YK 617.7-007.681:616

B.B. HEPOEB, 0.B. 3AMIIEBA, H.B. BAJIAIIKAS, 3.B. KYPYAEBA
@I'BY «Mockosckuil HUH 2nasHbix 60ae3Hell um. l'enbmeonsya» MuHucmepcmesa
3dpasooxpaHenus: Poccuu, Mockea

UHTPAOKYJIAPHAAL U CACTEMHAS NMPOYKIUAA 3HAOTE/JMHA, SPUTPONIO3THHA U VEGF-A ITPH OCJI0KHEHHOM
MPOJIMGEPATUBHOM JUABETUYECKON PETUHOTIATHUH

H3yueHo codepocanue sndomeauHa (3T), apumponoamuna (3110) u VEGF-A 8 6uosozuyeckux sxcudkocmsix y 32 nayueHmos ¢ pasAudHbuIMU
KAUHUYECKUMU NPOSIBAEHUSMU OC/A0XCHeHHOU npoaugepamusHol duabemuueckolii pemurnonamuu (II/JP), a maxxuce 11 60abHBIX CO
cma6buavHoll [1/]P, 12 nayuenmos c peemamozeHHoll omcaotikol cemyamku u 15 3doposvbix auy. Koppeasyuu codeprcanus 3T, 10 u VEGF-A ¢
PA3AUMHBIMU KAUHUYECKUMU NPOSI6JAeHUSIMU 0CA0XCHeHHOU [I/]P ommeyeHbl HA JN0KAALHOM U CUCMEMHOM YpO8HsX. Bvidenenwl pakmopul
pUCKa 2eMOppazu4ecKux 0C/04CHEeHUl UMpPeopemuHaAbHOU Xupypauul.

Kawueavle caosa: npoaugepamusHas duabemuveckas pemuHonamusi, NAMO2EHE3, BUMPEOPeMUHA/IbHAS  XUpypausi, 3HOOMeAUH,
apumponoamuH, VEGF-A.

AKTya/JbHOCTb.

CaxapHblii Auaber (C/]) 3aHUMaeT TpeTbe MeCTO B MHUpe IO PACHPOCTPAHEHHOCTH MOCJe CepJedHO-COCYJUCTBbIX U OHKOJOTMYecKUX
3a6oJieBaHUi. [lo JaHHBIM BceMupHOH opraHu3alMM 3paBOOXPaHEHUS] caxapHbIM JuabeToM cTpajaeT 2,8% HacejieHUsl BCETO 3eMHOTO
mwapa, a kK 2030 roay npoleHTHOe COOTHOIIeHHe GyieT cocTaBaATb 4,4% [1]. [lo JaHHBIM CTAaTHCTHYECKUX HCCAeA0BaHUH, Kaxable 10-15
JIET YHUCJIO CTPAJalolIuX JUabeTOM y/IBauBaeTCs, YTO NMOJYEPKUBAET MeAUKO-COLMAIbHY0 3HaYUMOCTb NMPo6JieMbl. COrJIacHO MPOrHo3am
MexayHaponHoi fuabetudeckoit denepanuu k 2035 rogy C/l 6yaeT ctpasaTh 592 MU/LIMOHA Yesl0BeK [2].

['nasuble ocnoxxkHeHUs: CJl MpeACcTaBAAIT CEPbe3HYI0 MeAMKO-COLUAbHYI0 NPOo6eMy, AB/IAACH OAHOM U3 OCHOBHBIX MIPUYMH CJENOTHI 1
c1a60BUAEHUA CpeJi paboTOCIOCOGHOTO HacesJeHHsl BO BceM Mupe. [loTepst 3peHHs y NMAlMeHTOB C AUabeTHYeCKHUM MOpa)KeHHeM TIJla3
SIBJIIETCA CJIEACTBUEM IPOrPeCCUPOBAHUSA MATOJOIMYEeCKOro Imporecca o HmposandepaTHBHON Auaberndeckoil pernHomatuu (I1JP) n
pa3BUTHs OCJI0XKHEHUH B Bujie GU6GPOBACKYASPHON poudepalnyy, TpaKIIMOHHOH AedopMaliy /UM OTCIOMKH ceTYaTKH, reMOpTaIbMa,
py6eo3a paly>kK1 U HeOBacKyJIIpHOU riaykomsl [1, 3, 4, 5].

B naTtorenese guabeTuuyeckoil petuHonatuu (/IP) oco6ast poJsib OTBOAUTCS Ba30aKTUBHBIM BellleCTBaM, B TOM 4McJe, 3HJoTeanny (3T) -
MolHellleMy M3 H3BECTHBIX Ba30KOHCTPUKTOPOB, 3pUTponosaTuHy (3I[I0) - CcTUMyJIATOpy HeOaHTHOreHe3a, COCYAUCTOMY
3HJoTe/ManbHOMYy dakTopy pocTa (vascular endothelial growth factor, VEGF-A) - ocHoBHOMY perysiTopy aHrHoTeHesa.

3I0 - ropMoH TJIMKONPOTEMHOBOW NMPHUPOJbl, CTUMYJUPYIOIUN BbIPAGOTKY 3PUTPOLUTOB, BbIpabaTbIBaeTCsl B OCHOBHOM IOYKaMH M
nedeHblo. [Ipogyknus 3110 BbIsIBIeHA TaKKe B TKAaHU OJIOBHOT'O MO3ra U ceTyaTKH. Jkcnpeccus reHa 10 U ero penentopbl 0GHApyKeHbI
BO BCeX KJIETOYHBIX CJI0OSIX HEHPOCEHCOPHOH ceTYaTKM M NUTMEHTHOM 3nuTenuu. [ledcTBysa ayrTo/mapakpuHHo, [0 crtumynupyer
nposindepanuio 3HAOTENNS U ABJISAETCA MOIIHBIM GAaKTOPOM pOCTa HOBOOGPA30BAaHHBIX COCYZOB CeTYaTKH, He3aBucuMo oT VEGF-A [6].
JlokasaH 3HauMTe/JbHBIH BKJAJ, JAHHOIO TJIMKONPOTEHMHA B NIPOLLECC peTHHaJbHOro HeoaHruoreHesa npu [IJIP. ¥ maumentoB c [P
BBISIBJIEHO YBeJIMUEHHe YnciIa pelenTopoB K JI10 B ceTyaTKe, BEIpaXKEHHOE MOBLIILIEHHE HHTPAOKYISpHBIX ypoBHeH 3110 [7, 8,9, 10].

