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ANHAMIKA YUCJIA MIKPOAHEBPI3M Y XBOPUX HA AIABETUYHY

PETUHOMNATIIO K MOKASHUK PU3UKY BUHUKHEHHA MAKYJIAPHOIO
HABPAKY

Opecbkuii HauioHaNnbHUM MeauyYHu yHiBepcutet (M. Ogeca)

Hana po6ota € ¢pparmeHtom HIAP «EnireHeTny-
HUA BNAMB QI3NYHUX YUHHUKIB HaQ TOJSIOBHUIA MO30K
i IMYHONOri4HY peakTuBHICTb», Nepepx. peecTpauii
0112U004061.

Bctyn. ®opMyBaHHS MakynspHoro Habpsiky (MH)
€ Halbinbl PO3MOBCIOOXKEHOK MPUUYMHOK 3HMXKEHHS
30py Y XBOPUX Ha AiabeTuyHy peTnHonariio Ta nogasnb-
Lwnx ycknagHeHs [4,6]. BtpaTta 3opy moxe 6yTu none-
peOXXeHa LUNSIXOM CBOEYACHOrO CKPUHIHIY XBOPUX Ha
LYKpOBWiA aiabeT Ta 3aCTOCYBaHHSA afaekBaTHUX Npodi-
NaKTUYHUX Ta NikyBanbHUX 3axoais [12]. CyvacHi ckpu-
HIHrOBI METOAM CNPSIMOBaHi Ha BU3HAY€HHSA HAsiBHOCTI
MikpoaHeBpn3m (MA) Ta CNOCTEPEXEHHS 3a AMHaAMI-
KOO iX YTBOPEHHS Y XBOPUX Ha LlykpoBwuii aiadet 119].
Mpunyomy, HaaBHICTb oaHiei MA BU3HaAETLCS AK AiarHOC-
TU4Ha o3Haka giabeTnyHoi petnHonarii (AP), a Bucoka
LWIBWAKICTb HAPOCTAaHHS iX YMcna — K NOKa3HMK BUCO-
KOro puauky popmysaHHst MH [8].

3a poBefeHVMKN NaTtoreHeTUYHMMK MexaHismamm
MakynsipHOro Habpsiky 3HaxoOouTbCst BTpaTa nepuum-
TiB Kaningapamyn CiTKiBKM 3 HACTYMHUM MOPYLUEHHAM
MOPDO-PYHKLIOHANBHNX BAACTMBOCTEN CTIHOK Kanins-
py Ta PO3BUTOK XapakTepHOro po3wunpeHHs MA [5,6].
3roaomM, 306iNblLUEHHS KiNbKOCTI 3arnbnnx nepuuuTiB
MOXe MPU3BECTM OO0 3HAYHOrO MiABULLEHHS MPOHMK-
HOCTI Kaninapis, WO B CBOIO Yepry CrnpuUYmnHIOE BUHMK-
HEeHHs HabpsKy Ta BTpaTy 30py nauieHTom [6,7]. Cnig,
TakoX MigKPecnnTu, Wwo BUHUKHEHHA MA Ha paHHbOMY
eTani popmyBaHHs [1P € 3BOpOTHIM npougecom. A came,
yepes aeskuin 4yac 3 MOMeHTy popmyBaHHA MA, 3aBas-
KU TPOMOOYTBOPEHHIO Y AiNSHLI MiKPOUMPKYNSTOPHO-
ro pycna 3 MA BOHa BUMMKAETLCS i3 CUCTEMU KPOBO-
00iry y 38’a3Kky 3 4um posnb aaHoi MA B SKOCTi oxxepena
NPOAYKLIi MIKKAITUHHOT piguHN NpUnNuHSeTbea. MA,
AKi iBeHTUOIKYIOTb NP o TanbMOCKOoNii, BUSBNASIOTb-
Ccsl y BUMNAAi rMNOOKMX YEPBOHMX MASM (Kpamnok) po3-
mMipom Big, 15 no 60 mkm [10] i 36inbLUEHHS iX Ynucna €
[0OCTEMEHHUM MapKePOM MPOrPeECUBHOIO PO3BUTKY Ta
3poCTaHHsA BaxkocTi nposeis AP, ocobnueo Ha etani
TpaHchopmaLii HenponipepaTMBHOI B nponidpepaTms-
Hy dopmy [P Ta BuHMKHEeHHI MH [13]. OgHak, B iHLIMX
pocnipkeHHax [12] MA Bnu3Hayanu 3a O3HAKOK HasiB-
HOCTI YiTKOro Kpato, K1 Mae NpPoOTSXKHICTb HE MEHLLUe,
Hixk 125 MKM, WO, Ha AYMKY aBTOpIB, Biapi3Hae MA Bin,
remopariyHmx BunmeiB. Pi3Hi nigxoam 0O OiarHOCTUKMK
MA matoTb CBOIM Hacnigkom pidHi gaHi wono poni MA B
niarHocTuui P Ta BU3Ha4YeHHi ii BaxkocTi [5,9].

