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Pedepar:

1. Perynsauis mpouecis, OB'SI3aHUX 3 iIHTETPUHOBUMMU PELIENTOPamMu, abo iHTETPUHAMHU, € AKTYyaJIbHUM i
NEPCIEKTMBHUM HAINpPSIMOM Yy PO3pO61li 3aC06iB, CIPSIMOBAHUX HA 3HMKEHHS IPOKOATYJISIHTHOTO NTOTEHIIialy
TPOMOOLMTIB Ta IPUTHIYEHHSI OHKOT€He3y. AHTarOHiCTY iHTErPUHOBUX PELIENTOPIB (AE€3iHTErPUHM) 30aTHI
B3a€MOJIITU 3 iHTErpUHaMU, 6JIOKYIOUM IXHIO B3a€MOJI0 3 jliraHgaMy. OCKIbKY iHTETPUHY aKTUBHO 3aJIy4eHi [0
IIPOLIECiB, sIKi BIJIMBAIOTh Ha PopMy, ITpotidpepaliito, TPAaHCKPHUIILLIO, Ta Mirpalio NyxXJIMHHUX KJIiTHH, [e3iHTerpuHU
MOXYTb OYTH OCHOBOIO J1J11 PO3POOKU TepareBTUYHUX 3aCO0iB JIiKyBaHHSI OHKOJIOTIYHUX 3aXBOPIOBaHb. bijblll TOTO,

