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Pedepar:

1. 3n1051KiCcHi HOBOYTBOPEHHS —~ OJJHA 3 HAWBaKJIUBIIINX MEJMKO-6i0JIOTYHMX Ta COLiaJIbHO-€KOHOMIUHUX [TpObJIeM B
yCbOMY CBiTi Ta B YKpaiHi.MeTacTa3yBaHHs € OCHOBHOIO IPUYMHOI0 CMEPTi XBOPUX 3 OHKOMNAToJIoriel0. [lomupeHHs
IIYXJIMHHOTO IIPOLIECY Y BilJaJIeHi OiJISIHKY BiOyBA€ThCS IEPEBAKHO JIIMPATUIHOIO CUCTEMOIO, a TAKOX, 3 TOKOM
KpOBi. 30i7bIIeHHS TyXJIMHY Ta ii arpeCUBHICTh 3HAYHOIO MipOIO 3aJIEXXUTH Bifl 3TATHOCTI PaKOBUX KJITUH
BUKJIMKATU HEOAHTioreHes i MeTacTasdyBaHHs. Ha TemnepilHiil yac 0co6MBY yBary NpuiiisioTh BUBYEHHIO Pi3HUX
[IATOJIOTIYHUX 3MiH CUCTEMU I€MOCTa3y Y OHKOJIOTIYHUX XBOPUX 3 METOIO NOJIIIIEHHS Pe3YJIbTaTiB JIiKyBaHHS
LJISIXOM OLIiHKM 3HaY€HHs1 MapKepiB rinepkoaryssuii. PapmaxosioriyHa MOAYJIsList pOCTy NyXJIMHU Nlependadae

