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ONna UUTUPOBAHWA. Ky6apko A.I., Conory6 E.W., Kybapko H.A. Pa3nuyus mopdonornyecknx
napamMeTpoB COCYA0B napamakynspHON 0051aCTh CeTYaTKN y NaLWeHTOB C apTepuasibHOW runepTeH-
3ue 1 caxapHbIM AnabeToM. HeoTioxHasas KapAauonornsa u KkapanosackynapHbie pucku, 2018, T. 2,
No 1, C. 182-189.

Llenb pa6oTbl. V3y4nTb BAMsSHWME apTepuanbHON MMNEPTEH3UM U TUNEPTIVKEMUN NPK CaxapHOM auabeTe Ha
Mopdronornyeckme napameTpbl COCYA0B napamakynspHOM 06nacTu rnasHoro fHa, BbIBUTb pasnuuns B COCTOSHUM
MUKPOLIMPKYNATOPHBIX COCYA0B CETYaTKM rnasa 1 KapamMoBacKySPHbIX PUCKOB.

Matepuanel n Metofbl. OueHka MOPONOrMYECKMX NapameTpoB COCYAOB NPOBOAMAACH C MOMOLLLIO KOMIbIO-
TepHoi nporpammbl ARIA: Automated Retinal Image Analyzer nativev 1.0 Ha UmMdpoBbIX hoTorpadmsx rnasHoro gHa
50 naumeHToB C caxapHbiM guabetom 2-ro Tvna (CO 2) Ha HemponudepaTUBHON 1 NpenponMdepaTuBHOM CTagmax
ornabetnyeckon petmHonatum: 20 nauMeHToB C apTepuanbHoi runepteHaven (Al) I-ll ctenenn n 40 npakTnyecku
300poBbIX nuu. doTorpaduy rnasHoro gHa nosyvanu ¢ ucnonb3oBaHuem dyHayc-kamep Visucam Pro Nm, Carl
Zeiss (Germany) u kamepbl Visucam 500, Carl Zeiss (Germany) npu o6¢cnefoBaHnM NauyMeHTOB U 340POBbIX WL B
YUYPEXOEHUSAX 30paBOOXPaHEHNS «MUHCKUIA KOHCYNbTALMOHHO-ANArHOCTUHECKUIA LeHTP» U 10-9 KnnHU4eckas 605b-
Huua r. MuHcka.

AHanuaunpyemble BETBM COCYA0B Ha OCHOBAHWM UX OKpacku, AMameTpa v MecTa OTXOXAEHWUs OT 6onee KpynHbIX
COCyLOB BM3yasbHO NOAPa3fensanucb Ha aprepuanbHble U BeHO3Hble. OLeHeHbl CneayroLime napaMeTpbl COCYLOB:
KONUYeCcTBO, AMaMeTp M NNOTHOCTb BETBEW COCYLOB napamakynsipHonW 061acTu, M3BUTOCTb U Pa3BETBNEHHOCTb
BEPXHUX U HKHUX BUCOYHBIX apTepuasibHbIX U BEHO3HbIX COCYO0B.

Pesynbrathl. Y naumentos ¢ C 2 Tuna Ha HenponudepaTMBHOW CTaann OMabeTmyeckon peTMHonaTum Habmio-
[aeTca NPenMMyLLEeCTBEHHOE CHUXKEHME KONMYEeCTBa apTepuarnbHbIX COCYAOB; YMEHbLUEHUe BHYTPEHHEro aMamerpa;
' YBENNYEHWe U3BUTOCTU apTepuasibHbIX U BEHO3HbLIX COCYA0B MapamakynsapHOM 06nacTu ceTyaTku.

Y nauuentoB ¢ C[] 2 ocTaetcsi 6€3 M3MEHEHUI Pa3BETBIIEHHOCTb COCYAOB CETHaTKW, 4YTO CBMAOETENLCTBYET 06
OTCYTCTBUM MOPOSIOrMHECKUX NPU3HAKOB HEOBACKYNAPU3aLMY y STOW KaTeropuun naumeHToB.

Y naumeHToB ¢ Al BbISIBNEHO MEHEE BbIPAXEHHOE CHUXEHME KONMYEeCTBa BETBEW apTepuanbHblX COCYLOB,
' NIOTHOCTM COCYZOB NapamMakynsipHOi 061acTi No CpaBHEHMIO C mauveHTamu, cTpagarowmmmn CI 2 tuna. Y naumes-
ToB ¢ C[] 2 TMna onpefenanocb 60nee 3HAYMMOE YBESIMHEHWNE U3BUTOCTY BETBEN HUXXHEW BUCOYHOW apTepum Mo
CpaBHEHUIO C nauueHTamu, ctpagatoLimmm Al

3aknioyeHue. ViccnepoeaHue MeTofamm KONMMHYECTBEHHOMN OLIEHKM NapameTpoB COCYLOB FMa3HOro AHa y 3A0POBbLIX
nvy v nauuentoB ¢ C 2 n Al BbIIBNEHO, YTO HA paHHMX cTagmax naumeHTbl ¢ G 2 uvetoT 60nee BbipaXXeHHOe CHU-
XXEHWe KOonm4yecTsa BETBEN COCY0B M YMEHbLUEHWE BHYTPEHHEro AMaMeTpa; YBENUYeHe U3BUTOCTU apTepuanbHbIX
1 BEHO3HbIX COCYOB NapamakynspHON o6nacTu cetyatku, 4eM nauueHTbl ¢ Al. [lonyyeHHble pesynbTaTbl CBUAE-
. TENIbCTBYIOT O TOM, YTO O6MEHHbIE COCYbl MENKOro Kanvbpa SBNATCA MULLIEHBIO AeACTBUS rnepravkemuy npu CL
n Al. B crnyyae nporpeccMpoBaHuns BbISIBNEHHbIX M3MEHEHWUIW B COCYAax napamakynsapHon obnact cetyatku ux
HeobXxoMMO paccmaTpuBaTh B Ka4eCTBe NPEAVKTOPOB KapaMOoBaCKYSIAPHbLIX PUCKOB.
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DIFFERENCES IN MORPHOLOGICAL PARAMETERS

OF THE VESSELS OF THE PARAMACULAR RETINA AREA
IN PATIENTS WITH ARTERIAL HYPERTENSION

AND DIABETES MELLITUS
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FOR REFERENCES. Kubarko A.l., Sologub E.I., Kubarko Y.A. Razlichiya morfologicheskich paramet-
rov sosudov paramakulyarnoy oblasti setchatki u pazientov s arterial’noy gipertenziey i sacharnym
diabetom [Differences in morphological parameters of the vessels of the paramacular retina area in
patients with arterial hypertension and diabetes mellitus]. Neotlozhnaya kardiologiya i kardiovasku-
lyarnye riski [Emergency cardiology and cardiovascular risks], 2018, vol. 2, no. 1, pp. 182-189.

