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nodes, conjunctivitis and Koplik’s spots were less often diagnosed, but manifestations of intestinal syndrome were
more often recorded than during the outbreak in 2006.
Key words: measles, epidemic outbreak, clinical features, course.
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Metastasis is the leading cause of death in patients with cancer. The spread of the tumor process to distant sites
occurs mainly through the bloodstream. Tumor growth and aggressiveness largely depend on the ability of cancer
cells to cause neoangiogenesis and metastasis. Special attention is paid to the study of various pathological changes
in the hemostatic system in cancer patients to improve treatment outcomes by assessing the value of hypercoagula-
bility markers and the coagulation framework of the tumor cell in treating this category of patients.

The aim of the experiment was to investigate the effect of a direct-acting anticoagulant, an antithrombotic drug
of the LMWH group, enoxaparin at a dose of 10.0 mg/kg on the metastatic activity of Lewis lung carcinoma (LL),
transplanted into male C57BL/6 mice by subcutaneous injection for 20 days and to assess pathological changes in
platelet hemostasis, whole blood coagulation activity and their relationship with metastasis progression.

Under conditions of enoxaparin administration at a dose of 10.0 mg/kg against the background of metastatic
tumor growth on day 28 of the study, a significant reduction in the metastatic activity of Lewis lung carcinoma was
found. A comparative analysis of the platelet component of the hemogram and the coagulation activity of whole
blood of experimental animals with LL carcinoma revealed a significant reduction in blood clotting time, pathologi-
cal enlargement of the spleen (splenomegaly), which is a consequence of increased platelet sequestration and an
increase in the splenic pool, causing thrombocytopenia. At the same time, enoxaparin therapy at a dose of 10.0 mg/
kg is accompanied by a significant increase in blood clotting time and an increase in the number of platelets in the
blood of experimental mice.

Key words: anticoagulants, Lewis lung carcinoma, metastases, C57BL/6 mice.
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The experimental study was performed within the  “Study of the effect of anticoagulants on metastasis and
framework of the research work of the Oncopharma-  the effectiveness of anticancer therapy” (state registra-
cology Laboratory of the Department of Pharmacology ~ tion number 0123U101245).
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Introduction.

It is known that malignant neoplasms are one of the
most critical medical and social health problems that re-
duce the quality of life and cause high mortality rates.
According to the bulletin of the National Cancer Registry
of Ukraine, in 2022, a total of 93276 new cases of cancer
were registered in the country (45426 in men and 47850
in women), and 39085 deaths occurred [1].

Even though for patients with certain types of tu-
mors, the 5-year survival rate is 90% [2, 3], a significant
number of cases are diagnosed at late stages, after the
onset of metastasis; in this case, the 5-year survival rate
decreases to (5-25)% [3, 4]. Metastasis is one of the fatal
manifestations of tumor growth, the transfer of tumor
cells at a distance from the main node and the develop-
ment of a tumor of the same histological structure in
another tissue or organ, and the main cause of death in
patients with malignant neoplasms [5].

It has now been proven that malignant tumors
have prothrombogenic effects and that the degree of
hypercoagulation affects the formation of metastases
and gives an unfavorable prognosis for cancer patients.
Platelet activation and their interaction with a cancer
cell are essential in any location of the cancer process,
especially in the presence of metastasis [6, 7]. Platelets
facilitate the circulation of tumor cells in the circulatory
system, as well as their extravasation and colonisation,
and can shield tumor cells from the immune response.
Platelet depletion or inhibition of platelet activation in-
hibits tumor metastasis and affects the course of the
disease [8, 9]. Therefore, disorders in the hemostasis
system in cancer patients require comprehensive cor-
rection at all stages of treatment.

To date, there have been studies on the ability of
low-molecular-weight heparins to inhibit tumor angio-
genesis and proliferation of the OSCC cell line [10]. It is
suggested that the antiproliferative effect of heparin is
due to its antiangiogenic activity by preventing throm-
bin formation, inhibiting tissue factor (TF) and fibrin
formation [11]. Low-molecular-weight heparins are also
the basis for the treatment of cancer-related thrombo-
embolism, but new properties of direct-acting antico-
agulants in terms of their effect on metastasis and the
effectiveness of anticancer therapy when used in com-
bination with anticancer drugs have not yet been suf-
ficiently studied.

The aim of the study.

This study aims to determine the effect of the direct-
acting anticoagulant enoxaparin at a dose of 10.0 mg/kg
on the metastatic activity of Lewis lung carcinoma (LL)
in CS7BL/6 male mice after subcutaneous administration
for 20 days and to assess pathological changes in plate-
let hemostasis and whole blood coagulation activity and
their relationship with metastasis progression.

Object and research methods.

In vivo experiments, 37 male mice of the CS7BL/6 line
weighing 20-22 g (Dali 2001 nursery, Kyiv) were used.
The mice were kept in standard vivarium conditions
at a temperature of (22-24)°C and relative humidity of
(30-70)%, under normal light conditions (12 h of light
and 12 h of darkness). The animals were fed ad libitum
a standard diet for laboratory animals, and water from
the municipal water supply system (after reverse osmo-
sis and UV sterilisation) was provided ad libitum.

The tumorgrowth model used in the experiments
was Lewis lung carcinoma (LL). The LL cell strain was
obtained from the Human and Animal Cell Bank of the
RE Kavetsky Institute of Experimental Pathology, Oncol-
ogy and Radiobiology, National Academy of Sciences of
Ukraine.

LL carcinoma was transplanted at a concentration of
3-10° cells in 0.3 ml of saline intramuscularly into the
right tibia of C57BL/6 mice [12]. Tumorcells were counted
in an MMC-SR chamber [13].

Enoxaparin-Pharmex (Pharmex Group LLC, Ukraine)
was used to administer to the animals. The drug was
stored in a dark, dry place at a temperature not exceed-
ing 25°C.

Before the study, the Bioethics Committee of the
S| «Institute of Pharmacology and Toxicology of the
National Academy of Medical Sciences of Ukraine»
approved the study protocol and procedures related
to the maintenance of animals and their use in the
experiment. All animal manipulations were carried
out following the Law of Ukraine No. 3447-IV «On
the Protection of Animals from Cruelty» [14] and the
European Convention for the Protection of Vertebrate
Animals Used for Experimental Research and Other
Scientific Purposes [15].

In the experiment, the animals were divided into the
following groups: group one (n=7) — control (without
tumour), group two (n=13) — with grafted LL carcinoma,
group three (n=17) — with grafted LL carcinoma and
under the conditions of enoxaparin administration at a
dose of 10.0 mg/kg, subcutaneously, for 20 days. The
experimental animals of the second and third groups
were further divided into two subgroups according to
the term of withdrawal from the experiment (day 28 of
the study and monitoring of life expectancy) [16, 17].
Mice of the first and second groups received 0.9% NaCl
at a dose of 0.1 ml/20 g per animal.

The animals were identified using a system of
individual white tags on the tail.

Animal treatment started on day 5 after the
transplantation of LL cells. Enoxaparin was administered
subcutaneously at a dose of 10.0 mg/kg for 20 days.
Individual doses of the drug were calculated in mg/kg
and ml/g, taking into account weekly changes in each
animal’s body weight.

The effect parameters were the percentage of
inhibition of primary tumorgrowth, the number and
volume of metastases, and the increase in the life
expectancy of experimental animals [16, 17]. The
minimum criterion for activity is an inhibition of
tumorgrowth of more than 50% [17].

The ellipsoid volume formula determined the
tumorvolume. To characterise the metastatic activity
of LL carcinoma, the presence of metastases in the
lungs of experimental animals was assessed on day 28
after transplantation of tumorcells. The number of lung
metastases was counted visually and using a binocular
stereoscopic microscope MBS-10. The size of a visual
metastasis was determined by comparing its diameter
with a millimetre scale. The volume of the metastasis
was calculated based on the assumption of their
sphericity, using the formula for the volume of a sphere.
The effect parameters were the percentage of inhibition
of the volume and number of metastases in the lungs of
experimental animals [12, 16, 17].
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Table 1 - Indicators of the platelet component
of the blood, their methods of determination
and units of measurement

Indicator Method Lz
measurement
Platelets Direct definition 103 pl
Mean platelet volume Calculations fl
Plateletcrit Calculations %
Platelet Distribution Width Calculations %
Platelet-large cell ratio Calculations %

Hypercoagulation and disorganised angiogenesis are
observed against the background of tumorprogression.
Such disorders cause thrombosis and reduce the rate of
intratumoral perfusion and delivery of anticancer drugs
by reducing the effective cross-sectional area of blood
vessels [18]. The Moravitz clotting time [19] and other
methods of determining the clotting time reflect the
speed of the fibrinogen-to-fibrin conversion process.
This method makes it possible to assess the coagulation
activity of whole blood by the rate of clot formation.

