AHOTANIA

bypoeii A.B. JliarHOCTHMYHA 3HAYUMICTh JIENECHIAHOTO MOMIMOp(i3My TEHIB
rayTatioH-S-tpancdepazu (GSTM1 1 GSTT1) y po3BUTKY Ta MpOrpecyBaHHI MEPBUHHOT
BIJIKPUTOKYTOBOI TJlaykoMu. — KBasidikariiiiHa HayKkoBa Ipaiis Ha IpaBax pyKOITHCY.

Huceptamist Ha 3000yTTS CTymeHs JokTopa ¢umocodii 3 ramy3i 3HaHb
22 «OxopoHa 310pOB’sH» 3a cremiaibHICcTIO 222 — «MenuiuHay. - HarionamsHa MeuaHa
akazaemis micisauruioMHol ocBiTH iMeHi 1. JI. lyrmuka MO3 Ykpainu, Kuis, 2020.

Jucepraiiss TpUCBAYEHA  MIIBUIICHHIO ©()EKTUBHOCTI  JIarHOCTUKHA  Ta
IPOTHO3YBAaHHSI PO3BUTKY 1 MPOrPECyBaHHS TNEPBUHHOI BIAKPUTOKYTOBOI TJIayKOMH
IUIIXOM BHM3HAYEHHSI J1arHOCTUYHOI 3HAYMMOCTI JAEJEIMHOro moaiMopgizMy TeHIiB
riayTartioH-S-tpancdepazu (GSTM1 1 GSTT1) y XBopuX 3 YKpaiHCHKOT TOITYJISIIIA.

[IBKI' ckmamae nmpubiauszno 50% BumagkiB BCIX TJIayKOM, Ta € OJHIEIO 3
TFOJIOBHUX MPUYUH CJIA0KO30pPOCTI Ta CIIMOTH CEpeJd JOPOCIOro HaceleHHs. 3a
nonepeaniMu ouiHkamu, [IBKI™ Moxe cTtaTu mpuYmHOI0 HEOOOPOTHOI CIIMOTH IS
80 MUIBHOHIB YOJIOBIK Y BChbOMY CBIT1 70 2020 poky. 3a mporHo3aMu YHCIIO JIIoAeH
3 IIBKT y cBiTi 30uibmuThes 10 52,68 MiaH. B 2020 poii 1 79,76 miH. B 2040.

OcTaHHIM YacoM JOBEICHO, M0 IHTEHCH}IKAIls MEePEKUCHOTO OKUCHEHHS
JIMiIIB Ta OKUCHHUM CTpeC € HEeBII'€MHUM KOMIIOHEHTOM HeHpojiereneparii Ta
amonTo3y TaHMIO3HUX KJITHUH CITKIBKH. [CHYIOTH 3aXHMCHI MEXaHI3MH MpPOTUIIT
OKHCHOTO TIONIKO/KEHHS, JI0 SIKHX BIJIHOCUTHCS KaTanas3a, CyHNepOKCHIIMCMYTa3H,
TIIyTaTIOHIEPOKCHIa3u 1 TayTarioH-S-TpaHcdepasu (GST), ski € MyJIbTIrTCHHUM
ciMelcTBOM (PEpMEHTIB, 1110 BiJIITPAIOTh BAYKIUBY POJIb B CUCTEMI AaHTHOKCHIAHTHOT'O
3aXHCTy, B TIpoIlecax JAETOKCHKAIlli Ta JIKBiAalli KCEHOOIOTHKIB, B TOMY YHCII
KaHIIEPOTEHIB, OKUCIIIOBAauiB, TOKCHUHIB Ta JIKAPCHKUX 3ac00iB. Perymsilito cuHTe3y
riaytaTioH-S-tpaHcdepasu 3abesneuyiots rean GSTMI1 [MIM: 138350], GSTM?2
[MIM: 138380], GSTM3 [MIM: 138390], GSTM4 [MIM: 138333] Ta GSTMS5 [MIM:
138385], a Takox nBa ncesaorenn (GSTM1P i GSTM3P).

B po3aim 1 mpencraBneHi Ta mpoaHaii30BaHI JaHI Cy4acHOI BITYM3HSHOI Ta
3aKOPJAOHHOI JIITEpaTypu IPO €TIOJIOTit0, TMaToreHe3, (akTopu PHU3HMKY, KIIHIYHI
nposiBu Ta kiacudikarii [IBKT'.