Objective. To study the effect of arterial hypertension and hyperglycemia in diabetes mellitus on the morphological
parameters of the paramacular area vessels of the eye fundus to identify differences in the state of the retina vessels and
cardiovascular risks

Material and methods. The evaluation of the morphological parameters of the vessels was carried out with the help
of software ARIA (Automated Retinal Image Analyzer) native v 1,0 on the digital photos of the eye fundus of 50 patients
with type 2 diabetes mellitus on the nonproliferative and pre-proliferative stages of diabetic retinopathy;
20 patients with arterial hypertension of 1-2 degrees and 40 healthy subjects. Photos of the eye fundus obtain using
fundus camera Visucam Pro Nm, Carl Zeiss (Germany) and camera Visucam 500, Carl Zeiss (Germany) when
examining patients and subjects in Minsk Consulting and Diagnostic Centre and Minsk City Clinical hospital Ne10.

The analyzed vessels branches were visually divided into arterial and venous ones taking in account their color,
diameter and location of the site of main vessels from which it were branching.

Results. In patients with type 2 diabetes mellitus on non diabetic retinopathy stages a reduction of the number of the
branches of predominantly of arterial blood vessels, reduction of the internal diameter, and an increase of a crimp the
arterial and venous vascular of paramacular area of the retina were identified. The branching of the retina vessels in patients
with diabetes mellitus remain unchanged that indicates the absence of morphological signs of neovascularization.

Hypertensive patients showed minimal reduction in the number of blood vessels branches, minimal decrease in
vascular density in paramacular area of retina and minimal increase tortuosity branches of the lower east artery, than
patients with type 2 diabetes mellitus.

Conclusion. The study of the morphological parameters of the vessels of eye fundus in healthy subjects, in patients
with type 2 diabetes mellitus and patients with arterial hypertension by methods of quantitative evaluation, revealed in the
early stages of type 2 diabetes mellitus a decrease in the number of branches of the vessels greater, compares with
patients with hypertension, a decrease in internal diameter and increase in the tortuosity of arterial and venous vessels of
the paramacular retina area, suggesting that small nutrition vessel are the target of hyperglycemia, other factors of
diabetes mellitus and arterial hypertension. The revealed morphological changes in vessels of paramacular aea of the
retina can be, in case of their progression, considered as a predictor of cardiovascular risks.

BeepneHue

nccrnefoBaHnsa MeTogaMy ONTUHECKOM KOFepeHTHOVI

Mospexpgexue cocynos npu CO 2 n Al aenqaetcs
OfHON W3 BEAyLUMX MPUYMH HapyLLeHns dyHKLMK opra-
HOB M TKaHeW-MuLIEHeN (cepgua, mMo3ra, no4vek, ceT-
4yaTKu) U BbiCOKOW cmepTHocTu [1, 2]. Cocyabl rnas
MPefCTaBnsAoT 0COObIA UHTEPEC L1 BbISABIEHWS PaHHUX
MOBPEXAEeHUA MUKPOLMPKYIIATOPHBLIX COCYOOB BBUAY
MX [OCTYMHOCTU AN NpSAMON OoPTanbMOCKONUN Y

TOMOrpadmn, IIIOPECLEHTHOR aHrnorpadumn, ckaHupy-
tOLLIEN Na3epHor 0dhTarIbMOCKOMNKN, BUAEO- U (DOTOCHEMKM.
NccnepoBaHne guHamuky NOBPEXAEHUS COCYAOB
CEeTHaTKM Ha pasfnyHbiX cTagmax petuHonatum npu Ch
n Al OTKpbIBAeT BO3MOXHOCTU AN1a 6onee ray6okoro
MOHVMMaHUS TOHKMX MEXaHW3MOB Pasfivyunii BO BAUSHWN
rMNepriankemMmnn, NPoSBASIOWMUXCA Ha nposndepaTus-
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Hon cTtagmn C[ 2 HOBOOGpPa30BaHWEM COCYAOB, U BO
BAUAHUM AT, NPOSIBNSIOLLMMCS CHUXXEHUEM MIOTHOCTH
cocyfoB cetyaTku. [Ans pelleHus aTow 3agadqun Tpeoy-
eTCs NpoBefeHne fanbHenWmnxX nccneqoBaHuin cocTos-
HWS COCYLOB INa3HOro AHa M CeTHaTKM Ha paHHUX CTagmsx
passutua Al n C[ 2 [3].

TpaOWUMOHHO OLleHKa KapOMOoBaCKYNsPHbIX PUCKOB
dhokycupyeTcs rnaBHbIM 06Pa30M Ha BbISBMEHUN TaKMX
(haKTOpOB Kak: MOBLILLEHHBIA YPOBEHb XONIECTEPUHA U
rMIOKO3bl, aTEPOreHHble pakLmMm nMnonpoTENHOB B
KpOBMW, apTepuanbHas runepteHsns, runeptpodusa
NEBOro Xenyao4ka, HO U3MEHEHUS OTAENbHO B3ATbIX U3
HUX He Bcerga ABNSTCA MPefUKTOPOM pucka passu-
TUA NaTonorum cocynos [4].

BbiABneHve Ha paHHUX, DOKNMHUYECKMX, CTagnsax
passutua atepockneposa, Al n C[l noBpexpeHus
MUKPOLIMPKYNATOPHBIX COCYAOB, Kak [OMOMHUTENBHOMO
hakTopa pucka KapLumoBackKynsapHbIX COObITUI, CTano
OCHOBaHMeM Ona pa3paboTku HOBbIX HEUHBA3UBHbIX
MeTOLOB OLEHKU MOPONOrnyeckux napameTpos
COCY[I0B MUKPOLMPKYNATOPHOrO pycfia u ux peakuuu
Ha pasnuyHble Bo3gencTaus [5, 6].

Oco6bIi akLEHT B MCCNefoBaHNsAX COCYQoB nocneq-
HUX NeT 6blf cAenaH Ha OLEHKY COCTOSHWUS MUKpOLMp-
KyNATOPHLIX COCYAOB OPraHoB- U TKaHEW-MULLEHe npu
Al n C1 n, B 4aCTHOCTW, CTPYKTYPHbIX M (PYHKLMOHAmb-
HbIX U3MEHEHWI CTEHKM W 3HOOTENIMS MUKPOLIMPKYISi-
TOPHbIX COCYLOB ceT4aTku [2, 7].

o gaHHbIM OPTanbMOCKONUYECKUX HabNoLeHUN
0TMeYasoch, YTo y naumeHToB ¢ AlT 4acTo BbIIBNSETCA
YMeHbLUeHMe Yucna kanunnapos [8], a Takxe obLiee
CYXeHVe apTepuosi, C KOTOPbIM CBA3bIBANN YMEHbLLE-
HWe OTHOLLEHWs AvamMeTpa apTepuos K auameTpy BeHyn
(A/B, apTepnono-BeHynsapHoOe OTHOLIEHME). Ha ocHoBaHum
pesyneTaToB MofcyeTa 4ucna cocynoB U onpefeneHus
UX pa3MepoB Obln COeMaH BbIBOL, YTO pa3pexeHue Kanwus-
NAPOB U CHUXEHWE apTEPUONO-BEHYNIAPHOrO OTHOLLEHUS
ABNATCA NpegukTopamMu nNporpeccupoBaHus runep-
TeH3un B 6ygywem [9, 10]. Mo paHHbIM nuTepaTypbl y
nauuveHToB ¢ Al 4acTo BbIBASETCA U paclunpeHue
BEHYJ, KOTOPOe MOXeT OblTb KakK CaMOCTOATENbHOW
NPUYMHON, TaK U CNeaCTBMEM HapyLUEHWA MUKPOLMP-
KyNATOPHON reMoauHaMunkm B cetyatke [11].

