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It is well known that tremendous progress has been made to date in understanding the pathogenesis of malig-
nant tumours and developing effective treatments that have significantly improved the prognosis for cancer pa-
tients. However, challenges remain in detecting metastatic spread before overt metastases are established and in
predicting which patients are at most significant risk of developing metastatic disease, which is the leading cause of
death. Screening tests can help to improve the management of metastatic disease, even before symptoms appear,
by providing an accurate picture of when metastatic spread occurs and how this process determines the risk profile
of cancer patients at diagnosis, throughout treatment, and in remission.

One of the most reliable paraclinical methods of diagnosing diseases is the assessment of haematological blood
parameters, which allows the detection of the progression of the oncological process. Today, special attention is
focused on disorders in the hemostatic system, which are one of the most essential components of the pathogenesis
of the tumour process.

This study aimed to evaluate the hemogram parameters of male C57BL/6 mice with primary Lewis lung carcino-
ma (LL) tumour and its metastatic progression and assess changes under the conditions of direct-acting anticoagu-
lants to determine biomarkers associated with metastasis.

Based on the studies, a significant decrease in the total platelet count and thrombocrit percentage was found
against the background of growth of the primary LL carcinoma tumor and the background of its metastatic progres-
sion. Regarding the platelet index — the relative width of platelet distribution by volume (an indicator of platelet
heterogeneity), a correlation with the progression of LL carcinoma metastasis was noted. This indicator increased by
15.21-41.65% in the background of the primary tumour — there were no differences compared to intact animals. The
use of direct-acting anticoagulants enoxaparin and sulodexide, which inhibited the formation of metastases in the
lungs of animals by 60.88% and 63.79%, respectively, significantly increased the number of platelets and decreased

the percentage of relative platelet distribution by volume by 15.21% and 1.8%, respectively.
Key words: hemogram, Lewis lung carcinoma, metastases, anticoagulants.

Connection of the publication with planned
research works.

The experimental study was performed within the
framework of the research work of the Laboratory of
Oncopharmacology of the Department of Pharmacology
of the Sl «Institute of Pharmacology and Toxicology of
NAMS of Ukraine» «Study of the effect of anticoagulants
on metastasis and the effectiveness of antitumor
therapy» (state registration number 0123U101245).

Introduction.

On August 2, 2024, the Cabinet of Ministers of
Ukraine approved the National Strategy for the Control
of Malignant Tumors until 2030. The strategy was
developed to implement the state policy on cancer
control, reduce morbidity and mortality caused by
cancer, and ensure high-quality, affordable treatment
and rehabilitation of cancer patients [1]. Implementation
of the National Cancer Control Strategy is key to an
effective and systematic fight against cancer, which is
one of the leading causes of death not only in Ukraine
but also in the world. One of the critical areas of this
strategy is to ensure the primary prevention of cancer
and promote its early detection.

It should be noted that the effectiveness of treatment
of cancer patients and patients in remission, even at least
5 to 10 years after diagnosis and who continue to risk
local and regional and metastatic recurrence, depends
primarily on their early and timely diagnosis [2].

Currently, hypercoagulability is considered not just
a secondary phenomenon in the setting of cancer but

an active factor in the development and progression of
malignant tumours. Additional diagnostic criteria for
screening for recurrence and secondary malignancies
will allow for proper treatment planning and outcome
prediction. The use of anticoagulants as adjunctive
therapy can also positively impact the growth and
spread of malignancy.

The aim of the study.

To evaluate the hemogram parameters of male
C57BL/6 mice with primary Lewis lung carcinoma
(LL) tumour and its metastatic progression and to
assess changes after administration of direct-acting
anticoagulants to determine biomarkers associated with
metastasis.

Object and research methods.

In vivo experiments, 56 male mice of the C57BL/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
osmosis and UV sterilisation) was provided ad libitum.
According to the experimental groups, mice were
housed in polycarbonate cages (410 x 250 x 180) mm in
size with galvanised steel lids. The cages were equipped
with plastic drinkers. The bedding was sawdust from
black alder (Alnus glutinosa), previously subjected to
autoclaving.
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The tumour growth 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 R.E. Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology of the National Academy of
Sciences of Ukraine.

Carcinoma LL was transfected at a concentration
of 2:20% cells according to the method for selecting
substances with antitumor activity [3] and 3-10° cells
to model the process of metastasis by 0.3 ml of saline
intramuscularly in the right shin of C_BL/6 mice [4].
Tumor cells were counted in the MMC-SR chamber [5].

The following drugs were administered to the
animals: VesselDue F (sulodexide), manufactured by
Alphasigma and Enoxaparin-Pharmex (Pharmex Group
LLC, Ukraine [6, 7]. The drugs were stored in a dark, dry
place at a temperature not exceeding 25°C.

Prior to the study, the Bioethics Committee of
the Sl «lInstitute of Pharmacology and Toxicology of
NAMS of Ukraine» approved the study protocol and
procedures related to animal maintenance and use
in the experiment. All animal manipulations were
performed following the Law of Ukraine No. 3447-IV
«On the Protection of Animals from Cruelty» [8] and the
European Convention for the Protection of Vertebrate
Animals Used for Experimental Research and Other
Scientific Purposes [9].

The experiment was divided into three experiments.
In the first experiment, animals were divided into
two groups of 7 mice each: Group | — control (intact
animals), Group Il — with tumorigenic LL carcinoma at
a cell concentration of 2:20° cells. The animals were
euthanized on day 14 of the study. In the second and
third experiments, the animals were divided into three
groups of 7 animals each: Group | — control without
tumour, Group Il — with tumorigenic LL carcinoma (3:10°
cells), Group Il (with tumorigenic LL carcinoma) — were
administered direct-acting anticoagulants: enoxaparin
and sulodexide. Animals were euthanized on day 28 of
the study [6, 7].

Animal treatment started on day 5 after the
tumourigenesis of LL carcinoma cells. Enoxaparin was
administered at 10.0 mg/kg subcutaneously for 20 days.
Sulodexide was administered at 2.0
mg/kg (20 LU/kg) intramuscularly
for 20 days. Individual doses of

under light ether anaesthesia and euthanized by cervical
dislocation. The lungs were removed from all animals
for macroscopic studies, and the spleen was removed,
the relative weight of which was calculated per 100 g of
body weight [6, 7]. The tumour volume was determined
by the ellipsoid volume formula [3].

A complete haematological analysis of venous
blood allows for the assessment of blood cell content,
including haemoglobin, erythrocytes, erythrocyte
indices, leukocytes, the leukocyte formula, platelets,
and platelet indices. Each of these blood components
has a specific function in the body and plays a role in
various physiological processes. This analysis enables
the identification of haematopoietic system pathologies
or helps rule out risk factors for their development.
Additionally, it assists in evaluating the effectiveness of
the prescribed treatment.

Blood for haematologic studies was collected in 0.2
ml tubes with K-EDTA (Voles, Ukraine) and analyzed
using an automatic haematology analyzer Mythic 22
(Orphée SA, Switzerland) (table 1).

The normality of the data distribution was checked
by the Shapiro-Wilk test. The data obtained were pre-
sented as the mean * error of the mean (Mzm) for nor-
mally distributed variables or the median and 25th and
75th quartiles.

[Me (25%;75%)] for variables with non-normal dis-
tribution. The statistical analysis of the experimental
results was performed using one-factor analysis of vari-
ance (ANOVA) for normally distributed variables and
the Kruskal-Wallis test for variables with non-normal
distribution. The OriginPro 2023b program was used for
statistical data processing. The difference between the
studied indicators was considered statistically significant
at p<0.05.

Research results study and their discussion.

In this study, we compared the haemogram param-
eters of experimental mice against the background of
primary LL tumour growth (day 14 of the study), its met-
astatic progression and under the conditions of direct
anticoagulant administration: enoxaparin sulodexide
(day 28 of the study).

Table 1 - Indicators, methods of their determination and units of
measurement used in the tests of the haematology analyzer Mythic 22

the drug were calculated in mg/ : Method Unit of
kg and ml/g, taking into account el of determination m‘:::ie'
We.ekly changes |r? the body Haemoglobin Direct determination g/dL
:Vne;ri:s g];_. tflzds]ec?)rr]:(;nzl);p;ci)n:g:tl Erythrocytes (Red Blood Cells) Direct determination 10°%/uL
received a placebo on day 5 after Haematocrit Direct determination %
tumourigenesis of LL carcinoma Mean corpuscular volume Calculation fL
cells with 0.9% NaCl at a dose of 0.1 Mean corpuscular haemoglobin concentration Calculation g/dL
ml/20 g per animal, subcutaneously; Mean corpuscular haemoglobin Calculation pg
animals of the third experiment Red cell distribution width — coefficient of variation Calculation %
received 0.9% NaCl, 0.05 ml/20 g of Red cell distribution width — standard deviation Calculation fL
body weight, intramuscularly [6, 7]. |Leukocytes Direct determination 10°/pL
Selected groups of experimental Neutrophils, lymphocytes, eosinophils, basophils, | Direct determination, 10%/uL,
animals were euthanized on day 14 [monocytes __calculation %
and day 28 of the study. Immediately Platelets Direct determination 103/uL
before euthanasia, all mice were Mean platelet volume Calculation fL
weighed, and blood samples were | Thrombocrit Calculation %
taken from the orbital venous sinus | Platelet distribution width Calculation %
for haematological examination Platelet-large cell ratio Calculation %
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Table 2 — Haemogram parameters of C_BL/6 male mice with LL carcinoma on  ses visualized. Analysis of
day 14 of the study (M+m or [Me (25%; 75%)], n=7) the relative weight of the

