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Aim. The purpose of the research is to find out the role of clinical and immunological parameters in predicting the effectiveness
of additional immunotropic therapy in oxygen-dependent patients with the coronavirus disease COVID-19.

Material and methods. 79 oxygen-dependent patients with COVID-19 were examined, who received additional therapy with
tocilizumab according to current protocols. The patients were divided into groups: | group — 39 patients who recovered; group
Il — 40 patients with a fatal outcome of the disease. The content of ferritin (Monobind Inc., USA), interleukin (IL) IL-2 (Elabsci-
ence, USA), IL-6 (Invitrogen, Austria), monocyte chemotactic protein-1 (MCP-1) (Elabscience, USA) was determined in the
blood serum of patients and persons of the control group by the method of immunoenzymatic analysis. Statistical processing
of the obtained data was carried out in the program Statistica 13 for Windows (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. Threshold levels of immunological parameters at different stages of observation, which have prognostic value
regarding the risk of a fatal outcome of COVID-19, have been established. After 5 days of tocilizumab administration, the
preservation of the indicator of the absolute number of blood lymphocytes <1.2 x 10%1 (AUC = 0.631, p = 0.039), CRP level
>67.5mg/l (AUC = 0.670, p = 0.020), IL-2 >309.45 pg/ml (AUC =0.761, p = 0.013), IL-6 >4.66 pg/ml (AUC = 0.871, p <0.001)
indicated a high probability of developing a fatal outcome of the disease in patients with COVID-19. The analysis of the diag-
nostic significance of ferritin showed the informativeness of the level of its increase as at the time of the start of observation
>548.02 ng/ml (AUC = 0.718, p = 0.004) and after 5 days the application of additional immunotropic therapy >443.55 ng/ml
(AUC = 0.736, p = 0.026).

It has been proven that, in addition to immunological parameters, when assessing the probability of a fatal outcome of
COVID-19, such clinical parameters as the presence of febrile fever at the time of the appearance of oxygen dependence
(p < 0.05) and the duration of oxygen dependence at the time of additional immunotropic therapy with tocilizumab are
informative (p < 0.05). Under the conditions of additional immunotropic therapy with tocilizumab more than 4 days after
the onset of oxygen dependence, the probability of ineffectiveness of the specified additional treatment was significant
(AUC = 0.756, p < 0.001).

Conclusions. The dynamics of immunological parameters in oxygen-dependent patients with COVID-19 during addi-
tional immunotropic therapy with tocilizumab has certain features with different treatment results. When predicting the
probable risk of a fatal outcome of the disease, clinical parameters are informative, namely the appearance of febrile
fever during the development of oxygen dependence and the duration of oxygen dependence until the moment of tocili-
zumab administration, and immunological parameters, namely the level of the absolute content of lymphocytes, ferritin,
CRP, IL-2, IL-6 in the blood.

PoAb KAIHIUHKMX Ta iMyHOAOTiIUHMX NapameTpiB
y NPOrHo3yBaHHi epeKTUBHOCTI AOAATKOBOI iMYHOTPOMNHOI Tepanii
B KHCHEBO3aA€XXHMX XBOPUX Ha KOpPOHaBipycHy xBopo6y COVID-19

0. B. PabokoHb, B. B. Yepkacbkui, 0. K. PabokoHb, A. B. BUHoKypoBa

Meta pobGoTu — 3'icyBaTit porb KIiHIYHUX Ta IMyHONOTYHUX NapamMeTpiB y NPOrHo3yBaHHI epeKTUBHOCTI 4OAATKOBOI iMy-
HOTPONMHOI Tepanii B KUCHEBO3aMNEXHNX XBOPUX Ha KOPOHaBipycHy xsopoby COVID-19.

Marepianu Ta Mmetogun. OBcTexunm 79 KucHeBo3anexHnx xsopux Ha COVID-19, siki oTpumanu fogatkoBy Tepanio Touy-
nisymabom, BiZNoBIgHO [0 YMHHKX NpoTokonie. MauieHTiB noginunu Ha rpynu: | — 39 ocib, siki ogyxanu; Il — 40 xBopux i3
netanbHUM HacniakoM. MeTofom iMyHOhepMEHTHOTO aHaniay B CMPOBATLL KPOBi XBOPUX Ta OCIO KOHTPOMLHOI rpyni BU3Havanm
BMmicT chepuTuHy (Monobind Inc., USA), iHTepneikiny (IL) IL-2 (Elabscience, USA), IL-6 (Invitrogen, Austria), MoHoLmMTapHoro
xemoTakTuyHoro npoteiny-1 (MCP-1) (Elabscience, USA). CtatuctiyHo pesynstaTu onpavtoBanu B Statistica 13 for Windows
(StatSoft Inc., niueHsis Ne JPZ8041382130ARCN10-J).

PesynkraTu. BctaHOBNEHO MeXO0Bi piBHI iIMyHONOTNYHIX NapaMeTpiB Ha Pi3HWX eTanax CnoCTEPEXEHHS, LLO MatoTb MPOrHOC-
TWYHE 3HaYeHHsI LWOZO pu3KKy neTanbHoro Hacnigky COVID-19. Yepes 5 aib nicnsi BBeAEHHS Toumnisymady 36epexeHHst
rnoka3Huka abCcomntoTHOT KinbkocTi niMroumTie kposi <1,2 x 10%n (AUC = 0,631, p = 0,039), pisHst CRP >67,5 mg/l (AUC = 0,670,
p =0,020), IL-2 >309,45 pg/ml (AUC = 0,761, p = 0,013), IL-6 >4,66 pg/ml (AUC = 0,871, p < 0,001) cBiguuno npo BUCOKY
IMOBIPHICTb HACTaHHs! NeTanbHOro Hacniaky Xeopoby B navjieHTis i3 COVID-19. AHania aiarHOCTUYHOT 3HaYyLLOCTi (DePUTUHY
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nokasaB iH(POPMATUBHICTb PIBHSA MO0 NiABULLEHHS | HA NoYaTky cnocTepexerHs (>548,02 ng/ml; AUC = 0,718, p = 0,004), i
yepes 5 fib Big 3acTocyBaHHA 4o4ATKOBOI iIMyHOTpONHOI Tepanii (>443,55 ng/ml; AUC = 0,736, p = 0,026).

Kpim iMyHOnorivHmX, nig Yac ouiHoBaHHSA MMOBIPHOCTI neTtansHoro Hacnigky COVID-19 iHdopmaTMBHUMK € TaKi KniHiYHi
napameTpu: HasBHICTb (PeBPUNBHOI MIMXOMaHKM Ha Yac BUHUKHEHHS KMCHEBOI 3anexHocTi (p < 0,05), TpuBanictb nepiogy
KUCHEBOI 3aNeXHOCTi Ha Yac AOAATKOBOI IMyHOTPONHOI Tepanii Touunisymatom (p < 0,05). Akwo fopaTkoBa iMyHOTpONHa
Tepanisi Touunisymabom npoeeaeHa BinbLu Hix Yepes 4 4o6u Bid BUHWKHEHHS! KUCHEBOT 3aneXHOCTI, IMOBIPHICTb Heedek-
TMBHOCTI LIbOro 40AATKOBOrO NikyBaHHs 3Havywwa (AUC = 0,756, p < 0,001).

BucHoBku. [IHamika iMyHOroriYHm1x napameTpis y KncHeBo3anexHux xsopux Ha COVID-19 nig yac 4oAaaTkoBoi iMyHOTPOMHOI
Tepanii Toumnisymabom Mae neBHi 0coBnMBOCTI NpK PisHUX pesynbTatax nikyBaHHs. [1ig Yac nporHo3yBaHHs IMOBIPHOTO PU3NKY
NEeTanbHoro Hacniaky Xsopobu iHPOPMATUBHUMU € KNiHIYHI (BUHWMKHEHHS! (DEOPUIBHOI JIMXOMAHKN NPy PO3BUTKY KUCHEBOT
3aneXHOCTi Ta TPMBanICTb KUCHEBOI 3aneXHOCTi 40 BBEAEHHS ToLmniaymaby) Ta iMyHONoriuHi (piBeHb abcomioTHOrO BMICTY

nimcpoumTis, peputuny, CRP, IL-2, IL-6 y KpoBi) napameTpu.

The coronavirus disease COVID-19 is accompanied by
the development of acute respiratory distress syndrome
with the appearance of oxygen dependence in almost
every fifth patient, which is currently explained by the
formation of an excessive immune response with the
production of a significant number of pro-inflammatory
cytokines [1,2]. Such acute uncontrolled hyperproduc-
tion of pro-inflammatory cytokines is called “cytokine
storm”, which causes not only lung damage, but also the
development of multiple organ insufficiency [1,3]. This
explains the role of excessive activation of immunocom-
petent cells in the formation of adverse consequences of
COVID-19 [4,5]. In researches that study the features of
the “cytokine storm” in the case of coronavirus disease
COVID-19, attention is drawn to a significant increase of
IL-6 content [6,7,8]. Itis believed that the main role of IL-6
in the immunopathogenesis of COVID-19 is related to the
formation of a pro-inflammatory CD4* T-cell response,
stimulation of the cytotoxic activity of CD8* lymphocytes,
differentiation of B-lymphocytes into plasma cells with
subsequent production of antibodies [7,9].

Understanding the leading role of immune-depend-
ent mechanisms in the progression of COVID-19 led to
the rapid search for options for effective immunotropic
therapy of this disease for oxygen-dependent patients.
However, in the conditions of the COVID-19 pandemic,
only the repurposing of drugs as a method of developing
drugs for the treatment of patients with SARS-CoV-2
infection made it possible to significantly reduce the
period of time compared to the creation and research
of de novo drugs [10].

The first randomized research on the feasibility of
using corticosteroids in the treatment of oxygen-depend-
ent patients with COVID-19 made it possible not only to
answer this question, but also to determine the minimum
dose that has a therapeutic effect [11]. It was proven in
the British randomized research RECOVERY that the
introduction of dexamethasone at a dose of 6 mg per day,
compared to placebo, allowed to reduce the mortality rate
(22.9 % vs. 25.7 %) [11]. A subsequent clinical research
comparing the efficacy of different doses of dexametha-
sone in patients with COVID-19 and severe hypoxemia
showed that increasing the dose of dexamethasone to
12 mg/day compared to 6 mg/day did not result in a
statistically significant mortality reduction when patients
were followed for 28 days [12]. Studies that were devoted
to finding out the effectiveness of other corticosteroids
were stopped immediately after receiving the RECOVERY
results. Since that corticosteroids became a standard of
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treatment for oxygen-dependent patients with COVID-19
[13,14].

However, on the one hand, insufficient effectiveness
of the use of corticosteroids in oxygen-dependent patients,
and on the other hand, the appearance of numerous
researches, which proved the association of a high
level of IL-6 with the development of a severe course
of COVID-19 and the risk of a fatal outcome [6,15,16],
determined the relevance of the use of cytokine-targeted
therapy as an additional treatment by corticosteroids [17].
Therefore, the IL-6 receptor inhibitor (tocilizumab), which
is a recombinant humanized monoclonal antibody to IL-6
receptors, was quickly introduced into clinical practice for
severe forms of COVID-19, and currently it is used for the
treatment of rheumatoid arthritis as an immunobiological
drug [18]. However, prescribing tocilizumab for patients
with COVID-19 remained outside the instructions for
medical use (“off-label”), despite its inclusion in a number
of international recommendations [19,20].

In accordance with existing international recommen-
dations, tocilizumab was also included in the Protocol for
the provision of medical assistance for the treatment of
coronavirus disease (COVID-19) and approved by the
Order of the Ministry of Health of Ukraine as an additional
therapy to corticosteroids in severe and critical course of
the disease, in which rapid decompensation of breathing
is noted. This made it possible to use this variant of
immunotropic treatment in patients who belong to the
risk group due to the presence of comorbid conditions
[21,22]. However, the results of various studies regard-
ing the effectiveness of the use of tocilizumab in clinical
practice have certain discrepancies. On the one hand, the
literature presents research that demonstrate a decrease
in the mortality rate among patients with COVID-19 who
received additional treatment with tocilizumab [23,24]. On
the other hand, according to the results of the research
[25], it was proved that there are no advantages of addi-
tional treatment with tocilizumab.

Therefore, the above determines the expediency of
finding out the dynamics of immunological changes in
oxygen-dependent patients with COVID-19 who received
additional therapy with tocilizumab, but had different
disease outcomes, in order to determine informative
prognostic predictors of the effectiveness of such im-
munotropic treatment.To find out the role of clinical and
immunological parameters in predicting the effectiveness
of additional immunotropic therapy in oxygen-dependent
patients with the coronavirus disease COVID-19.

Pathologia. Volume 20. No. 3, September — December 2023



Material and methods

79 oxygen-dependent patients with COVID-19 were
examined, who during 2020-2021 were treated in the
Department of Anesthesiology and Intensive Care (ICU) of
the Communal Non-Profit Enterprise “Regional Infectious
Clinical Hospital of the Zaporizhzhia Regional Council”.
The diagnosis of COVID-19 was confirmed by the isolation
of RNA-SARS-CoV-2 in nasopharyngeal mucus or sputum
by the polymerase chain reaction method. All patients
were not vaccinated against COVID-19. The age of the
patients was from 28 to 85 years. There were 41 men
and 38 women. All patients were examined and treated in
accordance with current regulations. Order of the Ukraine
Ministry of Health (UMoH) dated 28.03.2020 No. 722
“Organization of medical care for patients with corona-
virus disease (COVID-19)” (as amended by the order of
the UMoH dated 17.09.2020 No. 2122 “On amendments
to the Standards of medical care “Coronavirus disease
(COVID-19)". Order of the UMoH No. 10 dated 07.01.2021
“On approval of Amendments to the Standards of me-
dical care “Coronavirus disease (COVID-19)". Order of
the UMoH from April 6, 2021 No. 638 “Protocol for the
provision of medical care for the treatment of coronavirus
disease (COVID-19)".

Taking into account the possibility of additional immu-
notropic therapy with tocilizumab for oxygen-dependent
patients in which a positive effect is not achieved after
the appointment of corticosteroids, our research included
patients who received additional therapy with tocilizumab
at a dose of 800 mg intravenously.

To clarify the role of immunological parameters in
predicting the effectiveness of additional immunotropic
therapy with tocilizumab in oxygen-dependent patients
with the coronavirus disease COVID-19, patients were
divided into groups depending on the outcome of the
disease: group | — 39 patients who recovered; group Il — 40
patients with a fatal outcome of the disease. Charlson’s
comorbidity index [26] was used to compare groups of
patients according to comorbid pathology.

The research was carried out in compliance with the
provisions of “Rules of Ethical Principles of Conducting
Scientific Medical Research with Human Participation”
approved by the Declaration of Helsinki and the legislation
of Ukraine. All patients were included in the research on
a random basis and provided written informed consent.

Special research methods included the determina-
tion of ferritin content in the blood serum of all patients
with COVID-19 and 20 healthy individuals of the control
group by the method of immunoenzymatic analysis of
ferritin content (Monobind Inc., USA), interleukin (IL), IL-2
(Elabscience, USA), IL-6 (Invitrogen, Austria), monocyte
chemotactic protein-1 (MCP-1) (Elabscience, USA) ac-
cording to the instructions provided by the manufacturers.
Enzyme immunoassays were conducted on the basis of
the Educational Medical Laboratory center of the Zapo-
rizhzhia State Medical and Pharmaceutical University
(scientific consultant — PhD, DSc, Associate Professor
R. O. Shcherbina).

Statistical processing of the obtained data was carried
out in the program Statistica 13 for Windows (StatSoft
Inc., No. JPZ8041382130ARCN10-J). Non-parametric
statistical methods were used in the work, the investigated
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Table 1. Comparison of basic demographic indicators and oxygen status parameters
of oxygen-dependent patients with the coronavirus disease COVID-19

Indicator, units of measurement

Patients with COVID-19

1 group (n = 39) Il group (n = 40)

Age, Me [Q25;Q75] 62.0 [55.0; 71.0]
Men, abs (%) 23 (59.0)
Women, abs (%) 16 (41.0)
Charlson comorbidity index 5.0 [2.0; 5.0]
Hospitalization to ICU, day of illness 9.0 [8.0; 11.0]
Term of additional use of tocilizumab, 12.0[11.0; 14.0]
day of illness

Air oxygen saturation index at the time of 84.0[80.0; 88.0]

hospitalization in the intensive care unit, %

66.0 [54.0; 71.0]
18 (45.0)

22 (55.0)

5.0 [3.5;6.0]
8.5[7.0; 10.0]
12.5[10.0; 14.0]

79.0 [77.5; 84.5]

quantitative parameters are presented in the form of Me
[Q25; Q75]. The ¥? test was used to assess the reliability
of differences between qualitative characteristics, the
Mann-Whitney test was used between quantitative
characteristics in independent samples, the Wilcoxon
test was used between quantitative characteristics in
dependent samples, and ROC-analysis was used to cut
off the threshold level of the indicator.

Results

Based on the results of the analysis of demographic
indicators of oxygen-dependent patients with COVID-19
who received additional immunotropic therapy with tocili-
zumab, it was established that the patients of the | and I
studied groups did not statistically differ in terms of age
(p > 0.05), gender (x?= 1.54, p > 0.05), comorbidities
according to the Charlson comorbidity index (p > 0.05).
In addition, the patients of the research groups at the
time of hospitalization to ICU with the appearance of
oxygen dependence did not statistically differ in terms of
duration of the disease (p > 0.05); oxygen saturation in
air (p > 0.05); the day of the disease, on which additional
therapy with tocilizumab was applied (p > 0.05) (Table 1).
In patients of the Il group, the fatal outcome of the disease
was recorded at 25.5 [18.0; 29.0] day of illness.
Changes in immunological indicators during the
development of oxygen dependence were characterized
in patients of both research groups by a decrease in the
absolute number of lymphocytes, a significant increase
the level of acute-phase indicators (CRP and ferritin),
pro-inflammatory interleukins (IL-2 and IL-6) and the
chemokine MCP-1. The analysis of the changes in these
parameters 5 days after the application of additional
immunotropic therapy with tocilizumab showed a clear
dependence of the dynamics of the absolute number
of lymphocytes, CRP, IL-2 and IL-6 on the outcome of
the coronavirus disease COVID-19. Thus, in the | group
of patients whose disease ended with recovery, 5 days
after additional immunotropic therapy with tocilizumab,
an increase the absolute number of blood lymphocytes
(p <0.01) and a decrease the level of CRP (p <0.01) in
blood serum were noted, compared with the correspond-
ing indicators before the use of tocilizumab. In contrast
to the patients who recovered, in patients of the Il group,
a further increase in the level of IL-2 (p < 0.05) and IL-6
(p < 0.05) in the blood serum was noted against the
background of additional immunotropic treatment, as well
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Table 2. Dynamics of immunological parameters of oxygen-dependent patients with COVID -19 against the background of additional immunotropic

therapy depending on the outcome of the disease
5 days after tocilizumab
administration

Indicator,
units of measurement

Healthy individuals
(n=20)

1 group (n = 39)

to additional use 5 days after tocilizumab
of tocilizumab administration

Il group (n = 40)

to additional use
of tocilizumab

Lymphocytes, x10%1  1.2-3.2 0.70 [0.60; 0.90] 1.20 [0.70; 1.40 0.80 [0.50; 0.95] 0.80 [0.60; 1.00F°

CRP, mg/l <5.0 80.4 [47.3; 176.0] 27.1[6.2; 58.3 97.4 [41.3; 158.2] 70.2 [11.0; 200.0

Ferritin, ng/ml <150.0 502.7 [404.0; 548.3] 4115 [217.3; 546.0] 549.0 [521.0; 734.0]° 523.0 [483.0; 581.0F

IL-2, pg/ml 16.82 [2,74; 30,90] 96.70 [45.70; 300.70]' 250.0 [151.00; 336.50'2  237.10 [168.70; 309.50]'  367.57 [329.46; 494.28]'2
IL-6, pg/ml 0.62 [0.24; 0.96] 4.28[2.48; 5.18]" 4.46 [4.00; 5.00]" 4.60 [3.50; 4.80]" 8.49 [5.58; 11,26]'2
MCP-1, pg/ml 18.3[15.9; 19.45] 38.42 [20.05; 48.82] 37.65[20.03; 62.30]' 53.50 [36.80; 103.90]' 52.05 [19.55; 123.74]'

1: the difference is significant, compared to healthy individuals (p < 0.05); 2: compared with the hospitalization of patients of the corresponding group (p < 0.05); 3: compared

with patients of the | group in the corresponding period of observation (p < 0.05).

as the absence of statistically significant changes in the
indicators of the absolute amount lymphocytes and CRP
(p>0.05) (Table 2).

Comparison the expressiveness of indicators of im-
munological changes in patients with COVID-19 showed
that with the appearance of oxygen dependence, the
absolute content of lymphocytes, the level of CRP, IL-2
and IL-6, the chemokine MCP-1 in patients of the | and |l
groups did not differ statistically (p > 0.05). During this pe-
riod of observation, only the content of ferritin was higher
in patients of the Il group (p < 0.05) than in the patients
of the | group. However, in the dynamics, after 5 days
introduction of tocilizumab in patients of the | group, the
absolute number of blood lymphocytes was statistically
significantly higher (p < 0.05), and the content of CRP,
ferritin, IL-2 and IL-6 was lower (p < 0.05), than in patients
of the Il group (Table 2).

In our opinion, the peculiarity of the dynamics of
changes in immunological parameters in oxygen-de-
pendent patients with COVID-19 with different disease
outcomes with the additional use of tocilizumab, deter-
mined by us, determined in the further part of the work
the expediency of finding out the diagnostic significance
of the level of changes in these parameters in predicting
the effectiveness of this additional immunotropic therapy
in patients at different periods of observation.

When assessing the diagnostic significance of the
absolute number of blood lymphocytes at the onset of
oxygen dependence in patients with COVID-19, accord-
ing to the results of the ROC-analysis, it was established
that the threshold level of this indicator had no prognostic
value (AUC = 0.515, p = 0.824) (Fig. 1A). However, in
dynamics, after 5 days the introduction of tocilizumab,
the threshold level of the absolute number of blood lym-
phocytes £1.2 x 10%/I was established, which indicated a
high probability of the development of a fatal outcome of
the disease in oxygen-dependent patients with COVID-19
(AUC=0.631, p=0.039) (sensitivity —97.50 %, specificity
—33.33 %) (Fig. 1B).

The level of increased CRP in oxygen-dependent
patients at the time of the development of oxygen
dependence did not have diagnostic value in predict-
ing the probability of a fatal outcome of the disease
(AUC = 0.539, p = 0.587) (Fig. 2A), however, after 5
days the use of additional immunotropic therapy with
tocilizumab the level of CRP increase, which remains
at the level of >67.5 mg/l, had a diagnostic value in
predicting the probability of a fatal outcome of the di-
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sease (AUC = 0.670, p = 0.020) (sensitivity — 51.72 %,
specificity — 90.00 %) (Fig. 2B).

Analysis of the diagnostic significance of another
acute-phase indicator, namely ferritin, showed that, unlike
CRP, the level of increase of this indicator according to
the data of the ROC-analysis had diagnostic significance
in terms of predicting the fatal outcome of the disease in
patients at the time of observation and 5 days from the
moment of application of additional immunotropic therapy.
So, with the development of oxygen dependence, the
level of ferritin >548.02 ng/ml (AUC = 0.718, p = 0.004)
(sensitivity— 71.43 %, specificity — 68.00 %) (Fig. 3A), and
5 days after additional use of tocilizumab, the elevated
level of ferritin remained >443.55 ng/ml (AUC = 0.736,
p = 0.026) (sensitivity — 80.00 %, specificity — 71.43 %)
(Fig. 3B)indicated to the high probability of a fatal outcome
of the disease.

The assessment of diagnostic significance the level
of increased IL-2 content in blood serum according to
the data of the ROC-analysis demonstrated that at the
time of the beginning of the observation, this indicator
had no diagnostic significance for assessment the risk of
a fatal outcome of the disease (AUC = 0.684, p = 0.063)
(Fig. 4A). The level of increased IL-2 in blood serum had
diagnostic value after 5 days the application of additional
immunotropic therapy with tocilizumab, namely, under the
conditions of maintaining an elevated IL-2 contentin blood
serum >309.45 pg/ml, the probability of a fatal outcome
was significant (AUC = 0.761, p = 0.013) (sensitivity —
83.30 %, specificity — 73.30 %) (Fig. 4B).

A similar pattern was obtained when assessing the
diagnostic significance of the increased level of IL-6
in blood serum in dynamics of treatment with a use
of additional immunotropic therapy. Thus, at the time
of the beginning of observation, this indicator did not
have diagnostic significance in terms of assessing the
risk of a fatal outcome of the disease (AUC = 0.536,
p = 0.730) (Fig. 5A). The diagnostic value of the in-
creased level of IL-6 in the blood serum was 5 days
after the application of additional immunotropic therapy
with tocilizumab, namely, under the conditions of main-
taining the elevated content of IL-6 in the blood serum
>4.66 pg/ml, the probability of a fatal outcome was sig-
nificant (AUC = 0.871, p < 0.001) (sensitivity — 93.75 %,
specificity — 68.75 %) (Fig. 5B).

In addition to directly evaluating changes in immuno-
logical parameters and clarifying their diagnostic signi-
ficance in predicting the probability of a fatal outcome of
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Fig. 1. Prediction of the probability of the development of a fatal outcome of the disease in oxygen-dependent patients with COVID-19 who received additional immunotropic therapy,
based on the indicator of the absolute number of blood lymphocytes in the dynamics of observation.
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Fig. 2. Prediction of the probability of the development of fatal outcome of the disease in oxygen-dependent patients with COVID-19 who received additional immunotropic therapy,
based on the CRP indicator in the blood in dynamics of observation.
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COVID-19, in our opinion, it is also important to assess
the prognostic significance of such clinical components
of the “cytokine storm” as the presence of febrile fever
at the time of oxygen dependence, the duration time of
oxygen dependence at the time of additional immunotropic
therapy with tocilizumab.

It should be noted that the patients of both investigat-
ed groups did not statistically differ in terms of the day of
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Fig. 5. Prediction of the probability the development of a fatal outcome of the disease
in oxygen-dependent patients with COVID-19 who received additional immunotropic
therapy, according to the IL-6 indicator in blood serum in the dynamics of observation.

Fig. 6. Prediction of the probability of ineffectiveness of additional immunotropic therapy
with tocilizumab according to the development of the fatal outcome of the disease in
oxygen-dependent patients with COVID-19 according to the indicator of the duration
of oxygen dependence at the time of application of additional immunotropic treatment.

illness, on which they were hospitalized to ICU with the
appearance of oxygen dependence (p > 0.05) (Table 1).
However, period of time from the moment of oxygen
dependence to the moment of additional immunotropic
therapy with tocilizumab in patients of the investigated
groups was statistically significantly different. Thus,
patients of the | group received additional immunotropic
therapy with tocilizumab by 3.0 [2.0; 3.0] day of appea-
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Fig. 7. Comparison of the frequency of the appearance of febrile fever with the development of oxygen dependence (A) and combination of two criteria: the appearance of febrile
fever and the duration of oxygen dependence no more than 4 days at the time of additional immunotropic therapy with tocilizumab (B). *: the difference is significant, compared to

patients of the | group (p < 0.001).

rance of oxygen dependence against 5.0 [3.0; 7.0] day
of patients of the Il group (p < 0.001).

Taking into account the statistically significant dif-
ference regarding duration of additional immunotropic
therapy in patients with different disease outcomes, we
conducted ROC-analysis to find out the diagnostic signi-
ficance of this indicator in predicting the effectiveness of
specified additional therapy. According to the results of the
ROC-analysis, it was established that under the conditions
of additional immunotropic therapy with tocilizumab more
than 4 days after the onset of oxygen dependence, the
probability of ineffectiveness of the indicated additional
treatment, that is the fatal outcome of the disease, was
significant (AUC = 0.756, p <0.001) (sensitivity — 55.00 %,
specificity — 89.74 %) (Fig. 6).

An analysis of frequency of occurrence febrile fever,
which accompanied the development of oxygen depend-
ence in patients with COVID-19, and may be one of the
clinical components of the “cytokine storm”, showed that
its frequency was statistically significantly higher in pa-
tients of the | group who recovered (x?= 13.8, p = 0.0002)
than in patients of the Il group, in which the disease
ended fatally: in 28 (71.8 %) versus 12 (30.0 %) patients
(Fig. 7A). In addition, the frequency of combination of such
two indicators as the presence of febrile fever at the time
of the appearance of oxygen dependence and the duration
of oxygen dependence no more than 4 days at the time
of additional immunotropic therapy with tocilizumab in
patients of the | group was statistically significantly higher
(X2=21.36, p=0.0001) than in patients of the Il group: in
26 (66.7 %) versus 8 (20.0 %) patients (Fig. 7B).

Discussion

According to the data of many researches [6,7,8] and
meta-analysis [7], it was proved that the vast majority
of patients with severe and critical course of COVID-19
have high concentrations of IL-6 and higher mortality
rate [7]. Taking into account this fact, already at the be-
ginning of the pandemic, it was assumed that the use of
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IL-6 receptor antagonist (tocilizumab) is a theoretically
justified therapeutic strategy to reduce the consequences
of the developing “cytokine storm” [23]. Tocilizumab is a
recombinant humanized monoclonal antibody that blocks
soluble and membrane IL-6 receptors [27]. Tocilizumab is
characterized by a non-linear pharmacological profile and
has a relatively long half-life of 5 to 12 days [28]. However,
despite the theoretical rationale for the use of tocilizumab,
the results in clinical practice are ambiguous [23].

Today, the clinical and laboratory evaluation of the
effectiveness of such immunotropic treatment remains
relevant, in particular the evaluation of the ability of
tocilizumab to restore the number of T-lymphocytes in
the blood of patients with severe forms of COVID-19 by
blocking the transmission of IL-6 signals [29]. In addition,
researches continues to clarify the clinical-pathogenetic
and prognostic role of various immunological parameters
with the additional use of tocilizumab in patients with
COVID-19 who receive systemic corticosteroids and
require oxygen therapy or artificial lung ventilation [30,31].

According to the results of our research, such para-
meters as age, sex, comorbidity according to the Charlson
comorbidity index did not have a prognostic value when
assessing the risk of an adverse outcome of the disease
at the time of appointment of additional immunotropic
treatment with tocilizumab (p > 0.05). The expediency of
additional immunotropic therapy with tocilizumab is also
evidenced by the research [32], which demonstrated a
significant difference in the mortality rate after 28 days of
observation in the group of patients who received tocili-
zumab and the control group (16.1 % vs. 37.2 %) despite
the probably higher index Charlson’s comorbidities in the
group of patients who received tocilizumab.

It is known that “cytokine storm” is an uncontrolled
dysfunctional immune response, the development of
which is accompanied by the appearance of oxygen
dependence and multiple organ insufficiency in patients
with COVID-19 [33,34]. According to the results of our
research, changes in immunological indicators during
the development of oxygen dependence in patients
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with COVID-19 were characterized in patients of both
studied groups by decreasing the absolute number of
lymphocytes, a significant increase the level of acute
phase indicators (CRP and ferritin), pro-inflammatory
interleukins IL-2 and IL-6, and chemokine MCP-1. During
the “cytokine storm” in COVID-19, there is a rapid produc-
tion of pro-inflammatory cytokines, which stimulate such
cells as hepatocytes, Kupffer cells, and macrophages to
produce acute-phase compounds, in particular, ferritin and
CRP [35]. At the same time, it is believed that, on the one
hand, an increase in acute phase indicators is the result of
excessive immune inflammation, and on the other hand,
acute phase compounds are able to activate macrophag-
es to secrete proinflammatory cytokines [30,36].

Data from the literature show that high levels of these
acute-phase indicators, caused by excessive inflamma-
tion due to infection of various etiologies, are associated
with hospitalization in ICU and high mortality. Therefore,
in various pathological conditions, the determination of
these parameters is appropriate for identifying patients
with a high risk of an adverse course of the disease, which
makes it possible to justify the direction of therapeutic
measures to reduce the signs of inflammation [36,37].
According to the results of our research, a significant
increase in the level of ferritin and CRP was established
during the development of oxygen dependence in patients
with COVID-19, compared to reference values. At the time
of admission to the ICU, the ferritin content was higher in
patients of the Il group (p < 0.05) than in patients of the
| group, and the performed ROC-analysis showed the
diagnostic significance of the level of increased ferritin
>548.02 ng/ml (AUC = 0.718, p = 0.004) to assess the
prognosis of the adverse outcome of the disease.

However, the analysis of the dynamics of acute-phase
parameters that we studied during additional immunotrop-
ic therapy with tocilizumab showed that 5 days after the
administration of tocilizumab, only patients of the | group,
in which the disease subsequently ended with recovery,
showed a decrease in level of CRP (p < 0.01) in the
absence of statistically significant changes in the content
of ferritin (p > 0.05) in blood serum, compared with the
corresponding indicators before the use of tocilizumab.
The peculiarity of the dynamics of these acute-phase
indicators established by us with the additional use of
tocilizumab is confirmed by the results of other research.
Thus, according to the data [38], the ferritin level was the
last laboratory indicator that returned to normal, compared
to other acute phase parameters, in particular CRP.

Other researchers [39,40] also demonstrated that only
the level of CRP, but not ferritin, was significantly reduced
in case of successful treatment. However, it should be
noted that assessing the prognostic significance of the
dynamics of acute-phase indicators during additional
treatment with tocilizumab in patients with a severe course
of COVID-19 remains a difficult issue. On the one hand,
the lower rate of reduction of ferritin limits its prognostic
value [30], but on the other hand, even a rapid significant
decrease the level of CRP after the additional adminis-
tration of tocilizumab does not exclude the risk of a fatal
outcome of COVID-19 [31].

When evaluating the prognostic role of the dynamics
of changes in the content of cytokines during the addi-
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tional administration of tocilizumab in oxygen-dependent
patients with COVID-19, IL-6 deserves special attention,
since when administering tocilizumab, receptors for this
cytokine are blocked. According to the results of our re-
search, it was established that at the time of the start of
observation at the onset of oxygen dependence, the level
of increased IL-6 did not differ statistically when compar-
ing patients of the | and Il groups (p > 0.05). However,
in dynamics after 5 days from the moment of additional
use of tocilizumab in patients of the Il group, a further
increase in the level of IL-6 (p < 0.05) in blood serum
was noted, in contrast to the patients of the | group who
recovered. Exactly in the dynamics of monitoring patients
after additional administration of tocilizumab based on the
results of ROC-analysis that it was possible to establish
the threshold level of increase of this cytokine. Namely,
under the conditions of preservation of the increased
content of IL-6 in the blood serum >4.66 pg/ml 5 days
after the additional use of tocilizumab, the probability of
afatal outcome turned out to be significant (AUC = 0.871,
p <0.001).

The regularity we obtained is confirmed by the results
of research by other authors. Thus, researchers [31]
during the assessment of the dynamics of IL-6 content
in blood serum after the administration of tocilizumab in
patients with COVID-19 demonstrated an initial increase,
and then, under the conditions of a favorable course of
the disease, a decrease the level of IL-6 after the adminis-
tration of tocilizumab, as expected, given the mechanism
of action of IL-6 receptor blocking. And according to the
results of a meta-analysis with the inclusion of 2120
patients, it was concluded that the determination of the
content of IL-6 in blood serum should be available in
a planned manner to assess response to tocilizumab
administration [41].

Given the understanding that in the conditions of a
“cytokine storm” the production of many pro-inflammatory
cytokines is uncontrolled, elucidation of the prognostic
significance and dynamics of other cytokines during
additional immunotropic treatment with tocilizumab is of
particular interest. According to the results of our research,
at the time of start observation at the onset of oxygen
dependence, the content of IL-2 in the blood serum of
patients of both groups was significantly increased, with
a tendency to a higher level in patients of the Il group.
However, after additional immunotropic therapy with
tocilizumab, the level of IL-2 in blood serum continued to
increase, which was statistically significant in patients of
the Il group. In the dynamics we managed to establish
a threshold level of IL-2 in blood serum >309.45 pg/ml,
which indicates a high probability of a fatal outcome
(AUC =0.761, p =0.013).

There are isolated researches in the scientific litera-
ture that discuss the possible role of soluble IL-2 receptors
as markers of immune aggression that continues even af-
ter the administration of tocilizumab [42]. In this research,
it was established that the level of soluble IL-2 receptors
was increased in more than 53.7 % of patients with a
severe course and 69.0 % of patients with a critical course
of COVID-19, while their level continued to increase after
the introduction of tocilizumab [42]. Today, the reasons for
the increase the level of soluble IL-2 receptors after the
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administration of tocilizumab remain unclear and require
further study. However, taking into account the obtained
data, itis suggested that the increase of the level of soluble
IL-2 receptors after the additional administration of tocili-
zumab against the background of corticosteroid treatment
may indicate the need for combination immunotropic
therapy to modulate more than one hyperinflammatory
pathway associated with T-lymphocyte dysregulation in
COVID-19 [42].

The need for research in this direction is also evi-
denced by the results of the study of IL-2 dynamics in
blood serum of patients with COVID-19, in which the
disease progressed without oxygen dependence and,
accordingly, the treatment did not involve the use of
immunotropic therapy [43]. Namely, in this research, the
normalization of the level of IL-2 was demonstrated in all
patients during the period of convalescence [43].

To date, the leading role of immunopathogenetic
changes in the formation of severe lung damage in pa-
tients with COVID-19 has been proven. In patients with
a severe and critical course of COVID-19, lower levels
of CD4* and CD8" T-lymphocytes in peripheral blood are
determined, which are combined with a higher content
of pro-inflammatory cytokines, in particular IL-6 and IL-2,
which determine the migration of these cells to lung tissue
[44,45]. The specified immune changes explain certain
changes in the general blood analysis of patients with
manifest clinical forms of COVID-19, in particular, the
expressiveness of lymphopenia, which correlates with the
severity of the disease and the risk of a fatal outcome [46].

According to the results of our research, an increase
the absolute number of lymphocytes in the peripheral
blood was noted after the use of additional immunotropic
treatment in patients of the | group, who subsequently
recovered. When observing the dynamics after 5 days
the introduction of tocilizumab, the threshold level of the
absolute number of blood lymphocytes <1.2 x 10%1 was
established, which indicated a high probability of the
development of a fatal outcome of the disease in oxy-
gen-dependent patients with COVID-19 (AUC = 0.631,
p = 0.039).

The results of other researchers [29] confirm that the
number of clinical and laboratory parameters that allow
evaluating the effectiveness of blocking the transmission
of IL-6 signals includes the assessment of the ability of
tocilizumab to restore the number of lymphocytes in the
peripheral blood by stopping their migration to the lung
tissue in patients with severe forms of COVID-19.

The analysis of the data of modern scientific literature
and the results obtained in the course of our research
indicate the significant complexity of predicting the course
of COVID-19 in oxygen-dependent patients, in particular,
under the conditions use of additional immunotropic the-
rapy with tocilizumab. When predicting the effectiveness
of immunotropic treatment in oxygen-dependent patients
with COVID-19, several basic clinical and immunological
parameters should be taken into account. In particular,
taking into account the appearance of febrile fever during
the development of a “cytokine storm” in most patients,
researchers [31] noted that use of tocilizumab in the
treatment of patients with a severe and critical course
of COVID-19 contributed to a significant reduction or
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normalization of temperature and many inflammatory
biomarkers, however, it did not improve clinical outcomes,
namely, it did not accelerate clinical improvement and did
not reduce the frequency of fatal outcomes [31].

