AHOTANIA

Kosanvuyx X. B. ]JliarHOCTMYHa 3HAYUMICTh PEAKTUBHOCTI pELENTOPIB
TPOMOOILIMTIB B PO3BUTKY 1 MpPOrpecyBaHHI BIKOBOI JIET€Hepallli MakKyiau. —
Kamidikariitna HaykoBa Tparisi Ha MpaBax PyKOIHCY.

Huceprariist Ha 3100yTTS CTyneHs aokTopa ¢urocodii 3 ramgy3l 3HaHb 22
OxopoHa 31I0poB’s 3a chemiaibHICTIO 222 MenunuHa (HayKoBa CIEIIaTbHICTh
«Odranpmornoris»). — HamioHanpHHI YHIBEPCUTET OXOPOHH 310pOB’s1 YKpaiHH iMeHi
I1. JI. [llynmuka MO3 Ykpainu, Kuis, 2021.

Juceprailisi TNpPUCBSYEHA BUPINIEHHIO AaKTyaJIbHOIO 3aBJAaHHS Cy4YacHOI
odpTanbMoJOTii — MIABUIICHHIO €()EKTUBHOCTI IarHOCTUKH Ta MPOTHO3YBAHHS
PO3BUTKY BIKOBOI JI€r€HEpallii MakKyJld Ha MiACTaBl aHami3dy (QyHKI[IOHAJIBHOI
AKTUBHOCTI IyPUHOBUX, afpeHepriuaux 1 AT peuentopiB TpPOMOOIUTIB.

Cepen nrojieit MoXuiioro BiKy BikoBa jereHeparlisi makynu (BJIM) € ronoBHoOrO
MIPUYHMHOIO BTpaTu 30py. B €Bpomni 3 1990 no 2013 pik nommpeHicTh paHHBOI CTaIli
BJIM 3pocna Ha 3,5% y Bimi 55-59 pokiB Ta 10 17,6% y Bimi >85 pokiB; mJis mi3HLOT
BJIM mi moka3nuku ctaHoBriM BiamoBigHo 0,1% Ta 9,8%. 3a nmporro3amu, m0 2040
POKY KUIBKICTB JitoAel y €Bpori 3 paHHboto crajaiero BJIM Oyne cranoButu Big 14,9
10 21,5 minbiioHa, a 3 mi3Hporo cragiero BJIM — Bix 3,9 no 4,8 minpiiona. ®akropamu
pU3HMKY PO3BUTKY 1 mporpecyBanHsi B/IM BBaxaroThbcs BIK, CTaTh, He30aJaHCOBaHE
XapuyBaHHS, BUCOKHM 1HJAEKC Macu Tija, HasBHICTh rimeprtoHii, piBers JIITHIII,
BIUTUB COHAYHOTO CBITJIa, KYypIHHS, a TakKOoX TeHeTHYHI YMHHHUKU. [IpoTe,
IHIUBIlyaJlbHa PEAKTUBHICTh OpPraHi3My Ta (DYHKI[IOHAJIBHHUA CTaH PELENTOPHOIO
amapary KJIITHH B iHIIaIii matoiorii citkiBku pu B/IM He oTpumanu HaJIeKHOTO
BiI0OpaXkeHHs B JiTepaTypi. ['emonuHamiuHi 3MiHM, PO3BUTOK 1MIeMii TKAHWH OKa Ta
OKCUJATUBHUM CTpec, XpOoHiuHe 3anayieHHs Ta nuc@yHkiii kiitud [IEC € ocHoBHUMU
npuunHaMu B matoreHesi BJIM. Jlo TtemepimHbOro dYacy Hemae eGEeKTHBHOTO
criocoOy JikyBaHHs BoJioroi ¢gopmu BJIM. V 3B’s3Ky 3 UM, HEOOX1THO MOTJIMOUTH
po3yMiHHS TaTO(]I310J0TIYHUX MEXaHI3MIB, IO JIeKaTh B OCHOBI BUHUKHEHHS 1
nporpecyBandsi BJIM, po3poOutu MeToau MIarHOCTHKHU 1 TPOTHO3YBaHHS PO3BUTKY

YCKJIQJIHeHb Y CITKIBI[, Ta BHU3HAYMTH HOBI CTpaTerii nNpo(uUIaKTUKU 1 JIIKyBaHHS



IIHOTO 3aXBOPIOBAHHSI.