Indicator, units of measurement . Contrpl LLC p §p|een of mice in the exper-
(intact animals) imental group showed that
Leukocytes, 10%/uL 7,6%1,84 10,83+0,08* | 0,0006 | the animals with tumour
Lymphocytes, % 86,44+3,66 78,93+2,88* 0,001 growth showed an increase
Monocytes, % 5,23+2,15 10,61£1,33* | 0,0001 | i the mass coefficients of
Neutrophils, % 4,97+2,11 3,74+0,6 0,16 the spleen: 0.53+0.03% (in-
Eosinophils, % 0,53+0,43 01120,07* | 003 | yact animals), 0.60£0.01%
Basophils, % 2,97+0,65 6,61,28"  [0,00002| ("6 03) (1| carcinoma).
Lymphocytes, 103/uL 7,29+1,45 8,6(8,3;9) 0,22 The general haemato-
Monocytes, 103/uL 0,41+0,2 1,17+0,14* |0,000003| logical analysis of the ve-
Neutrophils, 103/uL 0,34+0,13 0,41+0,07 022 | o blood of experimental
Eosinophils, 10%/uL 9(0;0.1) 0 0.2 mice allowed the assess-
Basophils, 103/uL 0,2(0,2;0,3) | 0,71%0,13* | 0,002 .
Erythrocytes, 105/l 9.94(9,47:10,13) | 8,24(8,2,8,28)* | 0,02 | Ment of changes in haemo-
Haemoglobin, g/dL 13,8(13,8:14,2) | 11,79:0,09* | 0,03 | 8ramM Pparameters against
Haematocrit, % 44,5(42,6:44.8) | 37,26:0,53* | 0,03 | the background of tumour
Mean corpuscular volume, fL 44,7441,64 | 4529:0,53 | 042 | 8rowth (table 2).
Mean corpuscular haemoglobin, pg 13,8(13,7;14,9) 14,34+0,1 0,2 The presented data
Mean corpuscular haemoglobin concentration, g/dL 31,5+0,65 31,64+0,36 0,6 show that in male C57BL/6
Red cell distribution width — coefficient of variation, %| 13,7(12,7:15,8) | 12,901¢0,21 | 0,2 | Mice with LL carcinoma on
Red cell distribution width — standard deviation, fL 24,01+2,31 | 23(22,8:24,8) | 0,7 | day 14 of the study, the
Platelets, 10°/uL 760,29+149,32 | 520(498;585)* | 0,03 | humber of leukocytes sig-
Mean platelet volume, fL 6,940,68 6,5(6,4:6,6) 0,1 | nificantly increased com-
Thrombocrit, % 0,52+0,09 [0,34(0,32;0,39)*| 0,015 | pared to the control group
Platelet distribution width, % 34,31+7,11 |34,8(34,2;38,3)| 0,9 | (table 2). These changes
Platelet-large cell ratio, % 9,41+4,63 4,8+0,93* 0,02 were due to an increase
Note:* — p<0.05 in comparison with animals of the control group. in the number of mono-
The experiment results showed that on day 14 of cytes:  5.23#2.15-10°/ul

the study in male C_BL/6 mice, the tumour volume (control group), 10.61+1.33-10°%/uL (LL) and the num-
was 4.11+0.06 cm? against the background of primary ber of basophils: 0.2 (0.2; 0.3)-10°/pL (control group),
tumour growth of LL carcinoma, with no lung metasta- 0.71+0.13-10%/uL (LL). The analysis of the leukocyte for-

Table 3 — Haemogram parameters of male C57BL/6 mice with LL carcinoma and enoxaparin treatment
for 20 days on day 28 of the study (Mtm or [Me (25%; 75%)], n=7)

Indicator, units of measurement Control LLC pl Hie ;;?noxa- pl p2
Leukocytes, 103/uL 6,4913,42 9,7+1,72 0,29 4,7(4,1;11,2) 1 0,45
Lymphocytes, % 90,91+2,15 | 76,61+10,43* | 0,002 |59,26+3,52* **| (0,0001 | 0,0004
Monocytes, % 3,39+1,77 12,5+7,3* 0,01 |25,21+4,98* **| 0,0001 |0,00076
Neutrophils, % 3,14+1,09 3,67+2,19 0,08 5,06+1,21 0,086 0,25
Eosinophils, % 0,1(0;0,1) 0,1(0;0,1) 1 0,1(0,1;0,2) 1 0,46
Basophils, % 2,46+0,99 7,1613,47* 0,003 |10,31+1,31* **| 0,0001 0,04
Lymphocytes, 103/uL 5,96+3,25 7,51+1,93 0,68 | 2,6(2,5;6,5)** 0,33 0,01
Monocytes, 10°/uL 0,19+0,09 1,17+0,68* 0,03 1,69+0,91* 0,001 0,33
Neutrophils, 103/uL 0,1(0,1;0,4) 0,34+0,19 0,38 0,2(0,2;0,6) 0,23 1
Eosinophils, 103/ul 0 0 0
Basophils, 103/uL 0,1(0,1;0,1) 0,67+0,31* 0,006 | 0,4(0,4;1,2)* 0,004 1
Erythrocytes, 10°/uL 9,27+1,3 7,07(7,05;7,55)*| 0,008 7,25+1,45 0,12 1
Haemoglobin, g/dL 13,33+1,88 9,9+1,02* 0,003 10,43+2,01* 0,013 0,83
Haematocrit, % 43,47+6,75 32,16+3,33* 0,005 34,1+6,63* 0,02 0,8
Mean corpuscular volume, fL 46,86x0,91 46,06%1,06 0,21 47,1+0,46 0,85 0,08
Mean corpuscular haemoglobin, pg 14,39+0,27 14,19+0,28 0,28 14,41+0,12 0,97 0,19
Mean corpuscular haemoglobin concentration, g/dL 30,74+0,73 30,8+0,44 0,97 30,6+0,28 0,86 0,75
Red cell distribution width — coefficient of variation, % | 16,47+1,43 13,74+0,69* | 0,0003 | 15,14+0,63** 0,05 0,04
Red cell distribution width — standard deviation, fL 28,63+2,41 25,29+1,93 0,067 |28,9(24,8;29,4) 1 0,33
Platelets, 10°/uL 859,43+140,3 | 367,71+53,15* | 0,0001 495’71*i*56’65* 0,0001 | 0,047
Mean platelet volume, fL 6,9+0,86 6,73+0,22 0,85 6,6610,48 0,72 0,97
IThrombocrit, % 0,610,14 0,25+0,03* | 0,0001 | 0,33+0,03* 0,0002 0,22
Platelet distribution width, % 25,81+3,47 36,56+2,54* | 0,0003 [31(29,6;32,5)**| 0,43 0,045
Platelet-large cell ratio, % 9,3(5,9;10,8) 7,34+2,08 1 8,37+4,6 1 1

Notes: *(p1) — compared to the corresponding indicator of the control group; **(p2) — compared to the corresponding indicator of LL carcinoma.
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Table 4 - Haemogram parameters of C_BL/6 male mice with LL carcinoma and sulodexide administration
for 20 days on day 28 of the study (Mim or [Me (25%; 75%)], n=7)

Indicator, units of measurement Control LLC pl |LLC +sulodexide| p1l p2
Leukocytes, 10%/uL 2,94+1,54 7,68+0,89* 0,0008 9,67+2,79* 0,0001| 0,18
Lymphocytes, % 84,21+7,34 63,02+7,73* | 0,0004 67,7418,62* 0,002 | 0,54
Monocytes, % 5,85+2,9 20,22+45,33* | 0,0002 17,67+5,89* |0,0005 | 0,61
Neutrophils, % 5,63+2,87 5,12+1,8 0,89 4,70+0,79 0,67 | 0,93
Eosinophils, % 0,2(0,1;1) 0,15+0,1 1 0,1(0;0,1) 0,08 | 0,49
Basophils, % 3,83%2,25 11,37+£2,97* | 0,0002 9,8342,49* 0,0008 | 0,53
Lymphocytes, 103/uL 1,9(1,8;2,9) 4,87+1,08 0,07 6,73+2,7* 0,004 1
Monocytes, 103/uL 0,18+0,1 1,53+0,27* 0,003 1,5(1,4;1,6)* 0,005 1
Neutrophils, 10%/uL 0,15(0,1;0,2) 0,4+0.14* 0,02 | 0,5(0,4;0,5* | 0,002 | 1
Eosinophils, 10°/uL 0 0 0
Basophils, 103/uL 0,1(0,1;1,5) 0,9+0,21* 0,004 0,9(0,9;0,9)* 0,004
Erythrocytes, 10/uL 10,55(9,85;11,2) 8,64+0,67* 0,04 9,17+0,85 0,23
Haemoglobin, g/dL 15(13,3;15,56) 12,12+0,64* 0,03 12,74+1,12 0,33 1
Haematocrit, % 45(40,35;48,3) 38,92+2,29 0,07 41,34+3,5 0,68 | 0,87
Mean corpuscular volume, fL 40,95(40,3;45,6) |45,7(44,3;45,8)| 0,22 45,1+0,87 0,69 1
Mean corpuscular haemoglobin, pg 14,05(13,65;14,75)| 14,05+0,53 1 13,9+0,28 1 1
Mean corpuscular haemoglobin concentration, g/dL 32,78+0,98 31,13+0,59* 0,002 30,81+0,56* |0,0003| 0,73
Red cell distribution width — coefficient of variation, %| 13,3(12,4;16,25) 14,8+0,88 1 14,74+1,2 1 1
Red cell distribution width — standard deviation, fL 20,05(19,9;27,1) 25,5+3,18 0,23 | 22,7(22,7;26,9) | 0,82 1
Platelets, 10°/uL 802,75+116,48 |364,17+89,15* | 0,0001 | 422+105,35* |0,0001| 0,59
Mean platelet volume, fL 6,61+0,34 7,310,44 0,05 7(6,6;7,7) 0,4 1
Thrombocrit, % 0,5(0,46;0,57) 0,26+0,05* 0,003 |0,28(0,24;0,34)*| 0,04 1
Platelet distribution width, % 35,29+8,21 41,08+0,35 0,1 40,34+2,6 0,2 |0,96
Platelet-large cell ratio, % 6,75(5,85;8,65) 12,33+3,19 0,08 9,9(8;15,5) 0,3 1

Notes: *(p1) — compared to the corresponding indicator of the control group; **(p2) — compared to the corresponding indicator of LL carcinoma.

mula showed a decrease in the percentage of lympho-
cytes and eosinophils in the experimental animals.

The analysis of experimental mice's red blood counts
and erythrocyte indices showed significant changes in
the number of erythrocytes, haemoglobin content, and
haematocrit percentage, but the erythrocyte indices did
not change.

Particular attention should have been paid to the in-
dicators of the platelet component of the haemogram
of the experimental animals, such as platelet count,
mean platelet volume, thrombocrit, platelet distribu-
tion width, and the platelet-large cell ratio. Against the
background of the growth of the primary LL tumour, a
decrease in the number of platelets, the percentage of
thrombocrit, and the percentage of large platelets were
noted in the 14th study (table 2).

In order to conduct a comparative analysis and eval-
uate changes in haematological parameters of blood
against the background of metastasis of LL carcinoma
and under the conditions of anticoagulant administra-
tion, a general analysis of venous blood of experimen-
tal animals was performed on day 28 of the study [6, 7]
(tables 3, 4).

The results of tables 2, 3, 4 demonstrate that against
the background of LL carcinoma's primary tumour
growth and its metastatic progression, pathological
changes occur in the blood of experimental mice, such
as a decrease in the number of erythrocytes, haemoglo-
bin content, haematocrit percentage, an increase in the
number of leukocytes, and changes in the leukocyte for-
mula. Such hematologic changes are the most common
complication of tumour disease [10].

A comparative analysis of the platelet component of
the haemogram of experimental mice made it possible
to assess pathological changes in the platelet haemosta-

sis system and their relationship with the progression of
metastasis.

On day 14 of the study, the platelet count
was 760.29+149.32-10°/ml (control group), 520
(498;585)-103/ml (LL). The percentage of the platelet
distribution width was at the level of the control group:
34.31+7.11% (control group), 34.8 (34.2;38.3)% (LL).

In previous studies [6, 7], we found that on day 28
of the experiment in the second experiment, in the
presence of metastases (6.57+0.94) in the lungs of male
C57BL/6 mice with tumorigenic LL carcinoma, a signif-
icant decrease in the number of platelets by 57.21%,
thrombocrit by 58.33%, and an increase in the per-
centage of the platelet distribution width by volume by
41.65% were noted.