In our research, we analyzed whether the occurrence
of febrile fever during the development of oxygen depend-
ence has an effect on the effectiveness of tocilizumab. We
established that the frequency of febrile fever in patients
of the | group who recovered was statistically significantly
higher (71.8 % vs. 30.0 %, p = 0.0002) than in patients of
the Il in which the disease ended fatally.

In the vast majority of researches devoted to finding
out the effectiveness of additional immunotropic therapy
with tocilizumab [23,27,28,29], the time period from the
moment of oxygen dependence to the moment of tocili-
zumab administration is not taken into account. Only a few
studies have taken this information into account. Thus,
according to data [47], in a cohort research including 3924
patients with a critical course of COVID-19, a decrease in
hospital mortality by 9.6 % was recorded in patients who
received tocilizumab treatment in the first 2 days from the
moment of admission to the ICU, compared to patients
whose treatment did not include early administration of
tocilizumab.

The results of our researches also indicate a higher
effectiveness of the use of tocilizumab at an earlier time
of the appearance of oxygen dependence (p < 0.001).
According to the results of the ROC-analysis, we estab-
lished that under the conditions of additional immunotropic
therapy with tocilizumab more than 4 days after the onset
of oxygen dependence, the probability of ineffectiveness
of the specified additional treatment, namely the fatal
outcome of the disease, was significant (AUC = 0.756,
p <0.001).

Conclusions

1. Certain clinical and immunological parameters
should be taken into account in dynamics when predicting
the likely effectiveness of additional immunotropic the-
rapy with tocilizumab in oxygen-dependent patients with
COVID-19.

2. Under the conditions of the appearance of febrile
fever with the development of oxygen dependence and
the combination of febrile fever with the duration of oxygen
dependence no more than 4 days at the time of additional
immunotropic therapy with tocilizumab, the effectiveness
of the indicated treatment is higher.

3. Atthe time of the development of oxygen depend-
ence the level of ferritin >548.02 ng/ml indicated high
probability of fatal outcome of the disease (AUC = 0.718,
p = 0.004). The dynamics of immunological parameters
after 5 days from the moment of additional immuno-
tropic therapy with tocilizumab has a diagnostic value
in terms of predicting its effectiveness. Preservation of
the absolute number of blood lymphocytes <1.2 x 109
(AUC = 0.631, p = 0.039), increased level of CRP
>67.5 mg/l (AUC = 0.670, p = 0.020), ferritin >443.55
ng /ml (AUC = 0.736, p = 0.026), IL-2 content >309.45
pg/ml (AUC = 0.761, p = 0.013) and IL-6 >4.66 pg/ml
(AUC =0.871, p <0.001) has diagnostic value in predict-
ing the probability of a fatal outcome of the disease.
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Prospects for further research, in our opinion, consist
in the further determination of prognostic factors regarding
the effectiveness of immunotropic treatment in patients
with various comorbid conditions, which will allow further
individualization of treatment.
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INepepwBYacTa rinokcis BNnmBae Ha Pi3HOMaHITHI NATONOriYHi CTaHy B OpraHiami, y MeavLMHI ii BUKOPUCTOBYHOTb ANs BIATBOPEHHS
CaHOreHHOro TepaneBTUYHOrO edoekTy. MNepepuByacTy rinoKCito 3a KNiHIYHMMMU NOKa3aHHSMM 3aCTOCOBYIOTb ANS MOKPALLEHHS
dpyHKLjiOHanbHOI 30aTHOCTI nereHb, NONINWeHHs aganTauiiHoi 30aTHOCTi OpraHiamy, Npy CUHAPOMI OBCTPYKTUBHOIO anHoe
CHyY, aHeMisix Ta LiykpoBomy fiaberi. [Mig yac pagiotepanii paky nepepyeYacTi rinoKCUYHi TPEHYBaHHS CPUSIOTH NiABULLEHHIO
YyTAMBOCTI MyXJIMHM O NikyBaHHS. [epepuBYacTa rinokcist kopucHa B peabinitauiinHin MeguumHi 4ns noninweHHs gisnyHoro
BiJHOBMNEHHS MavuieHTiB — NiCns onepavwi Yn TpaBM Ans NOKpaLLeHHs (PYHKLIOHAMBbHUX MOXIIMBOCTEN opraHiamy. OfHaK HuHi
HEO0CTaTHLO BUBYEHO aKTUBHICTb FeHIB-PErynsaTopiBs, WO aKTUBYIOTb MOMEKYNSAPHI MEXaHI3MU Ha3BaHNX CaHOTEHHUX ePeKTiB
BMIIMBY NEPEPUBYACTOI FMOKCil.

MeTa po60T1 — BU3Ha4NTV OCOBNMBOCTI €KCMPECii reHiB, L0 NOB'sA3aHi 3 riNOKCieto, B NiALLMYHKOBI 3ano3i LWwypis NiHii Bictap
32 YMOB BMMBY NepepyB4acToi rinokcii.

Matepianu Ta metogu. [ina aHaniay ekcripecii reHiB BUKopUcTanu MeToj noniMepasHoi NaHLroBoi peakLii 3i 3BOPOTHO
TpaHckpunjeto B pexxumi pearbHoro yacy (MJ1P) CFX-96 Touch™ (Bio-Rad, CLUA) Ta Hab6ip RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway (QIAGEN, HimeuunHa), fie 06'eKTOM AOCRIMKEHHS y eKcrepuMeHTanbHUX TBapuH 6ynm 84 requ,
Lo 6epyTb y4acTb Y CUrHarnbHOMY LUASAXY Aii MNOKCIi Ta BU3HAYEH B MiALUYHKOBIN 3an03i.

Pesyneratu. 3a pesynsratamu MIIP-gocnimkeHHs 3pa3kiB MigLLIyHKOBOI 3a103W IHTAaKTHUX TBApWH i LLYypIB i3 BNAMBOM
MMOKCUYHUX TPEHYBaHb PO3PI3HANM aKTWUBHICTb NaHeni reHiB: reHn 3 BUCOKOK eKCMPECIEI0 NMOPIBHAHO 3 iHTAKTHO rpyrnot
TBaPWH; FeHN 3 HU3bKOKD EKCMPECIEID MOPIBHAHO 3 IHTAKTHOKO PYMOLO LLYPIB; FeHW, B SKUX HE BUSIBUAW LOCTOBIPHMX 3MiH Y
3paskax LLioAo NapaMeTpiB IHTaKTHOI rpynu TBapuH. BetaHoBunu, wo rewn Copsb, F10, Jmjd6, Lgals3, Rbpjl, Vegfa matotb
BICOKY EKCMPECKBHY aKTUBHICTb MOPIBHAHO 3 iHTAKTHOO rPYrOHo LLYypIB.

BucHoBku. 36inbLueHHs ekcnpecii reHis Cops5 (y 10,29 pasa), Lgals3 (B 2,94 pasa) i Rbpjl (B 5,73 pa3a) BHacnigok aii
nepepmBYacTOi FMOKCii MOXHA BU3HAUMTY SK aKTUBYHOUMIA (hakTop MiABULLEHHS NponichepaLii eHOOKPUHHMX Ta eK30KPUHHUX
KNiTVUH MiALLMYHKOBOI 3251031 Ta 3pOCTaHHS B HIX aHTUaNONTOTMYHOrO NoTeHuiany. 36inbLueHHs ekcnpecii reHa Jmjd6 (8 3,20
pasa) Npu nepeprBYaCTili MNOKCii MOXHa iHTEPNPETYBATH SIK PETYNISTOPHI BNMBW Yepes AeriapOoKeMnyBaHHs Binkis i cnpusiHHs
3POCTaHHI0 aKTUBHOCTI aHTMANONTOTUYHYX BINKIB B €HAOKPUHHIX Ta EK3OKPUHHUX KMITUHAX MiALLTYHKOBOT 3211031, 36inbLeHuii
piBeHb ekcnpecii Vegfa (B 5,99 pasa) MOXe CpUYUHATY aHrioreHes y nigLnyHKoBI 3a503i B yMOBaxX Al nepepuBHacToi rinokcii.

Experimental study of the pattern of genes activated by multi-day intermittent hypoxia
in the rat pancreas

T. V. Ivanenko, Yu. M. Kolesnyk, A. V. Abramov

Intermittent hypoxia affects a variety of pathological conditions in the body and is used in medicine to reproduce the sanogenic
therapeutic effect. Intermittent hypoxia is used for clinical indications to improve lung function; increase the body’s adaptive
capacity; in obstructive sleep apnoea syndrome; in anaemia, diabetes mellitus. In cancer radiotherapy, intermittent hypoxic
training helps to increase the sensitivity of the tumour to treatment. Intermittent hypoxia is useful in rehabilitation medicine
to improve the physical recovery of patients after surgery or injury to improve the body’s functional capabilities. However, to
date, the activity of regulatory genes, that activate the molecular mechanisms of the above-mentioned sanogenic effects of
intermittent hypoxia has not been sufficiently studied.

The aim of the study: to determine the expression of hypoxia-related genes in pancreas of Wistar rats under intermittent hypoxia.

Materials and methods. The CFX-96 Touch™ real-time reverse transcription polymerase chain reaction (PCR) (Bio-Rad,
USA) and the RT? Profiler™ PCR Array Rat Hypoxia Signalling Pathway kit (QIAGEN, Germany) were used to analyse gene
expression in experimental animals, where 84 genes involved in the hypoxia signalling pathway identified in the pancreas
were studied.

Results. According to the results of PCR analysis of pancreatic samples from intact animals and animals exposed to hypoxic
training, the activity of the gene panel can be distributed as follows: genes with high expression compared to the intact group
of animals, genes with low expression compared to the intact group of animals and genes in which no significant changes
were detected in the samples compared to the intact group of animals. We have found, that the genes Cops5, F10, Jmjd6,
Lgals3, Rbpjl, Vegfa have high expression activity compared to the intact group of animals.
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Conclusions. The increase in the expression of Copsb by 10.29 times, Lgals3 by 2.94 times and Rbpjl by 5.73 times as a
result of intermittent hypoxia can be regarded as an activating factor for the increase in the proliferation of endocrine and exo-
crine pancreatic cells and the growth of their antiapoptotic potential. The 3.20-fold increase in Jmjd6 gene expression under
intermittent hypoxia can be interpreted as a regulatory effect through protein dehydroxylation and promotion of antiapoptotic
protein activity in endocrine and exocrine pancreatic cells. The 5.99-fold increased level of Vegfa expression may promote

angiogenesis in the pancreas under intermittent hypoxia.

[loBeneHo, WO nepepuByacTa rinokcis BNAWBaEe Ha pis-
HOMaHITHI NaTonoriyHi CTaHu B OpraHisMi, y MeauuuHi ii
BWKOPWCTOBYIOTb ANS BiATBOPEHHS CaHOTEHHOro Tepane-
BTWYHOTO ecpekTy [1]. MNepepuByacTy rinokcito 3a KNiHiYHUMK
MoKa3aHHSIMK 3aCTOCOBYIOTb NS MOKPALLEHHS (yHKL-
OHarbHOI 34aTHOCTI NereHb, NONinwWeHHs aganTauiiHol
30aTHOCTI OpraHiamy, Npu CMHAPOMi 0BCTPYKTUBHOTO anHoe
CHy, aHewmisix [2,3]. BcTaHoBMEHO, WO Mig Yac pagiotepanii
paKy MepepuBYacTi riNOKCUYHI TPEHYBaHHS CNpUSAOTH
MiABULLEHHIO YYTNMBOCTI NYXNWHW A0 RikyBaHHA [4]. Me-
pepuBYacTa rinoKcis € KOPUCHOI0 B peabiniTaviiHin meau-
LMHI Ans NoninWeHHs (hi3M4HOrO BiAHOBINEHHS MaLiEHTIB,
Hanpuknag, nicns onepauin uu Tpasm [5]. HaBegeHwmi
nepenik He BUYEPNHUIA, B CBITi NPOAOBXYIOTb aKTUBHO
[OCTIKyBaTW CaHOreHHi BNacTMBOCTI Aji nepepueyacToi
rinokcii Ha nepebir xBopoo.

Y nonepepgHix poboTtax 3 BUBYEHHS EHOOKPUHHOTO
anapary niALLnyHKOBOI 3311031 NpY eKCepUMEHTanbHOMY
LlykpoBOMY JiabeTi foBeAEHO Ta BU3HA4EHO HU3KY hakTo-
piB i BNAVBIB, LLIO 3MiHIOKTb NONYNAL0 EHAOKPUHOLMTIB i
iXHIO CEKPETOPHY aKTVBHICTb 3aneXHO Bif Pi3HNX yMOB Ta
eKcnepuMeHTarnbHo cchopmoBaHux natonorin. MokasaHo,
L0 [j030BaHi MMOKCWUYHI TPEHYBaHHSA YUHATL NpaMy Aito
Ha eHOOKPMHOLMTY MiALLNYHKOBOI 325031 Npu eKcnepu-
MEHTanbLHO ChopMOBaHOMY LIyKPOBOMY AjabeTi 3i CBOIM
OKpPEMUM MexaHiamoM [6,7,8].

BusHaumnm y4acTb rpynu HanBaxIMBILLIMX A HAMAKTVBHI-
LUVX reHiB, Lo BepyTb y4acTb y (popMyBaHHi HAOKPUHHOIO
anaparty niaLunyHkoBoi 3anosu [9]. Mexanismu gudeper-
Lit0BaHHS €HAOKPUHOLMTIB Mid BMIVBOM PErynsTOpHUX
6inkis, LLO KOQYOTLCA UMM rEHaMK, akTUBHI He Tinbku B
nepion embpioreHesy, ane N NPOAOBXYIOTb PEryNOBaTH iX
YTBOPEHHS B JOPOCIOMY BiLlj, KOMW 3 MPOTOKOBMX KITITWH
€K30KPWHHOTO KOMMOHEHTA MiZLLYHKOBOI 3251031 YTBOPIO-
10TbCS HOBI hOPMU NaHkpeaTnyHux ocTpisis [10].

HuHi HepoCTaTHBO BUBYEHOH 3aNMLLIAETHCS aKTUBHICTb
reHiB-perynsTopis, LLO aKTMUBYKOTb MOMEKYNSPHI MeXaHi3Mu
Ha3BaHWX CaHOreHHWX edekTiB BNNMBY NepepuB4acToi
rinokcii.

Habip MJIP-matpuui RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway npusHayeHuin ans BMBYEHHS
aKTWBHOCTI reHiB, L0 6epyTb y4acTb Y CUrHaNbHOMY LLASXY
[ii rinoKcii B LLypiB 3a AONOMOrOK METoAy NoriMepasHoi
NaHLoroBoi peakLiji 3i 3BBOPOTHOKO TPAHCKPUMLIIEID B PEXUMI
peanbHoro yacy (MNJ1P). Takuii curHanbHWA LWNsX gii rinokcii
BKITHO4aE Cepito MOMEKYNSIPHUX MapKepiB KIITUHHOTO reHoMa
(reniB), 3miHa ekcripecii sikux BigOyBaeTLCA Y BiAMOBIAb HA
HU3bKWIA piBEHb NApLianbHOTO TUCKY KUCHIO B OpraHiami, Lo
Bigirpae BupiLLarnbHy ponb Y perynsuii pisH1X cidionoriyHmx
i NaToNOriYHMX NPOLIECIB, BKMHOYAKYM BIKMBAHHS KIITUH,
aHrioreHe3, MeTaboniaM i 3ananeHHs.

MNP-matpuust RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway aae amory ogHoyacHo amnnichikysaTu
Ta KifbKICHO BU3HAYaTW aKTUBHICTb KifIbKOX reHiB y Mexax
CUrHarnbHOro LWNsXy Aii rinokcii, a TakoX Jae 3Mory CTBO-
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PUTK NPOQHirb eKCMPECii KIKYOBMX reHiB, adinboBaHuX i3
riNOKCI€t0 Y Pi3HWUX TKaHWUHAX OpraHiamy, sIK-0T Y CKENeTHUX
(nuTkoBmMX) M'a3ax wypis [11]. Lie cnpusie posLumnperHto
3HaHb MPO MONEKYNAPHI MEXaHi3MW | CaHOTeHHOI, i naTo-
TEHHOI il rinokcii sK TMNOBOrO NaToNoriYHOro NpoLecy B
Pi3HUX YMOBaX eKCNepUMeHTasnbHUX abo KMiHiYHMX MeTogiB
KOPEKLUii NaTonoriYHnX CTaHiB.

Merta po6otu

BuaHaumt 0cobnmBoCTi ekcnpecii reHis, WO NOB's3aHi 3
rinokcieto, B NiALLNYHKOBIN 3ano3i Wwypis ninii Bictap 3a
YMOB BMVBY NEPEpUBYACcTOi riMOKCii.

Martepianu i meToAU AOCAIAKEHHA

DocnigpxeHHs 3ainchmnm Ha 10 Ginux cTaTeBo3pinmX Lypax
niHii Bictap, sikux noginunu Ha 2 rpynu (no 5 TBapuH y
KOXHil1). TBapuHm 1 rpyni yTBOPUIM KOHTPOIBHY (HTAKTHY)
rpyny. TBapuHam 2 rpynu 34iCHUNM rinOKCUYHI TPEHYBaHHS
3a cxeMoto: 15 [HiB Mo 6 roauH LWoAEHHo, 3okpema Ha 1-5
JeHb B ymoBax bapokamepy iMiTyBamm nigiomM Ha BUCOTY
1-5 KM Hag piBHeM Mopsi, a ocTaHHi 10 gHiB — 6 KM Hag
piBHEM MOPSI.

Micns gekanitauii ekcnepuMeHTanbHUX TBapWH nig
TioneHTanoBumM Hapko3oM (50 mr/kr) 3giicHunm 3abip
MigLWIyHKOBOI 3an03u, sKy ¢hikcyBanm B posunHi Byexa (20
roAuH), Nicnsi cTaHAApPTHOI ricTonoriYHoi 06pobKK 3anuBanu
B napannact (MkCormick, CLLA).

[ns aHanisy ekcnpecii reHiB BUKOpUCTany METOg Noni-
MepasHoi NMaHLIKOroBOI peakLji 3i 3BBOPOTHOK TPaHCKPUMLED
B pexumi peansHoro yacy (M/1P) CFX-96 Touch™ (Bio-Rad,
CLUA) Ta Habip RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway (QIAGEN, Hime4unHa), ae o6'ektom
[OCIiMKEHHS B EKCMIEPUMEHTaIbHNX TBApPUH Oynm 84 rexn,
wo 6epyTb y4acTb y CUrHamnbHOMY LUAsXy Aii rinokcii Ta
BU3HAYeHi B NiALLTYHKOBIN 3aM03i.

CratuctuuHmuii aHania ganux MNAP-gocnigxeHHs
3MiICHANM 32 JOMOMOrOK MPOrpamHoro 3abesneyeHHs
PCR GeneGlobe (QIAGEN, HimeyunHa) 3 BUKOprCTaHHAM
AACT meTogmy [12].

Pe3ynbTatu

3a pesynsratamu MIP-gocniiKeHHs reHiB, y 3paskax
MiZLYHKOBOI 3251031 iHTAKTHUX TBApWH i LLYPIB i3 BNMMBOM
MNOKCUYHWX TPEHYBaHb PO3PI3HANN aKTUBHICTb NaHeni
TEHIB: reHN 3 BUCOKOHK EKCMPECIE0 MOPIBHAHO 3 iHTAKTHOH
rpynoto TBapuH, fie AACT <30; reHu 3 HU3bKO EKCTIPECIEHD
Lof0 iHTaKTHOI rpyniu LypiB, Ae AACT <30; reHu, B Sikux He
BWSIBMEHI JOCTOBIPHI 3MiHW B 3pa3kax MOPIBHSAHO 3 iHTakK-
THOIO rpynoto TBapuH (mabn. 1).

BcraHoBneHo, 1wo cepepn 84 rewis, NOB'sI3aHWX i3 Ti-
MOKCI€l0, BUSIBUMM NaTEPHW reHiB i 3 Bucokum (AACT <30),
i 3 HM3bkuM (AACT <30) piBHeM ekcnpecii. [lo natepHy 3
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Tabauusa 1. AKTUBHICTb eKCrpecii reHiB Y LLypiB BHACTIAOK AiT NnepepuB4acToi rnokcii LLoAo NOKa3HUKIB iHTAKTHOI rpynu TBapuH

FeHn 3 BUCOKUM piBHEM ekcnpecii FeHK 3 HU3bKMM piBHEM eKcnpecii FeHu, B AKNX He BUABUNM 3MiH Yy 3pa3kax
NOPIBHAHO 3 iHTAKTHOO FPYNOI0 TBapuH NOPIBHSAHO 3 iHTAKTHOO rPYMoI0 TBapuH LWoAo iHTaKTHOI rpynu*

Cops5;* Eif4ebp1; Eno1; F10;* Hmox1; Hnf4a; Jmjd6;*
Ldha; Lgals3;* Nfkb1; Pdk1; Pfkl; Rbpjl;* Tfrc; Vegfa*

Slc16a3*

Arnt; Bhlhe40;* Ctsa,* Hif1a;* Lox;* Nos3; Pfkfb4; Pim1; Adm, Adora2b; Aldoa; Angptl4; Ankrd37; Anxa2; Apex1;

Bim; Bnip3; Bnip3l; Btg1; Car9; Ccng2; Cdkn2a;

Ddit4; Dnajc5; Edn1; Egin1; Egin2; Egr1; Epo; Ero1a;
F3; Fos; Gpi; Gys1; Hiftan; Hif3a; Hk2; ler3; Igfbp3;
LOC367198; Map3k1; Met; Mif; Mmp9; Mxi1; Nampt;
Ndrg1; Odc1; P4ha1; P4hb; Per1; Pfkfb3; Pfkp, Pgam1;
Pgf; Pgk1; Pgm2; Pkm; Plau; Ruvbl2; Serpine1; Slc2at;
Slc2a3; Tp53; Tpit; Txnip; Usf2; Vdac1

*1 reHun, Ans sSikux cepeaHin noporosuid LMk — AACT <30; *: reHu, Ans sKUX cepeHii MOpPOroBMI LWKN LIbOrO reHa He BU3HaYeHO (EKCMpecist He BUSIBNEHa).

Tabauua 2. AKTUBOBaHI MiNOKCIEr0 reHn Ta ixHi edekTn

TeH

Copsb
Lgals3

F10
Jmjd6

Rbpjl
Vegfa

KoHTponboBaHa ¢yHkuis

PicT i nogin kniTHK, anonTos Yepes perynauito ybiksiTMHyBaHHS

Perynsiuist cuctemm 3ropTaHHs KpoBi

Perynsiuis cTpyKTypm Ta aKTUBHOCTI KNITUHHMX BinkiB yepes ix
[erinpoKcunyBaHHs

[undbepeHuiavis kniTuH

AHrioreHes

220

BICOKUM PIBHEM €eKCrpecii Hanexatb renn Copsb, F10,
Jmjd6, Lgals3, Rbpjli Vegfa, ekcnpecis sikux CTaTUCTUYHO
BIPOriHO NEPEBULLYE MOKA3HUK IHTAKTHUX TBApWH. Tak,
ekcnpecist Cops5 36inbiwmnaca B 10,29 pasa, F10-8 2,09
pasa, Jmjd6 — B 3,20 pasa, Lgals3 - B 2,94 pa3a, Rbpjl — B
5,73 pasa, Vegfa — B 5,99 pasa.

06roBopeHHA

Y pamkax Liei cTaTTi BUPILUIM 0BMEXUTICA NUe aHa-
ni30M naTepHy reHiB i3 BUCOKMM piBHEM ekcnpecii (AACT
<30) BHacnigok baraTogeHHOro BNMUBY NEpPepUBYacToi
rinokcii. BBaxaemo, LU0 aKTMBaLlis LyX LUECTY FeHIB cripusie
afanTMBHUM 3MiHaM Y NigLLNyHKOBIN 3ano3i, HacaMmnepes
BHACTIZOK eHAOKPYHHOTO KOMMOHeHTa. PaHilue My Br3Ha-
YUK Le SIK CaHOreHHUI edhekT rinokcii [6,7,8].

B ymoBax nepepuBYacToi rinokcii HanbinbLue nigsu-
LLeHHs ekcnpecii 3acpikcyBanu y reHi Copsd, skuit kogye
6inok, o BxoauTs A0 cknagy COPI-CUrHanbHOro KoMmmek-
Cy i € BaxnmBuM BinkoBUM KOMMINEKCOM Y perynsii pisHux
KniTMHHUX npoueciB. OgHa 3 ronoBHUX yHkuin COP9 —
perynsuis posknapaqHs Binkie, 3okpema 4epes y4acTb B
yOikBiTMHYBaHHI. Lie BaXnu1Bo Ans KOHTPOIIO Haf piBHEM
6inkis, LLIO PErynHIOTb KIITUHHI NPOLECH, SIK-OT PICT i nogirn,
TpaHCHALiS reHeTUYHOT iHdopmaLlii, anonTtos. eH Lgals3
kopye 6inok Galectin-3, KinbKiCTb i piBeHb aKTUBHOCTi SIKOrO
Y KNiTUHAX Pi3HUX TKAHMH 3MIHIOETLCS 3@ YMOB FiMOKCil.

Bucoka ekcnpecis Copsb Ta Lgals3 y Bignosigb Ha
NPOBEAEHHS TIMOKCUYHUX TPEHYBaHb, SKY BU3HAUMMK Y
LibOMY JOCTIDKEHHI, MOXeE MOSICHIOBATW OTPUMaHi paHille
pesynbratu. Tak, 3rigHO 3 HUMK, NepepuBYacTa rinokcis
BNMMBae Ha nponidhepartnBHy aKTUBHICTb BeTa-eHaoKpy-
HOLWTIB, piBEHb eKCMPECii B HUX NPO- 1 aHTUANONTOTNYHNX
6irkiB Ta 3MiHIOE (hyHKLOHaNBHWIA CTaH GeTa-kniTuH y HopMi
i npu giaberi [6].

[oci He BUSIBUNM NpsiMuX 3B'A3KIB Mix reHoM 10 (dbak-
Topom X) i rinokcieto. Bigomo, wo reH F10 koaye daktop
3ropTaHHs KPOBI Ta BNMBAE NepeayciM Ha NpoLEecy remoc-
Ta3y Ta 3ropTaHHsI kpoBi. [poTe B rematonorii Ta MeguuUuHi
©GyBatoTb BUNAZKM, KOMM MMOKCUHHI CTaHW MOXYTb BNMBATH
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Ha (PyHKLIIOHYBaHHSI CUCTEMM 3ropTaHHs KpoBi. Hanpuknag,
npw TPUBANIN riNOKCii (5K Ta, L0 BUHWKAE BUCOKOTIp'six abo
BHACMQOK pecnipaTopHMX 3aXBOPIOBaHb) MOXe 306iMbLuyBa-
TWCS PU3MK YTBOPEHHS TPOMBIB y CyanHax. Y Takomy pasi
MOXHa 3p00UTH BUCHOBOK, LLO FIMOKCISt MOXE BNAMBATW Ha
Pi3Hi aCMeKTU CUCTEMY 3ropTaHHS KPOBI, BKIKOYaK04M aKTVB-
HicTb reHa F10. MigBuLLeHHS 10ro ekcnpecii 3adikcysanm
Yy pe3ynbTaTi HaLloro AOCTIMKEHHS.

l'en Jmjd6 Bipirpae BaxnvBy ponb y perynsuii piHmnx
GionoriyHnx npouecis, BKIKOYAOYM BNVB BIANOBIAI Ha
rinokcito. BinbLuicTb gocnimkeHb reHa Jmjd6 y KoHTekCTi
rinoKcii 30cepemKeHi Ha oro poni B perynioBaHHi reHeTuny-
HUX NPOLECIB i PI3HUX CUrHAMbBHMX LUASXIB, LLO NOB’A3aHi 3
BIANOBIAA0 Ha rinokcito [13].

Baxrnusuii acnekT reHa Jmjd6 y KOHTEKCTi rinokcii —
vioro oyHKLis gerigpokcunasn. BiH Moxe aerigpokcuysatu
6inkun, BNNMBaKYM 30Kpema Ha CTPYKTYpY 1 akTUBHICTb
6inkis, Lo peryntoloTb GioxiMiyHi peaKwii 3a yMOB rinokKcii.
Tak, Jmjd6 moxe GpaTtn yyactb y crabinisauii rinokcu-
Hy-5-cboccbaty (Hypusine) y chakTopi iHiuiauii TpaHcnsuii
EIF5A (eukaryotic initiation factor 5A), skuin mae Baxnuse
3HayeHHs ans perynsuii 6iocuHtesy Binkis. Omxe, 30inb-
LUEHHS ekcrpecii reHa Jmjd6, Wo BUSBUNK, MOXHA iHTep-
npeTyBaTV SK MOMNEKYNAPHY Perynsauilo 3AaTHOCTI KNITUH
pearyBaTy Ha rinoKcito 1 aganTysatucs Ao Hei. Lii BucHoBku
NiATBEPAKEHO iHWMMKM aBTOpamm [14].

Rbpjl-reH, wo koaye 6inok RBPJL. Liei 6inok Bigomuia
3a CBOEIO POIIIO B PErynsLii reHHoT ekcnpecii Ta BnaneoM
Ha piaHi GionoriyHi npouecn. OavH i3 BaXNMBUX LUNSXIB, Y
skomy B3aemogie RBPJL, — wnsx Notch, skuit € Baxnvsum
y GaraTbox acnekTax po3BuTKY Ta AudepeHuiauii KnituH
[15]. TinoKcKYHI cTaHM MOXYTb BNMBaTH Ha reH Rbpjl Ta
CMPUYMHATM 3MiHW MOTO ekcrpecii. BusaBneHi amiHn exc-
Mpecii — enemMeHT KOMNEHCATOPHUX MEXaHi3MIB OpraHiaMy
B afanTauii o HeoCTaui KVCHLO, BNNMBAKOTL HA rOMEOCTa3
rmokoaw. Lie nokasaHo B nonepeaHix 4ocnimrerHsx [16,17].

l'eH Vegfa kogye 6inok, Bigomuii sk hakTop pocTy
CyAnH (aHrioreHesy) Tuny A. Llei reH Bigirpae Baxnu-
BY POIb Y PO3BUTKY Ta 36EPEXKEHHI CyAWH, a TaKoX Y
perynsuii nocTayaHHs KUCHIO A0 TKaHWH. [1ig BNA1BOM
rinoKCIii, L0 BUHUKAE NPU HEeLOCTaTHbOMY HAAXOMXKEHHI
KICHIO IO TKaHWH, aKTUBYETLCS ekcnpecia reHa Vegfa.
Lle cnocTepiranu nig Yac OCRIAXEHHS, WO 3A4INCHUNN.
YMOBW TiNOKCii MOXYTb CTATW NPUYMHOI ANS 3MiH PiBHS
eKcnpecii reHa Vegfa, ockinbku opraHiaMm HamaraeTbCcst
KOMMEHCYBATN HECTAYY KUCHIO, CNPUSIKOYMN POCTY HOBMX
CYAVH, L0 MOXYTb 3a06e3MneynT akTMBHUM KPOBOMOCTa-
YaHHAM TKaHUHK 1 opranu [18]. AKTvBaLisa aHrioreHesy
MpW [O30BaHIN MNOKCii — BaXMBMI NPOLIEC NiJ Yac 3aro-
€HHS paH, pereHepaLlii TKaHWH | PO3BUTKY HOBUX CYAUH Y
BiANOBIAb Ha pi3Hi dizionoriyHi N natonoriyxi ctaHu [5].

Pathologia. Volume 20. No. 3, September — December 2023



3aranbHi echeKT akTBOBaHWX MMOKCIEt0 reHiB, LLO BY-
SBUNN Y pesynbTaTi JOCMIMKEHHS, HaBeaeHo B mabnuyj 2.

OTxe, ofepxaHo HOBI aHi OO NaTepHy KMHoBMX
reHiB, ad)inboBaHMX i3 MMOKCiE, SIKi A4atoTb YSBMNEHHS Npo
OKpEMi MOMNEKYNAPHO-TEHETUYHI MEeXaHi3Mu, 3aBASKN SKUM
BiATBOPIOETLCS CAHOrEHHWIA BNIMB NEpepyBYacToi rnokcii
Ha €HOOKPVMHHUIA anapat MigLyHKOBOI 3aM03n 3a YMOB
PO3BUTKY eKCMepUMEHTanbHOro Lykpoeoro aiabety. Lli
(hakTv HaBeeHo B nonepeaHix npausx [6,7,8,17,18,19].

AHanidy naTepHy reHiB i3 HU3bKM piBHEM eKkcnpecii
(AACT <30) BHacnigok baratoaeHHoro BnnvBy nepepyeyac-
TOI rinokcii 6yae npucesiveHa okpema nybGnikavis.

BucHOBKU

1. 36inblueHHs exkcnpecii rexiB Cops5 (y 10,29 pasa),
Lgals3 (B 2,94 pasa) i Rbpjl (B 5,73 pa3a) BHacnigok Aii
nepepuB4acTOoi rNOKCii MOXHA BU3HAYWMW SK aKTUBYKOHMIA
thakTop nigsuLLEeHHs nponidepaLlii eHAOKPUHHWX Ta eK30-
KPWHHUX KMITWH NiALLNYHKOBOI 32510311 Ta 3pOCTaHHS B HIX
aHTUaNONTOTUYHOTO MOTEHLiany.

2. 306inblweHHs ekcnpecii reHa Jmjd6 (B 3,20 pasa)
npy NepepyBYacTiIli MNOKCIi MOXHa iHTepnpeTyBaTh AK
PErynaToOpHi BNNMBM Yepe3 AerifpoKCuITyBaHHS GirnKiB i
CMPUSIHHS 3pOCTaHHI0 aKTUBHOCTI aHTUAMNONTOTUYHUX BiNlkiB
B €HOOKPUHHUX Ta EK3OKPWUHHMX KMiTUHAX MiALLIyHKOBOI
3ano3m.

3. 36inbLuenuin piseHb ekcripecii Vegfa (B 5,99 pasa)
MOXe CMPUYMHATK aHrioreHes y NigLnyHKOBIW 3anosi B
yMOBax Aji nepepuB4acToi rinokKcii.
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INepepwBYacTa rinokcis BNnmBae Ha Pi3HOMaHITHI NATONOriYHi CTaHy B OpraHiami, y MeavLMHI ii BUKOPUCTOBYHOTb ANs BIATBOPEHHS
CaHOreHHOro TepaneBTUYHOrO edoekTy. MNepepuByacTy rinoKCito 3a KNiHIYHMMMU NOKa3aHHSMM 3aCTOCOBYIOTb ANS MOKPALLEHHS
dpyHKLjiOHanbHOI 30aTHOCTI nereHb, NONINWeHHs aganTauiiHoi 30aTHOCTi OpraHiamy, Npy CUHAPOMI OBCTPYKTUBHOIO anHoe
CHyY, aHeMisix Ta LiykpoBomy fiaberi. [Mig yac pagiotepanii paky nepepyeYacTi rinoKCUYHi TPEHYBaHHS CPUSIOTH NiABULLEHHIO
YyTAMBOCTI MyXJIMHM O NikyBaHHS. [epepuBYacTa rinokcist kopucHa B peabinitauiinHin MeguumHi 4ns noninweHHs gisnyHoro
BiJHOBMNEHHS MavuieHTiB — NiCns onepavwi Yn TpaBM Ans NOKpaLLeHHs (PYHKLIOHAMBbHUX MOXIIMBOCTEN opraHiamy. OfHaK HuHi
HEO0CTaTHLO BUBYEHO aKTUBHICTb FeHIB-PErynsaTopiBs, WO aKTUBYIOTb MOMEKYNSAPHI MEXaHI3MU Ha3BaHNX CaHOTEHHUX ePeKTiB
BMIIMBY NEPEPUBYACTOI FMOKCil.

MeTa po60T1 — BU3Ha4NTV OCOBNMBOCTI €KCMPECii reHiB, L0 NOB'sA3aHi 3 riNOKCieto, B NiALLMYHKOBI 3ano3i LWwypis NiHii Bictap
32 YMOB BMMBY NepepyB4acToi rinokcii.

Matepianu Ta metogu. [ina aHaniay ekcripecii reHiB BUKopUcTanu MeToj noniMepasHoi NaHLroBoi peakLii 3i 3BOPOTHO
TpaHckpunjeto B pexxumi pearbHoro yacy (MJ1P) CFX-96 Touch™ (Bio-Rad, CLUA) Ta Hab6ip RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway (QIAGEN, HimeuunHa), fie 06'eKTOM AOCRIMKEHHS y eKcrepuMeHTanbHUX TBapuH 6ynm 84 requ,
Lo 6epyTb y4acTb Y CUrHarnbHOMY LUASAXY Aii MNOKCIi Ta BU3HAYEH B MiALUYHKOBIN 3an03i.

Pesyneratu. 3a pesynsratamu MIIP-gocnimkeHHs 3pa3kiB MigLLIyHKOBOI 3a103W IHTAaKTHUX TBApWH i LLYypIB i3 BNAMBOM
MMOKCUYHUX TPEHYBaHb PO3PI3HANM aKTWUBHICTb NaHeni reHiB: reHn 3 BUCOKOK eKCMPECIEI0 NMOPIBHAHO 3 iHTAKTHO rpyrnot
TBaPWH; FeHN 3 HU3bKOKD EKCMPECIEID MOPIBHAHO 3 IHTAKTHOKO PYMOLO LLYPIB; FeHW, B SKUX HE BUSIBUAW LOCTOBIPHMX 3MiH Y
3paskax LLioAo NapaMeTpiB IHTaKTHOI rpynu TBapuH. BetaHoBunu, wo rewn Copsb, F10, Jmjd6, Lgals3, Rbpjl, Vegfa matotb
BICOKY EKCMPECKBHY aKTUBHICTb MOPIBHAHO 3 iHTAKTHOO rPYrOHo LLYypIB.

BucHoBku. 36inbLueHHs ekcnpecii reHis Cops5 (y 10,29 pasa), Lgals3 (B 2,94 pasa) i Rbpjl (B 5,73 pa3a) BHacnigok aii
nepepmBYacTOi FMOKCii MOXHA BU3HAUMTY SK aKTUBYHOUMIA (hakTop MiABULLEHHS NponichepaLii eHOOKPUHHMX Ta eK30KPUHHUX
KNiTVUH MiALLMYHKOBOI 3251031 Ta 3pOCTaHHS B HIX aHTUaNONTOTMYHOrO NoTeHuiany. 36inbLueHHs ekcnpecii reHa Jmjd6 (8 3,20
pasa) Npu nepeprBYaCTili MNOKCii MOXHa iHTEPNPETYBATH SIK PETYNISTOPHI BNMBW Yepes AeriapOoKeMnyBaHHs Binkis i cnpusiHHs
3POCTaHHI0 aKTUBHOCTI aHTMANONTOTUYHYX BINKIB B €HAOKPUHHIX Ta EK3OKPUHHUX KMITUHAX MiALLTYHKOBOT 3211031, 36inbLeHuii
piBeHb ekcnpecii Vegfa (B 5,99 pasa) MOXe CpUYUHATY aHrioreHes y nigLnyHKoBI 3a503i B yMOBaxX Al nepepuBHacToi rinokcii.