NccnepgoBaHue COCTOSAHUS COCYLOB CeTHaTku y
nauyneHToB ¢ C[ BbISIBUIO M3MEHEHWEe MX MOPGONoru-
4eCKMX napameTpoB W Jano OCHOBaHWE npegnonaratb,
YTO HapyLUeHVe MUKPOCOCYAUCTON FreMOAVHAMUKA MOXET
6bITb OOHUM U3 BedyLiMXx (hakTOpPOB PasBUTUA Kak
camoro C[] npu HapyLLeHWW TONEPaHTHOCTH K TTOKO3e,
TaK 1 pa3BUTUA ero ocnoxHenui [12, 13]. Y nauymneHToB
¢ Al n y nauyveHtoB ¢ CLl BbISBNANOCH CHUDKEHME apTe-
PVOSI0-BEHYNAPHOrO OTHOLLEHUS, KOTOPOE MOrf0 ObITb
00YCNOBMNEHO NNGO CYXeHWEM apTepuon, M6o pacLum-
peHvieM BEHyn unm obonmn aTummn aktopamu [14, 15,
16, 17].

TakvM 06pa3oM, B MHOMOYUCHEHHBIX UCCIE[0BAHUSAX
6bIf10 NOKa3aHO, HYTO Kak Yy naumeHTos ¢ Al, Tak 1 npu C[
BbISIBMIAIOTCSH CXOAHbIE U3MEHEHUS B COCyax CeTyaTKu,
YTO CTasi0 OCHOBAHWEM [J151 BbIABVXEHWUS NPELMOSNIOKEHNA O
TOM, Y4TO 3TV MUKPOLMPKYNATOPHLIE U3MEHEHUS MOTYT
ObITb OOHUM U3 BaXHbIX NPOABNEHUA 60Nee 06LLero
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MaTonorM4ecKoro npoLecca, nexatlero B 0OCHoBe 60e3Hu
manbix cocynos [18, 19].

B cooTBeTcTBMM C BbIABUraeMbIMU NPeAnonoxe-
HUAMW O CUCTEMHOM XapakTepe 60Me3HN masbIX COCy-
[l0B, MpY BbISIBIIEHWN Y MaLMEHTOB MOPKONOrMyecKmnx
N3MEHEHU MUKPOCOCYOB B ceTyaTKe rnasa, MOXHO
npegnosaratb NOBPeXAeHWe COCyL0B B APYrux opraHax-
MULLEHAX — cepaLe, Mo3re U noykax. Pesynstatamu
nccnefoBaHWin nocnefHWX OecATUNeTuid nokasaHo, 4To
Hanuune y nauueHTa noBpexXAeHUs COCY[0B CETYaTKU
CBAI3AHO C PUCKOM Pas3BUTUSA MO3TOBbIX WHCYNLTOB U
KOTHUTUBHbIX HapyLLeHui [20, 21], cTeHOKapamu 1 nHgapk-
Ta Muokapga [22], ¢ pasBuUTUEM MUKPOAnsOyMUHYpUK U
6onee rny6oKoro HapyLLeHUs PyHKLMM noyek [23, 24].

B0O3MOXHOCTWN CBOEBPEMEHHOIO MPUHATUA Mep Mo
3 heKTUBHOM NPOUNAKTUKE NOBPEXAEHNSA COCYA0B
B opraHax-muiiersx Al u CI ymeHbLLAIOTCS Npy BbIsB-
NneHuu B cocyfiax CeTyaTKu NPU3HaKOB r1nepTeH3MBHOM
peTuHonaTun 1 nponudepaTMBHON fuabeTnyecKown
peTtuHonatuu [25], HepedKo COMPOBOXAAeMbIX CYLLECT-
BEHHbIM CHVXEHWEM 3PEHUS, MO MOBOAY Yero nauneHTbl
1 obpaLLaloTca 3a MeOMLIMHCKOK NMoMoLLbto. PaspaboTka
METO[OB [N BbIBMEHUA PAHHUX OOKIMHUYECKUX U3Me-
HEHWIN COCYA0B CeTYaTKM U UX MOPPOPYHKLMOHANBHBIX
nokasarenen MoryT CTaTb BaXHbIMW NS paHHeih auar-
HOCTUKW, MPOrHO3a pas3BUTUA U BbIPABOTKU TaKTUKK
OnbdepeHLMpoBaHHOro neveHus naumentos ¢ Al n CQ
C Lenblo npegynpexmneHvs NoBpexneHns nx opraHos- 1
TKaHeW-MuLLeHen.

Llenb uccneposaHus

N3yunTb BAMSIHME apTepuasibHOW FMNepTEH3UN U
runepriivkemMumn npy caxapHoM auabete Ha Mopdonoru-
4yeckue napameTpbl COCYL0B MapaMakynspHOn obnactu
rNasHoro gHa, BbIBUTb Pasnnynst M3MEHEHUIA B COCTOS-
HUM MUKPOLIMPKYNATOPHBLIX COCYLOB CETHaTKu rnasa u
KapanoBacKysPHbIX PUCKOB.

Matepuansl 1 MeToAbl

OueHka mMopdhonornyeckmx napameTpoB COCYAOB
NMpoBOAMNACL C MOMOLLLI0 KOMMBIOTEPHON NPOrpamMmbl
ARIA: Automated Retinal Image Analyzer nativev 1.0 Ha
70 umndpposbix choTorpadumsx: 20 ¢otorpaduin rnasHoro
OHa (13 MyXYMH M 7 XEHLUMH) NpaKTU4ecKn 340POBbIX
UcnbITyemblx (koHTponbHas rpynna 1); 30 doTtorpadmii
naumeHToB (13 MyxumH 1 17 xenwumH) CO 2 (CO 2 rpyn-
na 1), omabetnyeckas peTmHonaTus, HempoaudgepaTve-
Has cTagus, OUMarHOCTUPOBAaHHbLIX BPAYOM-3HOOKPUHONMO-
roM 1 Bpa4oM-opTanbMonorom; 1 20 NaumneHToB (7 Myx-
4mH, 13 xeHwwH) ¢ Al |-l ctenenn (AT |-l rpynna 1),
[MarHoCTMpOBaHHOW BpavoM-TepanesTom. doTorpadmm
rNas3Horo JHa 3TUX MUCMbITYEMbIX U MALMEHTOB MOyYeHbl
C ucnosnb3oBaHneM yHayc-kamepsl Visucam Pro Nm,
Carl Zeiss (Germany) npu nx o6¢crnegoBaHn B yypexae-
HWUK 3apaBooxpaHeHns «MWHCKUIA KOHCYNbTaLMOHHO-
LOMarHOCTUHECKNIA LieHTP».

