AHOTAIIA

buxoserns M. FO. OnTtumizaliisi 11arHOCTUKU 1 TPO(iIaKTUKK J1a0eTHYHOT
peTHHOMNAaTI y XBOpUX Ha IyKpoBuUil miaber 2 tumy. — KBamigikariiina HaykoBa
mparls Ha IpaBax pyKOIMHUCY.

Huceprarist Ha 3400yTTS CTyIleHs AokTopa ¢utocodii 3 ramysi 3HaHb 22
OxopoHa 370poB’s 3a cremiainbHicTIO 222 MenunuHa (HaykoBa CHEMiabHICTh
«Od¢ranpMoorisi»). — HallioHaTbHUI YHIBEPCHUTET OXOPOHH 3JI0pOB’S YKpaiHu
imen1 I1. JI. llynuka MO3 Ykpainu, Kuis, 2021.

Jucepraiiss NpuUCBAYEHA BHUPIIICHHIO aKTyaJlbHOTO 3aBJaHHS Cy4acHOI
o TaNbMOJIOTIi — TMiJBUIIEHHIO €()EKTUBHOCTI MPOTHO3YBAHHS PO3BUTKY Ta
IIPOrpECYBAHHS 1a0€TUYHOI PETHHOIATII y XBOPUX HA IYKPOBHUH J1a0beT 2 THIly
[UIIXOM JOCJHI/UKEHHS €K30T€HHHMX BIUIMBIB Ta eHaoreHHoi L-FABP-3anxexnoi
BHYTPIIIHBOKIITHHHOI ~ PEryJysilii JIMAHOTO MeTadoiaidsMy 1  (OpMyBaHHS
KOHLETLIi TEHETUYHO JE€TEPMIHOBAHUX MOPYIIEHb JJi1 OOIPYHTYBaHHSI HaIIPSIMKIB
nepcoHi(iKOBaHOI Teparnii.

3aBaaHHs JOCIIHKEHH:

1. IIpoBectn anHami3z 1HGOPMATUBHOCTI OIOXIMIYHHUX MAapKEpiB OIIHKH
MOPYIICHHS JIMIAHOTO MeTabodi3My Ha T rimepriikeMii y mamieHtiB i3 JIP Ta
A2.

2. BuBunuTtu 0COOIMBOCTI COCOOY JKUTTA Ta KUPHOKHUCIOTHOTO CKIIAy iXKl,
K (haKTOPiB €K30T€HHOT0 BIUTMBY Ha nporpecyBanns /[P y xBopux na LI/12.

3. BuBuutu BMicT medinkoBoi ¢opmu (Liver) eHAOreHHOTO PEeryISITOPHOTO
npoteiny FABP y namienriB 13 pizaumu cragismu [P na tmi I/I2 ta cryminb
eKcrpecii mpoTeiny B 3anexHocTi Big renotuny PPARG.

4. Nocmimutn PPARG-3amexHl IOBEIIHKOBI BIIMIHHOCTI Ta OCOOJMBOCTI
€HEPreTUYHOro cyOCTpary y Maii€eHTiB 13 pizHuMu ctaaiasmu P va i LIJ12.

5. ChopmyBaTH KOHIIEMIIIIO PO3BUTKY T€HETUYHO JETEPMIHOBAHUX MOPYLIEHb
BHYTPIIIHBOKIITUHHUX L-FABP-3aneXHuX peryasTOpHUX MeXaHi3MiB JIMiAHOTO
oOMiHy, 1110 00YMOBIIIOIOTH NporpecyBaHHs JIP y marieHTtiB, xBopux Ha L1/12, 13

pizauM PPARG renotumnom.



O06'ext nocmimkenss: Jliabernuna peruromnaris (MKX 10 — H36.0).

[Ipeamer  mocmimkeHHS: OQPTANBMOJIOTIYHUNA  CTaTyc, TCEHETHYHI U
MeTabomiyH1 (aKTOpU PO3BUTKY Ta IMPOTPECyBaHHS A1a0CTUYHOI PETHHONATII y
xBopux Ha [IJI2 (po3moxain wactotu aneneit i renotuniB reHa PPARG B rpymnax
mamienTiB, PPARG-3ane)xHl  HOBEIIHKOBI  BIAMIHHOCTI Ta  OCOOJIMBOCTI
€HEPreTUYHOro CcyocTpary, MOKa3HUKU JIMiJ0OrpaMH, CUPOBATKOBUM piBeHb L-
FABP, nani ankeTyBaHHS HpoO cHoci0 >KUTTS Ta Xap4yyBaHHA, cTaTh, BiK, IMT,
CXEMHU JIIKYBaHHS TOIIIO).