Experimental study of the pattern of genes activated by multi-day intermittent hypoxia
in the rat pancreas

T. V. Ivanenko, Yu. M. Kolesnyk, A. V. Abramov

Intermittent hypoxia affects a variety of pathological conditions in the body and is used in medicine to reproduce the sanogenic
therapeutic effect. Intermittent hypoxia is used for clinical indications to improve lung function; increase the body’s adaptive
capacity; in obstructive sleep apnoea syndrome; in anaemia, diabetes mellitus. In cancer radiotherapy, intermittent hypoxic
training helps to increase the sensitivity of the tumour to treatment. Intermittent hypoxia is useful in rehabilitation medicine
to improve the physical recovery of patients after surgery or injury to improve the body’s functional capabilities. However, to
date, the activity of regulatory genes, that activate the molecular mechanisms of the above-mentioned sanogenic effects of
intermittent hypoxia has not been sufficiently studied.

The aim of the study: to determine the expression of hypoxia-related genes in pancreas of Wistar rats under intermittent hypoxia.

Materials and methods. The CFX-96 Touch™ real-time reverse transcription polymerase chain reaction (PCR) (Bio-Rad,
USA) and the RT? Profiler™ PCR Array Rat Hypoxia Signalling Pathway kit (QIAGEN, Germany) were used to analyse gene
expression in experimental animals, where 84 genes involved in the hypoxia signalling pathway identified in the pancreas
were studied.

Results. According to the results of PCR analysis of pancreatic samples from intact animals and animals exposed to hypoxic
training, the activity of the gene panel can be distributed as follows: genes with high expression compared to the intact group
of animals, genes with low expression compared to the intact group of animals and genes in which no significant changes
were detected in the samples compared to the intact group of animals. We have found, that the genes Cops5, F10, Jmjd6,
Lgals3, Rbpjl, Vegfa have high expression activity compared to the intact group of animals.
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OpwuriHaAbHI AOCAIAKEHHS

Conclusions. The increase in the expression of Copsb by 10.29 times, Lgals3 by 2.94 times and Rbpjl by 5.73 times as a
result of intermittent hypoxia can be regarded as an activating factor for the increase in the proliferation of endocrine and exo-
crine pancreatic cells and the growth of their antiapoptotic potential. The 3.20-fold increase in Jmjd6 gene expression under
intermittent hypoxia can be interpreted as a regulatory effect through protein dehydroxylation and promotion of antiapoptotic
protein activity in endocrine and exocrine pancreatic cells. The 5.99-fold increased level of Vegfa expression may promote

angiogenesis in the pancreas under intermittent hypoxia.

[loBeneHo, WO nepepuByacTa rinokcis BNAWBaEe Ha pis-
HOMaHITHI NaTonoriyHi CTaHu B OpraHisMi, y MeauuuHi ii
BWKOPWCTOBYIOTb ANS BiATBOPEHHS CaHOTEHHOro Tepane-
BTWYHOTO ecpekTy [1]. MNepepuByacTy rinokcito 3a KNiHiYHUMK
MoKa3aHHSIMK 3aCTOCOBYIOTb NS MOKPALLEHHS (yHKL-
OHarbHOI 34aTHOCTI NereHb, NONinwWeHHs aganTauiiHol
30aTHOCTI OpraHiamy, Npu CMHAPOMi 0BCTPYKTUBHOTO anHoe
CHy, aHewmisix [2,3]. BcTaHoBMEHO, WO Mig Yac pagiotepanii
paKy MepepuBYacTi riNOKCUYHI TPEHYBaHHS CNpUSAOTH
MiABULLEHHIO YYTNMBOCTI NYXNWHW A0 RikyBaHHA [4]. Me-
pepuBYacTa rinoKcis € KOPUCHOI0 B peabiniTaviiHin meau-
LMHI Ans NoninWeHHs (hi3M4HOrO BiAHOBINEHHS MaLiEHTIB,
Hanpuknag, nicns onepauin uu Tpasm [5]. HaBegeHwmi
nepenik He BUYEPNHUIA, B CBITi NPOAOBXYIOTb aKTUBHO
[OCTIKyBaTW CaHOreHHi BNacTMBOCTI Aji nepepueyacToi
rinokcii Ha nepebir xBopoo.

Y nonepepgHix poboTtax 3 BUBYEHHS EHOOKPUHHOTO
anapary niALLnyHKOBOI 3311031 NpY eKCepUMEHTanbHOMY
LlykpoBOMY JiabeTi foBeAEHO Ta BU3HA4EHO HU3KY hakTo-
piB i BNAVBIB, LLIO 3MiHIOKTb NONYNAL0 EHAOKPUHOLMTIB i
iXHIO CEKPETOPHY aKTVBHICTb 3aneXHO Bif Pi3HNX yMOB Ta
eKcnepuMeHTarnbHo cchopmoBaHux natonorin. MokasaHo,
L0 [j030BaHi MMOKCWUYHI TPEHYBaHHSA YUHATL NpaMy Aito
Ha eHOOKPMHOLMTY MiALLNYHKOBOI 325031 Npu eKcnepu-
MEHTanbLHO ChopMOBaHOMY LIyKPOBOMY AjabeTi 3i CBOIM
OKpPEMUM MexaHiamoM [6,7,8].

BusHaumnm y4acTb rpynu HanBaxIMBILLIMX A HAMAKTVBHI-
LUVX reHiB, Lo BepyTb y4acTb y (popMyBaHHi HAOKPUHHOIO
anaparty niaLunyHkoBoi 3anosu [9]. Mexanismu gudeper-
Lit0BaHHS €HAOKPUHOLMTIB Mid BMIVBOM PErynsTOpHUX
6inkis, LLO KOQYOTLCA UMM rEHaMK, akTUBHI He Tinbku B
nepion embpioreHesy, ane N NPOAOBXYIOTb PEryNOBaTH iX
YTBOPEHHS B JOPOCIOMY BiLlj, KOMW 3 MPOTOKOBMX KITITWH
€K30KPWHHOTO KOMMOHEHTA MiZLLYHKOBOI 3251031 YTBOPIO-
10TbCS HOBI hOPMU NaHkpeaTnyHux ocTpisis [10].

HuHi HepoCTaTHBO BUBYEHOH 3aNMLLIAETHCS aKTUBHICTb
reHiB-perynsTopis, LLO aKTMUBYKOTb MOMEKYNSPHI MeXaHi3Mu
Ha3BaHWX CaHOreHHWX edekTiB BNNMBY NepepuB4acToi
rinokcii.

Habip MJIP-matpuui RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway npusHayeHuin ans BMBYEHHS
aKTWBHOCTI reHiB, L0 6epyTb y4acTb Y CUrHaNbHOMY LLASXY
[ii rinoKcii B LLypiB 3a AONOMOrOK METoAy NoriMepasHoi
NaHLoroBoi peakLiji 3i 3BBOPOTHOKO TPAHCKPUMLIIEID B PEXUMI
peanbHoro yacy (MNJ1P). Takuii curHanbHWA LWNsX gii rinokcii
BKITHO4aE Cepito MOMEKYNSIPHUX MapKepiB KIITUHHOTO reHoMa
(reniB), 3miHa ekcripecii sikux BigOyBaeTLCA Y BiAMOBIAb HA
HU3bKWIA piBEHb NApLianbHOTO TUCKY KUCHIO B OpraHiami, Lo
Bigirpae BupiLLarnbHy ponb Y perynsuii pisH1X cidionoriyHmx
i NaToNOriYHMX NPOLIECIB, BKMHOYAKYM BIKMBAHHS KIITUH,
aHrioreHe3, MeTaboniaM i 3ananeHHs.

MNP-matpuust RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway aae amory ogHoyacHo amnnichikysaTu
Ta KifbKICHO BU3HAYaTW aKTUBHICTb KifIbKOX reHiB y Mexax
CUrHarnbHOro LWNsXy Aii rinokcii, a TakoX Jae 3Mory CTBO-

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

PUTK NPOQHirb eKCMPECii KIKYOBMX reHiB, adinboBaHuX i3
riNOKCI€t0 Y Pi3HWUX TKaHWUHAX OpraHiamy, sIK-0T Y CKENeTHUX
(nuTkoBmMX) M'a3ax wypis [11]. Lie cnpusie posLumnperHto
3HaHb MPO MONEKYNAPHI MEXaHi3MW | CaHOTeHHOI, i naTo-
TEHHOI il rinokcii sK TMNOBOrO NaToNoriYHOro NpoLecy B
Pi3HUX YMOBaX eKCNepUMeHTasnbHUX abo KMiHiYHMX MeTogiB
KOPEKLUii NaTonoriYHnX CTaHiB.

Merta po6otu

BuaHaumt 0cobnmBoCTi ekcnpecii reHis, WO NOB's3aHi 3
rinokcieto, B NiALLNYHKOBIN 3ano3i Wwypis ninii Bictap 3a
YMOB BMVBY NEPEpUBYACcTOi riMOKCii.

Martepianu i meToAU AOCAIAKEHHA

DocnigpxeHHs 3ainchmnm Ha 10 Ginux cTaTeBo3pinmX Lypax
niHii Bictap, sikux noginunu Ha 2 rpynu (no 5 TBapuH y
KOXHil1). TBapuHm 1 rpyni yTBOPUIM KOHTPOIBHY (HTAKTHY)
rpyny. TBapuHam 2 rpynu 34iCHUNM rinOKCUYHI TPEHYBaHHS
3a cxeMoto: 15 [HiB Mo 6 roauH LWoAEHHo, 3okpema Ha 1-5
JeHb B ymoBax bapokamepy iMiTyBamm nigiomM Ha BUCOTY
1-5 KM Hag piBHeM Mopsi, a ocTaHHi 10 gHiB — 6 KM Hag
piBHEM MOPSI.

Micns gekanitauii ekcnepuMeHTanbHUX TBapWH nig
TioneHTanoBumM Hapko3oM (50 mr/kr) 3giicHunm 3abip
MigLWIyHKOBOI 3an03u, sKy ¢hikcyBanm B posunHi Byexa (20
roAuH), Nicnsi cTaHAApPTHOI ricTonoriYHoi 06pobKK 3anuBanu
B napannact (MkCormick, CLLA).

[ns aHanisy ekcnpecii reHiB BUKOpUCTany METOg Noni-
MepasHoi NMaHLIKOroBOI peakLji 3i 3BBOPOTHOK TPaHCKPUMLED
B pexumi peansHoro yacy (M/1P) CFX-96 Touch™ (Bio-Rad,
CLUA) Ta Habip RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway (QIAGEN, Hime4unHa), ae o6'ektom
[OCIiMKEHHS B EKCMIEPUMEHTaIbHNX TBApPUH Oynm 84 rexn,
wo 6epyTb y4acTb y CUrHamnbHOMY LUAsXy Aii rinokcii Ta
BU3HAYeHi B NiALLTYHKOBIN 3aM03i.

CratuctuuHmuii aHania ganux MNAP-gocnigxeHHs
3MiICHANM 32 JOMOMOrOK MPOrpamHoro 3abesneyeHHs
PCR GeneGlobe (QIAGEN, HimeyunHa) 3 BUKOprCTaHHAM
AACT meTogmy [12].

Pe3ynbTatu

3a pesynsratamu MIP-gocniiKeHHs reHiB, y 3paskax
MiZLYHKOBOI 3251031 iHTAKTHUX TBApWH i LLYPIB i3 BNMMBOM
MNOKCUYHWX TPEHYBaHb PO3PI3HANN aKTUBHICTb NaHeni
TEHIB: reHN 3 BUCOKOHK EKCMPECIE0 MOPIBHAHO 3 iHTAKTHOH
rpynoto TBapuH, fie AACT <30; reHu 3 HU3bKO EKCTIPECIEHD
Lof0 iHTaKTHOI rpyniu LypiB, Ae AACT <30; reHu, B Sikux He
BWSIBMEHI JOCTOBIPHI 3MiHW B 3pa3kax MOPIBHSAHO 3 iHTakK-
THOIO rpynoto TBapuH (mabn. 1).

BcraHoBneHo, 1wo cepepn 84 rewis, NOB'sI3aHWX i3 Ti-
MOKCI€l0, BUSIBUMM NaTEPHW reHiB i 3 Bucokum (AACT <30),
i 3 HM3bkuM (AACT <30) piBHeM ekcnpecii. [lo natepHy 3
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Tabauusa 1. AKTUBHICTb eKCrpecii reHiB Y LLypiB BHACTIAOK AiT NnepepuB4acToi rnokcii LLoAo NOKa3HUKIB iHTAKTHOI rpynu TBapuH

FeHn 3 BUCOKUM piBHEM ekcnpecii FeHK 3 HU3bKMM piBHEM eKcnpecii FeHu, B AKNX He BUABUNM 3MiH Yy 3pa3kax
NOPIBHAHO 3 iHTAKTHOO FPYNOI0 TBapuH NOPIBHSAHO 3 iHTAKTHOO rPYMoI0 TBapuH LWoAo iHTaKTHOI rpynu*

Cops5;* Eif4ebp1; Eno1; F10;* Hmox1; Hnf4a; Jmjd6;*
Ldha; Lgals3;* Nfkb1; Pdk1; Pfkl; Rbpjl;* Tfrc; Vegfa*

Slc16a3*

Arnt; Bhlhe40;* Ctsa,* Hif1a;* Lox;* Nos3; Pfkfb4; Pim1; Adm, Adora2b; Aldoa; Angptl4; Ankrd37; Anxa2; Apex1;

Bim; Bnip3; Bnip3l; Btg1; Car9; Ccng2; Cdkn2a;

Ddit4; Dnajc5; Edn1; Egin1; Egin2; Egr1; Epo; Ero1a;
F3; Fos; Gpi; Gys1; Hiftan; Hif3a; Hk2; ler3; Igfbp3;
LOC367198; Map3k1; Met; Mif; Mmp9; Mxi1; Nampt;
Ndrg1; Odc1; P4ha1; P4hb; Per1; Pfkfb3; Pfkp, Pgam1;
Pgf; Pgk1; Pgm2; Pkm; Plau; Ruvbl2; Serpine1; Slc2at;
Slc2a3; Tp53; Tpit; Txnip; Usf2; Vdac1

*1 reHun, Ans sSikux cepeaHin noporosuid LMk — AACT <30; *: reHu, Ans sKUX cepeHii MOpPOroBMI LWKN LIbOrO reHa He BU3HaYeHO (EKCMpecist He BUSIBNEHa).

Tabauua 2. AKTUBOBaHI MiNOKCIEr0 reHn Ta ixHi edekTn

TeH

Copsb
Lgals3

F10
Jmjd6

Rbpjl
Vegfa

KoHTponboBaHa ¢yHkuis

PicT i nogin kniTHK, anonTos Yepes perynauito ybiksiTMHyBaHHS

Perynsiuist cuctemm 3ropTaHHs KpoBi

Perynsiuis cTpyKTypm Ta aKTUBHOCTI KNITUHHMX BinkiB yepes ix
[erinpoKcunyBaHHs

[undbepeHuiavis kniTuH

AHrioreHes
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BICOKUM PIBHEM €eKCrpecii Hanexatb renn Copsb, F10,
Jmjd6, Lgals3, Rbpjli Vegfa, ekcnpecis sikux CTaTUCTUYHO
BIPOriHO NEPEBULLYE MOKA3HUK IHTAKTHUX TBApWH. Tak,
ekcnpecist Cops5 36inbiwmnaca B 10,29 pasa, F10-8 2,09
pasa, Jmjd6 — B 3,20 pasa, Lgals3 - B 2,94 pa3a, Rbpjl — B
5,73 pasa, Vegfa — B 5,99 pasa.

06roBopeHHA

Y pamkax Liei cTaTTi BUPILUIM 0BMEXUTICA NUe aHa-
ni30M naTepHy reHiB i3 BUCOKMM piBHEM ekcnpecii (AACT
<30) BHacnigok baraTogeHHOro BNMUBY NEpPepUBYacToi
rinokcii. BBaxaemo, LU0 aKTMBaLlis LyX LUECTY FeHIB cripusie
afanTMBHUM 3MiHaM Y NigLLNyHKOBIN 3ano3i, HacaMmnepes
BHACTIZOK eHAOKPYHHOTO KOMMOHeHTa. PaHilue My Br3Ha-
YUK Le SIK CaHOreHHUI edhekT rinokcii [6,7,8].

B ymoBax nepepuBYacToi rinokcii HanbinbLue nigsu-
LLeHHs ekcnpecii 3acpikcyBanu y reHi Copsd, skuit kogye
6inok, o BxoauTs A0 cknagy COPI-CUrHanbHOro KoMmmek-
Cy i € BaxnmBuM BinkoBUM KOMMINEKCOM Y perynsii pisHux
KniTMHHUX npoueciB. OgHa 3 ronoBHUX yHkuin COP9 —
perynsuis posknapaqHs Binkie, 3okpema 4epes y4acTb B
yOikBiTMHYBaHHI. Lie BaXnu1Bo Ans KOHTPOIIO Haf piBHEM
6inkis, LLIO PErynHIOTb KIITUHHI NPOLECH, SIK-OT PICT i nogirn,
TpaHCHALiS reHeTUYHOT iHdopmaLlii, anonTtos. eH Lgals3
kopye 6inok Galectin-3, KinbKiCTb i piBeHb aKTUBHOCTi SIKOrO
Y KNiTUHAX Pi3HUX TKAHMH 3MIHIOETLCS 3@ YMOB FiMOKCil.

Bucoka ekcnpecis Copsb Ta Lgals3 y Bignosigb Ha
NPOBEAEHHS TIMOKCUYHUX TPEHYBaHb, SKY BU3HAUMMK Y
LibOMY JOCTIDKEHHI, MOXeE MOSICHIOBATW OTPUMaHi paHille
pesynbratu. Tak, 3rigHO 3 HUMK, NepepuBYacTa rinokcis
BNMMBae Ha nponidhepartnBHy aKTUBHICTb BeTa-eHaoKpy-
HOLWTIB, piBEHb eKCMPECii B HUX NPO- 1 aHTUANONTOTNYHNX
6irkiB Ta 3MiHIOE (hyHKLOHaNBHWIA CTaH GeTa-kniTuH y HopMi
i npu giaberi [6].

[oci He BUSIBUNM NpsiMuX 3B'A3KIB Mix reHoM 10 (dbak-
Topom X) i rinokcieto. Bigomo, wo reH F10 koaye daktop
3ropTaHHs KPOBI Ta BNMBAE NepeayciM Ha NpoLEecy remoc-
Ta3y Ta 3ropTaHHsI kpoBi. [poTe B rematonorii Ta MeguuUuHi
©GyBatoTb BUNAZKM, KOMM MMOKCUHHI CTaHW MOXYTb BNMBATH
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Ha (PyHKLIIOHYBaHHSI CUCTEMM 3ropTaHHs KpoBi. Hanpuknag,
npw TPUBANIN riNOKCii (5K Ta, L0 BUHWKAE BUCOKOTIp'six abo
BHACMQOK pecnipaTopHMX 3aXBOPIOBaHb) MOXe 306iMbLuyBa-
TWCS PU3MK YTBOPEHHS TPOMBIB y CyanHax. Y Takomy pasi
MOXHa 3p00UTH BUCHOBOK, LLO FIMOKCISt MOXE BNAMBATW Ha
Pi3Hi aCMeKTU CUCTEMY 3ropTaHHS KPOBI, BKIKOYaK04M aKTVB-
HicTb reHa F10. MigBuLLeHHS 10ro ekcnpecii 3adikcysanm
Yy pe3ynbTaTi HaLloro AOCTIMKEHHS.

l'en Jmjd6 Bipirpae BaxnvBy ponb y perynsuii piHmnx
GionoriyHnx npouecis, BKIKOYAOYM BNVB BIANOBIAI Ha
rinokcito. BinbLuicTb gocnimkeHb reHa Jmjd6 y KoHTekCTi
rinoKcii 30cepemKeHi Ha oro poni B perynioBaHHi reHeTuny-
HUX NPOLECIB i PI3HUX CUrHAMbBHMX LUASXIB, LLO NOB’A3aHi 3
BIANOBIAA0 Ha rinokcito [13].

Baxrnusuii acnekT reHa Jmjd6 y KOHTEKCTi rinokcii —
vioro oyHKLis gerigpokcunasn. BiH Moxe aerigpokcuysatu
6inkun, BNNMBaKYM 30Kpema Ha CTPYKTYpY 1 akTUBHICTb
6inkis, Lo peryntoloTb GioxiMiyHi peaKwii 3a yMOB rinokKcii.
Tak, Jmjd6 moxe GpaTtn yyactb y crabinisauii rinokcu-
Hy-5-cboccbaty (Hypusine) y chakTopi iHiuiauii TpaHcnsuii
EIF5A (eukaryotic initiation factor 5A), skuin mae Baxnuse
3HayeHHs ans perynsuii 6iocuHtesy Binkis. Omxe, 30inb-
LUEHHS ekcrpecii reHa Jmjd6, Wo BUSBUNK, MOXHA iHTep-
npeTyBaTV SK MOMNEKYNAPHY Perynsauilo 3AaTHOCTI KNITUH
pearyBaTy Ha rinoKcito 1 aganTysatucs Ao Hei. Lii BucHoBku
NiATBEPAKEHO iHWMMKM aBTOpamm [14].

Rbpjl-reH, wo koaye 6inok RBPJL. Liei 6inok Bigomuia
3a CBOEIO POIIIO B PErynsLii reHHoT ekcnpecii Ta BnaneoM
Ha piaHi GionoriyHi npouecn. OavH i3 BaXNMBUX LUNSXIB, Y
skomy B3aemogie RBPJL, — wnsx Notch, skuit € Baxnvsum
y GaraTbox acnekTax po3BuTKY Ta AudepeHuiauii KnituH
[15]. TinoKcKYHI cTaHM MOXYTb BNMBaTH Ha reH Rbpjl Ta
CMPUYMHATM 3MiHW MOTO ekcrpecii. BusaBneHi amiHn exc-
Mpecii — enemMeHT KOMNEHCATOPHUX MEXaHi3MIB OpraHiaMy
B afanTauii o HeoCTaui KVCHLO, BNNMBAKOTL HA rOMEOCTa3
rmokoaw. Lie nokasaHo B nonepeaHix 4ocnimrerHsx [16,17].

l'eH Vegfa kogye 6inok, Bigomuii sk hakTop pocTy
CyAnH (aHrioreHesy) Tuny A. Llei reH Bigirpae Baxnu-
BY POIb Y PO3BUTKY Ta 36EPEXKEHHI CyAWH, a TaKoX Y
perynsuii nocTayaHHs KUCHIO A0 TKaHWH. [1ig BNA1BOM
rinoKCIii, L0 BUHUKAE NPU HEeLOCTaTHbOMY HAAXOMXKEHHI
KICHIO IO TKaHWH, aKTUBYETLCS ekcnpecia reHa Vegfa.
Lle cnocTepiranu nig Yac OCRIAXEHHS, WO 3A4INCHUNN.
YMOBW TiNOKCii MOXYTb CTATW NPUYMHOI ANS 3MiH PiBHS
eKcnpecii reHa Vegfa, ockinbku opraHiaMm HamaraeTbCcst
KOMMEHCYBATN HECTAYY KUCHIO, CNPUSIKOYMN POCTY HOBMX
CYAVH, L0 MOXYTb 3a06e3MneynT akTMBHUM KPOBOMOCTa-
YaHHAM TKaHUHK 1 opranu [18]. AKTvBaLisa aHrioreHesy
MpW [O30BaHIN MNOKCii — BaXMBMI NPOLIEC NiJ Yac 3aro-
€HHS paH, pereHepaLlii TKaHWH | PO3BUTKY HOBUX CYAUH Y
BiANOBIAb Ha pi3Hi dizionoriyHi N natonoriyxi ctaHu [5].
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3aranbHi echeKT akTBOBaHWX MMOKCIEt0 reHiB, LLO BY-
SBUNN Y pesynbTaTi JOCMIMKEHHS, HaBeaeHo B mabnuyj 2.

OTxe, ofepxaHo HOBI aHi OO NaTepHy KMHoBMX
reHiB, ad)inboBaHMX i3 MMOKCiE, SIKi A4atoTb YSBMNEHHS Npo
OKpEMi MOMNEKYNAPHO-TEHETUYHI MEeXaHi3Mu, 3aBASKN SKUM
BiATBOPIOETLCS CAHOrEHHWIA BNIMB NEpepyBYacToi rnokcii
Ha €HOOKPVMHHUIA anapat MigLyHKOBOI 3aM03n 3a YMOB
PO3BUTKY eKCMepUMEHTanbHOro Lykpoeoro aiabety. Lli
(hakTv HaBeeHo B nonepeaHix npausx [6,7,8,17,18,19].

AHanidy naTepHy reHiB i3 HU3bKM piBHEM eKkcnpecii
(AACT <30) BHacnigok baratoaeHHoro BnnvBy nepepyeyac-
TOI rinokcii 6yae npucesiveHa okpema nybGnikavis.

BucHOBKU

1. 36inblueHHs exkcnpecii rexiB Cops5 (y 10,29 pasa),
Lgals3 (B 2,94 pasa) i Rbpjl (B 5,73 pa3a) BHacnigok Aii
nepepuB4acTOoi rNOKCii MOXHA BU3HAYWMW SK aKTUBYKOHMIA
thakTop nigsuLLEeHHs nponidepaLlii eHAOKPUHHWX Ta eK30-
KPWHHUX KMITWH NiALLNYHKOBOI 32510311 Ta 3pOCTaHHS B HIX
aHTUaNONTOTUYHOTO MOTEHLiany.

2. 306inblweHHs ekcnpecii reHa Jmjd6 (B 3,20 pasa)
npy NepepyBYacTiIli MNOKCIi MOXHa iHTepnpeTyBaTh AK
PErynaToOpHi BNNMBM Yepe3 AerifpoKCuITyBaHHS GirnKiB i
CMPUSIHHS 3pOCTaHHI0 aKTUBHOCTI aHTUAMNONTOTUYHUX BiNlkiB
B €HOOKPUHHUX Ta EK3OKPWUHHMX KMiTUHAX MiALLIyHKOBOI
3ano3m.

3. 36inbLuenuin piseHb ekcripecii Vegfa (B 5,99 pasa)
MOXe CMPUYMHATK aHrioreHes y NigLnyHKOBIW 3anosi B
yMOBax Aji nepepuB4acToi rinokKcii.
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MeTta po6oTu — OUiHUTK 3MiHW 3aranbHoi KniTuHHOCTI (Nuc) pereHepauiiHoi HeBpomm (PerH) cigHWYHOrO HepBa LypIB i
npeacTaBHULTBa B Hit CD90, CD44, CD146, CD133 NO3UTUBHMX KINITWH, @ TAKOX il HEBPOTM3aLYito 32 YMOB fii AeKCameTa3oHy
(Dex) Ta rpaHynoLmMTapHOro konoHiecTumyntoBansHoro daktopa (GCSF).

MaTtepianu Ta metoamu. 3a yMOB fii AeKCaMeTas3oHy Ta rpaHynoLMTapHOro KOMOHIECTUMYNoBanbHOro daktopa y 168
LypiB-camuiB niHii BicTap y pereHepaLiiiHiii HeBpomi iMyHoricToximiuHo BusiBnsanu CD90, CD44, CD146 i CD133 no3uTuBHi
KNiTUHW, BU3HaYarnu ii 3aranbHy KNiTMHHICTb | HEBPOTU3ALIiH0. BUKOHaNM CTaTUCTUYHE OnpaLoBaHHs pesynbTariB, Lo ogepxar.

Pe3ynkrati. Bussunu, WwWo aekcameTasoH i rpaHynoLMTapHWiA KONOHIECTUMYOBaNbHWIA (hakTop 3MiHIOITb NPEACTaBHULITBO
KNITUHHUX NATEPHIB | HEBPOTM3aLit0 pereHepaLinHoi HeBpPOMMU.

BucHoBku. Obcsr HeBpoTH3aLlii pereHepaLiiHoi HeBpoMM 6e3nocepeaHbO 3aneXuTb Bid MMTOMOI KiflbKOCTi LUBAHHIBCLKUX
kniTuH y ii cknagi. Dex i GCSF, He3Baxatoum Ha pi3Hi MexaHi3Mu i, Npu3BoasTb 40 3pOCTaHHA BMICTY HEMPONeMOouuTIB
y PerH. GCSF npusBoanTb £0 36inblueHHs y cknagi PerH kinbkocTi Me3eHxiManbHUX KniTH, siki eKCnpecyoTb Mapke-
pu, wo e npsmum (CD90/Thy1) i popatkoBumun (CD44, CD146 i CD133) kputepiamn ctosOypoBocTi. Mpu HeBenukomy
fiacTtasi Mix KiHLUSIMU NepeTHYTOro Hepea NoMipHe 3MeHLUEHHs abo 30inbLUEeHHS KifIbKOCTi KNiTUH Me3eHXiManbHOro psay
He BNNMBae Ha HEBPOTM3aLlito HeBpomu. Dex 3aTpumye AndepeHLitoBaHHS ME3EHXIManbHUX CTOBBYPOBUMX KMiTUH, WO
mirpyBanu B HEBPOMY; Lie NPU3BOANTL A0 iX nepcucTeHuii. GCSF cnpusie HakonMYeHHI0 Me3eHxiManbHux CToBOYpPOBUX
kniTuH y PerH. [lis Dex abo GCSF pe3ynbTyeTbes NiABULLEHHAM PYHKLIOHANbHOT aKTUBHOCTI KNITUH Me3eHXiManbHOro
psiny Ta HerponemouuTis y cknagi PerH. Dex i GCSF noTeHUio0Th €eKTV OAMH OQHOTO, L0 CPUYKHSIE 3HaYHe 36inb-
LeHHst 06’emy HeBpoTuaaLii PerH.

Dexamethasone and granulocyte colony-stimulating factor alter the representation
of cellular patterns and neurotisation of regenerative neuroma

0. M. Grabovyi, N. M. Nevmerzhytska, O. B. Aliokhin, H. B. Kostynskyi, H. Yu. Kondaurova

Aim. To evaluate the changes in the total cellularity (Nuc) of the rat sciatic nerve regenerative neuroma (RegN) and its rep-
resentation of CD90, CD44, CD146, and CD133 positive cells, as well as its neurotization under the conditions of dexametha-
sone (Dex) and granulocyte colony-stimulating factor (GCSF).

Materials and methods. After injections of dexamethasone and granulocyte colony-stimulating factor in the regenerative
neuroma of 168 male Wistar rats, CD90, CD44, CD146 and CD133 positive cells were detected immunohistochemically in
the regenerative neuroma. Its total cellularity and neurotization were determined and statistical processing of the obtained
data was performed.

Results. It was found that dexamethasone and granulocyte colony-stimulating factor change the representation of cellular
patterns and neurotization of regenerative neuroma.

Conclusions. The amount of neurotization of the regeneration neuroma directly depends on the specific amount of Schwann
cells in its composition. Dex and GCSF, despite different mechanisms of action, lead to an increase in the content of neuro-
leumocytes in RegN.

Llinmio pereHepaii noLkoaXeHoro nepudepnyHoro
HEepBa € BiHOBNEHHS HEBPOTU3aLii 10ro nepudepuyHoi
YaCTUHM BHACMIZOK POCTY BiAPOCTKIB HEMPOHIB. Lie Mox-
JIMBO, SIKLLO € BiAMOBIAHE TKAHWHHE cepenoBuLle. Y pasi
MOBHOIO NEPETVHY Take CEepPefoBHLLE Mae YTBOPUTHUCS
de novo mix Bigpi3kamu noLLkomkeHoro Hepea. OboB’a3-
KOBa YMOBa AJ151 NPOPOCTaHHSI HEPBOBUX BOMOKOH — Ha-
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ABHICTb LIBAHHIBCbKMX KNiTH [1]. 3ayBaxwumo, Lo Ans
IXHBOI XUTTEAISANBHOCTI HEOOXiAHE CNOMNyYHOTKAHWHHE
cepenoBuLLE 3 KPOBOHOCHMMM MikpocyauHamu [2]. Lie ce-
PeLOBYLLE € AY>KE rETEPOreHHNUM 3a KMiTWHHUM CKIagoM,
a TaKoX 3a3Hae AVMHaMIYHWX 3MiH Mig Yac pereHepauii
Hepsa [3]. BignosigHO, MOXHa NPUNYCTUTH, LLO KIITUHK
Me3eHXiMaribHOro NOXOMKeHHS Pi3HOro iMyHOEHOTUMY
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6yayTb NO-pi3HOMY BNMBATW Ha pereHepaLito HepBoBUX
BOJIOKOH, 1 OKPEMi MPOSIBM TaKMX BNIMBIB MOXHA OLHWTH,
3MIHIOKYN KIITUHHWIA CKNag, pereHepawinHoi HEBPOMM
(PerH) [4].

Y LbOMY KOHTEKCTi KOPTUKOCTEPOIAMN MOXyTb ByTw
OOCAIOHWNUBKUM IHCTPYMEHTOM [4], WO mMae cyTTeBO
3MiHIOBaTU KNITWHHI peakuii npu nepebiry penapaTuBH1X
npouecis [5]. BTiM, BOHM MaloTb HEOAHO3HAYHI epeKTn
o0 pereHepaLii HepBiB [6]. IHWi areHTw, WO AitoTb Ha
npouecw nponidpepadii, Mirpauii Ta AndepeHLitoBaHHs
KMITUH Me3eHXiManbHOro psay, — dakTopu pocTy, sKi
npuBepTatoTb 10 cebe yBary npu BnnvBi Ha pereHepalito
nepuepnyHuX Hepsis [7,8]. [paHynoumTapHWiA KonoHie-
ctumynoBanbHui aktop (GCSF) cepen Hyx notpebye
0cobnmBOi yBaru, OcKinbku akTuBye Ta Mobinisye MeseH-
XimanbHi cTosByposi knitukm [9]. Moro sactocysanHs npu
MOLUKOKEHHI NepnhepuYHNX HEPBIB CNIPUYMHSIE HU3KY
No3nNTMBHKX edhekTiB LLoao iX BigHoBneHHs [10,11].

MeTta poboTtu

OuiHMTY 3MiHW 3aranbHOi KNITWHHOCTI pereHepainHoi
HEBPOMM CiHWYHOTO HEPBaA LLYPIB i NPeACTaBHULITBA B
Hin CD90, CD44, CD146, CD133 no3UTUBHKX KNiTUH, a
TaKoX 1i HeBPOTM3aLito 3a YMOB fAii fekcameTas3oHy Ta
rpaHynoLMTapHOro KOMOHIECTUMYMOBANBbHOrO chakTopa.

Martepianu i meToAU AOCAIAKEHHA

JocnigxeHHs 3gincHuny Ha 168 Lwypax-caMmusax niHii
Bictap macoto 220-250 r, Akux yTpumyBanu y 3su4anHmnx
yMOBaXx BiBapil0 Ha CTaH4ApTHOMY pauioHi, Npu Binb-
HOMY JOCTyni A0 xi Ta Boau. EKCnepuMeHT 3giicHunm
BiAMOBIAHO A0 NPUHLMNIB «EBPONENCHKOT KOHBEHLT NPO
3axuCT XpebeTHNX TBApPWH, L0 BUKOPUCTOBYIOTHCS ANS
LOCnigHMX Ta iHWKX HaykoBux Line» (Ctpacbypr, 1986),
Ta 3akoHy YkpaiHu «[1po 3axucT TBapwH Bif )OPCTOKOro
noBomkeHHs». Ofepxany eKCnepTHNIA BUCHOBOK KOMICIT
3 NTaHb BIOETUYHOT EKCNEPTI3N Ta ETUKW HAYKOBUX A0-
CimKeHb HauioHansHOro MeaynyHoro YHIBepCuTeTY iMeHi
0. O. Boromonbug Bifg 23.12.2019 Ne 128.

OnepatviBHe BTpyYaHHs BUKOHanNM nig TioneHTano-
BUM Hapko3oMm (50 Mr/kr BHYTPILLHbOOYEPEBMHHO). Ha
npaBoMy CTETHi LypiB BUAANUNM wepcTb, 06pobunu
wKipy 5 % po3umHOM 1ody Ta 3pobunu pospia LKipun
Mo 3afHil NOBEPXHi. TynuM LUMSIXOM po3’eaHanu M'ssu,
nepepisanu CigHUYHWIA HepPB Ha PIiBHI cepeamHn cTerHa.
PaHy sawwwunu nowaposo, onepadiiiHe none obpobunu
5 % po3umHOM 1oay.

Ycix TBapuH paH4oOMi30BaHO NOZINMAKU Ha 4 rpynu
(no 42 wypw):

1 rpyna (koHTponb, C)—3 1 no 5 AeHb nicns onepavii
nigLwkipHo TBapuHam Beogunu 0,5 mn 0,9 % posunHy
NaCl;

2 rpyna (Dex) — y ui cami CTpoky MigLLKipHO BBOAWU
nekcametasoH (Dex, 10 mr/kr);

3 rpyna (GCSF)—Ha 1, 2 i 3 gHi gocnigy nigLwkipHo
BBOAWIIN FPaHyNOLMTaPHII KONOHIECTUMYBaNbHUN (hak-
Top (MpaHoumnT® 34, CaHodi-AseHTic, ®paHuis) 50 MKr/kr;

4 rpyna (GCSF + Dex) - Ha 1, 2i 3 gHi gocnigy nig-
wwkipHo BBoamn GCSF (50 mkr/kr), Ha 1-5 aeHb gocnigy
— Dex (10 mr/kr).
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EBTaHa3ito TBapyH 34iiCHANN BBEAEHHSIM OBEPLO3M
TioneHTany (200 mr/kr).

®parmeHT HepBa 3 pereHepaLiiiHol HEBPOMOIO ANs
focnimkeHHs 3abupanu yepes 1, 3, 7, 14, 28 i 56 4i6 nicns
HEBPOTOMIi (MO 7 TBAPUH Ha KOXEH CTPOK), dpikcyBanu B
10 % cbopmanini (pH 7,4; 40 °C, 48 roauH), yLinbHoBanu
B napannact i BUrOTOBNANW 3pi3n 3aBTOBLLUKM 4 MKM i
10 MkM. N5 BUSIBNEHHS OCbOBMX LIMMNIHAPIB 3pi3v 3aBTOB-
wku 10 Mkm genapadiHyBany 1 iMnperHyeanm cpibnom,
Hagani 06pobnsnu XxnopHUM 3010ToMm. [nTomy fOBXWHY
HEPBOBVIX BOMOKOH, LLIO pereHepyBany, y PerH BusHayanm
3a METOAOM MiHIHOrO iHTerpyBaHHs [12].

3pian 3aBTOBLLKM 4 MKM 3abapBritoBant reMaTokcu-
MIHOM Ta €03MHOM, @ TaKOX BUKOHAIM iMyHOTICTOXIMiYHi
(IFX) peakuii BiANOBIAHO [O NPOTOKOMIB BUPOGHWMKIB
aHTUTIN. BykopucTanu Taki NepBUHHI aHTUTINA: MULLAYe
MOHOKMOHanbHe o CD90/Thy1 (MRC OX-7, Abcam,
UK), possenerHst 1:200; muwave MOHOKMOHanbHe [0
CD44 (OX49, Abcam, UK), posseaeHHst 1:500; kponstue
noniknoHansHe fo CD146 (Thermo Fisher Scientific Inc.
(Invitrogen)), po3seneHHs 1:400; kponsye noniknoHansHe
po CD133 (Thermo Fisher Scientific Inc. (Invitrogen)),
po3seaeHHs 1:250. MNpogykT peakuii BisyanisyBanu 3a
[OMOMOrOH0 CUCTEMM [AeTeKLii Ha OCHOBI AiaMiHODeH3u-
avHy (EnVision FLEX, Dako, AaHis).