Kpome TOro, ¢ moMoLLblo O6HOBNEHHOW KOMMbIOTEpP-
Ho nporpammbl ARIA: Automated Retinal Image Analy-
zerv 1.0 npoaHanusmpoBaHo 40 umdpoBbIX oTorpa-
thuir rnasHoro gHa: 20 dpotorpacpuin (16 Myx4nH u 4
XEHLUNHbI) MPaKTUY4ECKU 3[OPOBbIX MCMbITYEMbIX

© HEOTNIOXHAA KAPOMONOINA U KAPODUOBACKYNAPHBLIE PUCKA Wl Tom 2,Ne 1 2018



Original scientific publications .

(koHTponbHas rpynna 2) u 20 coTorpadmii NauneHToB
(5 myxuwmH, 15 xeHwmH) ¢ CO 2 (CO 2 rpynna 2), gua-
6eTnyeckas petTuHonaTus, npenponudeparmeHas cra-
OVsl, 3KCCydaTUBHO-reMopparnyeckas asa, gMarHocTu-
poBaHHas BPa4oOM-3HOOKPUHOIOrOM M BpayoM-oTasb-
monorom. doTtorpacmn rnasHoro gHa 3TMx nauuMeHToB
Mosly4eHbl C Ucnosib3oBaHnem yHayc-kamepbl Visu-
cam 500, Carl Zeiss (Germany) npu o6cnefoBaHimn mx
B 10-1 KnNuHM4eckon 6onbHuLe . MuHCKa.

CpepHuit Bo3pacTt nauyueHToB ¢ C[I coctaBun
55,3+15,6 NeT, ypoBEeHb IOKO3bl B KPOBU 8,2+2,17 MMOIL/N,
MpPOJOKUTENbHOCTL 3abonesanunsa 12,8+8,1 nert. Bos-
pact nauuneHToB ¢ Al — 49+15,4 net, cuctonmyeckoe
ALl Kposu B nnieyeson aptepumn — 142,8+14,6 mm pT. CT.,
puactonuyeckoe — 84,3+10,1 MM pT. cT. BospacT ucnebl-
TyeMbIX KOHTPOJSIbHOW rpynnel coctasun 41,4+8,6 ner,
apTepuanbHoe faBneHne KpoBM U YPOBEHb ITIHOKO3bI Y
HUX 6bINY B Npefenax Bo3pacTHON HOPMbI.

WccnepoBaHve COCTOSHWA COCYLOB NPOBOAMIIOCH B
napamakynsapHon o6nacTy rnasHoro gHa Ha nnowanu,
OrpaHnyeHHON KOJbLIOM, PacrofiOXEHHbIM ero BHYTPEH-
HUM Kpaem Ha pacCTOsiHUM PaBHOM pajmnycy amucka 3pu-
TEeNbLHOro HepPBa OT LieHTPa MakyIibl M UMEIOLLIEro TOMLLIMHY,
paBHyl0 pa3mMepy paguyca Oucka 3puUTeNibHOro Hepsa
(pucyHok 1).

AHanusmpyemble BETBU COCYLOB HA OCHOBAHWUMU WX
OKpacku, guameTpa M MecTa OTXOXAEeHUs OT 6oree
KPYMHbIX COCYA0B BM3yasnbHO MOApPa3fesNanmcs Ha apTe-
puasbHble N BEHO3HbIE.

Bbinn nccneposaHbl criepyloLye napameTpbl: Kou-
4ecTBO, AMaMeTp U NIIOTHOCTb COCYLOB napamakynsp-
HOM 06/1acTH, M3BUTOCTb U Pa3BETBNEHHOCTb BEPXHUX U
HWXKHWX BETBEW BUCOYHbLIX apTepuin U BEH.

Konnm4ecTBo cocyfoB MOLCYUTLIBANOCL HA OCHOBA-
HWUM pe3ynbTaToB UX BblgeneHus nporpammon ARIA.
[nameTp cocyfos onpefenanca Kak cpefHee 3Hade-
HWe BCeX MornepeYHbIX CEeYEeHWI, HaxopsaLumxes Ha pac-
CTOSIHAM 1 PX Y UBYLLMX NepreHanKynspHO MPOoLONbHON
ocu cocypa. lNpu BbYMUCIIEHUN CPefHero 3Ha4veHus
oramMeTpa, CyMMapHoKW niowafn cocynoB U WX MIIOTHO-
CTW B npefenax KomnbLa UCKNoYanu cocymbl BEPXHeh U

PucyHok 1. Uudposas doTorpacus
rnasHoro fHa Nesoro rnasa 3gopoBoro
MCNbLITYEeMOro; KonbLo, Ha nnowaau
KOTOPOro UCCNeaoBanocb COCTOSAHUE
COCYAOB FNA3HOro AHa.
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HWXHEN BUCOYHON apTepuu, B Criyyae nonagaHus ux B
o6nacTb UccrnefoBaHus, ¢ Lenbio ornpeneneHns nepe-
YUCIIEHHbIX NMapaMeTpoB TOJIbKO Hanboriee Menkux
cocynos. lNapameTpbl 60nee KpynHbIX COCYO0B BEPXHEN
M HUXHEN BUCOYHON apTepun U BEHbl U3MEPANUCH U
aHanuanpoBanucb OTAesbHO.

MN3BUTOCTb U pa3BeTBIIEHHOCTb COCYAOB OLieHUBa-
nuce BM3yanbHo. lNof M3BMTOCTLIO MoApasyMeBasnoch
KONn4ecTBO M3rn6oB, KOTOPOE COBEpLUAET cocyp, 3a
UCKITIOYEHMEM M3rMb60B B MecTax pasBeTBIEHMs cocyda.
Mon pa3BeTBNEHHOCTbIO — KOJIMYECTBO OTBETBNEHU,
OTXOLSALLMX OT cocya.

lMonyyeHHble JaHHble 06paboTaHbl NpK NOMOLLM Mpo-
rpamm «Microsoft Excel» u «Statsoft. STATISTICA 10,0».
Bce nonyyeHHble pesyrnsrathbl MOAYMHANIMCE 3aKOHY HOp-
MarnbHOro pacrnpegeneHus, nosTomMy LOCTOBEPHOCTb orpe-
fenanacb BbluucneHnem kKoaoduumenta CTblogeHTa.
[ocToBepHbIMK cUMTanUCh naMeHeHus npu p < 0,05.

Pesynbrathl U 06CyXaeHune

PesynbTathl nogcyeTta o6LLero KonMyecTsa CocynoB
Ha MccnefoBaHHOW Niowaau napaMakynspHon obnactu
rnasHoro fHa, a Takxe Konuyectea M guameTtpa apTe-
pyvanbHbIX U BEHO3HbIX COCYOOB B OTAENbHOCTM AnA
KaX[oro MUCrbITyemoro npeacraBneHsl B Tabaumue 1.