9T - menTHA, CeKpeTHpYyeMbIH 3HJOTEJHaJbHBIMU KJETKAaMH, CIOCOGCTBYET IOBBIIMIEHHIO COCYAUCTOro ToHyca. Kpome Toro, 3T
aKTHUBUPYeT Nposrdepanyo MHOLUTOB M (UOPO6/IACTOB, a TaKKe NMOTEHLUPYeT CEKPeLHI0 POCTOBBIX (AKTOPOB, CTHUMYJHPYOIHUX
dopMUpOBaHME BHEKJIETOYHOTO MaTpukca U ¢ubpoHekTuHa [11]. UcciejoBaHUs MOKasaiy, YTO NpU AuabeTrdeckod peTHHonaTtuu IT
BbI3bIBaeT KOHCTPUKIIMIO peTHUHAIBHBIX COCY/I0B, UHULIUMPYeT BOCMAJUTENbHYIO PEaKIHI0 U CIOCOOGCTBYeT Pa3BUTHIO IPOJIMPepaTHBHOTO
npolecca, YTO, BO3MOXKHO, peajM3yeT Iepexo]j U3 HenpoJsudepaTHBHOM cTajuu 3abosieBaHusl B nposndepatuBHylo [12]. [lokasaHa
Koppessuus skcrnpeccid 3T MOHOHYK/IeapHBIMHM KJIETKaMM NepudepUyecKod KpOBHU C TsDKeCTblo peTHHomaTHd [13]. B To ke Bpems,
pe3yJIbTaTbl MCCAeJJOBaHUN HHTPAoKyJasApHbIXx ypoBHed 3T mnpu [I/IP okasanuch NPOTHUBOPEYMBBI: Ppsifi HMCCAe[O0BAaHUN IOKa3aIu
NOBBILIEHHe YPOBHeH mpoTenHa [14, 15], B Apyrux onucaHo cHuxkeHHe JT B cpaBHEHHHU C UHOH BUTpeOopeTHHAIbHON MATOJIOTHEH, 4TO, 110
MHEHMIO aBTOPOB, MOXKET OTPaXaThb CEPbE3HYI0 TPaBMY 3H/IOTEJIUA COCY/JOB CETYaTKH [16].

VEGF-A - rJIMKONpOTeHH, KOTOPBIM MPOAYyLUpPYyeTCd MHOTMMM KJIeTKaMHU IJa3a, B TOM 4HCJe INUTMeHTHBIM 3MHTe/JHeM, NepULUTaMH,
3HJI0TEJIMEM COCYJIOB, TJIMAJbHBIMH KJIETKaMH, KJ1eTKaMd MioJuiepa Y raHIJIMO3HBIMU KieTkaMu [17, 18]. Ha ceropnsinuii fenp VEGF-A
OTBOJMTCS BeAylliasi poJib B IJIa3HOM HeoaHrHoreHe3e. KpoMe Toro, JaHHBIA PoCTOBOM GpaKTOp MOBBIIIAET NPOHUIIAEMOCTD COCY/0B IJ1a3a,
CMOCOOCTBYET CUHTE3y MeJUaTOpoB BocnasieHUs [20]. IkcnepuMeHTaIbHBIMUA U KIMHUYECKUMHU UCCIeJOBaHUSIMU Jl0Ka3aHo, uTo VEGF-A
WrpaeT BaXkKHYW poJib B matoreHe3de [IP [19, 20, 21]. KnuHuueckue ucciefoBaHUs NPOAEMOHCTPUPOBAIM 3HAYUTEIbHOE MOBBILIEHHE
HMHTPaoKyJIsApHbIX ypoBHell VEGF-A y nauuenTos c [1/IP B cpaBHeHUM ¢ MHOY maToJioruet [22, 23, 24].

TakuM 06pa3oM, MoJIyYeHHble pa3JIMYHbIMU aBTOpaMHU JaHHble o cogepxkanuu IT, 3110, VEGF-A B 61M0/10rM4eCcKUX XKUAKOCTAX NAaLUEHTOB C
[11P HeoHO3HA4YHBL. He M3y4eHHBIMH OCTAIOTCsS OCOGEHHOCTH HX JIOKAJbHOW M CUCTEMHOM NPOAYKLMHU NPHU Pa3IMYHBbIX KIWMHUYECKUX
posiBJIeHUsAX ocjokHeHHOH [1/IP, a Takke B KOHTEKCTe MHTpAoNepallMOHHBIX [eMOpparuyeckux OCJI0XKHeHUH. /lajbHelllee U3yyeHuUe
NPOAYKIHUM Ba30AKTUBHBIX COEAMHEHUH NMPH Pa3IMYHbIX KJIMHUYECKHX O0COOEHHOCTSX 3a60J/ieBaHUs MO3BOJHUT GoJiee IJIyGOKO MOHATH
MeXaHH3Mbl Pa3BUTHS 3TOTO TAXKEJIOT0 0c/10KHeHUsI C/l M ONTUMHU3UPOBATh TAKTHKY BeJleHHs NalHeHTOB.

Lenp uccnegoBanusa - usydutsb cojepxanue T, 10 u VEGF-A B ceiBopoTke kpoBH (CK) u crexknoBuaHoM Tese (CT) manueHTOB npu
Pa3/IMYHBIX KIMHAYECKUX IPOsABJIEHUAX ocl0xkHeHHOH [1/]P, a Takke B KOHTEKCTe UHTPaoNepallMOHHbIX reMOpparu4eckux 0CJA0KHEHUH.
Marepuaa ¥ METObI.