OTpumaHi npenapatv focnigxyeanu Ta dootorpady-
Banu 3a gonomoroto Mikpockona Olympus B53 3 uudpo-
Boto chotokamepoto SP180. Ha undpoBix 306paxeHHsX
%400 (300 x 225 mkm; 1224 x 920 nikcenis RGB, pexum
OCBiTNEeHHs — (hOTO, CTaHAApTU30BaHa eKkcno3uLis)
BU3Ha4anu ekcnpeciio IMX-mapkepis, ski gocnigpxysany,
HaniBKiNbKICHAM METOOM i3 BUKOPUCTaHHSM nporpam-
Horo 3abe3neyeHHs Imaged 1.46 (Wayne Rasband, NIH,
USA) ons npoeeaeHHs aekoHsontowii [13]. BumiptoBaHHs
3AiICHANN B 7 TECTOBMX TOYKaX Y mMaTepiani Big KOXHOT
eKCrepyMeHTarnbHOT TBApUHW.

Yucnosi AaHi (Yacosi psau) onpaLosBanit 3 BUKOpWC-
TaHHSAM CTaHAAPTHUX CTAaTUCTUYHUX METOAIB, 064MCnnm
cepeHe apuMeTNyHe 3HaYeHHs, CTaHAapTHE BigXu-
MEHHA Ta CTaHOapTHY NOMUMKY CepeaHbOro. TOYHMNA
Tect KonmoropoBa—CMUpHOBa Nokasas, LU0 BCi NOKa3-
HUKW BIANOBIJAKTb 3aKOHY HOPMAanbHOrO Po3noginy.
[inst OLiHIOBaHHS 3HAYYLLIOCTI MiXXIPYNOBHMX BiAMIHHOCTEN
BuKopucTanu kputepin CtblogeHTa. BiamiHHOCTI Mix
MOKasHWKaMM BBaXanu CTaTUCTUYHO 3HAYYLLMMU MpU
p <0,05.

Mig yac aHanidy 3aranbHOi NOAIGHOCTI OTPUMAaHUX
4acoBuMX psgiB SK Mipy NodibHOCT BUKOpWCTanu Kope-
nauito MipcoHa. Mornnbnexni NopiBHANBHUIA aHania
OVHaMIYHWX pAdiB 3A4INCHUM LWNSXOM aHaniTUYHOTO
BMPIBHIOBAHHS YaCOBUX PSAAIB 3@ LOMOMOrOH NOMCTUYHOI

kpueoi (dhopmyna (1)),

L

0= s (1)

fe L — makcumanbHO MOXMMBE 3HaYeHHS yHKUIT
f(t); k — WBNAKICTL POCTY (KINbKICTL KMITUH); £, &) — yac i
BENMYMHA 3MILLEHHS KPMBOI B3OOBX Oci abcuuc oo
noyaTKy KOOpAMHaT, NiHINHOrO perpecinHoro aHanisy
3B’A3KIB MiX CMOCTepexyBaHUMU 3MIHHAMYU Ta 3MICTOBHOT
iHTepnpeTaLii ixHix napameTpis.
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Puc. 1. OcboBi LmniHApK y CKNagi pereHepaLliiiHoi HeBPOMY CiAHWYHOTO HepBa Lypa Yepe3 56 Aib nicns HelpoToMii. IMnperHauis a30THOKMCIIM CpPIBNOM, XIOpHe 30110TO.
Control: yMOBHO iHTaKTHi TBapuHu; Dex: TBapuHw, Lo 3a3Hanu Aii Dex; GCSF: TBapuHy, wwo 3asHanu aii GCSF; Dex + GCSF: TBapuHm, wwo 3asHanu aii Dex i GCSF. 36. x400.
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PesyAbTati

Y TBapWH rpynn KOHTPOMIO pereHepaLis nepeTHyToro
ciHMYHOro HepBa BigbyBanacs 3a CTEPEOTUMHO
KiHeTuKo. Y AedekT MK Bigpiskamu Hepsa, 3anoBHe-
HUIA (PIOPUHO3HO-KPOB'AHUCTUM 3TYCTKOM, MPOHKKAM
nenkounTn, ¢ibpobnacti Ta TOHKOCTIHHI KPOBOHOCHI
CyOouHW. 3 4acoM Yy pereHepauiiHii HeBpoMi, Lo cop-
MyBanacsi, 3aMeHLLyBanacs iHpinsTpavis nenkouuTamu,
36inbLUyBaBCS BMICT KNMiTUH (hibpobnacTuyHoro psay,
NOYMHaNK HaKOMMYyBaTUCS LIBAHHIBCLKI KNiTUHW. Came
BOHY Ni3HiLLe hopMyBarnu BIOrHEPOBCLKI CMYXKH.

Pa3om 3 1M, BUSIBSNMW Ny4ku (K NPaBKio, TOHKi) KO-
nareHoBWX BOMOKOH, LU0 Bynn HepPIBHOMIPHO po3nogineHi
B pereHeparti. 3aranbHa LinbHICTb KNITUH y pereHepari
3pocTarna npoTArom NEPLUKX ABOX — YOTUPBOX TUXKHIB Mic-
St HEBPOTOMIi, @ NOTiM BiAGyBanocs BUpasHe 3MEHLLEHHS
KIMITUHHOCTi HOBOYTBOPEHOI AiNsiHkv HepBa. Yepes 56 i6
CMOCTEPEXEHHS B pereHepaLiHii HEBPOMI BUSBASNN
YMMaso OCbOBMX LMNIHAPIB, BINbLUICTb i3 HAX CNPSMOBaHi
B nepudeprnyHni Biapi3ok Hepaa (puc. 1, Control).

Jis Dex Ha pereHepaLito Hepsa (1-7 goba) npu-
3BOAMNA 40 Pi3KOro 3MEHLUEHHS KNITUHHOI 3ananbHoil
iHGpinbTpaLii, ynoBinbHEHHS, 3MEHLLEHHS HAaKOMUYEHHS
¢ibpobnacrtis, a Takox ii Backynsipusauii. Ha ubomy
¢hoHi AeLLo 3pocTana LWBWAKICTb HAKOMMYEHHS B HEBPO-
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Mi HeliponemoumTie. CnocTepirany 3MeHLLeHHs obesry
YTBOPEHHS! CMOMYyYHOTKAHUHHWX BOIOKOH | (hOPMYyBaHHS
MaCUBHILLVX GrOrHEPOBCHKMX CTpivoK. Mig Bnnneom Dex
PerH 3aranom mMana MeHLLYy KRiTUHHICTb, HiX Y KOHTPOR.
Ane B HiiA, Ha BiAMIHY Bif KOHTPOIIO, 3'ABMSANMCS BEMMK
KNiTUHX 3 BENWKUM FOMOTEHHWUM OKPYrnMM siapoM. Ha 7
i 14 noby nicns HeBpoTOMIi BOHW NOAEKyan hopMmyBanu
CKynyeHHs. AK i B KOHTponi, 3a yMoB BnnvBy Dex yepes
56 ni6 nicnsi no4aTky eKCnepUMEHTY B HOBOYTBOPEHIN
AinsHUi HepBa BuABMSANM Garato HEPBOBMX BOJIOKOH
(puc. 1, Dex).

GCSF (1-3 nobwu) npr3BoamB 40 NEBHOMO 3MEHLLEHHS
KNiTVHHOI 3ananbHoi iHginsTpauii PerH, npuckopeHHs Ta
nocuneHHs mikpoaHrioreHesy. [MopiBHsHO 3 rpynoto Dex,
Y Hill 3pocTana KinbKiCTb KNiTWH HeNpaBWIbHOI / OKPYrol
¢hopmMM 3 OKPYIMMMU FOMOTEHHUMW SifpaMu, ane BOHM
3a3BMYait Manun MeHLWi posmipu. 3aranom PerH xapak-
TepuayBanacs BULLOK KMITUHHICTIO Ta POPMyBaHHAM
MaCVBHILLMX My4KiB HeriponemoumTie. Yepes 56 fib nicns
novatky gocnigy B PerH Busisunm yumano HosoyTeope-
HUX HepBOBYX BOMOKOH (puc. 1, GCSF).

Mpu ogHouacHin fii Dex i GCSF cnoctepiranu
pi3Ke 3MEHLUEHHS SIBWLL, 3amarneHHs], YNoBiNbHEHHS Ta
3MeHLeHHs y PerH obcsri HakonmyeHHs ibpobnacris
i kKonareHoreHesy. BusiBunu, LWo pereHepar B iHTepBani
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Puc. 2. Excnpecist CD90 y kniTuHax pereHepaLiitHoi HeBpOMM CigHUYHOTO HepBa Lypa Yepes 11 3 fobu nicnst HeripoTomii. ITX. Mikpodboto, 06. 40, ok. 10.
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Dex + GCSF (1 Ao6a) £ e # q

GCSF: TBapuHw, Lo 3a3Hanw gji GCSF; Dex + GCSF: TBapuHu, Lo 3a3Hany gji Dex i GCSF.

1-7-14—(28) gHiB pocnigy MaB MEHLLY KIiTUHHICTb, HixX
y KOHTponi. Pa3om i3 TuM, y HbOMY HakonuyyBanucs
KNITUHW HenpaBunbHOI / OKpyrnoi chopmu, Wwo Ha 7 i 14
£06u mornn yTBOpIOBaTM CKynyeHHs. Heviponemountu
HaKoMU4yBanucs y HeBPOMI LLBUALLIE, HXX Y KOHTPOTI,
Manu MeHLUi po3mipy Ta hopMyBaniv KOMNAKTHI My4Ku.
[MopiBHAHO 3 iHLLIMMW AOCTIAHVMM rpynamu LWypis, Byaosa
HOBOYTBOPEHOTO (hparmeHTa HanbinbLL nogibHa Ao Takoi
B iHTaKTHOro Hepea. HanmpukiHui cnoctepexeHb y PerH
BUSIBNANM HEPBOBI BOMOKHA, LUIMBHICTb CITKM SKUX Bi3y-
anbHoO cnpunmManacs sk GinbLua, HiX y KoHTponi (puc. 1,
Dex + GCSF).

IFX-gocnimKkeHHs ganu 3Mory OuiHUTK yvacTb Y
pereHepaLlii HepBa OKPEMMWX NaTepHIB KNITUH, Nepeaycim
Me3eHXiMarnbHuX.

Tak, ekcnpecito CD90 BUSBUMN B MOOAMHOKMX KMiTU-
Hax PerH Tinbkn y rpynax GCSF, Dex + GCSF i nuwe
yepes 1i 3 (B MeHLLUI# KinbkocTi) 4obu nicns HeBpOTOMii.
3ayBaxumo, Lo Dex 3meHLLyBaB iMyHOpPeaKTUBHICTb 4O
CD90, siky noteHujtoBaB GCSF (puc. 2).

BinbLUicTb KNiTUH Me3eHximanbHoro Tuny B PerH, wo
¢hopmyBanacs, Manu H13bKy abo cepeaHto uTonnasma-
TuuHy excripecito CD44. Ha panix etanax (113 gobm) iHo-
4i BUSBASNN KNITUHK NiMd0igHOT Mopdponorii 3 BUCOKOK
MeMOpaHHO EKCMPECIEIO LibOro Mapkepa. 3acTocyBaHHS

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

aHTuTina npotn CD44 y 6Ginbwomy po3seaeHHi (1:500)
[ano 3Mory NiABMLLMTKU YiTKICTb Bi3yanisauii natepHy
KNiTUH i3 CepeaHbOI0 | BUCOKOK IMYHOPEAKTUBHICTIO O
CD44. KnitnHu, wo mopdonoriyHo BepudikyBanu sk
LUBAHHIBCbKI, He Manu NepekoHNMBUX O3HaK eKcrpecii
CD44. Mip BnnveomM Dex yacTuHa KNiTUH nokasana B1Uco-
KW piBeHb LiMTONNasMaTnyHoi Ta MembpaHHoi ekcrnpecii
CD44. YacTo Taki KniTvH1 Manu Benviki po3mipy Ta Benmke
oKpyrne aapo. Yepes 7 i 14 AHiB nicns HEBPOTOMIi BOHM
mornun chopmyBaTtu ckynueHHst. GCSF npu3BoauB Takox
[0 36inblueHHs KinbkocTi CD44+-kniTuH i3 uutonnasma-
TUYHOIO eKcnpecieto B TepMiH 1-7 ai6 gocniay. Y rpyni
Dex + GCSF cnocTepiranu 36inbLUEHHS KiNbKOCTi KMiTUH i3
BUCOKOHO ekcnpecieto CD44+, ix Busiensinu it Ha 14 noby
nicns HeBpoTOMiIl. YMMana yactka Takvx KniTwH Mana
[OBOSi BENWKI po3mipy, HenpasuIbHy / OKpyry dhopmy
Ta Benvike roMoreHHe s4po.

Ekcnpecis CD146 y HeBpoMi NoB’si3aHa i 3 Me3eHxi-
MOMOZIOHUMY KNiTUHaMK, | 3 HeMponemouuTamu, a ii au-
Hamika 36iranacs 3 3aranbHoto KIITUHHICTIO pereHepary.

MatepH CD133+-kniTuH y PerH npotsirom ycboro
nepiogy cnoctepexeHb 3a 06CAroM KOHKypyBaB i3
CD44+, ane 3a piBHeM ekcrnpecii CyTTEBO nepeBaxan
(puc. 3). 3aranom ekcnpecis Liboro Mapkepa noe’si3aHa 3
NoniMOpEHUMU KIiITUHAMM Me3eHximMarnbHoro psaay. Yacto
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Puc. 3. Excnpecisi CD44, CD146 i CD133 y kniTHax pereHepaLiiiiHoi HeBpOMM CiAHWMYHOTO HepBa Lypa Yepe3 7 ai6 nicnsi HespoTowmii. ITX. MikpodpoTo, 06. 40, ok. 10.
Control: yMOBHO iHTaKTHi TBapuHW; Dex: TBapuHK, LWo 3a3Hanu Aii Dex; GCSF: TBapuHu, Lo 3a3Hanu gji GCSF; Dex + GCSF: TBapuHy, Lo 3a3Hanw gji Dex i GCSF.
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BOHM KOMMIIEKCYBANNCS 3 KPOBOHOCHUMM MIKPOCYAMHAMU.
KnitHu, siki MopdhonoriyHo BepudikyBanm sik LBaHHIB-
CbkKi, HE Manu NepekoHNMBKX 03HaK ekcrpecii CD133.
BukoHaHHsa aekoHBontoLii Ha LmdpoBux doTorpa-
disix 3pisiB 3 IMX-peakuisMmu gano 3mory 3aiicHATY no-
PIBHAMBHY KiNbKICHY XapakTepPUCTUKY MUTOMOT LLiNbHOCTI
aaep KnituH y PerH, Lo € ekBiBaneHTOM iXHbOi KinbKOCTi
(puc. 4). OnHamika nokasHWka 3aranbHoOi KNiTUHHOCTI
(Nuc)y Bcix ekcnepumeHTarnbHWX rpynax xapakrepusyBsa-
nacs Haf3BMYaNHO BUCOKMM PIBHEM NOAIGHOCTI (CTyniHb
GnmM3bKOCTI BCiX KpMBUX KOHTponto nepesuiye 0,98,
mabn. 1). Y KOHTPORi KpWBa HAKONMWUYEHHS KNiTUH y PerH
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mana napaboniyHy opmMy 3 MakCMMyMOM (3a niHieto
Tpenay) Mix 14 Ta 28 gobamm nicns HeBpoTomii. Dex
3MiHI0BaB hopMy KpKBOI, HaJakouu il 03Hak S-nogibHoI.
Lle noB’si3aHO 3 iCTOTHUM 3MEHLLEHHSIM LUBUAKOCTI HaKo-
MAYEHHS KNITUH Y pereHeparti NPOTAroM NEpPLUOro TWXHS
Zocnigy Ta amileHHam makeumymy Nuc fo 28 aHs exc-
NepVUMEHTY, CYNPOBOKYBaNocs 3aranbHVIM 3MEHLLEHHAM
KINITUHHOCTI pereHepary. BisyarnbHo Lie BU3Havanu Ha nep-
LLOMY TVDKHI AOCRiAY NepeBaXHO 3a KNiTMHaMu 3anasnbHoi
iHGpinbTpaLii, Hagani — 3a gibpobnacTonogiGHMm Kni-
TuHamu. GCSF, He 3MiHtouM hopMy KpUBOI, hakTU4HO
CMPUYMHAB 36iMbLLEHHS KNITUHHOCTI pereHepaTy npots-
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Puc. 4. KniTuHHICTb pereHepailiHoi HeBpoMU CigHU4HOTO HepBa Lypa (Nuc) Ta ekcnpecis CD44, CD146, CD133 B ii kniTuHax. Control: yMOBHO iHTaKTHi TBapuHW; Dex: TBapuHu,
Lo 3a3Hanw giji fekcametasoHy; GCSF: TBapuHm, Wwo 3a3Hanu aii GCSF; Dex + GCSF: TBapuHu, Lo 3a3Hanu gii Dex i GCSF.

rOM yCbOro nepiofy cnoctepexeHHst. Mpu oaHoYacHin aji
Dex i GCSF kpusa Nuc 3a hopmoto BiATBOpIOBana Taky
B KOHTPOITI, ane Ha Hk4oMy piBHi. 3actocyBaHHs GCSF
He TiNbK1 MakcMmarbsHO NPUCKOPUIO NPOLEC 30inbLLEHHS
KiflbKOCTi KNITUH (3Ha4YeHHs napameTpa k MakcumarnbsHe,
fopienioe 0,81, mabn. 2), ane i 36inbLUMNO NoTeHLian
3poCTaHHs (L Takox MakcumarnbHe, cTaHoBUTb 42,35).
Ha Bigminy Big rpynn GCSF, y rpynax Dex i Dex + GCSF
3achikcyBanu 3BOPOTHUI eqekT, Lo 3MeHLwMB obuasa
NOKa3HWKY MOPIBHSIHO 3 KOHTPONEM. 3ayBaXK1MO, LLO AnS
Dex ue mano MakcumanbHUA NPOsiB OO LUBUAKOCTI
po3noainy KniTuH — NOKa3HUK K 3HN3MBCS Maiike BABIYi.

KinbkicHuin aHania ekcnpecii CD44 y knitnHax PerH
nokasaB: HanbinbLLi 3MiHK iT guHamiku Buknukas Dex,
fewo meHwi — Dex + GCSF, HanmeHLwi — GCSF (cTyniHb
6nM3bKOCTI BiAMOBIAHWX PAIB LLOAO KOHTPOMO CTAHOBUTh
0,942, 0,958 i 0,979 BignosigHo, mabn. 1). Mpu ubOMy
Dex cyTTeBO YNOBINbHIOBAB 30iMbLUEHHS KibKOCTi KMITUH
(k=1,03, t, = 2,95, mabn. 2), GCSF nomitHo itoro npu-
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ckoptoaB (k = 1,76, t, = 1,25), a Dex + GCSF Bnrnvsas
cnabo (k = 1,20, t, = 1,94). Y BCiX ekcrieprMeHTarnbHI1X
rpynax mikoBi 3HaueHHs1 nokasHuka CD44 nepesuLLmnm
Takui y KOHTpOFi, a B pasi 3actocyBaHHs Dex 6e3 GCSF
i B NOEAHAHHI 3 HUM Mepiof 3POCTaHHA KiNbKOCTI KMiTUH
CTaB TpuBaniwmm (puc. 4).

Ha gusamiky CD146 nomitHO BrnueaB nuwe Dex,
3aCTOCYBaHHS SIKOrO MPKU3BENO A0 YMOBINbHEHHS (MO-
PIBHSIHO 3 KOHTPOMNEM) LUBWAKOCTI 3pOCTaHHS KinbKOCTi
KNiTUH Ha NoYaTKoBIl cTagii hopmysarHs PerH (puc. 4).
BTim, Le He CNpMYMHUNO BIAXWUNEHHS LOAO AOCATHEHHS
MiKoBWX i (PiHANBbHWX 3HAYeHb MOPIBHAHO 3 iHLIUMM rpy-
namu SOCTIKEHHS.

3rigHo 3 gaHMMKU aHanisy, cTyniHb 6MM3bKOCTI
BIZNOBIOHOI KPVBOI 3 KOHTPOMBHOK BUSIBUBCS HaMEH-
wum (0,887, mabn. 1) npu pyxe BUCOKOMY CTyneHi
6numabkocTi iHwux kpusux (0,986 ans GCSF i 0,989 ans
Dex + GCSF); wBuakicTb 36inblIeHHS KiNbKOCTI KMiTUH
y rpyni Dex HaiimeHLwwa (k = 0,86 mMiHiManbHa), a nepebir
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Tabauusa 1. Matpuus 6nusbkocTi YacoBux psigiB knituHHocTi (Nuc) pereHepauiiiHoi HeBpomu Ta ekcnipecii CD44, CD146, CD133 B i kniTuHax

e = I N Dex + GCSF
Nuc

1,000 0,965 0,995 0,995
CD44 1,000 0,942 0,979 0,958
CD146 1,000 0,887 0,986 0,989
CD133 1,000 0,802 0,976 0,978

Contr: koHTporbHa rpyna Lypis; Dex: TBapuHK, Wo 3a3Hanu Aii Dex; GCSF: TBapuHy, wo 3a3+anu aii GCSF; Dex + GCSF: TBapuHm, wo 3asHanu Aii Dex i GCSF.

Tabauua 2. MNapameTpu noricTU4HKUX yHKLiA (1) Sk MoAenen YacoBux psigiB

Nuc 38,88 0,70 2,48 34,82 0,37 4,52 42,35 0,81 2,02 37,05 0,52 3,00
CD44 4,51 1,1 1,91 4,95 1,03 2,98 513 1,76 1,25 5,52 1,20 1,94
CD146 15,24 1,22 1,57 15,40 0,86 2,83 16,90 1,57 1,31 16,52 1,43 1,73
CD133 19,36 1,94 1,82 15,48 0,61 3,88 20,79 5,22 1,14 18,13 1,22 2,10

Contr: koHTponbHa rpyna Lypis; Dex: TBapuHW, Lo 3a3Hanm aii Dex; GCSF: TBapuHu, wwo 3a3Hany aii GCSF; Dex + GCSF: TBapuHm, Wwo 3a3Hanu aii Dex i GCSF; L: makcumanbHo Moxanee
3Ha4eHHsA dyHKuii f(t); k: WBMAKICTL poCTy (KINbKICTb KNITUH); £ : Yac | Benn4MHa 3MilLeHHs KpMBOT B3AOBX 0Ci abCUMC WOAO NoYaTKy KOOPAHAT.

Tabauua 3. 3HaueHHs koedilieHTiB Npy He3anexHil 3MiHHiI PiBHSHb perpecii Mix nokasHukamu CD44, CD146, CD133 i Nuc y pisHux
eKCrnepuMeHTanbHUX rpynax Lypis

Mapiepn cor  foex  Jecsr Dex + GCSF
opras INue lopras e lop1ss N |cDiss

CD44 0,1 0,24 0,14 0,32 0,1 0,28 0,14 0,34
CD146 0,31 0,63 0,39 0,90 0,34 0,69 0,36 0,81
CD133 0,49 - 0,46 - 0,44 - 0,47 .

Contr: koHTponbHa rpyna Lwypis; Dex: TBapuHK, Lo 3a3Hanm fii Dex; GCSF: TBapuHy, Lo 3a3Hanm fjii GCSF; Dex + GCSF: TBapuHy, Wwo 3a3Hanw Aii Dex Ta GCSF. IHankaTopu wanku
Tabnuui — HesanexHi aMiHHi, a IFX-Mapkepy — 3anexHi 3miHHi.
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Puc. 5. Mutoma poBxuHa HepBOBKX BOMOKOH y PerH wwypa yepes 56 fi6 nicns HeBpoTOMii
(mMkm/130 x 130 mkm 3piay, M + m). Control: yMOBHO iHTaKTHi TBapuHu; Dex: TBapuHu, L0 3a3Hanm
aii Dex; GCSF: TBapuHu, Lo 3a3Hanm aii GCSF; Dex + GCSF: TBapuHy, Lwo 3asHanm aii Dex i GCSF.
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€amoro npoLiecy Ha cTagii 3pOoCTaHHs iCTOTHO YMoBinbHe-
HWUI LLOAO Takoro B iHwwmX rpynax (k = 0,86 — MiHiManbHa,
at, = 2,83 — makcumanbHui).

Ha auHamiky kinbkocTi CD133+-kniTUH 3HauyLlo
BrnviBae Dex. Tak, cTyniHb Brn3bKOCTi BiANOBIAHOI KPUBOT
[0 koHTponto ctaHosuna 0,802 (mabn. 1), a ons iHWmMX
kpuemx — 0,976 (ana GCSF) i 0,978 (ana Dex + GCSF).
3asHaunmo, WO Aig LUboro npenaparty nosHavunacs Ha
LUBUAKOCTi 30iNbLUEHHS KinbKOCTi KNiTuH (k = 0,61 — MiHi-
MaribHa, mabii. 2)isaranom ynosinbHiuna npouec (t, = 3,68
makcumaneHuii). Y rpyni Dex + GCSF 36epirascs Len
edexT, ane BiH MeHW Bupaxenuit (k = 1,22, 1, = 2,10).
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Ha BigmiHy Big Dex, 3actocyBanHsi GCSF npuaseno o
36iMbLUIEHHST LUBUAKOCTi 3pOCTaHHS! KiNbKOCTi KIITUH | Npu-
ckopeHHsi npouecy saranom (k =5,222, t = 1,14, ma6n. 2).

PobacHe OUiHIOBaHHS 3MiHW KMITUHHOTO cKnagy
TKaHWHW Mig BMIMBOM OOCRIMKEHWX Npenaparis 3a ao-
MOMOTO iHIMHUX PErPECINHMX MOZENEN i NMOPIBHSIHHS
IXHIX KoediLieHTiB Aano 3MOry BCTAHOBUTH HU3KY 3aKO-
HOMIPHOCTE LLOAO0 3MiH KNiTuHHOTO cknaay PerH npu gii
Dex Ta GCSF (mabn. 3).

Dex 36inbLUMB (MOPIBHAHO 3 KOHTPOMNEM) BiACOTKOBE
CMiBBIAHOLWEHHS KNiTUH Tuny CD44, CD146 3 Nuc (3
11 % po 14 %, 3 31% po 39 % signosigHo, mabn. 3) i
[lelo 3HM3uB YacTKy knituH CD133 (3 49 % po 46 %).
3MiHMmoCs BIACOTKOBE CMiBBIGHOLLEHHS KNITUH NEPLUMX
aBox tniB 8o CD133 (3 24 % 1o 32 % — pna CD44, 3
61 % 0o 90 % — pna CD146).

GCSF He BnnunHyB Ha nponopuii mbx CD44 i Nuc
(11 % y Ui i KOHTPOIBHIA rpyni), Maxe He BNAWUHYB
Ha cnisBigHOLWEHHs CD146 i Nuc (34 % npotn 31 % y
KOHTpOTi), ane 3MeHLUMB cniBBigHOWeEHHA CD133i Nuc (3
49 % po 44 %). Mpw uboMy AeLLo 36inbLUMIacs NPOnopLis
Mixx CD44, CD1461 CD133 (3 24 % 10 28 % — ana CD44,
363 % 0o 69 % — ons CD146).

CninbHa pis Dex i GCSF ana CD44 wopo Nuc 36e-
pirnacs Ha piBHi, KU XapakTepHWA ANs BANMBY nuLle
Dex (14 %, ue Buwle 3a koHTponb Ha 11 %). Ana CD146
e BMIIMB BUSIBVBCS MPOMDKHIM 3@ CUIOI0 MOPIBHSIHO 3
Dex abo GCSF (36 % npotn 30 % — ans Dex, 34 % —
GCSF, ane Buwe 3a koHTponb y 31 %). Ana CD133 3a
cunoto BnnmBy nepesuileHo dito Dex i GCSF okpemo
(47 % npw cninbHOMy 3acToCyBaHHi Npenaparis, 46 % —
y pasi BukopucTaHHs Tinbku Dex, 44 % — nuwe GCSF;
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KOHTpOnbHWUI piBeHb — 49 %). CniBigHoWweHHs CD44 i
CD133 npw cninbHomy 3actocyBaHHi Dex i GCSF BusiBu-
nocs HaBMLLMM B yCix focnigHnx rpynax (34 %), neLo
noctynanocs nokasHuky B rpyni Dex (81 % npotn 90 %).

KinbKicHe oLiHIOBaHHS HEBPOTU3aLLii HOBOYTBOPEHOI
AinsiHKK HepBa Yepes 56 aib nicns HeBpoTOMIl Nokasano
(puc. 5): Dex i GCSF, 3actocoBaHi okpeMo, 30inbLUyoTh
Lievt nokasHuk Ha 11,6 % i 13,6 % BianosigHo. OnHo4YacHe
BUKOPWCTaHHS 3acobiB NpM3BOAUTL 4O MOTEHLOBAHHS
edekTy, i piBeHb HEBPOTM3aLlii HOBOYTBOPEHOI AiNSHKM
HepBa Ha 21,58 % BULLWIA, HiX Y KOHTPOM.

06roBopeHHs

OTxe, nig Yac crnocTepexeHHs 3adikcyBany eHOMEH,
AKuiA nonsrae B Tomy, Wo Dex i GSCF okpemo, npu-
3BOASAYM [0 3MeHLUEHHSI ab0 36iMbLUEHHS NOPIBHSHO 3
KOHTpOMnem 3aranbHoi KNiTMHHOCTI PerH, 3ymoBsniooThb
3POCTaHHs PiBHA ii HeBpoTM3aLii. IxHS ogHouacHa aist
B MEXax EKCMEPUMEHTY, LU0 3L4INCHUNN, CNPUYMHUIA
MEBHUIN Bify EMHWI ePEKT LLOAO MUTOMOI KiNbKOCTI KITiTUH
HEBPOMMU, @ TAKOX 40 3HAYYLLIOrO 30iMNbLUEHHS B Hill Kirb-
KOCTi HEPBOBWX BOJTOKOH, LLIO PEreHepyoTh.

Brnnme GSCF npwussie go nosiu y PerH wwypis i3 rpyn
GSCF 1a Dex + GSCF (y MeHLLiN KinbKOCTi) KMITWH, WO
ekcnipecytotb CD90/Thy1; iX He BUSIBUMW Y rpynax KOHT-
ponto Ta Dex. Lien mapkep € 04HWUM i3 HaGOCTOBIPHILLINX
ANs Me3eHxiManbHux ctoBbypoBux knituH [4], a GSCF
NPU3BOANTL A0 30iNbLUEHHS iXHBOI KiNbKOCTI y KpoBi [9].

Dex cyTTEBO 3MeEHLUYBaB LUBWAKICTb HAKOMUYEHHS!
KMiTWH i3 BUCOKOIO ekcnpecieto CD44+, a GCSF nomiTHO
ii 36inbLyBaB (mabr. 2). Haronocumo, wo Dex 11 i3onbo-
BaHo, i B noeaHaHHi 3 GCSF npn3soamBe 4o NosiBv B pere-
Hepari BeNnuKKX KNiTuH i3 6nactonogioHim geHoTunom,
LU0 YaCTO Manwu BKUCOKY iIMyHOPEaKTUBHICTb [0 CD44+.
Mpunyckaemo, Lo Lie — Me3eHxiMarnbHi CToBOYpOBI KNiTu-
HW, a Dex ranbMyBaB iXHe AMdepeHLtoBaHHS (Mepeaycim
y kniTuHu chibpobnacTtuyHoro psay). Akwo Dex i GSCF
3aCTOCOBYBanM OQHOYACHO, APYrvi NPU3BOAVB Lie 1
[10 abCOMNOTHOTO Ta BiAHOCHOTO 36iMbLUEHHS BMICTY LIMX
knituH y PerH (mabn. 2).

Dex, HesBaxatoun Ha 3Ha4He 3HMKEHHS CD146+
Ha nepLuomy TWxHi popmyBaHHs PerH (puc. 4), Hagani
CNPUYMHSAB BigHOCHE 36iNbLUEHHS NPeAcTaBHULTBA
TakUX KMiTWH Y HeBpoMi. Lie MOXHa MOSICHUTU NpurHi-
YEHHSIM HAKOMUYEHHSI MEe3eHXIManbHUX KIITUH Ha eTani
¢hopmyBaHHs cnony4HOTKaHWHHOI ocHoBm PerH [1,14],
a TaKoX CTUMYMIOBANbHUM BMIMBOM Ha PO3MHOXEHHS
LUBAHHIBCLKYVIX KNITWH [15], Lo Takox excnpecytotb CD146
[16]. GCSF maitke He BMnMBaB Ha NpPOMNopLii BMiCTy
CD146+ xnitvH y HeBpomi (mabn. 3). OTxe, KinbkicTb
HerponemouuTi 3pocTana nponopuinHo Nuc i BMiCTy
Me3eHxiManbHVX KnithH y PerH. IMOBipHO, npu 3aTpumL
andepeHLitoBaHHA Ta NEPCUCTEHLT Me3eHXiManbHNUX
cToBOYpOBYX KNiTUH Y PerH ix cekpeTom [4] y noeaHaHHi
3 pieto Dex [15] BinbyBaeTbcs 36iNbLUEHHS MMTOMOrO
BMICTY LUBaHHIBCbKYVX KMITWH, @ TAKOX iXHbOI aKTUBHOCTI.

3MeHLweHHs / 3BinbLueHHs KinbkocTi CD133+-kniTuH
36iranocs nepepycim 3 obcarom Backynsipusauii pere-
HepaTy MpOTAroM NepLUoro TUXHS crocTepexeHb. Lle
NOFYHO MOB'SI3aHO 3 HAKOMWYEHHSIM Me3eHXiMarnbHUX
KniTUH-NonepenHukiB eHgoTenioumtis [17], a Ha eTani
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OpwuriHaAbHI AOCAIAKEHHS

[o3piBaHHA PerH € NokasHUKOM akTUBHOCTI MOMMUHAHHS
IMIOKO3W Ta TpaHcdepuHy, aytodarii, MixmemopaHHOT
B3aeMofii Ta PYHKLLT MaTpuKCHOT MeTanonpoteiHasm [18].

Omxe, 3iCTaBMBLUM MOCUIIEHHST HeBpOTM3aLii PerH
3 1l KNITUHHUM CKMaZoM Mpy HEeBENUKOMY Aiactasi Mix
LieHTpanbHUM i nepudepnyHUM Bigpiskamu HepBsa, BBa-
KaeMO, L0 3MiHa i KNITUHHOCTI B MeXax HOPMW peakLiii He
BMMBAE Ha pereHepalito. BTim, 3a Lmx yMOB 3MiHIOETLCA
CiIBBiQHOLUEHHS B ii CKNafj HempasibHUX | Me3eHXiMarnbHMX
KOMIMOHEHTIB, & TAKOX 3MIHIOETHCS CMIBBIAHOLLEHHS AEAKNX
naTepHIB Me3eHXiMarbHUX KIiTVH i iXHS akTUBHICTb. Hessa-
Karoum Ha pi3Hi MexaHiamu fji Ta pi3Hy CrpMOBAHICTb 3MiH
nuTomoro BMicCTY knitwH y PerH, Dex i GSCF npu3sogaTh
[0 36inbLueHHs abCOMKTHOTO Ta BiHOCHOTO BMICTY B Hild
LUIBAHHIBCLKUX KMNITUH, a X HasBHICTb € 0OOB’'A3KOBOO
YMOBOIO A71si MPOPOCTaHHS! HEPBOBWX BOSTOKOH.

Kpim TOro, 3miHuM KinbKOCTi Ta MepCUCTEHLT Aeskux
naTepHiB Me3eHXiManbHuX KnituH (CD44+) moxHa
OLjiHIOBaTK Sk NOCUMEHHs! 3abe3neyeHHs npoLecy pere-
HepaLii pocToBUMM / TPOdIHHUMYK (haKTOpaM¥ LUASIXOM
cekpetomy [4]. Ha niaBuLeHHs dyHKuUioHanbHoi / MeTa-
6OniYHOI aKTUBHOCTI KMiTUH HEBPOMW OMOCEepenKoBaHO
BKa3ye BiHOCHe 3pocTaHHs ekcnpecii CD146 i heHoMeH
36inbLueHHs ekcnpecii CD73[8], Wwo 0cobnmeo BupasHui
ANS LWBAHHIBCbKVX KNITWH Npu ogHodacHin aji Dexi GSCF.
Lle 3akoHOMipHO NpK3BOAMTL A0 MIABULLEHHS PIBHS HE-
BpoTu3aLi PerH.

BucHoBKHU

1. O6car HeBpoTM3aLlii pereHepaLinHoi HeBpoMM
6esnocepeaHbO 3aneXuTb Bif NMMTOMOI KiNbKOCTI LUBaH-
HIBCbKMX KITITWH Y i cknagi.

2. Dex i GCSF, He3Baxatoumn Ha pidHi MexaHi3Mu
[ii, CNPUYUHAIOTE 30iNbLUEHHS BMICTY HEMPONEMOLMTIB
y PerH.

3. GCSF npusBoauTb 80 36inbLuieHHs y cknagi PerH
KinbKOCTi Me3eHXiMaribHUX KIITUH, SKi eKCTPecyoTb Map-
kepw, Wwo € npsimum (CDI0/Thy1) i nopnatkoBummn (CD44,
CD146i CD133) kpuTepisimn cTOBOYPOBOCTI.

4. Tpn HeBenukoMmy fiactasi MixX KiHUAMU nepe-
THYTOrO HepBa MOMipHe 3MeHLUEHHS abo 36inbLueHHs
KiflbKOCTi KNITWH Me3eHXiManbHOro psay He BMvBae Ha
HEBPOTK3ALLil0 HEBPOMM.

5. Dex 3atpumye audepeHLitoBaHHs Me3eHxiMarb-
HUX CTOBOYPOBMX KMIiTWH, LLO MirpyBanu B HEBPOMY,
CMPUYMHSIKOUM X MEPCUCTEHLHO.

6. GCSF cnpusie HakonmyeHHK Me3eHXiManbHUX
CTOBOYpPOBYX KNiTUH y PerH.

7. [ia Dex abo GCSF pesynbTyeTbCs NiaBULLEHHAM
yHKLiOHaNbHOI aKTUBHOCTI KNITUH Me3eHXiManbHOro
psigy Ta HeviponemoumTis y cknagi PerH.

