.
There is evidence to suggest that the CD95-L / CD95 system may be involved in
the death of retinal neurons in optic glaucoma neuropathy. The amino acid
sequence of FasL has significant homology with TNFa.

Thus, a comprehensive study of regulatory intracellular factors of apoptosis in
POAG (sAPO-1 / Fas (sCD95), sFas-ligand) will elucidate new important links in
the pathogenesis of glaucoma optic neuropathy and substantiate the pathogenetic
means of diagnosis and prediction of its development after surgery.

Object of research: primary open-angle glaucoma (ICD-10: H40).

Subject of research: glaucoma optic neuropathy, apoptosis factors SAPO-1 /
Fas (sCD95), sFas-ligand in intraocular fluid.

Research methods: general clinical, ophthalmological, enzyme-linked



Immunosorbent assay, statistical.

Objectives of the study:

1. To investigate the effectiveness of various methods of surgical treatment of
primary open-angle glaucoma and the features of the progression of glaucoma
optic neuropathy in the near and long term.

2. Examine the level of tumor necrosis factor-a. (TNFa) in the intraocular
fluid, its relationship to gender, age, stage of POAG, the level of initial IOP and
the duration of the disease.

3. To study the content of apoptosis factors (SAPO-1 / Fas (sCD95), sFas-
ligand) in the intraocular fluid, their relationship with sex, age, stage of POAG, the
level of initial IOP and the duration of the disease.

4. To study the role of tumor necrosis factor-o. (TNFa) and apoptosis factors
(SAPO-1 / Fas (sCD95), sFas-ligand) in intraocular fluid in the progression of
glaucoma optic neuropathy after surgical treatment of POAG.

5. Establish cut-off values for tumor necrosis factor-a. (TNFa) and apoptosis
factors (SAPO-1 / Fas (sCD95), sFas-ligand) at which GON progression occurs
after surgical treatment of POAG.

6. Based on the obtained data, develop a mathematical model for predicting
the progression of GON after surgical treatment of POAG.

The first section of the dissertation presents an analysis of modern literature
on the problems of prevalence, etiology and pathogenesis and modern methods of
prevention, diagnosis and treatment of POAG. Analysis of scientific work in recent
years has shown the unresolved problem of effective treatment of the disease and
revealed the need to find new links in the pathogenesis. This provided an
opportunity to reveal the potential for studying enzyme-linked immunosorbent
assays for the emergence and progression of GON at the current level of science.

The second section of the dissertation presents the design, material and
research methods. The section gives a complete picture of the number and general
condition of patients involved in the study, their distribution into groups. 150
patients (150 eyes) with stage I-111 POAG were under observation. The duration of
the disease was 3-10 years. There were 72 men and 78 women. The age of the



patients was 39-69 years. The level of IOP ranged from 15.0 to 34.0 mm Hg. and
averaged 28.5 + 3.0 mm Hg. The first group consisted of 69 patients (69 eyes) who
underwent trabeculectomy (TET) with Ex-Press shunt implantation. The second
group of observations consisted of 81 patients (81 eyes) who underwent two-stage
treatment: Stage 1 - non-penetrating deep sclerectomy (NDSE); Stage 2 - laser
descemetogoniopuncture 2 weeks after stage 1. The section provides a complete
description of research and treatment methods. The section of statistical processing
of the obtained results contains a variety of statistical indicators, methods and
means of data calculation, which allow to carefully check and confirm the
statistical significance of the obtained results.

The third section presents data on the study of the features of the progression
of glaucoma optic neuropathy after various types of antiglaucoma surgery in the
short and long term.

Clinical studies have shown that the frequency of progression of GON in
patients with POAG at 3, 6 months, 1 and 2.5 years after TET with implantation of
Ex-Press shunt was 4.35%, 8.69% and 12%, respectively; after NDSE followed by
laser descemetogoniopuncture - 1.25%, 9.88%, 13.6%, respectively, and did not
differ statistically. The performance of various surgical interventions, both
fistulizing type (TET with Ex-Press shunt implantation) and impermeable type
(NDSE with subsequent laser descemetogoniopuncture) did not provide
advantages in terms of prevention of GON progression in patients with POAG in
the long-term follow-up.

