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IIpennaraercs psx NOAXOAO0B K UCCIEIOBAaHUIO KPOBEHOCHBIX COCYIIOB M TKAHEH IJla3a 4ellOBEKa
in Vivo GeCKOHTAKTHBIMH ONTHYECKUMHU MeTogaMu. OMUCAaHbl METOJMKU M CPEICTBA M3MEPCHHS
TE€OMETPUUYECKHX ITapaMeTpoB COCY/AOB, CKOPOCTH KPOBOTOKa M KOHIIGHTpauuil XpomMo(hopoB B
TKaHSIX TIJasa. llccrnenoBaHWs HampaBieHbl Ha IIOMCK HOBBIX 3()(EKTHBHBIX TEXHOJOTHH
MOJTy4eHHs iN VIVO TUarHOCTUYECKUX NMPU3HAKOB COCYIUCTHIX MAaTOIOTHH.
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BBeaenune

I'maz TecHO cBsi3aH CO MHOTMMH OpraHaMM M CHCTEMaMH OpraHHM3Ma dYeJloBeKa, MO3TOMY
4acTO TIPU CUCTEMHBIX 3a00JIEBaHMSAX B HEM TaKKe BO3ZHUKAIOT (YHKIMOHANBHBIC WM
Mopdomornueckue uaMeHenus [1]. B cBs3um ¢ 3THM, WCCIIEIOBaHWS COCTOSHHSI OPTaHOB 3PEHHS
Ba)KHBI HE TOJBKO IMPH WX 3a00JICBaHUSIX, HO W JJIsl TUArHOCTHKHM OOLIMX marojioruid. B HacTosiee
BpeMs Hambosee 3PQeKTUBHBIM CpelCTBOM IuarHocThku TnaszHoro jnHa (1) siBisiercs ¢yHmyc-
kamepa [2]. CoBpeMeHHbIe QyHIYC-KaMepbl 00J1aJal0T BO3MOXXHOCTHIO MYJIbTUCTIEKTPaIbHONH CHEMKH
U KOPPEKTHUPYIOT IWHAMHYECKHE a0eppalnyd ONTHYECKOW CHCTEMBI Tjla3a 3a CUeT HCIOIh30BAHHSA
angantuBHOM ontuku. OpHako BusyainbHOe oOciemoBanue ['J] maneko He Bcerja oOecreuMBaeT
O0OBEKTUBHOCTh JauarfHoza 3aboneBaHusa. [J| COCTOMT W3 HECKOJIBKUX CIIOEB C pa3IHYHBIMH
CTPYKTYPHBIMU U MOP(OJIOTHIECKUMH XapakTepucThukamu. Pesynerupytoriee dhoronsodpaxkenue ['/]
CKJIa/IbIBa€TCSA M3 CBETOBBIX MTOTOKOB, MHOTOKPAaTHO PACCEIHHBIX BCEMHU €r0 CIIOMH, BCIIEACTBHE YETO
BO3MOJKHBI CYIIIECTBEHHBIE Pa3IU4Us B TPAKTOBKE PE3yJIbTaTOB OCMOTpA.