8. Dex i GCSF noteHLUitot0Tb e(heKTV OAMH OFHOTO,
CMPVYMHSIKOYM iCTOTHE 3BinbLueHHs 06csary HeBpoTH3aLli
PerH.

diHaHcyBaHHA

AOChiAKEHHS BUKOHaHe B pamkax HAP HauioHaAbHOrO MeAUYHOro
yHiBepcuTeTy iMeHi 0. 0. BoromonbLs: «BuBuMTH 0cOBAMBOCTI
BiAHOBAKOBAAbHUX MPOLIECIB Y FTOAOBHOMY MO3Ky Ta HEPBOBOMY
C€TOBOYpI NPY MOAYAAILLT HAKOMMUEHHS Ta AMdEPEHLLIHOBAHHS
Me3eHXiMaAbHUX CTOBOYPOBHX KAITUH» 3@ MPOTPamOoto HayKoBHX
AOCAIAXEHb Ta PO3POBOK, K GiHAHCYHOTLCS 3 AEPKABHOTO
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B3a€Mmo03B’s130K piBHA (eTyiHy-A 3 KAiHIUHUMU 0C0OAMBOCTAMM

OpwuriHaAbHI AOCAIAKEHHS

XBOPUX Ha iuemiuHy XxBopoOy cepus, acouioBaHy 3 3anizoaediuuTom

M. O. KoHoBanoBa®*ABCPE H C. MuxannoBcbka®ABCEF

3anopi3bkni AepxaBHUIA MeAUKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa po60Tu — OLiHUTY B3aEMO3B'I30K PiBHSA PETYiHY-A 3 NOKa3HWKaMu KNiHIYHOT remorpamu, hepokiHETUKY, BereTaTuBHUMM
Ta CTPYKTYPHO-(hYHKLiOHaNbHUMM 3MiHaMK MioKapZa y XBOpUX Ha ilemMiyHy xBopoby cepus (IXC), acouinoBaHy 3 3anisoge-
dpimtom (3[) pisHUX CTyneHiB.

Matepianu Ta metogu. O6ctexunm 90 xopux Ha IXC: cTabinbHy cTeHokapgito Hanpyru [I-lIl ©K (35 yonosikis, 55 xiHOK)
Bikom 69 (61; 72) poki. Y | rpyny (n = 16) 3anyumnu nauieHTiB i3 3anisopediuuTHoto aHemieto (3[0A) nerkoro Ta cepeaHLoro
cTyneHiB TskkocTi, y Il (n = 15) — 3 abcontotHum nateHtHum 3M, y Il (n = 14) — i3 dyHKUioHanbHUM nateHTHm 3[; IV (koH-
TponbHa) rpyna (n = 45) —xeopi Ha IXC 6e3 3. ®isionoriyHy KOHLEHTpaLto deTyiHy-A BU3Haunnm y 15 ymoBHO 300poBuMX OCI0.
OuiHnnu pe3ynbTaTi exokapaiockonii, MOHITOPyBaHHS ENEeKTpoKapaiorpamm 3a XonTepoM Ta ixHil 38’930k i3 piBHEM deTyiHy-A.

Pe3ynkratu. Y xBopux Ha IXC, wo acoujioBara 3 3[], BU3HaUMNM 3MEHLLIEHHS KOHLIEHTpaLii eTyiHy-A, NpsiMo nponopuinHe
CTYNeHI0 NPOrpecyBaHHsa cuaeponeHii. KopenauinHuin aHania nokasas B3aEMO3B'A30K PiBHA (PeTyiHy-A 3 KOHLEeHTpaLlieo
hepuTMHY Ta HacU4eHHst TpaHcdepuHy 3anisom y rpyni xsopux Ha 3[A, a TakoX KinbKiCTIO €PUTPOLIUTIB — Y XBOPWX i3 (PYHK-
LioHanbH1m 3[.

Y xBopwux Ha 3[JA piBeHb heTyiHy-A KOpernoBaB i3 TOBLUMHOK 3aHbOI CTiHKM NiBoro LwiyHouka (r = -0,60, p < 0,05), y xBopux
3 abcontoTHM nateHTHUM 3[] — 3i cniBeigHowweHHsaM E/A (r = +0,66, p < 0,05). Y nauieHTiB i3 3A i abConoTHUM NaTeHTHUM
3 Takox 3ahikCOBAHO HW3KY KOpEmnsLiHMX 3B'A3KIB MiX piBHEM (DETYiHY-A Ta nokasHukamu BapiabenbHOCTi cepLeBoro
PUTMY B aKTWBHWIA | MaCMBHWIA Nepioan. Husbkuin piBeHb deTyiHy-A npu IXC i 31 nigsuilyBaB puank po3BuTKy rineptpodii
nisoro wnyHouka (J1W) B 1,50 pasa, giactoniuHoi gucdyHkuii JILL — B 1,60 pasa, BeretatvBHOI AUCAYHKLIT — B 2,14 pasa B
aKTVBHWIA Nepiog, B 1,95 pasa — B nacuBHUN.

BucHoBku. Y xBopux Ha IXC BMSIBUNM NOCTYNOBE 3HVKEHHS PiBHSA peTyiHy-A 3anexHo Big ctynens 3[. Lie npusBognte fo
nornubneHHs NopyLUEHb NOKa3HUKIB 0OMiHy 3ari3a Ta KIiHIYHOI reMorpamu, HeraTMBHO BMIIMBAE Ha CTPYKTYPHO-(PYHKLIO-
HamnbHWI CTaH Miokapaa Ta BapiabenbHICTb CepLeBoro putMy, 30inbLLye puank po3BMTKY rinepTpodii Miokapaa, AiacToniyHoi
anceyHkuii NILL i BeretatmBHoro gucbanaHcy.

The relationship between fetuin-A level and the clinical features of
patients with coronary artery disease associated with iron deficiency

M. O. Konovalova, N. S. Mykhailovska

The aim of the study: to assess the relationship between the level of fetuin-A and features of clinical hemogram, ferrokinetic
parameters, vegetative and structural-functional changes of the myocardium in patients with coronary artery disease (CAD)
associated with different stages of iron deficiency (ID).

Materials and methods. The study involved 90 patients with CAD: stable angina pectoris II-lll FC (35 men and 55 women,
age — 69 (61; 72)). All patients were divided into 4 clinical groups depending on the parameters of iron metabolism and
hemogram: | (n = 16) — patients with absolute ID, Il (n = 15) — with latent ID, Ill (n = 14) — with functional ID; IV (n = 45) — pa-
tients CAD without iron metabolism disorders. The physiological concentration of fetuin-A was determined in 15 conditionally
healthy people. The results of echocardioscopy, Holter ECG monitoring and their relationship with the level of fetuin-A were
analyzed.

Results. In patients with CAD associated with various stages of ID, there is a decrease in the concentration of fetuin-A in
direct proportion to the degree of progression of sideropenia was established. It was established that there is a relationship
between the level of fetuin-A and the concentration of ferritin and transferrin saturation for patients with absolute ID as well as
the number of erythrocytes in patients with functional ID. It was established that there is a relationship between the level of
fetuin-Aand PWd (rs = -0.60, p < 0.05) for patients with absolute ID; for patients with latent ID — with the E/A ratio (rs = +0.66,
p < 0.05). In patients with absolute ID and latent ID a number of correlations between fetuin-A level and heart rate variability
indicators in active and passive periods was established. The presence of a low level of fetuin-A in patients with CAD and
ID increased the risk of left ventricular hypertrophy by 1.5 times, left ventricular diastolic dysfunction by 1.6 times, autonomic
dysfunction by 2.14 times in the active period and 1.95 times in the passive period.

Conclusions. In patients with CAD, there is a progressive decrease in the fetuin-A level depending on the degree of ID,
which contributes to the deepening of disorders of iron metabolism and clinical hemogram, negatively affects the structural
and functional state of the myocardium and heart rate variability, increases the risk of developing myocardial hypertrophy, left
ventricular diastolic dysfunction and vegetative imbalance.
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deTyiH-A — BaraToyHKLiOHaNbHWIA riKONPOTeEiH, Lo
CEKPETYETLCA NEPEBAXHO MediHKo Ta bepe yyacTtb y
perynsuii metaboniamy KicTKOBOI TkaHVHY Ta KanbLito [1],
npoLecy 3ananexHs, fie K aTeporeHHUi Ta agunoreHHUN
dhaktop [1,2]. 3a3Buyai y 30opoBmx 4opocnux ocib y cu-
poBartyi piBeHb eTyiHy-A ctaHoBuTb 300—1000 MKr/mn,
He 3anexwuTb Big cTaTi [1].

HwHi BIZOMOCTI 00 3B’513KY MiX piBHEM eTYiHYy-A
Ta KapaioBaCKyNsPHO NATOMNOrIE0 JOCUTb CynepeyniBi
[1,3]. Lle nos’sai3aHO 3 NOABIMHOK (DYHKLIOHANBHICTIO
deTyiHy-A sk ateporeHHoro caktopa abo iHribitopa
Kanbumdikauii cyamH [1]. BigomocTi 6aratbox mxepen
dhaxoBoi niTepaTypu CBigYaTb: HWU3bKiI KOHLUEHTpaLii
eTyiHy-A, WO LMPKYMIoE, — HE3aNEXHUN NPeankTop
apTepianbHOi XOPCTKOCTI, eKTONIYHOI KanbLumdikauii,
cepueBoro ¢ibpo3dy, AiacTonivyHOi Ta CUCTOMIYHOT
LOMCYHKLT, NOPYLUEHHS TONEPaHTHOCTI A0 TIHOKO3M,
HaKOMWUYEHHS KUPOBOI TKAHWHU Ta PE3UCTEHTHOCTI 10
iHCYMiHY, @ OT)Xe MOXYTb BifirpaBaTu BaxIIMBY porb
Mif Yac OLiHIOBaHHSA Kap4ioBackynspHOro pusuky [4,5].
Mpn LbOMY BMCOKMI piBeHb PETYiHY-A MOXE YUHUTK
Ba30MPOTEKTUBHY A0, YTPUMYUM KanbLii i docdop y
cupoBaTLi B po34MHEHOMY CTaHi, 3anobiratoum Bigkna-
[EHHIO riapoKcranaTuTis Ha CTiHkax cyavH [1,4,6]. Tak, y
xBopux Ha IXC, iuemiyHy kapaiomionartito, CTeHo3 aopTu
(ikCytOTb MeHLUi KOHLEHTpaLii peTyiHy-A NOPIBHAHO 3i
3n0poBummK ocobamu [1,8].

Brim, € 1 npoTunexHi AaHi Npo acouiaLilo BUCOKMX
piBHIB (heTYiHY-A 3 pO3BMTKOM iH(DapKTy Miokapaa abo
TOCTPOro MOpYLUEHHs1 MO3KOBOrO kpoBoobiry [4,9]. Taki
0COONMBOCTI MOB'A3YIOTb 3 aAWUMOTEeHHUMMU BNacTu-
BOCTAMU (PeTYiHY-A, SKWUI BMIMBAE Ha MOIMMUHAHHA Ta
30epiraHHs BiflbHUX XUPHUX KUCNOT B agunouutax ta
noripLye ixHo YHKLi WNSAXom iHribiTopHoro docdo-
puntoBaHHs PPARY — sgepHoro chaktopa TpaHcKpunuii,
LLO BiOMOBIAAE 3a perynsuito agunoreHesy, MeTaboniam
ninigie, rAOKO3W Ta YyTNMBICTb A0 iHcyniHy [1,9]. Kpim
TOro, OeTYiH-A NPUTHIYYE aKTUBHICTb agWUMOHEKTUHY —
OCHOBHOTO aHTMATEpPOreHHOro agwumokiHy, skuii Bepe
yyacTb B 06MiHi ninigie [1,10]. ®etyiH-A onocepenkoBye
iHribyBaHHA pPeLenTopHOi TMPO3WHKIHA3W IHCYMiHY, WO
MOpYLUYE NOr0 CUTHaMbHWIA WASX | NPU3BOANUTL 0 iHCY-
niHopeaucteHTHocTi (IP) [1,11,12]. 36inbLueHHs piBHS de-
TYiHy-A iHAYKYe Kackad npo3ananbHUX peakuii y pisHUX
TKaH1Hax, 30kpema B BeTa-KniTuHax nigLnyHKoBoi 3ano-
3u; Lie Takox cnpuumHsie nocunenHs 1P [1,13,14]. Omxe,
Yyepes HasiBHICTb 3B'A3Ky peTyiHy-A 3 IP Ta aucdyHkuieto
aaMnouMTIB BBaXaloTb, LO BiH Mae NpoaTeporeHHui
edekT, i 3aBASKM LbOMY MOTipLUIye KMiHiYHUA nepebir
aTepocknepo3y Ta cepLeBO-CyaMHHIX 3axBoptoBaHb [1].

OnybnikoBaHO BiZOMOCTI 11 NpO Te, Lo eTYiH-A Mae
npoTu3anankeHi BNacTMBOCTI, siki MOB’AA3aHi 3 MOro ono-
cepeaKoBaHNM aHTaroHi3MOM i3 TpaHCOpPMyBarnbHUM
¢haktopom pocty-6eta (TGF-B) Ta hakTopom Hekposy
nyxnuHu-anbda (TNF-a) [15,16]. Tomy nigBuLieHnn
piBHEHb (heTyiHy-A OLIHIOKTb Sk aganTUBHY BIANOBIAb
Ans 3anobiraHHs PO3BUTKY HECTIPUSITIINBIX CEPLIEBO-CY-
JOVHHUX NOAiN, PEMOZENOBAHHIO cepus, ibpo3yBaHHI0
HUPOK, KanbLmdikaLil CyauH i NPUCKOPEHHIO aTepockrie-
po3y [15,16].

Omxe, KniHiko-naToreHeTUYHa ponb eTyiHy-A npu
IXC noTpebye aeTanbHILWOro JOCMIMKEHHS 3 ofHOoYac-
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HUM MOPIBHAHHAM AMHAMIYHKX 3MiH piBHIB (beTYiHy-A B
CMPOBATLi KPOBI 3 iHLWIKMU CyporaTHUMKM Biomapkepamm
3anarneHHs Ta atepocKneposy.

[loBeneHo 3B’A30K PiBHA PeTyiHy-A 3 aHeMiYHUM
cuHapomoM. BeaxatoTb, WO ekcnpecis rencuanHy (He-
raTMBHOTO perynsTopa piBHs 3arnisa B OpraHiami) Moxe
6yTv ingykoBaHa peTyiHom-A [17,18]. BiH € aHTaroHicTom
TGF-B, sikmiz, cBOEH Yeproto, akTmeye ekcnpecito MPHK
rencuauHy B renatoumtax [17,19]. FfencugmH 38'a3yeTbes
3 (peponopTMHOM, TPaHCMeMOpaHHKUM Binkom-nepeHoc-
HUKOM 3ani3a, CpPUYMHAE MO0 KOH(OPMALINHY 3MiHY
Ta, SK HacnigoK, NPUrHiYeHHs! BUBINbHEHHS 3ani3a eH-
TepoumTamu, Makpodaramy Ta renatoumMTamm B nnasmy
[20,21]. Bucoki piBHi rencuanHy BUKIIMKAKOTb 3aTPUMKY
3anisa B Makpodarax Ta eputponoe3 3 0OMeXeHHsIM
3anisa [22]. Kpim TOro, W0 KOHLEHTpaLis rencugmHy B
KpOBI 3pocTae npu 3anisofedilnTHUX CTaHax, BOHA TaKoX
30iNbLUYETLCA, KONW BUHUKAE 3ananbHUiA Ym iHpeKLinHMi
npoLec, BHaCMigOK NigBULLEHHS MPOAYKLl iHTEpreikiHy-6
[17,22,23].

BpaxoBytoun HEOAHO3HAYHICTL BNAMBY eTyiHy-A
Ha nepebir cepLEeBO-CyAMHHUX 3aXBOPOBaHb Ta aHeMIii,
aKTyanbHUM € JOCRIMKEHHS Oro 3B'A3KY 3 KMiHIYHUMK
0cobnMBOCTAMM, L0 NpUTaMaHHi nauieHTam i3 Lieto
KOMOpPOIAHO0 NaTomMorieto.

Merta po6otu

OuiHNTY B32EMO3B’A30K PiBHS (heTyiHy-A 3 MoKa3H1Kamm
KniHi4YHOT remorpamu, epoKiHETUKM, BEreTaTUBHUMM
Ta CTPYKTYPHO-(DYHKLIOHANBHAMU 3MiHaMK MioKapAa
y XBOpMX Ha illemiyHy xBopoby cepus, acouiiioBaHy 3
3anisofedilumMToM Pi3HUX CTYNEHIB.

Marepianu i meToAM AOCAIAKEHHA

Y pocnimkerHs 3anyumnu 90 xsopux Ha IXC: ctabinbHy
creHokapgito Hanpy -1l ©K (35 yonosikis, 55 iHOK Bi-
kom 69 (61; 72) pokiB), siki nepebyBanu Ha cTaLlioHapHOMY
nikyBaHHi Ha KHI «Micbka nikapHs Ne 4» 3MP (m. 3a-
MopiXokst). 3anexHo Bif MOKa3HWKIB KIiHIYHOI remorpamu
Ta epOKIHETMKM BCiX NaLiEHTIB NOAINMNM Ha 4 KniHiYHi
rpynu: | (n = 16) — xBOpi Ha CynyTHIO 3anizogediumTHy
aHemito (3[JA) nerkoro Ta cepefHbOro CTyNEHIB TSKKOCTI;
I (n = 15) — 3 abcontoTHUM NaTeHTHUM 3anisofedilunTom
(30), Hll — i3 dpyHkuioHanbHUM nateHTHUM 3M; 1V (koH-
TponbHa) rpyna (n = 45) — xBopi Ha IXC 6e3 nopyLueHb
epokiHeTukm. MNauieHTn 3icTaBHi 3a CTaTTHO, BIKOM,
CynyTHiMK xBopoBamu Ta hakTopamu pusmKy.
[JiarHocTuky Ta Bepudikauito 3 3giicHunu Bignosig-
HO [0 KpUTepIiB, LLIO0 aAanToBaHi AN NauieHTiB i3 natono-
rieto cepLeBO-CyanHHOI cuctemm [23,24,25]. Kputepii 30A
— 3HKEHHS piBHIB reMornobiHy (Hb y BeHo3Hil kposi <130
r/ny vonosikie, <120 r/n y xiHOK), CPOBaTKOBOrO 3ani3a
(C8) <8,8 Hmonb/n, deputnHy <100 MKr/N, HACUYEHHSN
TpaHcdepuHy 3anizom (HT3) <20 %. Y wuii rpyni 8 ocib
marnu cynyTHio 30A nerkoro cTynens Tsxkocti (Hb—110,5
(1086,0; 114,5) r/n), 8 — nomipHoro (Hb — 87,0 (83,5; 92,5)
r/n). ABCOMIOTHWIA NATEHTHWIA 3ani3oaediunT aiarHoc-
TyBanu, konv Hb y BeHo3Hin kposi ctaHosvs >130 r/ny
yonosikis, >120 r/n y xiHok; C3 — <8,8 HMonb/1; pepuThH
—<100 mkr/n, HT3 — <20 % [23,24]. ®yHKuioHanbHWiA 3]
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BU3HaYanm, skio Hb y BeHosHil kposi ctaHosws >130 r/n
y yonogikiB, >120 r/n 'y xiHok, C3 — <8,8 Hmonb/n, chepu-
TvH — 100-299 mkr/n, HT3 — <20 % [25].

IXC BepudikoBaHa 3a pekomeHgauismu European
Society of Cardiology (ESC) 3 giarHoCTuKku Ta BEAEHHS!
NaLieHTIB i3 XPOHIYHNMWN KOPOHAPHUMU CUHAPOMaMU
(2019 p.) Ta YMHHOrO YHiChiKOBAHOIO KITiHIYHOTO MPOTO-
Kony nepBWHHOI, BTOPWHHOI (cnewianizoBaHoi) Ta Tpe-
TUHHOI (BMCOKOCNeLiani3oBaHoi) MeANYHOI ONOMOrH
«CrabinbHa iwemiyHa xBopoba cepus» (Hakas MO3 Big
23.12.2021 Ne 2857). [insa giarHOCTVKy CynyTHBOIO aHe-
MIYHOrO CUHOPOMY BUKOpMCTanM pekomeHaadii British
Society of Gastroenterology (BSG) 3 BegeHHs XBopuX Ha
3anisogediunTHy aHemito (2021 p.), Hakasm MO3 Ykpa-
Hm Big 02.11.2015 Ne 709 Ta Big 30.07.2010 Ne 647 3a
penakuieto Big 29.07.2016 p.

KpuTepii 3anyyeHHs B OOCHImKEHHS — AOKYMEH-
TanbHO niaTBepmkeHa Ao6POBINbHA 3rofa Ha yyacTb;
NOBHONITTS; niaTBepmKeHa IXC: cTabinbHa cTeHokapais
Hanpyrv -1l ©K; HasBHiCTb nopyLweHs 06MiHy 3anisa,
aHeMist Merkoro Ta cepeaHboro CTYMEHIB TSXKKOCTI.
KpuTepii BUKNIOYEHHS — BIACYTHICTb 3rOAM Ha Yy4acTb;
iH(eKLiHI 3aXBOPIOBaHHS B rOCTPOMY MEpPioAi; Xpo-
HIYHI 3ananbHi 3aXBOPIOBaHHSA Y Mepiof 3aroCTPEHHS;
BMHWKHEHHS TOCTPOI KPOBOTEMI B Nepiog CTaLioHapHOro
NiKyBaHHS; 3a40KYMEHTOBaHI KPOBOBTPATU MPOTATOM
oCTaHHiX 6 micsui; Hb y BeHoaHin kpoBi <80 r/n; oHKo-
NOriYHi 3aXBOPIOBAHHS, SK-0T reMobnacTosu; remonity-
Hi, rino-, annacTuyHi, MeranobnacTHi aHeMii; Tepanis
BHYTPILUHBOBEHHUMM NpenapaTtamu 3aniza TpUBanicTio
3 micsui; XCH i3 ®B <40 % aboli IV ®K 3a NYHA; LUK®
<59 Mn/xB/1,73 M?; BUHUKHEHHSI TOCTPOTO KOPOHAPHOIO
CHOPOMyY abo rocTporo NOpyLLEHHs! MO3KOBOTO KPOBOOGI-
ry; nepeHeceHu iHapKT Miokapza Ta iHCynbT NPOTAroM
OCTaHHiX 3 MicALiB Bif Yacy 3anyyYeHHs B AOCIIMKEHHS;
HasIBHICTb iIMNIaHTOBAHOIO eNEKTPOKapAioCTUMynsTopa
ab0 HeobXigHICTb iMNNaHTaLii; Tshkka koMopbigHa nato-
I0Tis, WO CyNpPOBOMXKYETbCSA OPraHHOK HEAOCTATHICTHO;
MCVUXOHEBPONOTiYHI PO3Maau TSHKKOMO CTYMEHs.

Mig yac pocnigkeHHs OOTpUMYyBanucs moparb-
HO-ETWMYHMX HOpM BioeTuky BignosigHO Ao npasun ICH/
GCP, lenbciHcbkoi aeknapalii npas nioguHu (1964 p.),
KoHBeHuji Pagn €ponu 3 npas noguHy i biomeanuytHmn
(1997 p.), a TaKoX YMHHOTO 3aKOHOAABCTBA YKpaiHy.

®epokiHeTnyHI nokasHuku (beputuH, C3, 3aranbHa
3ani3o3B’'s3yBanbHa 3aaTHicTb cuposatku (333C)) ouiHto-
Banu B KniHiko-6ioximiuHii nabopatopii HaB4ansHo-Hay-
KOBOTO MEAMYHOTO LIeHTPY «YHiBepcuTETChbKa KMiHikay
3anopi3bkoro AepxaBHOrO Meavko-hapmaLeBTUHHOTO
YHiBEpCuTETY.

£AK 3HaYeHHs1 NaTeHTHOI 3asi303B’A3yBarnbHOI 3gaT-
HOCTi cupoBaTku (nateHTHa 33C) B3NW pisHULIO PiBHIB
333C i C3. HacuuenHs TpaHcdepuHy 3anizom (HT3)
obpaxysanu 3a popmynoto: HT3 (%) = C3 x 100/ 333C.

Ak pedpepeHTHI hepoKiHETUYHI NOKa3HWKY BUKOPU-
cTanu Taki: eputuH — 28-365 Hr/mn, C3 — 8,8-29,9
Hmonb/n, 333C — 45-76 mmonb/n, nateHtHa 33C —
32,0-46,0 mmonb/n, HT3 — 16,0-50,0%.

PiBeHb eTyiHy-A BM3Hauunu B HaBvanbHO-Ha-
YKOBOMY MeAMKo-nabopaTopHOMy LEHTPI 3 BiBapiem
3anopi3bkoro AepxaBHOrO Meavko-hapmaLeBTUHHOTO
yHiBepcuTeTY (KepiBHUK — A. dapm. H. P. O. LLlep6uHa)
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OpwuriHaAbHI AOCAIAKEHHS

LUNSAXOM IMYHO(EPMEHTHOrO aHanidy 3a 4ONOMOrow
Habopy peareHTiB cipmu Elabscience (CLLUA) Ha imyHo-
¢hepmeHTHOMY NoBHOMNaLLKoBOMY aHanisatopi SIRIO S
(Iranis). dizionoriyHni piBeHb GeTyiHy-A, L0 CTaHOBUTb
168,86 (167,98; 196,74) Hr/mn, BCTaHOBMIM B 15 yMOBHO
300POBUX AOPOCHNX OCID.

MNavjieHTam 3hiiCHUNM KOMMIEKCHE IHCTPYMEHTarbHE
obcTexeHHs, Wo nepeabavano enektpokapaiorpadito
(EKT) y 12 BinBegeHHsix, fo60Be MoHiTopyBaHHs EKT™ 3a
XonTepoM Ta exofonnepkapaiorpadito 3a CTaHaapTHUMM
metoamkamu [26,27,28,29].

CTaTMCTNYHO pesynbTaTv onpauioBany Bigno-
BiHO [0 Cy4acCHWX BMMOT, BUKOPUCTABLLM Nporpa-
my Statistica 13.0 (Stat Soft Inc., CWWA, niyeHsis
Ne JPZ8041382130ARCN10-J). [ins nepesipku rinotes
OO0 Po3noginy KiflbKiCHUX MOKa3HWKIB BUKOPUCTANM
kpuTepin Wanipo-Binka. Ockinbku BCi npoaHani3oBaHi
MOKa3HWKK He BiANoBiganu KpUTepisM HOpMarbHOro
po3noginy, KinbKiCHi 03HaKW HaBe4eHO Sk MeAiaHy Ta
MixKkBapTUnbHWA iHTepean (Me (Q25; Q75)), akicHi — y
BicoTKax. [ OLiHIOBaHHS BiAMIHHOCTEN MiX rpynamu
BUKOHanw paHrosui aHania Kpackena—Bonnica 3 HacTyn-
HUM MOMapHMM 3iCTaBNEHHAM 3a fornomorot U-kputepito
MaHHa-BiTHi 3 nonpaskoto BoHdheppoHi. Bsaemosanex-
HICTb MOKAa3HWKIB KNiHIYHOI remorpamu, obMmiHy 3anisa,
deTyiHy-A, KapaianbHoro pemogenioBaHHs Ta BCP
BM3HAYMIM 3a JONOMOTOH KOPENSLINHOro aHanisy 3 pos-
paxyHkom koediujieHTa kopenauii Cnipmena. Pesynstatu
BBaXanwu CTaTMCTUYHO 3HadyLwmmMu npu p < 0,05.

Pe3yabTatu

Ha nonepegHix etanax 4OCMIIKEHHS OLHWMWN CTaH re-
MaTornoriYHMX i (PEPOKIHETUYHNX NOKA3HUKIB Y XBOPWX Ha
IXC, BM3Ha4YeHO iXHi 0COBNMBOCTI 3aNEXHO Bif CTYMEHS
3anisogediumty [30].

Y mabnuui 1 HaBeaeHO KOHUEHTpaLii qeTyiHy-A y
xBopux Ha IXC 3anexHo Big cynyTHboro 3.

Bcranosunn, wo B oci6 i3 cynyTHeoto 3[A piBeHb
deTyiHy-A JOCTOBIPHO HWKYMIA 3a digionoriyHmi B 1,73
pa3sa (U =4,5; p<0,05). Y rpyni nauieHTis 3 abCONIOTHAM
NaTEHTHUM i yHKUiOHaNbHUM 3[] BUSHaUMMM TEHAEHL0
[0 MEeHLLOI KoHUeHTpaLii eTyiHy-A, HiX y 300poBKUX
(U=12,0,p=0,06; U=23,0, p=~0,08 BignosigHo). 3a3Ha-
Yyumo, Lo xBopi Ha IXC 6e3 cynyTHix nopyLueHb hepoki-
HETUKM TaKOX Maru BiporigHo Hk4uiA (Ha 13,7 %) piBeHb
detyiny-A, Hix y koHTponbHin rpyni (U = 1,0, p < 0,05).

Xeopi Ha IXC i3 cynyTHboto 3[1A mManu [OCTOBIpHO
HKYWIA piBeHb dpeTyiny-A (Ha 32,9 %; U = 5,0, p <0,05),
HiX xBopi Ha IXC 6e3 nopyLueHb )epoKiHETVKM, @ TaKoX
Hk4MiA (Ha 13,0 %) piBeHb, HiX XBOpI 3 CynyTHIM abco-
motHum nateHTHum 3 (U = 23,0, p < 0,05). BiporiaHoi
Pi3HML LLOAO NOKa3HWKIB rpyniu XBopux Ha IXC i3 cynyTHim
dyHkuioHanbHUM 3[] He 3adpikcoBaHo. B rpyni xBopux 3
abcontoTHUM naTteHTHM 3[1 BU3Ha4YnnM JOCTOBIPHO MeH-
Ly (Ha 22,8 %) koHueHTpaujto deTyiHy-A, Hix B 0ci6 3 IXC
6e3 cynytHboro 3[ (U = 2,0, p < 0,05). BiporigHoi piaHuui
MOPIBHSIHO 3 rpyrnoto XBopux Ha IXC i3 cynyTHiM doyHKLiO-
HanbHUM 3[1 He BU3HaYMNW. MOpPIBHABLUM KOHLEHTpaLi
eTyiHy-A y nauieHTiB i3 CynyTHIM (YHKLiOHaNbHUM
nateHTHUM 3[ i pesynsTatv iHWKX rpyn, JOCTOBIPHUX
BiAMIHHOCTEN He BUABUMN.
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Tabauus 1. KoHueHTpauis detyiHy-A y xBopux IXC 3anexHo Big cynyTHboro 3

Moka3sHuk,
OAMHULI BUMipIOBaHHA

detyiH-A, Hr/mn

XBopi Ha IXC 3 cynyTHim 3] (n = 45) XBopi Ha IXC

30A (n=16) AGcontoTHUM DyHKUiOHanbHUI ?nei i}g;lyTHbOl‘O 3A
nareHTHu 31 (n = 15) nateHTHui 30 (n = 14)

150,0 (109,07; 175,0)

97,64 (61,75; 112,5)*~ 112,5 (78,43; 191,23)*

KoHTponbHa rpyna
YMOBHO 30pOBUX OCi6
(n=15)

145,66 (113,41; 149,09 168,86 (167,98; 196,74)

#: BiporigHiCTb Po36iXXHOCTEN NOPIBHSHO 3 KOHTPONBHOIO rpynoto (p < 0,05); *: BiporigHicTb po36ixHOCTEN NOPIBHAHO 3 XBopuMM Ha IXC 6e3 nopyLueHs 06MiHy 3anisa
(p < 0,05); ™: BiporigHicTb po3bixHocTein Mix xsopumu Ha IXC i3 3A it abcontoTHum nateHTHUM 3[ (p < 0,05).

234

VLF

B aKTUBHWIA nepioa,

mc?

VLF

B NacUBHWIA nepioga,

mc?

CepepHs YCC
B NacUBHMI nepioa,

LinpkapHui inpekc

r=-0,62;p <0,05

r=-0,66; p < 0,05

®eTyiH, Hr/Mn

r=-0,64; p <0,05
SDNN-ingekc

B MacMBHUIA nepioA,
Mc

HRVT

B aKTUBHWI nepioa,
yM. of.

r=+0,80; p < 0,05

r=-0,66; p <0,05

r=+0,83; p < 0,05
®eTyiH, Hr/mMn

r=+0,73; p < 0,05

LF

B NacMBHMIA nepioA,
mc?

BukoHanu kopensuinHWi aHanis nokasHukie ge-
POKIHETUKM, KNiHIYHOI remorpamMu Ta piBHA eTyiHy-A.
Tak, y rpyni xBopux i3 3JA piBeHb eTyiHy-A npsmo
KOpENtoBaB i3 KOHLeHTpauiet deputuHy (r = +0,54,
p <0,05) Ta HT3 (r = +0,75, p < 0,05). Y rpyni nauieH-
TiB i3 cynyTHIM dbyHKUiOHanbHUM 3[] piBeHb eTyiHy-A
NPSIMO KOPEMNtOBaB i3 KinbkicTio eputpoumTis (r = +0,66,
p < 0,05). Y xBopux 3 abcontoTHM nateHTHUM 3[ He
BUSIBUNM BiPOTiQHWX KOPENALiiHNX B3aEMO3B'A3KIB MiXK
noKasH1KaMu OepoKiHETUKM, KMiHIYHOI remorpamu Ta
piBHeM peTyiHy-A.

OcobnmBoCTi iWeMiYHUX, BEreTaTMBHUX NOpPYLUEHb
i CTaH KapgianbHOro peMmogerntoBaHHs y xsopux Ha IXC
i3 CynyTHIM 3anisofediunMToM HaBegeHo B nonepeaHix
ny6nikauisx [30]. LLnsxom kopensuinHoro aHanidy BcTa-
HOBUMW HU3KY 3B’A3KIB MiX piBHEM peTyiHy-A Ta nokas-
HUKaMK KapAianbHOro peMoaentoBaHHs y XBopux Ha IXC
i3 cynyTHIM gediumTom 3anisa. Tak, y nauieHTis i3 30A
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r=-0,67; p<0,05

r=+0,71;p<0,05

Puc. 1. KopensiuinHi 38's3-
KW Mix piBHEM heTyiHy-A
Ta nokasHukamv BCP y
navuieHTis i3 3MA.

SDNN-iHaekc

B aKTUBHUWI nepioa,
MC

r=-0,67; p<0,05

RMSSD-inaekc
B MacuBHMIA nepioA,
MC

Puc. 2. KopensuinHi B3ae-
MO3B'A3KI MiX piBHEM be-
TyiHy-A Ta nokasHuKammn
BCP y xsopux 3 abcontoT-
HUM naTeHTHUM 3[1.

SDNN-iHaekc

B NacvBHUM nepiogA,

MC

r=+0,76;p < 0,05

LF/HF
B NacMBHWIA nepioA,
yM. of.

r=+0,78; p<0,05

HRVT

B MacuBHUI nepioA,
yM. of,.

piBeHb heTYiHy-A 3BOPOTHO KOPENtoBaB i3 TOBLLMHOH) 3a-
[HbOI CTiHKMW niBoro winyHouka (ML) (r=-0,60, p < 0,05). Y
XBOPMX i3 naTeHTHM 3[1 BUSIBNEHO NpsiMi B3AEMO3B's13KM
MiX KOHLIEHTpaLjieto (heTyiHy-A Ta cniBBigHOLEeHHsM E/A
(r = 40,66, p < 0,05). 3ayBaxumo, LLO y rpyni XBOPUX
i3 doyHkuioHanbHM 3[0 He 3achikcoBaHO AOCTOBIPHMX
KOpensALinH1X 3B'A3KiB MiX piBHEM eTyiHy-A Ta CTaHoM
KapaianbHOro pemMofentoBaHHs.

BcTaHoBneHo, LWo H13bkiA piBeHb OeTYiHY-A y XBO-
pux Ha IXC i3 cynyTHIMW NOPYLIEHHAMU (DEPOKIHETUKN
Ta 6e3 Hux nigsuwye B 1,5 pasa yacrtoty rineptpodii
miokapga JIL (BP = 1,485; 95 % [l 1,04-2,13; p < 0,05),
B 1,6 pasa — pu3uK BUHUKHEHHS AiaCcTonNiYHOI AMCYHKLUT
JIW (BP = 1,607; 95 % Al 1,02-2,54; p < 0,05).

BusiBunu H13ky 3B8’a3kiB MiX piBHeM doeTyiHy-A Ta no-
KasHvkamu BapiabenbHOCTi cepLieBoro putMy. Y nauieHTiB
i3 30A (puc. 1) 3adpikcyBanm 3BOPOTHI B3aEMO3B'sI3KM MixK
piBHEM (heTYiHOM-A Ta UMpkagHUM iHgekcom (r = -0,62,
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p <0,05), SDNN-iHaekcom B akTvBHMI nepiog (r = -0,67,
p < 0,05), VLF B aktmBHui nepiog (r = -0,66, p < 0,05),
SDNN-iHgekcom y nacvsHwiA nepiog, (r = -0,64, p < 0,05),
RMSSD y nacveHui nepiog (r = -0,67, p < 0,05).

Y xBopvx 3 abCONMKTHUM naTeHTHUM 3[ BCTaHo-
BUMW HU3KY B3aEMO3B'AI3KIB MiX piBHEM heTyiHy-A Ta
nokasHukamv BCP i B akTUBHUI, i B NaCUBHWUI nepioau
(puc. 2): cepenHboto YCC y nacvBHuin nepiog (r = -0,66,
p <0,05); HRVT B aktusHum nepiog (r = +0,80, p < 0,05);
SDNN-iHgekcom y nacuBHui nepiog (r = +0,76, p < 0,05);
HRVT y nacvBHuin nepiog (r = +0,78, p < 0,05); VLF y
nacveHui nepiog (r = +0,83, p < 0,05); LF y nacueHun
nepiog (r = +0,73, p < 0,05); LF/HF y nacuBHui nepiog
(r=+0,71,p <0,05).

3a3Hauynmo, Lo y rpyni NauieHTiB i3 CymyTHIM dyHK-
LioHanbHUM 3[] He BUSIBMNM JOCTOBIPHWX KOPENSILNHMX
3B’A3KiB Mix nokadHukamu BCP i piBHem teTyiHy-A.

Cepen xBOpuX i3 piBHEM (DETYiHY-A, LLO HIDKYMIA
3a (pisionoriyHui, BeretaTnBHy AUCHYHKLIID BHACMIOOK
aucbanaxcy cniseigHoweHHs LF/HF BusiBnsnu Bipo-
rigHo vacriwe i B akTuBHWA (x2= 11,43, p < 0,05), i B
nacusHWiA nepiogu (x2=7,71; p < 0,05). H13bkuii piBeHb
detyiny-A y xBopux Ha IXC He3anexHo Bif cTaHy 0OMiHy
3anisa nigBuLLyBaB PU3UK BUHWKHEHHS BereTaTUBHOI
AncdyHKLii: B akTMBHUIA nepioa y 2,14 pasa (BP = 2,143;
95 % [l 1,22-3,76; p < 0,05), y nacusHuin —y 1,95 pasa
(BP =1,952; 95 % [l 1,10-3,46; p < 0,05).

06roBopeHHA

BcraHosunu, wo y nauieHTiB 3 IXC: cTabinbHoW CTEHO-
Kapaieto Hanpyrn HesanexHo Bi HasiBHoCTI 3[1 BuU3Ha-
YaloTb HUXYI 3a (pisionoriyHi KoHUEeHTpaLii eTyiHy-A.
Taki pesynbratu He cynepeyatb AaHVM MiKHAPOOHMX
pocnigxeHb. Tak, y poboti Michael Lichtenauer et al.
noKasaHo: nauieHTu 3i CTabinbHOW CTeHoKapaieo Ma-
0Tb HWXYWIA piBEHb (hETYiHY-A MOPIBHSHO 3 XBOPUMM
6e3 cumnTomiB (73,1 + 22,7 mkr/mn npotu 83,7 + 26,2
mkr/mn, p = 0,047) [31]. 3icTaBHi pesynbratit oTpuManu
Kemal Goger et al.: piBHi cupoBaTkoBux Giomapkepis
(30kpema dbeTyiHy-A) 3Ha4HO HWkui B mauieHTiB 3 IXC,
HXX Y KOHTPOMbHIN rpyni [32].

