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1. Incepraliito NpUCBSYEHO MOIIYKY UJISXIB PEryJsiLii akTUBHOCTI TPOMOiIHY B HOPMi Ta 3a NATOJIOTIYHUX CTaHiB.
MeTtonamu in silico cTBopeHO (POKyCHy 6i61i0TeKy HU3bKOMOJIEKYISIPHUX CIIOJYK — MOTEHLiITHUX iHTi6iTOpIiB
TpoM6iHy. CIIOIyKY CHHTE30BaHO Ta allpOOOBAHO y MOJEIbHUX CUCTEeMaX in vitro, o6paHo HaltepeKTUBHiLIi
CIIOJIyKA-KaH[IUJATH, 30aTHI KOHKYPEHTHO CEJIEKTUBHO Ta clielin(ivHo iHribyBaTyu akTUBHICTh TPOMOiHY. B
MOJEJIbHIN CUCTEMI in Vivo [M0Ka3aHo, 0 JOCIiIKYBaHi CIIOJIYKH iHTi6YIOTh yTBOPEHHS (PiOpUHOBO-
TPOMOOLIMTAPHOTO TPOMOY 32 PaXyHOK IIPUTHIY€HHS TPOMOIHOBOI aKTUBHOCTI IPYU BHYTPIiIIHLOBEHHOMY BBEeZ,EHHI
TBaprHaM. TOX, OTPUMaHI iHri6iTOpY TPOMOIHY MOXKYTh CJIyTYBaTh OCHOBOIO JJIsl CTBOPEHHSI aHTUTPOMOOTUYHUX
3ac006iB. 3aIIPOIIOHOBAHO AKTUBATOP NPOTPOMOiHY 3 oTpyTH Echis multisquamatus — ekamyJliH — K yHiBepCa/lbHY
OCHOBY /11 HaJlaHHsI 6ioMaTepiazlaM KPOBOCIIMHHUX BJIACTUBOCTEH 32 PaXyHOK €(EeKTUBHOI €KCTPACyJMHHO]

re”epalii eHgoreHHOro TpoM6iHy. B MoeibHMX cucTeMax in vitro (Ha 36aradeHiil TpoMOOLMTaMu I171a3Mi KPOBi) Ta



in vivo (Ha MogeJIi Ie4iHKOBOI KpOBOTEYI Y LIYPiB) [I0Ka3aHO, 1[0 HEKOBaJI€HTHA MoaUdiKallis eKaMyIiHOM
6ioeHepTHUX, 6i0AKTUBHUX Ta 6iIOPO3KJIAJHUX MaTepiasiB Hajla€ iM KPOBOCITMHHUX BiIacTUBOCTE. CTBOPEHO
PEKOMOIHAaHTHUI aHAJIOT aKTMBATOPA MPOTPOMOIHY, 3aCTOCYBAaHHS SIKOT'O MOXKE CyTTEBO 3/I€LIEBUTU TEXHOJIOTIIO.
[I17151X0M O€IHAHHS KPOBOCIIMHHYX BJIAaCTMBOCTEN aKTUBATOPa IPOTPOMOIHY Ta COPOLIIMHUX BJIaCTUBOCTEN
aKTMBOBAaHMUX KApOOHOBUX BOJIOKOH OYJIO0 CTBOPEHO YHiBe€pCaIbHUI 3aCi6 1J151 3yIIMHKU KPOBOTEY —
«Kapboremoctar». [IpoBefieHO nOKJIiHIUHI focaimKeHHs «KapboremocTary», sIKi IpOJleMOHCTPYBaJIU 10ro
6e3neynicTs. Ha 6a3i KHIT «KuiBcbkuil MicbKUM KJIIHIYHUI €HAOKPUHOJIOTIYHUI LIEHTP» [IPOBEJIeH] KIliHiuHi
BUIIPOOYBAHHSI €(PEKTUBHOCTI Ta 6e3ne4yHocTi «KapboremocTarty» 1Jis 3ylIMHKU KPOBOTEY, SIKi 3aCBigunin
6esmneyHicTh Ta epekTuBHICTb «Kapboremocrary» HaBiTh Ha QOHI aHTUKOATYJSIHTHOI Tepartiil. [ToegHaHHS
KOJIar€HOBUX MaTpHIib Ta aKTUBATOPA IIPOTPOMOiHY JO3BOJIMIIO CTBOPUTH KPOBOCIIMHHMI 3aCi0, 110 TOEHYE
KPOBOCIIMHHY [Iil0 aKTUBATOPA 3 PaHO3arol0BaJILHUMMU BJIACTUBOCTSIMY KOJIAareHy Ta € 34aTHUM [0 6iomerpagauii.