NzBecten psi paboT MO ONMpEAENIeHUIO CTETIEHN OKCHTEHAIIMH KPOBH B COCY/AaX CETYATKU U
KOHBIOHKTUBBI CIIEKTPOCKONMMYECKUMHU MeToJaMu [3—5], B KOTOPBIX JJIsi HHTEPIIPETAIlUH PE3yIbTaTOB
M3MEPEHHI MCIIONB3YIOTCS YIIPOUIEHHBIE TIOIXO0AbI K OMHMCAHUIO Mpoliecca B3aUMOJIEHCTBHS CBETA C
TKaHbBIO, He YUUTHIBAIOIINE MHOTOKPATHOE PACCESHHUE CBETA B CPEJIE M €€ HEOJAHOPOJHYIO CTPYKTYPY.
[Tpubmmkenus, exame B OCHOBE JAaHHBIX METOJIOB, ITO3BOJIAIOT ITOJIYYUTh Y/IOBIETBOPUTEIEHOE
COTJIaCHe C HKCIIEPUMEHTOM Ha BEIOOPOYHBIX JJTMHAX BOJH, XaPaKTEPHBIX JJISl CIIEKTPOB MOTTIONMICHHUS
aHaJIM3UPYEMBIX XpOMO(POPOB TKAHH, OJTHAKO OIIEHKE MOTYT MOJIEKATh TOJIBKO COOTHOIICHUS MEXKTY
KOHIIEHTPAIUSAMH XPOMOGOPOB, a HE MX a0COJIOTHBIE BEIMYMHBL. BBIMONHATH KOJIUYECTBEHHBIN
aHaJIN3 PACCESIHHBIX TKAHBIO CBETOBBIX IMIOTOKOB B JIFOOBIX CIIEKTPaJIbHBIX HHTEPBAJIAX C YUETOM BCEX
(hakTOpOB, BIHSAIONINX HA CBETOBOH PEXHM B CPEIE, MOXKHO TOJIBKO C MCIIOJIb30BAHUEM HYHCICHHBIX
METOJIOB TEOPUM TepeHoca u3nydeHus [6, 7]. OmHako OOMbIIME BBHIYMCIUTEIBHBIC 3aTPAThl 3TUX
METOJOB JIEHal0T UX HEMIPUTOAHBIMHU JUIsI HCTIOJIB30BaHUS B TOBCEAHEBHON KIMHUUECKON MPAKTUKE.

Jns  yMeHbIIEHUWs 3aTpaT MAallMHHOTO BPEMEHH Ha pelieHHe OoOpaTHOW 3ajadul Tpu
COXPAaHEHUU TOYHOCTH DPELICHUs, MPHUCYIIEH YHUCIEHHBIM METOJaM TEOpPHH NEpEeHOca W3IY4YeHHH,
aBTOpaMH pa3padoTaHbl aNMpPOKCUMAIIMOHHBICE METOJNIBI pacyeTa XapaKTePUCTUK MHOTOKPATHOTO
paccessHHSI TKaHeW W KpoBH uenoBeka [8]. Hmxe paccMoTpeHO wHcmonb30BaHWE pa3pabOTaHHBIX
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METOJIOB JUI PEIICHUs OOpaTHBIX 3a7a4 ONTHKA OWOTKAHEH M OIEPATUBHOTO OINPEACICHHUS
CTpyKTypHO-MOpdonornuecknx napamerpos (CMII) cocynoB u TkaHeil rinasa.

MeTtoauka u pe3yabTaThbl HCCJIeIOBAHUI KOHBbIOHKTUBBI M CKJIEpPbI

C uenpio anpobanuy OECKOHTAaKTHBIX ONTHYECKHMX METOJOB TUArHOCTHKH OHMOTKaHEH,
aBTOpaMH pa3paboTaH ONTHUKO-3JIEKTPOHHBI KOMIUICKC IJISl MCCIeAO0BaHMs mepu(epuiiHbIX TKaHen
rna3a (KOHBIOHKTHBBI WM CKJIEpBl), COCTOSINMH K3 JBYX IEPCOHAIBHBIX KOMIIBIOTEPOB,
BBICOKOYYBCTBUTEIIEHOTO OMNTOBOJIOKOHHOTO crekTpodoromerpa AvaSpec-2048, MOHOXpOMHOI
uudpoBoit Buneokamepbl Imperx Bobcat IGV-B1410M, O6noka uMOynIbCHOW M HENpPEpHIBHOM
MIOJICBETKH HAa OCHOBE CBETOAMOIHON M ONTOBOJIOKOHHOM TexHuku. CrekTpodoTomMeTp U HudpoBas
Bruaeokamepa umeroT USB-mHTepdeiic, 4To MO3BOMSET YIPABIATE WUMH HYepe3 COOTBETCTBYIOIIEE
nmporpaMMHoe obOecriedeHne. MonoxpoMHass kamepa IGV-B1410M  dopmupyer 10-paspsaHoe
nugpoBoe u3zobOpaxkenue, cocrosmiee u3 1040 crpok m 1392 cTONOIOB ¢ MPOCTPAHCTBEHHBIM
paspemenueM 2 MKM. [lpm peructpanum crekTpoB oOpatHoro paccesaus (OP) KOHBIOHKTHBEI
HCIIONB3YETCSl ONTOBOJIOKOHHBIM 30HJ. 3nydeHue TajlOreHHOM JIaMIIBl IIEPEJaeTcss IO IIECTH
BHEIIHUM BOJIOKHAM JKI'yTa 30HIA M (OKycHpyeTcs OOBEKTHBOM Ha TMOBEPXHOCTH TJiaza B BUJE
Konbla. PaccesHHOE TKaHSMH KOHBIOHKTHBBI M3JyYEHHE M3 HEOCBEINAEMON LEHTPaJbHON 00JacTu
3TOr0 KOJbIla COOMpaeTcsi OOBEKTMBOM M uepe3 LEHTPaJbHOE BOJOKHO KIyTa IIepelaeTrcs Ha
BXOJHYIO WLIENb CHEKTPOMETpa. IJTO IMO3BOJSET (PUKCHPOBATH TOJBKO H3IIyYEHHE, MHOTOKPATHO
paccesHHOE TKaHSMH KOHBIOHKTUBBI, O€3 BKJaJa M3IY4YEHHUS, OTPAKEHHOTO OT €€ IOBEPXHOCTH.
HaBogka monst 3peHHs KaMmepbl Ha HMHTEPECYIOUIMH y4YacTOK KOHBIOHKTHBBI U (DOKYCHpPOBKa
I/I306pa)KCHI/I$1 OCYHICCTBIIAIOTCA IYTEM CBEACHHUA ABYX IIYYKOB JIa3€PHOTO U3JIYyYCHHS, HAITPABJICHHBIX
MOJT YTIIOM JIPYT K APYTY, B OJTHO MSTHO B TUIOCKOCTH PE3KOT0 H300pasKEHHSL.