ix MOXe 6YTI/I BUKOPUCTAHO SIK KOMIIOHEHTU [JId TEPATIEBTUYHOT'O MOHiTOpI/IHFy, OCKIiJIbKU ILCBiHTeI‘pI/IHI/I MOXYTb



IOTIOMOTI'TY 3MEHIINTH iHBA3UBHICTb IyXJIMHHUX KJITHH, 10 0OMEeXYe 30aTHICTh OCTAHHIX O METaCTa3yBaHH.
Juceprauifiny poboTy NPUCBSIYEHO OTPUMAHHIO Ta XapaKTEPUCTHL [e3iHTerprHiB 3 OTPYTU 3Mill 3 METOI0 aHali3y
ixHbOI fiii Ha iHTerprMH-onocepeKOBaHi B3aeMolii TPOMOOLIUTIB Ta MYXJIMHHUX KJITHH, a TAaKOX iX anpobarii in vivo
17151 3HVDKEHHS ITPOKOAryJISHTHOTO MOTEHIiasly TPOMOOLUTIB Ta iHBa3MBHOTO MOTEHIialy MYXJIMHHUX KJIITHH.
[lln19x0M MOJIeJIIOBAaHHS Ha TBAPUHAX MATOJIOTIYHMX CTAHIB, MOB'SI3aHMX 3 PU3MKOM BHYTPIlIHbOCYJUHHOTO
TPOMOOYTBOPEHHS, 6YJI0 BUSIBJIEHO 3HMKEHHSI arperauiiiHoi 31aTHOCTi TpoMOOLIUTIB 3a rernatosy (- 20 %),
ingikysanHa COVID-19 (- 50 %), roctporo 3anasneHHs (- 54 %) Ta rocTpoi mpomeHeBoi xBopobu (- 35 %). [TokazaHo
30iJIbII€HHS [IPOKOATYJISHTHOTO TIOTEHIIialy TPOMOOIIMTAPHOI JIAHKU FeMOCTa3y 3a fiabeTy (+ 40 %), aTepockiieposy
(+40 %) Ta renatuty (+ 15 %), mo noTpedye Kopekuii iHribiropamu arperariii TPOMOOLIUTIB, OTHUM 3 IKEPEJ SIKUX €
OTpyTa 3Miil. 3a [onomoro xpomarorpadiii OTpuMaHo eeKTpodOpeTUYHO YUCTI ITpenapary iHribiTopis arperariii
TpombouuTiB 3 oTpyTH Echis multisquamatus, Calloselasma rhodostoma Ta Bitis arietans (MoJsiekyssipHi Macy,
BM3HAYEHi 32 BUKOPUCTAHHS METOAY Mac-CIIeKTpoMeTpii, ckiagaioTs 14,9 kDa, 13,1 kDa, 13,7(9) kDa BinnosingHO).
OxapakTepru30BaHoO iX [Iil0 Ha arperaiiio TpPOMOOIIUTIB, Ta OBEEHO, 0 BOHU 3[1aTHi 6e3rocepeHbO B3aEMOIIATY 3
GPIIbllla-penentopamMmu TPOMOOILUTIB, a OTXKE HaJIeXXaTh N0 AE3iHTETPUHIB. 3 TOETHAHHSIM METO/iB Mac-
CIEKTPOMETPIi Ta KOMITIOTEPHOTO MOJEIOBaHHS ifeHTU(iKoBaHO Ae3inTerpuH 3 oTpytu Echis multisquamatus ta
3aIIPOIIOHOBAHO MOIeJIb HOT0 IIPOCTOPOBOI CTPYKTYpH. [JoBeZieHo edeKTHUBHE 3HIDKEHHS arperariii TpoM601uTIB 3a
IIPUCYTHOCTI fie3iHTerpuHy 3 oTpyTH Echis multisquamatus in vitro (IC50 = 1,5 MkM) Ta 3a yMOB
BHYTPIIIHbOCYJMHHOIO BBEJEHHS LIypaMm in vivo. ¥ IOoCiIpKeHH] ex vivo 110Ka3aHo e(eKTUBHE iHriOyBaHHS
arperatii Tpom6o1uTiB fe3inTerpuHoM 3 oTpyty Echis multisquamatus y 36araueniii TpombonuTaMu 1naa3mi KpoBi
0Cib 3 acTipMHOPE3UCTEHTHICTIO ITif] YaC Tepariii renapuHoOM Ta acripuHoM. [TokazaHO MPUTHiYeHHS
npoJlipepaTUBHOI aKTUBHOCTI KJIITUH JliHii KapunHomu JsiereHs JIbwic (LLC), knituH mikporaii mumi (BV-2), MAEC Ta
HeLa mig nmieto pesinterpuny 3 orpytu Echis multisquamatus (IC50 cranosuno 0,48 mxM, 0,40 MxM, 0,47 MxM, 0,20
MKM BinnoBinHo). [TokazaHo rajbMyBaHHS IYXJIMHHOTO POCTY (HO 55 %) Ta mpurHiueHHs metacrasyBaHHs (99 % 3a
00'eMOM) 32 YMOB IlepeBUBaHHS ypamM Ta mumam kiituH LLC npu 3actocyBaHHi fgesinterpuny 3 otpyTu Echis
multisquamatus sIK IPOTUITYXJIMHHOTO areHTa. Y x0Ji BAKOHaHHs1 POO0TU JOBEIEHO, 110 3aCTOCYBAHHS aHTAroOHICTiB
iHTErpMHOBUX pPeLeNTOPiB €(PEKTUBHO NPUTHIUy€e iHTErpUH-0NOCEPEAKOBaHI QYHKLII KJIITUH: y BUIAAKY
TPOMOOLMTIB — iHribye ixHIO arperatito in vitro Ta in vivo, a y BUNagKy nyxJvHHUX KJIiTUH — 3MEHIIY€E BYDKUBAHICTb
Ta 3JATHICTb 10 aaresii, 3anobiraroun nporpecii NyxJanHU Ta METACTa3yBaHHIO in vivo. Takum YMHOM, poboTa
IpefCcTaBiisie CO6010 3aBepIIEHMIT UKII [TOIYKOBUX POOIT, SIKUI IOYMHAETHCS 3 BUOOPY NATOJIOTIYHMX CTaHIB, 32
SIKMX HeoOxifnHe iHribyBaHHS Ipoliecy arperauii TpoMOOLUTIB, IPOLOBKYETbCSI CKPUHIHIOM OTPYTHU 3Mil, SIK
IKepesa MOTEeHI[iMHUX aHTUarperaHTHUX areHTiB, IOBHOIO XapaKTePUCTUKOIO Ta ineHTudikalieto nosyinenTuais -
AQHTAaroHICTiB IHTETPUHOBUX PELENTOPIB, Ta 3aBEPIIYETHCS YCIIIIHOIO apobalielo Hanobinb e(peKTUBHOTO
Ie3iHTerpuHy in vivo. OKpeMOI0 BaKJIMBOIO CKJIaI0BOI0 POOOTH € (POPMYBAHHS YSIBJIEHHS PO BU3HAYAJIbHY POJIb
IHTEerprMH-OINOCEPEIKOBAHYX B3a€MO/IiN y IpoLeci aaresii Ta MeTacTa3yBaHHS MyXJIMHHUX KJITUH, 110 HE JIAIIe
BHOCUTbD BKJIaJl Y PO3yMiHHSI OHKOT€He3y, ajie i BiIkprBae MOKJIMBOCTI [J1s1 pO3POOKY HOBUX IIPOTUIYXJIMHHUX
[penaparis.