Metoau  AOCHIKEHHS:  3arajibHOKIiIHIYHI  (orjisim, 30ip  aHaMHE3y,
o0iomopdomeTpisi), 0pTaIbMOJIOTIUHI (BU3HAYEHHS TOCTPOTH 30pYy, MOJS 30Dy,
BHYTPIIIIHBOOYHOTO THUCKY, aBTOpEePpakTOMETpisi, OQTaIbMOCKOMIs, ONTUYHA
KorepeHTHa ToMorpadis 3 gyHkuiero anriorpadii, 610MIKpOCKOIisi, TOHIOCKOIIS,
doTorpadyBaHHSIM OYHOrO JIHa 3a JONMOMOroi (QyHayc-kamepH), O10XIMIYHI
(cmekTpoMeTpuYHI TSt BU3HAUYCHHS MMOKa3HUKIB JIIT1IOTpaMu;
TJIFOKO300KCUIA3HUM — ISl  TJIFOKO3M KpPOB1, 10HHO-OOMIHHOI TeMIepaTypHO
He3alle)KHOT XxpoMarorpadii-ciekrpooromMeTpii s TIIIKOBAHOTO TeMOTJIO0IHY);
MeTo/a Ta30Bo-piauHHOI Xpomatorpadii ans BuBueHHs KK; I[LJIP-anamiz nns
BuBueHHs SNP-momimopdizmy rena PPARG; imyHodepmeHTHUN aHami3 s
BU3HAYCHHS cUpoBaTKOBOTO piBHSI L-FABP, cratuctuuni — kpurepiii llamipo-
Vinka [us BU3HAYEHHS BiNOBiAHOCTI 3akoHy ['ayca, KpuTepiii ¥? 11 MOpiBHAHHS
JMaHuX y Tabmuill crupspkeHocTi «k*my, HemapamerpuuHuit kpurtepii Kpyckana-
VYosutica aJist MTOPIBHSHHS HE3aJIEKHUX BUOIPOK.

VYV nepumioMy po3aiiai gucepTalii MpOBEACHO JACTAIBHUN aHalli3 Cy4acHOl
JITEpaTypu 3 JOCHIKYyBaHOT mpoOiieMu. BuUSBICHO, 10 3alHIIAETHCS HE
3’COBAaHMUM, SIK EKCIpPECyloThcsl perynsTopHi nporteinn L-FABP y xBopux Ha
2, ycxknagaenuit JIP B 3anexnocti Bin monimopdizmy rena PPARG. 1i nani
MOXXYTh BHU3HAUaTH MEPCOHI(PIKOBaHI OCOOJMBOCTI TOPYIICHHS  JIITHOTO
MeTabomizmy y xBopux Ha JIP 13 I1/[2, mo B cBOrO 4epry, BiIKPUBA€E HOBI HIJISXHU

3arobiranHs po3BUTKy J(P.



Jpyruit  po3din  AeTambHO ONMUCYE JOW3aiH  JIOCHIDKCHHS, KIIHIYHY
XapaKTepUCTUKY TPy TOPIBHSAHHS, KpUTEpii BKIIOYEHHS 1 TOBHUU 00CST
MPOBEJEHUX O(PTAITBMOJIOTIYHUX JOCTIKEHb MAIIEHTIB 13 pi3HUMU cTagismMu JIP
Ha T [[JI2. HaBemenwii METOOJOTIYHUN NUISX JIAOOPATOPHUX HOCIIHKCHB:
010XIMIYHUX METO/IB, JOCTIPKEHHS IMyHO(DEPMEHTHOTO aHaJli3y Ta MOJICKYJISIPHO-
reHeTryHi. [loka3aHi METO/IM aHKETYBaHHS Ta CTATUCTUYHOI OOPOOKM OTPUMAHUX
JAHUX.