Kak BuagHo 13 Tabnuupl 1, y naumenTtoB ¢ CL 2 obLee
Konm4ecTBo cocyfos Ha 20 % (p < 0,01), a uncno apte-
puon Ha 40 % (p < 0,01) 6bI10 MeHbLLEe, YeM Y 3A0POBbIX
nuy. Y naupeHToB ¢ Al BbISIBIIEHO CHUXEHME KONMYecTBa
aptepvion Ha 20 % (p < 0,05). O6BbACHUTL BbISABNEHHbIE
N3MEHEHUS MOXHO TeM, YTO CTEHKA MESIKUX COCYLOoB
ONTMYECKN Npo3padHa W Ha droTorpadmax rnasHoro gHa
YETKO KOHTPaCTUPYETCA NLLb CTONOUK (DOPMEHHBIX 3S1e-
MEHTOB, M0 pa3mepy KOTOPOro MOXHO CyauTb O BHYTPEH-
HEM OuamMeTpe, U3BUTOCTM COCYLOB, XapakTepe rpynmnu-
pPOBaHUA 3PUTPOLMTOB B COCYe M HEKOTOPbIX ApYrux
napameTpax. [pu cy>XeHun npocseTta cocyna Ao pasme-
pOB, KOrfia NpoXoXaeHne no HeMy POPMEHHBIX 3S1EMEH-
TOB CTAHOBUTCA HEBO3MOXHBIM, COCY[, MOXET CTaHOBUTLCA
Ha poTorpadmm HEBUAUMBIM W MPU OLLEHKE BbISIBIIEHHOMO
Hamy CHWXeHWs 06LLero Konnyectsa COCydoB B napa-
MakyfigspHON 0611acTu, HEOH6XOAUMO YHYUTbIBATL TaKyto
BO3MOXHOCTb. [ony4eHHble pesynsratbl O CHWKEHWM Ymncha
COCY[0B rnas3Horo aHa npu Al, BbIIBNEHHbIE Hamu [26],
coBNafawT C JaHHbIMU NUTEpaTypbl U pesynbratamu,
Mony4YeHHbIMU Apyrumm astopamu [8].

BbigBMHYTOE NPEAnonoXeHne o NpekpaLleHun Kpo-
BOTOKA B COCyAax, Kak O BO3MOXHOM NPUYMHE KaxyLLe-
rocsl yMeHbLLIEHNS HEKOTOPOro Ym1cna CocyoB CeT4aTku
y naumeHToB ¢ C[l 2 n Al', nogTBEPXAAEeTCs BbIABNEH-
HbIM YMEHbLLUEHMEM UX AnameTpa.

M3 Tabnuupbl 1 BUOHO, YTO BHYTPEHHUI AvaMeTp Co-
CYy[OB C Y4eTOM KO3(hpuLmMeHTa YBENUYEHUS ONTUYECKON
cucTeMbl hyHOyC-Kamepbl paBHoro 4,5, coctasun y
300POBbIX UCMITYEMbBIX OKOJIO 28 MKM N5 BETBEN apTe-
puaneHbIX U 26 MKM — Onsi BEHO3HbIX COCyAoB. BugHo,
yTo y mauueHToB ¢ C[ 2 umeeTcsi [OCTOBEPHOE CyXe-
HWe COCY[O0B, BHYTPEHHUN OMaMETp KOTOPbIX COCTaBumi
NS BETBEW apTepuanbHblX COCYLO0B 0KOS0 18 MKM K
BEHO3HbIX — 19,3 MKM. [JuaMeTp CyXeHHbIX apTepuon
COMNoCTaBuUM C pasmepamu 60MbLLINX UMEOLUTOB U
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Ta6bnuua 1 — Konnyectso, auamMeTp U OTHOCUTENbHAA NNOTHOCTb (S /

cocynoe

S onya) COCYAOB B NapamakynsipHoi 06nacTu rnasHoro aHa
3popoBble Mauuentol | MaumeHTol
[Napametp UCTbITYEMbIE, cCa2, CAI,
n=20 n=30 n=20

ObLwee konmuecTso -
cocynoB 1843 1543 1743
Konnuectso " .
apTepuanbHbIX COCya0B 102 612 812
KonunyecTBo BEHO3HbIX
cocy08 8+3 9+2 9+2
[nameTp apTepumarnbHbIx 6.2+0 7 40,7 57+0.8
COoCcynoB, NK T - e
[lnameTp BEHO3HbIX x
— 5,8+0,3 4,3+0,7 5,7+0,8
OTHocuTenbHas NAOTHOCTb o .
coCY0B, % 7,9£0,9 56114 7,0£1,3

lpumevanne: * — p < 0,05; ** — p < 0,01.

MOHOLWTOB, KOTOpPblE MepemMeLlascb C TOKOM KPOBWU
yepes3 3TM K 6oJiee MeNKue cocyfbl, MOTyT nepe-
KpbiBaTb B HUX KPOBOTOK, MpeBpaLyas Ux B ONTUHECKU
npos3payHble, He onpepensemble Ha goTorpaduax
rnasHoro gHa.

MOXHO NpennonoXuTb, YTO CyXXeHne NpocBeTa Cocy-
pos npu CI aBnsetca cnencTBMeM rMKO3WUIMPOBaHNS
CTPYKTYPHbIX KOMIMOHEHTOB MeMOpaH 3HAOTEeNus U
rnagkux MUOLMUTOB KPOBEHOCHBIX COCYLOB, YTO NMPUBO-
OUT K YBENUYEHUIO KOBAJIEHTHOrO CBSA3bIBAHUSA UMM
6€enKoB LUMPKYNMPYOLEn KPOBU 1 HAKOMJIEHNUA UX B
CTeHKe cocynoB. B nutepaType BCTpevaroTcs AaHHble,
4yTO NpW OMabeTM4yecKonm peTuHonaTum NoBbILAETCSA
CUMHTE3 KoJjlareHa 2-ro tuna, BXofsLlero B coCTaB
6a3ancHoV MembpaHbl aHgoTeNnus [27].

PacueT ¢ ncnonb3oBaHem gopmysbl 1 cyMMapHoii
nnoLiagm cocyfoB B npefenax CerMeHTa, Ha KOTOPOM
OHW pacnonaraaucb, nokasan, 4to y naumeHTtos ¢ C[ 2
OHa 6bin1a Huxe Ha 29 % (p < 0,01), a y naumenToB ¢ Al
Ha 11 % (p < 0,05), 4em y 3Q0POBbIX JUL, KOHTPOJILHOWA

rpynnbl.
Scocy.qoa = Z(dcocynoax I.anHa cocy.qoa) (1)

OTHoweHWe nnowiagm cocyaoB K HEM3MEHHOM Mnno-
Laay CerMeHTa, Ha KOTOpPOM pacronaranmncb 311 cocymbl,
cocTtaBuno y naumeHtos ¢ CL 5,6+1,4 % un 7,0+1,3 %, 1
6bIfI0 HUXXE BEIMYMHBI 3TOMO OTHOLLEHUS Y UCTIBITYEMbIX
KOHTponbHOW rpynnbl — 7,9+0,9 % (tabnuua 1). Mpwu
aToMm, y naumentos ¢ C[1 2 6bina Ha 24,7 % MeHbLUe 06-
Las onvHa CoCcydoB, YeM Y UCMbITYEMbIX KOHTPOSIbHOM
rpynnel, a y nauveHtos ¢ Al obLias onnHa cocynoB He
oTAn4anacb OT ANWHbI COCYAOB UCMbITYEMbIX KOHTPOSb-
HOM rpynnbl 1.