2. Regulation of processes associated with integrin receptors, or integrins, is a relevant and promising direction in
the development of agents aimed at reducing the procoagulant potential of platelets and suppressing oncogenesis.
Integrin receptor antagonists (disintegrins) are capable of interacting with integrins, blocking their interaction
with ligands. Since integrins are actively involved in processes that affect the shape, proliferation, transcription,
and migration of tumor cells, disintegrins may be the basis for the development of therapeutic agents for the
treatment of cancer. Moreover, they can be used as components for therapeutic monitoring, since disintegrins can
help reduce the invasiveness of tumor cells, limiting their ability to metastasize. The dissertation is devoted to the
isolation and characterization of disintegrins from snake venom in order to analyze their effect on integrin-
mediated interactions between platelets and tumor cells, as well as their in vivo testing to reduce the procoagulant
potential of platelets and the invasive potential of tumor cells. By modeling pathological conditions associated with
the risk of intravascular thrombosis in animals, a decrease in platelet aggregation was found in hepatosis (-20%),
COVID-19 infection (-50%), acute inflammation (-54%), and acute radiation sickness (-35%). An increase in the



procoagulant potential of the platelet link of hemostasis was shown in diabetes (+40%), atherosclerosis (+40%), and
hepatitis (+15%), which requires correction with platelet aggregation inhibitors, one source of which is the snake
venom. Using chromatography, electrophoretically pure preparations of platelet aggregation inhibitors were
obtained from the venom of Echis multisquamatus, Calloselasma rhodostoma, and Bitis arietans (molecular weights
determined by mass spectrometry are 14.9 kDa, 13.1 kDa, 13.7(9) kDa, respectively). Their effect on platelet
aggregation was characterized, and it was proven that they are capable of directly interacting with platelet
GPIIbllla receptors and, therefore, belong to desintegrins. Using a combination of mass spectrometry and
computer modeling, a desintegrin from the venom of Echis multisquamatus was identified and a model of its
three-dimensional structure was proposed. An effective reduction in platelet aggregation in the presence of
desintegrin from Echis multisquamatus venom has been demonstrated in vitro (IC50 = 1.5 pM) and under
conditions of intravascular administration to rats in vivo. An ex vivo study showed effective inhibition of platelet
aggregation by desintegrin from Echis multisquamatus venom in platelet-enriched blood plasma from individuals
with aspirin resistance during heparin and aspirin therapy. Inhibition of the proliferative activity of Lewis lung
carcinoma (LLC) cells, mouse microglia (BV-2) cells, MAEC, and HeLa cells was demonstrated under the action of
desintegrin from Echis multisquamatus venom (IC50 was 0.48 uM, 0.40 pM, 0.47 uM, and 0.20 pM, respectively).
Inhibition of tumor growth (up to 55%) and suppression of metastasis (99% by volume) were demonstrated in LLC
cells transplanted into rats and mice when disintegrin from Echis multisquamatus venom was used as an antitumor
agent. In the course of the work, it was proven that the use of integrin receptor antagonists effectively suppresses
integrin-mediated cell functions: in the case of platelets, it inhibits their aggregation in vitro and in vivo, and in the
case of tumor cells, it reduces survival and adhesion capacity, preventing tumor progression and metastasis in
vivo. Thus, the work represents a complete cycle of research, which begins with the selection of pathological
conditions in which inhibition of platelet aggregation is necessary, continues with the screening of snake venom as
a source of potential antiplatelet agents, complete characterization and identification of polypeptides -
antagonists of integrin receptors, and ends with the successful testing of the most effective disintegrin in vivo. An
important component of the work is the formation of an understanding of the decisive role of integrin-mediated
interactions in the process of adhesion and metastasis of tumor cells, which not only contributes to the
understanding of oncogenesis, but also opens up opportunities for the development of new antitumor drugs.
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Baache IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Bopucosa TetsiHa OsiekcaHipiBHA

[InaTonoB Oser MakCUMOBUY

VKpIHTEI

[Opuenko TeTsHa AHaTOJIiBHA