Tpetiit po3aia TPUCBSIYCHUN BHUBYCHHIO 1HOOPMATUBHOCTI O10XIMIYHUX
MapKepiB ISl OL[IHKKU MOPYIIEHHS JIIIIHOr0 METaboJ113My Ha TJIi TiHepriikeMii y
namieHTiB 13 miabetuyHoro peruHomnariero Ha Tl [IJ[2. Tlokazano, mo cran
JIMITHOTO METaboJII3My XapaKTepu3yBaBCsi CyTT€BOIO pizHuIer0 BMmicTy KK
MeMOpaH epuTponuTiB y mariedTiB 3 [[/I2 Ta pizaumu cramissmu JAP (IAP-1, J1P-2,
JIP-3) B mopiBHsAHHI 3 Trpymnoro 3aopoBux oci6. Y rpymax J[P-1 ta [P-3
cnocrepiraiocs miaBuiieHHss B 1,5-2 pasu (P<0,05) Bmicty nHacumuenux KK
(HXK) 1 BignoBimne 3HmkeHHs HeHacuueHux KK (HHXKK) 3a paxyHok
nomneHacuuenux KK, a B rpymi JIP-2 cmocrtepiraBcsi mpakTUYHO PiBHUN BMICT
HXK ta HHXK.

UeTBepTril po3al NMPUCBIYCHUN BHUBYCHHIO OCOOJIMBOCTI CHOCOOY JKHUTTS
(CXK) Ta >KUPHOKUCIOTHOTO CKJIamy iXki, SIK (DaKTOpIB E€K30T€HHOTO BILUIUBY
nporpecyBants JIP y mamienTiB 13 1[/]2 y mopiBHsIHHI 13 JIOJBMH Ti€i % BIKOBOIi
rpynu 6e3 a1abeTty, ki ckianu KoHTpodabHy rpymy (KI'). Oco6u 13 KI' BukonyBanu
noaaTkoBi (i3uyHi1 BrpaBu B 9 pasziB Ouisine (P<0,05), monenno BxuBanu 1,5-2
mitpu Boau B 4,6 pasu Outeiie (P<0,05), a ppykTiB Ta oBouiB B 2 pa3u Oiyiblie
(P<0,05).

Y m’aroMy po3aini ONKMCAaHO MAOCHKEHHS BMICTY B IIIa3Mi  KpOBI
EHJOTEHHOTO peryisTopHoro npoteiny L-FABP y marfieHTiB 13 pi3sHUMU CTalisIMH
JP ma tm I[/I2, a Takox mpoBeaeHo mopiBHsSHHS BMicTy L-FABP B 3anexHocCTI
Bin renotuny PPARG. Ilokaszano, y HociiB gukoro reHorumy Prol2Pro i3
nporpecyBadHsM JIP crocTepiraeThCs MOCTYIMOBE HEIOCTOBIPHE TIABUIIICHHS

npoteiny L-FABP. V nociiB anem 12Ala BunukHeHHs [IP cynpoBomkyeTbes 4-



pazoBum  miaBumieHHsMm  (P<0,05) nporeiny, a mporpecyBanus  [IP
CYNPOBOJIKYETHCS TIOCTYITOBUM 3MEHIICHHSIM HOTO BMICTY.

VY mocromy po3aini onucani PPARG-3anexH1 MOBEAIHKOBI BIJIMIHHOCTI Ta
ocobmuBocTi BMicTy KK mMemOpaH epUTpPOLMTIB y MAII€HTIB 13 Pi3HOIO CTAdIEI0
JP na Tm /2. [Tokazano, y HociiB Prol2Pro reHoruny BMicT apaxigoHoBoi KK
Ha To4atKky po3BuTky JIP migBuiryBaBcs B 1,4 pasu (P<0,05) Bignocuo KI', a 3
nporpecyBanssMm JIP — 3HmkyBaBcs B 7,5 paziB (P <0,05). ¥V HociiB anmem 12Ala
BMicT apaxigoHoBoi KK Ha mouatky po3Butky [IP OyB B 2 pa3u menmuM Hixk B KI'
(P<0,05) 1 e mocTynoBo 3MEHIITYBaBcs 13 porpecyBaHHsM [P.

Y chOMOMY pO3AUII HABOAWUTHCS AaHANI3 Ta Yy3arajdbHEHHS OTPUMAHMX
pe3yibTaTiB, 13 BJIACHUM IMOTJIAIOM Ha MPUHIUNU HUPKYIi B kimiTuHl KK,
3B’s3aHux 13 L-FABP, 3a xnacnuanm nusixom PPARG-3a1exHOT0 MeXaHi3My Ta
npu Horo mopyimieHHi. HaouHo mpomeMoHCTpoBaHAa PI3HMIIS Y MATOTCHETUYHUX
MexaHi3MaX pPO3BHUTKY Ta TporpecyBaHHs JIP y Malli€HTIB 3 pi3HUM T'€HOTHUIIOM
reda PPARG, 110 cTajio marpyHTsIM CTBOPEHHSI KOHIIETITT JBOX MUISXIB peatizarlii
TeHETHYHO JETEPMIHOBAHMX BHYTPIMIHBOKIITUHHUX MEXaHI3MIB  JIIIJHOTO
oOMiHy, siKi 00yMOBIIOIOTE TiporpecyBanHst JIP y mamientiB 13 1{/]2. Ha ocHoBi
KOHIIETIIIi PEKOMEHJIOBAHO BMPOBATUTH B KIIHIYHY MPAKTUKy aJITOPUTM
MiIBUIIEHHS €()EKTUBHOCTI MPOTHO3YBaHHS PO3BUTKY Ta mporpecyBanHs [P y
xBopux Ha [1/I2 13 pi3HUM Ir€HOTUIIOM.

