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Pedepar:

1. Incepranis Ha 3000yTTSI HAYKOBOTO CTYyIIEHs AOKTOpa ¢inocodii 3a cnenianpHicTio 222 — MeguuyHa (22 OXopoHa
310pOB’s). — ByKOBMHCBKUI iepKaBHUI MeIUYHUI yHiBepcUTeT MiHiCTEPCTBA OXOPOHU 310POB’sl YKpaiHH,
YepHisuji, 2025. BcTaHOBJIEHHS 06'eMy KPOBOBTPATH B [IOMEPJIUX € OJHUM 3 KJIIIOUOBUX aCIEKTiB CyJl0BO-MeIUYHOI
€KCIIEPTU3Y, L0 Bifiirpae BUPillaJbHY POJib y BU3HAUYEHHI IPUYMHU CMEPTi, MEXaHi3My YIIKOJKEHb Ta 00CTaBUH
CMEPTi. AIlKe MaCHBHA roCcTpa KPOBOBTPATA € OJHI€I0 3 HANMOIMPEHIMNX IPUYMH CMEPTIi IPY TPaBMaTUYHUX
VIIKOJKEHHSIX, IOPOKHbO-TPAHCIIOPTHHUX MPUTOaX, KPUMiHAIBHUX [isX, HEIACHUX BUIIAJKaX, & TAKOXK YHACIiOK
IeSIKMX I1aTOJIOTIYHUX CTaHiB. Ha cydacHOMYy eTarli B CyJOBO-MEeIWUYHIl TPaKTULIi BiICYyTHI CTaHIAPTHU30BaHi
BHMCOKOTOYHI METOM KiJIbKiCHOI OLIiHKM 0OCSTy KpOBOBTPATH ITiCJIsl HACTAHHS CMEPTHI. BisIbIIiCTh METOAIB, 110
3aCTOCOBYIOTbCS B IPaKTUYHIN iS7IbHOCTI, MaIOTh [IEBHI OOMEXXEHHS 1[00 TOYHOCTI OLIiHKM KiJIbKOCTi BTpa4€HOi

KPOBI, 1110 MO>K€ BILJIMBATH Ha 00'€KTUBHICTh CYJOBUX BUCHOBKIB. [lTocTMopTasnbpHi MOpdoJioriyHi 3MiHM TKAaHUH



YCKJIQ[IHIOIOTb Bi3yasibHe BU3HAUEHHS 00'€eMy KPOBOBTPATH, 6i0XiMiuHi MapKepy MOKYTb 3MiHIOBATHCS BHACIOK
aroHaJIbHOTO CTaHY UM CYITyTHIX 3aXBOPIOBAaHb, 8 METOLMKH, 110 6a3yI0ThCS HA OLiHII Macu IIPOCOYEHUX KPOB'I0
MmarepiaiB, He Bio6pa’kaloTh IPUXOBaHi BHYTPIIIHI BTPaTU KpoBi. TaKUM YMHOM, 36epiraeTscs notpeda B
00'eKTUBHOMY, 4yTJIMBOMY i BiITBOPIOBAHOMY METOZ], 30aTHOMY HalaT/ HaJiliHi KiJIbKiCHI JaHi PO piBEeHb
KpPOBOBTpaTU. TOMy PO3pOOKa HOBUX, Oi/IbII TOYHUX, METOIUK BU3HAYEHHS TOCTPOi KDOBOBTPATH MA€E BEJIMKE
3HAYEHHS SIK IJ1s1 CYLOBO-MeINYHOI HayKy, Tak i MpakTUKU. Y il nucepTauiiiHiil po6oTi IpoBeseHe NOCTiIKeHHs
MOXJIMBOCTI 3aCTOCYBaHHs 6araTolapaMeTpUyYHOi JudepeHLiiHoi Miossiep-mMaTpruyHoi Tomorpadii 3paskis
6i0J10TiYHMX TKAaHWH i KPOBI JIIOAMHN B TOUYHOMY BCTAHOBJIEHHI 06'€éMy KPOBOBTPATH. SIK 06'€KTU JOCJIiIPKEHHS
BHKOPHCTOBYBAJILCS 3pi3y TOJIOBHOTO MO3KY, ITPSIMOTO M'sI3a JKMBOTA, IIKipH, CeJIe3iHKY, HUPKU Ta MOJiKpPUCTaTiYHi
IJ1iBKY KPOBI JII0fI€H, 5IKi TOMepJIM BHACIILOK MaCUBHOI rOCTPOi KpOBOBTPATU. KprTepismMu BUKIIOUEHHS OyJIu:
J1ab0opaTOPHO MiATBEPAKEH]I OyIb-5IKi €K30T€HHI I €HIOTreHHI IHTOKCHKALllil; HasBHICTb CUCTEMHUX 3aXBOPIOBAHb
opraHizmy. Y paMKax IucepTaliiiHoi po60Ty 6y1y BUKOPUCTaHi HACTYIIHI METOAU OCIIIPKEHHS!: a3UMYTaJIbHO~
iHBapiaHTHa noJssgpusaliiiHa MiKpocKois (ofep kaHHs NoJIsIpU3alifHUX 300pakeHb); audepeHiline Miosnep-
MaTpuyHe KapTorpadyBaHHs (OTpUMaHHs AudepeHLiHUX MIojIep-MaTPUYHUX 300pa>KeHb i Mall JIiHiiHOTro