Therefore, before the transplantation of LL cells, all
experimental mice underwent a Moravitz coagulation
time assay [19]. The procedure was performed on
days 14 and 28 of the study, which allowed the study
to assess the effect of LL carcinoma and LL carcinoma
+ enoxaparin on the coagulation activity of the
blood of experimental mice.

Selected groups of experimental animals were
euthanised on day 28 of the study. Immediately
before euthanasia, all mice were weighed and

mice, we studied the effect of enoxaparin on the forma-
tion and development of lung metastases and directly
on the growth of the primary tumour. The study results
showed that on day 28 of the experiment, the num-
ber of lung metastases in animals with LL carcinoma
was 6.57+0.94, and their volume was 11.07+2.77 mm3.
Under the conditions of enoxaparin administration, the
number of metastases was 2.0 (2.0; 3.0) (60.88% in-
hibition), and their volume was 0.065 (0.1; 0.48) mm?
(96.88% inhibition) (table 2).

It should be noted that a significant percentage of in-
hibition of metastasis growth in the lungs of experimen-
tal mice indicates that the dissemination of tumorcells
to the lungs from the primary tumorprobably occurred
already against the background of tumorprogression
and will serve as an experimental justification for the
use of direct-acting anticoagulants as a maintenance
therapy for the treatment of metastatic tumours.

A study of the effect of enoxaparin on the primary
tumorshowed that it has a slight antitumoreffect —
19.3%, which is below the significance criterion (>50%)
[17] (table 2), and the average life expectancy of the ex-
perimental animals was increased by 6.29%.

The studies’ results showed that blood coagulation
activity was violated against the background of meta-
static tumorgrowth.

Table 2 - Effect of enoxaparin on tumorgrowth
and metastasis of Lewis lung carcinoma in male C_BI/6
mice under subcutaneous administration for 20 days

(mxm or [me (25%; 75%)], n=7)

tested for coagulation time reduction. Then,
under light ether anaesthesia, blood samples

were taken from the orbital venous sinus for

haematological examination, and euthanasia was

performed by cervical dislocation. The spleen
was removed from all animals and weighed, and

its relative weight was calculated per 100 g of

body weight.
A general haematological analysis of venous

blood allows us to analyse the level of such

indicators of platelet haemostasis as: platelet

count, mean platelet volume, plateletcrit,

Groups . Carcinoma LL +

. Carcinoma LL " p
Indicators enoxaparin
Number of metastases 6,57+0,94 2,0(2,0;3,0)* 0,0023
Inhibition byothe number of ) 60,88 }
metastases, %.
Volume of metastases, mm? 11,07+2,77 | 0,065 (0,1;0,48)* | 0,0006
Inhibition byothe volume of ) 96,88 )
metastases, %.
Primary tumorvolume, mm? 5,74+0,72 3,48 (3,29;4,56) 0,12
Inhibition by primary 1

o - 9,3 -

tumorvolume, %.
Average life expectancy, days | 33,40+0,79 35,50+0,56 0,08
Increase in life expectancy, % - 6,29 -

platelet distribution width, and platelet-large cell
ratio (table 1).

Blood for haematological studies was collected in 0.2
ml tubes with K,-EDTA (VOLES, Ukraine) and analysed
using an automatic haematological analyser Mythic 22
(Orphée SA, Switzerland).

The normality of the data distribution was checked
using the Shapiro-Wilk test. The data obtained were
presented as mean * error of the mean (Mtm) for
normally distributed variables or median and 25th
and 75th quartiles [Me (25% ;75%)] for variables with
non-normal distribution. The statistical analysis of the
experimental results was performed using one-factor
analysis of variance (ANOVA) for normally distributed
variables and the Kruskal-Wallis test for variables with
non-normal distribution. The OriginPro 2023b software
was used for statistical data processing. The difference
between the studied indicators was statistically
significant at p<0.05.

Results of the study and their discussion.

Against the background of Lewis lung carcinoma (LL)
spontaneously metastasising to the lungs of C_BL/6

Note: * — p<0.05 compared to the group with LL carcinoma.

Reduced blood clotting time occurs only with in-
creased thrombosis and allows us to follow the process
in tumorgrowth and metastasis dynamics.

The changes in blood clotting time of experimental
animals with LL carcinoma on day 14 of the study in-
dicate an increase in the coagulation activity of whole
blood: a decrease in blood clotting time to 2.67+0.05
min, on day 28 of the experiment to 0.31 (0.27; 0.46)
min, which indicates hypercoagulation. The introduc-
tion of enoxaparin under these experimental conditions
contributed to the correction of these indicators; on
day 14 of the experiment, the blood clotting time was
(4.07+0.74) min, and on day 28 — (2.65+0.46) min (fig.).

Thus, enoxaparin corrected the reduction in blood
clotting time in animals with LL carcinoma. This effect
is probably due to the antithrombotic and anti-inflam-
matory properties of enoxaparin. The mechanisms of
enoxaparin's antithrombotic effect include antithrom-
bin lll-dependent inhibition of other coagulation factors,
such as factor Vlla, induction of endogenous release of
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tissue factor pathway inhibitor (TFPI), and 8
reduction of von Willebrand factor (VWF)
release from the vascular endothelium 7
into the circulation. These factors contrib-
ute to the overall antithrombotic effect of
enoxaparin.

A complete haematological analysis
of venous blood allows you to determine
the level of platelet haemostasis. Under-
standing the state of platelet haemostasis
can identify potential strategies for further
treatment and substantiate the potential
function of platelets in regulating tumor-
progression.

The analysis of platelet haemostasis
showed that in animals of all experimen- 0

Moravitz blood clotting time, min

0 Days

E control
@ LLC
ﬁ Enoxaparin
]
e
14 Days 28 Days

tal groups there was a significant decrease
in the number of platelets (thrombocy-
topenia) and plateletcrit: (859.43+53.03)
103/mL; (0.59+0.05)% (control group),
(367.714£20.09) 103/mL; (0.24+0.01)% (carcinoma
LL), (495.71+21.41) 103/mL; (495.71+21.41) 103/mL;
(0.33+£0.01)% (enoxaparin), respectively (table 3).

The analysis of the relative weight of the spleen of
mice of all experimental groups showed that spleno-
megaly, a pathological enlargement of the spleen, was
observed in animals with
metastatic tumorgrowth:
0.52+0.06% (control

Figure — Dynamics of changes in blood clotting time in male C57BL/6 mice at the

studied time points of all experimental groups.

2. Against the background of metastasising tumor-
growth of Lewis lung carcinoma, a hypercoagulable state
of the DIC syndrome stage develops, characterised by a
significant reduction in blood clotting time, pathological
enlargement of the spleen (splenomegaly), which is a
consequence of increased platelet sequestration and an
increase in the splenic pool, causing thrombocytopenia.

Table 3 - Platelet counts in C57BL/6 haemogram with LL carcinoma
and enoxaparin treatment for 20 days (Mtm or [Me (25%; 75%)], n=7)

group), 0.92+0.08% (LL Groups Platelets, 10°/ Mean platelet| Mean platelet Platelet Distribution
carcinoma), 1.01+0.06% p ¢ H volume, fl volume, % Width, %
(e”%“?pa””)' ) Control 859,4353,03 6,90,32 0,5940,05 25,81+1,31
is may be a con-
. 367,71+ 6,731 0,24+ 36,55+

sequence of increased |Carcinoma LL 20.09* p1=0,0002 0.08 pl=0,8 0.01* p1=0,0002 0.96* p1=0,0003
platelet ~ sequestration | carcinoma Li+ | 495,71+ [p1=0,0002 | 6,65+ | p1=0,7 | 0,33+ [p1=0,0002 o oo oy.,] p1=0.4
and an increase in the |enoxaparin 21,41* **| p2=0,05 | 0,18 |p2=0,9(0,01* | p2=0,2 0(29,6;32,5) p2=0,04

splenic pool, which caus- Notes: pl — compared with the corresponding indicator of the control group; p2 — compared with the

es thrombocytopenia.

The obtained data
provide an idea of the involvement of paraneoplastic
hypercoagulable syndrome in the pathogenesis of me-
tastasis and will serve as an experimental justification
for using direct-acting anticoagulants as supportive
therapy for the treatment of metastatic tumours.

Conclusions.

1. The analysis of the data revealed a significant de-
crease in the metastatic activity of Lewis lung carcinoma
under the conditions of administration of the direct-
acting anticoagulant enoxaparin. The study drug inhib-
ited the formation of metastases in the lungs of mice by
60.9%, and growth — by 96.9%.