HaykoBa HOBU3HA OTpMMaHUX pe3yibTaTiB. Brepine OyB mpoBeneHuii aHami3
piBHs cupoBatkoBoro L-FABP y manientiB 3 pizHoto crauiero P na tm /12,
AKAWA TIOKa3aB, 10 MNUIAXU PO3BUTKY JIP moOB's3aHl 13 MIABUILICHHSM BMICTY
PETYISATOPHOTO TMPOTEIHY, ajie BIAPI3HAIOTHCS 3aJIKHO BiJl TEHOTHMY. Y HOCIIB
Prol2Pro PPARG renotuny i3 nporpecyBanssm [P crnoctepiraerbCcsi mMoCTyIoBe
HenocToBipHe minBuieHHs npoteiny L-FABP. ¥V HociiB anemto 12Ala BUHUKHEHHS
JIP cympoBomxyeTbest 4-pazoBuM kpatHuM miaumieHasM (P<0,05) mporeiny, a
nporpecyBaHHs JIP — MocTynoBUM 3HWKEHHSIM HOTO BMICTY.

VY xBopux 3 pizHoto ctaziero JIP ta I/I2 Bnepine Oyno BUSBJIEHO, IIO BMICT

KK epurporurapuux memOpan, tpurminepuais ta JIITHII] mmasmMu goctoBipHO



BIpI3HAETHCS 3aiexHO Bia reHotuny reHa PPARG. V nHociiB Prol2Pro renotumny
BMicT apaxinoHoBoi KK na mouatky po3sutky P O0yB migsumienuii B 1,4 pa3u (P
<0,05) BimnocHo KI', a 3 mporpecyBannsm JIP — 3umxkennii B 7,5 paszis (P <0,05).
V HociiB aneni 12Ala Bmict apaxigonoBoi XXK Ha mouaTtky po3Butky /P OyB B 2
pazu HuxyuM HIK B KI' (P<0,05) 1 mocTynoBo 3HM)KYBaBCs 3 nporpecyBanHsm J[P.

Brnepmie y xBopux i3 pizHoro ctazgiero JIP ta [[JI2 Oyiau BUBUYEHI €HIOTCHHI
dbakTopu y BUIISIAI TOBEAIHKOBHX 3BHUYOK, OcCOOIMBOCTEeW xapuyBaHHs, CXK,
CXWJIBHOCTI JI0 KOpEKIlli Timepriikemii Ta rimepiimiaemii 3aiexHo Bin PPARG-
TreHoTuMy. 3a parmioHanbHIicTIO XapuyBanHa Ta CX Hocii Prol2Pro renotuny He
Binpizasutucs Bix ocid6 KI'. Hocisim anem 12Ala Oyno mpuTtamMaHHO Ha MOYATKY
3aXBOPIOBAHHS HEXTYBAaHHS XapuOBUMH PEKOMEHJAIISIMU, ajie 3 IPOrPECYBAHHIM
JIP cBigOMICTh y NpaBWJIBHOMY XapuyBaHHI 3poctasa B 2 pasu (P<0,05),
BogHOouac, ixHii C)K OyB MEHII pailioHaIbHUM HIXK Yy HOCiiB Prol2Pro renotumy,
a morsmbnenns [P me B 2—3 pas3u 3HmwxkyBano (P <0,05) mparaeHHs 10 310pOBOTO
CXK.

Bnepmie BucimoBieHa rimore3a IMPO MOXIMBHK  3B'SI30K  BIIMIHHOCTEH
MOBEJIIHKOBOT'O XapaKTepy, CXUIBHOCTI JI0 BXKHMBAHHS JACSKUX TMPOJYKTIB Ta
TEpPaneBTUYHOI KOPEKIli 13 TEHETUYHO OOTPYHTOBAHUMHU  OCOOJIUBOCTSIMU
peryismii  oOMiHy pEYOBHH, MeEXaHI3MaMH 3a0€3[CUeHHS EHEePreTUIHUM
CcyOCTpaTOM IMEYIHKH, CKEJIETHOI MyCKYJIATyPH TOLIO.