[TepcriekTHBHUMU 1HIAUKAaTOpamMu po3BUTKY BJIM moxke Oyt pyHKIIOHATIBHA
akTUBHICTh mypuHOBHX (P2X-, P2Y:-, P2Y12-, A2A-), aapeHepriyHux op-, -
penentopiB Ta @AT-perienTopiB, ydacTtb SIKUX y TUCHYHKIII CTPYKTYp CITKIBKH HE
BUKJIMKAae CyMHIBIB. [IypHHOBI pelienTopu perysoTh Ipoidepaliiio eHI0TeNio 1
HeoBackysorenes3, ¢yskiiro [IEC 1 amonto3 HEWpOCEHCOPHUX KIIITHH CITKIBKH,
PO3BUTOK 3alajieHHsA, a OTXKe, iX MOXKHA BHKOPHCTOBYBATH JJIsl aHANi3y PO3BUTKY
NaToJIOTIYHUX TIporieciB ciTKiBku npu BJIM. Jliranau s mypUHOBHUX PEIENTOPIB
(ATD, AJI®, aneHo3MH) MOXKYTh BUBUIBHATHUCS 13 PI3HUX THINB KIITUH CYAHHHOI
00OJIOHKHM, a TakOoX 13 epuTporuTiB Ta TIi mpu TiNOKCii/imeMii TKaHUH OKa.
[IpoBeneni nociiKeHHs MOKa3aly, II0 CUMIATUYHA HEPBOBA CHUCTEMa BIJIITpae
BAXKJIMBY POJIb B PEryyslli CyIMHHOIO TOHYCY Ta aHrioreHesl. BcTaHoBieHO, 110
0y10kaza B-agpeHOpenenTopiB CyMpoOBOKY€eThes ranbmyBaHHsIM ekcripecii VEGF 1
MOJAJIBIIOT HEOBACKYJISIpHOI BiAnoBimi. BaxmuBum ¢daktopom mnatoreHesy BJIM
Moke Oytu  (dopmyBaHHS  TPOMOOIUTAPHO-JIEHKOIMTAPHUX  arperariB s
3a0€3MeUCHHs] XPOHIYHOrO 3amayieHHs 1mia BIuBoM @OAT, sakuli BBaKaeThCS
Mpo3anajlbHUM MEAIaTOPOM Ta MOIYJIATOPOM MICIIEBUX AHT1OM€HHUX 1 LIUTOKIHOBHX
Mepexx. TakuM YMHOM, aKTHBHICTh MYPUHOBUX PEIENTOPIB, aJPEHOPELENTOPIB 1
OAT peuentopy MOXKHA pO3TJISIATH SIK CHUCTEMY TMOTEHUIMHUX OloMapKepiB
po3sutky BJIM. B 1bOMy KOHTEKCTI aHami3 peuenTtopHoro amapaty Ti
MIPEICTABIIAETHCS TEPCIIEKTUBHUM, OCKUIBKH A€ 3MOTYy aHalli3yBaTH MeEXaH13MH
TpoMOOI€eHe3y, CTYMiHb BIUIUBY MPOBIJHUX MAaTOT€HETUYHUX YMHHUKIB BJIM (BiKy,
rinmokcii/imemii TKaHWH OKa, XpoHiyHoro 3amaneHHs, aktuBaiii CAC), ski
BIJTUBAIOTH Ha Mepelir 3aXBOPIOBAHHS 1 PO3BUTOK YCKIAIHEHb.