Co3maHHBI KOMIUIEKC HCIIOJIB30BAJICSl sl M3MEPEHUs] CIIEKTPOB OOPATHOTO pacCesHUs
KOHBIOHKTUBBI HECKOJIbKMX YEJIOBEK pa3HOro BO3pacTa, JAOOpPOBOJIBHO COIVIACUBUIMXCS Ha
oOclieioBaHHEe, W TPEANPUHATA TOMBITKA KOJUYECTBEHHOro aHanmu3a crektpoB OP ¢ menbto
onpenenenuss CMII Tkanelt rinasza. J{ns aHanu3a BO3MOXKHOCTEH IpeljiaraéMblX METOJUK BBIINOJIHEH
YUCIEeHHBINA pacueT cuekTpoB OP cpenbl ¢ KpOBEHOCHBIMH cocyaaMu. KpoBbs MoJleIupoBaiachk B BUAC
CYCIICH3HH TeMOTTIOOMHO-COMEPKAIINX DPUTPOUUTOB B IuiazMe. ONTHYECKHE XapaKTePUCTHUKU
00OECKPOBIICHHON TKaHHW, MCIOJb3yeMbIE B pacyeTax, COOTBETCTBOBAIM JAHHBIM J1a0OPaTOPHBIX
U3MEepeHuil 00pa3loB ckiuepbl in vitro [9]. ns MomenupoBaHUs ONTHYECKHMX XapaKTEPUCTHK
SPUTPOILUTOB UCTIOJIL30BANIACH TEOPHS PACCESHUS CBETa HECPEPUUECKUMH YacTHIAMH [8].

IIpu wmHTEepmpeTanuu TECTOBBIX (MOJIENBHBIX) CIEKTPOB HCIOIH30BAIOCH AHAIUTHYECKOE
BbIpa)KE€HHE, allPOKCUMUpYIOLIee 3aBUCUMOCTh curHaina OP, momydaemMoro npu npocTpaHCTBEHHOM
pa3HECEeHUH TPAKTOB IOCBUIKA M PETUCTPALMK M3IYYEHHUs, OT ONTUYECKUX HapameTpoB cpensl [8].
I/ICXO]IHLIMI/I JaHHBIMU CITYKWJIN PE3YJIbTAThI MOACINPOBAHUA NIEPEHOCA U3ITYUCHHUA B CPEAC METOIOM
Mownte-Kapio. [lorpemnocts MX annmpoKCUMaIyy MOJYyYeHHBIM BBIpaXKEHHEM He npeBbimaeT 2 % Bo
Bcell 00acTi BapHaluili ONTHYECKUX apaMETPOB CPelibl, XapaKTEPHON A1 OMOTKaHEH.