DOI 10.29254/2077-4214-2024-1-172-194-203
YAK 615.273.53+616-006.08
MyHbko M. A.

corresponding indicator of LL carcinoma.

3. Enoxaparin therapy is accompanied by a signifi-
cant increase in blood clotting time by 6.2 times and an
increase in the number of platelets in the blood of ex-
perimental mice against the background of metastatic
tumorgrowth.

Prospects for further research.

The development of new treatment regimens for
cancer patients aimed at possible platelet targets is a
promising area of anticancer therapy that can not only
inhibit tumorprogression and metastasis, but also re-
duce the concomitant risks of thrombotic complications
in cancer patients.

BMN/INB AHTUKOATYIAHTA NPAMOI Al EHOKCAMAPUHY HA METACTATUYHY
AKTUBHICTb KAPUMHOMMU NETEHDb NbIOIC

DY «lHctutyT dpapmakonorii Ta Tokcukonorii HAMH YKpaiun» (m. Kuis, YKpaiHa)

munandmax@gmail.com

Memacmasy8aHHA - 0CHOBHA NPUYUHA CMepPMi X80PUX 3 OHKONAmMosozieto. [owupeHHs nyxauHHo20 npouecy y
giddasneHi OindaHKU 8i06Y8AEMbCA NepesadHO 3 MOKOM Kposi. 36inblWeHHs nyxXaAuHU ma ii az2pecusHicme 3HA4YHOH
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Mipot0 3a71exumeo 8i0 30aMHOCMI PAKOBUX KAIMUH 8UKAUKAMU HEOaH2io2eHe3 | MemacmasysaHHsA. Ha menepiwHil
yac ocobnusy ysazy npudinAaome 8UBYEHHIO PI3HUX MAMOA0RIMHUX 3MiH cUCmeMu 2emocmasy y OHKO/02iYHUX
X80PUX 3 MeMOK MOoMINWEHHA pe3yanomamis AiKy8aHHA WAAXOM OUiHKU 3HAYEeHHA MapKepis 2inepKkoazynauii ma
KoaeynayiliHo2o KapKaca nyxauHHOI KaimuHu y mepanii 0aHOi Kameaopii xeopux.

Memoto eKkcnepumeHmy 6yno 0ocaidumu  8naAu8 aHMUKOA2yAaHmMy npamoi i, aHmumpombomuyHo20
nikapcbkozo 3acoby epynu HMI, eHokcanapuHyy 003i 10,0 me/ke HG MemacmamuyHy aKMuUBHICMb KapuyuHoMuU
nezeHb Jlbioic (LL), nepegumoi muwam camyam nirii C57BL/6 3a ymoe nidwKipHo2o yeedeHHs, npomsazom 20 OHis
ma ouyiHUMU namosoaivyHi 3mMiHU y cucmemi mpomboyumapHo20 2eMocmasy, KoazynayiliHol akmueHocmi yinbHoi
Kpoei ma ix 830EM038°A30K i3 Npo2pecy8aHHAM Memacma3sy8aHHs.

3a ymoe 3acmocysaHHs eHokcanapuHy y 003i 10,0 me/ke Ha msai Memacmasyr4yo2o MyxauHHO20 pocmy Ha
28 OeHb 00CniOHEHHA B8CMAHOB/IEHO 3HAYHE 3HUMEHHA Memacmamuy4Hoi aKmueHoOCMi KapUuHOMU se2eHb
Jlotoic. Y pe3ysnbmami nopieHAMbHO20 AHAI3Y MOKA3HUKIE MpombouumapHoi AaHKU 2emMo2pamu, KoazynayiliHoi
aKMUBHOCMI YinbHOI KPo8i 00CNIOHUX MBAPUH 3 KAPUUHOMOIO LL 8usisieHo cymmease 3HUMEHHA Yacy 3CIOaHHA Kposi,
namosoeiyHe 36inbWeHHA cenesiHKU (crineHomeaasis), W0 € HACAIOKOM mocusneHoli ceksepmauii mpomboyumie
i 36inbWeHHA ix cenesiHKOB0O20 nyny, WO BUKAUKAE mpomboyumoneHito. BoOHoYac mepania eHOKCanapuHom y
003i 10,0 me/Ke cynpo8ooxyemMoscsa 00CMogipHUM 36i1bWEHHAM Yacy 3CIOAHHA KPposi ma nid8UWEHHAM KinbKocmi

mpomboyumis y Kposi docnidHux muwed.

Knro4oei cnoea: aHmMuKoaz2ynaHmMu, KapyuHoma nezeHs Jlotoic, Mmemacmasu, muwi C57BL/6.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMU poboTamu.

EkcnepumeHTanbHe JOCNIAKEHHA BUKOHAHO Yy pam-
Kax HayKoBO-gocniaHoi pobotn nabopatopii oHKodap-
makonorii Bigainy dapmaronorii 4Y «I®T HAMH Ykpa-
HNU» «BMBYEHHSA BNAMBY aHTUKOAryAAaHTIB Ha npouecu
MeTacTa3yBaHHA Ta ePeKTUBHICTb MPOTUNYXJNHHOI Te-
panii» (N2 aeprkaBHoi peecTpauii 0123U101245).

Bctyn.

Bigomo, WO 3710AKiCHI HOBOYTBOPEHHA € OAHIE 3
HaMBAXKNMBILLMX MeLMKO-CoLiasibHUX npobaem oxo-
POHW 340PO0B’A, WO 3HUKYE AKICTb KUTTSA Ta 3yMOB/IOE
BMCOKWI piBeHb CMepTHOCTI. 3a gaHumK broneteHsa Ha-
LLIOHAaNbHOrO KaHLep-peecTpy YKpaiHn BnpoaosK 2022
p. ycboro B KpaiHi 6yno 3apeectpoBaHo 93276 HOBMX
BMMNAKiB 3aXBOPIOBAHHA Ha OHKonaTonorito (45426 y
yosioBikis i 47850 y »iHOK) Ta 39085 nomepnux [1].

He3Bakatoum Ha Te, WO ANA NALEHTIB i3 AeAKUMU
TUNaMM NYXAUH 5-pivyHe BUKMBAHHA CTaHOBUTL 90% [2,
3], 3Ha4YHa YaCTMHA BMNAKIB 3aXBOPHOBAHHA [iarHOCTY-
€TbCA Ha Mi3HIX CTagiAX, NicNA NOYaTKy MeTacTa3yBaHHA;
npu UbOMY 5-piyHe BMMKMBAHHA 3MeHLWYETbcA A0 (5-
25)% [3, 4]. MeTacTasyBaHHA — Le OAMH i3 daTaNbHUX
NPOABIB NYX/IMHHOTO POCTY, NEPEHECEHHA KNITUH MNyX-
JIMHM Ha BifCTaHb Bif, OCHOBHOTO BY3/1a 1 PO3BUTOK NyX-
JIHW TaKOIi ¥ ricToNOoriyHoi 6yA0BM B iHLWLIN TKaHUHI abo
OpraHi Ta OCHOBHa NPUYMHA CMEpPTi XBOPUX HA 3N0AKICHI
HOBOYTBOpPEHHA [5].

Ha TenepiwHili Yyac AoBeAeHO, WO 3/105KiCHI HOBO-
YTBOPEHHA MatoTb NpoTpoMboreHHi epekTH i cTyniHb ri-
nepKoarynauii BNJMBa€ Ha YTBOPEHHA MeTacTasiB Ta JaA€
HeCnpUATAMBUI NPOrHO3 A/1A XBOPUX Ha paK. AKTUBALLA
TpombouuTiB Ta iX B3aEMOZIA 3 PAKOBOK KNITUHOK €
BaXK/IMBMMK 3a Oyab-AKOi NOKani3auii OHKo/oriYHOro
npotecy, ocobnneo, 3a HaABHOCTI MeTacTasyBaHHA [6,
7]. TpomboOUUTM CNPUAIOTL LUPRYAALIT NYXAUHHUX KNi-
TUH Y KPOBOHOCHIM CUCTEMI, @ TAKOXK IX eKcTpaBasalLii i
KOJIOHI3aL,ii Ta MatoTb 34aTHICTb eKpaHyBaTU MYyX/INMHHI
KNITUHM Big, iMyHHOT BignoBizai. BucHaxeHHA Tpomboum-
TiB ab0 rafibMyBaHHA iX aKTUBAL,ii NPUTHIYYE MeTacTasy-
BaHHA NyX/IMHW Ta BNIMBAE HA Nepebir 3axBoptoBaHHA
[8, 9]. Tomy nopyLIeHHA B CUCTEMI FeMOCTa3y Y OHKOJI0-
rYHUX XBOPUX NOTPebye KOMMAEKCHOI KOpeKLji Ha BCix
eTanax NikyBaHHA.