Buxogsun 3 HaBeoeHOro MeToK [aHOro Jochi-
MOKEeHHa Oyno BM3HAYeHHsA AuHaMmikm KinbkocTi MA B
30HI Makynu 3a [0MoMOrold po3pobneHoro MeToay
OLHKM pe3yNbTaTiB CKPUHIHIOBOI AiarHOCTUKM — 6a-
raToMacLITabHOro TEKCTYPHOro rpadieHTy y nauieHTiB
3 LYKPOBUM AiabeToM, Ta OOBEAEHHS MPOrHOCTUYHOI
LLIHHOCTI UbOro NOoKasHWKa y NauiEHTIB y kX dopmy-
€TbCS MaKyNSPHUIN HAbPSIK.

006’eKT i MeToaM pochnimkKeHHs. B pocnigxeH-
Hi cnocTepiranu 279 naujeHTiB, 3 AKUX 4Yepe3 NiBpo-
Ky 6yno obctexeHo 253, a yepes niBTopa poky — 235.
KpuTepii BKIIOYEHHS KX A0 CNOCTEepPeXeHHst 6y Ha-
CTYMHi: AiarHOCTOBaHWA APYrvii TN LyKPOBOro Aiabe-
Ty, Bik Big, 40 oo 75 pokiB, M’sika popma Henponipepa-
TneHoi P (20-35 piBHi 3a knacudikauieto ETDRS [9],
BIACYTHICTb KJiHi4YHMX NposBiB MH, KOpekujia 30py aKknx
cknapgana 6inbLie 95, 3a yMOB BiANOBIAHOCTI OYKB CTaH-
napty 20/25 BM3Ha4YeHHs rocTpoTn 3opy 3a ETDRS Ta
pedpakuji meHLwe Big 5 AionTpin.

Kputepiamu BUK/IOYEHHA NALIEHTIB i3 cnocTtepe-
XEHHS CNyryBanun HasiBHICTb KatapakTu, raykoMu 4m
iHLLIMX 3aXBOPOBaHb CiTKIBKM 0Ka, fki Mornu 6 3aBaanTun
LOCNIOKEHHIO O4YHOro AHa, rnaykoma, iHLi 3axBOopto-
BaHHS CiTKIBKM OKa, a TakOX NepeHeceHe paHiwe one-
paTuBHEe BTPyYaHHsi Ha ouj, aunartauis 3iHuui Ginblue
HiXX 5 MM, nasepoTtepania (doTokoarynsuis CiTkiBkn),
BHYTPILUHLOBITPEANIbHE BBEAEHHSA Npenaparis. Yci cno-
CTepexeHHs1 By/i0 BUKOHAHO 3a PEeTesibHOK iHPOPMO-
BaLi€l0 Ta MMCbMOBOIO 3rof010 NAUIEHTIB, a pe3dynbTaTu
Oys10 cxBanieHo Komicieto 3 6ioeTrkm Oaecbkoro Hawio-
HaNIbHOrO MeOMYHOr0 YHIBEPCUTETY.

Mig, yac nepworo orngany nauieHTa Bu3Havyanm rno-
Ka3HWKM Macu Tina, 3picT, apTepianbHUM TUCK, a TaKOX
3’sicoByBann 0COBMBOCTI MOTOYHOrO NiKyBaHHS MaLi-
eHTa. JlabopaTopHi aHaniau NpoBOAMAM TMif, Yac nep-
woro ornsany, Yyepes 6 ta yepes 12 micsuiB 3 MOMEHTY
nepworo obcTexeHHs. Mpu upbomy nabopaTtopHi mo-
CNiMXEHHS BKOYaNM BW3HAYEHHS BMICTY [OKO3W,
rnikoreMorno6iHy (TepMiH — 3 micaui) Hb,, , a Takox
BU3HA4YaIM YMUCNO epUTPOLUTIB, NEKOUUTIB Ta rema-
TOKPUT. Y nauieHTiB AOCNIOKyBaIn pPiBEHb 3arasibHOro
XOJIECTEPUHY, BMICT NiNONPOTEIAIB BUCOKOI Ta HU3bKOI
LiNbHOCTI, @ TakoXx BMICT Tpurnuuepuais. MNapanenb-
HO MNPOBOAMNM NA3epPHY KOPENSLINHY CREeKTPOCKOMito
(JIKC) nna3mu KpOBi NaLieHTIB Ans BU3HAYEeHHS ii di-
31KO — XIMiYHUX BlacTMBOCTEN [1]. Y KOXXHOro nauieHTa
BU3Ha4Yann oko (04He si65yKo) OJisi MPOBeaEHHs Orns-
oy Ta ¢poTorpadyBaHHs, LLO 34INCHIOBANM BUXOASYN 3
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Puc. 1. HasBHicTb MikpoaHeBpu3m. TaxkicTb nposasiB [P
27 3a wkanoio ETDRS.

