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Anomauisn

Po3spobreno nosy onmuuny mexwixy 0 6U84UeHHA MONOZPAPIYHOL CMPYKMYPU Kapm ONMUYHOIL aHI30mMponii naasmu
KpOBi, o 003601A€ GUHAYAMU MYIbMUPPAKMATLHI MAPKepU CYNPAMONEKYIAPHUX OIIKO8UX Mepexc ma
30iticHI08amu Jugepenyianvry diaznocmuxy siodanrenux nacuiokie COVID-19.

Kurouosi ciioBa: Ontuuna aHizotpomis, MaTpuiyt koHca, NOo/ABiiiHE MPOMeHe3aI0MIICHHS, MYyIbTH()PAKTaIbHICTb,
T1a3Ma KpoBi, CYIpaMoJIeKyISIpHI Mepexi, cratucTuaHui aHaniz, COVID-19.

Annotation

A novel optical technique has been developed for studying the topographic structure of optical anisotropy maps of
blood plasma, enabling the identification of multifractal markers of supramolecular protein networks and facilitating
the differential diagnosis of long-term consequences of COVID-19.

Keywords: Optical anisotropy, Jones matrix, birefringence, multifractality, blood plasma, supramolecular networks,
statistical analysis, COVID-19.

Beryn

AKTyaJIbHICTh JOCIIKCHHS 3YMOBJIEHA HEOOXIIHICTIO PO3POOKHM HOBHMX MIarHOCTUYHUX MIAXOIB JJIs
BUSIBJICHHS JOBroctpokoBux Haciiakie COVID-19. CynpaMoiekysipHi OiIKOBI MEpPEXi IIa3MH KPOBI €
YyTIUBUMU JO 3MiH B OpraHi3Mi, II0 MOXYTh BigoOpakaTHcs y IXHIH ONTHYHIH aHi30TpoMmii.
3anponoHOBaHUI METOA MOEAHYE NOJSIpU3aLiHHO-iHTepdepeHiHy PeKOHCTPYKLito MaTpuui JoHca Ta
aHaJi3 MyJIbTU(PAKTATEHIX XapaKTEPUCTHK TUIA3MHU KPOBI U1 BU3HAUCHHS A1arHOCTUYHUX MapKepiB.

Pe3yabTaTn gocaigxeHn

L1 poboTa 30cepemkeHa Ha BUBUSHHI TOMOTPadivyHOi CTPYKTYpHU KapT ONTHUYHOI aHi30TpoIIil (Te3iorpam)
IUTIBOK  Ia3Mu  KpoBi  (darii) Juis BHU3HAYCHHS MapKepiB Ui  OIIHKKM  caMOmoJiOHOCTI
(MynbTH(PAKTATBHOCTI) CYIPaMOIEKYISIPHIX O1TKOBHX Mepe. Po3po0iieHO HOBY ONTHYHY TEXHIKY, 110