The fourth section of the dissertation is devoted to the study of markers of
apoptosis in intraocular fluid and their relationship with the prediction of glaucoma
optic neuropathy after surgery in patients with primary open-angle glaucoma.
Based on the study of these markers, new possibilities for predicting GON have
been established. In this regard, to determine the relationship of indicators that
were determined before surgery, the progression of GON was regression analysis,
which selected three indicators that had a significant impact on the progression of
glaucoma optic neuropathy: a direct relationship was found for TNFa, reverse - for

IOP and sFas / Apo-1. Using the developed model, error-free prediction of the



presence of GON progression in patients in the postoperative period for one year
was achieved with an overall accuracy of 95.4%.

The fifth section of the work provides a generalized analysis of the results of
their work, their comparison with existing scientific data. The scientific and
practical value of the obtained results is proved, the ways of their further use in the
following researches for improvement of diagnostics, prevention and treatment of
POAG are revealed.

Scientific novelty of the obtained results. Scientific data on the influence of
different types of surgical interventions in POAG on the progression of GON have
been supplemented. It was found that the frequency of progression of GON in
patients with POAG in 3, 6 months and 1 year after TET with implantation of Ex-
Press shunt was 4.35%, 8.69% and 12%, respectively; after NDSE with subsequent
laser descemetogoniopuncture - 1.25%, 9.88%, 13.6%, respectively, and did not
differ statistically. Performance of surgical interventions, both fistulizing and non-
penetrating type did not give advantages in terms of prevention of GON
progression in patients with POAG in the long-term follow-up.

For the first time in patients with POAG, the diagnostic significance of the
content of apoptosis factors in the intraocular fluid (TNFa, FasL, SAPO-1 / Fas)
was determined. According to the POAG stage, the content of TNFa and FasL in
IOF increased, and sFas / Apo-1 decreased (p <0.001). The largest absolute
increase in IOF was observed for TNFa. After surgical treatment of POAG in the
presence of GON progression, the content of TNFa and FasL in the intraocular
fluid was higher, while the content of sFas / Apol was lower (p <0.001). The
maximum absolute difference was available for sFas / Apo-1 (2.5 times), smaller
for TNFa (1.7 times) and FasL (1.6 times).

For the first time, based on multivariate regression analysis, it was adopted
that the progression of GON during the year after surgery is determined by the
content of TNFa and sFas / Apo-1 in IOF, as well as IOP three months after
surgery. Based on these indicators, a model for predicting the progression of GON
was calculated (AUC = 0.978 + 0.170; 95% CI 0.945-1.000; p <0.001). The
accuracy of the model was 95.4%.



One-factor logistic regression analysis proved the effect of the content of
TNFa, FasL and sFas / Apo-1 in IOF on the presence or absence of GON
progression in the postoperative period. Signs of B-coefficients indicated a direct
dependence of the probability of prediction on the content of IOF to the operation
of TNFa and FasL and the inverse - on the content of sFas / Apo-1. The sensitivity
of the calculated models to the progression of GON was 100.0%.

The practical significance of the obtained results. A method for predicting the
progression of GON after surgical treatment of POAG has been developed and put
into practice.

Calculated limit values of the content of markers of apoptosis in IOF, at
which the progression of GON is predicted during the year after surgery: TNFa -
more than 3.04 pg / ml; FasL - more than 42.67 pg / ml, sFas / Apo-1 - less than
0.45ng / ml.

Publications. On the topic of the dissertation published 9 scientific papers that
meet the requirements paragraph 11 of the Resolution of the Cabinet of Ministers
of Ukraine Ne 167 dated 06.03.2019 "On conducting an experiment on the award
of the doctor of philosophy", 2 works — articles in journals that correspond to the
"List of scientific professional publications of Ukraine, which can publish the
results of dissertations for the degree of doctor and candidate of sciences and the
award of the doctor of philosophy", 1 work — an article in a foreign publication of
the European Union, in which direction the dissertation is prepared. 6 works —
abstracts in the materials of scientific and practical conferences, congresses,
symposiums, including foreign ones, certifying the approbation of the dissertation
materials.

Key words: primary open-angle glaucoma, glaucoma optic neuropathy, diagnosis,
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