HaBeOeHNX KpUTEpPIiB BKIIOYEHHS NALIEHTIB B CrocTe-
pexeHHs. Y pasi, akwo obuaea oka Bignosigann kpute-
piSiM [0 BKJIIOYEHHS B CNMOCTEPEXEHHS, AN1S NoAaNnbLUINX
ornsgis, 3a3snyain, 0bmpanu npase OKo.

YnpopnoBx odTanbMONAOrYHUX OrnsiAiB BUKOHYBA-
JI1 NOBHUIN 0BCHAr OOCNIOXEHb — BM3HAYaM roCTPOTy
30py 3a ctaHgapTom ETDRS, npoBoannn odpransmoc-
KOMit0, BUMIPIOBaNM BHYTPILLHBOOYHWNI TUCK, NICAS HOro
3aincHioBanu doTtorpadyBaHHS OYHOrO AHA, a TakoX
BUKOHYBa/IM KOMM'IOTEPHY TOMOrpadito 3 MeTol0 BU-
3HAYEHHS TOBLUMHM ciTKiBKM («Stratus OCT», Carl Zeiss
Meditec, HimeuuunHa). HasBHiCTb MakynspHOro Habpsiky
(MH) giarHocTyBanu 3a NOKa3HMKOM TOBLLMHW CiTKIBKN,
AKY BM3HaA4Yann B LLEHTPaNbHIiA YaCTUHI OYHOro gHa —
koni pgiametpom B 500 MKM 3 LLEHTPOM B dOBEANbLHIN
amui. Kpim Toro, 3a dotorpadiyHMMm 3HiMKaMy 04HOro
[HA BU3HAYanuM HasiBHICTb €KCyAaTy, a TakOX TOBLLMHY
6inbL nepudepiiHnx Biaainie ciTkiskm — a came B noni
Ne 2 3a ctaHgapTom ETDRS [9].

[MpoBeneHHs doTorpadyBaHHS OYHOro AHa 34iN-
CHioBann 3a npotokosiom ETDRS. Mpu ubomy ¢doTo-
rpadyBanv 7 noniB 0O4HOro AHa, ski 6ynm po3TaoBaHi
nig kytom B 30° 0amH o0 oaHoro. Ang dotorpadyBaHHs
3acTocoByBann ¢poTtokamepy Zeiss FF450 («Carl Zeiss
Meditec AG») i BUpa3HiCTb 3MiH knacudikysanm 3a npo-
Tokonom ETDRS. [Ons aBTOMaTWU30BaHOI AjarHOCTUKN
MA pocnigxysanu none Ne?2 i BUKOPUCTOBYBaN pPo3-
pobneHy HaMmun TexHosorilo GaratoMaclTabHOro Tek-
CTypHOro rpagieHty (puc. 1) [2].

KpiMm TOro, BpaxoByloun naTtoreHeTu4He 3Ha4YeHHS
HAKOMUYEHHST MEPEKUCHUX CnonykK y ¢dopmyBaHHi [P,
BKa3aHy TEXHOJOril0 AOMOBHIOBANN BU3HAYEHHSIM MO-
KasHuMKa CBITNIOCTI CiTKiBKW, kKA ByB 3BOPOTHLO NMpPomno-
PUiMHWI KiNbKOCTI BTPAYEHOro NirMeHTy CTpyKTypamun
citkiBkn [3]. ABTOMatn3oBaHa cucTeMa KOMMN'tOTEPHOI
niarHocTnkn MA Takox 3abesnedyBana (yHKLjIO Cy-
nepno3uuii 3HimkiB nons Ne2 B gmHamiui cnocrtepe-
>KEHHS KOXHOrO 3 NaLEHTIB, L0 JO3BOASIO NPOBOANTH
4YiTKy giarHocTuKy HoBux MA Ta MA, aki BeMOHCTpyBanu
iHBOJIOLLIMHI 3MiHW.

Puc. 2. OdpTtanbmocKkoniyHa KapTUHA HAsSIBHOCTi ekcyAa-
Ty. TaxkicTb nposgie [P 43 3a wkanoto ETDRS.