Ha cborogHi € gocnigXeHHa Wwoa0 34aTHOCTI HU3b-
KOMOJIEKYNIAPHUX TenapuHiB iHribyBatM NyXJAWHHWIA
aHrioreHes, nposidepauito NiHii KNiTnH OSCC [10]. Mpwn-
MyCKatoTb, WO aHTUNponipepaTMBHUIN edeKT renapuHy
3YMOB/IEHWIA Or0 aHTWAHTMIOreHHOK aKTUBHICTIO 3a
paxyHOK MepeLIKoAKaHHA YTBOPEHHA TPOMBIHY, iHriby-
BaHHA TKAaHWMHHOTO pakTopa (TF) Ta yTBOpEHHSA GibpuHyY
[11]. TakOX HW3bKOMOJIEKYNAPHI renapuHn € OCHOBO
NiKkyBaHHA Tpomboembonii nos’a3aHOi 3 OHKompoLe-
COM, aJie A0Ci He AOCTAaTHbO BUBYEHO HOBUX BNACTMBOC-
TeN aHTMKOArynaHTiB Npsmoi Aii Woao BAAMBY Ha Mpo-
Lecu meTacTasyBaHHA, eDeKTUBHICTb NMPOTUMYXANHHOI
Tepanii 3a YMOB iX CyMiCHOro 3aCTOCYBaHHA 3 NPOTUNYX-
JIMHHUMUK NpenapaTamu.

MerTa gocnigKeHHs.

BM3HAUYMUTK BNAMB aHTUKOATYIAHTY NPAMOI Aii eHOK-
canapuHy y 103i 10,0 Mr/Kr Ha MeTacTaTU4YHY aKTUBHICTb
KapumHomu nereHb Jbtoic (LL) nepeBuToo muiiam cam-
LAM NiHii C57BL/6 33 YMOB MiAWKIipHOro yBeaeHHA Npo-
TArom 20 AHIB Ta OLiHUTWM MATONOTIYHI 3MiHM Y cuUCTeMi
TPOMBOLMTAPHOIO reMocTasy, KoaryaauinHoi aKTMBHOC-
Ti LiIbHOT KPOBI Ta iX B3aEMO3B’I30K i3 MpOrpecyBaHHAM
MeTacTa3yBaHHA.

O6’eKT i meTOAM AOCNIAXKEHHA.

Y ekcnepumeHTax in vivo 6yno BukopuctaHo 37
camusa muweii ninii C_BL/6 macoto Tina 20-22 r. (pos-
nnigHuk «Qani 2001» m. Kuis). Muwel yTpumysanu
B CTaHAAPTHUX yMOBax BiBapito 3a TemnepaTypu (22—
24)°C Ta BigHOCHOI BosorocTi nosiTpa (30—70)%, 3a 3Bu-
YaliHoro cBiT10BOro pexkmmy (12 rog, ceitna i 12 rog tem-
psBu). TeapuHam 3rogoByBaBcs ad libitum ctaHaapTHWUI
pauioH ana nabopaTopHUX TBAPMH, BOAa 3 MiCbKOFO BO-
OOroHy (nicna obepHeHOro ocmocy Ta cTepunisauii Y-
BMMPOMIiHIOBaHHAM) nogasanack ad libitum.

Y pocnifax 6yn0 BUKOPUCTAHO MOAENb NMYXJIMHHOTO
pocTy — KapumMHomy nereHb Jlbtoic (LL). Wtam KnituH LL
OTPMMaHO 3 KNiTMHHOro BaHKy NiHilt NtoAUHU | TBapUH
IHCTUTYTY eKcnepmMMeHTaNbHOI NATONOrIT, OHKOAOTIT | pa-
aiobionorii im. P. €. KaBeubkoro HAH YkpaiHu.

KapumHomy LL nepeBmBanm B  KOHLEHTpa-
uii 3-10° knituH y 0,3 mn ¢i3ioNoriyHOro pPosUnHy
BHYTPiLUHbOM’SI30BO B NpaBy r0MinKyMMLueVlniHi'l’C57BL/6
[12]. NigpaxyHOK MYXAMHHWUX KNITUH MPOBOAUAN B Ka-
mepi MMC-SR [13].
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[na BBeAeHHA TBapMHam 3actocoByBanun EHokcana-
puH-®apmekc (TOB «dapmekc Mpyn», YkpaiHa). Mpena-
paT 36epiraBca y TEeMHOMY, CyXOMy MiCL,i 3a TemnepaTy-
pu He Buwe 25°C.

Mepen NnoyaTKOM AoCNiaKeHHA KomiteT 3 6ioeTukun
Y «lHctuTyT dapmakonorii Ta Tokcukonorii HAMHY »
Yy3roAmMB NPOTOKO/ AOCNIAMKEHHA, @ TAKOXK Npoueaypu,
noB’A3aHi 3 YTPMMaHHAM TBAPMH Ta iXHIM BUKOPUCTaH-
HAM B eKCnepumeHTi. Yci MaHinynauii 3 TBapuHamm npo-
BOAMANCH Y BiANOBIAHOCTI A0 3aKOHy YKpaiHu Ne 3447-
IV «Mpo 3axncT TBAPUH Bif, *KOPCTOKOrO NOBOAMKEHHAN
[14] Ta EBponelicbKoi KoHBEHLi WoA0 3axmcTy xpebeT-
HUX TBApPWH, AKi BUKOPUCTOBYIOTLCA B EKCMEPUMEHTASIb-
HUX OOCNIAMKEHHSX Ta 3 iHWO HayKoBow meToto [15].

B eKcnepuMmeHTi TBapuMHM PO3NOAINANNCL HA TaKi
rpynu: nepwa rpyna (n=7) — KoHTponb (6e3 nyxaunHu),
apyra rpyna (n=13) — 3 nepesuTOO KapuuHomoto LL,
Tpeta rpyna (n=17) — 3 nepeBuTOl0 KapumMHomoto LL Ta
3a YMOB yBeAEeHHA eHokconapuHy y ao3si 10,0 mr/kr,
nigwkipHo, npotarom 20 gHis. JocnifHi TBapuHu Apy-
roi Ta TPeTbOi rpynu Wwe po3noaiNAanch Ha ABi nigrpynu
no TepMiHy BUBELEHHA 3 eKCnepuMeHTy (28 aeHb no-
CNiAXeHHA Ta MOHITOPUHI TPUBANOCTI KuUTTA) [16,
17]. Muwi nepwoi Ta apyroi rpynu otpumysanm 0,9%
NaCly no3i 0,1 mn/20 r Ha TBapUHY.

Tomy 40 No4YaTKy NepeBmMBKM KANITUH LL y BCix go-
cnigHux muwen byno 3pobaeHo aHani3 Ha Yac 3cigaHHsA
Kposi 3a Mopasiuem [19]. Mpoueaypy nposBoaman Ha
14 ta 28 peHb AOCAIAMKEHHSA, WO AaN0 3MOTYy OUiHUTH
BM/INB KapumHomu LL, kapumHomu LL + eHoKcanapwmH Ha
KOarynsLiiHy akTUBHICTb KPOBI AOCAIAHUX MULLEN.

BiaibpaHi rpynu gocnigHux TBapuH 6yau nigaadi
eBTaHa3il Ha 28 aeHb JocnigxeHHA. besnocepegHbo
nepes eBTaHasielo BCiX MuLel HByno 3BaXKeHo Ta 3po-
671eHo aHani3 Ha CKOPOYEHHA Yacy 3CifaHHA KpOBi.
Motim nig nerkum edipHMM Hapko3om bynu BigibpaHi
3pa3Ku KpoBi 3 0pb6iTasIbHOro BEHO3HOIO CUHYCY TBapUH
O TeMaTONOrNYHOTO AOCNIAKEHHA | 34ilMCHEHO eBTa-
Ha3ito WAAXOM LepBiKaaAbHOI AnCNOKaL,ii. Y BCiX TBApWH
6yna BUAydYeHa Ta 3BaXKeHa cefiesiHKa, BiAHOCHY macy
AKOi po3paxosysanu Ha 100 r macwu Tina.

3arasbHWIM remaToNoriYyHMM aHani3 BEHO3HOI KPOoBI
[03BO/IAE MPOaHasi3yBaTM pPiBEHb TaKMX MOKa3HUKIB
TpOMbBOUUTAPHOrO remocTasy, AK: KiZIbKicTb Tpombouu-
TiB, cepegHi 06’em TpomboumnTy, TPOMBOKPUT, BigHOC-
Ha WWpKHa po3noginy TpomboumTis 3a 06’emom, Koedi-
LieHT BeAnKNX TpomboumTis (Tabn. 1).