Under the conditions of enoxaparin administration,
which inhibited the formation of lung metastases by
60.88% [6], the number of erythrocytes did not change
compared with the control group (without tumour), but
such indicators as haemoglobin content, hematocrit per-
centage, and mean corpuscular volume decreased. The
number of leukocytes did not change, but significant
changes in the leukocyte formula were noted. Decrease
in the percentage of lymphocytes: 90.91+2.15% (control
group), 76.61+10.43% (LL), 59.26+3.52%; increase in the
percentage of monocytes: 3.39+1.77% (control group),
12.547.3% (LL), 25.21+4.98%; basophils: 2.46+0.99%,
7.16+3.47%, 10.31+1.31%, respectively (table 3). Re-
garding the platelet component, there was an increase
in the number of platelets by 34.81%, thrombocrit by
32.0% and a decrease in the percentage of platelet dis-
tribution width by 15.21% compared to the group with
LL carcinoma.

In the third experiment, in the presence of metas-
tases (6.71%2.14) in the lungs of male C_BL/6 mice, a
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significant decrease in platelet count by 54.63%, throm-
bocrit by 48.0%, and an increase in the percentage of
platelet distribution width by volume by 16.41% were
noted. The use of sulodexide, which inhibited the forma-
tion of lung metastases by 63.79% [7], red blood counts
were at the level of the control group, but the leukocyte
formula and the number of leukocytes did not change
significantly relative to these indicators in animals with
LL carcinoma (table 4). As for the platelet component,
the number of platelets increased by 15.88%, thromboc-
rit by 7.69%, and a decrease in the percentage of plate-
let distribution width by 1.80% was noted.

Based on the studies, a significant decrease in the
total platelet count and thrombocrit percentage was
found against the background of primary LL carcinoma
tumour growth and its metastatic progression. Regard-
ing the platelet index of the platelet distribution width
(an indicator of platelet heterogeneity), a correlation
with the progression of LL carcinoma metastasis was
noted. This indicator increased by 15.21-41.65% and
may predict metastasis in cancer patients [11, 12].

The use of direct-acting anticoagulants enoxaparin
and sulodexide, which inhibited the formation of metas-
tases in the lungs of experimental animals by 60.88% and
63.79%, respectively, significantly increased the number

DOI 10.29254/2077-4214-2025-1-176-116-127
YOK 615.273.53+616-006.08
MyHbko M. A., Kapayyba T. A.

of platelets and decreased the percentage of platelet
distribution width by 15.21% and 1.8%, respectively.

Conclusions.

1. The data analysis revealed a correlation between
the platelet index, such as the platelet distribution
width, and metastasis of Lewis lung carcinoma. This indi-
cator increased by 15.21-41.65% against the background
of metastases formation in the lungs of male C_BL/6
mice. The data obtained may be the basis for additional
diagnostic criteria and will provide an earlier and more
reliable diagnosis of the progression of the oncological
process.

2. The use of direct-acting anticoagulants enoxa-
parin and sulodexide, which inhibited the formation
of metastases in the lungs of experimental animals by
60.88% and 63.79%, increased the number of platelets
by 34.81% and 15.88% and decreased the percentage of
platelet distribution width by 15.21% and 1.8%, respec-
tively.

Prospects for further research.

The data obtained indicate the feasibility of further
in-depth studies to determine the predictors of metasta-
sis. These studies may become the basis for the develop-
ment of antithrombotic strategies that not only control
thromboembolic complications but also participate in
controlling malignant tumour progression.
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Bidomo, ujo Ha cb0200HIWHIl OeHb 00CA2HYMO 8eaU4Ye3HUX YCrixie w000 PO3yMIiHHA NamoaeHe3y 3/108KIiCHUX
nyxnuH ma po3pobui echekmusHUX Memoodie niKy8aHHA, AKI CYMmEBO MOKPAWUAU MPO2HO3 O/ OHKOMO2IYHUX
xsopux. [pome, 3aauwaromeca npobaemu 3 BUABAEHHAM MemMAcmamu4Ho20 MOWUPEHHA 00 8CMAHOB/EHHA
ABHUX Memacmasie | 3 MpPo2HO3yB8AHHAM MO020, AKi NayieHmMu cxuabHi 00 HalbinbWo20 PU3UKY PO3BUMKY
Memacmamu4yHo20 3aX80PHBAHHS, AKUL € OCHOBHO MPUYUHOK cMepmi. CKpUHIH208i mecmu Moxcymb dornomoamu
w000 rnoninuieHHA yrnpasniHHA Memacmamu4HUM 30X80PHOBAHHAM, We 00 MoA8U CUMITMOMI8, OMpuUMamu mMo4yHy
KapmuHy moeo, Konu 8i0bysaembca memacmamuyHe MoOWUpPEHHS, i AK yel npouec 8U3HAYAE nNPoginb pusuKy 045
OHKOX80PUX MPU MOCMAHOo8Y,i 0ia2HO3y, MPomMsa20M YCb020 MiKY8AHHS, MAK i y CMaHi pemicil.

OO0uH i3 HadiliIHUX NApPaKAiIHIYHUX Memodie ia2HOCMUKU 30X80PHOBAHbL € OUIHKA 2eMaMOs02iYHUX MOKA3HUKI8
Kpo8i, AKa 00380/1A€ 8UABUMU MPO2pPecy8aHHA OHKOM02iYHO20 npouecy. Ha cb0200HI, 0cobnusy yeazy 3ocepedceHo
HQ opyweHHAX y cucmemi 2eMocmasy, AKi € 00HUM i3 Halieamcausiux KOMNOHEHMIie8 namozeHe3y MyxXauHHo20
npouyecy.

Memoto daHo20 0ocnidxceHHA byna ouiHKa napamempie 2emozpamu muwieli camuis aiHii C57BL/6 3 neps8uHHow0
MyXAUHOI KapUuHOMU nez2eHb Jlbroic (LL) ma Ha mai it MemacmamuyHoi npoepecii, ma oyiHKa 3mMiH 3a ymos
yseO0eHHA aHmuKoazynaHmie npamoi dii ujo00 susHayeHHA bioMmapKepis, AKi N08’A3aHI 3 Memacmasy8aHHAM.

Ha nidcmasi nposedeHux 00Cni0oHeHb 8CMAHOB/EHO 8ipO2iOHe 3HUMEHHSA 3020a/bHOI Kiflbkocmi mpombouyumis,
gidcomky mpomboKkpumy HA msai pocmy MepesuHHol MyxAuHU KapyuHomu LL ma Ha mai i memacmamuyHoi
npoepecii. LLlodo mpomboyumapHo2o iHOeKcy — 8i0HOCHOT WUPUHU po3rodiny mpomboyumie 3a 06°eMom (MOKA3HUK
2emepozeHHocMi mpomboyumis), sidmideHa KopenAuis 3 MpPozspecysaHHAM Memacmasy8aHHAM KAapUUHOMU
LL. 3a3Ha4YeHuli NoKa3HUK niosuwysasca Ha 15,21-41,65%, Ha mai nep8UHHOI NyxAuHU — He 6yno sidmiHHocmeli
MOPIBHAHO 3 IHMAKMHUMU meapuHamu. [lpu 3acmocy8aHHi aHmMuKoazynaHmis npamoi 0il eHokcanapuHy ma
cynooeKcudy, AKi 2aAbMy8anU ymeopeHHA memacmasie y ne2eHax meapuH Ha 60,88% ma Ha 63,79% eidnosioHo,
8ipo2idOHO 36inblWyBanacy KinbKicme mpomboyumie ma 3meHwye8ascs 8i0COMOK 8iOHOCHOI WUPUHU Po3nodiny
mpomboyumis 3a 06’emom Ha 15,21% ma Ha 1,8% eidonosioHo.

Knrouosi cnoesa: 2eMo2pama, KapyuHoma snie2eHs Jlbroic, Memacmasu, aHMUKoa2ynaHmu.
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3B’A30K ny6aikauii 3 nnaHoBMMM HayKOBO-poCNig-
HUMK poboTamu.

EkcnepumeHTanbHe A0CNIAKEHHA BUKOHAHO Y pam-
Kax HayKoBO-AoCNigHOT poboTn nabopatopii oHKodap-
makonorii Bigainy dapmaronorii Y «I®T HAMH Ykpa-
THM» «BUBYEHHA BNAMBY aHTMKOAry/aAHTIB Ha npoLuecu
MeTacTasyBaHHA Ta ePpeKTUBHICTb NPOTUMNYXIUHHOI Te-
panii» (Homep aeprkaBHoi peectpauii 0123U101245).

Bcryn.

2 cepnHA 2024 poky KabiHeT MiHicTpis YKpaiHu cxBa-
nvB HauioHanbHy cTpaTerito WoA0 KOHTPOI 3/10AKiC-
HUX HoBOYyTBOpPeHb A0 2030 poky. CtpaTerito po3pobie-
HO AN1A BTiNIEHHA B }UTTA AEPrKABHOI NONITUKM 3 NUTaHb
npoT1pakoBoi 60poTbbU, 3HUKEHHA PiBHA 3aXBOPIOBA-
HOCTi Ta CMEPTHOCTi, CMPUYNHEHOI OHKONOTIYHUMM 3a-
XBOPHOBAHHAMM, a TAaKOXK 3abe3neyeHHA BUCOKOAKICHOrO
[AOCTYMHOTO NiKyBaHHA OHKOMNALieHTIB Ta ix peabinitauii
[1]. BnpoBaasKeHHs HaLjioHanbHOI cTpaTerii KOHTPO/O
3/10AKICHUX HOBOYTBOPEHb MA€E K/IlOYOBE 3HAYEHHSA AN1A
edeKTMBHOI Ta cUCTeEMaTUYHOI 6OPOTbOM 3 OHKOJIOTIYHM-
MW 3aXBOPIOBAHHAMM, AKI € OHIED 3 OCHOBHUX MPUYUH
cMmepTi He nnwe B YKpaiHi, a i B cBiTi. O4ANH 3 BaXKNINBUX
HanpAMIB Lj€i cTpaTerii € 3abe3neyeHHA NePBUHHOT Npo-
diNaKTUKM OHKONOTIYHMX 3aXBOPIOBAHb Ta CMPUAHHA X
paHHbOMY BUABNEHHIO.

Cnig Big3HaunTH, WO ePeKTUBHICTb NiKYBaHHA OH-
KOJIOTIYHMX XBOPMX Ta MALEHTIB WO nepebyBatoTb y pe-
Micii, HaBiTb NpuHalMHI Big 5 Ao 10 pokiB nicna BcTa-
HOBNIEHHA [iarHo3y i AKi NpoAOBXKYKOTb PU3NKYBaTH
JIOKaNbHO-pErioHaNbHMMKU Ta MeTacTaTUYHUMK peLun-
OVBaMM 3aNeXNUTb, Nepeaycim, Big iX paHHbOI Ta CBOE-
YyacHoi giarHocTukM [2].

Ha TenepilwHili Yac rinepkoarynauito po3rnagatoTb He
NPOCTO K BTOPMHHE ABMLLE Ha T/1i OHKO/IOTIYHOr0 3aXBO-
PIOBAHHA, @ AK aKTUBHUI YNHHUK PO3BUTKY Ta mporpe-
CYBAHHA 3N10AKICHOT NyXAUHWU. [JOAaTKOBI AiarHOCTUYHI
KpUTepii NPy CKPUHIHTY peunamBis Ta BTOPUHHUX 3104-
KICHMX HOBOYTBOPEHb J03BONATb MPABU/IbHO NJAHYBaTH
NiKyBaHHA Ta MPOrHO3yBaTW pe3ynbTaT. 3acTOCyBaHHA
AHTMKOAryNAHTIB, AK NpPenapaTisB CynpoBoAy, TAaKOX MO-
YTb HaZaTV NO3UTUBHWUI BMNJIMB Ha NPOLLEC 3POCTAHHA
Ta PO3MNOBCIOAKEHHSA 3/10AKICHOFO HOBOYTBOPEHHS.