Bn3HauyeHHs nokasHuka guHamiku ymcna MA npo-
BOAMAN HACTYMNHUM YMHOM. Tak, SKLWO Yy nauieHTa pe-
ecTpyBasiacb HasBHICTb Tpbox MA i ui X Tpn MA 3a-
JIMLWIANNCh HE3MIHHUMU NPU MOBTOPHOMY OOCTEXEHHI
(cynepnoswuuii undposunx potorpadin BigNOBIgHNX 30H
CiTKIBKM), TaKOMy MaLUiEHTOBI MPUBAACHIOBaNN MoOKas-
HWK «0», L0 03HAYaso BiACYTHICTb MPOrPECMBHOIO PO3-
BUTKY 3axBoptoBaHHA (AP). HanpoTtun, akuwio y naujieHTta
3aranbHe 4ymcio (Hanpuknag, Tpy MA) 36epiranics npu
NoOBTOPHOMY OBGCTEXeHHI, ane Bci Tpu MA 6ynn noka-
Ni30BaHi B IHWINX AOiNSHKAX CiTKIBKWU, TakKUA NALLEHT OLLi-
HIOBaBCH B «3», LLIO 3a3Ha4anoch B rpadi «popmMyBaHHs
HoBUX MA>», a TakoX TaKy X OLHKY («3») BiH OTpUMyBaB
B rpadi «iHBOMOUiMHMIA po3BuTOK MA». 3aranom Takui
nauieHT OTPUMYBAB OLLHKY 3i 3HAYEHHAM «6» B rpadi
«amHamika yncna MA».

Cnig 3a3HaunTn, WO B HM3Ui pobiT [11] 6yno BcTa-
HOBJIEHO HASABHICTb TICHOIO KOPENSILINHOIO 3B’ A3KY («I»
Ha piBHi 0,8 MixX nokasHnkoM 3aranbHoro Yncna MA ta
MOKa3HMKOM «auHamikn ymcna MA).

3 MeTOl0 BU3HAYEHHS B3aEMOS3B’A13KY MiX YNCIOBU-
MU xapaktepuctnkamu MA Ta HaasHicTio MH po3paxo-
ByBa/IM 3HAYEHHSA MOKa3HWKIB YYTIMBOCTI, cneundiy-
HOCTi, MO3UTUBHOIO Ta HEraTMBHOIrO MPOrHOCTUYHUX
nokasHukiB, a Takox 6yaysanu ROC — kpusi [14].

PesynbraTh pocnigXxeHb Ta X 06roeopeHHs. 3a
pik 3 MOMEHTY MOBTOPHOro ornaay y 23 naujieHTiB cno-
cTepiraBcsa nepexig TSXKOCTI NPOSiBIB B MOMIPHY He-
nponidepaTtneHy ¢opmy AP (43 3a wkanowo ETDRS).
Y 0fHOro naujeHTa cnocTepiranochk BUHUKHEHHS GinblLu
BAXKUX YPaXEHb Yy BUMMSAI CEPEAHbOro CTYMEHIO BU-
pasHocTi nponidpepatnsHoi AP (65B). Mpun ubomy y
nauieHTiB, siki He AEMOHCTPYBaAM NogibHoro nepexony
cepegHe yncno MA cknano 3,10+0,11, B TOlh yac K y
MaLieHTIB 3 NiABULLEHHAM TSXKOCTI YPaXeHHs Lein no-
Ka3HKMK aopiBHIOBaB 6,64 +0,42.

Y nauieHTiB, fKi BPELWTi peLUT, HanpukiHLi piyHOro
0OCTEXEHHS AEMOHCTPYBaNN BUHMKHEHHS MH (puc. 2)
cnocTepiranock 36iNblUEHHS  LUBWOKOCTI  YTBOPEH-
HS HOBMX MA, NOPIBHAHO 4O PELUTM NALEHTIB, Y SKUX
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XapakTepucTuka nauieHTiB 3 BUHUKHeHHaM MH Ta 6es
HbOro (peTpocnekTuBHuii aHanis) (Mxm)

Tabnuus npoTarom HaCTYMHOro nepiogy cnocrepe-
XEHHS (O4HOr0 POKYy).