PesynbraTtel oOpaiieHuss TeCTOBBIX CHEKTpoB OP KOHBIOHKTHBBI C HCIIOJIb30BAaHUEM
pa3paboTaHHOW MOJENH TOKA3bIBAIOT, YTO MPHU H3MEPEHUH CIEKTPOB C TOYHOCTBIO 10 HEKOTOPOTO
MOCTOSIHHOT'O MHOKHUTENS (YTO MCKIII0YAT HEOOXOAMMOCTh a0CONMIOTHON KalTuOPOBKU YCTPOMCTBA) U3
HUX MOXXHO BOCCTAHOBUTH OOBEMHYIO KOHIIEHTPAIHIO KPOBEHOCHBIX COCYJIOB, CPEIIHHUH JHAMETP
COCYJIOB M CTENEeHb OKCHTeHaluu KpoBH. [Ipm 3ToM yuer 3¢ddekra jokanuzanum reMorioOnHa B
SPUTPOLUTAX HE CKa3bIBACTCS HA TOYHOCTH pEIICHUs oOpaTHOM 3agauu, a 3¢QeKT JOoKaIn3aluu
SPUTPOLUTOB B COCYAaX MOKET OBITh C BHICOKOH TOYHOCTBIO ONHKCAH B paMKax MPOCTOH KOPPEKLUHU
norjomarensHoN crocoOHoctr cpensl [10]. CrnexTpanbHas 3aBHCHMOCTH MapaMeTpa aHW30TPOIHH
paccesHUs] M TOKa3aTelsl NPEIOMJICHUS TKAaHH TakXXe HE OKa3blBalOT 3HAYMMOIO BIIMSHUS Ha
BOCIIPOM3BOJIMMOCTD U Pe3yJIbTaThl 00Pa0OTKH TECTOBBIX CIIEKTPOB B paMKaX UX MOZCIH.

ConocraBienne TeopeTHdeckux crekTpoB OP KOHBIOHKTHBBI C JAHHBIMH W3MEPEHHH IS
TPyl AOOPOBOIBIEB, MOKA3aJ0 HEOOXOJAMMOCTh Y4YeTa IIOTJIOIIEHHST CBeTa OWIUPyOHHOM,
coJiep KalluMcsl B TUIa3Me KpoBH. Ha 3KCIepHMMEHTaJbHOM CIEKTpe, MpPEACTaBIEHHOM Ha puc. 1,
BH/JICH HEOOJIBIIION MPOBAJ B MOJIOCE MorjomieHus ommpyouna (A = 460-490 um).
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Puc. 1. Pe3ynmpTaTsl m3MepeHus CrieKTpa 00paTHOTO paccessHAU CBETa KOHBIOHKTHBOM JOOPOBOIBLIA

a — M300pakeHNe CBETSIIEr0cs TOPLa BOJIOKOHHO-ONITHYECKOTO JATYHKA B INIOCKOCTH KOHBIOHKTUBHI,
6 — m3MepeHHsIN crekTp (1) u pe3ynbTat ero moadopa B paMkax paspaboTaHHOM Moaenu (2)

BriepBrble BBISIBIEHO NPHCYTCTBHE HEHpOrIOOMHA WM HEHPOTIOOMHOMOAOOHBIX OENIKOB B
CKJIepe TJla3a 4elloBeKa, OCHOBHAasl ()YHKLHMS KOTOPBIX 3aKJII0OYAeTCs B 3allUTE HEHPOHOB MO3ra OT
MTOBPEXACHUH, BEI3BAHHBIX HepocTaTkoM kuciopona [11]. [Tomockr mormomenus Helipornoduna (425
n 560 HM) TpOSBIAIOTCA B SKCIEPUMEHTANBHBIX criekTpax OP ckiepbl, a MX aHaNMM3 B paMKax
pa3paboTaHHON MOJIEIH MO3BOJISIET OOHAPYKUBATh KOHIIEHTPAllUU HEHPOriIoOuHa ~ 1 MKMOJIB/II.