MeTta gocnig)eHHs.

OuiHKa napameTpiB remorpamm muLien camuis niHii
C57BL/6 3 MEPBMHHOK MYXAMHOK KAPLMHOMWU NereHb
JNbtoic (LL) Ta Ha Tai il meTacTaTMUHOI Nporpecii i ouiHNUTK
3MiHW 32 YMOB YBEAEHHA aHTUKOATYNAHTIB NPAMOI Aii
WoAo BM3HaYeHHsA biomapKepis, AKi nos’s3aHi 3 me-
TacTa3yBaHHAM.

O6’eKT i meTOaU AOCNiAXKEHHA.

Y eKcnepumeHTax in vivo 6yno BUKOpUCTaHO 56
camus muweii ninii C_BL/6 macoto Tina 20-22 r. (pos-
nnigHuK «Jani 2001» m. Kuis). Muwwei yTpumyBanu B
CTaHAapPTHMX YMOBaXxX BiBapito 3a Temnepatypu (22-24)°C
Ta BigHOCHOI BosiorocTi nosiTpa (30-70)%, 3a 3BMYaAMHO-
ro csitioBoro pexumy (12 rog csitna i 12 rog Temps-
Bu). TeapmHam 3rogosyBaBca ad libitum ctaHgapTHUA
pauioH Ans nabopaTopHWUX TBApWH, BOAA 3 MIiCbKOro
BOZOTOHy (Mmicna obepHeHOro ocmocy Ta cTepwaisaLii
Y®-BunpomiHtoBaHHAM) nogasanacb ad libitum. Muwi
PO3MiLLlyBa/ICb BiANOBIAHO AOCAIAHUM Fpynam y KAiT-
Kax i3 nonikapboHaTy po3mipamu (410 x 250 x 180) mm
i3 KpULKaMK 3 ranbBaHizoBaHoi cTani. Knitku 6yam 3a-
6e3neyeHi N1acTMKOBUMM MNoinKamu. MigcTuako cny-

ryeana Tmpca 3 Binbxu YopHoi (Alnus glutinosa), none-
peaHbo NiagaHa aBTOKNABYBAHHIO.

Y pocnigax 6yno BUKOPMUCTAaHO MOAENb MYX/IMHHOMO
poCTy — KapumHomy nereHb Jlbtoic (LL). LLUTam KnituH LL
OTpMMaHO 3 KniTMHHOro 6aHKy NiHil NtoAWHM | TBAPUH
IHCTUTYTY eKcnepuMeHTaIbHOI NAaTONOTii, OHKOOT i i pa-
aiobionorii im. P. €. Kaseubkoro HAH YkpaiHu.

KapuuHomy LL nepeBmBanu y KoHueHTpauii 2-20°
KNITUH 3rigHO MeToay Woao BiAbopy peyoBUH 3 NPOTU-
NyX/JIMHHOO aKTMBHIcTIO [3] Ta 3-10°KAITUH WoA0 MoAe-
NIOBaHHA npouecy meTacTtasyBaHHs no 0,3 ma ¢isiono-
rYHOro PO3YMHY BHYTPILLHBOM A3€BO B MPaBy FOMINKY
muwen niii C__BL/6 [4]. MiapaxyHOK NYXAMHHWX KNITUH
nposoauau B Kamepi MMC-SR [5].

[Ona BBeAeHHA TBapMHaM 3aCTOCOBYBa/IM Mnpenapa-
Tn: Beccenllye ® (cynogekcng), BUpobHUK: Anbdacirma
Cn.A. Ta EHokcanapuH-®apmekc (TOB «dapmekc Mpyny,
YKpaiHa [6, 7]. NpenapaTn 36epiraanca y TeMHOMY, Cy-
XOMy Micui 3a TemnepaTypu He Buwe 25°C.

Mepen noyaTKOM AochigrKeHHs KomiteT 3 bioeTuku
Y «lHcTuTyT dapmakonorii Ta TokcuKkonorii HAMHY»
y3rogMB NPOTOKON AOCAIAMKEHHA, @ TAKOXK npoleaypu,
noB’A3aHi 3 yTPMMAHHAM TBAPWH Ta IXHIM BUKOPUCTaH-
HAM B €KCMepMMEHTI. YCi MaHinynAuii 3 TBapMHamm npo-
BOAMAMUCH Y BigNOBIAHOCTI A0 3aKOHY YKpaiHu Ne 3447-
IV «lMpo 3axucT TBAapWH Bif, KOPCTOKOTO MOBOAMKEHHAY
[8] Ta EBponelicbKoi KoHBeHLi Woa0 3axucty xpebert-
HUX TBAapUWH, AKi BUKOPUCTOBYIOTbCA B EKCNEPUMEHTab-
HUX JOCAIAXKEHHSAX Ta 3 iHLWO HayKoBO meToto [9].

EkcnepumeHT Byno posnogineHo Ha Tpu gocnign. Y
nepwomy AOCAiAi TBapMHU PO3MNOAINAAM HA ABi rpynu
no 7 MULWEN Y KOXKHIN: |-KOHTPOb (iHTAKTHI TBapuHM),
Il — 3 nepeBUTOO KapLuMHOMOIO LL y KOHLeHTpaLii KNiTUH
2-20°. TBapMH 3HEXUBAOBANM Ha 14 AeHb A0CAIAKEHHS.
Y apyromy Ta TpeTbOMy A0C/iAax TBAapUHU po3nogina-
Mca Ha 3 rpynu, No 7 TBapWH Y KOXKHIiN: | — KOHTpOAb
6e3 nyxauHu, Il rpyna 3 nepesButoro KapumHomoto LL
(3-10° kniTun), 1l rpyna (3 nepeBMTOO KapuMHOMOO LL)
— YBOAMAWN aHTUKOATYNAAHTM NPAMOI Aii: eHOKCanapuH Ta
cynogeKkcuz,. TBapuH 3HEXMBAOBAIM Ha 28 AeHb A0CAi-
OXKeHHA [6, 7].

JlikyBaHHA TBapWH NoYMHanu Ha 5 foby nicna nepe-
BMBKM KNITUH KapuuHomu LL. EHOKcanapuH 3acTocoBy-
BaBcAa B 803i 10,0 mr/Kr nigwkipHo, 20 ai6. Cynoaekcuna,
yBoamau B Ao03i 2,0 mr/kr (20 NO/Kr) BHYTpiWHbOM s~
3eBo npotarom 20 ai6. lHanBigyanbHi 403K npenapaTy
pO3paxoByBaiM B MI/Kr Ta MA/T 3 ypaxyBaHHAM LLOTUK-
HEBMX 3MiH MacH TiNla KOXHOI 3 TBapuH. KOHTPO/IbHI TBa-
PUHW APYroro AocAify OTpUMyBanu naauebo Ha 5 AeHb
nicns NnepeBMBKM KNITUH KapuuHomu LL 0,9% NaCl y posi
0,1 mn/20 r Ha TBapWHY, NiAWKIPHO; TBAPMHM TPETLOrO
aocnigy —0,9% NaCl, 0,05 ma / 20 r macu Tina, BHyTpiLL-
Hbom’A3eBo [6, 7].

BiaibpaHi rpynu pocnigHux TBapuH 6ynu nigpa-
Hi eBTaHas3ii Ha 14 geHb Ta Ha 28 AeHb AOCHIAXKEHHA.
Be3snocepegHbo nepes, eBTaHasiew BCiX muwen 6yno
3Ba)KEHO Ta Mig nerkum edpipHUM HapKkosom byau Bigj-
6paHi 3pa3kM KpoBi 3 0pbiTabHOrO BEHO3HOFO CUHYCY
TBApUH A1 reMaTo/I0rYHOro AOCAIAXKEHHS i 34ilMcHeHO
€BTaHa3ilo WAAXOM LepBiKaaAbHOI AMCAOKaLii. Y BCix TBa-
pUH Bynn BUAYYEHi NereHi, ons MakpocKoniyHUX AocChi-
OXKeHb, cenesiHKa, BiJHOCHY Macy AKOi po3paxoByBanu
Ha 100 r macu Tina [6, 7]. O6’em NyxnnMHM BM3HAYaBCA 3a
dopmynoto 06’emy enincoiga [3].
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3aranbHU remaToNOoriYHUIA aHani3 BEHO3HOI KpoBi
[,03BO/IIE OLIHUTU 3MICT GOPMEHUX E€NEeMEHTIB KPOBI.
[o Hux BigHOCATb remornobiH, epuTpPOLUTH, epoTpPo-
UMTapHi iHAEKCKU, NeNKOUMUTIN, NeMKouMTapHy opmyny,
TPOMBOLMTM Ta TPOMOOUMTAPHI iHAEKCU. KoXKeH 3 Lmnx
e/IeMeHTIB KpOBi Ma€e cBoto QyHKL,it0 B OpraHi3mi i Hece
BiANOBIAANbHICTb 3a NeBHi Aji. [103BONAE BUABUTU B Op-
raHi3ami NaTonorii CMCTEMM KPOBOTBOPEHHA abo BUK/IO-
YUTU YUHHUK PU3UKY X PO3BUTKY. TaK CAamMO CNPUAE OLLiH-
i epeKTUBHOCTI MPM3HAYEHOTO NiKYBaHHA.

KpoB Ana remaTonoriyHmx [ochigsKeHb 36upanu y
npobipkn o6’emom 0,2 mn i3 K-EATA («BONEC», Ykpai-
Ha) 1 aHani3yBann Ha aBTOMATUYHOMY reMaToNoriYHOMY
aHanizaTopi Mythic 22 (Orphée SA, LLiseliuapia) (taba. 1).

HopmanbHicTb po3noginy oTpUMaHWX OaHUX nepe-
BipAnn 3a Tectom LWanipo-Yinka. OTpumaHi gaHi npeg-
CTaBAANM AK CepefHE 3HAYeHHA = NoxmnbKa cepesHbOro
(M£m) gns HopMmanbHO PO3MNOAINEHUX 3MiIHHUX abo me-
ApiaHa 1a 251 75 KBapTuAi.

[Me (25% ;75%)] pnsa 3MiHEHMX 3 HEHOPMa/JbHUM
po3noainom. CTaTUCTUYHUIA aHani3 pe3ynbTaTiB ekcnepu-
MEHTY MPOBOAMAN 3 BUKOPUCTAHHAM OAHOGMAKTOPHOrO
aucnepciiHoro aHanisy (ANOVA) ana HopmasibHO pos3no-
OineHUX 3MiHHKUX i 3a KpuTepiem Kpackena-Yonnica gns
3MiHHMX 3 HEHOPMaNbHUM po3noginom. [na cTaTucTny-
HOi 06PO6KM AaHMX BUKOPUCTOBYBaAM nporpamy Origin-
Pro 2023b. Pi3HULIO MiXK A0CNIAKYBAHUMM NOKA3HUKaMM
BBAXKa/IM CTAaTUCTMYHO BiporigHoto B pasi p<0,05.