Ta6nuua 1 — NoKasHUKKU TPOMOOLIMTaPHOI IAHKU KPOBI,

iX MmeToauM BU3HAUYEHHA Ta OAUHULI BUMipY

laeHTUdIKaLilO TBapMH NPOBOAMAU 3 BUKOPWUC-
TAHHAM CUCTEMM iHAMBIAYaNbHUX BiNMX MITOK Ha

XBOCTI.

JliKyBaHHA TBAPMH NOYUHANM HA 5 AeHb nicna ne-

peBuBKM KNiTUH LL. EHOKcanapuH 3acTocoByBaBCA B

803 10,0 mr/kr nigwkipHo, 20 aHiB. IHAMBIAYyaNbHI
031 npenapaTy po3paxosyBasu B Mr/Kr Ta ma/r 3

YPaxyBaHHAM LWOTUMKHEBUX 3MiH MacK Tifla KOXKHOI |KoediuieHT Bennkux pombouunTis

[MoKasHMK MeTtop, O‘C."MHMU'H
BMMiptOBaHHA

TpomboumnTtn MpAme BU3HAYEHHA 103/mKn
CepepHili 06’em TpomboumTa ObuncneHHs dn
Tpombokput O6uncneHHs %
BiaHoCHa WwMpyHa posnoAiny 06umMChenHs %

TpombouuTis 33 06’'emom

O6uncneHHs %

3 TBapUH.

MapameTpammn edeKty 6yB BiACOTOK ranbMyBaHHSA
POCTY NEePBUHHOI NMYX/IMHK, KiNbKicTb Ta 06’em meTacTa-
3iB, 30i/blUEHHA TPWUBAMOCTI KUTTA AOCAIAHUX TBAapUH
[16, 17]. MiHiMmanbHUIA KpUTEPI aKTUBHOCTI — rajibMy-
BaHHSA POCTy NyxAnHK Ginbwe 50% [17].

0O6’em NyxAMHKW BM3Ha4aBcA 3a popmynoto ob’emy
enincoiga. OnA XxapakTepPUCTUKM METAaCcTaTUYHOI aKTUB-
HOCTI KapumHomu LL npoBOAMAN OLiHKY HAABHOCTI Mme-
TacCTasiB Yy JIereHAX eKCnepMmMeHTa/ibHUX TBAapMH Ha 28
OeHb nicna nepesBuBKU NYXIMHHWUX KNITUH. MiapaxyHoK
KiZIbKOCTi MeTacTasiB y /iereHax 34ilMcHIOBanAN Bidyasb-
HO Ta 3a JOMNOMOrot0 BIHOKYNAPHOTO CTePeoCcKOMiYHOro
mikpockony MBC-10. Po3mip Bi3yanbHOro meTtactasy
BM3HAYaM LWAAXOM MOPIBHAHHA MOro giameTtpa 3 Mini-
MeTpPOBOIO WKanot. O6’em meTacTasy po3paxoByBanu,
BUXOAAYM 3 NPUNYLLEHHA IXHbOI KY/AACTOCTI, 32 dopmy-
noto o6’emy Kyni. NapameTpamn edeKkty byB BiACOTOK
raibMyBaHHs 06’emy Ta KifIbKOCTi MeTacTasiB y ereHsx
pocnigHux TBapuH [12, 16, 17].

Ha tni nyxnnHHOI nporpecii cnoctepiraerbca rinep-
Koarynsuia Ta Ae3opraHisoBaHMi aHrioreHes. Taki no-
pyLWeHHA BUKANKAOTb TPOMBO3 i 3HMKYIOTb WBUAKICTb
BHYTPILLUHbONYX/MHHOI Nepdysii Ta 4OCTaBKY NPOTUNYX-
JIMHHWUX NpPenapaTiB 3@ PaxyHOK 3MeHLLEeHHsA epeKTmB-
HOI NAOLLi NOMepeYyHoro nepepisy KPOBOHOCHMX CyAMH
[18]. Yac 3ciaaHHA KpoBi 3a meTogom Mopasiua [19],
HapiBHi 3 IHWWMW MeToAaMMN BU3HAYEHHA Yacy 3cigaH-
HA KpOBi, Bigobparkae LWBUAKICTb npouecy nepexoay
¢dibpuHoreHy B ¢pibpuH. Lieit meTon Aae 3Mmory ouiHUTK
KOarynsuiiHy akKTUMBHICTb LiNbHOI KPOBi 3a WBWUAKICTIO
YTBOPEHHA B Hill 3ryCTKy.

KpoB 418 remaTonorivHUX AocnigxKeHb 36upanu y
npobipkn o6’emom 0,2 mn i3 K-EATA («BOJIEC», Ykpa-
iHa) ¥ aHani3yBasM Ha aBTOMATUYHOMY reMaTo/I0rYHO-
My aHanizaTopi Mythic 22 (Orphée SA, LLeliuapis).

HopmanbHicTb po3noginy oTpMMaHux SaHUX nepe-
Bipann 3a tectom LWanipo-Yinka. OTpumaHi gaHi npea-
CTaBAANM AK CepefHE 3HAYEHHA + NOXMbKa cepeHbOro
(M£m) gns HopmanbHO PO3NoAiNeHUX 3MIHHMX abo me-
AiaHa Ta 25 75 kBaptuni [Me (25% ;75%)] ona 3MiHHUX
3 HeHopManbHUM po3noginom. CTaTUCTUYHWUIA aHani3
pe3ynbraTtiB eKCnepMmMeHTy NPOBOAMAN 3 BUKOPUCTAH-
HAM ogHObAKTOpPHOro aucnepciinHoro aHanisy (ANOVA)
ON1A HOPMA/IbHO PO3NOAINEHUX 3MIHHUX | 32 KpUTEPIEM
Kpackena-Yonnica gna amiHHMX 3 HEHOPMaJIbHUM PO3-
noginom. Ana cTaTUCTUYHOI 0B6POBKN AaHUX BUKOPUC-
ToByBanu nporpamy OriginPro 2023b. PisHuuto mix
[OCNiAXKYBaHMMM NMOKAa3HMKaMM BBaXKasM CTaTUCTUYHO
BiporigHoto B pasi p<0,05.

Pe3ynbTaTu A0CAiAXKeHHA Ta iX 06roBopeHHs.

Ha Tni cnoHTaHHO MeTacTasyouoi y SereHi muen
ninii C_BL/6 kapunHomm nereub Jlbtoic (LL) Hamu 6yno
OOCNiAXKEeHO BMN/IMB eHOKCanapuHy Ha YTBOPEHHA 1 pos-
BMTOK MeTacTasiB y nereHsx Ta 6esnocepesHbo Ha 3poc-
TQHHA NEPBUHHOI NYyXIMHWU. Pe3ynbtatv A0CNIAKEHHA
NoKasa/u, Wo Ha 28 geHb eKCNePUMEHTY KiNlbKiCTb me-
TacTasiB y NereHAx TBapuH 3 KapuMHOMOIO LL cTtaHOBM-
na 6,57+0,94, a ix 06’em cknagas 11,07+2,77 mm3. 3a
YMOB YyBeAEHHA €eHOKCanapuHy KiNbKiCTb MeTacTasis
6yna — 2,0 (2,0;3,0), (60,88% ranbmyBaHHA), a ix 06’em
ctaHosus — 0,065 (0,1;0,48) mm3(96,88% ranbmyBaHHs)
(tabn. 2).
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Tabnuua 2 — Bnaus eHOKcanapuHy Ha NYXJIMHHUIA picT Ta
MeTacTasyBaHHA KapuMHOMMU nereHb J1bloic nepesuToi myuwam —
camuAam niHii C57BI/6 3a YMOB NiALWKIPHOro yBeAeHHA NpoTArom

20 gHie (mtm abo [me (25%; 75%)], n=7)

3a pe3synbTaTaMn J0OCNigKeHb NOKasa-
HO, LLLO Ha TNli MeTacTa3ytyoro NyxXJnHHO-
ro pocTy BifbyBa€ETbCA MOPYLUEHHA Koary-
NAUIAHOT aKTUBHOCTI KPOBI.