Jlo TemepimHbOro Yacy MOXKIJIMBOCTI MPOTHO3YBAHHS PU3UKY MPOTPECYBaHHS
BJIM He Bukopuctani B TOBHIM wMipi. He3Baxkaroum Ha ypaxyBaHHS pi3HUX
NPOTHOCTHUYHUX KPUTEPIiB (AemMorpadiyHUX 1 €KOJOTIYHUX KOBaplaT, FTeHETUYHUX 1
MaKyJsIpHUX TIOKa3HWKIB), IIMPOKOTO TPAKTUYHOTO 3aCTOCYBaHHS pPO3pOOJICHI
Mozeni He oTpuManid. [lepcneKTUBHUM JjIsl MPOTHO3yBaHHS po3BUTKY BJIM Mmoxke
OyTH peakTUBHICTh penentopiB TI, ska Ja€ 3MOTy MOHITOPUTH MOJICKYJISIPHI

MEXaHI3MHU aybTepalii CTPYKTyp CITKIBKM Ha paHHIX eTamax 3aXxBOPIOBAHHA 1



PO3BUTKY BOJIOTOi (POPMH 3aXBOPIOBAHHSI.

Otxe, HEOOXIHICTh 3'ACyBaHHS (YHKI[IOHAJIBHOI AKTHMBHOCTI IyPUHOBUX,
anpeHepriuanx 1 DAT penentopiB Ty npu BJIM Bu3Hauae akTyaiabHICTh
MPEICTaBICHOI0 HAYKOBOTO 3aBAAHHS, BUPIIICHHS SIKOTO AaCTh 3MOT'Y BIIOCKOHAIUTH
J1arHOCTUKY, PO IIAaKTUKY Ta JIIKYBaHHS MaIIEHTIB 3 MaKyJISIPHOIO MMaTOJIOTIEO.

Mema  Oocniosxcenns:  TABUIIATA  €(PEKTUBHICTH  JIaTHOCTHKU  Ta
MPOTHO3YBAaHHSA PO3BUTKY BIKOBOi JereHepainii Makyld Ha TMiACTaBl aHami3y
GyHKIIIOHATBHOT AaKTUBHOCTI MYPUHOBHMX, anpeHepriunnx 1 DAT penenropis
TPOMOOIIUTIB.

3ae0anus 0ocnioxiceHHs:

1. OuiHuTH O0COOJMBOCTI BIKOBOI pPEaKTUBHOCTI T Ta MEXaHI3MH 3MiHU
iXHBOTO MTPOArPEraHTHOIO CTaHy y NaunieHTiB 13 B/IM.

2. 3ictaBuTu 0QTaIBLMOJIOTIYHI OCOOJMBOCTI MPOrPEeCyBaHHsS Cyxoi (opmu
BJIM i ¢yHKLIOHaNBHY aKTUBHICTH penenTopiB T Ta BU3HAYUTH (HPAaKTOPU PUUKY
py30reHe3y 1 atpodii MrMeHTHOTO eMiTeNI0 CITKIBKH.

3. BuBuntu Ta OOIpyHTYBaTHM MPOTHOCTUYHY I[IHHICTH aKTHUBHOCTI
peuentopiB T sK (aKTOPHUX O3HAK PHU3MKY XOPIOAATIbHOI HEOBACKYJISApHU3allli.
nporpecyBanHs atpodii i1 BiamapyBaHHs HelpoceHcopHoi citkiBku uu [TEC npu
Bosiorii ¢popmi BJIM.

4. BcTaHOBUTH  JIarHOCTUYHY  3HAQUYMMICTh  aKTUBHOCTI  pELENTOPIB
TPOMOOITUTIB TPHU acoIiaii MEeKUIbKOX YCKIaAHEHb 13 OOKYy CITKIBKM (HAsSBHICTb
pys3, reorpagiyHa aTpodis MITMEHTHOTO emiTenio, XOploigaibHa
HEOBACKyJIsIpu3allis 1 BiamapyBaHHs HeipoceHcopHOi ciTkiBku uu [IEC) y marieHTiB
13 Bosoroto (hopmoro BJIM.

5. Po3poOutu mnporHocTUYHI MoAeni po3BUTKY cTaaii BJIM; pusuky
XOp10iJaJIbHOI HEOBACKYJISpH3allii 1 BiAIIapyBaHHS HEHPOCEHCOPHOI CITKIBKA YH
[IEC npu Bosoriii gopMi 3aXBOPIOBaHHS Ta PU3UKY OOTSDKEHHS YCKIQJHEHb Y
CITKIBIII TIpH mporpecyBanHi BJIM.