BILJIMB Ha Pi3Hi KJIITMHHI Ta MOJIEKYJISPHI IJISIXM 3 METOIO TaJIbMyBaHHS PO3BUTKY IYXJIMHU a00 MiBUILIEHHS



€(eKTUBHOCTI IPOTUINYXJIMHHO]I Teparii. AHTUKOAryJISHTU B KOHTEKCTi OHKOJIOTIYHMX 3aXBOPIOBAaHb
3aCTOCOBYIOTbCS 1151 TPOQINAKTAKY Ta JIIKyBaHHSI TPOMOO3iB, SIKi YaCTO BUHMKAIOTD SIK YCKJIQAHEHHS ITyXJINHHOTO
IIPOLIECY YU NIPOTUNYXJIMHHOI Teparii. Ha cboropHi, pe3yabTaTi Cy4aCHUX JOCIIIPKEHDb OXOILIIOIOTh INPOKUI
CIIEKTP HAayKOBUX IIpallb, IPUCBSYEHMX CaMe NIPOTUIYXJIMHHIN Ta aHTUMETACTATUYHIN aKTUBHOCTI aHTUKOATyJISIHTIB
npsmoi fii. ToMy HouIyK Ta po3podKa HOBUX CXEM JIiIKyBaHHS 3JI05IKICHUX HOBOYTBOPEHb 3 IIperapaTaMu CyIIpoOBOAY
PO3LINPIOE MOXKJIUBICTb IPOTUNYXJIMHHOI Teparii. MeToo po6oTu 6yJI0 NOCIiI)KeHHSIBIIJIMBY 3aCTOCYBaHHS
AQHTUKOATYJISIHTIB IPSIMOI Aii,cysionekculy Ta €HoKcanapyHy, Ha (POHi 3aCTOCYBaHHS 3 IPOTUIYXJIMHHAM 3aCOO0M
L[MCIJIATYHY Ha YTBOPEHHS METACTa3iB y JiereHsx munei-camuis JiHii C57BL/6 Ha TJ1i CTIOHTaHHO METAaCTa3yi4oi
MOJIeJIi MyXJIMHHOTO POCTY KapLMHOMM JiereHb JIpioica; OLiHLIi BIIJINBY HA '€ MaTOJIOTi4Hi, KOaryJOMeTPUYHi
IIOKa3HUKYU CHCTEMU reMOCTa3y, TPOMOOLMTOINOE3Y Y NOCiAHUX TBAPUH Ta BUSBJIEHHIO 6i0MapKepiB, sIKi IOB'sSI3aHi 3
MeTacTazyBaHHIM. KapiuHomy jiereHs Jlboica nepeuenopany B KoHIeHTpauii 34105 kit y 0,3 mit ¢is.
PO34MHY,BHYTPIlIHbOM'SI30BO, B IIPaBy romisiky mueii ainii C57BL/6. [JocnigpKyBaHi npenapaT yBOAWIN Y
HACTYIHUX [103aX Ta PEXKMMaX: IMACIJIATUH HAa 4-Ui eHb MiCJisl ePeleleHHs MyXJIMHHUX KIITUH Y 103i 6,0 Mr /KT,
0/IHOPa30BO, BHYTPIlIHLOOUYEPEBUHHO; CYJIOJEKCU, Ha 5-Uil JeHb IicJIs epellereHHs NyXJIMHHUX KIIiTHH Y [03i
2,0 Mr/Kr, BHyTpilIHbOM'5130B0, 20 [HiB; €HOKCAllapUH Ha 5-Uil eHb MiCJIs epellelyIeHHs] TyXJIMHHUX KIIITUH Y
1o3i 10,0 Mr/kr, nigmkipHo, 20 nHiB.KOHTpOIBHOIO IPyIIOI0 cayryBany Myl - camii JiiHii C57BL /6 6e3 myxiuH. o
NI0YaTKYy [epeLleIVIEHHS KIIITUH KapLMHOMM JiereHb JIbloica y BCiX eKCIIepUMEHTaIbHUXMUIIEN6YIIO TPOBEIEHO
aHaJli3 Ha 4ac 3CifaHHs KpoBi 3a MopasilleM, TaKOX IIPoLenypy NOBTOPIOBaIM Ha 14 Ta 28 gui mocaigxkeHnns. Ha 28
IleHb eKCIIEpUMEHTY,0e3I10cepeJHbO Nepe] eBTaHa3i€elo, BCiX Mullel 6ysio 3BasKeHO Ta I1if, JIerkuM eQipHuM
HapKo30M 0yJi1 BifiibpaHi 3pa3ku KpoBi 3 OpOiTaJIbHOTO BEHO3HOTO CUHYCY TBApHUH. Y BCiX TBApUH OyJI0 BUIYYEHO Ta