Tpynw| KapLmAoma | Rapunhoma LL+ _CKoqueH_Hﬂ yacy 3-Ci,ﬂ,aHHF| KpOBi 3y-
Tlerasr LL eHOKcanapuH p CTPIYaETbCA TiZIbKM 3@ NiABULLEHOMO TPOM-
KinbkicTb meTacTasis 6,57+0,94 2,0(2,0;3,0* | 0,0023 | DOyTBOpEHHA i 03BONAE NPOCAIAKYBATH
FabMyBaHHA 32 KiNbKICTIO MeTa- ) 60.88 ) npouec y AvHamili Ha i pocTy Ta meTa-
cTasis, % ! CTa3yBaHHA NyX/IMHW.
06’em meTacTasis, Mm? 11,07+2,77 | 0,065 (0,1;0,48)* | 0,0006 BuaBneHi Hamu 3MiHW 4Yacy 3CiaaHHA
lanbMyBaHHA 3a 06’eMom MeTa- ) 96.88 i KPOBi A0OCNIAHUX TBApPUH 3 KapLMHOMOK
crasis, % ’ LL Ha 14 peHb AOCNiAXKEHHSA cBigYaTb Npo
06’em NepBUHHOI NYXAUHU, MM3 5,74+0,72 | 3,48 (3,29;4,56) 0,12 NiABMLLIEHHA KOarynauiiHoi  aKTMBHOCTI
la/1bMyBaHHsA 33 06’€MOM NepBUH- B 193 ) LiNbHOI KPOBi: CKOPOYEHHA Yacy 3CigaHHA
HOT nyx/nHy, % ’ Kposi go 2,67+0,05 xB, Ha 28 AeHb gocnigy
CepeAHa TPUBAICTb XKNUTTA, AHI 33,40£0,79 35,50£0,56 0,08 000,31 (0,27;0,46) x8, WO CBIAYUTL NPO Ti-
36iNbLeHHSA TPMBANOCTI KUTTA, % - 6,29 - nepkoarynauitlo. YseaeHHA eHoKcanapuHy

Mpumitka: * — p<0.05 y NOpiBHAHHI 3 rpynoto 3 KapunHomoto LL.

33 JaHWX YMOB EKCMepUMEHTY Cnpuaio
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KOpEeKLii 3a3HauyeHMX MOKA3HWKIB, Ha 14
OeHb J0CNiAy Yac 3CifaHHA KPOBi CTAHOBMB
—(4,07%0,74) xB, Ha 28 aeHb — (2,6510,46)
xB (puc.).

OTKe, eHOKcanapwWH KOPWryBaB CKO-
POYEHHA Yacy 3CiJaHHA KPOBi B TBApWH 3
KapuuHomoto LL. MmosipHo, uelt edekT
06YMOBNEHUI AaHTUTPOMBIYHMMMK Ta MNpO-
TM3anasbHUMKM BNACTUBOCTAMWU EHOKCa-
napuHy. Cepes MexaHi3MiB aHTUTPOM-
6iuHoro edekTy eHokcanapuHy Tpeba
BUAINNTU: aHTUTPOMOIH lI-3anexHe iHri-
6yBaHHA iHWKX HaKTOPIB 3CiAaHHA KPOBI,
Hanp., Takmx Ak daktop Vlla, iHAyKUiA eH-
[OreHHOro BUBIZIbHEHHA iHribiTopa waaxy
TKaHMHHOTO dakTopa (TFPI), a TaKOXK 3MeH-
WeHHA BUBINbHEHHA dakTopa ¢oH Binne-

E Koutpons
ELLC

B EHokcanapuH

PucyHOK — [luHamiKa 3miH yacy 3ciaaHHA KpoBi muLieii-camuis niHii C57BL/6 Ha
AOCNIAXKYBAHUX TePMiHaX YCiX eKCNepUMMEeHTaIbHUX rpyn.

Cnip, BiA3HAYMTH, WO 3HAYHWUI BiACOTOK rasibMyBaH-
HA POCTY METacTasiB Yy fiereHAX AOCNIAHUX MULLEN BKa-
3YE Ha Te, WO AUCEMIHALIA NYXIMHHUX KNITUH Y IereHi 3
NepBUHHOT NYXMHUM, IMOBIPHO, BigbyBanack BXe Ha /i
NyX/IMHHOT NPOrpecii i cnyryBaTMmyTb eKCnepuMeHTalb-
HUM OOFPYHTYBaHHAM 3aCTOCYBaHHA AHTUKOAryNAHTIB
NpAMOI A4ii y AKOCTI Tepanii cynpoBogy ANA NiKyBaHHA
MeTacTasytumx Gopm NyxauH.

JocnifreHHA BNAMBY eHOKCanapuHy Woa0 NepBuH-
HOT NYX/INHM MOKa3ano, Wo BiH MAE HE3HAYHWUIN NPOTU-
NyXAnHHUI edeKkT- 19,3% Le HUKYe KpuTepito 3Hauy-
wocTi (>50%) [17] (tabnuua 2), a cepeaHs TpuBanicTb
KUTTA AOCNIAHWUX TBapuH Byna 36inbleHa Ha 6,29%.

Tabnuuysa 3 — MNokasHUKK TPOMBOLUTAPHOI NaHKK remorpamu C57BL/6 i3
nepeBUTOIO KapuMHOMOLO LL i 32 ymoB yBeAeHHA eHOKcanapuHy npotarom 20
BHiB (Mtm a6o [Me (25%; 75%)], n=7)

6paHaa (VWF) 3 cyauMHHOro eHgotenito y
UMpKynaTopHe pycno. Lli daktopu pobnatb
CBili BHECOK Y 3ara/sibHUI aHTUTPOMBIYHUIA
edeKT eHoKcanapuHy.

3arasibHUIM remaToNoriYyHMN aHani3 BEHO3HOI KPOoBi
[O3BONAE BM3HAUYUTM piBEHb MOKA3HWKIB Tpombouu-
TapHOro remoctasy. Po3ymiHHA cTaHy TpombouuTap-
HOrO reMocTasy MOXKe BU3HAUYUTU NOTEHLiNHI cTpaTerii
NnofanblWoro NiKkyBaHHA Ta O6rPYHTYBAaTW MOTEHLiMHY
byHKLi0 TpOMBOUMTIB y perynauii nporpecyBaHHA HO-
BOYTBOPEHHA.

AHani3 TpoMbOLMTapPHOro reMoCcTasy NoKasas, Lo Y
TBAPUH YCiX AOCAIAHUX TPYN BigMIYAETbCA 3HAYHE 3HU-
YKEHHA KiNbKOCTi TpombouuTie (TpombounutoneHia) Ta
Tpombokputy: (859,43+53,03) 103/mkn; (0,59+0,05)%
(koHTponbHa  rpyna), (367,71%+20,09)  103/mkn;
(0,24+0,01)% (KapunHo-
ma LL), (495,71+21,41)
103/mKn; (495,71421,41)
103/mkn;  (0,33+0,01)%

= i - HOKCanapuH) BiANOBIg-
ToomGounTy, ’Cepep,Hm Tae AR, BI,D,HC.)CHa Ww1pKHa po3no (eHoKkcanapuH) Bianosig,

Moynu 10 /mcn 06’eM TPOMBO- o ainy Toom6ouuTis Ho (Tabn. 3).
unta, hn 3a ob’emom, % AHanis BiAHOCHOI
KoHTponb 859,43153,03 6,9+0,32 0,59+0,05 25,81+1,31 Macu cenesiHKM MuLlen
Kapumsoma LL | 307715 | 01=0,0002 | % 72| p1=0,8| 275 [p1=0,0002|  3°2>F  |p1=0,0003| YCIX AocniAHmX rpyn mo-
K ’ 1=0,0002 ’ 1=0,7 ' 1=0,0002 ’ 1=0,4 Kasas, Wo y Teapun Ha
apuuHoma | oc 59, | P1=0, 6,65+ [ P1=0:7 | g 334 [P1=0, 2 e TAi MeTacTasylouoro nyx-
LL+ eHoKcana- * ok ¥ 31,0(29,6;32,5) :
ouH 21,41 p2=0,05 | 0,18 | p2=0,90,01 p2=0,2 p2=0,04 | NMHHOrO POCTy cnocTepi-

MpumitkKu: pl — y NOpiBHAHHI 3 BiANOBIAHUM NOKAa3HUKOM KOHTPO/IbHOI rpynu; p2 —y NOPIBHAHHI 3 Bignosia-

HMM NMOKa3HUKOM KapuuHomum LL.

raeTbcA cnaeHomeranis —
natosoriyHe 36inbleHHsA
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cenesiHku: 0,52+0,06% (KoHTposbHa rpyna), 0,92+0,08%
(kapumHoma LL), 1,01+0,06% (eHoKcanapuH).

Lle moxe 6yTVM HacniaKoM MocuieHoi ceksBecTpalii
TpombouuTis i 36iblIeHHA X cenesiHKkoBOro nysny, Lo
BUK/IMKAE TPOMbBOLUMTOMEH 0.

OTpuMaHi AaHi JaloTb YABNEHHA MPO yyacTb napa-
HEONNaCTUYHOrO riNepKoaryaALiMHOrO CUHAPOMY B
naToreHesi MeTacTa3dyBaHHA TaK i C1yryBaTMMyTb eKcne-
PUMEHTANbHUM OBFPYHTYBAHHAM 3aCTOCYBaHHS aHTU-
KOarynaHTiB NpAMOI Ajii y AKOCTi Tepanii cynposoay Ans
NiKyBaHHA MeTacTasyrumnx Gopm NyxuH.