Bnepmrie cdopmoBana KOHIENINis peamizaimii TeHETHYHO JIeTePMIHOBAHUX
BHYTPIIIHbOKMITUHHUX ~ L-FABP-3anexxnux naTodi3ionoriyHux  MexaHi3MiB
JIMIIHOTO MeTaboJi3My, 10 00yMOBIIOIOTE IporpecyBanHs J[P y mailieHTiB 13
M2 ta pizaum PPARG renotumom. Y HociiB Prol2Pro renotuny JIP, sx
yckmanaenHs: [[J[2, BuHMKae B pe3ynbTaTi XpOHIYHOTO 3amajeHHs 3a PaxyHOK
PPARG-3anexHo0i TpaHCKpuIIii TreHiB, ekcrpecii (pepMeHTIB, MO OKHCIIOIThH
apaxinonoBy XK, cuHTe3y mMeTaboiTiB, SIKI BIUIMBAIOTh HA CTaH €HJOTENIl0. Y
HociiB anemo 12Ala ramemyerscsi PPARG-3amexHa TpaHnckpumiiisi redis, i KK
YTUIII3YIOTBCSA B KIITHUHI 3a paxyHOK BIUMBY iHmuX L-FABP mexani3wmiB, 1o

MMpU3BOAUTL 10 aKTI/IBaIIi.l. npAMOIro IMNMEPOKCHUCOMHOI0O OKHMCHCHHS, BHHUKHCHHS



OKCHJIATUBHOTO CTpeCy Ta TMOUIKOJKEHHS EHJOTENI0 AaKTUBHUMHU (QopMamu
KHCHIO.

[IpakTryHe 3HaYEHHS OTPUMAHMX Pe3yJbTaTiB. Briepiie Oyio oOrpyHTOBaHO
Ta PEKOMEHJIOBAHO B KIIHIYHY MPAKTUKY alTOPUTM MiABUINECHHS €(PEeKTUBHOCTI
MIPOTHO3YBaHHs PO3BUTKY Ta nporpecyBanHs /P y xBopux Ha I[{/12, axuii monsras
B ypaxyBaHHI T'€HETUYHO JIETCPMIHOBAHHUX MEXaHI3MIB MpH po3polii Ta
BJIOCKOHAJICHHI TEPaNeBTUYHUX CXeM, (OPMYBaHHI Xap4YOBHX Ta TOBEIIHKOBHUX
peKOMeH Al .

[Ipn mnopiBHSIHHI 1HPOPMATHUBHOCTI OIOXIMIYHMX MAapKepiB ISl OLIHKH
NOPYIICHHS JIIMIIHOrO MEeTa0o0i3My Ha TJII TINEPriiikeMii y Mali€HTIB 13 PI3HOIO
cragiero JIP ta I{/I2, BcTraHOBIIEHO, 1O MPH OLIHII JIIITHOTO OOMIHY HAMOUIBITY
iH(opMmaTUBHICTh MOKa3zaB aHam3 BwmicTy KK epurpouutapHux MeMOpaH Ha
BIJIMIHY BIiJl 3arajbHOrO XojecTtepuny, tpurminepunis, JIITHIL, JITIBII, skxi y
naiieHTiB 3 JIP He mamm nOCTOBIpHOi pi3HUINl B TOPIBHSHHI 31 3I0POBHUMH
ocobamu.

Bnepmre 6yB BuBuenuit C)XK mamienTiB 13 JIP va T 112 Ta mromei Tiei x
BIKOBOI rpynu 0e3 aiadety. J{Jis iHTerpanbHO1 KIJIbKICHOI OI[IHKH MoKa3HUKIB COK
B Tpymnax TNOpIBHSAHL OyJiM pPO3paxoBaHl I1HACKCH (4Uepe3 KIIbKICTh OamiB 3a
BIJIMOBI/l B @aHKETI), K1 HAaJal0Th 00’ €KTUBHI ITiJICTaBU chopMyBaTH pEKOMEHIaIlil
JUIsl maiieHTiB. Brepiie OyB mpoaHalli30BaHUM palllOH XapuyyBaHHS MAIEHTIB 13
JIP 3a paHuMu aHKETYBaHHS Ta ONMUTYBAHHS 13 BHU3HAUYCHHSM TIOKa3HHUKA
«paiioHabHOCTI BxKMBaHHS JKK» 3alie’)kHO BiJl TOro, HACKUIBKU BIPHO, 3 TOYKH
30py pEKOMEHAIIi XapuyBaHHS, JJIOAMHA BXXUBAE Pi3H1 MPoayKTU-mKkepena JKK.