Y Hawomy JocnifxeHi BCTaHOBUAM, WO XBOPi Ha
IXC i3 cynyTHb010 3[JA Manm 4OCTOBIPHO HUMXYMI PiBEHD
etyiny-A (Ha 12,8 %), Hix nauieHTn 3 cynyTHiM abco-
nMoTHUM nateHTHUM 3. Y rpyni XBopux 3 abCoMoTHAM
nateHTHUM 3[ 3acbikCcyBanu TEHOEHLI0 4O HUXYOro
piBHA ETYIHY-A, HiX Yy NauieHTiB i3 yHKLiOHaNbHUM
natenTHum 3[. Lie cBigunTb Npo NoCTynoBe 3MEHLLEHHS
11010 KOHLIEHTpaLLii MPsiIMO NPOMNOPLIAHO CTYMEHIO Nporpe-
CyBaHH$ C1aeponeHii.

Y pe3ynbrati KOpenawiiHoro aHaniay Mix nokasHu-
Kamn hepOoKIHETWKM, KMiHIYHOI reMorpaMu Ta piBHEM
deTyiHy-A BU3HaUYMNKM BiporiaHi kopensuiiHi B3aemo-
3B'A3KM MK KOHLUeHTpauieto deputuHy, HT3 i piBHEM
detyiny-A y rpyni xBopux i3 30A; Mix piBHeM deTyiHy-A
Ta KiNbKICTIO €pUTPOLMTIB Y Tpyni MauieHTIB i3 CynyTHIM
doyHKUiOHanbHUM 3.

B excnepumeHTansHomy gocnimxenHi R. H. Ebrahim
Ali et al. BcTaHOBMMW, WO Y LLypiB 6€3 NopyLUeHb 0OMiHY
3anisa 3 iHOYKOBaHOK TEPMIHAmNbHOK XPOHIYHOK XBO-
po6oto Hupok (XXH) ponatkoBe BBeaeHHs eTyiHy-A
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OpwuriHaAbHI AOCAIAKEHHS

CMPUYMHSIE ICTOTHE 3HUXEHHS1 CUPOBATKOBOTO (PepUTUHY
Ha Tni 3BiNbLLEHHS PiBHSA CPOBATKOBOIO 3aniaa Ta 3ararnb-
HOI 3ani303B’A3yBasbHOI 3aaTHocTi cuposatku [17]. Mig
Yac HaLIOoro AOCNIMKEeHHS BUKMHOYUNM navieHTiB i3 XHH
[II-V cTagin, Wwo morno 3yMoBWUTU HaBeAEHi pe3ynsTaTu.

3riaHo 3 BiBOMOCTAMM HAyKOBOI NiTepaTypm, HU3bKUI
piBeHb heTyiHy-A Moxe ByTV NOB'A3aHNI i3 HECTIPUATIIN-
BVM BMIMBOM Ha oyHKUito JILL Ta ioro pemogentoBaHHs
nicns nepexeceHnx roctpux copm IXC Ta nig yac
¢hopmyBaHHa XCH [7,33,34,35]. 3azHaummo, L0 HW3bKi
KOHUEeHTpaUii deTyiHy-A 3yMOBMIOIOTL 30iNbLUEHHS TpU-
BanocTi 3anasibHoro NpoLecy, a 0TKe N HAAMIPHWIA CUHTE3
KapAiOTOKCUYHKX LIMTOKIHIB, LLO TaKOX MiABULLLYHOTb PUNK
pemopentoBanHs JLL [34].

BcranoBunm, wo y xeopux Ha IXC i3 3[A piBeHb
eTyiHy-A KOpentoBaB i3 TOBLUWHOK 3aAHLOI CTiHKM
JILW, y xBopwux i3 nateHTHUM 3[] — 3i CniBBiAHOLIEHHSAM
E/A. Kpim TOro, nig 4Yac Hawworo AOCHiMKEHHS BUSIBUMN,
o HesanexHo Bia cragii 30 xsopi Ha IXC i3 HW3bkM
piBHEM (PeTYiHYy-A Manu nigBULLEHUI PU3KK rinepTpodii
miokapga J1LW (BP = 1,485; 95 % Al 1,04-2,13; p < 0,05)
Ta voro giactoniyHoi aucdyHkuii (BP = 1,607; 95 % [l
1,02-2,54; p < 0,05).

GanY. et al. 3po6uny BUCHOBOK, LLIO 3HVXXEHHS PIBHS
CYpPOBATKOBOIO (PeTyiHy-A NoB’s3aHe 3 MiABULLIEHUM pU-
3MKOM BUHUKHEHHS! AiaCTONIYHOI ANCAYHKLIT y naLieHTiB,
ki nepebyBatoTb Ha NNaHOBOMY remogjaniai [36].

®eTyiH-A Mae pisHi PyHKLUii, 0aHa 3 HUX — perynaisa
Kanbuugikauii KiCTOK i CyauH LWNAXOM TYMYacoBOro
YTBOPEHHS PO3UYMHHUX KOMOIAHWMX cdpep, WO 34aTHi
3anobiraTu KpucTanisauii rigpokcuanaTuTy i aHomanb-
Hin kanbuudikayii B TkaHMHax [37]. BiH € iHribiTopom
no3akicTkoBOi Kanbumndikauii [1,4,38]. Husbki piBHi
eTyiHy-A B nna3mi noB’si3aHi 3 iCTOTHILIOKW Kanbuu-
(hikauieto KOpOHapHUX apTepil i cepueBMx KnanaHis
[39], a HasBHICTb BMPaXXEHOTO KanbLMHO3Y KianaHiB
cepLs Yepes HU3Ky HelporymoparbHuX 3MiH (akTueauis
npo3anarnbHUX UATOKIHIB, (pakTopiB pocTy, CneumnivHmX
npoTeiHiB) BnnmBae Ha ctaH BCP [40,41]. Tak, y pobori
José M. Torres-Arellano et al. [40] noka3aHo: XBopi Ha
KanbLMHYlO4y XBOpPOOy aopTanbHOro knanaHa Manu
BULL 3HaveHHs LF, LF/HF nopiBHsHO 3 ocobamu Ge3
3MiH aopTanbHOro knanaHa. HasiBHIiCTb KanbUMHATIB
aopTasbHOro knanaHa 3ymoBnioe aucbanaHc BereTa-
TWBHOT HEPBOBOI CUCTEMM | CUMMNATUYHOTO, ¥ Napacum-
naTtuyHoro Biaainis [42]. Hwee-Yeong Ng et al. Busisunu,
L0 Kanbumudikauis nepnepnyHnx apTepiit HeraTuBHO
kopentoe 3 LF i HF [43].

Y HaloMy JOCHiMKEHHI BCTAHOBIIEHO, LLO NPY HU3b-
KoMy piBHi (heTyiHy-A B nnaami kposi y xsopux Ha IXC 3
abcontoTHM nateHTHUM 3[1 BiabyBaeTLCA NiABULLEHHS
VLF y nacusHui nepiog, LF y nacvsHwii nepioa, LF/HF
y nacuBHui nepioa. Lie MoxHa nosicHuTy akTusauieo
CYMNATWUYHOI NIaHKW BEreTaTMBHOI HEPBOBOI CUCTEMU Ha
TN 3HWKEHHS piBHA BGioMapkepa, Lo 3yMOBMOE CUMMa-
To-NapacumnaTu4HuiA aucbanaHc.

Brim, y xBopux i3 3[A Hu3bkKi piBHI peTyiHy-A manu
3BOPOTHI B3aEMO3B's13kM 3 NokasHukamu BCP: uyipkagHum
iHoekcom, SDNN-iHoekcom B akTMBHMIA nepiod, VLF B
aktmeHui nepioa, SDNN-iHgekcoM y nacvsHWiA nepiog,
RMSSD y nacusHuin nepioa. Lle cBigunTb Npo peaykLito
3aranbHoi BapiabenbHOCTI CepLEeBOro pUTMy BHaCMigok
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NPUrHiYeHHs aKTUBHOCTI NapacMMnaTU4HOI NaHKu Yepes
NPOrpecuBHE 3HIPKEHHS 3anacis 3anisa B opraHiami Ta
piBHS peTyiHy-A. Kpim Toro, y Hawomy AOCRimKeHHI
BCTaHOBWIN: HU3bKUI piBeHb eTyiHy-A y xBopux Ha IXC
He3arnexHo Bif cTaHy 0OMiHy 3ani3a nigBuLLyBaB pu3nk
BVHWKHEHHS BereTaTyBHOI AMCHYHKLIT (B aKTUBHUMI nepioz
—Y 2,14 pa3a, B nacvsHwii — B 1,95 pasa).

BucHoBKU

1. BcraHoBneHo, Wwo y xsopwx Ha IXC, acouiioBaHy 3
3[] pi3HuX CTyneHiB, BinOyBaETHCS NOCTYNOBE 3MEHLLEHHS
KOHLeHTpaLii peTyiHy-A NpsiMO MPONOPLIAHO CTyNeHo
NPOrpecyBaHHs CUAEPOMNEHii.

2. 3HWKeHHs piBHA deTyiHy-A y xBopux Ha IXC
CMPVYMHSIE NOTMMONEHHS NOPYLUEHb MOKa3HUKIB 0BMiHY
3ari3a Ta KniHiYHOI reMorpamu, HeraTMBHO BMNMBAE Ha
CTPYKTYPHO-(PYHKLIOHaNbHUI CTaH Miokapada Ta Bapia-
6enbHicTb cepuesoro putMy. Lle ninTBepmxeHo Bigno-
BiJHWMU KOPENALiiHUMM 3B’A3Kamu.

3. Husbkuin piBeHb etyiHy-A npu IXC i 3[ nigsw-
LLyEe pU3VK BUHWMKHEHHS rinepTpodii JTW (B 1,5 pasa),
diactoniyHoi amncdyHkuii JLL (B 1,6 pasa), BereTatuBHoi
AncyHKLii B akTveHUI (B 2,14 pa3a) i nacusHum (B 1,95
pasa) nepiogu.

MepcnekTUBM NoganbLMX AOCHiAXKeHb NoNsAraoTb
Y BVBYEHHI ePEeKTUBHOCTI KOMNNEKCHOro NikyBaHHs IXC,
Lo nepebirae Ha Tni aHEMIYHOTO CUHOPOMY.
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Bigomo, Lo pemogentoBaHHs anxansHux wnsxis (ALU) npu 6poHxianbHin actmi (BA) cnpuunHsie nporpecyBaHHs QuxanbHoi
HEeJOoCTaTHOCTI, 8 OXMPIHHSA € 4OAATKOBUM YMHHUKOM 3ananeHHs, a omxe 1 pemoaentoBanHs LU BHacnigok nocuneHHs npo-
AyKUii MaTpukcHux npoteinas (MMI). HegoctaTHb0 BYBYEHUMY 3anULLAIOTLCS MexaHiaMy pemogentoBanHs AL npu pisHmnx
¢heHoTmnax BA, i 30kpema B kOMOPBIZHUX XBOPUX.

MeTa po6oTu — focnigutv BMICT Mapkepis pemogentoBaHHst MMI-1, MMI-9 i TKaHUHHOTO iHriGiTopa MaTPUKCHUX NpoTeiHa3s
(TIMT-1) y xBopux Ha BA 11 0upiHHSA 3anexHo Bi Biky AeBIOTY, TSXKKOCTI nepebiry Ta piBHs KOHTporto BA.

Marepianu Ta metoau. O6cTexunu 195 xsopux Ha BA, acoLiioBaHy 3 OXMPIHHAM. Y KOHTPOIbHY rpymy 3anyuunu 95 npak-
TUYHO 300pOoBYX OciD. MavieHTiB noginunn Ha Agi rpynu: y | rpyny 3anyumnm 100 XBopux i3 paHHiM, a B Il — 95 oci6 i3 nizHim
nebtotom BA. [locnimkeHHst cxBaneHe KoMicieto 3 nuTaHb GioeTukn CyMCbKOro aepxaBHoro yHiBepeutety. CTaTUCTUYHUI
aHani3 pesynbrartiB 34incHUNM 3a gornomoroto nporpamm SPSS-17.

Pesynkratu. Bvict MMM-1, -9 i TIMIM-1 Buwwid y xBopux Ha paHHto (129,40 + 7,86 Hr/mn; 177,30 + 9,19 Hr/mn; 142,40
12,22 Hr/mn BignosigHo) Ta nisHio (196,60 + 9,62 Hr/mn; 289,80 + 16,23 Hr/mn; 187,50 + 11,34 Hr/mn BignosigHo) BA 1
OXMPIHHS NOPIBHSHO 3 rpynoto koHTporio (p < 0,005). Mpu nisHboMy AebroTi BA Ui NokasHWKM BipOrigHO BULL 3a BignoBigHi
Y XBOPUX Ha paHHio BA.

Bwmict MMIM-1, -9 ta TIMI-1 He Bigpi3HABCS 3anexHO Bif TAXKOCTI nepebiry y XBopux Ha paHHio BA (p > 0,05), Buwwuin npu
TskkoMy nepebiry nisHboi BA nopieHaHO 3 HeTspkkuM (p < 0,05). Pisri MMI-1 i MMI-9 y xBopvx Ha paHHto, ni3Hio BA i
OXMPIHHS BULL MPY HEKOHTPObOBaHOMY Nepebiry 3axBOPIOBaHHS MOPIBHSHO 3 BiANOBIAHVMM MOKa3HUKaMM NPy NOBHOMY 1
YaCTKOBOMY KOHTPOI, ane npu nisHboMy AeD0Ti nepeBuLLYBasin Taki MOPIBHAHO 3 paHHIM.

BucHoBku. BpaxoBytouun pesynstaTi AOCHIIKEHHS, MOXHA MPUNYCTUTK, WO KoHueHTpauii MMIM-1, MMIT-9 i TIMI-1y xsopux
Ha BA 11 oxupiHHA MOXYTb 6yTI Biomapkepamu pemoaentoBaHHs [LL, 3okpema TsikkocTi nepebiry Ta piBHs KOHTposo BA.

The content of matrix metalloproteinase-1, -9 and tissue inhibitor of matrix
metalloproteinase-1 in patients with bronchial asthma and obesity

V. V. Kachkovska, L. N. Prystupa

Airway remodeling is a significant factor in the progression of respiratory failure in bronchial asthma (BA). Obesity can
contribute to inflammation, and consequently — airway remodeling, by increased production of matrix proteinase (MMP).
However, the mechanisms of remodeling in different phenotypes of BA, especially in comorbid patients, remain poorly
understood.

The aim of the research was to examine the levels of remodeling markers MMP-1, MMP-9 and tissue inhibitor of matrix
proteinases (TIMP-1) in obese asthmatic patients, taking into account their age at the onset of BA, the severity of symptoms
and the level of control.

Material and methods. 195 patients with BA associated with obesity were examined. The control group consisted of 95
practically healthy people. Patients were divided into two groups: Group | included 100 patients with early onset, and Group
Ilincluded 95 patients with late onset of BA. The study was approved by the Bioethics Commission of the Medical Institute of
Sumy State University. Statistical analysis of the obtained results was carried out using the SPSS-17 program.

Results. The content of MMP-1, -9 and TIMP-1 was higher in patients with early (129.40 + 7.86; 177.30 £ 9.19; 142.40 =
12.22 ng/ml, respectively) and late (196.60 + 9.62; 289.80 + 16.23; 187.50 + 11.34 ng/ml, respectively) BA with obesity
compared to practically healthy individuals (p < 0.005). Patients with late-onset BA associated with obesity likely had higher
indicators than those with early BA. In patients with early BA, the levels of MMP-1, -9, and TIMP-1 were not significantly
different depending on the severity of the disease (p > 0.05). However, in patients with severe late BA, the levels of these
markers were higher compared to those with mild BA (p < 0.05). Levels of MMP-1 and MMP-9 in patients with early-onset and
late-onset BA with obesity were higher in the absence of disease control compared to those in complete and partial control,
but in late-onset exceeded those in early-onset.

Conclusions. Considering the obtained results, it can be assumed that the level of MMP-1, MMP-9 and TIMP-1 in obese
patients with BA can serve as biomarkers of airway remodeling, namely, the severity and the level of BA control.
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Y pesynbrarti 4OCnigXeHb BCTAHOBUMM 3HAYYLLICTb pe-
MopentoBaHHsA BpoHXIB ANs HecnpuATnmBoro nepebiry
6poHxiansHoi acTmm (BA). Bigomo, Lo pemoaentoBaHHs
AnxansHux wnsxis (L) nporpecye 3 nocuneHHam
TSDKKOCTi 3aXBOPIOBAHHS, CMPUYMHSIE NPOrPeCyBaHHS
AnxanbHol HegocTaTHocTi. BetaHoeneHo, wo npu BA
HanBaxnuBiWWMKU Mapkepamu pemoaentoBanHs AL
€ MaTpukcHa metanonpoteiHasa (MMM)-1, MMIM-9 i
TKaHWHHWIA iHriGITOp MaTPUKCHUX MeTanonpoTeiHas
(TIMIM)-1, a gucbananc mixx MMI-9 i TIMIM-1 nosicHtoe
1oro nporpecysanHs [1,2].

HasiBHICTb OXUPiHHS MOXe 3yMOBOBaTW MigBU-
weHHa npoaykuii MMI, nocuneHHsa 3ananeHHsa Ta
pemMogentoBaHHs 6poHxiB [3,4,5]. Peaynstati KniHiuHUX
JocnigxeHb NiATBEPOXYOTb, WO OXUPIHHA MOAYMOE
yHKUiT IMyHHUX, eniTenianbHUX i rMageHbKOM S30BUX
KniTH, chibpobnacTi, a TaKoX 3MIHIOE KNITUHHUI Cknag,
[LU. BpewTi ue npu3BoanTb 40 iX peMoAentoBaHHs
[3,6]. TeTeporeHHICTb MEXaHI3MIB MOTO BUHUKHEHHS Ta
NPOrpecyBaHHs 3yMOBITIOE crieLmdivHi EHAOTMNM peEMO-
fentoBaHHsa LU npu BA [7,8].

HepoctaTHbO BUBYEHUMM 3aMULLIAKOTHCS MEXaHI3MM
peMogerntoBaHHs npu pisHux deHotunax bA, ocobnmeo
y XBOpuWX Ha BA, Lo acoujnoBaHa 3 OXMPIHHAM.

Merta po6otu

JocnignTn BmicT mapkepiB pemopgentoBanHs MMI-1,
MMI-9i TIMIT-1'y xBopyx Ha BA 1 OXUPIHHS 3anexHO Bif,
Biky Ae0HOTY, TskKOCTi nepebiry Ta piBHs KOHTponio BA.

Marepianu i meToAU AOCAIAKEHHA

JocnimkeHns 3aincHuny npotarom 2016-2019 pp. Ha
6asi nynbMoHomMoriyHoro BiagineHHsa KomyHanbHoro
HekomepLiiHoro nignpuemcTaa Cymcbkoi obnacHoi pagu
«CyMcbka obnacHa krniHiyHa nikapHs». Y OOCNimKEHHs
3anyunnmn 553 xBopux Ha BA, siki npoxusanu y M. Cymu
Ta CyMcbkiit obnacTi, 3BepTanucs Ans KoHcynbTauii B
nonikniHiky 3aknagy 4 Bynu rocnitanisoBani Ans Bepu-
dhikawii AgiarHo3y, BUKIIOYEHHS Yy MiATBEPIKEHHS HLLIOT
6poHxonereHeBoi naTonorii Ta kopekwii Tepanii. Ha apy-
romy etani obpanu 195 xBopux Ha BA, Lo acouiioBaHa
3 OXKMPIHHSAM.

Kputepii 3anyy4eHHs nauieHTiB y AOCIIMKEHHS — BiK
18 pokiB i BinbLue; BCTAHOBNEHUI AjarHO3 NePCMCTYYOT
6pOHXianbHOT acTMM Pi3HIX CTYMEHIB TSHKKOCTI BiANOBIgHO
[0 YWMHHWX HOPMATUBHWX AOKYMEHTIB, MiATBEPMKEHNIA
LaHvmu criiporpaddii (3BOPOTHICTb GpOHXianbHOI 06CTpyk-
uii — npupict 06’emy ¢hopcoBaHOro BUAKUXY 3a NepLuy
cekyHay 212 % 12200 mn Big BUXiGHOTO PiBHA Micns npobu
3 400 mkr canbbyrisTamory); MOXNMBICTb NPaBUIbHOO
BUKOPWCTaHHS1 Ba3nCHMX npenaparis; BiACyTHICTb 3a-
TOCTPEHHS NPOTATOM MiHIMyM 1 Micaus 4O 3anyyveHHs;
BIiJCYTHICTb KypiHHSI B @HaMHE3i; HasiBHICTb MMCbMOBOI
iHpopMOBaHOi 3roam Ha yyacTb.

KpuTepii BUKNOYEHHA — AiarHOCTOBaHa TsXKa
CynyTHs maTororis (4eKoOMNeHCcoBaHi XBopobwn cepLe-
BO-CYAVHHOI CUCTEMU, MEYIHKU, HUPOK); Ty6epKynbo3
nereHb, CMHAPOM HabyToro iMyHoaedILMTY; LyKpOBWiA
diabet 11 2 TuniB; nepioa BariTHOCTI Yu NakTawii; BUSB-
NEHi XpOHiYHe OOCTPYKTUBHE 3aXBOPIOBAHHSA NeEreHb,

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

OpwuriHaAbHI AOCAIAKEHHS

6poHxoekTasn, capkoifos, ibpo3s nereHb, iHTEPCTU-
LianbHi 3aXBOPIOBAHHS NEreHb; OHKOMOTiYHI XBOpoOY;
MCUXiYHi, HEBPONOTiYHi 3aXBOPIOBAHHS; MEANKAMEHTO3-
Ha (HapKOTWYHa) i/4n anKkoronbHa 3anexHicTb; CUHAPOM
lueHka—KywuHra; HebaxaHi sBMLa, WO BKMOYaTh
peakuii rinepyyTnMBOCTI Ha MeaVKaMeHTU, HECYMICH 3
NPOJOBXEHHAM JOCTIIKEHHS; HE3AATHICTb BUKOHYBATU
NPOTOKOS CNiPOMETPUYHOIO AOCNIAXKEHHS; NOCTiHE
MPUAMaHHA CUCTEMHWX FMHOKOKOPTUKOIAIB; KpiM TOro,
y JOCTiMKEHHS HE 3any4any akTUBHUX KypLiB Ta ocio,
AKi Kypunu paHilue.

Y KOHTpOMbHY rpyny 3anyyunu 95 npakTtuyHo
3a0poBux ocib 6e3 cumntomiB BA, aneprii Ta atonii B
iHOVBIOyanbHOMY Ta CiMeiHOMY aHamHesi. Bei obeTexeHi
nonepeaHbO mignucany iHpopMoBaHy 3rogy Ha yvacTb
Y AOCTIMKEHHI.

lMauieHTiB NOAINMAN Ha ABi rpynu 3anexHo Big Biky
nebtoty: fo | rpynu 3anyumnu 100 xBopwx i3 paHHiM, a
no |l — 95 nauieHTiB i3 nisHiM gebiotom BA. [liarHos BA,
TSKKICTb Nepebiry, piBeHb KOHTPOITO BCTAHOBWIH 3rifHO
3 pekomeHgauismm GINA-2016 Ta ii HacTynHUMK Bep-
cisgsmu [9]. [iarHOCTUKY OXUPIHHA 30iCHANKM BIONOBIAHO
Ao Hakasy MO3 Ykpainu Big 05.08.2009 Ne 574 «[po
3aTBEPKEHHS MPOTOKOMIB HAAAHHS MEAMYHOT AOMOMO-
M NauieHTam 3 eHOOKPUHHUMU 3aXBOPIOBaHHAMUY Ta
pekomenaauin BOO3 (1999), Esponeicbkoi AcouiaLlii 3
BMBYEHHS OXMpiHHA (EASO, 2016).

Cepepn obcTexermnx xBopux — 360 (65,1 %) xiHok i 193
(34,9 %) vonosikv. Cepepnin Bik xBopux Ha BA cTaHOBMB
42,39 + 0,71 poky, oci6 i3 rpynu koHTporio — 44,10 £ 1,53
poky (F =1,029; p=0,311).

TIMM-1, MMI-1 i MMTI1-9 Bu3Hauunu 3a gono-
moroto Habopis Ans iMmyHodepmeHTHoro aHanisy IBL
International GMBH (Hamburg, Germany) Ha 6asi
LIeHTpy KONEKTUBHOrO KOPUCTYBaHHS HaykoBWUM 0O-
nafgHaHHaAM «LleHTp GiomeanyHmx gocnigpkeHb» Ha-
BYanbHO-HAYKOBOrO MEAWYHOrO iHCTUTYTY CymMCbKOro
[epXXaBHOro yHiBepcuteTy Ha obnagHaHHi GBG Stat
Fax 303 Plus.

[ns ouiHoBaHHA KOHTponto BA Bukopuctanu onu-
TyBanbHk ACQ-5. 3aranbHuin 6an obpaxoByBanu sk
cepegHe apudMeTyHe Ansa 5 Bignosigew i ouiHoBanm
TaK: AKWO cepedHin 6an craHoBuTb <0,75 — xopowumit
koHTponb BA; 0,75-1,50 — yacTkoBuiA; >1,5 — HEKOHT-
ponboBaHWi nepeoir.

[JocnigxeHHs cxBaneHe Komicielo 3 nuTaHb npo
LOTpUMaHHs 6ioeTukM nig Yac ekcnepuMeHTanbHUX i
KNiHIYHUX fOCnimKeHb HaB4anbHO-HayKoOBOrO MEAUYHOro
iHCTMTYTY CYyMCBKOrO AepKaBHOTIO YHIBEPCUTETY (BUTST 3
npotokony Big 26 notoro 2016 poky Ne 3/2).

CTaTUCTMYHMIA aHani3 pesynbratiB 34incHUNM 3a
gonomoroto nporpamu SPSS-17. [Ins ouiHOBaHHSA
¢hopmm posnoginy napameTpis, WO OLiHIOBaN, BUKO-
puctanm Tect KonmoropoBa—CmupHoBa. Y pesynbrarti
BU3HAYMUNM NapaMeTPUYHi YA HenapamaTpuyHi Metoam
CTATUCTUYHOIO OMNpaLloBaHHS AaHux. Kputepin diwepa
3acTocyBanu ANs OLHIOBAHHS KiflbKICHAX MOKa3HWKIB.
[ns oUiHIOBaHHS BiAMIHHOCTEN Y HE3aneXHMX BUbipkax
BMKOpUCTANN HenapaMeTpu4Hi KpuTepii Binkokco-
Ha, MaHHa-BiTHi Ta Kpackena—Bonnica. Bci tectu
[ABOCTOPOHHI, 3Ha4YeHHs p < 0,05 BBaxkanu CTaTUCTUYHO
[AOCTOBIPHUM.
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Tabauusa 1. Bmict maTpukcHoi meTanonpoTeiHasu-1, -9 Ta TkaHWHHOTO iHribiTopa MaTpUKCHUX MeTaronpoTeiHas-1

{royna,n = 100 i 1pyna,n =95 Kormpon, n =95 EX P

MMM-1 129,40 £ 7,86 196,60 + 9,62 46,80 £1,77 0,001 0,001 0,001
MMM-9 177,30 £9,19 289,80 + 16,23 43,40 £1,39 0,001 0,001 0,001
TIMM-1 142,40 £12,22 187,50 + 11,34 43,30 £1,13 0,001 0,001 0,004
MMM-9/TIMM-1 2,11+0,21 1,93+0,13 1,00 £ 0,001 0,001 0,001 0,001

p,: BIPOriAHICTb BIAMIHHOCTI MiX NOKa3HWUKOM | rpyny Ta KOHTPONEM; p,: AOCTOBIPHICTb BIAMIHHOCTI MiX NOKa3HUKOM |l rpynu Ta KOHTPONeM; p,: BIPOTiAHICTb BIAMIHHOCTI Mix
nokasHukamu | 1a Il rpynu.

Tabauua 2. BmicT MapkepiB peMofentoBaHHs 3anexHo Bif TsKKOCTI nepebiry

I rpyna, n =100 Il rpyna, n =95
335wwITwanin=80 lp Hetmwoin=32  Twxwin=63 ___[p |

MNMoka3sHuK, Hr/Mn

MMIM-1 135,30 £ 19,17 127,90 £ 8,65 0,710 137,50 £ 14,49 226,70 10,73 0,001
MMIM-9 135,20 £ 18,72 187,80 + 10,21 0,020 187,40 £ 18,53 341,80 + 19,64 0,001
TIMM-1 126,60 + 25,59 146,30 + 13,92 0,520 148,40 £ 16,98 207,30 + 14,21 0,013
MMM-9/TIMM-1 1,66 0,37 2,22+0,23 0,270 1,78 £0,25 2,01+0,16 0,410

Tabauua 3. BMiCT MapkepiB pemMofentoBaHHS 3anexHo Bif piBHS KOHTponto bA

I rpyna, n =100 Il rpyna, n = 95

MokasHuK, Hr/mn

NoBHUIA 4acTKoBUA HEKOHTPONbOBaHMUI NoBHUI 4acTKoBuA HEKOHTPONbOBaH
KOHTpOnb, n = 12 KOHTpoOnb, n = 34 nepebir, n = 54 KOHTpOnb, n = 5§ KOHTpOnb, n = 35 nepebir, n = 55

MMI1-1 77,10 95,30 162,40 0,001 162,20 148,50 230,40 0,001
(61,56; 92,61) (80,11; 110,48) (138,32; 186,49) (57,77; 266,63) (118,35, 178,74)  (207,48; 253,21)

MMI-9 67,50 131,20 230,70 0,001 99,00 205,00 361,10 0,001
(46,36; 88,64) (108,22; 154,25)  (209,83; 251,51) (54,22; 143,78) (162,73;247,21)  (322,16; 400,02)

TIMN-1 117,60 132,0 154,40 063 112,80 165,50 208,20 0,060
(64,22; 170,94) (91,49; 172,50) (118,09; 190,72) (20,41; 205,19) (126,15;204,93)  (179,44; 236,96)

MM-9/ TIMM-1 0,87 1,57 2,72 0,002 1,31 1,65 2,17 0,090
(0,41; 1,33) (1,18; 1,96) (2,07; 3,38) (0,02;2,58) (1,28;2,02) (1,79; 2,54)

Pe3yabrati pa3i Tsbkkoro nepebiry NopiBHSHO 3 HeTsbkkM (p = 0,02).

BpaxoBytoun reteporeHHICTb MaToreHETUYHUX MeXaHi3-
MIiB pemogentoBaHHs npu pisHux peHoTunax BA [7,8],
[OCTignnM BMICT MapKepiB peMOAENOBaHHS y XBOPUX
Ha BA 11 oxmpiHHA 3anexHo Bif Biky AebTy 3axBopto-
BaHHs. Pesyntatv gocnimpxerHs smicty MMIM-1, MMI1-9
i TIMIM-1 cupoBaTku KpOBI Y XBOPUX Ha PaHHIO Ta Mi3Ho
BA 11 OXVpIHHSA, @ TakoX Yy NPaKTU4HO 3A0POBUX OCID
HaBeaeHo B mabnuyj 1.

BcraHosunu, wo y xsopux | Ta Il rpyn nokasHukm
MMM-1, MMMM-9, TIMMM-1 i cniBeigHoweHHs MMI-9/
TIMM-1 BiporigHO BULLi NOPIBHAHO 3 koHTponem (p < 0,05
Ans Beix Bunagkis). MopisHaHHA BmicTy MMM i TIMM-1
Y XBOpUX Ha BA i OXMpiHHS 3anexHo Bia Biky AeboTy
nokasano Buwmii piseHb MMI-1, MMM-9 i TIMM-1 y
XBOPUX Ha Ni3HI0 BA NOpiBHAHO 3 MOKa3HWKaMu npw
panHii BA. CniegigHowweHHs MMI-9/TIMIM-1 y naujieHTiB
3 OXVIPIHHAM BiAPI3HANOCH 3anexHo Bif Biky AebroTy BA
(p=0,001).

3okpema, y XBOpMX Ha Mi3HI0 BA 1 OXMPIHHSA piBHiI
MMTI-1, MMI-9 i TIMIM-1 BULLi NOPIBHSHO 3 MOKA3HWKOM
navieHTIB i3 paHHBOH BA i OXUPIHHAM.

Hapgani npoananisysanu smict MMIM-1, MMIM-9 i
TIMIM-1 3anexHo He nuwe Bif Biky Aebioty BA, ane
BPaxoBYyu TshKKICTb Nepebiry BA. Pesynsratv HaBeaeHo
B mabnuuj 2.

Omxe, y xBopux | rpynu pisri MMI-1, TIMI-1 Ta
cniseigHowwexHs MMI-9/TIMIM-1 BiporigHo He BigpisHs-
ncs 3anexHo Bia TsxkkocTi nepebiry (p > 0,05 ans Beix
BUMagKiB); Tinbkv BMicT MMIM-9 6yB B 1,4 pasa BUWMA y
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Y xBopux Il rpynm 3 Tspkkm nepebirom BU3Ha4unm Bipo-
rigHo Buwmi Bmict MMM-1, MMI-9 i TIMI-1 nopisHsiHO 3
HeTskkum (p > 0,05 Ang BCiX MokasHuKiB). 3a3HauvMOo, L0
smicT MMI-1, MMI-9 i TIMI-1 y nauieHTiB i3 HETSXXKUM
nepebirom BipoOrigHO He BiApI3HSBCS 3anexXHO Bif BiKy
nebtoty, ane npu TskkoMy nepebiry nisHboi BA BmicT
MMI-1 Buwmii B 1,6 pasa, MMI1-9 -8 1,8 pasa, TIMIM-1—
B 1,4 pa3a NopiBHAHO 3 TakUM Y XBOPWX Ha paHHI0 BA 3
TSOKKAM nepebirom. Lie cBinymnTb Npo iCTOTHILLE 3pOCTaHHs
MPOTEONiTUYHOI aKTUBHOCTI NPM TSHKKOMY nepebiry nisHboi
BA nopiBHAHO 3 TakvM Npu paxHi BA.

Pesynbratv gocnimkeHHs smicty MMI-1, -9 TIMIM-1
y cupoBaTLi KpoBi y XBOpUX Ha BA 3anexHo Big piBHS
KOHTPOIKO HaBefeHo B mabuui 3.

Bcranosunu, wo smict MMI1-1 i MMIM-9 BiporigHo
BULLMIA Y XBopwX | Ta Il rpyn i3 HEKOHTPONLOBAHUM Nepe-
6irom BA NOpiBHAHO 3 MOKa3HWUKaMV XBOPHX i3 MOBHWM YK
YaCTKOBUM KOHTpOmeM; KoHueHTpauia TIMIM-1 He Bigpis-
HANAacs 3aneXHo Bif KOHTPOIH. 3a3Ha4MMO, LLIO Y XBOPYIX
Ha nisHio BA, acouitoBaHy 3 OXUPiHHAM, BMicT MMIT-1
BuLL B 1,4 pasa, MMI1-9 — B 1,6 pasa, TIMMN-1-81,3
pa3a MopiBHSHO 3 BiAMOBIAHMMY MOKA3HWKaMW XBOPKX Ha
paHHio BA 1 OXUPIHHS.

OTxe, MeTanonpoTeoniThiHa akTUBHICTb 3anexana
Bif, PIBHS KOHTPOMIO, BULLA MPU HEKOHTPONbOBAHOMY
nepebiry BA NopiBHAHO 3 YaCTKOBMM i MOBHWM KOHTPO-
nem. Mpw nisHbomy febioti BA, Wwo acoujiioBaHa 3 oxw-
PiHHAM, Ui piBHI Oyny BULLWMK, HiX Y XBOPUX HA PaHHIO
BA 1 0XUpiHHS.
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3Baxaloun Ha CynepeunmBICTb pesyrnbraTiB A0CHiLKeHb
wopo pisHiB MMM1-1, MMM1-9 i TIMIM-1 y xsopux Ha BA
Ta cynyTHe oxwpiHHs [5,10,11], andepeHuiioBaHo go-
CNigunM BMICT LiX MapKepIB peMOLENtOBaHHS 3anexHO
Bia Biky nebtoty. Lle obrpyHTOBaHO TM, IO dheHoTUN
BA-0XVPIHHA reTeporeHHuin [12], po3pisHAOTb paHHo
atonivHy BA Ta nisHio BA 6e3 atonii [2,13].

Y pesynbrati fOCimKEHHS BCTAHOBWIN 30iNbLUEHHS
Bmicty MMT1-1, -9 Ta TIMI-1 y XBOpux Ha paHHIo Ta ni3-
HIO BA 1 OXMPIHHA NOPIBHSHO 3 NPAKTUYHO 340POBUMU
ocobamu. 3asHauumo, wWwo pieHi MMI-1, -9 Ta TIMI-1
BipOriAHO BuMLi Mpy nisHbOMy AebioTi BA nopiBHAHO 3
BiZMOBIAHUMM NOKa3HMKaMK NpW paHHLOMY. Bigomo, wo
TIMIM-1 NopoBXye BWKMBAHHS HENTPOWMINIB Ta akTUBYe
HeWTpOQiNbHe 3ananeHHs Yyepes CekpeLito HelTpo-
inbHOi enactasn Ta Mienonepokcuaasn [14,15]; ue
MOXe MovacTu NosCHUTW BuLi pisHi MMI-1 i MMI1-9
npw nisHin BA.

€ [ocTaTHbO HayKOBUX AaHuX Npo Te, o BmicT MMI
3pocTae 3anexHo Big TskkocTi BA [1,16]. Ak npasuno,
pemogentoBaHHa [l Bu3HavatoTh y xBopux Ha BA 3
nerkum nepebirom, BOHO Ma€ TEHAEHL0 4O NOCUNEHHS
3i 3pOCTaHHAM TSHXKKOCTI 3aXBOPHOBaHHs. BTim, pemope-
noBaHHs [LL mMoxe iHTeHCMBHO BiAOyBaTUCS Ha PaHHiX
CTafisix 3aXBOPIOBAHHS, 1 Y 4OPOCUX NALLEHTIB i3 TPU-
BanMmM aHamHe3om BA ByTv miHimanbHum [7,8,17,18]. Mig
4ac HaLLIOro AOCMIMKEHHS TaKy 3anexHiCTb BU3HAUUNU
y XBOpMX Ha Mi3HIO BA 1 OXMPiHHSA, a npu paHHin BA
Tinbkn BMicT MMI-9 3pocTtaB npu TshkkoMy nepebiry,
koHueHTpauii MMM-1 i TIMI-1 He 3anexanwu Big TsX-
KOCTi 3axBOpOBaHHSI. IMOBIpHO, BiAMIHHOCTI 3@ piBHSMM
MapKepiB pemMofentoBaHHs npu pisHnX deHoTunax bA,
acoLiioBaHOI 3 OXMPIHHSAM, L0 BUSIBUNM Nif, Yac HaLwlo-
ro AOCMiMKEHHS, AOMOBHATL Pe3ynsratit poboTy iHLLIMX
BYEHWX, SIKi NOKa3anu reTeporeHHIiCTb MexaHiamiB 1oro
BUHUKHEHHS Ta NPOrpecyBaHHs, LLIO NPU3BOANTb A0 cre-
umdivHnx eHgoTunis pemogentosanHs LU npu BA [7,8].
Lle ctocyetbes i BmicTy TIMI-1, skuii He 3anexas Big
TSDKKOCTI Y XBOPYX Ha paHHio BA Ta 3pocTaB npu TsHKKoMy
nepebiry ni3Hboi BA MOpIBHAHO 3 HETSHKKUM nepebirom
xBopobu. MonepeaHbo BCTaHOBMEHO, Lo BMICT TIMIM-1
36inbLUyBaBCs pasoM i3 TsxkkicTio BA [1].