B po3aumni 2 BuUKIaIeHO Ju3alH JOCHIKEHHS, MaTepial 1 MeTodu



3araJbHOKIIHIYHUX, O()TaIbMOJOTIYHUX, MOJIEKYJIAPHO-TEHETUYHUX 1 CTATUCTUUHUX
JTIOCJIIIKEHD.

B posnimi 3 mpejacTaBieHa KIIiHIYHA XapaKTEPHUCTHKA IMAIIEHTIB, 3IyYCHUX Y
nocaipkenHs. Onucanuii mpoTokoi oocteskenHs xBopux 3 [IBKI', a Takox po3momin
xBopux 3a crajisiMu [IBKI 1 panrom BOT. [l y3araapHEeHHS TaHUX MO MIBHIKOCTI
PO3BUTKY TMAaTOJIOTIYHOTO TMPOLIECy TMAalll€eHTH Oydu pamkUpyBaHI MO JBOM
MOKa3HUKaM: IIBUIKOCTI PO3BUTKY MaTOJIOTIYHOTO IMPOLIECY 3a CTaliAMHU (CTais/pik
KUTTS) Ta IIBUJKICTIO TMPOrpecyBaHHA 3a CTafisMu (CTais/pik XBOpoOH).
Po3paxyHok mokasHukiB y rpymax xBopux (mo cramisx I[IBKI') mnokazaB ix
porpecuBHE 30UIBIICHHS 3 MIABUIICHHSIM CTajall maTtojioriyHoro mporecy. Lle
JI03BOJIMJIO BBa)KaTH BUKOPHUCTAHHA IMX MOKA3HUKIB OOIPYHTOBAHHM Ta JIOILIBHUM
JUTSI OJANBIIIOTO aHAII3y poJl TeHETUYHUX YMHHHKIB Y po3BUTKY [IBKT'.

B po3nuni 4 HaBOAATHCS JaHi IMOJO PO3MOJLTY TEHOTHUIIIB Ta 3B A3KY
noniMopdizmiB reny GSTP1 1lel05Val 3 possutkom [IBKI'. Bcranomieno, 1o
gactotu noiimopdizmy Ile105Val rena GSTP1 y mamientiB 3 [IBKI' BapitoioTs B
3aJIEKHOCTI BiJ] CTajaii. BUsBIEHO acoriialito MyTaHTHOTO TOMO3UTOTHOTO T€HOTHITY
Val/Val nonimopdizmy Ile105Val rera GSTP1 3 possurkom [IBKT sik 3a 3aranbHO0O
(1*=7,16; p=0,03; BIII=2,71, BI=1,17-2,54), Tak i 3a pemucusHo0O (}°=6,71;
pPu2=0,01; BII=2,71; 95% BI 1,25-5,89) mozmenamu, mo npu crpatudikamii 3a
CTajiel0 TiaykoMmu 30epiranocst st 3-1 Ta 4-i craniil. BcraHoBieHo acorrialiiro
myTanTHOI anemi Val rena GSTP1 3 possurkom IIBKT (3°=7,6; Py2=0,01): HasBHICTB
anem Val BiporigHo 30inibllyBaja IMOBIPHICTh PO3BUTKY rnmaykomu (BII=1,73;
BI=1,17-2,54), mo npu cTpatudikariiii 3a cTagi€ro TIaykoMu 30epiranocs mais 2-1 Ta
3-it cramiii. [Ipeakosuit renotun Ile/lle Ta anens Ile manmu nporekTuBHUI ePexT y
BiHOIIEHH] 10 po3BUTKY [IBKI', Ta 3HMKYyBaB maHci ii po3BUTKY, BIANOBIAHO, y 1,6
(BII=0,64; 95% BI 0,39-1,05) ta y 1,7 pa3u (BLI=0,58; 95% BI 0,39-0,85). o
TEHJEPHUX OCOOJMBOCTEH MOKHA OyJ0 BIJHECTH HASBHICTh 3HAYYIIO1 PI3HMUII
posmoziny aneneit (x°=6,44; p(=0,04) y xiHOK: y Hocifiok ameni Val mamcu
po3Butky [IBKI' Oynu 30imbmieni y 1,65 pa3u mpu TOpIBHSHHI 3 KIHKAMH
KoHTposibHOT Tpynu. [lomimopdizm Ile105Val rena GSTPI cepen BCiX BUBUEHUX

noka3HukiB po3BuTKy [IBKI' maB BmnuB Ha panr BOT (H=8,35; p=0,015), a came y



xBopux 3 3-m panrom BOT uacTime 3yctpiuaBcs minopuuit renorun Val/Val (y 1,7
pasm) i pigme renorun le/lle (y 1,4 pasu; x*=14,88; P2)=0,005).