Busineno, mo 3a 3suukamu CXK mnarientn i3 [J[2 cyTTeBo Bipi3HSIUCS Bif
JroJieH Tiel K BiKoBOi rpynu 0e3 niadery. Ocobu KI' y mopiBHSIHHI 13 NalliEHTaMU
BUKOHYBaJIM J0JaTKOB1 (pizuuHi BmpaBu B 9 pasziB Outemie (P<0,05), momenHo
BkuBanu 1,5-2 mitpu Boau, o B 4,6 pasu Oinsine (P<0,05), a dpykTiB Ta 0BOUIB B
2 paszu ounbie (P<0,05). HegoctaTHiCcTh BXXUBaHHS (PPYKTIB 1 OBOYIB 3HAXOAUTHCS
B TIPSIMIN 3aJIe’KHOCTI 31 cTajiero nmporpecyBanHs /[P, Ha BinmMiHY BiJ TOJAaTKOBUX

q)iSI/IIIHI/IX BIIpaB Ta 3BUYKM OO0 IMOACHHOI'O BXXHMBAaHHA BOIU, 3BHYOK, IK1 HE



KopenoBanu 13 nornmonenusaM JIP. BxxuBanHa y 1Ky MpOIYyKTIB-IKEpen pi3HUX
KK 3a po3paxoBaHMM IMOKa3HUKOM «palfioHaigbHOCTI BxkuBaHHS JKK», mo OyB
OTpUMaHUM MPHU aHaII31 aHKET XapuyBaHHs, CYTTEBO HE BiapizHsutocs y ocid KI' Ta
MAIEHTIB 3 pi3HUM cTynenem [IP.

KirodoBi cnoBa: giabeTuyHa peTUHONATISI, IyKPOBUM naiabeT 2-ro THILY,
xupHi kucnotu, PPARG-renoturn, L-FABP, crioci0 »kutts, XapuyBaHHs, JITHANR

MeTaboJ1i3M, IIarHOCTHKA, TPO(DiTaKTHKA.



ANNOTATION

Bykhovets. M. Optimizing diagnostics and prevention of diabetic retinopathy
in type 2 diabetes patients. — Qualified research paper as a manuscript.

Thesis for a degree of Ph.D in the field of knowledge 22 "Health" by specialty
222 - Medicine. — Shupyk National University of Health of Ukraine of the Ministry
of Health of Ukraine, Kyiv, 2021.

Thesis is aimed at solving topical task of modern ophthalmology — improving
efficiency in predicting the development and progression of diabetic retinopathy
(DR) in type 2 diabetes (T2D) patients via researching exogenous effect and
endogenous L-FABP-dependent intracellular regulation of lipid metabolism and
formation of the concept of genetically determined defects to substantiate the
directions of individualized therapy.

Study tasks:

1. Analyse the descriptiveness of the biochemical markers for the evaluation
of lipid dysmetabolism secondary to hyperglycemia in patients with DR and T2D.

2. Research the aspects of lifestyle and fatty acid composition of food as the
factors of exogenous effect on DR progression in T2D patients.

3. Research the content of the liver endogenous regulatory protein FABP in
patients with different stages of DR secondary to T2D and the degree of protein
expression depending on PPARG genotype.

4. Explore PPARG-dependent behavioural differences and patterns of energy
substrate in the patients with different stages of DR secondary to T2D.

5. Evolve the concept of the development of genetically determined defects of
intracellular L-FABP-dependent regulatory mechanisms of the lipid metabolism
that stipulate DR progression in T2D patients with different PPARG genotypes.

Study object: Diabetic retinopathy (ICD 10 — H36.0).

Study topic: ophthalmologic status; genetic and metabolic factors of the
development and progression of diabetic retinopathy in T2D patients (distribution

of the rate of alleles and genotypes of PPARG in the groups of patients, PPARG-



dependent behavioural differences and patterns of energy substrate, lipid profile
parameters, serum L-FABP, results of survey on lifestyle and diet, gender, age,
BMI, treatment regimens, etc.