[ns BepumKaLmy BbISBNEHHbIX Y naumeHTos ¢ CL 2
MOpPONOrnyeckux U3MeHeHUn CocynoB napamakynsp-
HOM 06nacTu rnasHoro gHa 66110 NpoaHanu3MpoBaHo
COCTOsIHME COCYL0B 3TOM obnactu elle y 20 naumMeHToB
¢ C 2 ny 20 300poBbIX UCTbITYEMBIX, HA (hoTOrpacmax
rNasHoro [Ha, BbIMOMHEHHbIX Apyrov dyHOyc-kamepon —
Visucam 500, CarlZeiss (Germany), u ¢ UCnonb30BaHMeEM
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6onee nosgHe Bepcuet KoMMbroTepHoM nporpammbl ARIA:
Automated Retinal Image Analyzer v.1.0. Mo 3Tum npwu-
YymHaMm pesynbTaTthbl aHanu3a Mopgonormyeckux napa-
METPOB COCYL0B NapamakynspHou 065acTi y naunMeHToB
¢ C 2 1 ncnbITyeMbIX KOHTPOMBHOM FpymMbl 2 He CyMMU-
poBanuncb C AaHHbIMK, MpUBELEHHbIMY B Tabnuue 1, u
NPUBOAATCS oTAeNbHO. CpedHuiA BO3PacT 300POBbLIX NNL
2-11 rpynnbl KOHTpona coctasun 42,3+7,9 net. CpegHun
Bo3pacT nauueHtoB ¢ C[ 2 rpynnsl 2 coctaensn 58,8+
15,2 net. MpopgonmxutensHocTs 3abonesanua CL 2 cocta-
Buna y aTux nauueHTtos 11,9+7,8 neT, ypoBeHb MHOKO3bI
B KpoBY 7,9+2,3 MMOSIb/N.

PesynbTaThl nogcyeTa yicna Cocynos npuBefeHb!
B TabnuLe 2, CBUAETENLCTBYIOT O TOM, YTO Y NaLMEHTOB C
CO 2 2-i rpynnbl Ha6nLaeTCs YMeHbLUEHWE O6LLEro
konuyectea cocynoB Ha 31 % (p < 0,01) u yncna apte-
pvosn Ha 48 % (p < 0,01). OTn faHHble MOBTOPSAOT Pe3y/ib-
TaTbl NofcyeTa Y1cna cocynoB y naumeHToB 1-i rpynnbl
cCh?2.

/13 Tabnuubl 2 BUOHO, YTO BHYTPEHHWIA AMaMeTp COoCy-
[OB, BbIPQXEHHbIN B MK, MPUMEPHO B 2 pa3a MeHbLUE Y
nauvenToB ¢ CI 2 rpynnbl U y 300POBbLIX NUL, 2-1 KOH-
TPOMbHOW TPYNMbl, YeM Yy Uccregyembix nuy 1-x rpynn.
970 06bACHAETCA MEHbLUMM B 2 pasa ONTUYECKUM
yBENMYeHneM n3obpaxeHus gyayc-kamepsbl, NPUMEHSIB-
Lwerncs npy grotorpadmpoBaHnn COCyLoB rNasHoro aHa
y nauuweHtoB ¢ C 2-i rpynnbl ¥ UCMbITYEMbIX 2-/ KOHT-
PONbLHOW rpynmnbl, B CPaBHEHUU C (DYHOYC-KAMepPOW,
MCNONbL30BAHHOW NpK hoTorpadMpoBaHMm rnasHoro gHa
NauveHToB M 3[0POBbLIX MCMbITyeMbIx 1-x rpynn. A3
Tabnuubl 2 BUOHO TakXe, YTO Y NauMeHTOB 2-i rpynmbl ¢
CL, Tak xe, KaKk v y naumentos 1-# rpynnsl ¢ CL, guametp
COCYA0B ObINl MeHbLLE, YeM Y 300POBbIX NNL 2-1 KOHT-
PONbHOM rpynmbl.

PacueT ¢ ncnonb3oBaHnem gopmysbl 1 cyMMapHoi
nnoLiagm cocyfoB B npefeniax CerMeHTa, Ha KOTOPOM
OHW pacnosiaranucb, ¥ OTHOLLEHMS noLann cocynos K
MrioLLlaan cermeHTa nokasars, YTo y nauueHToB 2-i rpynbl
¢ C[1 a0 oTHoLIeHWe cocTaBuno 8.1+1.8 % 1 6bINo HUXe,
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Ta6nuua 2 — Konnyectso, AuameTp U oTHocuTenbHaa nnowagas (S

cocynos

napamakynspHoi 061acTi rnasHoro gHa y NalveHToB C caxapHbiM AUabeTom

/'S onua) COCYROB B

3poposble MayneHTbl MayueHTb
Mapametp UCMbITYEMbIE, cCO 2, CAl,
n=20 n=30 n=20
Obuyee konnyecTso -
cocynoB 1843 1543 1743
Konunuecteo o .
apTepmanbHbIX COCYa0B 10£2 612 812
Konn4yecTBo BEHO3HbIX
cocynoB 83 9+2 9+2
[naveTp apTepuanbHbIx o
COCYAOB, MK 6,240,7 410,7 5,7+0,8
[inameTp BEHO3HbIX 5 8+0.3 43407+ 57408
cocyapl, Nk e o e
OTHocuTenbHas o .
NNOTHOCTb COCY0B, % 7,940,9 5,6+1,4 7,0£1,3
lpumedanne: * — p < 0,05, ** — p < 0,01.
Ta6nuua 3 — N3BuTOCTH COCYAOB rNAa3HOro AHa
Maamer BepxHsis HuxHss BepxHsis HuxHsAS
pavet BMCOYHas | BUCOYHaS BMCOYHas | BMCOYHast
SAopossie - s | 3974215 | 353£2,16 | _| 3,03+176 | 3,9441,76
ucnbITyemble, n = 40 s 3
2 >
rlaupete ¢ G/l 2 |6,18£2,68" | 6,9+286% || 55:272 | 6,8+2,58"
naupenre! o AT 5,38+192 | 6,63:239% | | 263192 | 35+1,69

lpumedanne: * — p < 0,05, ** — p < 0,01.

YyeM y UCNbITyeMbIx KOHTponbHow rpynnsl 10.3x2,1 %
(p < 0,05). Mpw atom, y naumeHToB ¢ CL 2 obuias gnvHa
cocynoB 6bi1a Ha 18 % MeHbLUe, YeM Y UCMbITYeMbIX
KOHTPOMbHOW rpynnbl.