BucHoBKM.

1. AHanis oTpMMaHMX OaHWUX BUABUB 3HAYHE 3HU-

CTaH cTagii AB3-cnHapomy, WO XapaKTepu3yeTbCA CyT-
TEBUM 3HWUMKEHHAM Yacy 3CifaHHA KPOBi, NAaTONOTYHMM
36iNbLLIEHHAM CcenesiHKK (cnaeHomeranis), Wo € Hacnia-
KOM MOCKAEeHOI cekBecTpaLii TpombouuTis i 36ibLUeH-
HA X cenesiHKoOBOro Myny, WO BUKAMKAE TPOMbOOLUTO-
neHito.

3. Tepanif eHOKCcanapuHOM CynpPOBOAXKYETLCA CYTTE-
BWUM 3POCTAHHAM Yacy 3CigaHHA KpoBi y 6,2 pasu Ta nia-
BULLEHHAM KiNIbKOCTi TPOMbBOLMTIB Y KPOBi A0CNigHMX
MULLEN Ha T/l MeTacTasyruoro NyxJMHHOIO PoCTy.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHb.

Po3pobKa HOBMX CXeM NiKyBaHHA OHKONOTIYHMX Ma-

YKEHHA MeTacTaTMYHOI aKTMBHOCTI KapuMHOMW /iereHb
J1bloiC 32 YMOB yBeAEHHA AHTUKOAryaaHTy NpAMOoi Aji
eHoKcanapuHy. JlocnigyKyBaHWi npenapaT raabmyBas
YTBOPEHHA METacCTasiB y fiereHsax muwen Ha 60,9%, a
3pOCTaHHA — Ha 96,9%.

2. Ha Thi meTacTasyt4oro Nyx/JIMHHOrO POCTY KapLu-
HOMMW nereHb J1bloic PO3BMBAETLCSA FiNepKoaryaLinHniA
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BNAUB AHTUKOATYNAHTA nPAMOI Ali
KAPUWHOMM NETEHb N1bIOIC

MyHbko M. A.

Pe3stome. MeTacTasyBaHHA — Lie OAMH i3 paTanbHUX NPOABIB MYX/IMHHOTO POCTY, MEPEHECEHHA KAITUH NyXJINHU
Ha BiACTaHb Big, OCHOBHOIO BYy3/1a 1 PO3BUTOK MYyX/IMHU TAKOI XK riCTONOrYHOT 6yA0BM B iHWIM TKaHMHI abo opraHi
Ta OCHOBHa MPUYMHA CMEePTi OHKOOTYHUX XBOpMX. Ha TenepilwHili Yac AoBeAeHO, WO 3/105KiCHi HOBOYTBOPEHHS
MaloTb NPOTPoMbOreHHi epeKkTu i cTyniHb rinepkoarynauii BNAMBaE Ha YTBOPEHHA MeTacTasiB Ta Ja€e HeCnpUaTIu-
BMIA MPOrHO3 A/1A XBOPUX Ha paK. AKTUBALIA TPOMBOLMTIB Ta iX B3aEMOAiA 3 PAKOBOK KAITUHOIO € BaXK/IMBUMM 33
ByAab-AKoi SIoKanisauii oHKosoriyHoro npouecy, ocob/1MBO, 3a HaABHOCTI MeTacTasyBaHHA. TPOMBOLMTU CNPUAIOTb
LUMPKYAALIT MYXAUHHUX KAITUH Y KDOBOHOCHI CUCTEMI, @ TaKOXK X eKCTpaBasal,ii 1 KOMoHi3aLii Ta MatoTb 34aTHICTb
eKpaHyBaTu NYXMHHI KNITUHW Big, iMyHHOI Bignosigi. BUCHaXKeHHs TpombouunTiB abo ranbmyBaHHA iX akTUBALLT NpK-

EHOKCANAPUHY HA METACTATUYHY AKTUBHICTb
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FHiYye MeTacTasyBaHHA NyX/IMHW Ta BNAMBAE Ha nepebir 3axBoptoBaHHA. TOMY NOPYLUEHHA B CMCTEMI reMOoCTasy Y
OHKOJIOTIYHUX XBOPUX NOTPebyE KOMMIEKCHOI KOpeKLii Ha BCix eTanax NikyBaHHA. Y niTepaTypHUX AyKepenax Bif-
MiYatoTb 34aTHICTb HU3bKOMOIEKYNAPHUX FrenapuHiB iHribyBaTn NyXAUHHWI aHrioreHes, nponipepau,ito AiHii KNiTUH
OSCC. NpunycKatoTb, Wo aHTMNponipepaTUBHUN edeKT renapuHy 3yMoBAEHUIM MOro aHTUAHTIOreHHOK aKTUBHICTIO
33 paxyHOK MepeLlKoaKaHHA YTBOPEHHA TPOMBIHY, iHribyBaHHA TKAHNMHHOTO dakTopa (TF) Ta yTBOpeHHA GibpuHYy.
TaKoX HU3bKOMONEKYNAPHI renapuHU € OCHOBOIO /liKyBaHHA Tpomboembonii NoB’A3aHOI 3 OHKONpoLLecom, ane AoCi
He A0CTaTHbO BUBYEHO HOBMX BJIACTUBOCTEN aHTUKOATYNAHTIB NPAMOI Aji WoA0 BNAMBY Ha NPOLECUM MeTacTasyBaH-
HA, ePeKTUBHICTb MPOTUNYXAMHHOT Tepanii 32 yMOB X CyMICHOrO 3aCTOCYBaHHA 3 MPOTUNYXAUHHUMU NpenapaTamu.

MeToto pob60oT ByN0 BU3HAYMTM BMNIMB aHTUKOAryAAHTY NpAMOI Aii eHokcanapuHy y Ao3i 10,0 mr/kr Ha meTa-
CTaTUYHY aKTMBHICTb KAapPUMHOMMW NereHb J1btoic, MepeBnTO MULLIAM CaMUAM AiHil C57BL/6 33 YMOB MiALWKIPHOro
yBeaeHHa npoTtarom 20 AHIB Ta OLiHUTU NATONOTIYHI 3MiHM Y cUCTEMiI TPOMBOLMTAPHOrO remocCTasy, KoaryasuiiHol
AKTUBHOCTI LifIbHOT KPOBI Ta iX B3aEMO3B’A30K i3 NporpecyBaHHAM MeTacTa3yBaHHA.

JocnigreHHsa npoBegeHo Ha 37 camusax Mmuwein NiHil C57BL/6, macoto Tina 20-22 r. KapumHomy nereHb Jlbtoic
(LL) nepeBuBanu B KoHUeHTpauii 3-:10° KAiTMH y 0,3 MA ¢i3ioN0riYyHOro po3yMHy BHYTPILLHLOM A30BO B MpaBy ro-
MIJIKY MULWEN NiHii C57BL/6. B eKcnepuMMeHTi TBAPUHU PO3MOAINAIMCL Ha TaKi rpynu: nepLua rpyna — KOHTpoAb (6e3
Nyx/IMHK), Apyra rpyna — 3 nepesuTOl0 KapumHomoto LL, TpeTa rpyna — 3 nepeBuToto KapumHomoto LL Ta 3a ymos
yBe[eHHA eHoKconapuHy y Ao3i 10 mr/Kr, niglwKipHo, npotarom 20 gHis. [ocaigHi TBapuHKW Apyroi Ta TPeTbOoi rpynu
LLLe PO3MOAINAANCE Ha ABi NIATPYNM NO TEPMiHY BUBEAEHHA 3 eKCnepuMeHTy (28 aeHb A0CAIAKEHHA Ta MOHITOPUHT
TPUBANOCTI XKUTTA. MuLLi nepwoi Ta Apyroi rpynu otpumysanu 0,9% NaCl y f03i 0,1 ma /20 r Ha TBapuHY. JlikyBaHHSA
TBAPWH NOYMHAAM HA 5 AeHb nicna nepeBMBKMU KNITMH LL. o noyaTKy nepeBmMBKM KNITUH LL y BCiX ekcnepumen-
Ta/IbHUX MuULel byno 3pobaeHo aHani3 Ha Yac 3cigaHHA KpoBi 3a Mopasiuem. Mpoueaypy nposoanan Ha 14 1a 28
AeHb AOCNIAKEHHS, WO Aa0 3MOTY OLiHUTY BNMB KapLUMHOMM LL, KapumMHOMM LL+ eHOKCcanapuH Ha KoaryasauiiHy
AKTUBHICTb KPOBi foCNiAHUX MULWeN. Ha 28 aeHb AoCAiAXKEeHHA TBAPUH BifibpaHMX rpyn 3HEXKMBAIOBAM, BU3HAYAAN
remMaToNorivyHi NnapameTpu, BUAYYanm nereHi 4na nigpaxyHKy meTacTasiB Ta cenesiHky 414 NoAasiblioro aHanisy.