06cnenoBaHo 32 6o0sbHbIX C/l 1-r0 ¥ 2-r0 Tuma ¢ ocaokHeHHOH IM/]P, 11 mauueHTOB cO cTaGW/IbHbIM TedyeHueM I1/IP, 12 manueHTOB C
permaToreHHo# oTciolko cetyatkd (POC) u 15 mnpakTH4ecku 3J0pOBBIX JHL. BceM 6OJBHBIM HPOBOJUJIOCH CTaHAAPTHOE
odTanmbMoJIoTHYeCKoe 06Cie/JoBaHHEe B OTJeJle MATOJIOTMM CeTYaTKH W 3putesbHoro HepBa ®IBY «MHUU I'B um. lenbMrosbuax»
MunszpaBa Poccum, BKIIOuYaBllee BH30MeTpUI0 (6e3 KOpPPEKLIHH, C MaKCHMalbHOM KOppeKuHeH), pedppaKTOMETPHIO, TOHOMETPHIO,
6MOMHMKPOCKOIHIO, OCMOTD TJIa3HOTO [HA B YCJOBHUAX MHUJpHAasa C MOMOIbI0 GECKOHTAKTHOM M KOHTAKTHOM Tpex3epKa/lbHOH JIMH3,
yJaAbTpa3BykoBoe A-B ckaHupoBaHHe, QYHIYCPOTOPETrHCTPALMIO, 31eKTPOHU3UO0JIOTHIECKOe HCCIe[0BaHUE, ONTHYECKYI0 KOIepeHTHYIO
ToMorpaduIo ceTyaTKHU (10 BO3MOXKHOCTH), GpJI0OPeCIieHTHY10 aHrrorpaduio (1o nokasaHUAM).

OCHOBHYI0 KJMHHYECKYIO TPYIIy COCTaBUIM 32 manueHTa (22 »keHIMHBbI U 10 Myx4uH) c ocnoxHeHHoH I1/IP. BospacT maunueHTOB
cocraBua ot 30 o 73 net (B cpegHeM 54,6+9,37 roza). C/l 1 Tuna ctpaganu 8 mauuentos, C/l 2 Tuna - 24 nanueHTa. IMTebHOCTD
3a6oJieBaHus C/l coctaBua ot 3 fo 35 et (B cpeHeM - 16,6+7,26). [luarHos [1/IP 6611 ycTaHoBJIeH oT 1 roza fo 20 sieT Ha3az (B cpeiHEM
- 4,14+2,64). YpoBeHb IJIMKHpoBaHHOro remoryio6uHa (HbAlc) kosne6ancs B npezenax oT 4,65 no 12,2% (cpeaHuil mokasaTesib —
7,84+1,3%). llpu atoM y 9 nauueHToB (28%) nokasaTtesb HbAlc 6bu1 HUXKe LiesieBOro 3HaueHus, y 23 (72%) - Bblllle 1leJIeBOr0 3HAYEeHHUs
(ueneBo¥ ypoBeHb HbAlc onleHHBasICS COOTBETCTBEHHO KJIMHUYECKUM PEKOMEH/ALUAM «AJIFOPUTMBI ClElaJu3UPOBAaHHON MeJUIIMHCKON
MOMOIIM 60JIbHBIM CaxapHbIM AuabeTom») [25]. [loka3aTesb reMorsio6uHa Bo Bcex cay4asx 6bu1 Bbime 100 r/j1, aHeMus caboi cTeneHu
JAuarHoctupoBaHa y 19 GosbHbIX (59%). Y Bcex HalMEHTOB 3TOH TPYIIbI, N0 JAHHBIM KJIMHUYECKOTO 06C/Ie/J0BAaHHs, BbIABJISJINCH
opraHu3oBaBIIUiCcA reModTalbM H/WIM TpaKLMOHHAs OTC/IOMKAa CeTYaTKM KaK MHUHHMMYM Ha OJHOM TIJja3y Ha ¢(oHe TshKeJIbIX
J1abeTUYEeCKUX U3MeHeHUH ceTyaTKu. OciokHeHHbIN XapakTep [1/IP Ha 060uX rj1a3ax 6blJ1 0OTMeYeH y 26 60/1bHBIX (81%). Xupyprudeckoe



BMeIllaTe/IbCTBO, BKJIIOYaBIlee MHUKPOMHBA3WBHYIO CyOGTOTa/bHYI0 BHUTP3KTOMHIO, LIBAPTIKTOMMIO, 3H/0Ja3epKOAryJALUI0 CeTYaTKH,
3H/0TaMIIOHA/ly CUJIIMKOHOBBIM MacjIoM, IPOBOJAMJIM Ha 32 IJ1a3ax 110 CTAaHJapPTHOH TPeXnopToBoi MeTojuKe. OlieHNBa/aCh BEIPAXKEHHOCTh
reMopparMyecK1x 0CJI0XKHEHUH B XO/i€ XUPYPrUYeCKUX MaHUIYJIS LU,

C yesbro aHasim3a ocobeHHocTel copeprxkanust IT, 310, VEGF-A B pasHbIX 6HOJIOTHYECKUX KUJAKOCTIX ObIM CHPOPMHUPOBAHBI 2 IPYIIIbI
cpaBHeHus1. ['pynmny ass1 cpaBHUTeNbHOU oueHky ypoBHer 3T, 3110, VEGF-A B CK coctaBuin 11 nauueHTOB (8 MKEHIIUH U 3 MYKYKH) CO
crabunbHblM TeyeHueM [1/IP B Bo3pacte oT 40 no 67 set (B cpesHeM 55,0+6,66 roga). Ha o6oux ryazax 3TUX NALMEHTOB paHee Oblia
npoBe/ieHa IaHPeTHHA/IbHAS JIa3ePKOTyJIsLiMs B MAaKCUMa/lbHOM 06beMe. Ha MOMeHT 06cJieloBaHKs 30H aKTHBHOM HEOBACKYJIsIpU3aLUH 110
pesysibTaTtaM QJIIOOPeCHeHTHOH aHruorpa¢uu o6HapyKeHO He GbLI0, OTCYTCTBOBAJIHM MPHU3HAKU JHabeTHUeCKOro MaKyJIpHOro oTeka. B
aro#t rpynne CJ/l 1 Tuna crpaganu 4 nauuenta, C/l 2 Tuna - 7 nauueHToB. JuinTenbHOCTE 3a60seBanus CJl kose6anack ot 9 o 15 set (B
cpepHeM 11,6+2,2 roaa). luarnos I1/IP 6611 yctaHoBeH oT 1 1o 5 s1eT Haszay (B cpegHeM 2,67+0,89 roga). HbAlc oTMevasicss Ha ypoBHE OT
6% 10 11,03% (B cpegHeM 7,25+2,13%).Y 7 nanuenToB (64%) nokasartesnb HbAlc 6611 Hike 6,5%, y 4 (36%) - BeIIE 6,5%.