[TpoBeneHO OOKITiHIYHI JOCTIIKEHHS, SIKi HiITBepanIn 6€3MeYHICTh Ta HETOKCUYHICTh BUPOOY, pO3II0YaTO
IiArOTOBKY [10 KJIiHIYHUX BUIIPOOYBaHb. [I0Ka3aHO MO>KJIMBICTh BHECEHHS NOJATKOBUX aHTUOAKTEPiabHUX
KOMIIOHEHTIB B CKJIaJ], MOJU(iKOBaHOI KOJIar€HOBOI MaTpULli Ta BIPOBAI)KEHO B BETEPUHAPHY IPAKTUKY
MoIMpiKOBaHi aKTUBATOPOM NPOTPOMOIHY KOJIar€HOBI MaTPULIi 3 JOJABaHHSIM MOBiIOH-1I0Ay Ta LeTioPypy.
3acToCyBaHHS aKTMBAaTOPA IPOTPOMOIHY JO3BOJIMIIO PO3POOMTH KOMILJIEKT [1JIsl OJl€P>KaHHS ayTOJIOTIYHOTO
(pidbprHOBOTrO resto, SK1il BojIoJie pereHepaTUBHUMU BJIaCTUBOCTSIMU. [IpoBeieHO TOKIIiHIYHI JOCTiIKeHHS, SIKi
niATBEpAUIY OE€3MEeYHICTh Ta HETOKCUYHICTh BUPOOY. [IpoBeieHo ycmillHi KiliHiuHi focifkeHHns, Ha 6a3i TOB «Mef,
Cepsic KoHncanTtunr». I1igj0cKyTHe BBeJ,EHHS ayTOJIO0TiYHOro (Pi6PMHOBOrO reJlo nalieHTaMm, SKUM IIPOBOIUIACH
TOTaJIbHA LMPKYJISIPHA FEMOPOiEKTOMIs 3 IOCKYTHOIO aHOIIJIACTUKOIO, 3aCBiIYMIIO BUCOKUI PaHO3arol0BalbHUI
IIOTEHIjajl Ta 6€3MeYHICTh BUPOOY. 3allpOIIOHOBAHO NIPETPOMOIH-1, SIK MOJIEKYJISPHUI MapKep reHepallii akTHUBHOTO
TPOMOiHY, Ta pO3pO6IEHO CIOCI6 MOro KibKiCHOrO BU3HAUYEHHSI B I171a3Mi KpOBi. B OCHOBY MeTOly NOKJIaZlEeHO
3[IaTHICTb €KaMYJIiHy aKTUBYBAaTH SIK iHTaKTHUI IIPOTPOMOIH, TaK i MpeTpoM6iH-1, Ta 30ATHICTb JeTEeKTyBaJIU JINLIE
iHTaKTHUI TPOTPOMOIH B TPOMOOILIACTUHOBOMY TecTi. Crioci6 Bu3HaueHHs IPeTpoMOiHy-1 yCIiIIHO BIPOBaIKEHO
B JIa6OPaTOPHY NPaKTUKy. OTPMMaHO MOHOKJIOHAJIbHI @aHTUTL/IA A0 npoTeiny C, o 4ajao 3MOry CTBOPUTHU
IMYHOZiarHOCTUYHY TECT-CUCTEMY [IJIg OTO KUJIbKICHOrO BU3HAY€HH Y IJ1a3Mi KPOBi. 3HMKEHHA PiBHIO nIpoTeiny C,
sIKe BiOyBa€eThCs 3a paxyHOK HMOro Tiiposiizy TPOMOIiHOM, 3aIIpOIIOHOBAHO SIK MapKep IO0SIBU TPOMOiHY B KDOBOTOL].