Pe3ynbTatv gocnigiKeHHA Ta ix 06roBopeHHs.

Y AaHit poboTi MM NOPIBHANM NOKAa3HMKKU remorpa-
MW AOCNIAHUX MULIEN HA TNi POCTY NEPBUHHOT MYXIUHU
LL (14 peHb pocnigrKeHHs), il meTacTaTMYHOI nporpecii
Ta 32 YMOB YBeZEHHA NPAMMUX aHTUKOAryNAHTIB: EHOKCa-
napuHy cynopekcmay (28 feHb AOCNIAKEHHSA).

Pe3ynbTaTv eKcnepuMMeHTy NoKasanu, Wo Ha TAi nep-
BWUHHOIO MYX/JIMHHOrO POCTy KapumHomu LL Ha 14 geHb
OOCNIAMKEHHS Y MULLEN caMuiB NiHil C57BL/6 06’em nyx-
IHM cTaHoBuB —4,11+0,06 cm3, Npu LbOMY MeTacTasn y
NlereHAx He Bi3yanisyBanucb. AHani3 BiAHOCHOI Macu ce-
Ne3iHKM MULWel JoCAigHOT rpyny NOKasas, Lo Y TBapUH
Ha TAi NYX/IMHHOFO POCTYy crnocTepi-
raetbcA 36iNblIEHHA MACOBUX KO-

YEHO 3HUXKEHHA BiACOTKY NiMPouuTiB Ta eo3nHodinis y
OOCNIAHUX TBApPUH.

AHani3 MOKa3HWKIB 4YepBOHOI KPOBIi Ta epuUTpoLU-
TApPHUX iHAEKCIB AOCNIAHUX MULLIEN NoKasas BiporigHi
3MiHM WOAO0 3MEHLLEHHA KiIbKOCTIi epUTPOLMTIB, BMICTY
remorno6iHy, BiZLCOTKY reMmaToKpUTy, ane eputTpouuTap-
Hi IHAEKCU He 3MiIHIOBANMUCh.

OcobnuBy yBary byno BapTo NPUAIANUTY NOKa3HWKaM
TpOMBOUUTapPHOT NaHKM remMorpammn AoCNiAHUX TBAPUH,
TaKUX AK: KiNbKicTb TpOMboUUTIB, cepeaHii 06’em Tpom-
6ounTy, TPOMBOKPUT, BiAHOCHA LWKWPUHA pPO3NoAiny
TpombouuTis 3a 06’emom, KoedilieHT BEIMKMX TpOMbO-
umTiB. Ha Thi pocTy nepBuHHOI nyxanHu LL Ha 14 pocni-
OYKEHHA BiLMIYaN0Ch 3HUMKEHHA KibKOCTi TpOMboLUTIB,
Bi,COTOK TPOMBOKPUTY Ta BiACOTOK BeMKUX Tpomboum-
TiB (Tabn. 2).

[ns Toro wob nposectn NopiBHAAbLHUA aHani3 i oui-
HUTU 3MIHW TeMaTOJIOTIYHMX MOKA3HUKIB KPOBi Ha TAi
MeTacTa3yBaHHA KapumHomu LL Ta 3a ymOB yBeAeHHA
QHTUKOAryNAHTIB, 3ara/ibHWU aHaNi3 BEHO3HOI KPOBI eKC-
nepMmeHTasbHUX TBAPUH NPOBOANAN Ha 28 AeHb A0Ci-
OXKeHHA [6, 7], (Tabn. 3, 4).

PesynbtaT gaHux tTabauub 2, 3, 4 4eMOHCTPYIOTb,
WO Ha TN NePBMHHOrO MYX/IMHHOIO POCTY KapLMHOMM
LL Ta Ha i ii meTacTaTMyHOI nporpecii BiabyBaloTbCA
NaTo/IOriYHi 3MiHM Yy KPOBI AOCAIAHMX MULLIEN, TaKi K
3HUMEHHS KiNIbKOCTi epUTPOLMTIB, BMICTY remornobiHy,
BiZICOTKY remaToKpuTy, 36iNblUeHHA KiNbKOCTi nenkouu-
TiB, 3MiHM Yy NenKkounTapHin dopmyni. Taki rematonoriy-
Hi 3MiHU € i3 HalBiNbLLU NOWMPEHUM YCKNAAHEHHAM NpWU
NyXJNHHIN xBopobi [10].

MopiBHANBHWI aHaNi3 TPOMBOLUTAPHOI TaHKM remo-
rpamm AoCAigHMX MULIEN AaB 3MOry OLHUTWU MaTono-
riYHi 3MiHK y cucTemi TpoMbBOLMTapHOro remocrtasy Ta
X B3aEMO3B’A30K i3 MporpecyBaHHAM MeTacTa3yBaHHA.

Ha 14 peHb [OCNiAMKEeHHA Ki/bKicTb TpombouuTis
cTaHoBMAa: 760,29+149,32:10°/mn (KoHTposibHa rpyna),
520 (498;585)-10°/mn (LL). BigcoToK BiAHOCHOI WNPUHU
posnoginy TpomboumTie 3a 06’emom ByB Ha PiBHI KOH-
TponbHoi rpynu: 34,31+7,11% (KoHTponbHa rpyna), 34,8
(34,2;38,3)% (LL).

Ta6nuua 1 — MoKasHMKK, cnocobu iX BUSHAYEHHA Ta OAUHULL BUMIpIO-
BaHHS, O BUKOPUCTOBYBA/IUCb Y TeCTaX remoaHasnisaropa Mythic 22

ediuieHTiB cenesiHku: 0,53+0,03%

(iHTakTHi  TBapwHu), 0,60+0,01% ; LG
B MoKasHuK Cnocib BU3HaYeHHsA BUMIiptO-
(p=0,03) (KapHMHOMa LL). o ——
3?raanMM . rera\Tonor{qHMM femorn06iH lNpAme BU3Ha4YeHHA g/dL
aHam?’v BEHO3HOI KpOB'I AOCHIAHMX EputpounTtun MpAme BU3HaYEeHHA 10%/uL
muiien 'D',O3BOHMB outHnTH ?,’MIHM femaToKpuUT MpAme BU3HaYeHHA %
Mapamerpis reMorpamu Ha T nyx- CepepgHilt 06’em epuTpoLmTa O6uncneHHs fL
NIMHHOTO pocTy (Tabn. 2). - - -
. o CepefHa KOHLLEHTpaLis remornobiHy B epUTpouuTi ObuyncneHHn g/dL
MpepacTaBneHi gaHi ceigyatb, Wo — - -
M R . CepeaHilt BMiCT remorniobiHy B epUTpOLMTI ObuncneHHs pg
y mulen-camuis C57BL/6 i3 nepe- (— X -
LL Ha 14 neHb BifHOCHa WKWpWHa po3noginy epuTpoLMTIB 3a O6umMChenHs %
BMTO'? Kapu"'“‘?""o"? . A > | ob’emom, KoediLieHT BapiaLii
ﬂ"ocqumeHHﬂ. KIZIbKICTb neMKOU'MT'B BigHOCHa WKpKUHa po3noainy epuTpoLmnTiB 3a 06 L
BIpOrifAHO 36i/bLUYBANAch Y MOPIB- | o6'emom, cTaHaapTHE BiAXUEHHS HMCNIEHHA
HAHHI 3 KOHTPO/NIbHOIO rPyMoto Tab. JleikounTu MpAMme BU3HAYEHHA 103/uL
2. Ui 3miHu Biabynuca 3a paxyHoK Hentpodinu, nimbountn, eosnHodinm, 6asodinu, Mpsame BU3HAYEHHS, 103/uL,
36iNblWEHHA KiIbKOCTi MOHOLMTIB: | MOHOUMTH obuncneHHn %
5,2342,15-103/mKkn  (KoHTponibHa |Tpombouutn Mpame BU3HAYEHHA 10°/uL
rpyna), 10,61+1,33:103/mKn (LL) Ta |CepeaHiii 06’em TpomboumTa ObuncneHHn fL
KinbKkocTti 6asodinis: 0,2 (0,2;0,3) |[Tpombokput O6uncnenHs %
-103/MmKn (KoHTpO/IbHa rpyna), BI6,D',H0CHa WMpPUHa po3noginy TpombouuTiB 3a O6umnchenHs %
0,71+0,13:103/mkn (LL). Mpu aHani- |00 eEMOm
3i nelikouMTapHoi GopmMyan Bigmi- KoediuieHT BenMKnx TpombouuTis O6uncneHHs %
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Y nonepegHix pgocni- Tabauua 2 — MOKa3HMKK remorpamu muLueii-camuis C57BL/6 i3 nepeBuUTOIO Kap-
unHomoto LL Ha 14 pgeHb aocnigKeHHa (Mim abo [Me (25%; 75%)], n=7)

OXKeHHsX [6, 7] Hamn Byno
BM3HAY€EHO, WO Ha 28 AeHb
eKCcnepuMeHTy y Apyromy
[OocCnigi Npu HaaBHOCTI me-
Tacrasis (6,57+0,94) y nere-
HAX MULLIen-camLiB CS7BL/6
i3 NepeBMTOI KapLMHOMOLO
LL, Bigmivanocb 3HaYHE 3HU-
YKEHHA KiIbKoCTi Tpomboum-
TiB Ha 57,21%, TpomboOKpu-
Ty — 58,33% Ta 36inbLIEHHA
BiZLCOTKY BiZLHOCHOI LUMPUHU
posnoainy TpombouuTiB 3a
ob’emom Ha 41,65%.
3a ymoB  yBeAeHHA
€HOKCanapwHy, fKWM ranb-
MyBaB YTBOPEHHS MeTacTa-
3iB y fiereHa Ha 60,88% [6]
KiNbKiCTb  epuTpouLuUTiB He
3MiHIOBaNIaCb MOPIBHAHO 3
KOHTPO/IbHOIO rpymnoto (6e3
NyxXAnHW), ane 3HUXKyBa-
NNCb TaKi MOKAa3HWKK, fAK
BMICT remornobiHy, Biaco-
TOK remMaToKpUTy, BigHOCHa
LWMPWHA PO3MOAiNy epuUTpo-
uMTiB 32 06’emom. KinbKicTb
NerKkoumTiB He 3MiHIOBa-
Jlacb, ane BigMIYaroTbCA CyT-
TEBI 3MiHW Yy nelkouuTap-
Hin dopmynun. 3MeHLIEeHHs
Tabnauua 3 — MokasHUKK

KoHTponb
[MoKa3HWK, OANHULL BUMIpIOBAHHA (iHTaKTHI LLC p
TBapUHM)