Bussunu, wo pisHi MMIM-1, MMMM-9 i TIMM-1 y
XBOPWX Ha paHHIo, Ni3HI0 BA 11 OXVPIHHS BULLI NPy He-
KOHTPOIbOBaHOMY nepebiry 3aXBOpioBaHHS MOPIBHAHO 3
BiAMOBIAHUMM MOKa3HUKaMU XBOPUX i3 MOBHUM i YaCTKO-
BKM KOHTponem. [Mpu nisHbomy Aebtoti BA Bmict MMIM-1,
MMIM-9 i TIMI-1 BiporiaHO BULLMIA NOPIBHAHO 3 TaKUM Y
XBOPUX Ha paHHIo BA 11 oxvpiHHs. Pesynbraty, Wo ogep-
xanu, 3biratoTbCs 3 AaHNMM NnonepeaHix AoCimKeHb, Y
AKX BCTAHOBNEHO cvpoBaTkosi piBHi MMIM-9, TIMIM-1 i
MMIM-9/TIMIM-1 y xBopuWx Ha HekoHTporboBaHy BA nopis-
HSIHO 3 BiANOBIAHMMY MOKa3HWUKaMM NpW KOHTPOINbOBAHO-
My nepebiry xsopobu. Ha aymKy aBTopiB, Lie Aa€ NigcTasm
BM3HAYMTW iX SIK HEIHBA3VBHI MapKepy peMogentoBaHHS
LW [1]. Pesynbratv HaLWOro AOCMIAKEHHS YTOYHIOOTb
JaHi LWoAo iICTOTHILLOrO 3pOCTaHHa METanonpoTeoniThY-
HOI aKTVMBHOCTI NpW HEKOHTpONboBaHOMY nepebiry BA
came y XBOpMX i3 Ni3HiM [EeBTOM MOPIBHAHO 3 Tako
npy paHHLOMY.
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OpwuriHaAbHI AOCAIAKEHHS

BucHoBKHU

1. Bwmict MMI-1, -9 Ta TIMI-1 BUWMIA y XBOpKX Ha
PaHHIO Ta Mi3HI0 BA 1N OXMPIHHSA NOPIBHSHO 3 MPAKTUYHO
300pOBUMK 0cObaMK, @ TakoX Npw Mi3HLOMY AeOHoTI
MOPIBHSHO 3 PaHHIM.

2. Bmict MMI-1, -9 ta TIMI-1 He Bigpi3HaBCS
3anexHo Bif TSHXKKOCTI nepebiry y XBopux Ha paHHio BA,
BULLMIA MpK TsKKOMY nepebiry nisHboi BA nopiBHsHO 3
HETSHKKVM; NPy TsHkKoMy nepebiry niHboi BA nopiBHAHO
3 TaKM y XBOPYX Ha paHHio BA.

3. PiBHi MMTM-1 i MMI1-9 y XBOpUX Ha paHHIO Ta
Mi3H0 BA 1 OXMPIHHA BULLi NPU HEKOHTPONbLOBAHOMY
nepebiry 3axBOptOBaHHS MOPIBHSHO 3 BiAMOBIAHUMU MO-
Ka3HVKaMu XBOPMX i3 MOBHWM | YaCTKOBUM KOHTPONEM, a
piseHb TIMIM-1 BiporiaHo He BigpisHaBecs. Bmict MMI-1,
MMTM1-9i TIMI-1 y XBopWx Ha HEKOHTPONLOBaHY MiHto BA,
acoviioBaHy 3 OXVPIHHAM, BipOriAHO BULLMIA NOPIBHSIHO 3
TaKuM Yy MaLjeHTIB i3 HEKOHTPOMBLOBAHOK pPaHHBO BA i
oxupiHHaM. OTxe, i Biomapkepy MOXHa 3aCTOCOBYBATM
[NSt LOAATKOBOTO MPOrHOCTUYHOTO OLHIOBAHHS TSHKKOCTI
nepebiry Ta piBHs KOHTPOMo BA B Takux nauieHTiB.

MepcnekTMBM NnoganbLuMX gocnigxkeHb. Mapkepu
pemopentoBaHHs [LL y xBopux Ha BA 1 OXMPIHHS MOXYTb
6yTV i NPOTHOCTUYHUMM (hakTOpamK, i TapreTHUMM 06 ek-
Tamu Ons NOKpaLleHHst KOHTpomio BA B Lux nauieHTis;
Le pobutb NepcrnekTMBHUMW HACTYMHI AOCMIIKEHHS 3
LIbOro MUTaHHS.
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OpwuriHaAbHI AOCAIAKEHHS

MopdonoriuHi ocobAuBoCTi peBacKyaapu3auji nepudpoKarbHUX AINAHOK

iHGapKTy MO3KY

C. |. TeptuwHMH®*AEF 0, 0. BonowaHcbka®BCP, A, M. CepreeBa®°P

3anopi3bkni AepxaBHUIA MeAUYHO-GapMaLLEBTUYHKI YHIBEPCHTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa po60oT1 — gocnigntv natoMopchonoriyHi Nposisu peackynsapusadii nepuokanbHX AinsHoK iHpapKTy MO3KY B AMHaMILL
FOCTPOro Mepioay 3aXBOPIOBAHHS.

Matepianu Ta meTogu. Bueyanu nepudokanbHi insHky iHbapKTy MO3Ky B MOMepnnx XBopux y TepmiHax 1, 3, 7 i 14 gio.
3gaircHnnun ornsgoBe CBITNIOONTUYHE AOCHIMKEHHS, iMnperHauito npenapartis 10 % amiayHum cpibnom Ta iMyHoricToxiMivHe
LOCRIKEHHS 3 BUKOPUCTAHHSIM MOHOKIMOHamNbHUX aHTuTin Mo a-Hu CD34, Clone QBEnd/10 (Thermo Fisher Scientific Inc.,
CLUA) i Mo a-Hu CD105 Endoglin, Clone: SN6h' (DAKO, OaHist). Jocniannm WinbHICTb CyanH i CyMapHy MroLLy nonepeYyHoro
nepeTuHy cyauH. MopdomMeTpuyHe JOCTimKeHHs 3aincH1NM 3a Jonomoroto nporpamu Bigeotect — Mopdonoris 5.2.0.158
(OO0 BigeoTecr). CtaTUCTUYHE ONpaLoBaHHs pe3yrnsTaTiB BUKOHAMM 3a 4onomoroto nporpamu Statistica® for Windows 13.0.

PesyniraTtu. 3a paHnmn excnpecii CD34 i MopdomMeTpryHOro JocnimkeHHs), 3 3 1obu B nepudokanbHuX AinsHkax iHpapkTy
MO3KY MOCMIHOIOTLCS MPOLIECH aHrioreHesy, 30inbLUYETHCA LinbHICTb cyauH Ha 18,48 %, B 1,93 pasa 3pocTtae cymapHa nnotua
nornepeYHoro nepeTuHy cyamH. Ha 7 goby B Lyx AinsHkax 3apeecTpyBany MakcuMarnbHi NOKa3HUKW LLNbHOCTI CYAUH | CyMapHOi
NIOLL MONepeYHOro NepETVHY CyayH, BU3HaUnM GpyHbKyBaHHS CyamH, hopMyBaHHs eHpoTeniarnbH1X nponideparis, cnoctepirani
MOCUNEHHS iHTEHCKBHOCTI MembpaHHoi excripecii CD105 B eHpoTenii CyaumH i nepuumTax, Lo CBiAYMTb NP0 akKTUBHY Y4acTb OCTaHHIX
B aHrioreHesi. Ha 14 0oBy LWinbHICTb CyayH | NOKa3HUKV CyMapHOIT MIOLLL MONEPEHHOro NEPETUHY CyauH 3MeHLMNMCs!. B uen TepmiH
y nepudbokanbHUX AinsHkax iHpapkTy 30iNbLLMMMCS LiNbHICTb PO3TaLLyBaHHS acTpOrmii 3 rinepTpodieto Tin i BipoCTKiB aCTPOLMTIB.

BucHoBku. Y nepudhokanbHuX AinsHkax MO3KOBOrO iHhapkTy, 3a aaHumu ekcnpecii CD34 i CD105, i3 3 gobu nocTynoso
MOCUAIOOTLCS NPOLIECH aHrioreHe3y, 3BiNbLUyeTbCS LWiMbHICTL CYAWH, CyMapHa NoLLa NonepeyHoro nepeTuHy CyAuH, a Takox
crocTepiratoTb GpYHbKYBaHHS CyauH, OpMyBaHHS eHoTenianbHux nponideparis. CyouHHE peMOAEentoBaHHS CynpoBoa-
XKYETbCs 30iMbLUEHHSM LLiNBHOCTI Ta rinepTpodieto acTpornii B nepndokanbHUX AinsHKax MO3KOBOTO iHGhapKTY.

Morphological peculiarities of revascularization of perifocal areas of brain infarction

S. I. Tertyshnyi, 0. O. Voloshanska, A. M. Serheieva

Aim. To study pathomorphological signs of revascularization of perifocal areas of brain infarction in the dynamics of the acute
period of the disease.

Material and methods. Perifocal areas of brain infarction in patients who died at the 1%, 39, 7, and 14" days were studied.
General histopathological study was followed by 10 % ammonium silver impregnation and immunohistochemical examination
using monoclonal antibodies Mo a-Hu CD34, Clone QBEnd/10 (“Thermo Fisher Scientific Inc.” — USA) and Mo a-Hu CD105
Endoglin were used. clone: SN6h (“DAKO”, Denmark). Vascular density and total cross-sectional area of vessels were studied.
For the morphometric study, Videotest — Morphology 5.2.0.158 software (VideoTest LLC) was used. Statistical processing of
the obtained data was carried out using the Statistica® for Windows 13.0 software.

Results. According to the data of CD34 expression, from the 3™ day in the perifocal areas of brain infarction, the angiogenesis
processes were increased: the density of blood vessels increased by 18.48 %, and the total cross-sectional area of vessels
increased by 1.93 times. On the 7" day, the maximal vessel density and total cross-sectional area of vessels were registered
in these areas; there was a vascular budding, formation of endothelial proliferates, and increased expression of CD105 on
the vascular endothelium and pericytes, which indicates the active participation of the latter in angiogenesis. On the 14" day,
blood vessel density and indicators of the total cross-sectional area of vessels decreased. During this period, the density of
the astrocytes increased in the infarct’'s perifocal areas with hypertrophy of their bodies and processes.

Conclusions. According to CD34 and CD105 expression data, in the perifocal areas of cerebral infarction, the pro-
cesses of angiogenesis gradually increase from the 39 day manifesting by increase in the blood vessel density and
total vascular cross-sectional area, as well as in the vascular budding and the formation of endothelial proliferates. Vas-
cular remodeling is accompanied by increased density and hypertrophy of astroglia in the perifocal areas of cerebral
infarction.

|LUEMIYHUI HCYNBT — OCHOBHA NpPUYMHA CMEPTHOCTI Ta
TSKKOI iHBanigHOCTi B YCbOMY CBITi, 11 KiNbKICTb XBOPUX
Ha iHCynbT y BaraTbox KpaiHax HeyxunbHoO 3pocTae [1,2].

BpaxoBytoun coujanbHy 3HadyLwicTb Liei natonorii,
KiNbKICTb HAYKOBUX OOCMIMKEHb, WO NPUCBSYEHi Npo-

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

6riemam iLLeMiYHOro iHCYMBTY, 3@ OCTaHHE AECATUNITTA
Takox cyTTeBO 3pocna [3]. OcTaHHIM YacoM AOCTIAHWKN
npuaingTs YMano ysarv npouecam BifHOBMNEHHS
(hyHKLIi MO3KY NiCrs NepeHeCeHOoro iLLEMIYHOTO IHCYNbTY.
KpuTuuHy porb y LbOMy NpoLeci Bidirpae cTaH CyanHHOI
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cuctemu [4,5]. Bee GinbLue fokasiB caigyatb, WO nokpa-
LLIEHHS! KPOBOMOCTaYaHHS! iLUEMIYHUX ZiNsHOK BinOyBaeThb-
CS1 LUMSIXOM MOCUIEHOTO aHrio- Ta BacKyrnoreHesy.
lNpoLec NOCTIHCYNETHOrO aHrioreHe3y A0CUTb cknag-
HUI | OCTaTO4HO He 3'ACOBaHUIA. Y HbOMY 3afisiHO Garato
MeXaHi3MiB, SKi HWHI iHTEHCMBHO BMBYalOTb [6,7]. HoOBI
CYAUHW YTBOPIOKOTLCS B MO3KY Kinbkoma cnocobamu,
BKITKOYAKOUM aHrioreHes3, BacKynoreHes i pict konareparb-
HUX CyauH. [onoBHA MeTa YTBOPEHHS LIMX HOBWX CyaMUH
— NMOCUMEHHS KonaTeparnbsHOro KpoBoobiry sk nepLuoi
TiHiT 3ax1cTy BiA iLemii. AHrioreHes Bigirpae BupiLanbHy
porb Yy BiAHOBMEHHI MO3KY NiCNS iLLEMIYHOrO IHCYNBTY Ta
TpnBanomMy yHKLiOHaNbHOMY BiZHOBMEHHI.

Ynmano [OoCnigHUKIB 3a3HayatoThb, WO B mpouecax
aHrioreHesy Baxnvea porb Hanexuts CD34+-knitTnHam
[8,9]. BoHu 3patHi fo nponidpepadii Ta andepeHuitoan-
HS1, BUAINSIOTb @HTOreHHi haktopu, Lo MoXe NocunoBa-
TV NpoLiecy pereHepaLlii Npu iLLemMiyHOMY MOLLKOMKEHHi
TkanwH [10,11,12]. Kpim Toro, CD34+-knitnHu ineHTndi-
KYOTb SIK eHZoTenianbHi KNiTVHA-NONepeaHNKY, a TakoX
K MyNBTUMNOTEHTHI FeMONOETUYHI CTOBOYPOBI KIMITUHU.

3ayBaxumo, wWwo ekcnpecito CD34 Bu3Ha4alTh i B
HOpMaribHUX TKaHUHaX, TOMY Ans ideHTudikaLii akTueo-
BaHWX eHaoTenianbHNX KNITUH Y CyHacHNUX JOCTIMKEHHAX
4acToO BMKOPUCTOBYIOTb IMYHOTICTOXIMIYHUI Mapkep
CD105, abo eHgorniH. MNMosigomnsitoTh, Wwo CD105 cunb-
HO eKcrnpecyeTbes B eHaoTenianbHuX KNiTMHax TKaHWH,
ki 6epyTb yyacTb B aHrioreHesi. Kpim eHgoTenianbHmux
KMiTWH, WO 3aAisHi B BiZHOBNEHHI KPOBOMNOCTaYaHHs ne-
pudbokanbHNUX BiAAINIB iHPapKTy MO3Ky, BaXnmBa ponb
y LMX NpoLecax HanexuTb nepuuutam Ta actpouutam
[13,14] 5K HeBiQ’EMHMM KOMMOHEHTaM CYAWH i remaro-
eHuedaniyHoro bap’epa.

BupaeHicTb npoLeciB aHrioreHesy B nepudokarnbs-
HUX OinsiHKax MO3KOBUX iH(PaPKTIB Y pi3Hi TEpMiHM 3aXBO-
PIOBaHHS MA€ BaXJIMBE 3HAYEHHS IS BNPOBAKEHHS
eheKTUBHUX NiKyBaribHUX 3axofiB, WO CrpsSMOBaHi Ha
3ano6iraHHs NOLLMPEHHHO iLIeMIYHMX 3MiH Npy iHAbapKTax
MO3KY Ta MOKPALLEHHS HEBPOMOTYHOIO CTaTyCy XBOPUX.
OnHak MmopdhonoriyHi 3MiHM B nepudokanbHMX AinsiHkax
MO3KOBWX iHApKTIB, i 30Kpema npoLecK aHrioreHesy,
BWCBITNEHO B NOOAWHOKMX AOCHIAXEHHSAX OCTaHHIX
pokis [15].

Merta pobotu

[ocniguty natomopdonoriyHi NposiBu pesackynspusadii
nepudoKanbHUX AiNSHOK iHapKTy MO3Ky B AMHaMILl
rOCTPOro nepiofy 3axXBOPHOBAHHS.

Marepianu i meToAU AOCAIAKEHHA

MaTepian ZocCnimKeHHs — MO30K XBOPWX, SIKi nOMepsu
B Pi3Hi TEPMiHW MiBKYNbOBOrO iLUEMIYHOTO iH(DaPKTY.
BunByanu nepudokanbHi 30HM iHapKTy B Taki TepMiHu:
1p06a-n=17,3-n=157-n=14,14 gi6-n=9.
£K KOHTPONb JOCNIAMAM BiANOBIAHI OiNSHKM MO3KY Npo-
TUNEXHOI MiBKYy/i.

[nsa ornsposoi cBITNOBOI Mikpockonii MO30K ¢ikCy-
Barm 10 % po34nHOM HeWTpanbsHoro hopmaniHy (24—48
roauH), Hagani 06pobnanu 3a 3aranbHOMPUIAHATO
meToaukoto. MapadpiHoBi cepiliHi 3pi3n 3abapsnioBanu
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remaTtokcuniHoMm Ta eosunHom. CtaH GasanbHux mMemb-
paH CyavH BM3Ha4anu Ha npenapartax, 3abapBneHux
wmdd-nopHoto kucnotoro (PAS-peakuis).

EHgoTeniii MiKpoCyauH BU3HaYanu, BUKOPUCTOBY-
104U MOHOKIOHanbHi aHtTuTina Mo a-Hu CD34, Clone
QBEnd/10 (Thermo Fisher Scientific Inc., CLLIA) i Mo a-Hu
CD105 Endoglin, Clone: SN6h' (DAKO, [aHis).

30iNCHUNM KOHTPOIBHI AOCTIMKEHHS 415 BUKITHOYEH-
HS1 XMOHOMO3NTUBHOTO | XMOHOHEraTUBHOMO pe3ynbTaTiB
imyHoricToximiyHoro gocnigkeHHs (IFX). MoauTtueHui
KOHTPOIb — 3pi3n FONOBHOMO MO3Ky momepnux 6e3 Le-
pebpoBackynspHoi naTonorii; Npu LbOMY AOCHIMKEH
aHTUreHn Oynu HasBHI B TKaHWHI B 4OCTATHIN Mipi, Manu
BIiANOBIAHWUIA po3nogin. [ns HeraTMBHOrO KOHTPOMIO Mif
yac IMX-3abapeneHHst BUKMoYany iHKyOaLito 3 NepBuH-
HUM aHTUTINOM.

lMocuneHHs aHrioreHesy sik aanTUBHOTO MexaHiamy
npv iLueMiyHoMmy iHchapKTi MO3Ky B nepucpoKanbHUX 30Hax
OLiHIOBanM WnaxoM obpaxyHKy LLiNbHOCTI MIKPOCYAVH,
AIKy BU3HaYanm 3a JONOMOroK MeTOAY «rapsiynx TOHOK»
aHrioreHe3y 3a N. Weidner [16]. Ha 3pi3zax i3 no3utuBHo0
ekcnpecieto CD34 B eHpoTenii cyauH Bu3Havanu Tpu
[iNSIHKM 3 HANGINBLUOKO KiNbKICTIO MIKPOCYAUH B YMOBHO
CTaHgapTu3oBaHomMy noni 3opy (YCI13) mikpockona npu
36inbLueHHi x400. Y KOXHIN i3 Lux AinsHok obpaxoByBanm
KinbKIiCTb MIKPOCYAMH; CEpPeaHE apuPMETNYHE 3HAYEHHS
KinlbKOCTi MiKpOCYZMH, LLIO OTPUMAr B TPLOX MOMSX 30pY,
BBaXanu nokasHUKOM LLNbHOCTI MIKPOCYAUH.

Exkcnpecito CD105 ouiHioBanu 3 BU3HaY€HHSM ONTWY-
HOI LLiNIBHOCTi B YMOBHWMX OAMHULIAX ONTWUYHOI LLINBbHOCTI
(YOOL) 3a gonomoroto nporpamu Imaged. Cnabka
iHTeHcuBHiCTb — Big 21 go 50 YOOLL, nomipHa — Big
51 pgo 100 YOOLL, supaxeHa ekcnpecis — noHag 100
YOOLL. IHTeHcmBHICTb ekcnpecii YacTo He Bignosigana
MroLLi ekcnpecii, 3anexana Bia LiNbHOCTi NMOBEPXHEBUX
PEeLenTopiB Ha KMiTUHAX.

Ha ornsgosux npenaparax y nepudokasibHuX ginsH-
Kax iHbapKTy Mo3Ky oBuMCrnoBany cymapHy nroty no-
nepeyHoro nepetuHy cyauH (CIC) y ctaHgapTM3oBaHOMY
noni 3opy mikpockona npu 36inbLueHHi X200. Y koXHOMY
BUNaaKy aHanisysanv ig 10 4o 15 nonis 3opy. MNokasHuku
CINC HaBeneHo B BigcoTKax A0 NAOLLi Mons 30py.

BuvpasHicTb rnianbHOi peakuii B nepuokanbHmuX
AinsHKax iHapKTy MO3Ky BU3Ha4anu MeTogoM iMnper-
HaLji nonepeaHLO 3aMOpOXeHKX 3pisiB y po3duHi 10 %
amiayHoro cpibna.

[JocnimxeHHs 30iCHUNKN, BUKOPUCTABLLM MIKPOCKON
Axio Scope A1 Carl Zeiss (Hime4unHa) 3 kamepoto
Jenoptik Progres gryphax® cepii SUBRA (HimeuunHa).
Y KOXHOMY BUNaAKy aHania CyauHHUX 3MiH 34incHUNM
B 5 nonsx 3opy 3a fonomoroto nporpamu Bigeotect —
Mopdonoris 5.2.0.158 (OO0 BigeoTecr).

OpepxaHi paHi cTaTUCTUYHO ompauloBanm 3a
fgonomoroto nporpamu Statistica® for Windows 13.0
(StatSoft Inc., niuensis Ne JPZ8041382130ARCN10-J).
CTatncTUYHWIA aHania MopgOMETPUYHUX NapameTpiB
3gincHUNM 3 obumcneHHaM megiaHn (Me), HWKHBOTO i
BepxHboro kBapTunis (Q1; Q3). BigmiHHOCTI Mix aBOMa
He3anexHummn Bubipkamu OLiHIOBanM 3a JOMOMOroK
U-kpuTepito ManHa-BiTHi. CTaTUCTUYHO 3HAYyLWMMU
BBaXxanu BigMIHHOCTi Ha piBHi 95 % (p < 0,05).
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Puc. 1. PyitHyBaHHs acTpouuTiB y nepudokanbHiit ginsHui iHdapkTy. TepMiH cnoctepexenHs — 1 goba. ImnperHais consmu cpitna. 36. x200.

Puc. 2. Excnpecist CD34 y nepudokanbHii AinsHui iHapkTy Mo3ky Ha 3 o6y 3axsoptoBaHHsl. ITX, Mo a-Hu CD34, Clone QBEnd/10. 36. x100.

PesyAbTati

3a paHumm excnipecii CD34, y KOHTPOMbHMX crocTepe-
XKEHHSX LLiMbHICTb CyOuH y Kopi Ta Binin pe4oBuHi CTa-
Hosuna 21,1 (19,00; 23,75) i 10,5 (9,00; 12,00) B YCIN3
BignoBigHo npu 36inbluexHi x200. Y kipkoBux Bigdinax
[pi6Hi apTepionu Ta kaninspwm YacTille po3TalloByBanmcs
HaBKOJ10 HEMPOHIB. Y Binifi pe4oBMHI BU3HAYMIK PIBHOMIP-
Hilwe posTallyBaHHs ApioHMX cyauH. CMC y kopi Mo3sky
craHosuna 1,43 (1,21; 1,75) %.

Ha 1 noby 3axsoptoBaHHa B nepuokanbHUX Ai-
NAHKaX MO3KOBOrO iHapPKTy Ha OOHI LMPKYNATOPHWX,
reMokoarynsiLinHMx 3miH y kaninspax i apibHux apre-
pionax peecTpyBanu AMCTPOIiYHi 3MiHW eHaoTenilo 3
HasIBHICTIO B HWX CMIOLLEHMX abo BaKyorni3oBaHWX saep i3
HEYITKUMU Mexamu. BusHaumnnm ainsHkv aeenaotenisadii
3i 3HVKEHOHO LLNBHICTIO pO3TalLyBaHHSA eHpoTenito. ba-
3anbHa MembpaHa ApibHKx apTepion xapakTepu3ysanacs
HEPIBHOMIPHOIO TOBLLMHOI, NOYaCTW BHACRIAOK ii pyn-
HYBaHHS 3i 3HWXKEHHAM OMTWUYHOI LWiNBbHOCTI HA OKPEMUX
AinsHKax, noYacT — BHACMIAOK rianiHo3y; Le CBigumno
Npo HasiBHICTb aHrionarii B GiNbLLIOCTi XBOpWX Ha iLe-
MiYHU iHDapKT MO3KY. Y Liel TepMiH BU3Ha4anm Takox
(pparmeHTaL;to, pyiiHyBaHHs BiAPOCTKIB i Tin acTpouuTiB,
HEPIBHOMIPHICTb iX po3noginy no nepumMeTpy iHhapKTHOro
sApa, a TakoX BapiabenbHICTb iXHiX poamipis (puc. 7).

Y uei TepmiH nigsuwlyBanacs ekcripecia CD34 B
000noHKax i Kopi MO3Ky, BU3Ha4Yanu cyTTeBe posrany-
XEHHS | HEPIBHOMIPHWIA PO3NOAIN KaninspHoi Mepexi
B incunarteparnbHin niBkyni, ane Ha Mexi 3 iLeMivyH1M
0CepesKoM pyIiHYBaHHS CyauH NPU3BOAMUINO A0 ICTOTHOMO
3HWKeHHs iHTeHcmBHOCTI ekcnpecii CD34. LinbHictb
CYAWH Yy nepudokanbHUX 4insHKax iLueMiyHoro ocepes-
Ky Ha 1 poby craHoBuna 16,00 (14,00; 18,50); ue Ha
24,17 % MeHLLe, HiX Y KOHTPOMbHUX CMOCTEPEXEHHSAX
(p =0,01). CMC y kopi Mo3Ky nepucoKanbHUX AiNSHOK
iHdapkTy ctaHosuna 0,77 (0,62; 1,16) %; ue Bignosiga-
10 58,84 % BiZ NOKa3HMKa KOHTPONbHUX CMOCTEPEXEHb.
Omxe, CINC icTOTHILLE 3HWXKYETLCA NOPIBHSAHO 3i LLiNb-
HICTIO CyAMH nNepudoKanbHNX AiNsHOK iHpapKTy MO3KY.
Lle BinbyBaeTbCsA BHACMIAOK CNagiHHSA YaCTUHM piBHMX
apTepion i Kaninsapis, a TakoX y pe3ynsTarti Bakyonisaii
€HOOTenilo 3i 3MEHLWEeHHAM NpocBiTy cyauH. OgHak B

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

OKpeMuX BUNagKax y LibOMY TepMiHi BUSIBSN LiNsHKKW
3 PO3LUMPEHHSAM CyOMH 3i CTA30M KPOBI Ta PO3LUMPEHI
CYAVHWU BEHO3HOI MaHK1 KpoBoooiry, Lo CNpUYMHANO
36inbLueHHs nokasHukis CINC. Taki 3mMiHM dikcyBanu Ha
obMexeHUX AinsHkax nepudokanbHoi 30HM iHapKTY,
BOHU CBIg4MNM NPO HeedeKTUBHICTb KPOBOOKIry B LMX
30Hax.

Ha 3 poby iHTeHcumBHiCTb ekcnpecii CD34 y ne-
pucbokanbHin 30HI iIHDaPKTy MO3KY Ta LWiNbHICTb CyanH
36inbLLUYyBanMCcs NOPIBHSHO 3 KOHTPOMBHUMU CrOCTepe-
KEHHAMM. Y 30HaX i3 NigBULLEHO NPOHUKHICTIO CYANH
BU3HaYuIV iHTEHCMBHILLY ekcnpecito CD34. LLinbHicTs cy-
[VH y LUbOMY TepMiHi ctaHoBuna 25,00 (22,25; 27,00); ue
Ha 18,48 % BinbLue Hix y KoHTponi. Ha okpemux ainsHkax
BU3HAYUMM XaOTUYHE pO3TallyBaHHS BENWKOI KinbKOCTI
CyOVH, LWiNbHICTb SKMX BinbLU HiX YABIYi NepeBuLLyBana
KOHTpOnbHi napameTpu (puc. 2). MokasHuku CI1C cyTTeBO
3pOCTanu BHaCMifoK PO3LUMPEHHS KomaTepanbHUX CyauH
i cTaHoBunn 2,77 (2,07; 3,45) %, wo B 1,93 pasa GinbLue
MOPIBHSIHO 3 KOHTPOMBHUMU CNIOCTEPEXEHHSIMU.

Ha 7 poby 3axBOprOBaHHS LLiMbHICTb CyAUH, 3@ AaHU-
Mu LWopo piBHs ekcnpecii CD34, craHosuna 27,00 (25,25;
29,00) B YCIMS3; e BinbLue NOPiBHAHO 3 MOKA3HUKOM, LU0
BcTaHoBunm Ha 13 0obw, Ha 68,75 % (p < 0,05) 18,00 %
(p > 0,05) BignosigHo. Ha mexi 3 iLueMiyHMM ocepenkom
MOCWITIOBANNCS NPOLECH aHrioreHesy — GpyHbKyBaHHS
CYAVH i chopMyBaHHS eHaoTenianbHWUX nponigeparis,
NOKani3oBaHNX HaBKOMO APIOHMX CyauH, ski MICTUNM A0
5-7 knitvH. KinbKicTb Takux nponicepartis 3MeHLLyBanacs
3 BigaaneHHsM Big ocepenky Hekpoasy. MokasHuku CINC
y Len TepmiH ctaHoBunn 3,42 (3,25; 3,68) %; ue GinbLue
nopiBHsiHO 3 1 i 3 nobamu B 4,44 i 1,23 pasa BignosiaHo
(p=0,01).

Ha 14 poby iHTeHcuBHicTb ekcnpecii CD34 no
nepudepii iHdapkTy HepiBHOMipHa. LLinbHiCTb cyauH
cTaHoBuna 25,50 (22,25; 28,00) B YCIM3, wo meHwwe
NOPIBHSHO 3 nonepeaHiM TepMiHOM Ha 5,55 %; nokas-
Huku CT1C cranosunn 3,09 (2,96; 3,71) %. Y uew TepmiH
crocTepirany CyTTeBY peayKLjito HaBPSKY, LIMPKYNSATOPHUX
i remokoarynauinH1X po3nagiB Ha Mexi 3 ocepedkom
iLLeMiYHOro iH(hapKTy, MO NepuMETpy SKOro 3pocTana
LWiNbHICTL Makpodaris.
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LLinbHicTb cyamnH

Mnowa nonepeyHoro nepeTHy cyanH (% Ao nnoLwi nons 3opy)

o Mean
[ Mean + SD
T Mean + 1,96*SD

o Mean
[ Mean £ SD
T Mean +1,96*SD

KoHtponb 1poba 3 poba 7 poba 14 poba

Ha 7 i 14 po6y, nopsp i3 nocunexHsm ekcnpecii CD34
B eHpoTenii cyavH, 36inbLuyBanacs kinbkicte CD34-no-
3UTUBHWX KNITWH, SIKi BiMbHO PO3TaLLOBYBanMCs Cepen
HEWPOHIB i rianbHMUX KNITUH; NOYacTy Taki KNiTuHK ¢hop-
MyBarnm 0CepenKm NiaBULLEHOI LWiNbHOCTI, LLIO BU3HAYMIN
AK NPOSIBM NOYaTKOBMX CTain BackynoreHesy. KinbKicTb
TaKkux KnituH Ha 7 i 14 poby ctaHosuna 9,50 (7,00; 13,00)
i 20,00 (16,25; 23,75) BignosigHo.

3BefeHi giarpamu LWiNbHOCTI CyAWH | CymapHa nioLua
MonepeYHoro nepetuHy cyavH Ha 1-14 noby HaeepeHi
Ha puc. 3i 4.
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KoHtponb 1 poba 3 poba 7 pgoba 14 poba

; "
PR L MRE e

ko

Puc. 3. WinbHicTb cyauH y nepudokanbHUX Bigainax iHhapkTy MO3Ky B pi3Hi TepMiHM
CrOCTEPEXEHHS.

Puc. 4. Moka3HWk1 CyMapHOi NMoLLi NonepeyHoro NepeTuHy CyauH y nepudokanbH1X
BinAinax iHhapKTy MO3Ky B Pi3Hi TEPMiHI CMOCTEPEXEHHS.

Puc. 5. Ekcnipecist CD105 B nepuchokanbHil AinsHLi iHbapkTy Mo3ky Ha 3 o6y (ainsiHka
Hekpo3y Ha pucyHky cnpasa). Mo a-Hu CD105 Endoglin, Clone: SN6h1. 36. x200.

Puc. 6. Excnpecis CD105 y nepudbokanbHilt AinsHLi iHapkTy Mo3ky Ha 7 foBy (ainsHka
HEKpO3y Ha PUCYHKY B MpaBoMy BepxHboMy KyTi). Mo a-Hu CD105 Endoglin, Clone:
SN6h1. 36. x200.

Puc. 7. dopmyBaHHs acTporniody B nepudokanbHuX AinsiHkax iHapkty Moaky. TepMiH
cnocTepexeHHst — 14 ai6. IMnperHavis consmm cpibna. 36. x100.

BusHaumnu aHanoriyHy cnpsiMoBaHiCTb 3a TepMiHa-
MM criocTepexeHHst Wwoao ekcnpecii CD105. Y nepuwi 3
L0061 B nepudpokanbHX AinsHkax iHpapKTy BU3HAYMNN
cnabky membpaHHy ekcnpecito Mapkepa (puc. 5). Ha
OKpeMUX AinsHKax ii BUSHAYMIU TiMbky B MOOAMHOKMX
eHpoTenianbHMX KMiTUHaX, WO CBIAYXNO0 Npo BiACYTHICTb
aKTMBaLii eHaoTenito.

MounHatoum 3 7 0obu, B nepudpokansHUX Bigainax
iHbapKTy MO3KY BM3Ha4Yanu BUPaXeHy iHTEHCUBHICTb
ekcnipecii CD105 (puc. 6), Lo 3MeHLIyBanacs 3 BigaaneH-
HSIM BiZl HEKPOTUYHOTO OcepeaKy. BupaxeHy membpaHHy
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ekcnpecito CD105 BusBnsanu i B eHgoTenii cyauH, i B
nepuumTax; Lie CBiAYUTbL NPO aKTVBHY Yy4acTb OCTaHHIX B
aHrioreHesi, BpaxoByK4M CMiMbHICTb iXHBOT MeMbpaHu 3
eHgoTeniem. 3ayBaxuMo, WO B GiNbLIOCTI CyANH iHTEH-
CUBHICTb MeMOpaHHOI ekcnpecii B nepuumTax 3HayHO
nepeBuLLyBarna Taky B eHgoTenii.

CynumHHe pemoaentoBaHHs nepudoKanbHUX insHOK
iHdbapKTy CynpoBoAKyBanocs 30iNbLUEHHSIM LLNBHOCTI Ta
HEPIBHOMIPHICTIO PO3TaLLyBaHHS acTpOrmii 3 BUPaXeHO
rinepTpodieto Tin i nepenneTeHunx BippocTKiB (puc. 7); ue
NpU3BOAMIO A0 hOPMYBaHHS rMio3y 3a aHi30oMOPQHUM
TMMOM 3 YTBOPEHHAM pybus.

06roBopeHHA

lNocuneHHs aHrioreHe3y € OfHIEr0 3i cTpaTerii CnpusH-
HS yHKLiIOHaNbHOMY BiHOBMEHHIO NiCNs iLWeMiYHOro
iHcynbTy [17,18]. AHrioreHe3 Takox TICHO MOB’A3aHUN
i3 npouecamun HerporeHesy [19], TOMy JOChimKEHHs
BackynsipuaaLii moxe 6yTu xopolumm Giomapkepom ans
MOHITOPUHIY mpoueciB peabinitavii, a Takox edekTis
apmakotepanii [20].

[lani HaykoBOI niTepaTypu CBig4aTh, WO aHrioreHes
CTUMYIIETLCA HA MEXI iLleMiYHoro sapa nicns novaTky
ocepeakoBoi iemii. MosBy HoBKX Kaninsapis (ikcyoTb
yepes 4—14 gHis nicns uepebpanbHoi iLemii [17]. B iHwmnx
JOCTiMKEeHHsIX HAaBOASATb TepMiH 4—7 aHiB [21]. icTaBHi
pesynbTaTv ofepXanv B HaloMy JOCHIMKEHHI. B paHHi
TepMiHu (1 goba) cnocTepiranyt 3MEHLLEHHS LWiNbHOCTI
CYOWH BHACMIAOK X pyiHYBaHHS B NepuoKanbHUX
BiOAiNax HEKPOTUYHOTO ocepeaky. YactuHa cyauH cna-
[LAaeTbCs Yepes He3anoBHEHHS KPOB'10, i Lie MPU3BOAUTb
[10 3HAYHOTO 3MEHLLEHHS CYMapHOI MIIOLLi NOnepeYyHoro
nepetuHy cyauH. MNocunenHs exkcnpecii mapkepa CD34
Ha CyauHax nepudokanbHyX Binainis iHapkTy 3i 36inb-
LEeHHAM LWiNbHOCTI CYAWH CBIYMNO NPO MOCKMEHHS
Backynspuaauiji Bxe Ha 3 goby. Taki 3MiHM MOB'A3Y0Tb
i3 NOCUMEeHHAM KonaTtepanbHOro KpoBoToky [22]. Mak-
CMarnbHi NOKa3HUKMN LLINLHOCTI CyAUH 3apeecTpoBaHi
Ha 7 poby. B Lieit camuii TepMiH NOCUNEHHS aHrioreHesy
¢hikcyBanu 3a NosiBOK BPyHLKYBAHHS CYAMH.

AHanis BigomocTen axoBoi NiTepatypu CBig4uTb,
LLIO B JOCTIMKEHHSAX Pi3HNX aBTOPIB HaBeAEHi TEPMiHM
noyaTtky aHrioreHedy Ta MakcuMaribHUX MOro nposiBiB,
L0 iCTOTHO Bigpi3HaAtOTECA. Lle 3ymoBneHo Tum, LWwo
3Ha4Ha KinbKiCTb AOCNIAXEeHb, A& BUBYANN aHrioreHes,
3[iICHEHO Ha eKCNEPVUMEHTANbHOMY MaTepiani 3 3acTo-
CYBaHHSM Pi3HUX MOAENEN iLLeMiYHOro ypaxeHHs MO3Ky
[23,24] . Ha TepmiHu Backynspusauii nepudokansHX
BiZAINIB iHpapKTy B MOMEPNMX MOXYTb BNAMBaTH 06'€M
iHbapKTy, BiK XBOPWX, CTaH CyOWHHUX Korartepanemn i
CYNyTHS CyAMHHA NaTOrOris, 3aCTOCYBaHHS MiKapCbKUX
3acobis [25].