YI0CKOHaIeHO CIOoCi6 KiNbKiCHOT0 iMyHO[iarHOCTUYHOTO METOY BU3HAUEHHSI KOHLIEHTPallii po34nHHOrO (Pi6bpuHy
B IJIa3Mi KPOBi. 30Kkpema, po3po6s1eHO YMOBHU 17151 fudepeHLiallii «paHHix» popM po3unHHOTrO PiGpUHY, TOOTO
po3unHHOro QibprHYy, o He MifmaBascs rigposizy niaa3minoreHom. Ha mogenpHux cucremax LPS-inmykoBaHOTro
3araJieHHs Ha MUILIAX, IHCYJIIHO-PE3MCTEHTHOCTI Ta 3allaJIeHHs], CIIPUYUHEHOTO pajlialliiHUM OIIPOMIHEHHSM, Ha
IIypax OKa3aHO HAaKONMYEHHS 3a3HaY€HUX MapKePiB [10sBU TPOMOIHY B KPOBOTOLIi 3a yMOB 3anasieHHs1. [TokazaHo
IiarHOCTUYHY €(PEeKTUBHICTb KiJIbKiCHOrO BU3HA4Y€HHS MpeTpoM6iHy-1, npoteiny C Ta po3dynHHOro GibpuHy 1715
BUSIBJIEHHS] PU3UKY TPOMOOYTBOPEHHSI. BHSBIEHHO 3B's130K KJIiHIYHUX MTPOSIBIB 3 TIOSIBOIO LIUX MapKepiB
BHYTPIIIHbOCYJMHHOIO YTBOPEHHS TPOMOiHY 3a ileMiuHOi XBOpoOU ceplisl, yCKIaHEHO] BariTHOCTi, CUCTEMHOTO
4EepPBOHOT'O BOBYAKA, ONEpallill 3 IPUBOJy aHEBPU3MU YEPEBHOI A0PTU Ta €EHIONPOTE3yBAHHS KYJIIIOBOTO CYIJI00Y,
OIIiKOBOi TpaBMH, MOPOIZHOTO O>KUPiHHS, Ticys nepeHeceHoro COVID-19. O6rpyHTOBaHO NapaiUrMy IepeMUKaHHS
€H3MMaTHUYHOI aKTUBHOCTI TPOMOIHY MiX cybcTpaTaMu (IpOTpoM6GiHOM, pibpruHOreHom, nporeinom C), BinosigHO
IO CTaHy €HJIOTEJIiI0 CYAMH Ta 3MiHM KOHLIEHTPALlii IpOTPOMOiHy Ta ¢ibprHOreny.

2. The thesis is devoted to the search for ways to regulate thrombin activity under normal and pathological
conditions. A focused library of low-molecular compounds - potential thrombin inhibitors — was created using in
silico methods. The compounds were synthesized and tested in in vitro model systems, and the most effective
candidate compounds were selected, capable of competitively selectively and specifically inhibiting thrombin
activity. In the in vivo model system, it was shown that the studied compounds inhibit the formation of a fibrin-
platelet thrombus by suppressing thrombin activity when administered intravenously to animals. Therefore, the
obtained thrombin inhibitors can serve as the basis for the creation of antithrombotic agents. A prothrombin
activator from the venom of Echis multisquamatus - ecamulin — was proposed as a universal basis for for providing
hemostatic properties to biomaterials through effective extravascular generation of endogenous thrombin. In in



vitro model systems (platelet-rich plasma) and in vivo (rat liver bleeding model), it was shown that non-covalent
modification of bioinert, bioactive, and biodegradable materials with ecamulin gives them hemostatic properties. A
recombinant analog of the prothrombin activator was created, the use of which may significantly reduce
production costs. By combining the hemostatic properties of prothrombin activator and the sorption properties of
activated carbon fibers, a universal agent for stopping bleeding was created - "Carbohemostat". Preclinical studies
of "Carbohemostat" were conducted, which demonstrated its safety. Clinical trials of the effectiveness and safety
of "Carbohemostat" for stopping bleeding were conducted at the Kyiv City Clinical Endocrinology Center, which
demonstrated the safety and effectiveness of "Carbohemostat" even against the background of anticoagulant
therapy. The combination of collagen matrices and the prothrombin activator made it possible to create a
hemostatic agent that combines the hemostatic effect of the activator with the wound-healing properties of
collagen and is biodegradable. Preclinical studies confirmed the safety and non-toxicity of the product, and
preparations for clinical trials have begun. The possibility of incorporating additional antibacterial components
into the modified collagen matrix was demonstrated, and collagen matrices modified with the prothrombin
activator and supplemented with povidone-iodine and ceftiofur were introduced into veterinary practice. The
application of the prothrombin activator allowed the development of a kit for obtaining autologous fibrin gel with
regenerative properties. Preclinical studies confirmed the safety and non-toxicity of the product. Successful
clinical studies were carried out at the «Med Service Consulting» LLC. Subflap administration of autologous fibrin
gel to patients undergoing total circular hemorrhoidectomy with flap anoplasty demonstrated high wound-healing
potential and safety of product. Prethrombin-1was proposed as a molecular marker of active thrombin generation,
and a method for its quantitative determination in blood plasma was developed. The method is based on the ability
of ecamulin to activate both intact prothrombin and prethrombin-1, and on the ability of the thromboplastin test
to detect only intact prothrombin. The method for determining prethrombin-1 was successfully implemented in
laboratory practice. Monoclonal antibodies against protein C were obtained, that allowed the development of an
immunodiagnostic test system for its quantitative determination in blood plasma. The decrease in protein C level,
which occurs as a result of its hydrolysis by thrombin, was proposed as a marker of thrombin generation in the
bloodstream. The method for quantitative immunodiagnostic determination of soluble fibrin concentration in
plasma was improved. In particular, conditions were developed to differentiate «early» forms of soluble fibrin,
namely, soluble fibrin not yet hydrolyzed by plasminogen. In LPS-induced inflammation models in mice, insulin
resistance, and radiation-induced inflammation in rats, accumulation of the mentioned markers of thrombin
generation in the bloodstream was demonstrated under inflammation. The diagnostic effectiveness of quantitative
determination of prethrombin-1, protein C, and soluble fibrin for detecting thrombosis risk was shown.