B pos3minmi 5 HaBOAATHCSA JdaHl IMIOAO PO3MOALTY TEHOTHIIB Ta 3B S3KY
neneriitauX momiMopdizmiB TeHiB GSTM1 ta GSTT1 3 po3BUTKOM Ta KITIHIYHAMH
nposisamu [IBKI'. BcranoBieHo acoraifito «HyapoBoi» aneiai rema GSTT1-null 3
IIBKT" (p¢2=0,03). INoasiitnuii «HynpoBuit» renotun (GSTM1-null*GSTT1-null) y
7,2 pa3u 30utbIIyBaB MiMOBipHicTh po3BuTKy [IBKI (BIL=7,21; 95 % BI1=2,97-17,48)
y TIOpIBHSHHI 3 KOHTpoJieM, ocoomuBo y xBopux 3 Il Ta IV cragismu.
«HaniBrynpoBi» renotunu (GSTM1+*GSTT1-null Ta GSTM1-null* GSTT1+) manu
IPOTEKTOPHY /1110, OCKUIBKHM 3MeHITyBaiau pusuk po3Butky [IBKI', Bianosiaxo, y 2,4
pasu (BIII=0,41; 95 % BI=0,21-0,78) ta 'y 2,1 pasu (BI11=0,47; 95 % BI=0,27-0,83).
[Mongitianii «aymsoBuit» reHoturl (GSTM1-null*GSTT1-null) y 4,9 pasu 30inbiryBas
UMOBIpHICTH po3BUTKY IV cranii 3axBoptoBanns (BII=4,92; 95 % BI=1,75-13,84) y
nopiBHsHHI 3 | cTazgiero ta y 2,8 pasu (BII=2,77; 95 % BI=1,15-6,67) y mopiBHsHHI 3
II cranieto.

Po3nin 6 mpucBsiueHMit AOCHIPKEHHIO PO3MOAUTY MOJIMOPPHUX TEHOTHUIIIB
reHiB GSTP1, GSTM1 i GSTT1 Ta ix 3B’s30k 3 [IBKI. BusBneni Biporimai
BIIMIHHOCTI 4acTOT KOMOIHaIlili TEHOTHUITIB T€HIB TiIyTaTioH-S-Tpancdepazu GSTP1,
GSTM1 Tta GSTT1 Mix KOHTPOJBHOIO TPYMOIO Ta BciMa rpymamu namientis 3 [IBKT
(x°=54,68, p=0,00E-01). BcTaHOBIECHO, MO TEHOTHIIOM PH3HKY PO3BUTKY I cramii
I[MIBKI" BusBuBcs GSTP1(Val/Val)*GSTM1-null*GSTT1+, HasBHICTH SIKOTO
30iIbIIyBaia pusuk y 15 pasiB. Y HociiB renotuny lle/lle*GSTM1-null*GSTT1-null
pusuk po3Butky [IBKI II cranii 6yB y 5,1 paswu, III cranii —y 6,6 pasu ta IV crauii —
y 13 pa3iB OUIbIIMM Yy MOPIBHSIHHI 3 KOHTpoJieM. HasiBHICTh MpPeaKOBOTO TEHOTHUITY
GSTP1(lle/lle) y cmonydenHi 3 oboma abo xoua O 3 OJHIE€I0 IMMOBHOI[IHHOIO (HE
«HyIb0BOIOY) anemwno TeHiB GSTM1 ado GSTT1 mano mpoTeKTHUBHUN edeKT y
BiiHOIIEeHH] nporpecyBanHs [IBKT'.