Nenkouuntn, 103/mkn 7,611,84 10,83+0,08* | 0,0006
Nimdbountn, % 86,44+3,66 78,93+2,88* 0,001
MoHoumnTtH, % 5,23+2,15 10,61+1,33* | 0,0001
Helitpodinu, % 4,97+2,11 3,74+0,6 0,16
Eo3nHodinu, % 0,53+0,43 0,11+0,07* 0,03
Bbasodinu, % 2,97+0,65 6,6+1,28* 0,00002
Nlimbountu, 103/mKn 7,29+1,45 8,6(8,3;9) 0,22
MoHouuTu, 103 /mKn 0,41+0,2 1,17+0,14* |0,000003
Hentpoodinu, 103/mkn 0,34+0,13 0,41+0,07 0,22
Eo3uHodinn, 103 /mkn 0(0;0,1) 0 0,2
basoodinu, 103/mkn 0,2(0,2;0,3) 0,71+0,13* 0,002
Eputpountu, 10°/mKn 9,94(9,47;10,13)| 8,24(8,2;8,28)* | 0,02
Femorno6i, r/an 13,8(13,8;14,2) | 11,79+0,09* 0,03
lemaTokpuT, % 44,5(42,6;44,8) | 37,26+0,53* 0,03
CepeaHili 06’em eputpoumTa, dn 44,74+1,64 45,29+0,53 0,42
CepeiHili BMICT remorno6iHy B epuTpOoLUTI, Nr 13,8(13,7;14,9) 14,34+0,1 0,2
E/il[]).lep,Hﬂ KOHLLeHTpaL,isa remornobiHy B epUTPOLMTI, 31,540,65 31,6440,36 0,6
Bz 1eweat | o2
i O oo, Craspapne AR O 24012231 | 23(22:8248) | 07
Tpom6oumnTu, 103/mKn 760,29+149,32 | 520(498;585)* | 0,03
CepegHilt 06’em TpomboumTa, O 6,9+0,68 6,5(6,4;6,6) 0,1
TpombokpuT, % 0,52+0,09 |0,34(0,32;0,39)* 0,015
S;p';é),g;ihu:”o‘zma posnoainy TpombounTie 34,31+7,11 |34,8(34,2;38,3)| 0,9
KoedoiuieHT Bennkunx tpomboumtie, % 9,41+4,63 4,8+0,93* 0,02

Mpumitka:* — p<0.05 y NOPiBHAHHI 3 TBAPUHAMM KOHTPOIbHOI rpynu.

remorpamu muueii-camuis C57BL/6 i3 nepesuToro KapumHomoto LL Ta 3a ymos
yBeAeHHA eHOoKcanapuHy npotarom 20 gHiB HA 28 paeHb aocnigyKeHHa (Mim abo [Me (25%; 75 %)], n=7)

[MoKa3HWUK, O ANHWULL BUMIPIOBAHHA KoHTponb LLC pl eHOli.(II.aCI'I;DI/IH pl p2
NeikounTtn, 103/MmKn 6,49+3,42 9,7+1,72 0,29 4,7(4,1;11,2) 1 0,45
Nimobountn, % 90,91+2,15 76,61+£10,43* | 0,002 |59,26+3,52* **| 0,0001 | 0,0004
MoHoumnTtn, % 3,39+1,77 12,5+7,3* 0,01 |25,21+4,98* **| 0,0001 |0,00076
Helitpodinu, % 3,14+1,09 3,67+2,19 0,08 5,06+1,21 0,086 0,25
EoauHodinu, % 0,1(0;0,1) 0,1(0;0,1) 1 0,1(0,1;0,2) 1 0,46
basodinu, % 2,46+0,99 7,1613,47* 0,003 |10,31+1,31* **| 0,0001 0,04
JNlimpountu, 103/mKn 5,96+3,25 7,51+1,93 0,68 2,6(2,5;6,5)** 0,33 0,01
MoHoumnTtn, 103/mKn 0,19+0,09 1,17+0,68* 0,03 1,69+0,91* 0,001 0,33
Helitpodinm, 103/mkn 0,1(0,1;0,4) 0,34+0,19 0,38 | 0,2(0,2;0,6) 0,23 1
Eo3uHodinn, 103/mkn 0 0 0
basodinum, 10°/mKkn 0,1(0,1;0,1) 0,67+0,31* 0,006 | 0,4(0,4;1,2)* 0,004 1
Eputpountu, 10°/mKn 9,27+1,3 7,07(7,05;7,55)*| 0,008 7,25+1,45 0,12 1
femornob6iH, r/an 13,33+1,88 9,9+1,02* 0,003 10,43+2,01* 0,013 0,83
femaTokpuT, % 43,47+6,75 32,16+3,33* 0,005 34,1+6,63* 0,02 0,8
CepeaHili 06’em eputpoumTa, dn 46,86+0,91 46,06%1,06 0,21 47,1+0,46 0,85 0,08
CepeHilt BMICT remornobiHy B epUTPOLLUTI, Nr 14,39+0,27 14,19+0,28 0,28 14,41+0,12 0,97 0,19
rc/iae“”" KOHUEHTPaLLiA reMor06iHy B epUTPOUNTI, | 3 74,073 | 30,8+0,44 0,97 30,640,28 0,86 0,75
b oAy ePTPONTO 33 06€ | 16474143 | 13742069 | 0,0003 | 15142063 | 005 | 004
z‘gﬂ:"g:':H”;;‘s:':: ;i‘;‘/’femﬂe%“nm°””“s 3300%- | 59631941 | 252041,03 | 0,067 |28,9(24,8:29,4)| 1 0,33
Tpomb6ounTn,103/mKn 859,43+140,3 | 367,71+53,15* | 0,0001 495’71*1*56’65* 0,0001 0,047
CepegHilt 06’em TpomboumMTa, O 6,940,86 6,7310,22 0,85 6,66+0,48 0,72 0,97
TpombokpuT, % 0,6+0,14 0,25+0,03* 0,0001 0,33+0,03* 0,0002 0,22
BIAHOCKa WMpuHa po3noainy TPOMOONTIE 32 006~ | 55 814347 | 36,56+2,54* | 0,0003 [31(29,632,5)**| 043 | 0,045
KoediuieHT Bennkunx Tpomboumtie, % 9,3(5,9;10,8) 7,34+2,08 1 8,37+4,6 1 1

Mpumitku: *(pl) —y NOPIBHAHHI 3 BIANOBIAHMM NOKa3HUKOM KOHTPOALHOI rpynu; **(p2) —y nopiBHAHHI 3 BiANOBIAHMM NOKAa3HUKOM KapLyuHOMM LL.
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Ta6nuua 4 — MoKasHUKM remorpamu muLueii-camuis C57BL/6 i3 nepeBuTolO KapumuHomolo LL Ta 3a ymos
yBeAeHHA cynogeKcuay npotarom 20 gHiB Ha 28 aeHb gocnigKeHHA (Mim a6o [Me (25%; 75 %)], n=7)

MNOKa3HWK, OAMHUL BUMIPOBAHHA KoHTponb LLC pl LLC + cynoaekcmpa, pl p2
NeitkoumnTn, 103/MmKn 2,94+1,54 7,68+0,89* 0,0008 9,67+2,79* 0,0001| 0,18
Nimobountn, % 84,21+7,34 63,02+7,73* | 0,0004 67,74+8,62* 0,002 | 0,54
MoHoumnTH, % 5,85+2,9 20,2245,33* | 0,0002 17,6745,89* 0,0005 | 0,61
Hentpodinu, % 5,63+2,87 5,12+1,8 0,89 4,70+0,79 0,67 |0,93
Eoaurodinu, % 0,2(0,1;1) 0,1540,1 1 0,1(0;0,1) 0,08 | 0,49
basodinu, % 3,83+2,25 11,37+£2,97* | 0,0002 9,83+2,49* 0,0008 | 0,53
NlimpounTtu, 103/mkn 1,9(1,8;2,9) 4,87+1,08 0,07 6,73+2,7* 0,004 1
MoHoumnTn, 103/mKn 0,18+0,1 1,53+0,27* 0,003 1,5(1,4;1,6)* 0,005 1
HeitTpodinm, 103 /mkn 0,15(0,1;0,2) 0,4+0.14* 0,02 0,5(0,4;0,5* | 0,002 | 1
Eo3suHodinm, 103/mkn 0 0 0
basodinm, 10°/mKkn 0,1(0,1;1,5) 0,9+0,21* 0,004 0,9(0,9;0,9)* 0,004 1
Eputpountn, 10%/mKkn 10,55(9,85;11,2) 8,64+0,67* 0,04 9,17+0,85 0,23 1
femornobiH, r/an 15(13,3;15,56) 12,12+0,64* 0,03 12,74+1,12 0,33 1
femaToKkpuT, % 45(40,35;48,3) 38,92+2,29 0,07 41,34+3,5 0,68 | 0,87
CepegHilt 06’em eputpoumta, dn 40,95(40,3;45,6) |45,7(44,3;45,8)| 0,22 45,1+0,87 0,69 1
CepefHilt BMiCT remornobiHy B epUTPOLMUTI, N 14,05(13,65;14,75)| 14,05+0,53 1 13,9+0,28 1
CEPeANA KOHUEHTPRUIA TEMOTOBIHY B eUTROWMTL 35 78:098 | 31,1340,59* | 0,002 | 30,81:0,56* |0,0003 0,73
S;“g'é’,;;i A”:“fo”e”d?ifi‘;j'fs‘;gé ﬁﬁ”JOPO””TfB 13,3(12,4;16,25) | 14,8+0,88 1 14,74+1,2 1 1
BiaroCHa WnpWHa po3nOAINY epuTpOUNTiB 20,05(19,9;27,1) | 25,5:3,18 023 | 22,7(22,7269) | 0,82 | 1
33 o6’emom, cTaHJapTHE BiaXuUAeHHd, GA
Tpombountn, 103/mKn 802,75+116,48 |364,17+89,15* | 0,0001 422+105,35* 0,0001 | 0,59
CepefHilt 06’em TpombouuTa, O 6,61+0,34 7,3+0,44 0,05 7(6,6;7,7) 0,4 1
TpombokpuT, % 0,5(0,46;0,57) | 0,26+0,05* | 0,003 | 0,28(0,24;0,34)* | 0,04 | 1
Eg‘,‘g‘;g;a ,E':“p"'”a po3noainy TpombouwTie 32 35,298,21 41,08+0,35 0,1 40,342,6 02 |0,96
KoediuieHT Bennkux TpomboumTie, % 6,75(5,85;8,65) 12,33+3,19 0,08 9,9(8;15,5) 0,3 1

Npumitku: *(pl) —y NOpiBHAHHI 3 BiANOBIAHMM NOKAa3HMKOM KOHTPOALHOI rpynu; ** (p2) —y NopiBHAHHI 3 BiANOBIAHMM NOKa3HUKOM KapLmHOMM LL.

BiacoTky nimdoumTie: 90,91+2,15% (KOHTponbHa rpyna),
76,61+10,43% (LL), 59,26%3,52%; 36inblueHHA BiACOTKY
MoHouumTiB: 3,39+1,77% (KoHTponbHa rpyna), 12,5+7,3%
(LL), 25,21+4,98%; 6a3zodinis: 2,46+0,99%, 7,16+3,47%,
10,31+1,31% BignosigHo Taba. 3. LLlogo TpomboumTap-
HOI NaHKW, BiamideHe 36inblueHHA KinbKocTi TpomboumTiB
Ha 34,81%, TPOoMbOKpUTY Ha 32,0%, 3MEHLIEHHS BiACOTKY
BiAHOCHOI WMPUHa po3noginy TpombouuTie 3a 06’emom
Ha 15,21% y nopiBHAHHI rpynoto 3 KapunHomoto LL.

