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1. Incepraiiio IpUCBSYE€HO MOMYKY MJISXiB PEryisLii aKTUBHOCTI TPOMOiHY B HOPMI Ta 3a MATOJIOTIYHUX CTaHIB.
Metopnamu in silico ctBopeHo ¢poKycHy 6i61i0TeKy HU3bKOMOJIEKYJISIPHUX CIIOJIYK — IIOTEHLiliHUX iHTibiTOpiB
Tpom6iHy. CIIOJIyKY CHHTE30BaHO Ta allpOOOBAHO Y MOAEIbHUX CUCTEMAX in vitro, 06paHo HallepeKTUBHiLIi
CIOJIyKU-KAHIUAATHY, 30ATHI KOHKYPEHTHO CEJIEKTUBHO Ta creludivHo iHribyBaTy akTUBHICTb TPOMOIHY. B
MOJeJIbHIN cucTeMi in vivo 1okasaHo, 10 NOCIiIKyBaHi CIIOJIyKH iHTi0YI0Th yTBOpeHHS (PiOprHOBO-
TPOMOOLMTAPHOTO TPOMOY 32 PaXyHOK IIPUTHIYEHHS TPOMOIHOBOI aKTUBHOCTI IPU BHYTPIlIHLOBEHHOMY BBEJEHHI