06'exm Oocnioxcenns: BikoBa nerenepaiis makymu (MKX-10: H35.3).

Ilpeomem Oocniodcenns: ocobauBocti cramii  BJIM; odTansMomnoriui

MOKA3HUKH; J1arHOCTUYHA 3HAUYMMICTh (YHKIIOHAJIBHOI AaKTHUBHOCTI IMypPUHOBHUX



(P2X-, P2Y1-, P2Y12-, A2A-), agpeHepriyHux op-, [z-peuentopiB i1 DAT-
peuentopiB Tip y po3BUTKY Ta nporpecyBanHi BJIM; nporno3syBanus ctaaiii BJIM;
MaTeMaTUYHE MOJICTIOBAHHS pU3UKY ycKiiaaiHeHb BJIM.

Memoou docnioxcenns:

- 3araJIbHOKJIIHIYHI;

- o¢ranpmonoriydi  (Bi3oMeTpis, CTaTHYHA KOMII IOTEpHA MEPUMETPIis
(Humphrey Field Analyzer), ToHometpis, pedpakToMeTpis, O10MIKPOCKOIIis,
odranbmockomis 3a gornoMorow acgepuunoi giH3zu Volk Super/Field (NC USA) 1
KOHTaKTHOI TpUA3EpKalbHOI JiH3U ['OonpamaHa, onTHUYHA KOTEpeHTHAa ToMorpadis
(OKT), 30kpemMa B pexuMi «Aurio», dmaoopecueHtHa anriorpadis (DAL 3a
MOKa3aHHSAMU;

- OloxiMiuHl (TypOIDMMETpUYHMM METON JUIsl peecTpauii — arperarii
TPOMOOITUTIB);

- cratuctuuHi (kputepiit ®imepa, KpuTepidl Xi-KBaapaT s MOPIBHIHHS
AKICHUX O3HaK; Kputepiit Kpyckama-Yosutica s MOpPIBHSHHSA KUIBKICHHX O3HAK,
METO/IM MHOXUHHUX TOPIBHSIHB; KOPEIALIMHUN aHalli3; METOIM MOOY0BH Ta aHAIII3Y
MaTeMaTUYHUX MOJIeJIe MHOKMHHOT JIIHIHHOT Ta JOTICTUYHOI perpecii).

Hayxosa nosusna ompumanux pesyniomamis. HaBeneHi HOB1 1aH1 CTOCOBHO POJIi
Ti y matorenes3i BJIM. BcranoBiena rineppeakTuBHICTh penenTopiB T y mamieHTIB
MOXWJIOTO BIKY, IO 3yYMOBIIOE MIJABUIICHHS MPOArperaHTHOr0 CTaHy KpOBI,
HACJIIZIKOM YOro € TOPYIICHHS MIKPOIUMPKYJIAIIl, PO3BUTOK TIMOKCI Ta imemii
TKaHUH CITKIBKH.

HoBenena Ta yrtouHeHa Yyvactb nypuHiB (AT®, AID, aneHo3uny),
KaTexoJIaMiHiB 1 npo3amnansHoro meaiatopy PAT y npysorenesi ta arpodii [IEC npu
cyxii ¢opmi BJIM. IlposBoM 3pocTaHHS KUIBKOCTI Jipy3 OyJO MIJBUILEHHS
aktuBHOCTI P2X-penienitopiB 1 A2A-penientopiB (p<0,01); mpu 3017bIIIEHH] PO3MIPY
Ipy3 CIIOCTepiraiv TINEePpEeaKkTUBHICTH Op-aipeHoperentopy, P2X- 1 ®DAT-
penentopiB  (p<0,001), Ta — TrinopeakTuBHICTh [-agpeHopenentopy (p<0,01).
PozBurok nuctpodiuynux 3miH B IIEC moB’s3aHuil 31 3pOCTaHHSIM PEAKTUBHOCTI
nypuHoBux P2Y- 1 P2X- penentopiB, ap-anpenopenentopiB 1 ®AT-penentopiB

(p<0,01). ®akropamu pusuky po3Butky ['A-IIEC Oyno mepMaHeHTHE 3pOCTaHHS



akTuBHOCTI P2Y-peuenrtopiB, Ta 3HMW)KEHHS aKTHUBHOCTI A2A-perentopiB 1 [3r-
aapeHopenenTopi (p<0,001).