['pynny cpaBHUTenbHOH oneHku ypoBHs JT, 3110, VEGF-A B CT cocraBuiu 12 nanueHToB (5 JKeHIUMH U 7 MYXXYMH; CpeJHUH BO3pacT
47,3+9,4 ropa) 6e3 C/l, KOTOPBIM 65110 IPOBEEHO BUTPEOPETUHATIBHOE XUPYPrudecKoe BMelaTe bCTBO 1o noBogy POC.

B KoHTposibHYI0 rpynny Bouwid 15 mpakTudecku 30poBbIx Jjul (11 »KEHIIUMH U 4 MyX4YUHBI; cpeHUM Bospact 49,6+6,0 rosxa) 6es
3HAYMMOM 0QTaJIbMONATOJIOTHY, He cTpajaromux C/l, a TakKe cepJieyH0-COCYAUCThIMU 3a60J1€BAaHUSIMU B CTaAUH Cy6- U JeKOMIIEHCALHH.
Yposensb 3T, 310 u VEGF-A onpegensau B CK u CT nanueHToB ¢ ocnoxxkHeHHOH [1/IP (n=32), CT nanuenTtoB ¢ POC (n=12), CK 60/1bHBIX CO
crabunbHoi [1/IP (n=11) ¥ npakTUYeCKH 3[0pOBbIX Jw0jel (n=15). 3a60p 6MOJOrMYECKUX KUAKOCTEN NPOBOAUIICS C COrJIaCUs MaljMeHTa
nocje pas3bsCHEHHUsl lesed HcclefoBaHUs. VIMMyHoJsloruyeckue HCC/le[jOBaHUSI NPOBOAMJIOCH Ha 6Gase OTJesa WUMMYHOJIOTHM U
Bupycosorun ®I'bY «MHUU T'B um. lenpmrosbua» MunzgpaBa Poccuu. B3siTue mpo6 1e/bHOW KPOBU C BbIJI€JIEHUEM ChIBOPOTKHU
OCYILECTBJISLJIN 0 KaKUX-JIM60 MaHUNY AU, po6bl CT 3a6upanuch 10 BATPIKTOMUU. Bce 61onpo6bl XpaHUIKUCh NpU TeMmnepaType -70°C.
Yposenb 3T, 30 ompezessanu N0 CTAaHZAPTHOH MeTOoAuKe TBepAodaszHoro uMmyHodpepMmeHTHoro aHanusa (ELISA); gns 3T - HaGopsl
«Biomedica group» (I'epmanus), 310 - Ha6opbl «Biomerica» (CIIA). YyeT pe3ysbTaTOB NPOBOJAWJIM NpH JAJHMHE BOJHBI 450 HM C
HCIO0JIb30BaHUEM crneKkTpodoToMerpa s MukporiaHimer («Labsystem Multiskan PLUS» ®unnaupus). Konpenrtpanuio VEGF-A B
6M0JIOrMYeCKUX 00pasLax onpeJessd B paMKaxX MyJIbTHUIJIEKCHOTO aHa/M3a TecT - cucTeMaMu ProcartaPlex («eBioscience», ABcTpus) Ha
ananusatope MAGPIX («Luminex Corporation», CIIIA) B mporpaMmme Luminex XPONENT 3.1.

CTaTUCTHYECKyl0 00paGOTKy AAHHBIX NPOBOAMJIM C MPUMEHeHHeM IakeTa NpUkiaafHoOW mporpammbl BIOSTAT. Kputuueckuél ypoBeHb
3HAYMMOCTH IPU IPOBepKe CTATUCTUYECKUX I'MIIOTe3 NpUHUMasicsl paBHbIM 0,05.

PesyabTaThl 3T, 3110, VEGF-A BbIAB/IsAIMCE BO BCeX TPO6AX GMOJIOTMUECKUX XKUAKOCTEH NallMeHTOB U JIML KOHTPOJBbHOMN PYTIbL.

Yposenb 3110 B CK Bcex nmauuenToB c¢ C/l U 370pOBbIX JIMI, He BBIXOAMJ 3a Npejesbl IPaHUL, HOPMBI (y MykuuH 4,3 - 28,9 ME/l/mi1, y
keHIMH 8,0 - 30,0 ME/l/Mi). 3HAauMMBbIX pa3IMuUi MeXAy TpynnaMy BbisiBJeHO He 6bl10. HopManbHble ypoBHH JII0 B KpoBHU
o6csefoBaHHBIX NManueHToB ¢ CJl, MpoxoAsIuX JedeHHe B yCJI0BUsAX y3konpoduabHoro cranuonapa MHUU I'b um. l'eabmrobna, MoryT
YaCTUYHO OOBSCHATBCS OTCYTCTBHEM y MALMEHTOB KJIMHUYECKM 3HAYMMOM aHeMHM W TOYeYHOH MNaTOJIOTHHM B COCTOSIHMM [ie- WU
Cy6KOMITEHCALMHY, A B CIy4YasiX aHEMHH JIETKOH CTeleHH MOTYT PacCMaTPHUBATbCA KaK ICeBAOHOPMaJIbHbIE, OTpaXkash HapylleHre N0Ye4HOH
NpPOAYKIHH JAaHHOTO TOPMOHa.

B CK nmpakTuyecku 340poBrIx Jroged 3T onpegessiics B npefenax ot 0,11 go 0,83 ¢mosb/Mia, B cpegreM coctasiss 0,56+0,15 ¢pmoub/mi,
VEGF-A - Ha ypoBHe oT 38,7 no 283,8 nr/mux (cpesHee 3HadeHue 90,0 + 24,5 nr/mu). B rpynne cpaBHeHHs €O CTaGUIBHBIM TeyeHueM [1/IP
cpennue ypoBHU 3T u VEGF-A B CK cymecTBeHHO He OT/IMYAJUCh OT TAaKOBBIX B IpyIne KOHTposs U coctaBuiau 0,48+0,53 ¢mosb/Ma
(kone6anus ot 0,06 1o 1,28 dmosb/ma) u 140,5+64,2nr /M1 (IpU MUHUMaJIbHOM 3Ha4eHUHU 66,3 nr/MJ1 1 MakCUMaibHOM 215,2 nir/mut).