Cnig, 3a3Ha4nMTK, WO OTPUMaHi pesyib-
TaTn cBigyaTb NPO Te, WO YTBOPEHHSA Ta

MauienTtn 6e3 | MaujeHtn 3 | 3HadenHs | perpecia MA € BaxnnBo iHGOPMaTUBHOIO
MH (n=214) | MH (n=23) P 03HAKOI MPOrPecuUBHOro possuTky AP vy
Bik (poku) 59,8+1,9 61,1£2,9 >0,05 nauieHTiB, SKi TPMBaNM Yac CTPaxaaTb HA
i KpoBuii niabet roro Tvmny. BogHovac
TpvBanicTb 3axBOPIOBAHHS 10,140,9 10,7423 50,05 '—'-V. p . A apy y a :
(pokn) cnip nipkpecnutu, Wo npoBeneHe [0cChi-
IHeKc Macu Tina (kr/m 2) 26,1+0,6 26,3+0,8 >0,05 IxeHHs [14] nano MoXMBICTb BCTAHOBUTH,
Bwmict HbA1c (%) 7.9+0,07 8,4+012 | =0,022 | WO 3HA4EHHA MA, SIK iX 3arasbHOro 4mcna,
KopvrosaHa roctpora 3opy 98,5+1,9 97,5+2,5 >0,05 TaK bl LWBAKOCTI yTBOpe}jHﬂ’ a Takox 380~
- — POTHLOIO PO3BUTKY € 06’EKTUBHMM KpUTE-
OBLUMHa CITKIBKM B LEeHTpallb- _ H H R ~
il (500 MKM) 30HI (MKM) 182,1£2,7 199,4+3,2 =0,039 PIEM OLHKM CTa_Hy ,EI,_P i nouaquoro npo
— rpecyBaHHs. BignosigHo, cnig BBaxatu,
ToBLVHA CITKIBKV B UEHTPANb- | 545 8435 | 253.6+4,1 | >0,05 | IO YAM BUMLWA LIBUAKICTb «KPYrooGepTy»
Hi (1500 MKM) 30Hi (MKM) . . .
" N MA, Tum 6inbL BiporigHUM € GpOopPMyBaHHS
Hucno MA 3,10+0,11 | 6,64+042 | <0,001 | | 155hak0mux amiH B ii MakynsipHiit 30Hi. Zo-
LLBnokicTb CbOpMyBaHHﬂ MA 2,33i0,08 6,75i0,56 <0,001 Cﬂi,ﬂ)’(eHHﬂ CBiﬂHaTb, Lo LUBM,D,KiCTb OinbLue
LLIsnakicTb perpecii MA 2,33%+0,07 5,14+0,37 <0,001 HiXX 9 € NpeankaTUBHOW LWOA0 OLLHKW BU-
MokasHuK auHamikv uncna MA | 4,66+0,12 | 12,0£0,71 | <0,001 | HUKHEHHS MH y XBOpUX Ha LlyKpoBWi fiabet

nposisu MH 6ynu BigcyTHiMK: 36inbLIeHHs cknano 2,9
pasis (P<0,001) (Tabn.). B Toli e yac, y naujeHTiB
3 MH wBuaKiCTb 3BOPOTHLOro po3suTky MA, nopis-
HSIHO [0 rpynu nauieHTiB 6e3 MH, 6yna Buwoio B 2,2
pasa (P<0,001), a wBMAKICTb AMHAMIYHMX 3MiH (3pOC-
TaHHsa yucna) MA 6yna BuLLOO BignoBsiaHo B 2,6 pasa
(P<0,001). Takox cnig 3a3Ha4YUTK, WO Y NALLIEHTIB 3 BU-
HUKHEeHHAM MH y BuxioHOMy ¢OHi 3aransHe yncno MA
Takox 6yno BuwmmM B 2,1 pasa (P<0,001) (tadbn.).

TakMm 4MHOM, HaBeOeHi pedynbTatn ceig4ath, WO
3a NokasHuKamMuy 3arajbHoro yucna MA, WwBuaKoCTI
YTBOPEHHS HOBUX MA Ta LWBMAKOCTI 3arasbHOi AnHaMI-
KM 3pOCTaHHA Yncna MA iCHYOTb 4OCTOBIPHI BiAMIHHOC-
Ti MK rpynamMm nawuieHTiB, SKi We Yyepes NiBpoKy 4EMOH-
CTPYIOTb BUHUKHEHHS MH i nauieHTamu, y aknx MH He
BUHMKAE.

Kpim 3a3Ha4eHOro nokasHmka, BiAMiHHOCTI MiX rpy-
namMm CnocTepirancb TakoX 3a NokazHukamum BMICTY
HbA1c, piBeHb sKkoro y naujieHTis 3 MH nepesuLLlyBaB
Takunin y nauieHTis 6e3 MH Ha 0,5 % (P=0,022), a Takox
3a MOKa3HWMKOM TOBLUMHW CITKIBKM Yy T LeHTpasibHin
30Hi, 9ka mana giameTp 500 mkm — Ha 9,5% (P=0,039)
(Tabn.).