3BXXEHO CEJIE3iHKY, JIETEHI, BiflibpaHo KicTKOBUI M0O30K. [10Ka3aHo, 1110 IpU 3aCTOCYBaHHI CyJoieKcuy, (Ha (poHi
LMCIJIATHHY) BilCOTOK raJIbMyBaHHsI YTBOPEHHS METACTA3iB Y JIET€HSX CTAaHOBUB - 97,42 %. [1pn yBeeHHi
€HOKcanapuHy (y 0€JHaHHi 3 I[UCIIJIATHHOM) YTBOPEHHSI MeTacTasiB raabmysasioch Ha 71,01 %. 3a yMOB yBeieHHS
LMCIUIATMHY 3a3HaY€HNN ITI0KAa3HUK CTAaHOBUB 36,83 %. Ha Ty1i MeTacTa3yio4oro nNyxJIMHHOTO POCTY KapLIMHOMU
siereHs JIbloica po3BUBAETHCSI TillepKOAryJIsList - CKOPOUYEHHs yacy 3cifaHHs Kposi g0 0,81 + 0,25 xB Ta
TPOMOOLIMTOIIEHIS - KiJIbKICTb TPOMOOLUTIB Y KPOBi 3HIKYBajlach Ha 55 — 57 %.Y KOHTPOJIbHUX TBApuH (6€3
IIYXJIMHY) LeMT0Ka3HMUK CTaHOBUB Bif5,12 + 0,19 xB 110 5,96 + 0,47 xB, KiNbKiCTbTpOMOOLUTIBOYIA Ha PiBHI802,75 +
116,48(103 /mkJ1).BmicTiGprHOTeHy Y M1a3MiKpOBiIOCIJHUX TBapYH,IO0CTOBIpHOMIABUIYBaBcs 10 4,50 + 0,96
MT/MJly [IOPiBHSIHHI 3 JAaHMMITOKa3HMKOMKOHTpOJIbHUXMUIEH — 3,42 + 0,38 mr/mi. TIpu
BM3HAUYEHHINIPOTPOMOIHOBOTO Yacy y MUILE 3 MeTacTazaMu 0e3 JIiKyBaHHSI0YJIOBCTAaHOBJIEHO3HIDKEeHHS 10 12(11;12)
C, @ Y KOHTPOJIbHOI IpynuBiH cTaHOBUB 16,33 + 1,75 c. MOHOTepanisiyCIIaTUHOM CYIIPOBOKYBaJIach 30iIbIIEHHIM
4acy 3CifjlaHH4 KpoBi y 4,9 pa3u Ta NiiBULLEHHSM KiJIbKOCTI TPOMOOLMTIB y 1,7 pa3u y OPiBHSIHHI 3 3a3HaY€HUMU
[IOKa3HUKaM!U TBAPUH 3 IlepelIenseHo0 KapuuHoMmoro JIpioica 6e3 slikyBaHHs. BmicT ¢ibprHOreny ra
IIPOTPOMOIHOBHUII Yac LOCTOBIPHO He BiIPi3HSIMCH Bifl 3a3HaY€HUX [TOKA3HUKIB MUIIel KOHTPOJIbHOI IPYIIH.
BopHouac, Teparlis aHTUKOAryJIsiHTaMU 3 LUCIIJIATUHOM, CYIIPOBOJKYBajach OCTOBIPHUM 30iJIbIIEHHSIM Yacy
3cimanns kposi B 10,12 i 11,10 pasy, BignoBigHo. KiIbKicTb TPOMOOLMTIB Y KPOBi JOCJIIHAX TBAPYH, DY 3aCTOCYBaHHI
CYJIOJIEKCUy 3 IUCIUIATUHOM, OyJla Ha PiBHi KOHTPOJIbHOI TPy TBAPUH 6€3 MyXJIUH. TaKUM YMHOM, TOPiBHSJIbHUN
aHaJIi3 OTPUMAHUX IAHMX BUSIBUB 3HAYHE 3HIDKEHHSI METACTAaTUYHOI aKTUBHOCTI €NiiepMOigHOI KApLIMHOMU JIET€Hb
JIpoica 3a yMOB 3aCTOCYBaHHS aHTMKOATYJISHTIB IIPSAMOI Aii B IO€HaHHI 3 LUCIUIATUHOM, Hi’K BUKOPUCTaHHS
LMCIUIATHAHY, K MOHOTepaIlii. Pe3ysbTaTi JOCTiIKeHb MOXKYTb CTaTH OCHOBOIO PO3POOKY HOBUX CXEM JIIKYBaHHSI
OHKOJIOTIYHMX XBOPUX 3i 37I05IKICHUMY HOBOYTBOPEHHSIMHU, SIKUM IPUTAMaHHUI T'€éMaTOre€HHUI IJISIX