Study methods: general clinical (check-up, medical history, biomorphometry),
ophthalmological  (visiometry, perimetry, tonometry, refractometry, bio
microscopy, gonioscopy, ophthalmoscopy, optical coherence tomography
angiography, fundoscopy with fundus photography); biochemical (spectrometry to
measure lipid profile parameters; glucose oxidase — for blood glucose, ion-
exchange temperature independent chromatography-spectrometry for glycosylated
haemoglobin); gas-liquid chromatography to study FAs; PCR to study SNP
polymorphism of PPARG; enzyme immunoassay to measure serum L-FABP,
statistical — Shapiro-Wilk test to determine correspondence with Gaussian
distribution, ¥ to compare data in the contingency table “k*m”, Kruskal-Wallis
non-parametric test to compare independent samples.

The first section of the thesis analysis in detail the modern literature on the
above topic. It was found that it has not been established yet, how L-FABP
regulatory proteins are expressed in T2D complicated with DR depending on
PPARG polymorphism. These data could determine individualized aspects of lipid
dysmetabolism in T2D patients with DR that in turns opens new ways in
preventing DR.

The second section describes in detail the design of study, clinical profile of
the comparison groups, inclusion criteria and complete scope of ophthalmological
exams conducted among patients with different stages of DR secondary to T2D.
Methodological options of laboratory tests such as biochemical methods, enzyme
immunoassay, molecular and genetic tests are proposed. Methods of survey and
statistical processing of the results are provided.

The third section studies descriptiveness of the biochemical markers for the
evaluation of lipid dysmetabolism secondary to hyperglycemia in patients with
diabetic retinopathy secondary to T2D. It was shown that lipid metabolism status is

characterized by a significant difference in red blood cell membrane fatty acid



(FA) content in T2D patients with different DR stages (DR-1, DR-2, DR-3)
compared to healthy subjects. Groups DR-1 and DR-3 have shown 1.5- to 2-fold
(P <0.05) increase in saturated FA (SAFAs) content, appropriate decrease in
unsaturated FA (USFAs) content due to polyunsaturated FAs, and group DR-2 has
shown virtually equal content of SAFAs and USFAs.

The fourth section deals with studying the aspects of lifestyle (LS) and fatty
acid composition as the factors of exogenous effect on DR progression in T2D
patients compared with their diabetes-free age-mates in the control group (CG).
Subjects in the CG had 9-fold higher physical activity (P < 0.05), drank 1.5 to 2
liters of water daily that is 4.6-fold higher (P < 0.05), and ate 2-fold higher amount
of fruit and vegetables (P < 0.05).

The fifth section describes the study of the plasma content of endogenous
regulatory protein L-FABP in the patients with different stages of DR secondary to
T2D and compares L-FABP content depending on PPARG genotype. The carries
of wild type gene Prol2Pro were shown to have a gradually insignificant increase
in L-FABP protein level with DR progression. In the carriers of 12Ala, onset of
DR is accompanied with 4-fold increase (P <0.05) in protein level and DR
progression is accompanied by gradual decrease in its content.

The sixth section describes PPARG-dependent behavioural differences and
patterns of red blood cell membrane FA content in the patients with different
stages of DR secondary to T2D. It was shown that carriers of Prol12Pro genotype
had a 1.4-fold increase (P <0.05) in arachidonic FA content upon onset of DR
compared to the CG, and DR progression resulted in its 7.5-fold decrease
(P <0.05). In the carriers of 12Ala, the content of arachidonic FA upon DR onset
was 2-fold lower compared to the CG (P <0.05) and showed further reduction
with DR progression.

The seventh section - analysis and summarization of the results with the
personal opinion on the principles of L-FABP-bound FA circulation in the cells by
the classical option of PPARG-dependent mechanism and in case of its impairment

is provided. Difference in pathogenetic mechanisms of development and



progression of DR in patients with different genotypes of PPARG was made clear
during the discussion, and this created the basis to evolve the concept of two
options of implementing genetically determined intracellular mechanisms of lipid
metabolism that stipulate DR progression in T2D patients. This concept allowed to
recommend the algorithm of improving efficiency for predicting development and
progression of DR in T2D patients with different genotypes in clinical settings.

Scientific novelty of the results. Analysis of serum L-FABP level was
conducted among patients with different stages of DR secondary to T2D for the
first time. It has shown that the ways of developing DR are associated with
increased content of regulatory protein, however, they differ depending on the
genotype. In the carriers of Prol2Pro PPARG genotype, DR progression is
accompanied with gradual insignificant increase in L-FABP protein. In the carriers
of 12Ala, DR onset is accompanied by a 4-fold increase (P < 0.05) in protein level,
and DR progression — by gradual decrease in its content.