MOENHYE TOApHU3aIliiHO-IHTepdepeHITIiHY PEKOHCTPYKINI0O Marpuili JkoHca Ta airoputM s
BH3HAYCHHSI IOIIAPOBUX PO3IMOAUTIB MAapaMeTPiB MOJIBIMHOTO MPOMEHE3aJIOMIICHHS B IDIIBKAaX ILIA3MH
kpoBi. Lle mo3Bonsie mpoBOAMTH MyNbTH(PAKTAIBLHUN aHANi3 CYMPaMOJEKYJSIpHHX Mepex. Po3moain
(dpakTanbHUX PO3MIPHOCTEH OOYHMCIIOETHCS 3a JOMOMOrol MaTpuuHoi Mogneni /[koHca, ska omucye
ONTUYHY aHI30TPOIII0 CYIIPaMOJIEKYISIPHUX MepexX y (allisix mia3sMu KpoBi. 3 miei Moaesi Oyiu BU3HaYeH1
Ta (pi3MIHO OOTPYHTOBAHI 3B A3KM MIX JIIHIHHAM 1 KPYyTOBUM MOJBIHHAM MTPOMEHE3ATOMIICHHSIM MEPEX 1
peaJbHUMHU Ta YSIBHUMH KOMIIOHEHTaMH eJIeMeHTiB MaTpuii J[oHca. 3a JAOMOMOTOI0 LLOTO METOAY
OTPUMaHO Ta TIPOAHATI30BAaHO CKCIICPUMEHTAIBHI TOMAapoBi  Te3lorpamu MaTpumi J[XkoHca
JIBOIIPOMEHE3AJIOMIICHHSI apXIiTEKTOHIKM CYIPaMOJEKYSIPHUX MepeX IUIasMu KpoBi. JlocmimkeHHs
npeAcTaBise Habip IUIBOK, MIO JCMOHCTPYIOTH JiHIMHI Ta KpYyroBi pO3MOAUIN MOABIHHOTO
MPOMEHE3aTOMIICHHS Ta iXHI BiAMOBIAHI MyJIbTUQpAKTaIbHI CIIEKTPH, sKi Oynu (Qi3udHO AOCTiIKeHi. Y
pamMKax CTaTHCTUYHOTO aHaNi3y PO3MOAUTIB (paKTaIbHOI PO3MIPHOCTI 1MEHTH(IKOBAHO MiarHOCTHYHI
MapKepH, YyTIHBI 10 3MiHU CTPYKTYpPH KapTH ONTUYHOI aHi3oTporii. Lli BUCHOBKM Oynu 3acTOCOBaHi AJIst
YCIILIHOT IEMOHCTpalii 31aTHOCTI MPOBOAUTH Au(epeHIiabHy AlarHOCTUKY BilgajdeHuX (BiJ OJHOTO 0
180X pokiB) HachiakiB COVID-19 3 BUCOKOIO TOYHICTIO.
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NOAsKHN
JlocmikeHHsT BUKOHAHO 3a MIATPUMKH rpaHTy HamioHameHOro (QOHAY HOCHIIKEHb YKpaiHH
Ne2023.03/0174.
CIIACOK BUKOPUCTAHOI JIITEPATYPU

1. Jacques SL. Polarized light imaging of biological tissues. In: Boas D, Pitris C, Ramanujam N, editors. Handbook
of Biomedical Optics. 2nd ed. CRC Press; 2011. p. 649-669

2. Vitkin A, Ghosh N, de Martino A. Tissue Polarimetry. In: Andrews DL, editor. Photonics: Scientific
Foundations, Technology and Applications. John Wiley & Sons; 2015. p. 239-321.

3. Mueller-Matrix Interferometric Multifractal Scaling of Optically Anisotropic Architectonics of Diffuse Blood
Facies: Fundamental and Applied Aspects / Ushenko, Y., Ushenko, A., Dubolazov, A., Soltys, I., Litvinenko,
0., Wanchuliak, O., Sarkisova, Y., Mikirin, I., Salega, O., Zheng, J. and Bin, L.J. // Biophotonics. — 2024. — P.
€202400412.

Onexcandp Ywenxo — 1.¢.-M.H., ipodecop, 3aBimyBad kadeapu momirpadigHux, MyTbTHMEAIHHAX Ta ONTHIHIX
TexHoJoTi UepHIBEI[bKOTO HALlIOHATBHOTO YHIBEPCHUTETY, UepHiBIl, YKpaiHa, npodecop [HcTuTyTy UKEIBSIHCHKOTO
yHiBepcutety - Taitmkoy, Kurait

Hamanin Ilaenokosuy — K. M.H., JIOUEHT KadeIpu BHYTPINIHBOI MEAWIMHH, KiIiHIYHOI (hapmaxosorii Ta
npodeciiiHux XxBopod byKOBUHCHKOTO JIep»KaBHOI'O MEAMYHOTO yHiBepcuTeTy, YepHiBii, Ykpaina

Oxkcana Xyxnina — 1. M.H., ipodecop, 3aBigyBad Kadenpu BHYTPIIIHBOI MEAWITNHM, KIiHIYHOI (apMakosorii Ta
npodeciifHux XxBopod BykoBHHCHKOTO JiepKaBHOTO MEAMYHOTO YHiBEepCUTETY, UepHiBLi, YKpaiHa