Po3min 7 nOpuCBSUEHO  IOCHIIKEHHIO TMPOTHO3YBaHHS pPO3BUTKY Ta
nporpecyBanHs [IBKI'. B manomy po3aini 3 BUKOPUCTaHHSIM PETPECIHHOTO aHAII3Y
OyB pO3p0OJIeHUI aJTOPUTM MPOTHO3YBAHHS BIKY MOYATKOBUX KIIIHIYHUX MPOSIBIB

[IBKT" Ta mBuakocti po3sutky [IBKI' mpu nepBuHHOMY 3BepHEeHH! maiieHTa. Jls



MPAKTUYHOTO BUKOPUCTAHHS 3alpOIIOHOBAHI MOJEJI MPOTHO3YBAHHS BIKY Malli€HTa
(3 ypaxyBaHHSM T€HOTHITY 1 CTaTi), B IKOMY CJIi71 04ikyBaTu po3BUTOK I ctanii [IBKT
Ta IMBHKOCTI MPOTPECYBAaHHS, SKIIO IIayKOMa BXKE €.

Po3nin 8 mpucBsueHo aHamizy Ta y3arajabHEHHIO PE3yJbTaTiB JOCIITKCHHS.
JleTanpHO TIpOaHANI30BaHO OTPUMAaHi pe3yJdbTaTH JOCTIKEHHS, MPOBEACHO IX
MOPIBHSHHSA 3 pe3yIbTaTaMH BIIOMUX CYJaCHUX JTOCIIKEHb 3 TEMH JTUCEPTAIlii.

B nucepranii 8§ BUCHOBKIB, Kl BIJOOpa)KalOTh OCHOBHI OTPHUMaHI HayKOBI
pe3yNIbTaTH Ta MPaKTUIHI PEKOMEH 1ALl

Crucok BHKOPUCTAaHMX JDKepen BKIodae B cebe 288 BITUYMBHAHUX 1
3aKOPJAOHHUX Ipallb.

HaykoBa HOBHM3HA OTpMMAaHMX pe3yJbTaTiB. JIOMOBHEHI 3HAaHHSA PO
kiiHiyHud nepe6ir [IBKI': BcTaHOBIEHO, 110 3pOCTaHHS TPUBAJIOCTI 3aXBOPIOBAHHS
BianoBigHO 110 cranii [IBKI ckmano Big 0 mo wotuprox pokiB (H=10869; p=0,00E-
01). 3ampomonoBaHi mMOKa3HUKH MBUAKOCTI po3BUTKY (IIIPppkr) 3a cramismu
(cramist/pik xuTTs) Ta mBuakocti nporpecyBanHs (LITgpkr) (cTamis/pik xBopoOH)
IpOrpecuBHO 30UTbIIyBamuCcs 3a cragiamu riaaykomu (p<0,05). IIlpgkr ™MaB
3Hauymui BrumB Ha ctangiro [IBKT (F=21,1; p=2,16E-11).

Brepiiie y XxBopux 3 yKpaiHCBhKOI MOMYJIALIl BUSBIEHO aCOIIAIlII0 MyTaHTHOTO
romo3urotHoro renotumy Val/Val momimopdismy Ilel05Val rema GSTP1 3
possutkoM [IBKI' sk 3a 3aramenHoro (p=0,03), Tak i 3a pernmcuBHoo (p=0,01)
MOJIeITISIMU, 10 Tpu cTpaTudikaiii 3a cramiero riaykomu 3o6epiranocs mis 111 ta 1V
craniii. MyrantHa anens Val mana acomiartito 3 po3sutkom [1BKI (p=0,01), o npu
cTparudikaiii 3a cragiero riaaykomu 30epiranocs ans Il ta Il cramiit. Xapakrep
acouianii MaB TeHJEpHI pO301KHOCTI: y KIHOK-HOCIHOK aneni Val maHcu po3BUTKY
[IBKT" Oynu 30unbiueni y 1,65 pasu npu nopiBHSHHI 3 )KIHKaMHU KOHTPOJIbHOT TPYIH
(p=0,04).

Bnepme y xBopuX 3 YKpaiHCbKOi TMOMYJSIIl BCTAHOBJIEHO AacOLIaLii0
«uynpoBoi» aneni rena GSTT1-null 3 TIBKI (p=0,03), mast «Hynb0BOI» ajneii rena
GSTM1-null Taka acoriarris He BctaHoBieHa. O0uIBI «HyBOBI» aneni (GSTM1-null
a6o GSTTI-null) 36imemyBanu pusuk posutky IV craxii TIBKT (p<0,05).