I BOIIPOMEHE3ATIOMJIEHHS, LUPKYJISIPHOTO IBOITPOMEHE3aJIOMJIEHHS], JIIHINHOTO IUXPOi3My Ta LUPKYJISIPHOTO
IVXPOI3My); CTATUCTUYHUI aHAaJi3 pe3yJIbTaTiB 6araTonapameTpuiHoro audepeHiiiHoro Miosiep-MaTpu4HOro
kaprorpadysaHHs. CTaTUCTUYHY 0OPOOKY JaHMX ITPOBOJIMAJIN 32 JOIIOMOTOI0 IPUKJIAIHUX Tporpam MS® Excel®
2010™ i Statistica® 7.0. 3gilicHeHe NOCiIXKEeHHS [O3BOJIMIIO PO3POOUTHU I OOI PYHTYBATH 3aCTOCOBAHUM METO],
Mrosnep-maTpudHoi gudysHoi Tomorpadii 17151 aHasnizy CTaTUCTUYHUX [TapaMeTPiB ONTUYHUX XapaKTEPUCTUK
6ioJI0riYHMX TKAHUH i [10JIiKpUCTaIiYHUX NITiBOK KPOBi y BU3HAaY€HHi 06'eMy KpoBOBTpaTu. bysa npecrapieHa
aHaJliTM4Ha MoJesib GOPMYBaHHS TONOrpadiyHMX Mall JiHIMHOTrO I LMPKYJISIPHOTO IBOIIPOMEHE3AJIOMJIEHHS,
JIiHIHOTO Ta UUPKYJISIPHOTO OUXPOi3My 6i0JI0rYHMX 3pas3KiB, 0 BifoOPaKaIOTh 3MiHU IIPU Pi3HUX 06'eMax
KPOBOBTpaTH. byB BU3HAUYE€HU! [Iialla30H YyTJIUBOCTI 3alIPOIIOHOBAHOTO METOLY: M1 JIIHINHOTO
IBonpoMeHesanomyeHHs — AV = 0:1000 Mm3; i1 LUPKYJISIPHOTO JBONPOMeHe3asomyieHHs — AV = 0:1500 mm3; aJis
siHiliHOrO IUXpoismy — AV = 0:2000 MM3; 1J1s1 LUPKYJISIPHOTO AUXpoi3mMy — AV = 0:2500 mm3. OTXe, OTpUMaHi
pe3yJIbTaTH 3aCBiI4yI0Th CTATUCTUYHO JOCTOBIPHUI B3a€MO3B'SI30K MixK 00’eMy KPOBOBTPATHU Ta 3MiHaMu
NOJIIKPUCTAJIiYHOI CKJIaf0BO] riCTOJIOrYHUX 3pi3iB IIPSIMOrO M’s3a XXUBOTA, FOJIOBHOTO MO3KY, LIKipU, HUPKHY,
ceJle3iHKHU Ta MOJIIKPUCTAJIIYHUX IJIiBOK KPOBI, 110 ONMCAaHO B PAMKax 3aCTOCYBAaHHS KOMILJIEKCY METOLiB

6araTonapaMmeTpuYHOro nudepeHuinHoro Mrosaep-mMaTpu4HOro KaprorpagyBaHHsI.

2. Determining the volume of blood loss in the deceased person is one of the key aspects of forensic medical
examination, which plays a crucial role in determining the cause of death, the mechanism of injury and the
circumstances of death. After all, massive acute blood loss is one of the most common causes of death in traumatic
injuries, traffic accidents, criminal acts, accidents, as well as as a result of certain pathological conditions. At the
present stage, there are no standardized, highly accurate methods for quantitative assessment of blood loss after
death in forensic practice. Most methods used in practice have certain limitations in terms of the accuracy of
assessing the amount of blood loss, which may affect the objectivity of judicial conclusions. Postmortem
morphological changes in tissues complicate the visual determination of blood loss, biochemical markers may
change due to agonal state or concomitant diseases, and methods based on the assessment of the mass of blood-
soaked materials do not reflect hidden internal blood loss. Thus, there is a need for an objective, sensitive and
reproducible method capable of providing reliable quantitative data on the level of blood loss. Therefore, the
development of new, more accurate methods for determining acute blood loss is of great importance both for
forensic science and practice. This dissertation study investigated the possibility of using multiparametric
differential Muller-matrix tomography of biological tissue and human blood samples to accurately determine the
volume of blood loss. The study subjects were sections of the brain, rectus abdominis muscle, skin, spleen, kidney,
and polycrystalline blood films from people who died as a result of massive acute blood loss. The exclusion criteria
were: any laboratory-confirmed exogenous and endogenous intoxications; the presence of systemic diseases of
the body. The following research methods were used in the framework of the dissertation work: azimuthal-
invariant polarization microscopy (obtaining polarization images); differential Muller matrix mapping (obtaining



differential Muller matrix images and maps of linear birefringence, circular birefringence, linear dichroism and
circular dichroism); statistical analysis of the results of multiparametric differential Muller matrix mapping.
Statistical data processing was carried out using MS® Excel® 2010™ and Statistica® 7.0. The conducted research
allowed to develop and substantiate the applied method of Muller-matrix diffuse tomography for analyzing the
statistical parameters of the optical characteristics of biological tissues and polycrystalline blood films in
determining the volume of blood loss. An analytical model of the formation of topographic maps of linear and
circular birefringence, linear and circular dichroism of biological samples, reflecting changes at different volumes
of blood loss, was presented. The sensitivity range of the proposed method is determined: for linear birefringence
- AV = 0:1000 mm3; for circular birefringence: AV = 0:1500 mm3; for linear dichroism: AV = 0:2000 mm3; for
circular dichroism: AV = 0:2500 mm3. Thus, the obtained results demonstrate a statistically significant relationship
between the volume of blood loss and changes in the polycrystalline component of histological sections of the
rectus abdominis muscle, brain, skin, kidney, spleen and polycrystalline blood films, which is described within the
framework of the application of a complex of methods of multiparametric differential Muller matrix mapping.
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