AHani3 OTPUMaHMX SAHUX BUABUB 3HAYHE 3HUMKEHHA MEeTacTaTUYHOI aKTMBHOCTI KapLUMHOMM nereHb Jlbloic 3a
YMOB YBeAEeHHA aHTUKOArynsHTy NpAMOI 4ii eHokcanapuHy. [locniaxKyBaHWn npenapaT raJibMyBaB yTBOPEHHA MeTa-
CTasiB y IereHsx muwen Ha 60,9%, a 3pocTaHHA — Ha 96,9%.

3a HaWMMK pesynbTaTamMu, NOPYLIEHHA KOATyAALiMHOT aKTUBHOCTI KPOBi BUHUKAE Ha TN MeTacTasyBaHHA Myx-
NIMHU. Yac 3CifgaHHA KpOBi Y TBAapWH 3 NepeBUTO KapuMHOMOILL 3HMKyBaBcA malixke y 13 pasis, WO BKasye Ha
rinepkoarynsauiiHMin cTaH Ha ctaaii [B3-cuHapomy. Y KpoBi TBapuH 3 KapumHomoto LL cnocTepiranoca 3HUMKEHHA
KifibKOCTi TpoMboumTiB y 2,29 pasu, WO CBiAYUTL NPO NOCUIEHY CEKBEPTALLiO, AKa XapaKTepMU3yeTbCA iX nepepos-
MOAIZIOM 3 NyNY LIMPKY/IOYMX TPOMBOLMTIB Ha KOPUCTL CenesiHKoBOro nyny. BogHouac Tepania eHoKcanapMHom
y 803i 10 Mr/Kr cynpoBOAMKYETLCA AOCTOBIPHUM 36inblUEHHAM Yacy 3cigaHHA KpoBi y 6,2 pasu Ta NiaABULLEHHAM
KiNIbKOCTi TPOMBOUMTIB Y KPOBi AOCNIAHUX MULLEN.

OTpuMaHi faHi fal0Tb YABJEHHSA NPO y4acTb NapaHeonAacTUYHOrO rinepKoarynsaLinHoOro CMHAPOMY B NaToreHesi
MeTacTa3yBaHHA Ta MOXYTb CTaTM OCHOBOK OBFPYHTYBaHHA 3aCTOCYBAHHA NMPAMUX aHTUKOATyAAHTIB NPAMOI Aii y
AKOCTI Tepanii cynpoBoay A1A NiKyBaHHA MeTacTasyounx Gopm NyxaunH.

KniouoBi cnoBa: aHTUKOAryIAHTU, KapUMHOMA fiereHb J1bkoic, MeTacTasu, MuLLi C57BL/6.

EFFECT OF THE ANTICOAGULANT ENOXAPARIN DIRECT ACTION ON THE METASTATIC ACTIVITY OF LEWIS LUNG
CARCINOMA

Munko M. A.

Abstract. Metastasis is one of the fatal manifestations of tumor growth; it is the transfer of tumor cells at a
distance from the main node and the development of a tumor of the same histological structure in another tissue
or organ and the main cause of death in cancer patients. Today it has been proven that malignant neoplasms have
prothrombogenic effects and the degree of hypercoagulability affects metastasis and gives a poor prognosis for
cancer patients. Activation of platelets and their interaction with a cancer cell is important for any localization of the
oncological process, especially in the presence of metastasis. Platelets promote the circulation of tumor cells in the
circulatory system, as well as their extravasation and colonization, and they can shield tumor cells from the immune
response. Depletion of platelets or inhibition of their activation inhibits tumor metastasis and affects the course of
the disease. Therefore, disturbances in the hemostatic system in cancer patients require complex correction at all
stages of the treatment. Literature sources note the ability of low molecular weight heparins to inhibit tumor angio-
genesis and proliferation of the OSCC cell line. The antiproliferative effect of heparin is thought to be due to its an-
tiangiogenic activity by inhibiting thrombin formation, tissue factor (TF) inhibition, and fibrin formation. In addition,
low-molecular-weight heparins are the basis for the treatment of thromboembolism associated with the oncological
process, but the new properties of direct-acting anticoagulants on the effect on metastasis processes and the ef-
fectiveness of antitumor therapy (when used together with anticancer drugs) have not yet been sufficiently studied.

The work aimed to determine the effect of the direct anticoagulant enoxaparin at a dose of 10.0 mg/kg when
administered subcutaneously for 20 days on the metastatic activity of Lewis lung carcinoma (LL) transplanted into
male C,_BL/6 mice and to evaluate the platelet hemostasis system pathological changes and its relationship with the
progression of metastasis.

The study was carried out on 37 male C,_BL/6 mice with body weight 20-22 g. LLcarcinoma was grafted at
a concentration of 3 x 10° cells in 0.3 ml of physiological solution intramuscularly into the right shin of C_BL/6
mice. The animals were divided into the following groups: | — control (without tumor), Il — LL carcinoma, Il — LL
carcinoma+enoxoparin. Mice of the first and second groups received 0.9% NaCl at a dose of 0.1 ml/20 g per animal.
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Animals of the second and third groups were also divided into two subgroups according to the period of withdrawal
from the experiment (day 28 of the study and life expectancy monitoring). Treatment of animals began on the 5th
day after transplantation of LL cells. Before the start of LL cell inoculation, all mice underwent a Morawitz blood
clotting time test. The procedure was carried out on days 14 and 28 of the study, which made it possible to evaluate
the effect of LL carcinoma and LL carcinoma+ enoxaparin on the coagulation activity of the experimental miceblood.
On the 28th day of the study, animals of the corresponding groups were euthanized for hematological parameters
examination, and the removalof lungs (for metastases counting)and spleen (for further examination).Analysis of the
data obtained revealed a significant decrease in the metastatic activity of LL carcinoma with the administration of
the direct anticoagulant enoxaparin. The drug studied inhibited the formation of metastases in the lungs by 60.9%
and its growth by 96.9%.

According to our results, a disturbance of blood coagulation activity occurs at the background of metastasiz-
ing tumor growth. The blood clotting time in animals with grafted LL carcinoma decreased almost 13 times, which
indicates a hypercoagulable state at the stage of DIC syndrome. There was a 2.29-fold decrease in the number of
platelets in the blood of animals with LL carcinoma, which indicates their enhanced sequestration, characterized
by redistribution from the pool of circulating platelets in favor of the splenic pool. At the same time, therapy with
enoxaparin at a dose of 10 mg/kg was accompanied by a significant increase in blood clotting time by 6.2 times and
an increase in the number of platelets in the blood of experimental mice.

The data obtained provide insight into the involvementof paraneoplastic hypercoagulability syndrome in the
pathogenesis of metastasis and can form the basis for experimental justification for the use of direct anticoagulants
as accompanying therapy for the treatment of metastatic forms of tumors.

Key words: anticoagulants, Lewis lung carcinoma, metastases, C57BL/6 mice.
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THE ROLE OF PRO-INFLAMMATORY CYTOKINES IN RATS AFTER IMPLANTATION
OF POLYPROPYLENE SURGICAL MESH WITH A COATING BASED ON TANTALUM

AND ITS DERIVATIVES
Kharkiv National Medical University (Kharkiv, Ukraine)
ov.kyslov@knmu.edu.ua

Since the early 2000s, polypropylene has become the main material used in hernia repair. However, negative
statistics regarding the development of the inflammatory process after implantation of surgical meshes made of
different materials still remain disappointing. The development of the inflammatory process after implantation of
polypropylene surgical meshes is observed in 30-40% of patients. These data force scientists all over the world to
continue the search for the optimal surgical mesh according to the chemical composition, which would suit special-
ists not only from the side of the physical properties of the surgical mesh, but also from the side of its biocompatible
and anti-inflammatory properties. In recent years, tantalum has been successfully used to produce biocompatible
medical implants in surgery, orthopedics, and orthodontics.

The aim of our study was to determine the content of IL-16 and IL-6 in the blood plasma of experimental animals
28 days after implantation of polypropylene surgical meshes with a coating based on tantalum and its derivatives, in
particular tantalum oxide and nitride.

The experimental groups included 40 male rats of the WAG population. A 15x15mm polypropylene surgical mesh
with different types of coatings was implanted between the abdominal wall and the colon with the help of surgery.
28 days after surgery, blood was collected to determine the content of IL-18 and IL-6.
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