3akoHomipHicTIO po3BuUTKy [IBKI' Oymno 30inblieHHS YacTOTH TMOABIHHOTO



«aynpoBoroy» reroruny (GSTM1-null*GSTT1-null), ocobmuso, y xBopux 3 III Ta IV
cragismu (p<0,05). IMoaeiitHuii «HyaboBHI» TeHoTHH (GSTMI1-null*GSTT1-null)
301bIryBaB pusuk po3sutky [IBKI y cim pasis (p=0,0E-01).

Brepiie y XBopux 3 yKpaiHChKOI MOMYJsALii BUABIIEHI BIpOT1AHI BIAMIHHOCTI
gacToT kombOiHamii reHoruniB GSTP1, GSTM1 ta GSTT1 y xBopux Ha IIBKI y
nopiBHsSHHI 3 KoHTpojeMm (p=0,00E-01). Temorun GSTP1(Val/Val)*GSTM1-
null*GSTT1+ 306imemryBaB pusuk po3Butky | cramii 'y 15 pazi. ['enorun
GSTP1le/lle*GSTM1-null*GSTT1-null 36inemyBaB pusuk po3sutky Il cramii y 5,1
pasu, Il cramii — y 6,6 pasu ta IV cranii — y 13 paziB. Po3nogin cnonydenn Bcix
TPbOX T€HOTHUIIIB MaB JOCTEMEHHUH BIUIMB Ha TPUBAJICTh 3aXBOPIOBAHHS, CTAJlIO,
panr ta BenmmunHy BOT (ms Beix nokasnukis p<0,05).

Bnepme mnokazaHo, 110 HailOUIble 3HAYEHHS y MPOTHO3YBAHHI IIBUIKOCTI
po3Butky Ta mnporpecyBanHs [IBKID' mamu: «GSTTI» > «GSTPI» > «GSTM1y.
OOrpyHTOBaHAa HEOOXIJHICTh BHU3HAYEHHSI T€HOTHUINIB PU3UKY Ha €Taml, KOJIH Y
HamieHTa BIJCYTHI  MOYATKOBI  O3HAKW  3axBOpioBaHHS  (MIPM  MPOBEICHHI
npo(UTAKTUYHUX OTJISIIB, BUSIBJICHHI CHIAJKOBOI CXUIILHOCTI TOIIIO).

IIpakTuyHa 3HaAYUMicTH OTPUMAHMX pe3yabTartiB. Jlng  po3poOku
1HIUBITyaJIbBHOTO TIPOTHO3Y MA€ 3HAYEHHS HAsBHICTh y HOCIiB MyTaHTHOTO T€HOTHUITY
Val/Val monimopgismy Ilel05Val rena GSTP1l (migBumienuit y 2,7 pasum) Ta
myrtanTHOi anem Val (y 1,7 pasu). Takox HasBHicTh aneni GSTTI-null 36imbmrye
pusuk po3sutky [IBKI (y 1,75 pasu), a HasiBHICTD «HYIbOBUX» aneneit (GSTM1-null
a6o GSTTI-null) 36inbmye pusuk po3sutky IV cranii [IBKT (Biamosiguo, y 2,0 Ta 'y
2,7 pasn). Ioasiitauii «HyaboBuit» reHotun (GSTML1-null*GSTT1-null) y 7,2 pasu
30ubITye pusuk po3BuTKy [IBKI', a po3surok IV craxii — y 4,9 pasu y nopiBHsIHHI 3
I cramiero Ta 'y 2,8 pasu y nopiBHsiHHI 3 Il crangiero. 'eHOTUIIOM pU3HKY pO3BUTKY |
cramii [IBKI' € GSTP1(Val/Val)*GSTM1-null*GSTT1+, HasBHICTh AKOTrO 301IbIIYyE
pusuk y 15 pasiB. I'erotunn GSTP1lle/lle*GSTM1-null*GSTT1-null noB’s3anuii 3
nporpeciero [IBKI': nns HOCiiB 1iporo renorumny pusuk po3sutky [IBKI II crazii 6ys
y 5,1 pasm, Il cranii —y 6,6 pa3u ta IV crazaii —y 13 pa3iB O11b1IMM y TOPIBHSAHHI 3
KOHTposieM. Bmepiiie po3po0sieHa oOpuriHajbHa MOJEIbh MPOTHO3YBAHHS BIKY