Y Tpetbomy pA[ocnigi, npu HAABHOCTI MeTacTasiB
(6,71£2,14) y nereHax muweii-camujs C.BL/6, siami-
Yasocb 3HAYHe 3HUMXKEHHA KiNbKOCTi TpombouuTiB Ha
54,63%, TpoMmboKpuUTY — 48,0% Ta 36iNbLLEHHSA BiACOTKY
BifHOCHOI LWMPMHM pO3MoAiny TpombouuTiB 3a 06’e-
MOM Ha 16,41%. 3acTtocyBaHHA cynogekcuay, AKUM Ha
63,79% ranbmyBaB yTBOPEHHA meTacTasiB y nereHs [7]
NOKa3HMKN YepBOHOT KpoBi Bynn Ha PiBHI KOHTPO/bHOT
rpynu, ane JOCTOBIPHO He 3MiHIOBanach NeMKoLMTapHa
dbopmya Ta KifibKiCTb IEMKOLMTIB BIAHOCHO 3a3HAYEHUX
NOKa3HMKIB y TBapWH 3 KapuuHomoto LL (tabn. 4). Loao
TpoMboUUTapHOiI NaHKM BigmiyeHa 36inbleHHA Kifb-
KocTi TpombouuTie Ha 15,88%, Tpombokputy — 7,69%,
3MEHLUEeHHA BIiACOTKY BIAHOCHOI LWWMPWHA po3noginy
TpombouuTie 3a 06’emom Ha 1,80%.

Ha niacrasi npoBeaeHUx 4OCNiAXKEHb BCTaHOB/IEHO
BiporigHe 3HUXEHHA 3aranbHOI Ki/IbKOCTi TPOMbOOLMTIB,
BiZICOTKY TPOMBOKPUTY Ha TAi POCTY NEPBUHHOI NyXau-
HU KapumHomu LL ta Ha Tni ii meTacTtaTnuHOI nporpecii.
LLoao TpombouuTapHOro iHAEKCY BiAHOCHOI LWMPUHMK
po3noginy TpombouuTie 32 06’emom (MOKa3HMK retepo-
reHHOCTi TpombouuTiB), BiAmiueHa Kopensauia 3 nporpe-
CYBaHHAM MeTacTasyBaHHAM KapuuHomu LL. 3a3Haue-
HUI NOKA3HWK NigBuLLyBaBca Ha 15,21-41,65% Ta moxke

6yTM NPeauKTOPOM METACTa3yBaHHA Yy OHKOMOTIYHMX
xBopmx [11, 12].

Mpn 3acTocyBaHHi AHTMKOArynAaHTIB npamoi Al
€HOKCanapuHy Ta CyNOAEKCUAY, AKi raibMyBanu yTBO-
PEHHA MeTacTasiB y JiereHAX TBapuUH [AOCNIAHMX Ha
60,88% Ta Ha 63,79% BianoBigHO, BiporiaHo 36inbluyBa-
Nlacb KiNbKicTb TpOMBOUMTIB Ta 3MEHLLYBaBCA BiACOTOK
BiAIHOCHOI LWUMPUHA po3noainy TpomboumTie 3a 06’emom
Ha 15,21% 1a Ha 1,8% BignosigHo.

BucHoBKM.

1. AHani3 oTPUMaHUX AaHUX BUABMB KOPENALLIKO TPOM-
bounTapHOro iHAEKCY TaKoro, AK BiAHOCHA LWMPWHA PO3-
noainy TpomboumTiB 3a 06’eMOM 3 MeTacTasyBaHHAM
KapunHOMM nereHb Jlbtoic. 3a3HavyeHn NOKasHMK Niasu-
wysasca Ha 15,21-41,65% Ha Thi yTBOPEHHA MeTacTasis y
JIereHaAx muuen-camuis C57BL/6. OTpuMaHi gaHi MOXyTb
6yTK1 NiACTABOIO LLLOAO AOAATKOBUX AiarHOCTUYHUX KpUTe-
piiB Ta 3a6e3neyatsb 6inbLL paHHIO Ta 4OCTOBIPHY AjarHoc-
TUKY NPOrpecyBaHHA OHKO/IOMNYHOIO NpoLLecy.

2. Mpwn 3acToCcyBaHHi aHTUKOAryNAHTIB nNpAMOI 4ii
€HOKCanapuHy Ta CyNOAEKCUAY, AKi raibMyBann yTBO-
PEHHA MeTacTasiB y JiereHAx AOCNIAHUX TBapuH Ha
60,88% Ta Ha 63,79%, 36inblyBanacb KiNbKiCTb TPOM-
6ouuTie Ha 34,81% Ta 15,88% Ta 3MeHLUYyBaBCS BiACOTOK
BiAHOCHOI LUMPUHA po3noainy TpomboumTie 3a 06’emom
Ha 15,21% ta Ha 1,8% BignosigHo.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

OTpMMaHHI AaHHi CBig4aTb NPO AOUINbHICTL Mo-
JaNblUNX NOTMNBNEHUX AOCNIAKEHD LWOAO0 BU3HAYEHHSA
NpeanKTOPiB MeTacTa3yBaHHA i MOXYTb CTaTU OCHOBOO
PO3PO6KM aHTUTPOMBOTUYHMX CTPaTEri, AKI He TiNbKK
KOHTPO/IIOIOTb TPOMBOEMbBONIYHI yCKNaaHEHHSA, ane i
6epyTb y4acCTb Y KOHTPO/i MPOrpecyBaHHA 3100KiCHUX
NyX/INH.
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OCOB/INBOCTI 3MIH FTEMATO/IOMNYHUX NOKA3HUKIB KPOBI MULLIEMA C57BL/6 HA T/1l NEPBUHHOIO NYX-
JIMHHOTO POCTY TA METACTATUYHOI NPOTPECIT KAPLMHOMM NETEHD J1bIOIC

MyHbKo M. A., Kapauy6a T. A.

Pestome. Bigomo, L0 3/10AKICHI HOBOYTBOPEHHA 3 METACTAaTUUYHMM MOTEHL,ia/IOM BaXKKO NigLat0TbCA NiKYBAHHIO
i € NpUYMHOIO BiNbLWOCTI cCMepTeN Bif, OHKONOTIYHMX 3aXBOptoBaHb. CyYacHi niaxoamn 4o NiKyBaHHA MeTacTaTUYHOro
paKy nosAratoTb y 3anobiraHHi MeTacTaTUYHOro NPOLLEeCy 3aMiCTb MOTo NiKyBaHHA MiCNA TOro, AK BiH BXKe 3’ABMBCA.
OujiHKa remaTofIorivYHMX YNHHUKIB O4HA i3 HAZiMHMX NApaKNiHIYHWUX METOAiB AiarHOCTUKM 3axBoptoBaHb. femaTono-
riYHi NnapameTpu MOKyTb 3abe3neunTn Binbll paHHIO Ta AOCTOBIPHY AiarHOCTMKY MPOrpecyBaHHA OHKOIOMYHOIo
npouecy Ta Nofasiblue NiKyBaHHA OHKOMAL,EHTIB. B 0CTaHHI pOKM 0cO6MBY yBary 30cepeasKeHo Ha MexaHisamax pos-
BUTKY 3/10KICHUX HOBOYTBOPEHb | 30KPEMA, Ha MOPYLUEHHAX Y CUCTEMi FreMOCTasy, AKi € OAHUM i3 HaliBaXKAMUBILLMX
KOMMOHEHTIB NaToreHe3y NyxJIMHHOIO MpoLecy.

MeToto gaHoro AocnigsKeHHa byna ouiHKa napameTpiB reMorpaMm MULLIEN camuiB NiHii C57BL/6 3 NEePBUHHOO
NyXJMHOI KapumHOMM nereHb Jlbtoic (LL) Ta Ha Tai i meTacTaTMUYHOI Nporpecii, Ta oLiHKa 3MiH 33 YMOB yBeAEeHHS
AHTMKOAryAAHTIB NPAMOI Al WoAo BM3HAYeHHA BiomapKepiB, AKi NOB’A3aHi 3 MeTacTazyBaHHAM.

KapuuHomy LL nepeBnBanm y KoHuUeHTpau,ii 2:20° KNiTWH 3rigHO MeToAy WoA0 BiAbopy pevoBUH 3 NPOTUMNYX/IUH-
HOIO aKTMBHICTIO Ta 3-10° KAITUH WOA0 MOAEN0BaHHA NpoLecy meTacTaszyBaHHA Nno 0,3 ma ¢isioNorivHoro posunHy
BHYTPiLUHbOM’I3€BO B MPaBy roMiIKy MULLEN NiHii C57BL/6.

EKcnepumeHT 6y/10 po3noAineHo Ha Tpu gocnian. Y nepwomy Aocnifi TBAPUH PO3NOAiNAAM Ha Asi rpynu no 7
MULLIEN Y KOXHIl: |-KOHTPOAb (iHTaKTHI TBapuHK), || — 3 NepeBnTO KapunHOMOIO LL y KoHUEeHTpaLii KAiTuH 2-20°.
TBapuH 3HEXKUBAOBANM HA 14 aeHb AOCAIOKEHHA. Y Apyromy Ta TPeTbOMy A0CAIAAX TBAPUHM PO3MNOALINAAMCA Ha
3 rpynu, nNo 7 TBapUH Y KOXKHIl: | — KOHTPOAb 6e3 nyxauHu, |l rpyna 3 nepesutoto KapumHomoto LL (3-10°knituH), I
rpyna (3 nepeBuTOO KapLuMHOMOLO LL) — yBOAUAKN aHTMKOAryAAHTM NPAMOI Aji: eHOKcanapuH Ta cynogekcung,. TeapuH
3HEXMBNOBAIN Ha 28 AeHb A0CNIAKEHHA.

JlikyBaHHSA TBAPWMH NoYMHaNM Ha 5 406y nicna nepeBMBKM KNITUH KapumHomu LL. EHOKcanapuH 3aCTOoCOBYBaBCS B
003i 10,0 mr/Kr nigwkipHo, 20 Ai6. Cynoaekcna ysoamnu 8 ao3i 2,0 mr/kr (20 JIO/Kr) BHYTPilLHbOM A3€B0O NPOTATOM
20 ni6. IHaMBiAyanbHi 403U NpenapaTy po3paxosyBasv B Mr/Kr Ta M/ 3 ypaxyBaHHAM LLLOTUMKHEBMX 3MiH Macu Tina
KOYKHOT 3 TBapMH. KOHTPO/IbHI TBAPUHW APYroro Aocaigy oTpMMyBaau naauebo Ha 5 AeHb nicns nepeBuUBKU KNITUH
KapunHomm LLO,9% NaCly 403i 0,1 mn/20 r Ha TBapuHY, NiALWKIPHO; TBAPUHM TpeTboro gocniay —0,9% NaCl, 0,05 mn
/ 20 r macu Tina, BHYTPilLHbOM'A3€B0.