Tak Kak napameTpbl U3BUTOCTU U PA3BETBIIEHHOCTM
COCY[OB He 3aBUCAT OT KOoa(pduumeHTa yBennyeHns
ONTUYeCKOW CUCTEMbI PyHIOYC-KaMepbl U KOMMbIOTep-
HOW Mporpammbl OLEHKW ApYrux napameTpoB COCYAOB,
MOCKOMNbKY OLEHMBANUCb BU3yasibHO, TO pe3ynbTarthl,
MOJIyYeHHbIE MPU UCCNEAOBaHUN 3TUX XapaKTepuCTUK
COCY[0B, CYMMWPOBaHbI 415 NALUEHTOB U 3L0POBbIX
nenbiTyemblx 1-i v 2-i rpynn (tabnuua 3).

Kak BMOHO U3 MpefacTaBfieHHbIX B Tabnuue 3 faH-
HbIX, YBENnMYyeHue U3BUTOCTU BETBEW COCYAOB apTe-
puansHOro M BEHO3HOro TWUMOB Hab6hanocs y nauu-
eHtoB ¢ C[ 2 (p < 0,01): n3BMTOCTb BEPXHEW BUCOYHOM
apTepumn ysenuymnnacb Ha 56 %, HUXHEN BUCOYHON
apTepunt Ha 95 %, BEPXHEN BUCOYHOW BeHbl Ha 82 % U
HWXHeW BUCOYHOWM BeHbl HA 73 %, B CPaBHEHWUU C U3BU-
TOCTbO 3TUX COCYAOB Y UCTILITYEMbIX KOHTPOJSILHOW rpyn-
nbl. OQHOM 13 ee NPUYMH ABASETCA pPeakums SHOOTeus
CTEHKWM COCYLOB CETYATKM Ha rMMNOKCUIO, NPosBsoLLasncs
N30bITOYHOW MPOAYKUMEA SHOOTENUanbLHoro akropa
pocTa cocynoB (VEGF), KOTOpbIi OKka3biBaeT pas3HOCTO-

© Vol. 2,Ne 1 2018 [l EMERGENCY CARDIOLOGY AND CARDIOVASCULAR RISKS

POHHEE BNUSIHWE Ha CTPYKTYPHbIE M3MEHEHUS U peMofe-
nupoeaHue cocyfos [28]. MoXHO NpennosnioXuTb, 4TO C
yBENNYeHWeM U3BUTOCTU COCYLOB YBEIMYMBAETCH WX
nrnowanb 1, Kak pesynesrar, nnowiafs nepdysnm u obMeH-
HOW NMOBEPXHOCTY.

YBenunyeHvie U3BUTOCTN BEPXHEW BUCOYHON apTepum
Ha 88 % Habnopanock y naupeHTos ¢ Al (p < 0,01), n ato
yBeSiMyeHve, BEPOSATHO, TakXe MOXHO paccmaTpusathb
Kak MposiBNeHne peakuuMn 3HOOTENUA COCYLOB Ha CHU-
XEHVe [JOCTaBKu KMUCIOpPOAa, BbI3BAHHOE YMEHbLLEHWEM
yucna apTepuanbHbIX COCYAOB napamakynspHoi obna-
ctn Ha 20 % (p < 0,05). YBenunyeHve M3BMTOCTU U, Kak
CrefCTBYe, YBENMYeHWe NioLlaam apTepuasbHoro cocyna
B OMpefesieHHON CTeneHn MOryT YBENUYUTb JOCTaBKY
KWCIIOPOAA Y KOMMEHCMPOBaTh BO3HWKAIOLLIYIO TKAHEBYHO
rMNOKCHIO.

Mpu nccnegosaHn pasBeTBIIEHHOCTU COCY[LOB
LOCTOBEPHBIX M3MEHEHWIN 3TOr0 napameTpa BbISIBNEHO He
6bino. OTCYTCTBME YBENMYEHNS PA3BETBIEHHOCTW COCYLO0B
y nauneHToB ¢ Al 6bIN10 OXUZaeMbIM U cornacyeTcs ¢
LaHHbIMW 06 YMEHbLLIEHWUW MPU 3TOM 3a60s1eBaHWN MIoT-
HOCTW COCYL0B CETHYaTKM, MOSTy4eHHbIMWU HaMy 1 Opyrumu
aBTopamu paHee [8]. BO3MOXHON NPUYMHON OTCYTCTBUSA
YBENMYEHNs Pa3BETBIEHHOCTW COCYA0B napamakysispHom
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I OpurnHanbHble HayYHble NybnanKaLnum

obnactu cetyatku y nauyueHtoB ¢ C[ 2 6bI710 TO, 4TO
nccnefoBaHue NPoBOAMIOCH HA OTHOCUTENbHO paHHen —
npenponudepaTMBHON cTagun anuabeTu4ecKon peTuHo-
natuu, Korga npoLeccsl HeOBacKynspm3aumnm ceTHaTku
MOFYT eLLe He BbIABNATLCA [25, 29].

Mo nuTepaTypHbIM JaHHbIM Yy nauueHTos ¢ CO n Al
N3MEHATCA Moponornieckue napaMmeTpbl Hanbonee
KPYMHbIX BETBEN LIEHTPAIbHON apTepun 1 BeHbl CETHaTKK,
N 3TN U3MEHEHMS acCOLMMPOBAHbI HE TOJIbKO C PUCKOM
nporpeccupoBanvs CO v Al', HO U C PUCKOM HapyLLeHUs
PyHKLMKM OpraHoB-MULLEHEN 3TUX 3abonesaHuin [29]. Y
NnauneHToB C M3MEHEHHbIMWU COCYAiaMu CETHaTKN BbIsB-
NeHbl YBENMYeHne YacToTbl KapAMOBaCKYNSAPHbIX COObI-
™ [9, 14, 22], uncynetos [30, 31], ansbymuHypum [32],
pas3BUTWS KOTHUTUBHBIX HapyLLeHW 1 aeMeHumu [6, 21].

3aBMCUMOCTb CTEMEHW MOBPEXAEHUA COCYAOB
napananunisapHoOn 06nacTu cetyaTku OT OUTENBHOCTU
3aboneBaHns n pasnunymMa B peakuun COCydoB Ha
pencteve cseta y naumeHtos ¢ CI1 n atepocknepotu-
YECKUM MOBPEXIEHNEM COCYA0B MOXHO MCMOMb30BaThb
LNS BbIABNEHUA TOHKUX pasnuynii Mexpy rnoBpexpe-
Huamu cocynos npu CO u gpyrux cepaedHo-cocyau-
CTbIX 3a60/1eBaHNAX U KakK TOHKWUA MapKep OLEeHKK
nporpeccmpoBaHns nospexaeHus [33].