JlonoBHeH1 HaykKoB1 JaHi mo ¢akTopax pusuky. JlokazaHo, 1o Qakropom
pusuky Bojoroi ¢opmu BJIM Oyino 3poctarode mOpymieHHS MeTaboi3My MypUHIB
BHACJIIJIOK TIMOKCIi 1 1memii TKaHWH OKa, sSKe OYyJ0 TMpOSBOM IIiJIBUIICHHSIM
aktuBHOCTI P2Y-, P2X- 1 A2A-peuentopiB Tu; axtuBamis CAC 1 xpoHiuHe
3amajeHHsl, sIKe XapaKTepU3y€eThCs TNePPEeakTUBHICTIO Ox-aapeHoperenTopiB 1 GAT-
peuenrtopiB TiI.

JloBeneHo, 10 aKTUBHICTh 1 B3a€EMOJIS pI3HUX peuenTtopiB Ti BimoOpakamu
po3uTok acorianii XHB, CBHC/IIEC, PHTE 1 TI'A-IIEC y citkiBui. Po3BuTok
acomianii XHB 3 PHTE 3yMoBneHuil 3pocTarouoro akTUBHICTIO A2 A-penenTopis, Oz-
1 B2-agpeHopenenTopiB Ta raibMyBaHHSIM cTUMYyJLii P2X-peuentopiB Ti; po3BUTOK
acomiariii XHB 3 T'A-IIEC — rineppeaktuBHicTIO mnypuHoBux P2X- 1 P2Y-
peuenTopis, og-aapeHopeuentopy 1 DAT-peuentopy. IHaumkaTopamu poO3BUTKY
CBHC/TIEC 1 XHB € aktuBamis 1 B3aemomiss A2A- 1 P2X-penenrtopiB, Toal sK
acomiariss CBHC/IIEC 3 PHTE xapaxtepusyBanach B3aemogieto ®AT-penentopis,
P2Y—peuentopiB Ta oz-aapeHOPELIENTOPIB.

Po3pobrnieHi HOBI perpeciiiHi MPOrHOCTUYHI MOJeNi po3BUTKY craniii BJIM,
PHU3HUKY XOP1011aJIbHOI HEOBACKYJIApU3allii 1 BiIlIapyBaHHS HEUPOCEHCOPHOI CITKIBKU
yn [IEC npu Bosoriit popmi B/IM Ta pu3uky oOTsSKEHHS YCKIAAHEHb B CITKIBII IPH
IIPOrPECYBaHHI 3aXBOPIOBAHHS, IO JIACTh 3MOTY 3a0€3MEUYUTH 1HAUBITYyAIbHY OIIHKY
PU3HKIB PO3BUTKY MaKyJISIPHOI MATOJOrIi Ta B EPCIEKTUBI BUOIp METOAIB JIKYBaHHS
MaIll€HTIB HA PaHHIX eTarax 3aXBOPIOBAHHSI.

Ilpakxmuune 3nauenuss ompumanux pesynrbmamie. Ha OCHOBI BCTaHOBJICHHX
PETUKTOPIB pO3POOJICHO CUCTEMY TPOTHOCTUYHUX MOJIETCH PU3HUKY MPOTPECYBAHHS
BJ/IM, BUHUKHEHHS XOpIOiJaIbHOI HEOBACKYJSIpU3allii, BiAMIApyBaHHS CITKIBKU Ta
0o0TsKeHHA yckiaaHeHb. Jlo (akTopiB pu3MKy, $IKI CIPUAIOTH MPOrPECYBaHHIO
3aXBOPIOBAHHS HaJleXaTh aKTHBHICTh mypuHOBUX P2X-, A2A-peunenrtopiB, OPAT-
PElEenTopiB, a TAaKOXK Op-, [2-aApeHOpPENenTopiB; po3poljeHa MOICTbh JAa€ 3MOTY
POrHO3yBaTH PU3UK PO3BUTKY cTaaii y 85,6% Bumnankis B/JIM. Kputnunuii piBeHb