namieHTa (3 ypaxyBaHHSM T€HOTHUITY 1 CTaTi), B SIKOMY CJIiJ] OYIKyBaTH pPO3BUTOK |



cranii [IBKI' Ta mBuakocTi mporpecyBaHHS, SKIIO TJIayKoMa Bke € (TOOTO uepe3
CKUTbKU POKIB po3iB’eThcs neBHa crajis [IBKI, a6o, HaBmaku, — sxa cramis [IBKT
Oyne depe3 meBHUM Tepio yacy). Po3paxoBaHa TaOmuIls BIAMOBIAHOCTI JJIs BCIX

MO>KJIUBUX BaplaHTIB TeHOTHUIY Biky po3BUTKY [IBKI'.

Kmiouoei  cnosa:  nepeunna  6iOKpUmoxKymoea — 2naykoma, — OiaeHOCMUKA,
NPOCHO3Y6AHHSA,  PO3BUMOK,  NPOSPECY8AHHA, NOMIMOPQI3M  2eHi8  2IyMamioH-S-

mparcgepaszu.
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The dissertation is devoted to increase the efficiency of diagnosis and prediction of
development and progression of primary open-angle glaucoma by determining the
diagnostic significance of glutathione-S-transferase gene (GSTM1 and GSTT1) deletion
polymorphisms in patients from the Ukrainian population.

POAG accounts for approximately 50% of all cases of glaucoma, and is one of the
main causes of weakness and blindness among the adult population. According to
preliminary estimates POAG could cause irreversible blindness for 80 million
people worldwide by 2020. The number of people with POAG in the world is
projected to increase to 52.68 million in 2020 and 79.76 million in 2040.

Recently, it has been proved that intensification of lipid peroxidation and oxidative
stress is an integral component of neurodegeneration and apoptosis of retinal ganglion
cells. On the other hand, there are protective mechanisms for oxidative damage, which
include catalase, superoxide dismutase, glutathione peroxidase and glutathione-S-
transferase (GST), which are a multifactorial family of enzymes that play an important

role in the antioxidant defense system, in the processes of detoxification and elimination



of xenobiotics, including carcinogens, oxidizing agents, toxins and drugs. The regulation
of the synthesis of glutathione-S-transferase provides genes whose polymorphisms are
described in the published results of domestic and foreign studies. The gene cluster
encoded in the 1p13.3 loop contains 5 genes: GSTM1 [MIM: 138350], GSTM2 [MIM:
138380], GSTM3 [MIM: 138390], GSTM4 [MIM: 138333], and GSTM5 [MIM: 138385]
as well as two pseudogenes (GSTM1P and GSTM3P).

Chapter 1 presents and analyzes in detail the current domestic and foreign
literature on the etiology, pathogenesis, risk factors, clinical manifestations and
classifications of POAG.

Chapter 2 presents the design of the study, material and methods of general
clinical, ophthalmological, molecular genetic and statistical studies.

Chapter 3 presents the clinical characteristics of the patients involved in the
study. The protocol of examination of patients with POAG, as well as the distribution
of patients by stages of POAG and IOP rank is described. To summarize the data on
the rate of development of the pathological process, patients were ranked according
to two indicators: the rate of development of the pathological process by stages (stage
/ year of life) and the rate of progression by stages (stage / year of disease). The
calculation of indicators in groups of patients (by stages of POAG) showed their
progressive increase with increasing stage of the pathological process. This allowed
us to consider the use of these indicators reasonable and appropriate for further
analysis of the role of genetic factors in the development of POAG.