Onexcandp Ilagniokoeuyu — K. M.H., TOIECHT CYZ0BOi MEAUIMHU Ta MEAMYHOTO NpaBa ByKOBHHCHEKOTO J1epKaBHOTO
MEIMYHOTO yHiBepcuTeTy, UepHiBii, Ykpaina

Ipuna Conmuc — x.p.-M.H., JoneHT Kadenpu mnoiirpadiyHuX, MYJIBTUMEAIHHUX Ta ONTHYHHX TEXHOJIOTIH
YepHiBeLKOT0 HAalliOHAILHOTO YHIBEpCUTETY, UepHiBIi, YKpaina

Onexcandp /lybonazoe — n.¢.-M.H., nmpodecop kadeapu nomirpadiyHux, MyJIbTUMEAIHHAX Ta ONTHIHUX TEXHOJIOTIH
YepHiBeIbKOT0 HAIIOHABHOTO YHiBepcuTeTy, YepHisi, Ykpaina, a.dubolazov@chnu.edu.ua



HOpiu Ywenxo — n.¢.-M.H., ipodecop, 3aBimyBad kadeapu KOMIT IOTEPHUX HayK UepHIBEILKOTO HAIliOHAILHOTO
yHiBepcutety, YepHiBili, Ykpaina, mpodecop kadenpu ¢izuxu, YHiBepcurer [laocin, Haocin, Yxemssua 312000,
Kurai

Jinina Cnoyvka— K.T.H., TOUEHT Kadeapu nojirpadpivHux, MyJIbTHMEAIHHUX Ta ONTHYHUX TEXHOJIOTIH YepHiBerbKoro
HalliOHAILHOTO YHiBepcuTeTy, UepHiBii, Ykpaina

Muxaiino Ozipko— K.T.H., acHCTEHT Kadeapu mnomirpaQiyHuX, MYJIbTUMEAIHHMX Ta ONTHYHUX TEXHOJOTIH
UYepHiBeFKOTO HAIlIOHAIBHOTO YHiIBEpCHUTETY, UepHiBIi, Ykpaina

Oleksandr Ushenko — Doctor of Science in Physics and Mathematics, Professor, Head of the Department of Printing,
Multimedia, and Optical Technologies at Chernivtsi National University, Chernivtsi, Ukraine, Professor, Zhejiang
University Institute - Taizhou, China

Natalia Pavlyukovych — PhD in Medicine, Associate Professor of the Department of Internal Medicine, Clinical
Pharmacology, and Occupational Diseases at Bukovinian State Medical University, Chernivtsi, Ukraine.

Oksana Khukhlina — Doctor of Medical Sciences, Professor, Head of the Department of Internal Medicine, Clinical
Pharmacology, and Occupational Diseases at Bukovinian State Medical University, Chernivtsi, Ukraine.

Oleksandr Pavlyukovych — PhD in Medicine, Associate Professor of Forensic Medicine and Medical Law at
Bukovinian State Medical University, Chernivtsi, Ukraine.

Iryna Soltys — PhD in Physics and Mathematics, Associate Professor at the Department of Printing, Multimedia, and
Optical Technologies at Chernivtsi National University, Chernivtsi, Ukraine.

Oleksandr Dubolazov — Doctor of Science in Physics and Mathematics, Professor at the Department of Printing,
Multimedia, and Optical Technologies at Chernivtsi National University, Chernivtsi, Ukraine,
a.dubolazov@chnu.edu.ua.

Yuriy Ushenko — Doctor of Science in Physics and Mathematics, Professor, Head of the Department of Computer
Science at Chernivtsi National University, Chernivtsi, Ukraine; Professor at the Department of Physics, Shaoxing
University, Shaoxing, Zhejiang 312000, China.

Liliya Slotska — Ph.D. in Technical Sciences, Associate Professor of the Department of Printing, Multimedia, and
Optical Technologies, Chernivtsi National University, Chernivtsi, Ukraine.

Mykhailo Ohirko — Ph.D. in Technical Sciences, Assistant of the Department of Printing, Multimedia, and Optical
Technologies, Chernivtsi National University, Chernivtsi, Ukraine.


mailto:a.dubolazov@chnu.edu.ua