B To ke Bpems, B CK manueHTOB c ocyoxkHeHHOU [I/IP oTMevanuch 3HauuTesbHbIe KoJsieGaHus koHuneHTtpaunuit 3T (ot 0,06 go 4,17
¢monb/mia) u VEGF-A (ot 20,3 g0 851,5 nr/mui), acconuupytonyecs: ¢ 0co6eHHOCTAMU KJIMHUYeCKOM KapTHHBI 3a60/ieBaHus. Tak, cpe/iHee
3HavyeHHe y nanueHToB 3Tod rpynnel VEGF-A coctaBusio 226,4+146,3 nr/mJj, JOCTOBEpHO NpeBbllIaollee TAKOBOe B TPyIIe 3/J0POBBIX
awgei (p<0,01).

CpaBHUTeNbHBbIN aHaau3 ypoBHel 3T u VEGF-A B CK 6bl1 npoBejieH B JIByX NMOATpyINax MNalleHTOB B 3aBUCUMOCTH OT OCOOEHHOCTeH
KJIMHUYeCKOM KapTHHBI 3a060JieBaHus1. B moArpymnmne 60JbHbIX C HauGoJIee TsHKeJbIMU ABYCTOPOHHUMU NPOSIBJIEHUSIMU 0C/I0’KHeHHOH [1/1P -
reModTajJbM M TpaAKIMOHHAs OTCJI0HKAa ceTYaTKM Ha o06oux riasax (n=8) - B CK ObliM OoTMeuyeHbl MaKCHUMaJsbHble YPOBHH 3THUX
Ba30aKTUBHBIX pakTopoB. CpeHUH nokasaTesb T cocraBuu 3,55+0,35 dpmosb/mi (kosrebanus ot 2,88 1o 4,17; paznuyue ¢ noKasaTesasiMU
3JJ0POBBIX JIIOJEd U MaLHUEeHTOB CO CTabuabHBIM TedyeHHeM [1/IP craTuctudecku pocroBepHo, p<0,05). Comepxanuve VEGF-A B naHHOU
NOJArpYIIe TaKXkKe 0Ka3aJ0Ch MAaKCUMasIbHBIM U cocTaBusIo 399,8+206,7 ir/mi (npefens! Kosnebanus 253,2 go 851,5 nr/mi).

B moArpymnmne nanueHTOB C yMEpeHHBIMHU NPOSIBIEHUSAMH OCI0XKHeHHOH [1/IP - reModTanbM M/WIM TpaKLMOHHAs OTCJIOHKA CETYATKU Ha
OJIHOM TJI1a3y, U30JHPOBaHHble reMO(TaJbM MJIHM TPAKLHMOHHAsA OTCJOWKA CETYAaTKH Ha /JBYX TIJasax (n=24) - cpeAHHe YPOBHH 06OHX
Ba30aKTUBHBIX pakTopoB B CK okasanuck gocroBepHo Hike (p<0,05).Comepxanue cbiBopoToyHoro 3T B JaHHOU MOArpyIEe COCTABUJIO B
cpegHeM 0,45+0,2 ¢monb/Ma (xosebanus ot 0,06 go 1,77dmonn/mi), VEGF-A BeisiBasiIcS B cpefiHeM Ha ypoBHe 190,0+122,7nr/ma
(amanazoH ot 20,3 1o 590,0 nr/mu).

TakuM o6pa3oM, ocl0KHeHHbIN xapakTep [1/IP accouuupoBajics ¢ OCTOBEPHBIM MOBbIIIEHHEM cUCTeMHbIX ypoBHedl VEGF-A. Hau6Gosee
TsDKeJIble  JIBYCTOPOHHHE MHKPOCOCYJUCTble peTHHa/bHble HW3MeHeHHUsl CONPOBOXAAJIMCh pe3KO MOBBIIIEHHBIM COJepXaHHeM
Ba30akTUBHbIX pakTOopoB AT u VEGF-A B CK, uT0 cBU/IeTeIbCTBYET O CHCTEMHOM XapaKTepe U3MeHeHHH.

Cpennue yposuu IT, 3I10 u VEGF-A B CT rJ1a3, mpooneprupoBaHHbIX 110 NoBoAy ocjoxHeHHoH [1/IP u POC npezcTaByieHs! B Tabsune 1.
Pe3ybTaThl HHAUMBU/YAJbHOTO CpaBHEHHUs Nokasasy, 4yTo cogepkanue IT, 310 u VEGF-A B CT rza3 c ocioxxHeHHOH [1/IP npeBsbilaeT ux
nokasatesn B CK manueHTOB, YTO CBHUJIETE/IbCTBYEeT 006 AKTMBHOH HMHTPAOKYJSPHOW NPOAYKLHMH 3THX BAa30aKTHUBHBIX COeJUHEHHH.
HuTpaokynspHble ypoBHU IT u VEGF-A B cayvasx ocnoxHeHHOH [1/IP okasajuch JOCTOBEPHO Bbllle TaKOBbIX B rjaszax ¢ POC, yro,
BEPOSITHO, YKa3bIBaeT Ha UX POJIb B IJIa3HOM HeoaHrHoreHese U ¢pubGporauaabHoi npoaudepanuu npu CU.

JanbHeHIINHA CpaBHUTE/bHBIA aHaJW3 OblI NpOBeJileH B MOArPYNINAx MAlMEHTOB C PA3/IMYHBIMU KJIMHUYECKUMH IpOsIBIEHUSMU
ocnoxHeHHoH [1/]P (Ta6auua 2).

BbL10 06HapykeHo, 4TO Haln4Ke GUOPOrIMAIbHON Mposindepaluy U TPAKLMOHHON OTCIOWKH CETYaTKH CONPOBOXKAANOCH AOCTOBEPHBIM
nosbiieHHeM cofepkanus 3T B npo6ax CT B cpaBHeHHH C NMOKasaTeIAMH NPU U30JUpoBaHHOM remodranbMe (p<0,05). MakcuMabHbIe
ypoBHH IT oTMedeHsl B CT ryia3 ¢ TpakIMOHHOM OTCJIONKOM ceTYaTKU MPU OTCYTCTBUH reModTaabMa. ITO, BEPOATHO, CBU/IETENbCTBYET B
[0JIb3Y YCUJEHHOH JIOKaJbHOW NPOAYKLUMH MeNTHJA NpPH TsDHKEJbIX NpoaudepaTUBHBIX AUAOGETHYECKUX H3MEHEHMSIX CeTYaTKH U
HEKOTOPOM CHIKEHHH ero KOHIIeHTPALMH NP NMONalaHUH B BUTPeasIbHYI0 0JIOCTb KPOBH C 60siee HU3KUM ypoBHeM IT.