Chapter 4 provides data on the distribution of genotypes and the association of
GSTP1 lle105Val gene polymorphisms with the development of POAG. It was found
that the frequencies of 1le105Val polymorphism of the GSTP1 gene in patients with
POAG vary depending on the stage. The association of the mutant homozygous Val /
Val genotype of the llel05Val polymorphism of the GSTP1 gene with the
development of POAG was revealed as a total (x* = 7.16; p () =0.03; OR = 2.71, BI
= 1.17-2.54) and recessive (3° = 6.71; p (2) = 0.01; OR = 2.71; 95% BI 1.25-5.89)
models, which during stratification by glaucoma stage was preserved for the 3rd and
the 4th stage. The association of the mutant Val allele of the GSTP1 gene with the
development of POAG (x> = 7.6; p (,2) = 0.01) was established: the presence of the



Val allele probably increased the probability of glaucoma (OR = 1.73; BI = 1.17-2,
54), which during stratification by glaucoma stage was preserved for the 2nd and 3rd
stages. The ancestral genotype lle / lle and the lle allele had a protective effect
against the development of POAG, and reduced the chances of its development,
respectively, in 1.6 (OR = 0.64; 95% BI 0.39-1.05) and in 1,7 times (OR = 0.58; 95%
BI 0.39-0.85). Gender features included a significant difference in the distribution of
alleles (y° = 6.44; p (2) = 0.04) in women: in carriers of the allele Val, the chances of
developing POAG were increased 1.65 times compared with women in the control
group . Polymorphism of Ile105Val of the GSTP1 gene among all studied indicators
of development of POAG had influence on rank I0P (H = 8.35; p = 0.015), namely at
patients with the 3rd rank IOP the minor genotype Val / VVal more often met (in 1.7
times) and less often the Ile / Ile genotype (1.4 times; y° = 14.88; p (,2) = 0.005).

Chapter 5 provides data on the distribution of genotypes and the association of
deletion polymorphisms of the GSTM1 and GSTT1 genes with the development and
clinical manifestations of POAG. The association of the "zero" allele of the GSTT1-
null gene with POAG (p (,2) = 0.03) was established. The double "zero™ genotype
(GSTM1-null*GSTT1-null) 7.2 times increased the probability of developing POAG
(OR = 7.21; 95% BI = 2.97-17.48) compared with controls, especially in patients
with 1l and IV stages. "Semi-zero" genotypes (GSTM1+*GSTT1-null and GSTM1-
null*GSTT1+) had a protective effect, as they reduced the risk of developing POAG,
respectively, 2.4 times (OR = 0.41; 95% BI = 0.21-0.78) and 2.1 times (OR = 0.47,;
95% BI = 0.27-0.83). The double "zero" genotype (GSTMI1-null*GSTT1-null)
increased 4.9 times the probability of stage IV disease (OR = 4.92; 95% BI = 1.75-
13.84) compared with stage | and 2.8 times (OR = 2.77; 95% BI = 1.15-6.67)
compared with stage II.

Chapter 6 examines the distribution of polymorphic genotypes of the GSTP1,
GSTML, and GSTT1 genes and their association with POAG. Significant differences
in the frequencies of glutathione-S-transferase gene genotypes GSTP1, GSTM1 and
GSTT1 between the control group and all groups of patients with POAG (x° = 54.68,
p = 0.00E-01) were revealed. It was established that the risk genotype of stage I
POAG was GSTP1 (Val / Val) *GSTM1-null*GSTT1+, the presence of which



increased the risk by 15 times. In carriers of the lle / Ille genotype *GSTM1-
null*GSTT1-null, the risk of developing stage Il POAG was 5.1 times, stage 1l - 6.6
times and stage IV - 13 times higher than in controls. The presence of the ancestral
genotype GSTP1 (lle / lle) in combination with both or at least one complete (non-
"zero™) allele of the GSTM1 or GSTT1 genes had a protective effect against the
progression of POAG.

Chapter 7 is devoted to the study of forecasting the development and
progression of POAG. In this section, using regression analysis, an algorithm for
predicting the age of the initial clinical manifestations of POAG and the rate of
development of POAG at the initial treatment of the patient was developed. For
practical use, models for predicting the patient's age (taking into account genotype
and sex) are proposed, in which the development of stage | POAG and the rate of
progression should be expected, if glaucoma already exists.

Chapter 8 deals with the analysis and synthesis of research findings. Results of
the carries out work are analyzed in detail, also were made their comparison with the
results of known modern researches on a theme of the dissertation.

There are 8 conclusions in the dissertation, which reflect the main scientific
results obtained and practical recommendations.

The list of used sources includes 288 domestic and foreign works.