aKTUBHOCTI ajzeHo3uHOBoro A2A-pernentopy (>63%) € TPOrHOCTHYHUM IIOJO



PU3MKY BUHUKHEHHS XOpioilajabHOI HeoBacKyispuzauii: uyTtiauBicte TecTy 100%,
crietudiunicTh — 94,2%. Mojens 3B’s3Ky pU3UKY BiAlllapyBaHHS CITKIBKA 3aCHOBaHa
Ha akTuBHOCTI A2A-peunentopy, DAT-penentopy 1 02-aapeHOpPELHEHTOPY:
gyTuBicTh Mojeni 100%, cneuudiunicts — 88,0%, MPOrHOCTUYHICTH TO3UTHBHOTO
pesynbraty 87,5%, HNPOTHOCTHUYHICTh HeraTuBHOTO pe3yibTaty 100%. Pusux
o0TsokeHHs yckiagHeHb BJIM  3ymomnenmit cramiero BJIM, aktuBHIicTIO P2Y-
penentopiB 1 @AT-penentopy: 4yyTauBICTh MOOYA0BaHOI MoOJeni cTaHOBUTE 74,0%,
crienudiunicts — 89,8%.

Po3poOka cuctemu Mopened JacTb 3MOry oOuUpaTH, KOpHUIyBaTH 1
KOHTPOJIOBAaTH €()EeKTUBHICTh JIKYyBaJIbHUX 3aXO/iB, a TaKOX NPHU JUHAMIYHOMY
CIOCTEpEXEHHl TnauieHTiB 3 BJ/IM chpusituMe MNOMMNIIEHHIO (YyHKIIOHATBHUX
pe3yJIbTaTiB.

Knrwouosi cnosa: BikoBa jereHepalliss Makyld, [aTOreHE3, J1arHOCTHKA,
aktuBHICTh mypuHoBux (P2X-, P2Y1-, P2Y12-, A2A-), aapenepriyaux og-, Po-

peuentopiB 1 DAT-penentopiB, PyHKIIOHAIBHUI CTaH TPOMOOIIUTIB.



ANNOTATION

Kovalchuk Kh. Diagnostic significance of platelet receptors reactivity in the
development and progression of age-related macular degeneration. - Qualifying
scientific work as a manuscript.

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

The dissertation is devoted to solving the pressing problem of modern
ophthalmology — an increase in the efficiency of diagnostics and prediction of
development of age-related macular degeneration based on the analysis of the
functional activity of purine, adrenergic and FAT platelet receptors.

Among the elderly, age-related macular degeneration (AMD) is the main cause
of vision loss. In Europe, between 1990 and 2013, the prevalence of early-stage
AMD increased to 3.5% at the age of 55-59 years to 17.6% at the age of >85 years;
for late AMD, these figures were 0.1% and 9.8%, respectively. By 2040, according to
an estimate, the number of people in Europe with early AMD will have been between
14.9 and 21.5 million, and for the late stage of AMD - between 3.9 and 4.8 million.
Risk factors for the development and progression of AMD include age, sex, diet, high
body mass index, hypertension, HDL levels, exposure to sunlight, smoking, and
genetic factors [73]. However, the individual reactivity of the body and the functional
condition of cellular receptors in the initiation of retinal pathology in AMD have not
been properly covered in the literature. Hemodynamic changes, the development of
ocular tissue ischemia and oxidative stress, chronic inflammation and dysfunction of
retinal pigment epithelium (RPE) cells are the main causes in AMD pathogenesis. To
date, there is no effective way to treat the exudative type of AMD. In this regard, it is
necessary to gain a better understanding of the pathophysiological mechanisms
underlying the onset and progression of AMD, to develop methods for diagnosing
and predicting the occurrence of retinal complications, and to identify new strategies
for prevention and treatment of this disease.