IloTeHnuaNbHBIE BO3MOKHOCTH IPH UCCTICA0BAHUAX IVIA3HOI'0 THA

W3mepenus crnektpoB nuddysHoro orpaxenus cBera oT [/ mpu ero ocBemieHnn depes
3padoK BHIMONHSIOT Ha 0a3e (yHIyc-Kamep, OCHAIICHHBIX YCTPOWCTBOM CIEKTPAILHOW CEJIEKIUH
ONTUYECKOTO u3nydeHuss  (MOHOXpPOMAarop,  IepecTpaMBacMblii  onThuyeckwii  QuibTp,
Karporpaduyeckuii cuekTpomerp u ap.). Jns ycrpanenus OnwkoB B m3oOpaxkenmn )] manmenTa
¢byHayc-kaMepa GOpMHPYET OCBEIICHUE MTOBEPXHOCTH 3payKa HUCCIIEAYEMOTO TJla3a B BUE KPaeBOro
Konbla. M300paskeHre 3TOTO KOJbla MOJHOCTHIO MEPEKpHIBACTCS B MPUEMHOM KaHaine (yHIycC-
KaMephbl, a Ha (JOTOPEruCTPaTop U BXOJHYIO allepTypy CHEKTPOMETPHUUECKOIO YCTPOICTBA MOCTYIIAET
TOJIBKO CBETOBOW TMOTOK, Au(Qy3HO oTpakeHHbd oT ['JI. HaBoaka mons 3peHHs Kamephl Ha
uHTepecyromuil yyactok ['J ocymecTBisiercs: myTeM (UKCAlMK B3IJIsi[la MAMEHTa Ha CBETAIICHCS
METKE, KOTOpasi MOXKET MePEeMEIAThCS 1O OO 3PEHHS TallUeHTa.

[locne mpoxokAeHUsI CBETOBOIO IOTOKA Y€pe3 ONTUYECKYI0 CUCTEMY IJla3a OH IONagaeT Ha
[JIa3HOE [JHO, COCTOAINEE U3 YETHIPEX CIOEB: CETYAaTKH, MHUTMEHTHOTO DSIUTENHS, COCYAUCTOM
00OJIOYKH W CKJIEpHl. 3]IeCh CBET YACTHYHO MOTJIOMIACTCS KPOBBIO M MaKyJSPHBIM ITUTMEHTOM B
ceTyaTke, MEJIAHMHOM B SIUTENUH M KPOBBIO B COCYAUCTON 000J0YKE, MHOTOKPATHO PacCEenBaeTcs U
nepeotpaxaercs: Mexnay ciosmu ['[l. B pesynbrate HekoTopbldl aud@y3HBIA MOTOK paccesHHOrO
M3y4YeHHs] BBIXOAWT W3 TJla3a W MONaJaeT Ha MpPHUEMHOE YCTpoiicTBO. OTHOLIEHHE MOIHOTO
BBIXOJSIIEro M3 cpeabl TU(@y3HOro MOTOKAa K MaJalolieMy Ha Hee HalpaBJIeHHOMY IOTOKY €CTb
koapdunment nuddysnoro orpaxenus (KAO) cpenpl. [ns ero pacdera paspaboTaH mpocToil u
OBICTPBIN METOJl, YYUTHIBAIONIMA MHOTOKpPAaTHOE paccesHue cBera B ciosx [J] m mepeorparkeHus
cBeta Mexay ciosMu [12]. B ocHoBe MeTona jexaT (GOpMYJIbI ONTHYECKOIO «CIIOKEHHUS» CIIOCB
cpeabl, B KOTOPBIX ONTHYECKHE MMapamMeTpsl cioeB (KOo3((UIMEHTH MOTJIOMIEHNUS W PacCesHUs)
3aMEHEHbl  HEKOTOPHIMH  D(QQEKTHBHBIMH  BEJIMYMHAMH, OTIHYAIONIMMHUCS JUIA  CIy4daeB
HanpaBieHHOTo 1 quddy3Horo ocsemenus cios. Koadduiments cszeit 3 hekTHBHBIX ONTHYECKUX
napamMeTpoB cloeB C (aKTHYECKMMU YCTAHOBJICHbI HAa OCHOBAHWUHU PE3YJIbTAaTOB YHCICHHOTO
MOJIETTMPOBaHU NIepeHoca U3TydeHus B cpene MmetogoM Monre-Kapio.