METAaCTa3yBaHHA Ta CIIPSAMOBAHUX Ha TpOM6OILI/ITapHi MillleHi.

2. Malignant neoplasms represent one of the most significant medical, biological, social, and economic challenges
globally and in Ukraine. Metastasis remains the primary cause of cancer-related deaths.Tumor dissemination to
distant organs predominantly occurs via hematogenous spread. Tumor progression and aggressiveness largely
depend on the ability of cancer cells to induce neoangiogenesis and metastasis. Currently, particular attention is
paid to studying pathological alterations in the hemostatic system in oncology patients to improve the rapeutic
outcomes through the evaluation of hypercoagulation markers in the treatment of this category of patients.



Pharmacological strategies as to tumor growth involve influencing various cellular and molecular pathways to
inhibit tumor development or enhance the efficacy of antitumor therapy. In oncology, anticoagulants are
employed to prevent and treat thrombosis, which frequently arises as a complication of both malignancy and
antitumor therapies. Today, the results of modern research cover a wide range of scientific works devoted
specifically to the antitumor and antimetastatic activity of direct-acting anticoagulants. Therefore, the search and
development of new treatment regimens formalign antneoplasms with accompanying drugs expands the
possibilities of antitumor therapy.The aim of the study was to investigate the effects of direct-acting
anticoagulants sulodexide and enoxaparin, under administration of the antitumor agent cisplatin, on lung
metastases in male C57BL /6 mice using a spontaneously metastasizing Lewis lung carcinoma model.The study also
assessed hematological and coagulometric parameters of the hemostatic system, thrombocytopoiesis, and
identified potential biomarkers associated with metastasis. Lewis lung carcinoma cells (3100 cellsin 0.3 ml of saline)
were inoculated intramuscularly into the right thigh of the C57BL /6 mice. The studied drugs were administered in
the following doses and regimens: cisplatin - on day 4 post-inoculation, 6.0 mg/kg, singl eintraperitoneal
injection; sulodexide - on day 5 post-inoculation, 2.0 mg/kg, intramuscularly, daily for 20 days; enoxaparin - on
day 5 post-inoculation, 10.0 mg /kg, subcutaneously, daily for 20 days. The control group was male C57BL /6 mice
with outtumors. Before inoculation of Lewis lung carcinoma cells, all mice underwent blood clotting time
evaluation using the Morawitz method. The procedure was repeated on the 14th and 28th day of the study. On the
28th day of the experiment, immediately before euthanasia, all mice were weighed and blood samples were taken
from the orbital venous sinus of the animals under light ether anesthesia. The spleen and lungs were harvested and
weighed from all animals, and bone marrows amples were collected. Sulodexide, under cisplatin administration,
inhibited lung metastasis formation by 97.42 %. Enoxaparin in combination with cisplatin reduced metastasis
formation by 71.01 %. Cisplatin monotherapy showed only 36.83 % inhibition of lung metastases. Hypercoagulation
develops against the background of metastatic tumor growth of Lewis lung carcinoma - clotting time was reduced
to 0.81 + 0.25 min, and platelet counts dropped by 55 - 57 % providing evidence of thrombocytopenia. In control
animals (without tumors), clotting timeranged from 5.12 + 0.19 min to 5.96 + 0.47 min, and platelet counts were
802.75 + 116.48 (103 /ul). Fibrinogen levels in tumor-bearing mice increased significantly to 4.50 + 0.96 mg/ml
compared to 3.42 + 0.38 mg/ml in controls. Prothrombin time decreased markedly to 12 (11;12) s in animals with
lung metastases, while in controls it was 16.33 + 1.75 s. Cisplatin monotherapy (6.0 mg/kg, single dose) increased
clotting time 4.9-fold and platelet count 1.7-fold compared to untreated animals with inoculated Lewis carcinoma.
Fibrinogen content and prothrombin time remained comparable to those in control mice. At the same time,
therapy with anticoagulants under the use of a single dose of cisplatin was accompanied by a significant increase
in blood clotting time by 10.12 and 11.10 times, respectively. The number of platelets in the blood of experimental
animals when using sulodexide in combination with cisplatin was at the level of the animals without tumors. Thus,
comparative analysis of data obtained revealed that sulodexide and enoxaparin, when used as anadjunct to
cisplatin, significantly reduced the metastatic activity of Lewis lung carcinoma, compared to the use of cisplatin as
monotherapy. The results of the research may become the basis for the development of new treatment regimens
for cancer patients with malignant neoplasm scharacterized by a hematogenous route of metastasis and directed
at platelet targets.
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Inentudikarop ORCID ID: 0009-0000-2693-0394
JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHa ycTaHoBa "THCTUTYT papMaKoJIoTii Ta TOKCUKOJIOTIi"

HanjionasnbHoi akafiemii MEJUYHUX HayK YKpaiHU

Kog, 3a €IPIIOY: 02011901

Micue3HaxoaKeHHsI: By.. Autona llenika, Kuis, 03057, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHM 3[0POB'd YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi
Biacue IpizBume Im's I1o-6aTbKOBI 'purop'esa l'anna CasiBHa

TOJIOBH pajgu

Bnacue IlpisBume Im'a [To-6aTbKOBI T'purop'esa 'anna CasisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BiAHOBiAaJIbHHI';I 3a lli,ILI‘OTOBKy Tanina CycaHHa CanraHaTtiBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTtosiiBHA

OisSIIBHOCTI