Among the promising indicators of AMD development, there may be the



functional activity of purine (P2X-, P2Y1-, P2Y12-, A2A-), adrenergic o2-, B2-
receptors and FAT-receptors, the implication of which in the dysfunction of retinal
structures is doubtless. Purine receptors regulate endothelial proliferation and
neovasculogenesis, RPE function and apoptosis of retinal neurosensory cells, the
development of inflammation, and therefore may be used to analyse the occurrence of
pathological retinal events in AMD [146, 158, 167, 187]. Ligands for purine
receptors (ATP, ADP, adenosine) can be released from various types of vascular
cells, as well as from erythrocytes and platelets (PI) in hypoxia / ischemia of eye
tissues. Studies have shown that the sympathetic nervous system plays an important
role in the regulation of vascular tone and angiogenesis. Blockade of f-adrenoceptors
was found to be accompanied by inhibited VEGF expression and a subsequent
neovascular response. The formation of platelet-leukocyte aggregates to promote
chronic inflammation under the influence of FAT, which is considered a pro-
inflammatory mediator, and a modulator of local angiogenic and cytokine networks,
may be an important factor in the AMD pathogenesis. Thus, the activity of purine
receptors, adrenoceptors and FAT receptor can be seen as a system of potential
biomarkers for AMD development. In this context, the analysis of the platelet
receptor apparatus seems to be promising because it allows investigating the
mechanisms of thrombogenesis, the degree of influence of leading pathogenetic
factors of AMD, including age, hypoxia / ischemia of eye tissues, chronic
inflammation, SAS activation, which contribute to the disease progression and
complications.

To date, the possibilities to predict the risk of AMD progression have not been
fully employed. Despite taking into account various prognostic criteria, including
demographic and ecological covariates, genetic and macular indicators, the developed
models have not become widespread. The reactivity of platelet receptors, which
makes it possible to monitor the molecular mechanisms of retinal structure alterations
in the early stages of the disease and the development of exudative age-related
macular degeneration may be promising for predicting AMD development.

Overall, the need to clarify the functional activity of purine, adrenergic and

FAT platelet receptors in AMD determines the relevance of the presented scientific



problem, the solution of which will improve the diagnosis, prevention and treatment
of patients with macular pathology.

The purpose of the study: to increase the efficiency of diagnosis and prediction
of the development of age-related macular degeneration based on the analysis of the
functional activity of purine, adrenergic and FAT platelet receptors.

Objectives of the study:

1. To evaluate the features of age reactivity of platelets and mechanisms of
changes in the proaggregating condition in patients with AMD.

2. To compare the ophthalmological features of the progression of the dry
AMD and the functional activity of platelet receptors, and to determine the risk
factors for drusogenesis and atrophy of the retinal pigment epithelium.

3. To study and substantiate the prognostic value of platelet receptors activity
as a factor of risk of choroidal neovascularization, progression of atrophy and
detachment of the neurosensory retina or RPE in exudative AMD.

4. To establish the diagnostic significance of platelet receptor activity in the
association of several complications of the retina (presence of druses, geographical
atrophy of the retinal pigment epithelium, choroidal neovascularization and
detachment of the neurosensory retina or RPE) in patients with exudative AMD.

5. To develop prognostic models of development of AMD stages; the risk of
choroidal neovascularization and detachment of the neurosensory retina or RPE in the
exudative AMD and the risk of aggravation of retinal complications with the
progression of AMD.

Obiject of study: age-related macular degeneration (ICD-10: H35.3).

Subject of research: diagnostic significance of functional activity of purine
(P2X-, P2Y1-, P2Y12-, A2A-), adrenergic a2-, B2-receptors and FAT-receptors of
platelets in the development and progression of AMD.

Research methods: general clinical; ophthalmological (visometry, static
computer perimetry (Humphrey Field Analyzer), tonometry, refractometry,
biomicroscopy, ophthalmoscopy using aspherical Volk SuperField lens (NC USA)
and three-mirror contact lens of Goldoldman's Goldemann optical coherence

tomography (OCT) Angio, fluorescent angiography (FAG) if medically indicated;



biochemical (turbidimetric Bourne optical method for registration of platelet
aggregation); statistical (Fisher's test, chi-square test for comparison of qualitative
features; Kruskal-U test for comparison of quantitative features, methods of multiple
comparisons, correlation analysis, methods of construction and analysis of
mathematical models of multiple linear and logistic regression).