Scientific novelty of the obtained results. Supplemented knowledge about the
clinical course of POAG: it was established that the increase in the duration of the disease
in accordance with the stages of POAG was from 0 to 4 years (H=10869; p=0.00E-01).
The proposed rate of development (RDpoag) according to the stages (stage/year of life)
and progression rate (PRpoac) (Stage/year of disease) progressively increased by the stages
of glaucoma (p <0,05). PRpoac has had a significant impact on the stage of the POAG
(F=21,1; p=2,16E-11).

For the first time in patients from the Ukrainian population, the association of the
mutant homozygous genotype Val/Val with the Ile105Val polymorphism of the GSTP1
gene with the development of POAG as a total (p=0,03) and recursive (p=0,01) models
was found, with stratification by stage glaucoma was stored for stages Ill and IV. The

mutated allele Val had an association with the development of POAG (p=0.01), which,



during stratification by the stage of glaucoma, was maintained for the Il and 1l stages.

The nature of the association was gender differences: in female carriers of allele Val,
the chances of developing POAG were increased by 1.65 times when compared with
women in the control group (p=0.04). For the first time in patients from the Ukrainian
population, the association of the "zero" allele of the GSTT1-null gene with POAG
(p=0.03) was established, and no such association was established for the "zero" allele of
the GSTM1-null gene. Both "zero" alleles (GSTM1-null or GSTT1-null) increased the risk
of IV stage (p<0.05). The regularity of the development of POAG was to increase the
frequency of the double "zero" genotype (GSTM1-null*GSTT1-null), especially in patients
with stages Il and 1V (p<0.05). The double *zero" genotype (GSTM1-null*GSTT1-null)
increased the risk of developing POAG seven times (p=0.0E-01). For the first time in
patients from the Ukrainian population, the probable differences in the frequencies of
combinations of GSTP1, GSTM1 and GSTT1 genotypes in POAG patients were detected
compared to control (p=0.00E-01). The genotype GSTP1 (Val/Val)*GSTM1-
null*GSTT1+ increased the risk of developing stage | by 15 times. The genotype
GSTP1lle/lle*GSTM1-null*GSTT1-null increased the risk of developing the Il stage by
5.1 times, the third stage — by 6.6 times and the IV stage — by 13 times. Distribution of
combinations of all three genotypes had a beneficial effect on the duration of the disease,
stage, rank and IOP value (for all indicators p<0,05).

For the first time, it has been shown that the greatest importance in predicting the
rate of development and progression of POAG was: GSTT1 > GSTR1 > GSTM1. The
necessity of determining the genotypes of risk at the stage when the patient does not have
the initial signs of the disease (during preventive examinations, the identification of
hereditary predispositions, etc.) is substantiated.

The practical significance of the results. In order to develop an individual
prognosis, the presence of the of the Val/Val genotype of the GSTP1 gene (increased 2.7
times) and the Val mutant allele (1.7 fold) is important for the development of the Val/Val
genotype. Also, the presence of the GSTT1-null allele increases the risk of development of
POAG (1.75 times), and the presence of "zero" alleles (GSTM1-null or GSTT1-null)
increases the risk of development of 1V stage POAG (respectively, 2.0 and 2.7 times). The
double "zero" genotype (GSTM1-null*GSTT1-null) increases the risk of development of



POAG by 7.2 times, and the development of stage IV — by 4.9 times compared with the |
stage and by 2.8 times compared to the second stage. The genotype of the development of
the stage | and stage of the POAG is GSTP1Val/Val*GSTM1-null*GSTT1+, the presence
of which increases the risk by 15 times. The genotype GSTPLllle/lle*GSTM1-
null*GSTT1-null is related to the progression of POAG for carriers of this genotype, the
risk of development of POAG stage Il was 5.1 times, the third stage — 6.6 times, and the
IV stage — 13 times bigger compared to control.

For the first time, an original model for predicting the age of the patient (taking into
account the genotype and gender) was first developed, in which one should expect the
development of the stage | and the rate of progression of the POAG if the glaucoma is
already present (ie, how many years a certain stage of the POAG disintegrates, or, on the
contrary, what stage. The POAG will be over a period of time). The compliance table for

all possible variants of the genotype of the age of the development of POAG is calculated.

Key words: primary open-angle glaucoma, diagnostic, prediction, development,

progression, glutathione-S-transferase gene polymorphism.
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