Haun6oubiee copepxanue 3110 6bL10 BhIsiBAeHO B po6ax CT rza3 ¢ caMbIMU TSKeJIbIMU KJIMHUYECKUMH MPOSIBJEHUSMU 3a60JeBaHUs —
coyeTaHHWeM OGIIMPHOM TPAaKLMOHHOW OTCAOMKM ceTYaTKM M remodTasbMa. AHa/JU3 B 3aBUCHUMOCTH OT CTeNeHH BacKyJApHU3aLUH
¢$ubporsrnaabHON TKaHU BbISIBUJI CTATUCTHUYECKH JJ0CTOBepHOe noBblmeHe 10 B c1y4asix akTHBHOM pUOGPOBACKY/ISIPHON NposMdepayu
B CPaBHEHHUHU C NOKa3aTeJIsIMU IJa3 C KJIMHUYECKH 6eccocyAUCTON ¢ubporanasbHoi TkaHbkoo (p<0,05), 4TO, BEPOSTHO, OTPAXKAET ydacTHe
rOpMOHAa B MHTPAOKYJ/IIPHOM HEOQHTHOTeHE3e.

JocroBepHo mnoBeilieHHble ypoBHU VEGF-A ormeuenbl B CT rsia3 ¢ reModTajJbMOM, HE3aBUCHMO OT HAJM4YUS MJM OTCYTCTBUS
¢dubporsnanbHO nposrdepanyy, B CpaBHEHUH € NIOKa3aTeJIsIMU IJ1a3 C TPAKLMOHHON OTC/I0MKOM ceTyaTKU U OTCYTCTBUEM reModTabMa
(p<0,05).



B CT 17 u3 19 rs1a3 c akTuBHOM PpU6GpOBaCKyIsIpHON mposrdepanreld 6blIM BbIsBIEHBI BhICOKHe noka3aTesu VEGF-A, pasiuuune cpegHero
MoKasaTeJisl 3TOU MOATPYIIb] C TAKOBBIM B CJy4asX KJIMHUYECKH OeccocyAucTol GpubporanaibHOl TKaHblo focToBepHO (p<0,05). B To ke
BpeMs, B CT /iByX rJ1a3 ¢ HauboJiee TSHKeJN0N KIMHUYECKOM KapTUHOM (MaccuBHas BacKyJisipu3anus GpubporavajbHON TKaHU, CyOTOTaIbHAs
OTCJIOWMKA CEeTYATKH, HaYaJIbHbIHN py6eos paayxku) ypoBeHb VEGF-A okasascs Huskum (81,8 u 112,3 nr/mi).

PeTpocnekTuBHO 6bL1 NpoBezieH aHanus cogepxkanus IT, 310, VEGF-A B 6M0JIOrMYECKUX KUAKOCTSX B 3aBUCUMOCTH OT OCOOGEHHOCTEN
TeuyeHUs] BUTPEOPETUHAIBHOIO XUPYypruiyeckoro BMellaTenbcTBa (Tabuauua 3). [lanueHThl O6bLIM pasjesieHbl Ha JBe moArpynnbs:: 1 - 9
NalyeHTOBC HaJM4MeM HMHTPAoINepaliuOHHOW MacCCHBHOHM NPOAOJDKUTENBHOM reMopparuyeckod akTHBHOCTH B Ipoliecce OTCeNapOBKU
nposindepaTUBHBIX MeMOpaH, 3aTPyAHAILEH NpoBeJeHNe onepanyy, 2 — 23 ManueHTa ¢ HeGoJIbLIOH reMopparn4ecKkoi akKTUBHOCTBIO, He
BJIMAIOLEH Ha X0/, OllepalivH.

[Ipy cpaBHHTE/IBHOM aHAJM3€e Pe3yJIbTaTOB BBISBJIEHO, YTO BbIPRKEHHAs reMopparuyeckas akTHBHOCTb HOBOOOpa30BaHHBIX COCYZOB B
npoIecce OTCEMAPOBKH MpPOoJHMdepaTHBHBIX MEMOPAH acCOLMHPOBANACh C JOCTOBEPHO MOBBIIMIEHHBIMHA CBIBOPOTOYHBIMH ypoBHAMH IT,
VEGF-A, a Takke MaKCHMa/IbHbIMH HWHTPaoKy/adapHbIMU ypoBHAMU IO u VEGF-A, 4TO cBUAETe/NbCTBYeT O CUCTEMHOM U JIOKAJbHOM
XapaKTepe CyLleCTBeHHbIX U3MEHEHHMH DeryJisilMM COCYyJUCTOr0 TOHyca B 3TOM NMOArpyNIe NalMeHTOB. B To ke BpeMs, OCJOXHEHHOe
TeuyeHHUe OIlepallid OTMeYeHo B JBYX IJla3ax C UCXOJHO MUHUMa/bHbIM cofepxxaHnueM VEGF-A B CT.

O6GcyxaeHue.

B pesyJsibTaTe npoBeJjeHHOI'0 MCC/IeJOBaHUS BBISIBJIEHO, UTO OCJIO0XHEeHHbIN xapakTep [1/IP acconuupyeTcs ¢ NOBBIIIEHHBIM COJepXaH1eM
VEGF-A B CK nayueHTOB B CpaBHEHUHU €O cTabuabHOU [1/IP 1 nokasaTessiMu 3/J0pOBBIX JIIO/IEH, a TAaKXKe J0CTOBEepHbIM NoBblieHUeM II10 u
VEGF-A B o6pa3yax CT B cpaBHeHUU ¢ ypoBHsAMU npu POC. BeposiTHO, 3TO CBSI3aHO C aKTUBHbBIM y4acTHeM 060uX GaKTOPOB B mpolecce
[JIa3HOTO HeoaHruoreHesa npu C/l, B ToM uucie npu nporpeccupoBaHuu I1/JP. Haubosee Tspkesible JBYCTOPOHHHME MHUKPOCOCYAMCTbIE
peTHHa/lbHble HM3MeHEeHHs] CONPOBOXAAIUCh Pe3KO MOBBILIEHHBIM cojepxkaHueM Ba3oaKTHUBHbIX ¢akTopoB IT u VEGF-A B CK, uTo
CBUJIETEJIbCTBYET O CHCTEMHOM XapaKTepe U3MeHeHHH.