In the patients with different stages of DR and T2D, it was established for the
first time that red blood cell membrane FA, plasma triglyceride and LDL content
significantly differed depending on the genotype of PPARG gene. The carriers of
Prol2Pro genotype had a 1.4-fold increase (P < 0.05) in arachidonic FA content
upon onset of DR compared to the CG, and DR progression resulted in its 7.5-fold
decrease (P < 0.05). In the carriers of 12Ala, the content of arachidonic FA upon
DR onset was 2-fold lower compared to the CG (P < 0.05) and showed further
reduction with DR progression

Endogenous factors as behavioural habits, patterns of nutrition, LS, tendency
towards hyperglycaemia and hyperlipidaemia correction depending on PPARG
genotype was demonstrated for the first time in patients with different stages of
DR and T2D. By the sustainability of nutrition and LS, Prol2Pro genotype
carriers did not differ from the CG. It was typical for 12Ala carriers to non-adhere
dietary recommendations upon disease onset, however, with DR progression, their

awareness in healthy eating improved 2 times (P < 0.05). At the same time, their



LS was less sustainable than in Prol2Pro genotype carriers, and progression of
DR reduced the pursuance of the healthy LS 2-3 times more (P < 0.05).

Hypothesis about possible association between differences in behaviour,
tendency towards consuming some food, therapeutic correction and genetically
substantiated patterns of metabolism regulation, mechanisms of provision of the
liver, skeletal muscles etc. with energy substrate was expressed for the first time.

Concept of implementing genetically determined intracellular L-FABP-
dependent pathophysiologic mechanisms of lipid metabolism that stipulate DR
progression in T2D patients and different PPARG genotypes was evolved for the
first time. In the carriers of Prol2Pro genotype, DR, as a complication of T2D,
develops as the result of chronic inflammation due to PPARG-dependent gene
transcription, expression of arachidonic FA oxidizing enzymes, synthesis of
metabolites affecting the state of endothelium. In 12Ala carriers, PPARG-
dependent gene transcription is blocked and FAs are recovered in the cells due to
other L-FABP mechanisms that results in activation of direct peroxisomal
oxidation, oxidative stress and damage of endothelium by reactive oxygen species.

Practical importance of the results. Algorithm for increasing efficiency to
predict development and progression of DR in T2D patients that involves
genetically determined mechanisms during development and improvement of
therapeutic regimens, evolving dietary and behavioural recommendations, was
substantiated and recommended for clinical settings for the first time.

Descriptiveness of the biochemical markers for the evaluation of lipid
dysmetabolism secondary to hyperglycemia in patients with different stages of DR
and T2D was compared. It was found that, when evaluating lipid metabolism in
T2D patients complicated with DR, test for red blood cell membrane FA content
was the most descriptive as opposed to total cholesterol, triglycerides, LDL, HDL
that did not have significant difference in DR patients compared to the healthy
subjects.

LS was for the first time studied in the patients with DR secondary to T2D

and their diabetes-free age-mates. Indices (obtained via scores in the survey



questionnaire) that give objective grounds to evolve the recommendations for
patients were calculated for integral quantitative evaluation of the LS parameters in
the comparison groups. Dietary regimen in DR patients was analysed for the first
time wusing questioning and survey with determination of the parameter
“sustainability of consuming FAs” depending on the fact, how properly a man
consumes different sources of FAs from the standpoint of nutrition
recommendations.

It was found that T2D patients significantly differed from their diabetes-free
age-mates in terms of LS habits. Subjects in the CG had 9-fold higher physical
activity (P <0.05), drank 1.5 to 2 liters of water daily that is 4.6-fold higher
(P <0.05), and ate 2-fold higher amount of fruit and vegetables (P < 0.05)
compared to the patients.

Insufficient consumption of fruit and vegetables directly correlates with the
stages of DR progression, as opposed to additional physical activities and a habit to
drink water daily, habits that did not correlate with DR worsening. Consuming
sources of different FAs under the calculated parameter ‘sustainability of
consuming FAs”, obtained via analysis of nutrition questionnaires, did not
significantly differ between the CG and patients with different stages of DR.

Key words: diabetic retinopathy, type 2 diabetes, fatty acids, PPARG

genotype, L-FABP, lifestyle, nutrition, lipid metabolism, diagnostics, prevention.
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