Associations were identified between clinical manifestations and the appearance of these intravascular thrombin
generation markers in ischemic heart disease, complicated pregnancy, systemic lupus erythematosus, abdominal
aortic aneurysm surgery and hip replacement surgery, burn injury, morbid obesity, and post-COVID-19 condition.
The paradigm of thrombin enzymatic activity switching between substrates (prothrombin, fibrinogen, protein C),
depending on endothelial state and changes in prothrombin and fibrinogen concentrations, was substantiated.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
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Ba)KJIMBUX PO6JIEM PO3BUTKY HAaYKOBO-TEXHIYHOT0, COLiaIbHO-€KOHOMIYHOT0, CyCIiJIbHO-TIOJIITUYHOTO,
JIIOJICbKOT'O IIOTEHLiany 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY
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KomepuiiiHi TaeMHuUL
Posnopsimpkenns no IHcturyty 6ioximii im.O.B. [Nannanina HAH Ykpainu Big «16» uepsus 2025 p. N2 KT BCOb-
2; KT BC®B-3; N©¢ KTBCOB-4; KT BCOB-5; KT BCOB-6; KT BCOB-7 mjomo BimHEeCeHHs 40 KaTeropii
KOMePLiitHOi TaeMHULli 06’eKTiB: 1. JJTabopaTopHuil pernameHnT N21/23 «PeryioBaHHsI aKTUBHOCTI TPOMOIHY B
HOPMi Ta 3a maToJoriyHux craHiBy (Jomgatok [). 2. 3akI0YHMIT 3BIT MIOI0 OI[IHKM MiCIEBOI IEPEHOCUMOCTI
KOJIareHoBoi MaTpuLi mogudikoBaHoi criennpivHUM aKTUBATOPOM 3CilaHHS KPOBi «PeryioBaHHs aKTUBHOCTI
TPOMOIHY B HOpMI Ta 3a N1aTOJIOriYHUX cTaHiBy (Jomarok €). 3. JlabopaTopHuii perinameHt N21 /21
«PerymoBaHHs aKTUBHOCTI TPOMOiIHY B HOPMI Ta 3a NIaTOJIOTIYHUX CTaHiB». Jlpyra penakuis (JogaTok XK) 4.
3akJII0YHUH 3BIT 010 OLiHKY MiCLIeBOi IIEPEHOCHMOCTI JTiIKapChKOTO 3aC00y Ha OCHOBI aKTMBaTOPa 3CiaHHs
KpOBi» «PeryyoBaHHs akTUBHOCTI TPOMOIHY B HOPMIi Ta 3a NaTOJIOT{YHUX cTaHiB» (Jomarok ). 5.
JlabopatopHuii pernameHT N22 /21 «PerynioBaHHs akTUBHOCTI TPOMOiIHY B HOPMI Ta 3a NaTOJIONIYHUX CTaHiB»
(Joparok K). 6. 3akiouyHMM 3BIT [OA0 OLiHKYU MiCLieBOi IepEHOCUMOCTI JIiIKapChKOTO 3aCO0Y Ha OCHOBI
PEKOMOIHAHTHOTO aHaJyiora akTUBaTOPa 3CifaHHs KPOBi «PerysitoBaHHS akTUBHOCTI TPOMOIHY B HOpMI Ta 3a

naToJIoriYHuX cTaHiB» (JonaTok JI).
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