BiaibpaHi rpynu gocnigHux TBapuH bynu niggaHi eBTaHasii Ha 14 geHb Ta Ha 28 AeHb AocniaskeHHA. besnoce-
peaHbo nepeq eBTaHasielo BCiX muLiei Byn0 3BasKeHOo Ta Nig nerkum edipHMM Hapko3om bynu BiaibpaHi 3pasku
KpoBi 3 opbiTa/IbHOro BEHO3HOMO CUHYCY TBAPUH A4 reMaTo/IorNYHOro A0CAIAMKEHHS i 34iMCHEHO eBTaHasito Wwan-
XOM LiepBiKafbHOI AMcAoKaLii. Y BCix TBapuH 6ynn BUAYYeHi nereHi, 1A MaKpOCKONIYHMX gocnigkeHb. O6’em nyx-
JIMHW BU3Ha4aBcA 3a dopmynoto 06’emy enincoiaa.

3arasbHUIM remMaToIoriYHNIN aHanNi3 BEHO3HOI KPOBi 00380/14€ OUiHUMU 3mMicm hopMeHUX eniemeHmia8 Kposi ma
BMABUTM B OPraHi3mi NaTonorii CMCTEMU KPOBOTBOPEHHA abo BUKNIOUUTU YMHHMK PU3UKY IX PO3BUTKY. Tak camo
CnpwvAE oLiHLi ebeKTUBHOCTI NPU3HAYEHOrOo NiKyBaHHA.

Ha niacTtasi npoBeaeHUx 40OCNiAKeHb BCTAHOB/IEHO BipOTiAHE 3HUKEHHA 3ara/ibHOT KiIbKOCTi TPOMOOUMTIB, Bia-
COTKY TPOMBOKPUTY Ha TNi POCTY NEPBUHHOT MNYX/IMHM KapuuHomu LL Ta Ha Thi ii meTacTaTuyHoi nporpecii. Woao
TPOMBOLMTAPHOrO iHAEKCY — BiGHOCHOI WMPUHU PO3NoAiNy TPOMBOLMTIB 33 06'€EMOM (NMOKAa3HUK reTeporeHHOoCTI
TpomboLuuTiB), BigMiueHa KopensLia 3 NporpecyBaHHAM MeTacTasyBaHHAM NMyX/JMHK LL. 3a3HaYeHU NOKasHUK nia-
BULyBaBcA Ha 15,21-41,65%, Ha TAi NepBMHHOI NYXIMHU — He BYN0 BiAMIHHOCTEN NOPIBHSAHO 3 IHTAKTHUMM TBAPU-
Hamu. Mpwu 3acTOCYBaHHI aHTUKOATYNAHTIB EHOKCANapuHy Ta cynogeKkcuay, AKi ranbmyBasn yTBOPEHHA MeTacTasiB y
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nereHsax TBApUH Ha 60,88% Ta Ha 63,79% BianoBiAHO, BiporigHO 36inblUyBanach KibKiCTb TPOMBOUUTIB Ta 3MEHLY-
BaBCA BiACOTOK BiAHOCHOI WIMPMHa po3noginy TpombouuTie 3a 06’'emom Ha 15,21% Ta Ha 1,8% BignosigHo.
MPOrHOCTUYHA 3HAYYLLICTb AOCAIAKEHHA TPOMOOLMTAPHUX MOKA3HUKIB € AOCTAaTHLO BUCOKO AN NOINWEHHSA
CTparTerii NikyBaHHS OHKO/IOTIYHUX XBOPUX.
Kntouosi cnosa: remorpama, KapumHoma siereHb JIbtoic, meTacTasun, aHTUKOArynaHTH.

FEATURES OF HAEMATOLOGICAL PARAMETER CHANGES IN C57BL/6 MICE DURING PRIMARY TUMOR GROWTH
AND METASTATIC PROGRESSION OF LEWIS LUNG CARCINOMA

Munko M. A., Karatsuba T. A.

Abstract. It is known that malignant neoplasms with metastatic potential are difficult to treat and they are the
cause of most deaths from cancer. Modern approaches to the treatment of metastatic cancer include prevention of
the metastatic process instead of its treatment after the emergence. Assessment of haematological factors is one
of the reliable paraclinical methods in disease diagnostics. Haematological parameters can provide an earlier and
more reliable diagnosis of the oncological process progression and further treatment of cancer patients. In recent
years, special attention has been focused on the mechanisms of development of malignant neoplasms, particularly
disorders in the hemostasis system, as one of the most important components of the tumor process pathogenesis.

The aim of this study was to evaluate the hemogram parameters of male C_BL/6 mice with primary Lewis lung
carcinoma (LL) tumor, including against the background of its metastatic progression, and to evaluate its changes
upon administration of direct-acting anticoagulants to determine biomarkers associated with metastasis.

LL carcinoma was inoculated intramuscularlyinto the right lower leg of C_BL/6 micein 0.3 ml of salineat a con-
centration of 2:20° cells according to the method for selecting substances with antitumor activity and 3-10° cells to
simulate the metastasis process.

The experiment was divided into three parts. In the first part, animals were divided into two groups of 7 mice
each: I-control (intact animals), Il — with inoculated LL carcinoma at a cell concentration of 2:20°8. The animals were
euthanized on the 14 day of the study. In the second and third parts, animals were divided into 3 groups of 7 an-
imals each: | — control without a tumor, Il — with transplanted LL carcinoma (3-10° cells), lll (with transplanted LL
carcinoma) — direct-acting anticoagulants administration: enoxaparin and sulodexide. The animals were euthanized
on the 28" day of the study.

Treatment of animals was started on the 5th day after inoculation of LL carcinoma cells. Enoxaparin was used
at a dose of 10.0 mg/kg subcutaneously for 20 days. Sulodexidewas administered at a dose of 2.0 mg/kg (20 LU/
kg) intramuscularly for 20 days. Individual doses of the drug were calculated in mg/kg and ml/g taking into account
weekly changes in body weight of each animal. In the second part of experiment on the 5th day after inoculation of
LL carcinoma cells control animals received placebo —0.9% NaCl at a dose of 0.1 ml/20 g per animal, subcutaneously;
in the third part of experiment — 0.9% NaCl, 0.05 ml/20 g body weight, intramuscularly.

Selected groups of experimental animals were euthanized on day 14 and day 28 of the study. Immediately before
euthanasia, all mice were weighed and, under light ether anesthesia, blood samples were taken from the orbit-
al venous sinus for haematological examination. After that the euthanasia was performed by cervical dislocation.
Lungs were removed from all animals for macroscopic examination. Tumor volume was determined by the ellipsoid
volume formula.

A general haematological analysis of venous blood allows for the assessment of the content of formed blood
elements, the detection of pathologies of the hematopoietic system in the body, and the elimination of risk factors
for their development. It also helps to assess the effectiveness of the prescribed treatment.

The conducted studies revealed a statistically significant decrease in the overall platelet count and an increase
in thrombocytocytes against the background of the growth of LL carcinoma and against the background of its met-
astatic progression. Regarding the platelet index — the relative width of the platelet distribution by volume (an indi-
cator of platelet heterogeneity), a correlation was noted with the progression of LL tumor metastasis. This indicator
increased by 15.21-41.65%, against the background of the primary tumor — there were no differences compared to
intact animals.

When using anticoagulants enoxaparin and sulodexide, which inhibited the formation of metastases in the lungs
of animals by 60.88% and 63.79%, respectively, the number of platelets significantly increased and the percentage
of the relative width of the platelet distribution by volume decreased by 15.21% and 1.8%, respectively.

The prognostic significance of platelet parameters is high enough to improve treatment strategies for cancer
patients.

Key words: hemogram, Lewis lung carcinoma, metastases, anticoagulants.
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CORRELATIONS OF RHEOGRAPHIC INDICATORS OF ARTERIAL TONE IN THE SHIN
WITH ANTHROPOMETRIC DIMENSIONS IN VOLLEYBALL PLAYERS OF DIFFERENT
SOMATOTYPES

National Pirogov Memorial Medical University, Vinnytsya (Vinnytsya, Ukraine)
Isarafinyuk@gmail.com

Constitutional features of the body of volleyball players can have a significant impact on sports performance and
are closely related to indicators of the cardiovascular system. The aim of the work is to investigate the relationships
between the tonic parameters of the lower leg rheovasogram and external body dimensions in highly professional
female volleyball players of different somatotypes. A study was conducted on 108 female volleyball players aged
16-20 years playing at a competitive level with sports experience of 6.361 + 2.865 years. Indicators of the tone of the
shin arteries were determined as derivatives of amplitude and time rheovasographic parameters using the tetrapo-
lar rheocardiography method. Anthropometric research was carried out according to the recommendations of P. P.
Shaparenko (2000). The Heath-Carter method (1990) was used in the somatotypological study. Statistical analysis
was performed in the “Statistica 5.5” program; Spearman’s method was used to establish correlations between
hemodynamic and anthropometric indicators. The results of our study also indicate pronounced differences in the
strength and quantity of relationships between rheovasographic parameters of the shin, which reflect vascular tone,
and anthropometric indicators in volleyball players with different somatotypes. More relationships were detected
in volleyball players of the ectomorphic somatotype; the smallest number of relationships was found in volleyball
players of the mesomorphic type. In volleyball players of all somatotypes, body composition indicators were the tone
indicator of all arteries of the shin were most closely correlated.

Key words: correlation, peripheral hemodynamics, anthropometry, somatotype, female athletes, volleyball.

Connection of the publication with planned re-
search works.

The work is a fragment of the planned research work
of National Pirogov Memorial Medical University, Vinnyt-
sya “Somato-viscerometric features of the human body
in different periods of ontogenesis” (state registration
number 0121U113772).

Introduction.

Constitutional features of the athletes’ body, such
as absolute and relative values of longitudinal and girth
dimensions of the body [1, 2, 3], the value of individu-
al components of body mass [4], can have a significant
impact on the performance of athletes in many sports.
Despite the fact that systematic, long-term, specific, pro-
fessional training in a particular sport adjusts the mor-
pho-functional characteristics of the athlete’s body to
their needs [5], individuals with different somatotypes
of the same sport, gender, and age have a significant
difference in the values of the external structure of the
body and the cardiovascular system [6, 7]. Therefore,
studying the characteristics of heart function and vascu-
lar condition, as the main limiting factor of performance,
in highly professional female athletes of different consti-
tutional types is of great importance [8, 9, 10]. The state
of peripheral hemodynamics, especially the indicators of

arterial tone of a particular region of the vascular bed,
determines the level of adaptive capabilities to physical
exertion [11, 12]. Significant relationships were found be-
tween peripheral hemodynamic parameters and individu-
al anthropometric dimensions and the magnitude of the
components of the somatotype and human body weight.
[13]. This pattern was also found in athletes. [14]. Unfor-
tunately, we have not found any scientific studies that
have studied the relationships between the parameters
of the external structure of the body and the indicators
of the tone of arteries of different diameters on the shin
in professional volleyball players belonging to different
constitutional types.

The aim of the study.

To investigate the relationships between the tonic
parameters of the rheovasogram of the shin and the
external body dimensions in highly professional female
volleyball players of different somatotypes.

Object and research methods.

In the period 2017-2023, 108 volleyball players of
the adolescent period of ontogenesis (from 16 to 20
years inclusive) with a high level of sports skills (from I
adult to masters of sports) with an average sports expe-
rience of 6.361+2.865 years were studied. The examina-
tion was performed during the competitive period, with
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