TBaprHaM. TOX, OTPUMMaHi iHri6iTOpY TPOMOIHY MOXKYTb CJIyTYBaTH OCHOBOIO IJIs1 CTBOPEHHSI aHTUTPOMOOTUYHUX



3aco06iB. 3aITPONIOHOBAHO aKTUBATOP NPOTPOMOiHY 3 oTpyTH Echis multisquamatus - ekamyJliH - SIK yHiBEpCaJbHY
OCHOBY 171 HaJlaHHS 6ioMaTtepiajiaM KpOBOCIIMHHUX BJIACTUBOCTEM 32 paxyHOK e(PeKTUBHOI eKCTPaCyIUHHOI
re’epaii eHroreHHOro Tpomo6iny. B MoesibHMX cucTeMax in vitro (Ha 36aradeHiil TpoMOoLMTaMU I171a3Mi KPOBi) Ta
in vivo (Ha MogeJIi Ie4iHKOBOI KpOBOTEYI Y LIyPiB) [1I0Ka3aHO, 1[0 HEKOBAJIEHTHA MoaUdiKallis eKaMyIiHOM
6ioeHepTHHUX, 610aKTUBHUX Ta 6IOPO3KJIAAHUX MaTepialiB Halae M KDOBOCIIMHHUX BIaCTUBOCTel. CTBOPEHO
PEKOMOIiHAHTHUI aHAJIOT aKTUBATOPa IIPOTPOMOiHY, 3aCTOCYBaHHS SIKOTO MOKE CYTTEBO 3[leLIeBUTH TE€XHOJIOTIIO.
[l17151x0M NO€HAHHS KPOBOCIIMHHYX BJIaCTMBOCTEM aKTUBATOPa IPOTPOMOIHY Ta COPOLIMHUX BIaCTUBOCTEN
AKTMBOBaHMX KAPOOHOBUX BOJIOKOH OYJIO0 CTBOPEHO YHiBE€pCAIbHUI 3aCi6 17151 3yIIMHKU KPOBOTEY —
«KapboremocTtat». [IpoBenieHo BOKIiHIYHI gocaimkeHHs «Kapboremoctary», sSIKi IpOJIeMOHCTPYBAJIU 10r0
6e3neynicTe. Ha 6a3i KHIT «KuiBchkuil MicbKUl KIiHIYHUI €HIIOKPUHOJIOTIYHUH 1IEeHTP» MPOBeeHi KIliHiuHi
BUIIPOOYBaHHS €(PEKTUBHOCTI Ta 6e3neyHocTi «KapboremocTaTy» s 3ylIMHKA KPOBOTEUI, 5IKi 3aCBiguniIn
6e3neyHicTb Ta epeKTUBHICTb «KapboremocTary» HaBiTh Ha (POHI AaHTUKOATyJISIHTHOI Teparii. [ToegHaHHS
KOJIAT€HOBUX MaTPUllb Ta aKTUBATOPA IPOTPOMOIHY 103BOJINIIO CTBOPUTH KPOBOCIIMHHUIA 3aCi0, 1110 IIO€IHY€E
KPOBOCIIMHHY [Iil0 aKTUBATOPa 3 PaHO3arol0BaJIbHUMU BJIACTUBOCTSIMY KOJIareHy Ta € 34aTHUM [0 6iojerpagaii.
[TpoBeneHo JOKJIiHIYHI JOCTiIKEHHS, SKi MiITBEPANN 6€3M1e4YHICTh Ta HETOKCUYHICTh BUPOOY, pO3M10YaTO
IiATOTOBKY [1O KJIiIHIYHUX BUIIPOOYBaHb. [I0Ka3aHO MO>KJIMBICTh BHECEHHS LOJATKOBUX aHTHOAKTEPiabHUX
KOMIIOHEHTIB B CKJIaJ, MO (iKOBaHOI KOJIareHOBOI MaTPUlli Ta BIPOBAI)KEHO B BETEPUHAPHY IPAKTUKY
MoaMpiKoBaHi aKTUBATOPOM NPOTPOMOIHY KOJIar€HOBI MaTpULLi 3 JOAABaHHSIM MOBiIOH-10Ay Ta LedTioPypy.
3acTocyBaHHS aKTMBATOPA POTPOMOIHY JO3BOIMIIO PO3POOMTH KOMILJIEKT [1JIsl OJl€P>KaHHS ayTOJIOTIYHOTO
(ibprHOBOTrO reJto, SKUil BoJIoJie pereHepaTuBHUMU BIACTUBOCTSIMU. [IpoBeieHO MOKITiHIYHI JOCTiIKeHHS, SIKi
niATBEpAUIY 6€3N1EYHICTh Ta HETOKCUYHICTh BUPOOY. [IpoBeneHo ycmillHi KiliHiuHi focifkeHns, Ha 6a3i TOB «Mef,
Cepsic KoHcanTunr». I1igjocKyTHe BBeIEHHS ayTOJIO0riYHOro (Gpi6PUHOBOrO reJio nalieHTaMm, SKUM IIPOBOIUIACh
TOTaJIbHA LIUPKYJIIPHA F€MOPOiEeKTOMIS 3 JIOCKYTHOIO aHOMJIACTUKOIO, 3aCBiTYMIIO BUCOKUI PaHO3arol0BaJIbHUI
NOTeHI1jajl Ta 6€3MeYHiCTh BUPOOY. 3apOIIOHOBAHO NIPETPOMOiH-1, SIK MOJIEKYJIIPHUI MapKep reHepallii akTUBHOTO
TPOMOiHY, Ta PO3POOJIEHO CIIOCIO MOro KiIbKICHOTO BU3HAYEHHS B IJ1a3Mi KPOBi. B OCHOBY MeTOAy IOKJIaZI€eHO
3[IaTHICTb €KaMyJliHy aKTUBYBATH SIK iIHTAaKTHUI IPOTPOMOiH, TakK i IpeTpoM6iH-1, Ta 3MATHICTb AE€TEKTyBaIN JIULIE
iHTaKTHUI TPOTPOMOIH B TPOMOOILIACTUHOBOMY TecTi. Crloci6 Bu3HaueHHs IpeTpoMO6iHy-1 yCIiIHO BIPOBaIKEHO
B J1abOpaTOPHY NPakTUKy. OTPMMaHO MOHOKJIOHAJIbHI @aHTUTi/IA [0 npoTeiny C, 1o Aajno 3MOory CTBOPUTHU
iIMYHOZ1arHOCTUYHY TECT-CUCTEMY [IJIF FOTO KUJIBKICHOrO BU3HAY€HHA Y I1J1a3Mi KPOBi. 3HMKEHHA PiBHIO nIpoTeiny C,
sIKe BiOyBa€eThCS 32 paxyHOK MOro Tigposiizy TPOMOIHOM, 3aIIpOIIOHOBAHO SIK MapKep IOSIBU TPOMOiHY B KDOBOTOL].
YI0CKOHaIeHO CIocib KiNbKiCHOro iMyHO[iarHOCTUYHOTO METOJy BU3HAUEHHSI KOHILIEHTPallii po3unHHOro (pi6bpuHy
B IJIa3Mi KPOBi. 30Kpema, po3po6sIeHO YMOBHU 17151 AudepeHLianii «paHHIX» pOpM pO3YMHHOTO PibpuHY, TOOTO
pozunHHOro QibpuHYy, o He MifnaBascs rigposisy niaa3minoreHom. Ha mogenpHux cucremax LPS-iHmykoBaHOTO
3arasieHHs Ha MUILIAX, iHCYJIIHO-PE3UCTEHTHOCTI Ta 3allajIeHHs], CIPUYNHEHOTO pajlialliiHUM OIIPOMIHEHHSM, Ha
IIypax OKa3aHO HAaKOIIMYEHHS 3a3HaY€HUX MapKePiB [10sBU TPOMOIHY B KPOBOTOLIi 3a yMOB 3anasieHHs1. [TokazaHo
IiarHOCTUYHY €(PEeKTUBHICTb KiJIbKICHOrO BU3HAUY€HHS MpeTpoM6iHy-1, npoTeiny C Ta po3dynHHOro GibpuHy 11
BUSIBJIEHHS] PU3UKY TPOMOOYTBOPEHHSI. BHSBIEHHO 3B'S130K KJIIHIYHMX [TPOSIBIB 3 TIOSIBOIO LINX MapKepiB
BHYTPIIIHbOCYJMHHOIO YTBOPEHHS TPOMOiHY 3a ileMiuHOi XBOpoOu ceplisl, yCKIaIHEHOi BariTHOCTi, CUCTEMHOTO
4EpPBOHOTr'O BOBYAKA, ONEpallill 3 NPUBOLly aHEBPU3MU YEPEBHOI A0PTU Ta €HJIONIPOTE3YBAHHS KYJIbIIOBOTO CYIJIO00Y,
OIiKOBOi TpaBMU, MOPOIHOTO OXXUPiHHS, Mics nepeneceHoro COVID-19. O6rpyHTOBaHO Napafurmy NepeMruKaHHS
€H3MMaTUYHOI aKTUBHOCTI TPOMOIHY MiX cybcTpaTaMu (IpOTpoMbGiHOM, pibprHOreHoMm, nporeinom C), BinnosigHO
IO CTaHy €HJIOTEJIiI0 CYAH Ta 3MiHU KOHLIEHTPaLlii IpOTPOMOiHy Ta ¢ibprHOreHy.

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>kaBHHHM peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHM. OyHIaMeHTasbHI HAyKOBI HOCIIIIKEHHS 3 HANGLIbII
Ba)KJIMBYX IPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIYHOTr0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO IIOTEHIiay 1715 3a6e3re4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOTO PO3BUTKY
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