3 MeTol0 BU3HAYEHHSI MPeankaTUBHOMO 3HAYeHHS
BiANOBIOHWX MOKA3HMKIB, SIKi CTOCYIOTbCS OKPEMMX MO-
ka3HukiB 3 6oky MA, BukoHyBann ROC aHanis 3rigHo 3
AKMM BU3Ha4Yanm nnoly nig, kpueoto [12]. byno none-
pPeaHbO BU3HAYEHO, LLIO AN1s NoKa3HMKa AMHAMIKM Y1ucna
MA ueili nokasHuk 6yB HamBuwmM i cknagas 0,668, B
TOW Yac 9K Ans WweuakocTi yteopeHHa MA — 0,655, a ana
iHBONMOTUBHMX 3MiH MA cknagas 0,651. MNpu ubomy ans
nokasHuka auHamikmn dymucna MA npu WwBMaKocTi GinbLue
12,0 yyTnuBicTb aopiBHIOBana 52,2 %, a cneyndiyHicTb
-91,5%.

TakMM 4YMHOM MO3UTUBHUMA MPOrHOCTUYHUIA MO-
KasHuK cknae 41,4%, a HeratMBHWUI NPOTrHOCTUYHNI
nokasHuk — 94,3%, WO CBio4YUTb MPO TE, WO HU3bKa
LWBWUAKICTb OVMHAMIYHMX 3MiH (3pOoCcTaHHd) yYucna MA
acoujinoBaHa 3 HW3bKOK BIPOrigHICTIO po3BuTky MH

NPOTAromM HacTynHux 1,5 poky 3 MOMEHTY
BM3HA4YeHHS BiANOBIOHOMO nNokasHuka. B Hawomy go-
CNiOXEHHI WBUAKICTb, fika Oyna nNpeankaTMBHOK MpPo-
TAFOM HACTYMHOrO POKY LOAO BWUHMKHEHHS MH, Bu-
aBunacs aewo 6inbLIo (Ha TPeTUHY) i cknagana 12,0.
[MpoBeaeHi KNiHiYHI JOCHIOKEHHS OOBENM, WO 3anpo-
NMOHOBaHa HaMu TexHonoria agiarHocTukn MA € GinbLu
edeKTMBHOI, HiX HMHI iCHYIO4I [11-14]. Y 3B’a3Ky 3 um
MOXJIMBO MPUMNYCTUTU, Lo BinbLUi 32 CBOIM 3HAYEHHSM
NnokKasHuKK, ki 6yno BU3HA4YeHO B AaHOMY OOCHIAXKEH-
Hi, HaCTKOBO MOXJIMBO NOSACHUTM BiNbLLOIO ePEKTUBHIC-
TIO 32CTOCOBAHOIO AiarHOCTUYHOI O aNrOPUTMYy.

Takox cnifg, NigKkpecnnTu, Wo B rpyni 3 BACOKUM pPu-
3MKOM BUHNKHEHHS MH, Ha BiAMIHY Bif, NALEHTIB 3 MEH-
LM PU3NKOM, CMIOCTEPIranncb AOCTOBIPHI BIAMiIHHOCTI
3a rnokasHMkamy BMICTY MikoreMorno0iHy Ta TOBLLUWHMA
ciTkiBkn. JlocniokeHHs, ki 6ynu npoBeaeHi Ha KynbTy-
pax KNiTUH cBigyaTb NPO Te, WO rinepriikemis, B nepLuy
yepry, Mae CBOIM HachnigkoM rMiko3yBaHHSA 6a3anbHoi
MemMOpaHM KaninapiB CiTKiBKM Oka, L0 MNPU3BOAUTb
00 GOpPMYBaHHS KiHLEBUX MPOAYKTIB, K 3MEHLIYIOTb
agresito nepuvuuTiB Ta rasbMylOTb iX nponidepauiio
[4,5,7]. TaknMm 4nHOM, BTpaTa NepuuuTiB € HanbinbLu
BaXNMBUM HaKTOPOM sikuii pa3oM 3i 36iNbLIEHHSAM rif-
POCTaTUYHOrO TUCKY BUKJIMKAE HAKOMUYEHHS ekcyaaTty
Ta NOTOBLUEHHS CiTKiBKK, Sk 03Hakn MH [6,7]. OTxe,
HaNEXHU KOHTPOJIb MiKeMil JO3BONIFAE HE TiNIbK1 Mo-
nepeamTn PoO3BMTOK MiSHIX yCKNagHEHb Yy BUMMSAI Ma-
NIAPHOro HabpsKy Yn remoparii B CKIOBUAHE TiNo, ane
" 3MEeHLWNTN pn3nk po3esmTky MA Ha paHHil ctagii op-
MyBaHHA [P.