Merton ompenenenuss CMII rima3HOTO AHA 3aKII0YACTCS B MUHAMH3AITUN HEBSI3KH MEXITY
SKCHEPUMEHTAIBHBIM B MonenbHbiM crnektpoM KJO. Pesynprat mombopa 3SKCIEpUMEHTaIBHBIX
JaHHBIX TpeAcTaBleH Ha puc. 2. BugHo, 4YTO pasznuuums MeXAy TEOPETHUECKUM H
IKCIIEPUMEHTAIBHBIM CIIEKTPaMH HAXOASTCA Ha YPOBHE MOTPEITHOCTH N3MEPEHHIA.
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Puc. 2. Pe3ynbraTsl mogbdopa SKCEepUMEHTANBHOTO CeKTpa Au((Gy3HOTO OTPaXCHHUS TIa3HOTO JHA U3 [6]
B paMKax pa3padOoTaHHOH alIpPOKCUMAIIMOHHOH MOJEIH epeHOCa H3TydSHUS

PesynpTaThl TEOpETHYECKHX OIIEHOK IMOTPENTHOCTEH pelIeHus COOTBETCTBYIOIIEH 0OpaTHON
3aJaud TOKAa3bIBAlOT, YTO pPa3pabOTaHHBIM METOJOM BO3MOXHO TONydYaThb OLEHKH CIEIYIOLIHX
napametrpoB ['J[: 00beMHyYI0 KOHIIEHTPAIMI0 KPOBEHOCHBIX COCYAOB B cerTdaTke (Kod(p(HUIIHEHT
KOppeIsiliuA P MEXIy (aKTHYeCKUMH W BOCCTAaHOBJIEHHBIMU 3HaueHHsMU — 0,97), oObeMHYFO
KOHIICHTPAIIUI0 KPOBEHOCHBIX COCYJOB B cocyaucroir oOosouke (p =0,97), cTerneHb OKCUTCHAIUH
remoryiobuHa B kpoBu (p =0,99), onTu4eckyr IUIOTHOCTh MAaKYJSIPHOTO INWUTMEHTA B CETYATKE
(p=0,99), obpemMHyI0 KOHIEHTpamuto MenanuHa B smurenuu (p = 0,97), cTpykTypHBIA TapameTp
CeTYaTKH, XapaKTePU3YIOLIHI coJiepykaHue B Hel paccenBaronux neHTpos (p = 0,95).

Bo3MOKHOCTH U pe3yabTarTbl l'lpOﬁHbIX I/ICCJ'leI[OBa]-[Hﬁ nmapaMmeTpoB KpOBEHOCHBIX COCYyA0B

Pa3pa0otan npuHIMIHAIBHO HOBBII METOJ] YIIyUIIEHUs] BUIUMOCTH COCYIHUCTBIX CTPYKTYp Ha
M300pakeHn OMOTKaHW, OCHOBAHHBIM Ha MPeoOpa3OBaHHUM IBETOBBIX KOMIIOHEHT W300paXCHUS B
JIBYMEpHOE paclpe/eieHue TaKk Ha3blBaeMOro remoriobuHoBoro wuHzaekca (HbI), mox koTopbM
[IOHUMAETCS] OTHOILICHUE KOHLEHTPALUN IT'eMOrIO0NHa B TKaHU K €€ TPAHCHOPTHOMY K03 puuueHTy
paccesiHUSI HA IJIMHE BOJHBI 632 HM. MeTox yYuThIBaeT (PU3NIecKne 0OCOOCHHOCTH B3aUMOJICHCTBUS
cBeTa ¢ OMOTKAaHBIO M WX BIMSHHE Ha (POPMUpPOBAHHE ILBETOBOH CTPYKTYPHl HM300pa’KeHHS, UYTO
BBITOJTHO OTJIMYAaeT €ro OT JPYruX METOAOB, OCHOBAHHBIX Ha (OpManbHOW MaTreMaTHYeCKON
o0paboTke W300pakeHW# (HampuMmep, MPH TOMOIIM BEWBIETOB W PA3NIMYHOIO ponaa (QHIBTPOB).
[Ipennoxennass ontudyeckas MoOJeNb TKaHU [8] MO3BONSET B aHAIMTUYECKOM BHJE PACCUUTHIBATH
OTpa)KCHHBIC TKaHBIO MOTOKH M OMEPATUBHO MOIYy4aTh «0OYYaloIye» JaHHbIC Il allpOKCUMAIHN
CBSI3U LIBETOBBIX KOMIIOHEHT N300paKEHNUS TKAHU C €€ TeMOTTI00MHOBBIM HHAEKCOM.