B HacToALlemM uccnefoBaHUM BbISIBNEHO, YTO Ha
OTHOCMUTENIbHO paHHMX cTagusax 3abonesanus CL 2 u
Al" y naumeHToB 06HaPYXMBAKTCH U3MEHEHWUS COCYOB
Manoro guameTpa — KOHLEBbIX Y4aCTKOB apTepuors
anameTpoM oKomno 20 MKM, pacrnonoXeHHbIX B napama-
KyJNSPHON 06/1aCTU CeTHaTKU M NepexopsaLlnx B Kanun-
napbl. YMeHbLUEHWe Yucna coCydoB, UX CyXeHue, yBe-
NUYEeHne MU3BUTOCTU U ONINHBI CYXEHHbIX apTepuon
6onee BblpaxeHbl y nauueHtoB ¢ CL 2, 4yem y nauuex-
ToB ¢ Al'. CnepoBaTenbHO, CHWXEHNE KPOBOTOKa B
cocyfax LeHTpanbHOW o6nactu cetyaTku u rnyéuHa
FMNOKCUN HENPOHOB CeTHaTKu ByayT 6osiee BbipaxeH-
HbIMM y naumeHToB ¢ C[ 2, 4To cnOCOBCTBYET NPOrpec-
CMPOBaHMUIO MOPONOrNYECKUX U3MEHEHNI N0 Mepe
YBENUYEHUS NPOLOSIKMTENIbHOCT 3aboneBanuns [34]. B
nutepaTtype UMETCA AaHHble, YTO TMNOKCKUSA COmMpo-
BOX[AEeTCA HaKOMMEHWEM B TKaHAX MHOYLMPYemoro
runokcuen aktopa HIF-1, nHnuumpyoLero akcnpec-
CUI0 3aBUCKUMBbIX OT HEro reHoB, KOHTPOMUPYIOLKX
06pasoBaHvie B 3HOOTENUM 3HOOTENMANBLHOro hakTopa
pocTta cocynos (VEGF), B noukax aputponoatuHa (EPO)
N PEPMEHTOB TMIMKONN3a, YTO MOBbILIAET YCTONYMBOCTb
TKaHe# K rMnoKcuu 3a CYeT CTUMYMALMU pocTa COCyhoB,
yBenuyeHua OOCTaBKU KMcnopoda remMorno6uHom,
nepexofa Ha rmMMKOSIMTUHECKUI MYTb MONyYeHUs 3Hep-
run. MNnKo3mnupoBaHne 6eSIKOB COCYQUCTON CTEHKMU,
pencteue VEGF vn gpyrux ¢akTtopoB runokcuu Ha
COCyAbl ceTHaTku, nposasnsetca y nauymeHtos ¢ Ch
HapacTaloLMMK MO CTENeHN BblpaXXeHHOCTU Mopdono-
rMYeCKUX U3MEHEHWN N peMoLesIMpoBaHNEM COCYAOB:
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CYXXEHMEM COCYL0B, CHUWXXEHWEM NMOTHOCTK, YBESIMHYEHWUEM
W3BUTOCTU HA paHHMX CTagusX U aKTUBUPOBAHWEM pocTa
HOBbIX COCY[OB — HEOBACKYNApu3auuy Ha nponudepa-
TUBHOW CTaguu amabeTndeckon petuHonatum [35].

MoXxHO npeanonoxuTb, 4To AlL, CONPOBOXLAACH C
O[IHOWM CTOPOHbI, 60fIEE YMEPEHHBIM CYXXEHUEM COCYLOB
ceTHaTKu, B CPaBHEHUWN C NOJOGHBIMU U3MEHEHUAMU
npu CO, a ¢ gpyrov — yBenuyeHnem nepgy3noHHOro
[aBfieHuns, NpefoTBpaLlalLLEero CyLLECTBEHHOE CHUXe-
HWe KPOBOTOKA, BEPOATHO, HE BELET K PasBUTUIO Takon
rny6uHbl TMNOKCUKM, KoTopas 6bl CTUMYNMpoBana obpa-
3oBaHue HIF-1 n VEGF B Konu4yecTBax, Bbi3blBaOLLIMX
HeoBaCKynApu3aLmno ceTHaTKu.

BbisiBNEHHbIE HAMW U3MEHEHUS MOPPOSIOrN MUKPO-
LIMPKYNIITOPHBIX COCYAOB B napamakynspHon o65actu y
nauuentoB ¢ CL 2 n Al ABNSIOTCA OTPaXEHWEM MMEIO-
Lero npu aTnx 3aboneBaHnsAX HECOOTBETCTBUSA MexXay
MUKPOreMOAMHAMUKON U MeTaboIM4ecKUMmU NoTpebHo-
CTAMM ceT4aTKW. BbiiBNeHHble U3MEHEHWS B CeTYaTKe
ABNATCA NPOSAB/IEHNEM 60fiee 06LMX NPOLECCOB
CUCTEMHOr0 NOBPEXAEeHUs UM 6ONE3HU MasibIX COCY-
o [19]. OgHMM M3 NOATBEPXLEHMIA CUCTEMHOIO
Xapakrepa noBpexaeHUs mMasibiXx COCYyfoB W Hapylue-
HUS reMOLMHAaMUYECKOro COOTBETCTBUSA MeTabonunyec-
KUM NOTpebHOCTAM, passuBatowmmcs npu AlL, MoxXeT
ObITb BbIIBNIEHHOE Y MauueHToB ¢ Al yMeHblUEeHME
00bEMOB BELLECTBA M YBENUYEHUE pa3MepoB Xenynou-
KOB FOSIOBHOrO MO3ra, SBMAOLLMXCSH CNEeCTBYEM MOBPEX-
[EHNA MO3roBbIX COCYOB U CHUXEHUS MO3rOBOro Kpo-
BOTOKa [36].

3aknioyeHue

WccnepoBaHvwe MeTogaMu KOSIMHECTBEHHON OLIEHKM
napameTpoB COCYAOB INas3HOro fHa y 3[40POBbIX NuL, U
nauuneHtoB ¢ C[ 2 n Al no3Bonuno o6HapyXuTb y
nauveHToB ¢ Cl 2 Ha paHHUX cTagusx 3aboneBaHus
60nee BbIpaXeHHOe CHWXEHWEe Konu4yecTBa COCYAOB
napamakynsapHoi o6nactu, yMeHbLUEHUe BHYTPEHHero
gnameTpa, yBefinyeHne U3BUTOCTU apTepuanbHbiX U
BEHO3HbIX COCY[I0B NnapamakynspHoi 0651act ceT4aTku,
4yeM y naumeHToB c Al, CBMOETENbCTBYIOLLME O TOM, YTO
06MeHHble COCy[bl MENKoro kanuépa sBAATCA MU-
LUEHbIO [ENCTBUA TUNepriavkemMun, Opyrux axkropos
CO v AT. Tony4eHHble pe3ynbraTbl CBUOETENbCTBYIOT O
TOM, YTO OOMEHHbIe COCY[ibl MENKOro Kanvépa fBNsoTCS
MUWLLEHbIO OeicTBUSA runepravkemun npyu CO n All. B
cny4ae nNporpeccvpoBaHuUs BbIBMNEHHbIX U3MEHEHWI B
cocyax napamakynspHon o6nactu cet4yaTku ux Heoob-
XOOMMO paccmatpuBaTb B KayecTBe NPefuKTopoB
KapamoBacKyNspHbIX PUCKOB.

UcTo4HUK puHaAHCUPOBaHUA — rocyfapCTBEHHbI
b6roaXeT.
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