BucHoBku. POpMyBaHHIO MakynsipHOro Habpsiky
nepeaye BMCOKa LWIBUAKICTb YTBOPEHHA Ta perpecii mi-
KpPOaHeBpPM3M, LLO Chif BU3HAYNTU K HaKTOP PU3UKY
NPOrpecuBHOro PO3BUTKY AiOETUYHOI peTHonarTii.

3acTtocyBaHHA MeToay OaraTomaclTabHOro Tek-
CTYPHOrO rpagieHTy aHanisy umdpoBmx 3HIMKIB O4HOIo
[Ha 0o3Bosise epekTUBHO giarHocTtyBatn MA Ta BU3Ha-
yatn pusnk popmyeaHHs MH.
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YOK 616. 379-008. 64-06:616. 85]-07

AWHAMIKA YNCJIA MIKPOAHEBPI3M Y XBOPUX HA OIABETU4YHY PETUHONATIIO 9K MOKA3HUK PU-
3UKY BUHUKHEHHA MAKYJIAPHOIO HABPSAKY

KpecioH H. B.

Pesiome. CrnocTepirann nauieHTiB, ki CTpaxaalTb Ha LyKPOBUIA AiabeT apyroro Tuny Ta Msaky Gopmy gia-
6eTtnyHoi petuHonarii (OP) (25-35 3a wkanoto ETDRS). 3a pik 3 MOMEHTY NMOBTOPHOro ornsay y 23 nauieHTis i3
279 cnocTepiraBca nepexig TSKKOCTI NPosBiB B NOMipHY HenponidepatneHy dopmy [P (43 3a wkanoto ETDRS).
Mpwv upoMy y NauieHTiB, SKi He 4EMOHCTPYBaM NOAIGHOro Nepexoy CepeHe Yncno Mikpoarrionartii (MA) cknano
3,10£0,11, B TOM Yac gK y NauieHTIB 3 NiABULLEHHSM TSXKOCTI YPaXeHHs Lel NokasHuK aopiBHioBaB 6,64 +£0,42.
Y naujeHTiB 3 MakynsipHum HabpsikoMm (MH) wenakicT 3BOPOTHLOrO PO3BUTKY MA, NOPIBHAHO A0 rpynu NaLlieHTIiB
6e3 MH, 6yna Buwoio B 2,2 pasa (P<0,001), a wBnakicTe AMHAMIYHUX 3MiH (3pocTaHHsA yncna) MA 6yna BULLIOO
BignosiaHo B 2,6 pasa (P<0,001). 3po65eH0 BUCHOBOK LLLOJAO 3HAYEHHS LUBUOKOCTI yTBOPeHHS MA B sikoCTi npo-
FHOCTUYHOI O NOKa3HMKa BUHMKHEHHA MH y xBopux Ha [P.

KniouoBi cnoBa: giabeTtnyHa peTnHonaris, MikpoaHrionartii, MakynsapHuii HabpsIK.

YOK 616. 379-008. 64-06:616. 85]-07

OVNHAMMUKA YUCJIA MUKPOAHEBPI3M Y BOJ1bHbIX C AMABETUYECKOW PETUHOMATUEN KAK MO-
KA3ATEJ1Ib PUCKA PASBUTUA MAKYJTAPHOIO OTEKA

KpectoH H. B.

Peslome. Habnopgann naumMeHToB, KOTOPbIE CTPAAAIOT HA caxapHbli AMabeT BTOPOro Tuna 1 y KoTopbIX Au-
arHocTMpoBaHa Markas ¢opma anabetuydeckor petuHonatum (AP) (25-35 no wkane ETDRS). Yepes rog ¢ mMo-
MEHTa NMepBOro ocMoTpa y 23 naumeHToB 13 279 oTMevasncs nepexos nposisneHuii P B cpefHeBbIPaXKEHHYIO
HenponudepaTtmeHyio popmy AP (43 no wkane ETDRS). Mpu 3TOM y NaumMeHToB, KOTOPble HE AEMOHCTPMPOBA-
M nogo6HOro nepexofa cepeaHee 4Mcno MukpoaHrunonatuii (MA) coctaBuno 3,10+0,11, B To Bpems kak y na-
LIMEHTOB C YBEJIMYEHHOM TSXECTbIO MOPaXeHUs1 CETYaTKM 3TOT NokasaTesb cocTaBun 6,64+0,42. Y naumeHToB C
MakynsipHelM oTekoM (MO) ckopocTb ob6paTHoro passuts MA 6bina B 2,2 pa3a 6051eM BbICOKOW B CPaBHEHUMU C
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rpyn now naumeHtos 6e3 MO (P<0,001), a ckopocTb yBenuyeHus yncna MA 6bina COOTBETCTBEHHO BbilLe B 2,6
pasa (P<0,001). CoenaH B3BOA, 0 3HAYEHMN CKOPOCTM 0O6pa3oBaHms MA B ka4eCcTBe NPOrHOCTUYECKOro nokasaTe-
N5 BO3HUKHOBEHMS MO y 605bHbIX ¢ [P.