Bepudukaumss  meroma  mpoBeleHa  Ha  HM300paXeHUSAX ~— OpOHXMANbHOH  TKaHH,
CHHTE3UPOBAHHBIX ITyTEM MOJIEIUPOBAHHS TpaHCIOPTa (OTOHOB B CpPEE C yYETOM JIMTEPaTyPHBIX
JaHHBIX TI0 ONTHYECKMM XapaKTePHCTHKaM TKaHH © KpOBU. Pe3ynbraTel  00paboOTKH
CHUHTE3UPOBAHHBIX HM300paKEHUH JEMOHCTPUPYIOT BBICOKYIO 3((EKTHBHOCTh HCIIOJIB30BAHUS
reMOTJIIOOMHOBOTO HHJICKCA Uil OTOOpaKCHHSI KPOBEHOCHBIX COCYIIOB: IOYTH Ha 2 TMOpsAKa
MOBBIIIACTCS. KOHTPACT, CYHIECTBEHHO YIIy4yllIaeTcs YEeTKOCTh KpaeB COCYJIOB, MPaKTUYECKU
MOJTHOCTBIO TTO/AABIISIETCS] BIMSHUE (OHA M HEPABHOMEPHOH OCBEIEHHOCTH TKAHH IO CPABHEHHIO C
OOBIYHBIMH M300pakeHusIMH B OesioMm cBeTe. OrepaTHBHAs PEKOHCTPYKLMS M300paKeHUI TKaHU B
TeMOTJIOOMHOBOM HMHJEKCE, HE 3aBUCSAIIEM OT YCIOBHHA OCBEUICHHUS M CBEMKH, OTKpPbIBAET
BO3MOXHOCTB ISl Pa3pabOTKU U MCIIOJIb30BaHUSI OOBEKTUBHBIX OPOTOBBIX KPUTEPUEB CETMEHTALIH
COCYIOB Ha M300pakeHUsX. [l0CTaTOUHO MEpCIEKTUBHOM MpEACTaBIAETCS elle OJHAa BO3MOXHOCTH
MPEUIOKEHHON TEXHOJIOTHH — TOJlydeHHEe KapT pachpeielieHUs] JIOKAILHOTO JuaMeTpa COCY/IOB.
AHanmm3 CBS3M TMAMETPOB COCYJIOB C MX HM300paKEHUSMH B FeMOTJIOOMHOBOM HWHJIEKCE ISl CPEIbl,
MoJeJIUpyomeil OpOHXHANbHYIO TKaHb, MOATBEPKAAET TAKYI0 BO3MOKHOCTb. OJHAKO BOIPOCHI
KanrOpOBOYHBIX M3MEPEHHMIA, a TAK)KE BIUSHUS PACCEUBAIOIINX CBOMCTB TKAHH U TITyOWHBI 3aJIeTaHus
COCYJIOB Ha TOYHOCTbH OTIPEJIENICHHSI UX JHAMETPOB TPEOYIOT JalTbHEHUIINX UCCIIETOBAHNH.