Bbicokne MHTpaokysnspHble ypoBHH JT acconMMpoOBaMCh C MAacCUBHBIM paspacTaHHeM (UOpOI/IHMAIbHON TKaHH, BEPOATHO, OTpakas
y4acTHe NeNTH/a B aToreHe3e BHYTPUIJIA3HOTO NPOJHpepaTUBHOrO npouecca. [loBbllleHHAs HHTPAoOKyJ/IsipHas KoHneHTpanusa VEGF-A n
30 oTMeveHa B ciydasx OGUJIBHOHM BacKy/sIpU3alMM NMposHdepaTUBHON TKaHW M reMOpparn4ecKodl aKTUBHOCTH, 4TO NOATBEpPXKJaeT
KOHIIEMINI0 06 aKTUBHOM Y4aCTHH 3THX JIOKaJIbHO CEKPeTHPYeMbIX COeJUHEHUH B IpoLlecce peTMHAJIBHOT0 HeoaHrnoreHesa npu C/l.
HauGosee Tsxesible KIMHUYECKHe NPOSBJIEHUs oca0kHeHHOH [1/IP, BbIpakeHHble MHTpaoNepanlOHHble reMopparuyecKue OCJI0XKHEHHUs
ACCOLMMPOBAINCh C CUCTEMHBIMU U JIOKAJBHBIMU HapylleHUSIMU NPOJYKLMM LUTOKHHOB. B 3TOH Tskesol KaTeropuu NaldeHTOB
oTMe4yeHO pe3ko mnoBbilieHHOe cozepxkaHue IT u VEGF-A B CK. CeiBopoTouyHble ypoBHM VEGF-A, nmpebimaromue 300 nr/mia, u 3T,
npeBsblawomuye 2,9 ¢Mosb/MJ, MOTYT MCIOJb30BaThbCl KaK KPUTEPUHM NPOrHO3a OCJ0XKHEHHOro TedeHHs olepanyd. JTH HaxOAKHU
CBU/IETEJIbCTBYIOT 0 HE06XOJUMOCTH JaJbHeHIINX HCCAe[lOBaHUM MO pa3paboTKe HampaB/JeHUH CUCTeMHON Tepamnuy NPU NOATOTOBKe
nanyeHTa K BHUTPEOpPEeTHMHAJbHOMY XHUPYpPrU4ecKOMy BMeLIaTesJbCTBY C LeJbl0 CHHXKEHMS] DPHUCKA OCJOXKHEHUM U yJydlleHus
QHATOMHUYeCKUX U QYHKIIMOHAIbHBIX pe3y/IbTaTOB ONepaliu.

Kpome Toro, Ts»kesiple HHTpaolepalMOHHble reMOpparuiyeckve OCJO0XXHEHHUS acCOLMMPYIOTCA C Pe3KO MOBBIIIEHHOH WHTPAOKYJSAPHON
koHUeHTpanued 310 u VEGF-A. IlpencraBisieTcsi aKTyaslbHBIM IOMCK CIOCOOOB NPEJONEpPAalHOHHOTO WHTHOMPOBAHUS IOBBIIIEHHON
HMHTPAOKYJIIpHOU nmpoaykuuu He TosibKo VEGF-A, Ho u 310, ¢ uesbio 3¢pdeKTUBHOro NoJaBJeHUsl HeoBacKyJ/sipu3anuy. UHrubupoBaHue
3THX MOJIEKYJIADHBIX MeXaHM3MOB MOXXeT CTaTb HOBOH TepameBTHYECKOH CTpaTerneil cAepKMBaHUS WJIM NpeJOTBpalleHHUs
NaTOJIOTMYECKOTO aHI'HMOTreHe3a NPUAHabeTUYeCKOH PeTHHOMATHH, a TaKXkKe MOJArOTOBKY NMalfeHTa ¢ ocloxkHeHHOoH [1/IP k onepaTuBHOMY
BMeLIaTeJbCTBY C LieJIbl0 CHMXKEHHUS PUCKAa MHTPaolepalMOHHBIX TeMOpparuyecKux ocJoxHeHuH. CiefyeT, 0fHAKO, YYUTBbIBATh, YTO
HMHTpaolepalyoHHble reMOopparuieckie OCJI0XKHEHHs BO3MOXKHBI Ha (QOHe Pe3KO CHIKEHHOTO MHTpaoKyJsipHoro ypoBHs VEGF-A, duto
MOXET 00bSICHATLCS AUCOATAHCOM UMMYHOPETYJISIIMY Y TAKKUX NALMEeHTOB.
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B.B. HEPOEB, 0.B. 3AMILIEBA, H.B. BAJIALIKAA, 3.B. KYPYAEBA
9HAOTEJIMH, 3PUTPOINO3TUHXKOHE VEGF-A-HbIH MHTPAOKYJIAPABIK »KoHE XKYUWEJIIK ©HIMAEPIHIH EHIHKI AUABETHUAJIBIK
PETUHOINATHUACBIHBIHIIWMEJEHICTIPII AJIBIHYbI

Ty#in: duporenunniy (3T) mMasmyHbl, 3puTponoaTuH (II10) xeHe VEGF-A 32 empjenywiHiH GHOJIOTUAIBIK CYWBIKTBIFBIHAA €HiHKI
JMabeTusIbIK peTUHoNaTUsAChIHBIH (E/P) mueneHicyinfe apTyp/i KJIMHUKAJBIK 9cep eTilyi OKbla/bl, cCOHAAN-aK 11 Haykac TypakTel E/IP-
MeH, 12 eMJenyuiiie TOpAblH perMaToreHAi »kapbliybl xoHe 15 geni cay agampap. 3T, 310 xoHe VEGF-A apTypJii KJIMHUKAJIBIK acep
eryzeri wueneHicken E/JIP-aiH Koppessiuus MasMyHBbl >Keprisiikti »oHe »KyHesi paeHreiinje OesrijieHreH. BuTpeopeTHHa/IbAbI
XUPYPrUAHBIH reMOPparusibIK MHeJIeHiCyAiH ToyeKes GaKTopaapsl 6esrisieHai.