KnioueBble cnoBa: gnabetnyeckas peTuHonaTusl, MUMKpPOaHrMonaTmum, MakynsipHbIA OTek.

UDC 616. 379-008. 64-06:616. 85]-07

Dynamics in Number of Microaneurysms in Patients with Diabetic Retinopathy as an Indicator of the
Risk of Macular Edema

Kresiun N. V.

Abstract. The research presented was aimed to evaluate the dynamic changes in number of microaneurysms
(MA) in the macula by applying the method designed to assess the results of screening diagnostics and based on
involving multiresolution texture gradient as well as to prove the prognostic value of this indicator in patients who
developed macular edema (MA).

The study involved 279 patients, 253 of them were subjected to re-examination in a half of the year. 235 patients
passed through re-examination in a year and a half. The insertion criteria of the study were the following: diagnosis
of diabetes mellitus type Il, age ranged from 40 to 75, mild non-proliferative diabetic retinopathy (DR) (20-35 levels
according to ETDRS classification), no clinical manifestations of macular edema, which vision correction made up
over 95 (in case of letter standard size 20/ 25 for visual acuity assessment by ETDRS and refraction less than 5
diopters.

In a term of a year since the re-examination 23 patients were observed to demonstrate the transition of the
severity of clinical manifestations into moderate non-proliferative form of DR (43 by ETDRS scale). One patient
developed more severe affections manifested by moderately marked proliferative DR (65 B). The patients who did
not demonstrated such a transition the average number was 3,10+0,11, while in the patients who had more severe
affections the average number made up 6,64+0, 42.

The obtained results testify that in terms of total number of MA cases, rate of new MA formation and rate of gen-
eral dynamics of MA increase, there are evident differences between the groups of patients who demonstrate the
occurrence of ME in a half-year and patients who do not develop ME.

The positive prognostic parameter amounted to 41. 4 %, while the negative one was 94. 3 %, which is indicative
of the fact that the low rate of dynamic changes (increase) of MA cases is associated with the low probability of ME
development during the next period of observation (one year).

It is necessary to remark that the obtained results are indicative of the fact that formation and regression of
MA is an important informative sign of progressive development of DR in patients who have suffered from type Il
diabetes mellitus for a long time. At the same time, it is necessary to emphasize that the performed research gave
the possibility to establish that the value of MA, both the total number of cases and the rate of formation, as well as
the regressive development is an objective criteria for assessing the condition of DR and its further progression.
Accordingly, it is reasonable to consider that the higher is the rate of MA “circuit”, the more probable is the forma-
tion of edematic changes in its macular zone. The researches testify that the rate exceeding 9 is predicative as to
the assessment of ME occurrence in patients with diabetes mellitus during the next 1. 5 year from the moment of
determining the corresponding parameter. In our research, the rate which was predicative during the next year as
to the development of ME turned out to be slightly higher (by one third) and amounted to 12. 0. Performed clinical
investigations proved that the technology of MA diagnostics, proposed by us, is more effective than others. In this
context, itis possible to assume that higher rates which were detected in present research can be partially explained
by higher effectiveness of the applied diagnostic algorithm.

In the group with high risk of developing ME, in contrast to patients with lower risk, significant divergences in
the rates of glycohemoglobin content and the width of retina were detected. Investigations which were performed
on the biocytocultures testify that hyperglycemia results primarily in glycosylation of basal membrane of retinal
capillaries which leads to formation of final products that decrease the adhesion of pericytes and inhibit their pro-
liferation. Thus, the loss of pericytes together with increasing of hydrostatic pressure is the most essential factor
which leads to accumulation of exudates and thickness of retina as a sign of ME. So the correct control of glycemia
permits to prevent the progress of delayed complications as ME or hemorrhea in the vitreous body and to decrease
the risk for MA development at the early stage of DR formation.

Conclusions. Formation of macular edema is preceded by high rate of development and regression of microan-
eurysms which should be defined as a risk factor of progressive development of diabetic retinopathy.

The application of method of broad-scale gradient analysis of digital images of fundus of the eye enables us to
effectively diagnose MA and determine the risk of ME development.

Keywords: diabetic retinopathy, microangiopathies, macular edema.
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