JuarHocTH4eckuMHU TOKa3aTeNs MU, XapaKTePH3YIOIIMMH MHUKPOLMPKYJIALMIO KpPOBH B
cocynax, BJISIOTCS 00beMHas U JIMHEIHas CKOPOCTH KpoBOTOKA. CyIIeCTBYIONINE METOIBI JIa3epHON
JIOTUIEPOBCKOW  (DIIOYMETPUM JAIOT HMHTETpalibHOE MO paccerBarolieMy OO0beMy paclpelesieHHe
MPOEKIMH CKOPOCTeH. DTO HE MO3BOJISIET OLEHUTh CKOPOCTh KPOBOTOKA B KOHKPETHBIX COCyJax H
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kamuispax. [loaTomy aBTOpamMu pa3paboTaH METOA U MPOrpaMMHO-aNNapaTHBIA KOMIUIEKC s
ONpeNieNieHHs] CKOPOCTH  KPOBOTOKa B BHIUMBIX  COCyJax Oynb0apHOH  KOHBIOHKTHUBBI
(BackyysIpr3upOBaHHas CIIU3UCTast 000JI0UKa, MOKPHIBAIOIIAS TIEPETHIO TOBEPXHOCTH II1asa). Meton
OCHOBaH Ha TOCJIEIOBATCIBHON PErHCTPAlUU H300PaXKEHUH COCYIOB, MOJyYaeMBbIX MPH IMOJICBETKE
CKJIEphl TJla3a HWMITYJIbCAMU CBETa JJINTSIBHOCTBI HECKOJIIbKO MIUIMCEKYHJI, M KOMIICHCAIUU
HECTAOMIILHOCTH TIOJOXKEHUSI COCY/IOB Ha MOTYyYaeMOM BHICOM300paKECHHUH, BO3HUKAIONICH W3-3a
HETPEPHIBHBIX JIBMKCHUH TJla3a, MyTeM KOPPEISIHOHHOTO COBMENICHHUS MEPBOTO M TMOCIEAYIOIINX
kanpoB [13]. TIpumeHsieMblii MeTOA CTa0MIM3alUU M300pPaKCHUS TO3BOJISET OMPEICSISITh BEKTOP
cMemenns k-oro nzobpaxenus ¢ auckpetHoctsio 0,1 mukcens, 1. €. 0,2 MkM. B kauecTBe MCTOYHMKA
W3JIYYCHUS] TIPEAYCMOTPEHO HCIONB30BaHME CBETOUOMOB Pa3HOTO I[BETa CBEUYCHUS, YTO MO3BOJSET
00eCneunTh XOPOIIUH KOHTPACT MEKIY M300paKEHUSAME OCJION CKIIEPhI U COCY/IJaMU KOHBIOHKTHUBBI,
Jlaniee BEIOMpACTCS MHTEPECYIONIMI COCY I, ONPEICIISISTCS €ro 0Ch, BHYTPEHHUI JUAMETP U CKOPOCTh
JIBHOKEHHS (DOPMEHHBIX 3JIEMEHTOB KPOBHU.

3akiIouyenue

Co3naHHple  KOMIIBIOTCPU3UPOBAHHBIC YCTAHOBKM M METOAMKH TOJIYYCHHsS IU(PPOBBIX
M300paXeHUH U CTPYKTYPHO-MOP(OIOTHIECKHAX ITapaMeTPOB COCYIOB M TKAaHEH Iiia3a — HadaabHBIH
sTan paboT MO TOUCKY 3(PPEKTHUBHBIX JUATHOCTHUECKUX IPU3HAKOB COCYAMCTHIX MATOJOTHH Ha
JOKJIMHUYECKON CTaluM MX MposiBieHus. JlanbHenee pa3BUTHE 3TOTO HANPABICHUs MPEAINOJIaract
Mepexo/l OT U3MEPEHHUI MapaMeTPOB JIOKATBHOTO 00heMa TKaHEeH Pa3IMYHBIX OPTaHOB K PETUCTPAIIH
WX MYJIbTUCHCKTPAIbHBIX HW300paXEHWH C TENbI0 TIOCTPOSHUS KapT MPOCTPAHCTBEHHOTO
pacnpeneneHnsl JUarHOCTUYECKH BayKHBIX IMOKAa3aTeNed M OUEHKUM MX U3MEHEHUN MPU Pa3IUYHBIX
HaTpaBJICHHBIX BO3/ICHCTBUSAX HA CEPJCUYHO-COCYAUCTYIO CHCTEMY 00CIIelyeMOoro MalueHTa.

METHODS, HARDWARE AND SOFTWARE FOR RESEARCH OF BLOOD
VESSELS AND TISSUES OF THE HUMAN EYE

S.A. LISENKO, V.A. FIRAGO, A.l. KUBARKO, M.M. KUGEIKO

Abstract

The article provides the reader with a number of strategies to the research of blood vessels and
tissues of human eye by contactless optical methods. Techniques and apparatus for measuring of
geometric parameters of the blood vessels, blood flow velocity and concentrations of ocular
tissues chromophores are described. The research is aimed to reveal the most effective diagnostic
criteria of vascular abnormalities by means of affordable to measure indicators.

Keywords: vascular disease, retina, conjunctiva, sclera, chromophores, blood flow, scattering,
absorption spectrum.
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