Scientific novelty of the obtained results. New data on the role of platelets in
the AMD pathogenesis have been presented. Hyperreactivity of platelet receptors in
elderly patients, which causes an increase in the proaggregatory condition of the
blood, resulting in microcirculation disorders, the development of hypoxia and retinal
tissue ischemia, has been established.

The participation of purines (ATP, ADP, adenosine), catecholamines and the
proinflammatory mediator FAT in drusengenesis and atrophy of RPE in the dry AMD
has been established. A rise in the number of druses was manifested by an increase in
the activity of P2X receptors and A2A receptors (p <0.01); with increased druse size,
hyperreactivity of a2-adrenoceptor, P2X- and FAT-receptors (p <0.001), and -
hyporeactivity of B2-adrenoceptor (p <0.01) were detected. The development of
dystrophic changes in RPE was associated with increased reactivity of purine P2Y
and P2X receptors, a2-adrenoceptors and FAT receptors (p <0.01). Risk factors for
the development of geographic atrophy of RPE (GA-RPE) included a permanent
increase in the activity of P2Y-receptors, and a decrease in the activity of A2A-
receptors and B2-adrenoceptors (p <0.001).

There has been provided evidence that risk factors for the exudative AMD
involved a growing imbalance of purine metabolism due to hypoxia and ischemia of
eye tissues, which was manifested by increased activity of P2Y-, P2X- and A2A-
receptors PI; activation of SAS and chronic inflammation, characterized by
hyperreactivity of a2-adrenoceptors and FAT platelet receptors.

It has been proved that the activity and interaction of different platelet
receptors show the development of the association of choroidal neovascularisation
(CNV), serous detachment of the neurosensory retina (SDNR)/RPE, retinal hard
exudates (RHE) and GA-RPE in the retina. The association of CNS with RHE results
from the increased activity of A2A-receptors, a2- and 2-adrenoceptors, and inhibited



stimulation of P2X-receptors of platelets; the association of CNS with GA-RPE rises
from hyperreactivity of purine P2X- and P2Y-receptors, o2-adrenoceptor and FAT-
receptor. The activation and interaction of A2A and P2X receptors are the indicators
of the development of SDNR / RPE and CNV, while the association of SDNR / RPE
with RHE is characterized by the interaction of FAT receptors, P2Y receptors and a2-
adrenoceptors.

The regression prognostic models for AMD stages, risk of choroidal
neovascularization and detachment of neurosensory retina or RPE in exudative AMD
and risk of aggravation of retinal complications with disease progression have been
developed, which may allow an individual assessment of treatment stages of the
disease.

The practical significance of the results. Based on the established predictors,
the system of prognostic models for risk of AMD progression, emergence of
choroidal neovascularization, retinal detachment and aggravation of complications
has been developed. Risk factors that contribute to disease progression include the
activity of purine P2X-, A2A-receptors, FAT-receptors, as well as o2-, P2-
adrenoceptors; the developed model allows predicting the risk of stage development
in 85.6% of cases of AMD. The critical level of adenosine A2A receptor activity (>
63%) is prognostic for the risk of choroidal neovascularization. The test sensitivity is
100%, the specificity is 94.2%. The retinal detachment risk association model is
based on A2A receptor, FAT receptor, and a2-adrenoceptor activity: the model
sensitivity is 100%, the specificity is 88.0%, positive prognosis - 87.5%, negative
prognosis - 100%. The risk of aggravation of AMD complications is due to the stage
of AMD, the activity of P2Y-receptors and FAT-receptor: the sensitivity of the
constructed model is 74.0%, the specificity - 89.8%.

The developed system of models will be beneficial for choosing, adjusting and
controlling the effectiveness of therapeutic measures. With dynamic monitoring of
AMD patients, it will also contribute to improving the functional results.

Key words: age-related macular degeneration, pathogenesis, diagnosis, activity
of purine (P2X-, P2Y1-, P2Y12-, A2A-), adrenergic o2-, 2-receptors and FAT-
receptors, functional state of platelets.
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