Ty#inai ce3aep: eHiHki fUa6GeTUANBIK PETHHONATHS, IATOT€HEe3], BATPEOPETHHAJIBbl XUPYPTrHs, SHAOTENINH, 3pUTPonoaTuH, VEGF-A.

V.V.NEROEV, 0.V. ZAYTSEVA, N.V. BALATSKAYA, Z.V. KURCHAEVA
INTRAOCULAR AND SYSTEMIC LEVELS OF ENDOTHELIN, ERYTHROPOIETIN AND VEGF-AINCOMPLICATEDPROLIFERATIVE
DIABETIC RETINOPATHY

Resume: Levels of endothelin (ET), erythropoietin (EPO) and VEGF-A in biological fluids of 32 patients with different forms of complicated
proliferative diabetic retinopathy (PDR) as well as 11 patients with stable PDR, 12 patients with rhegmatogenous retinal detachment, and 15
healthy persons were investigated. Correlations of ET, EPO and VEGF-A with various clinical forms of complicated PDR were noticed on the
local and systemic levels. The risk factors of hemorrhagic complications of vitreoretinal surgery were obtained.

Keywords: proliferative diabetic retinopathy, pathogenesis, vitreoretinal surgery, endothelin, erythropoietin, VEGF-A.

Ta6smna 1 - Konnenrpanus 3T, 3110, VEGF-A B CT ruias c ocioxxHeHHo# [1/IP u POC.

[pynmnbl nanueHTOB

3T (dmosb/ M)
M+m (min-max)

3MO0 (EA/n)
M+m (min-max)

VEGF-A (nr/mu)
M+m (min-max)

Ocnonmennan TP 3,55+1,22 48,7+30,9* 1151,6£553,7*
(0,49 - 7,31) (12,07 - 159,60) (818 - 2473,2)

- 3,3+0,54 18,246,0 205,6£175,0
(2.5-3,78) (8,05 - 30,07) (17,8 - 619,9)

[IpuMeyaHwue. * - pa3/iyuMe JOCTOBEPHO OTHOCUTeJbHO Moka3aTeJs B CT ruas ¢ POC, p<0,05;
Min - max - MUHMMaJ/IbHOe U MaKCHMaJIbHOe 3HaU€eHUsI I0Ka3aTeJiell B BBIGOPKe.

Ta6smna 2 - Cogepxanue 3T, 110, VEGF-A B CT npu pas/IMuHbIX KJIMHUYECKUX 0CO6EHHOCTAX ocoxkHeHHoH [1/IP (M+m)

0Cco6eHHOCTH KJIMHUYECKOW KapTHUHBI 0CJI0XKHEHHOH 3T 3010 VEGF-A
nap (dmosb/ M) (EL/n) (mr/ma)
Knnauyeckue OpraHH30BaBIIANACS 1,93+0,81 22,9+14,9 1400,2+391,3**
POsIBJIEHUSA remodTanbMm (n=5)




ocyio>kHeHHoU [1/1P TpakioHHast OTCJI0MKa 4,34+0,77* 39,3+18,2 535,4+235,5
cetyaTky (n=10)
CoueTaHue remodTasbma U
TPAKLMOHHOU OTCI0MKHU 2,92+0,94 * 57,2+35,5 1316,2+640,5**
ceTtyaTku (n=17)
CTeneHb IrJiMo3a I'inos 2-3 creneHu 3,49+0,85 54,7+27,8 1413,4+638,0
(n=5)
1103 4 creneHu 3,83+1,21 50,4+35,7 959,1+309,3
(n=22)

CreneHb dubpoBackysipHas TKaHb 3,50+1,15 65,4+37,8 *** 1553,6+413,1**%*
BaCKyJIsipU3aLuu (n=19) (n=19) (n=17 u3 19)
dubporaransbHON

TKaH! dubporsnaabHas TKaHb 3,53+1,60 30,7+ 21,2 647,5+381,2
(n=8) (n=8) (n=8)

IlpuMeyaHMe. * - pa3iM4Me JOCTOBEPHO OTHOCHTE/IBHO NOKa3aTesis Ipu reModransme, p<0,05.
** - pas;iM4re JOCTOBEPHO OTHOCHTEJIBHO NIOKa3aTe i IPH TPaKLMOHHOH oTcIloiKe ceTyaTky, p<0,05;

*¥% - paznnyue JOCTOBEPHO OTHOCUTEJILHO OKa3aTesIsl IPYU KIMHUYEeCKH 6eccocyauctoi ¢ubporananbHoi nposrdepanny, p<0,05;
N - YU C/I0 MPO6 GUOJIOTHYECKHX XKUAKOCTEH.

Ta6sauua 3 - Yposenb 3T, 3110, VEGF-A B CT npu pas/iMyHOM XapaKTepe Te4eHHs XMPYpPru4ecKoro BMellaTe/1bCTBa

OTcyTcTBHE 3HAYMMBbIX
. BbIpaxeHHbIe reMOpparuyeckye N
TecTupyemblii buosiornyeckas reMopparu4ecKux 0CJ0KHeHU !
ocyioKHeHus (n=9) N
NnokKasaTeJib KUJKOCTb M:+m (min-max) (n=23)
- M+m (min-max)
CK
3,49+0,51* 0,48+0,24
3T (dMob/n) (1,47 -4,17) (0,06 - 2,88)
CT 3,69+1,11 3,37+1,46
(1,85-7,31) (0,49-5,89)
CK 12,9+3,6 11,3+3,4
(4,92 - 22,55) (3,715-15,54)
CT
MO (EA/m) 72,1£38,4 * 28,111,1
(23,27 - 159,60) (8,05-41,23)
CK 383,5+234,2* 187,1+111,3
(110,1 - 851,5) (20,3 -511,4)
. CT
VEGF-A (r/mn) 1858,6+213,4* 1098,4+443,0
(81,7-2071,1) (485,9 - 2473,2)

Ilpumeyanune. * - pasjuyve JOCTOBEPHO OTHOCHTEJBHO aHAJIOTHYHOrO MOKas3aTesss B MNOATPYNIE C OTCYTCTBUEM 3HAYHMBIX
reMopparu4ecKux o0CJI0XKHeHUH onepanuy, p<0,05;
N - YUCJIO TPO6 GHUOJIOTMYECKUX KULKOCTEH;

Min - max - MUHHMaJIbHOE U MaKCHMaJIbHOe 3HaYeHHUsI ToKa3aTesel B BbI60pKe.