[ocnigpxeHHs y nauieHTiB 3 iHCyNsTOM nokasanu, LWwo
aKTMBHUI aHrioreHes BinbyBaeTbcs Yepe3 3—4 AHi micns
iLleMivHOro yLIKOMKeHHS [26]. [ocnimkeHHs ayToncinHo-
ro matepiany nauieHTiB i3 pi3HUM TEPMIHOM BUXMBAHHS
Micnst iHCYNbTY Nokasanu 36inbLUeHHS! WiNbHOCTI MiKpOCy-
[ZVH TONMOBHOIO MO3KY MOPIBHSIHO 3 KOHTpanareparnbHo
niBKyneto.

OcobnwBicTio 3MiH Ha 7 i 14 foby, Wwo BusBKUM Mig
Yac Halumx cnocTepekeHb, € ekcnpecis CD34 B okpemmx

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.
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KniTMHax, Lo He NoB’a3aHi 3 cyanHamu. KinbKicTb Takux
KniTvH cyTTeBO 30inbLuyBanacs 3 7 oo 14 nobu. 3saxa-
toun, wo CD34+-kniThHM € MapkepoM eHZoTenianbHUX
KNiTUH-NONepeaHuKIB, Take 36iMbLUEHHS CBigYMTb Mo
IXHI0 aKTUBHY y4acTb y npoLecax aHrioreHesy. Y ¢axosii
niTepaTtypi HaBeAEHO AOCTATHHO KiNbKICTb BiZOMOCTE Npo
ponb eHgoTenianbHUX KNiTUH-NoNepeaHuKIB Y NigTPUML
BacKynspwu3sauii nicns iwemivyHoro iHcynety [11,27]. Y
JOCNIMKEHHSIX OCTaHHIX pokiB nokadaHo: CD34-no3u-
TWBHI KNITUHW, LLO LIMPKYIIOKOTb, HEOOXIiaHi Ans akTuBaLlii
BiJHOBMNEHHS eHaoTenNito [28]; BOHM € TakoX mxepenom
dhakTopis pocTy, aHrioreHe3y [10]. 3 niaBULLEHHAM piBHIB
eHpoTenianbHUX KNITUH-NONepeaHUKIB, SKi LIMPKYMIOKTb,
3MEHLWYETbCA 3POCTaHHA iHPapKTy, CnocTepiraloTb
NONinLWEeHHs HEBPOMOTYHOTO CTaTycy B MaLUieHTiB nic-
NS FOCTPOro ileMivHoro iHeynety [29]. MokasaHo, Lo
CD34+-KniTUHX NOONMHU BUAINSAOTb YUCNEHHI aHTOreHHi
dhakTopu, Bkntovatoum VEGF, HGF (dpakTtop pocty rena-
TouwurTiB) Ta IGF-1 (iHcyniHonogibHwiA chakTop pocty) [30].
B ekcnepumeHTanbHUX OOCMIMKEHHSX NiATBEPIKEHO,
Lo Micns OKMto3ii cepeaHbOi MO3KOBOI apTepii nokanb-
He BBefeHHs CD34+-kniTvH y 30HY iHGhapKTy nocunioe
npouecy HeoBackynsipuaaLlii, 36inbLLyYN Y Hill KopTu-
KanbHUA KPOBOTIK. [MPOTATOM OCTaHHIX POKiB KNiTUHHA
Tepanisi eHgoTenianbHUMKU KNiTMHaMKU-NonepeaHUKamu
3anpornoHOBaHa K ankTepHATUBHWIA NiAXia ANs CNPUSHHS
aHrioreHesy Ta BiiHOBMEHHSA MO3KY MICMs IHCYMLTY.

Kpim CD34, nocniaunu ekcnpecito CD105, abo eH-
JOrTiHY, SIKWIA TaKOX Bidirpae BaxnmBy porb Yy npouecax
Backynspu3aauii npu iLleMiyH1X ypaxeHHsx. Baxnusictb
eHporniHy B penepdysii nicns oknto3ii CyanH NigTBEpmXKy-
€TbCS 30KpEMa TUM, L0 MOr0 eKCMPECist MOCUITIETLCS
B CyOMHaX, ki BUSIBNSAOTb aKTUBHUIN aHrioreHe3 Ta/abo
pemogentoBaHHs [31]. IHTEHCMBHA ekcnpecist EHAOITIHY,
3riHO 3 pe3ynsTatamu, Lo ofepKanu, Takox CBiOYnTb
MPO aKTMBALIil0 aHrioreHesy B nepuokanbHUX AinsHKax
iHtbapKTy MO3Ky Ha 7 106y 3axBOptoBaHHs1. 3a OCTaHHIMU
[aHVMK, eKCNPecis eHAOMIHY 3HAYHOI MIPOID iHAYKY-
€TbCA TNOKCiE B eHAoTeNianbH1X MoHoLwapax MO3Ky
MOAUHK in vitro, i HACTYNHa peoKcuUreHavist iHayKye 1oro
BuainexHs [32]. [loBeaeHo, WO piBHI eHOOMiHY B CMPOBa-
TLi KPOBI 3HAYHO BULLL B NALYIEHTIB 3 iLLIEMiYHUM iHCYIETOM
[19]. IHTeHCMBHY eKkcrpecito eHOOrMiHY BUSBUMNN TaKOX
Ha nepuumMTax, WO CBIOYMITO NPO iXHI0 aKTVBHY POrb B
aHrioreHesi. Baxxnmee 3HaueHHs nepuumTiB y npouecax
aHrioreHesy getanbHO BUMBYEHO B HayKOBMX JOCHi-
IDKEHHSAX OCTaHHIX pokis [4,13,33]. MNepuunTn He Tinbku
MaloTb KIKOYOBE PO3TaLLyBaHHS Ha MEXi KpoB / MO3OK,
BOHW TAKOX BUKOHYHOTb YUCTEHHI (OYHKLIT: NIZTPUMYIOTb
uinicHicTb rematoeHuedaniyHoro 6ap’epa, BigirpalTb
Ba)XIVBY POITb B @HrOreHesi Ta MakoTb 3Ha4Hy CEKPETOPHY
3gaTHicTb [4].

lMopsA 3 akTUBaLliE aHrioreHesy B nepudokansHUX
LiNsHKax MO3KOBOTO iHCYNLTY BUSIBIAIU NOCUIEHY MPOTi-
depauito actpoumTia. Hessaxaroum Ha 4OCUTL cynepe-
YnuBYy porib aCTPOLMTIB Y NpoLecax BiAHOBMNEHHS micns
MO3KOBOTO iHCYIbTY, B AIESIKUX OOCTIMKEHHSIX NOKa3aHo
BaXIMBY POMb PEaKTVBHMX acTPOLMTIB Y 3aXMCTi BXe
HasIBHWX CyZVH i MONErLeHHi BiJHOBMNEHHS, pEMOAENto-
BaHHS CyAWH Nicns iHCynbTy [34]. ABTOPU KOHCTaTYHOTh,
LLI0 aCTPOLMTM MOXYTb OMOCEPEAKOBYBATH BiJHOBIEHHS
Micns iHCYNbTY LUNSXOM NOCUMEHHS aHrioreHesy [14],
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npoTe B HALIOMY AOCHIMKEHHI He akUeHTyBanu Ha poni
acTpPOUUTIB y LIMX NpoLiecax.

BucHoBKU

1. Y nepudokanbHuX AinsHKax MO3KOBOrO iHGapKTy
Ha 1 foby BM3Ha4aloTb ICTOTHE PYWHYBaHHS APIOHMX ap-
Tepion i kaninapis. Lie Npr3BoanTb 40 3MEHLLEHHS NOLL
ekcnpecii CD34 i noka3HuKiB CyMapHOI NMoLLi nonepey-
HOrO NEPETUHY CyauH Ha 24,17 % i 46,15 % BianosigHo.

2. Ha3i7 pobu B nepuchokanbHux dinsHkax iHgapk-
Ty NOCTYNOBO 36iMbLUYETLCS IHTEHCUBHICTL eKCrpecii
CD34, 3pocTae WinbHICTb CYANH i MOKa3HUKN CyMapHOI
NIIOLLi NONepeYHOro NEPETUHY CyaVH, 3BiNbLIYETLCS Kirb-
KIiCTb BinbHO po3TaluoBaHux CD34-no3nTMBHUX KNiTVH.

3. Ha 7 i 14 pobn akTMBYyeTbCA aHrioreHes —
6pyHbKYBaHHSA CyOMH | POPMyBaHHA eHAoTenianbHnX
nponicheparis, 3pocTae iHTEHCUBHICTL ekcnpecii CD105
B eHgoTenii Ta nepuumtax. CyoMHHe peMofertoBaHHs
nepudoKanbHUX AINSHOK iHPapKTy CYnpOBOMKYETHCS
306iMbLUEHHSIM LWinNbHOCTI Ta rinepTpodieto acTpormii.

MepcnekTnBM NoganbLUMX AOCHiIAKEHb NONAraloTh
y eTasbHiLLOMY BUBYEHHI NPOLIECIB aHrio- Ta Backyrore-
He3y, a TakoXx aHanisi poni acTpornii Ta eHgoTenianbHUX
KMiTUH-NONEePeaHWKIB Y AUHaMILi BigHOBMOBANbLHOIO
nepiogy npu iHapKkTax MO3Ky, 3aCTOCOBYHOUM LUMPLU
naHeni Mapkepi..
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The aim of the study was to evaluate the diagnostic informativity of non-contrast computed tomography (NCCT) markers of
intracerebral hemorrhage (ICH) expansion in assessment of the individual risk of early neurological deterioration (END) in
patients with hemorrhagic hemispheric stroke (HHS).

Materials and methods. A prospective, cohort study was conducted involving 333 patients in the acute period of hypertensive
spontaneous supratentorial ICH on the background of conservative therapy. The level of neurological deficit was assessed
using the Full Outline of Unresponsiveness (FOUR) coma scale and the National Institute of Health Stroke Scale (NIHSS). The
computed tomography of the brain was used to verify the ICH volume, the midline shift (MS), the secondary intraventricular
hemorrhage volume (IVHV) and NCCT markers of intracerebral hemorrhage expansion. As a combined clinical endpoint,
END was considered (decrease of the FOUR scale score 22 or/and increase of the NIHSS score 24 or/and lethal outcome
within 48 hours of hospitalization).

Results. Early neurological deterioration was registered in 112 patients. On the basis of a comparative analysis, it was
established that the specific weight of END was significantly higher in subcohorts of patients with individual NCCT markers of
intracerebral hemorrhage expansion, than it was in subcohorts of patients without corresponding NCCT signs (p < 0.0001).
It was established that the following NCCT markers of ICH expansion are the most sensitive predictors of END: hypodensity,
swirl sign and irregular shape (sensitivity >90.0 %). The most specific NCCT markers were island sign, black hole sign,
blend sign, satellite sign and heterogeneous density (specificity >87.0 %). In accordance with the multiple logistic regression
analysis, hypodensity (OR (95 % Cl) = 13.56 (4.54—40.49), p < 0.0001) and island sign (OR (95 % Cl) = 5.94 (2.05-17.16),
p=0.0010) are independently associated with the risk of END. A highly sensitive multi-prediction logistic regression model was
elaborated in order to predict END in patients with HHS which takes into account the most informative NCCT markers of ICH
expansion (hypodensity, island sign) and quantitative neuroimaging indicators (MS, IVHV) (AUC £ SE (95 % Cl) = 0.92 + 0.02
(0.89-0.95), p < 0.0001).

Conclusions. Non-contrast computed tomography markers of ICH expansion are associated with increased risk of END in
patients with HHS. Hypodensity and island sign are independent predictors of END. The integration of NCCT markers of ICH
expansion with quantitative neuroimaging indicators (MS, IVHV) in the structure of the multi-prediction logistic regression
model allows to assess the individual risk of END with an accuracy of >85.0 %.

AHaAi3 AiarHOCTUYHOI IHPOPMATUBHOCTi HEKOHTPACTHUX KOMIT'OTEPHO-TOMOrpadiuHnX
MapKepiB nporpecyBaHHA BHYTPilLHbOMO3KOBOr0 KPOBOBUAUBY

Yy BU3HAUEHHi iHAMBIAYaAbHOTO PU3UKY PaHHbLOTO KAiHiIKO-HEBPOAOTiYHOIO NMOripLeHHA
Y XBOPUX Ha reMopariyHui niBKyAbOBUM iHCYALT

A. A. Ky3HeuL0B

MeTta po60TH — OLHUTW IHOPMATMBHICTb HEKOHTPACTHUX KoM toTepHo-ToMorpadivHmx (HKKT) mapkepis nporpecyBaHHs
BHYTPIiLLUHbOMO3KOBOTO kpoBoBUMBY (BMK) y BUSHAYEHHI iHAVBIZYyanbHOMO pruanKy paHHLOTO KIiHIKO-HEBPOOTiYHOro norip-
weHHs (PKHIM) y xBopyx Ha remoparivHuii niskynbouii iHcynit (MTI).

Marepianu Ta meToau. 3aiNCHANM NPOCNEKTUBHE, KOFOPTHE AOCTIMKEHHS i3 3amy4eHHsaM 333 nauieHTiB y rocTpomy nepiogi
rinepTeH3NBHOrO CNOHTaHHOrO cynpateHTopiansHoro BMK Ha Tni koHcepBaTuBHoi Tepanii. PiBeHb HeBponoriyHoro gediunty
ouiHioBany 3a Lwkanoto komu Full Outline of Unresponsiveness (FOUR) Ta National Institute of Health Stroke Scale (NIHSS).
3a gaHuMmK Komm'toTepHOi Tomorpadii ronoBHOMO Mo3Ky BuaHaumnv 06’em BMK, natepansHy ancnokadito (J10) cepeanHHmx
CTPYKTYP MO3KY, 06'€éM BTOPUHHOTO BHYTPILLHbOLMYHOUKoBOrO kpooBunuey (OBBLLK) ta HKKT-mapkepu nporpecyBaHHs
BMK. Ak komBiHOBaHy KiHLEBY KniHiuHY TouKy Bu3Hauunu PKHIT (3MeHLueHHst cymapHoro 6ana 3a wkanoto komm FOUR 22
Ta/abo 30inbLieHHs cymapHoro 6ana 3a NIHSS >4, ta/abo netanbHWiA Hacnigok NpoTaroM 48 roguH nicns rocniTanisawii).

Pe3ynkTaTi. PaHHe kniHiko-HeBponoriYHe noripLieHHs 3apeecTpoBaHo y 112 nauieHTiB. Y pesynsraTi NopiBHSANBHOIO aHanidy
BCTaHOBWMK: B CybKoropTax nauieHTie 3 okpemumn HKKT-mapkepamu nporpecysanHs BMK nutoma Bara PKHIT goctosipHo
BULLA, HiX y cybkoropTax nauieHTiB 6es Takux (p < 0,0001). Haituytnmsiwi npeankTopy PKHI — rinogeHCUBHICTb, 03Haka «3a-
BUXPEHHS» Ta HenpaBunbHa opma ocepeaky ypaxeHHs (4ytnmeictb >90,0 %), a HanbinbLL cneumdivHi — 03HaKN «OCTPIBLIA»,
«YOPHOI [ipn», «3MiLLYBaHHSI», «CYNyTHWKay Ta reTeporeHHa LWinbHICTb ocepeaky ypaxeHHs (cneundivnicts >87,0 %). 3a
JaHUMM MHOXMHHOIO JTOTICTUYHOTO PerpecinHoro aHaniay, 3 pusukom PKHIT HesanexHo acouiioBaHi rinogeHcuBHicTs (BLU
(95 % [l) = 13,56 (4,54—40,49), p < 0,0001) Ta 03Haka «ocTpiBLs» (BLU (95 % Al) = 5,94 (2,05-17,16), p = 0,0010). Mobyno-
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OpwuriHaAbHI AOCAIAKEHHS

BAHO BMCOKOYYTIIMBY MynbTUNPEOUKTOPHY NOTCTUYHY perpeciniy moaenbs Ans nporHodysaHHs PKHIT y xsopux Ha MII, wo
BpaxoBye HaliHdopmatusHiLi HKKT-mapkepy BMK (rinogeHcMBHICTb, 03HaKa «OCTPIBLS») Ta KinbKiCHI HepoBidyaniavliiHi
nokasnuky (114, OBBLLK) (AUC + SE (95 % CI) = 0,92 £ 0,02 (0,89-0,95), p < 0,0001).

BucHoBku. HekoHTpacTHi komn'toTepHo-ToMorpadivHi Mapkepu nporpecyBaHHs BMK acouiiioBaHi 3 nigBuLLeHM prU3nkom
PKHI y xBopux Ha T1l. HesanexHi npeguktopy PKHIT — rinogeHcmBHICTb Ta 03Haka «ocTpiBusy». IHTerpauis HKKT-mapkepis
nporpecyBaHHst BMK i3 kinbkicHUMK HenposisyanisauinHumy nokasHukamu (M4, BBLUK) y cTpykTypi MynsTMNpEeanKTOpHOI
NOTICTUYHOI perpeciitHoi Mofeni fae 3Mory BU3Ha4aTy iHavBigyanbHuiA puank PKHIT i3 TounicTio >85,0 %.

Cerebral hemorrhagic stroke and, in particular, its most
widespread form — spontaneous supratentorial intra-
cerebral hemorrhage (SSICH) is the most destructive
type of acute cerebrovascular disorders in the medical
and social aspect [1,2,3]. The modern paradigm of the
specialized care provided to the specified contingent
of patients includes, first of all, the use of an individual
approach to the determination of the optimal treatment
strategy [4]. Moreover, the most important basis for the
appropriate decisions is the earliest possible verification of
the short-term prognosis. This makes it possible to timely
identify patients with a high risk of unfavorable course
and outcome of the acute period of the disease on the
background of conservative therapy, as well as to identify
those whose treatment requires more active medical and
tactical actions and, in particular, neurosurgical interven-
tion (as a part of “life-saving strategy”) [5].

The combined endpoint, which integrates the adverse
course types of the acute period of SSICH, is early neu-
rological deterioration (END) [6]. Here are the possible
components of END: a decrease of the Full Outline of
UnResponsiveness (FOUR) scale score =2 and/or an
increase of the National Institute of Stroke Scale (NIHSS)
score 24 and/or death within 48 hours of the onset of the
disease [7]. Depending on the progression speed, the
following types of END are distinguished: fulminant (up
to 60 minutes from the onset of the disease); acute (1-12
hours); subacute (24-48 hours) [8].

Atthe same time, it was established that the main link
in the pathogenesis of END is the intracerebral hemor-
rhage expansion. An increase of the volume of intracere-
bral hemorrhage initiates a progressive combined (midline
shift / transtentorial shift) of the brainstem structures in
the rostro-caudal direction with the further development
of secondary hemorrhages in the pons of the brain and
the subsequent wedging of the bulbar structures into the
cervical-dural funnel and the onset of death [9].

All of the above justifies the feasibility of further
research aimed at the elaboration of informative criteria
for the prognosis of END. It was proven that the density
heterogeneity and shape irregularity on non-contrast
computed tomography of the brain are associated with a
high risk of intracerebral hemorrhage expansion [10]. The
avalanche model of hematoma expansion is considered to
be the most accepted: peripheral vessels are the second
to be sheared after the initial vessels rupture, which results
in the constant source of bleeding. Fresh blood mixes with
a clot, which causes higher hemorrhage heterogeneity.
The prevalence of heterogeneity when speaking about
hematoma expansion, may be potentially explained by the
fact that hyperattenuating regions are making more stable
bleed zones and lower attenuating areas. Hemorrhages
which grow usually have irregular shape and can change,
expanding in various directions after the time passes.

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

Irregular hemorrhages may occur at an intermediate
stage of maturity, when the bleeding continues persisting
bleeding or when the intrahemorrhage pressure is high,
which is a favorable condition for the hematoma to bulge
into brain structures [11,12,13].

Relevant non-contrast computed tomography (NCCT)
markers of intracerebral hemorrhage expansion were
identified [14,15]. In spite of established association
between NCCT signs and intracerebral hemorrhage
expansion, informativeness of these markers as poten-
tial end-point clinical predictors needs clarification [11].
Thus in some investigations the prognostic value of the
intracerebral hemorrhage expansion NCCT markers as
lethal outcome and poor functional outcome predictors
was validated [16,17,18].

However, there are no studies devoted to the ana-
lysis of the diagnostic informativity of NCCT markers of
intracerebral hemorrhage expansion in assessment of
the individual risk of END.

Aim

The aim of the study is to evaluate the diagnostic informa-
tivity of non-contrast computed tomography markers of
intracerebral hemorrhage expansion in assessment of

the individual risk of early neurological deterioration in
patients with hemorrhagic hemispheric stroke.

Materials and methods

The study included 333 patients (194 men and 139 wo-
men, age 65 [57-75] years) with first-onset hypertensive
SSICH. The patients were hospitalized within the first 24
hours after the onset of the disease to the department of
acute cerebrovascular disorders of the Municipal non-
profit enterprise “City Hospital No. 6” of the Zaporizhzhia
City Council. Signed informed consent for the patient’s
participation in the study was mandatory.

The diagnosis was established according to the data
of a neuroimaging study, which was carried out using
Siemens Somatom Spirit (Germany) or Toshiba Asteion
(Japan), taking into account the localization, size of the
lesion, midline shift, the presence of secondary intraven-
tricular hemorrhage.

The intracerebral hemorrhage volume (ICHV) was
calculated using the ellipsoid formula:

ICHV (ml)=(axbxc)/2,

where a, b, and c are the linear dimensions of the
lesion (cm). Midline shift (MS) was detected as average
from septum pellucidum and pineal gland displacement
(mm). The intraventricular hemorrhage volume (IVHV)
was assessed with the help of the exponential formula,
based on the value of the total score on the Intraventricular
Hemorrhage scale [19].
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The density of the lesion was assessed according to
the 5-point Barras density scale, where gradations | and
Il of the specified scale correspond to the homogeneous
density of intracerebral hemorrhage; gradations I, IV
and V correspond to heterogeneous density. The shape
of the lesion was evaluated according to the 5-point
categorical Barras shape scale, where gradations | and
I of the specified scale correspond to the correct shape
of the lesion; gradations Ill, IV and V correspond to an
irregular shape [20].

Non-contrast computed tomography (NCCT) mark-
ers of intracerebral hematoma expansion, which are
derivatives of its density (heterogeneous density, swirl
sign, hypodensity, black hole sign, blend sign, fluid level)
and shape (irregular shape, island sign, satellite sign)
were also recorded. The verification of the above-men-
tioned markers was carried out in accordance with the
appropriate neuroimaging standards for their detection,
interpretation and registration [11].

The level of neurological deficit was assessed du-
ring admission to the hospital and during the course of
the acute period of the disease using the NIHSS and
the FOUR scale. Early neurological deterioration was
a cumulative endpoint, which was considered to be the
occurrence of one or more of the following events within
48 hours from admission on the background of conser-
vative therapy: a decrease of the FOUR scale score 22;
an increase of the NIHSS score 24; lethal outcome.

Patients who met at least one of the following criteria
were excluded from the study: a cerebral stroke in ana-
mnesis; intracerebral hemorrhage caused by cerebral
infarction, brain tumor, taking anticoagulants; presence
of confirmed aneurysm or arterio-venous malformation
of cerebral vessels; somatic pathology in the stage of
decompensation; malignant tumors; extracerebral cause
of death according to autopsy data.

All patients were examined by a neurosurgeon. In most
of the cases conservative therapy was chosen as the most
optimal tactic. Patients received therapy in accordance with
the Unified protocol for providing medical care to patients
with cerebral hemorrhagic stroke, approved by order of the
Ministry of Health of Ukraine No. 275 dated 04/17/2014 [21].
19 patients were transferred to a neurosurgical hospital
for surgical treatment. The data regarding the patients
was also excluded from the analysis in the event that the
duration of observation on the background of conservative
therapy was less than 48 hours (as a result of transfer to
the neurosurgical department), and in the event that during
the time of stay in the neurological hospital, none of the
variants of END were recorded.

Statistical data processing was performed using Sta-
tistica 13.0 software (StatSoft Inc., USA, serial number
JPZ8041382130ARCN10J) and MedCalc (version 18.2.1).
The Shapiro-Wilk test was used to assess the normality
of the distribution. As most of the studied indicators did
not have a normal distribution, descriptive statistics are
presented in the form of median and interquartile range.
Mann-Whitney U test was used to identify intergroup dif-
ferences in quantitative indicators. Pearson’s Chi-squared
test was used to assess the relations between qualitative
(discrete) indicators. Logistic regression analysis and
ROC-analysis were used for prognostic tools elabora-
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tion. Odds ratio (OR), relative risk (RR), sensitivity (Se),
specificity (Sp), positive predictive value (PPV), negative
predictive value (NPV) and forecast accuracy were as-
sessed. A significance level of p < 0.05 was considered
critical for rejecting null hypotheses.

Results

The clinical and paraclinical characteristics of the studied
patients during their admission to hospital were presented
as follows: FOUR scale score — 15.0 [12.0-16.0], NIHSS
score — 15.0 [9.0-21.0], ICHV — 14.3 [5.9-44.7] ml, the
presence of midline shift—in 214 (64.3 %) patients, the se-
verity of midline shift — 2.5 [0.0-5.5] mm, the presence of
SIVH -in 194 (58.3 %) patients, IVHV — 6.0 [0.0-30.0] ml.

The density of the lesion was heterogeneous in 122
(36.6 %) patients, the shape of the lesion was irregular in
200 (60.1 %) patients, the swirl sign was visualized in 156
(46.8 %) patients, hypodensity in 188 (56.5 %) people,
the black hole sign occurred in 67 (20.1 %) patients, the
blend sign —in 30 (9.0 %) patients, the island sign —in 50
(15.0 %) patients, the satellite sign — in 81 (24.3 %) pa-
tients. Fluid level was not detected in any of the patients.

Indicators of the specific weight of NCCT markers
of the intracerebral hemorrhage expansion in groups of
patients with different ICHV are shown in Table 1. As it
can be seen, NCCT markers of intracerebral hemorrhage
expansion are associated with a bigger ICHV.

Neurological deterioration within 48 hours from
admission at hospital was registered in 112 (33.6 %)
patients (66 men and 46 women, age 63.0 [55.0-76.0]
years), while the indicated endpoint during the first 24
hours was verified in 99 patients, in the period from 24
to 48 hours it was registered in 19 cases (in 6 patients it
was preceded by neurological deterioration in the form of
consciousness level decreasing during the first 24 hours
of hospitalization). Early neurological deterioration was
not recorded in 221 patients (128 men and 93 women,
age 65 [58-74] years).

Indicators of the specific weight of END in subcohorts
of patients with the presence / absence of appropriate
NCCT markers of intracerebral hemorrhage expansion
were as follows: the presence of heterogeneous density
of the lesion — 77.9 %, homogeneous density — 8.1 %
(Pearson’s Chi-squared = 168.3, p < 0.0001); with the
swirl sign — 64.7 %, without the swirl sign —6.2 % (Pear-
son’s Chi-squared = 126.9, p < 0.0001); with hypoden-
sity — 57.4 %, without hypodensity — 2.8 % (Pearson’s
Chi-squared = 109.4, p < 0.0001); with the black hole
sign — 74.6 %, without black hole sign — 23.3 % (Pear-
son’s Chi-squared = 63.0, p < 0.0001); with the blend
sign —53.3 %, without the blend sign —31.7 % (Pearson’s
Chi-squared = 5.7, p = 0.0168); with an irregular shape
- 52.5 %, without irregular shape — 5.3 % (Pearson’s
Chi-squared = 79.6, p < 0.0001); with the island sign
—90.0 %, without the island sign — 23.7 % (Pearson’s
Chi-squared = 83.5, p < 0.0001); with the satellite sign
—70.4 %, without the satellite sign — 21.8 % (Pearson’s
Chi-squared =64.5, p <0.0001). Therefore, it can be seen
from the above data that all registered NCCT markers of
intracerebral hematoma expansion are reliably associated
with END.
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Table 1. Indicators of the specific weight of NCCT markers of the intracerebral hemorrhage expansion in groups of patients with different ICHV

Pearson’s Chi-squared _

NCCT markers of intracerebral ICHV
hemorrhage expansion <30 mL (n = 217) 230 mL (n = 116)

Heterogeneous density 18.9 %
Swirl sign 21.7 %
Hypodensity 35.5%
Black hole sign 3.7 %
Blend sign 3.2%
Irregular shape 38.7 %
Island sign 1.8 %
Satellite sign 74 %

OpwuriHaAbHI AOCAIAKEHHS

69.8 % 84.2 <0.0001
94.0 % 158.2 <0.0001
95.7 % 1111 <0.0001
50.9 % 104.4 <0.0001
19.8 % 253 <0.0001
100.0 % 118.0 <0.0001
39.7 % 84.4 <0.0001
56.0 % 96.9 <0.0001

Table 2. Indicators of sensitivity, specificity, positive predictive value, negative predictive value and accuracy of NCCT markers of intracerebral

hematoma expansion as criteria for predicting END in patients with hemorrhagic hemispheric stroke

Criteria for predicting END in patients PPV NPV Accuracy
with hemorrhagic hemispheric stroke

Heterogeneous density 84.8 %
Swirl sign 90.2 %
Hypodensity 96.4 %
Black hole sign 44.6 %
Blend sign 14.3 %
Irregular shape 93.8 %
Island sign 40.2 %
Satellite sign 50.9 %

87.8 % 779 % 91.9 %
751 % 64.7 % 93.8 %
63.8 % 57.4 % 97.2 %
92.3 % 74.6 % 76.7 %
93.7 % 53.3 % 68.3 %
57.0 % 52.5 % 94.7 %
97.7 % 90.0 % 76.3 %
89.1 % 70.4 % 78.2 %

86.8 %
80.2 %
74.8 %
76.3 %
67.0 %
69.4 %
78.4 %
76.3 %

Se: sensitivity; Sp: specificity; PPV: positive predictive value; NPV: negative predictive value.

Thus, the heterogeneous density of the lesion is
associated with an increase of the END risk by 9.7 times
(RR (95 % CI) =9.66 (6.07—15.40), p < 0.0001), the swirl
sign—by 10.4 times (RR (95 % CI) = 10.42 (5.81-18.68),
p < 0.0001), hypodensity — by 20,8 times (RR (95 %
Cl) = 20.82 (7.86-55.16), p < 0.0001), the black hole
sign — by 3.2 times (RR (95 % CI) = 3.20 (2.47-4.15),
p < 0.0001), the blend sign — by 1.7 times (RR (95 %
Cl) = 1.68 (1.16-2.45), p = 0.0063), the irregular shape
of the lesion — by 10.0 times (RR (95 % CI) = 9.98
(4.79-20.76), p < 0.0001), the island sign — by 3.8 times
(RR(95 % CI)=3.80(3.02—4.78), p < 0.0001), the satellite
sign — by 3.2 times (RR (95 % CI) = 3.22 (2.45-4.24),
p <0.0001).

The reliable changes of all mentioned clinical and neu-
rological parameters during hospital admission between
patients with and without END were revealed: NIHSS
score (22 [15-30] versus 13 [8-17], p < 0.0001), FOUR
scale score (12 [5-15] versus 16 [14-16], p < 0.0001),
ICHV (55 [21-85] mL versus 11 [5-24] mL, p < 0.0001),
midline shift (7 [3—11] mm versus 2 [0—4] mm, p <0.0001),
IVHV (30 [14-55] mL versus 0 [0-11] mL, p <0.0001), he-
terogeneous density of the lesion (84.8 % versus 12.2 %,
p <0.0001), swirl sign (90.2 % versus 24.9 %, p <0.0001),
hypodensity (96.4 % versus 36.2 %, p < 0.0001), black
hole sign (44.6 % versus 7.7 %, p < 0.0001), blend sign
(14.3 % versus 6.3 %, p = 0.0168), irregular shape of the
lesion (93.7 % versus 43.0 %, p < 0.0001), island sign
(40.2 % versus 2.3 %, p < 0.0001), satellite sign (50.9 %
versus 10.9 %, p < 0.0001).

In accordance with the logistic regression analysis,
the following dependent predictors of END were veri-
fied: NIHSS score (OR (95 % ClI) = 1.16 (1.12-1.21),
p < 0.0001), FOUR scale score (OR (95 % Cl) = 0.74
(0.69-0.80), p < 0.0001), ICHV (OR (95 % ClI) = 1.04
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(1.03-1.05), p < 0.0001), midline shift (OR (95 %
Cl) = 1.40 (1.29-1.52), p < 0.0001), IVHV (OR (95 %
Cl)=1.08 (1.06—-1.09), p < 0.0001), heterogeneous den-
sity of the lesion (OR (95 % CI) = 40.15 (20.87-77.27),
p < 0.0001), swirl sign (OR (95 % CI) = 27.70 (13.90—
55.42), p < 0.0001), hypodensity (OR (95 % CI) = 47.59
(16.90-133.96), p < 0.0001), black hole sign (OR (95 %
Cl) = 9.68 (5.21-17.98), p < 0.0001), blend sign (OR
(95 % Cl) = 2.46 (1.16-5.25), p = 0.0195), irregular
shape of the lesion (OR (95 % CI) = 19.89 (8.85-44.73),
p < 0.0001), island sign (OR (95 % CI) = 29.01 (11.07—
76.06), p < 0.0001), satellite sign (OR (95 % CI) = 8.51
(4.85-14.94), p < 0.0001).

Table 2 shows indicators of sensitivity, specificity,
PPV, NPV and the accuracy of NCCT markers of intrace-
rebral hematoma expansion as criteria for predicting END.

As shown in Table 2, the most sensitive predictors
of END are hypodensity (Se = 96.4 %, Sp = 63.8 %,
predictive accuracy = 74.8 %), swirl sign (Se = 90.2 %,
Sp =75.1 %, predictive accuracy = 80.2 %) and irregular
shape (Se = 93.8 %, Sp = 57.0 %, predictive accura-
cy = 69.4 %), whereas the most specific are island sign
(Se=40.2 %, Sp=97.7 %, predictive accuracy = 78.4 %),
black hole sign (Se =44.6 %, Sp = 92.3 %, predictive ac-
curacy = 76.3 %), satellite sign (Se =50.9 %, Sp = 89.1 %,
predictive accuracy = 76.3 %), blend sign (Se = 14.3 %,
Sp =93.7 %, predictive accuracy = 67.0 %) and hetero-
geneous density (Se = 84.8 %, Sp = 87.6 %, predictive
accuracy = 86.8 %).

In accordance with the results of multiple logistic
regression analysis it was detected, that END risk was in-
dependently associated with the following NCCT markers
of intracerebral hemorrhage expansion: hypodensity (OR
(95 % Cl) = 13.56 (4.54-40.49), p < 0.0001) and island
sign (OR (95 % Cl) = 5.94 (2.05-17.16), p = 0.0010).
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Fig. 1. ROC-curve of multipredictive logistic regression model for individual END risk verification
in patients with acute SSICH.
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Midline shift severity (OR (95 % CI) = 1.11 (1.01-1.21),
p =0.0227) and IVHV (OR (95 % CI) = 1.04 (1.08-1.06),
p = 0.0002) were also an independent END predictors.
The binary logistic regression equation was developed
based upon all mentioned parameters that were inte-
grated in this multipredictive model. This equation looks
like the following:

B =-3.927 + 2.607 x P1 + 1.781 x P2 + 0.103 x
x P3 +0.036 x P4,

where —3.927 — intercept (80);

P1 - hypodensity (1 — present, 0 — absent);
P2 —island sign (1 — present, 0 — absent);
P3 — midline shift severity, mm;

P4 — intracerebral hemorrhage volume, mL.

The cut-off value B (>-1.011) was detected by
ROC-analysis as an integrated predictor END in patients
with SSICH (Se — 92.0 %, Sp — 79.2 %, PPV - 69.1 %,
NPV - 95.1 %). The evaluation of informativeness and
quality of predicting model was made by using: accuracy
—86.5 %; AUC £ SE (95 % Cl)=0.92 £ 0.02 (0.89-0.95),
p <0.0001 (Fig. 1).

Indicators of endpoints specific weight were the
following: in cohort with g > —1.011 (n = 149) — 69.1 %,
with B £-1.011 (n = 184) — 4.9 %. Thus, f >-1.011 was
associated with END risk increasing by 14.1 times (RR
(95 % Cl) = 14.13 (7.41-26.97), p < 0.0001).

Discussion

According to the neuroimaging study, a wide range of
different NCCT markers of intracerebral hemorrhage ex-
pansion (hypodensity, swirl sign, heterogeneous density,
black hole sign, blend sign, the irregular shape of the
lesion, island sign and satellite sign) were registered in
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the general cohort of patients. The highest specific weight
was registered in the following markers: irregular shape
(60.1 %), hypodensity (56.5 %), swirl sign (46.8 %) and
heterogeneous density (36.6 %). Satellite sign (24.3 %),
black hole sign (20.1 %), island sign (15.0 %) and blend
sign (9.0 %) were verified in a smaller number of patients.
Fluid level was not detected in any of the patients. In ac-
cordance with the available data, fluid level is a specific
marker of oral anticoagulant-associated intracerebral
hemorrhage [22]. Patients with intracerebral hemorrhage
which resulted from taking oral anticoagulants were not
included in the study.

On the basis of a comparative analysis, it was estab-
lished that the specific weight of END was significantly
higher in subcohorts of patients with individual NCCT
markers of intracerebral hemorrhage expansion (hypo-
density, swirl sign, heterogeneous density, black hole sign,
blend sign, irregular shape, island sign, satellite sign), than
it was in subcohorts of patients without corresponding
NCCT signs. So, it has been proven that hypodensity,
swirl sign, heterogeneous density, black hole sign, blend
sign, irregular shape, island sign and satellite sign are as-
sociated with an increased risk of END in patients with he-
morrhagic stroke. The presence of the above-mentioned
NCCT signs in the spectrum of dependent predictors of
END is also confirmed by logistic regression analysis.
Taking into account the high informativity of hypodensity,
swirl sign, heterogeneous density, black hole sign, blend
sign, irregular shape, island sign and satellite sign as
NCCT markers of intracerebral hemorrhage expansion
[11,14,15,16,17,18], the obtained results are consistent
with modern ideas about the leading role of hematoma
progression in the pathogenesis of END in the specified
contingent of patients.

Indicators of sensitivity, specificity and accuracy of
NCCT markers of intracerebral hematoma expansion
were assessed as criteria for predicting END in patients
with hemorrhagic hemispheric stroke. It was established
that the following NCCT markers of intracerebral he-
matoma expansion are the most sensitive predictors
of END: hypodensity, swirl sign and irregular shape
(Se>90.0 %, predictive accuracy 69.4-80.2 %). There-
fore, the sensitivity indicators of the above-mentioned
NCCT signs according to the results of our study were
slightly higher than the ones described in other studies,
in which their sensitivity to the assessment of the risk
of intracerebral hemorrhage progression was evaluated
(Se 64.0-83.0 %) [16,17].

The most specific NCCT markers were island sign,
black hole sign, blend sign, satellite sign and hete-
rogeneous density (Sp > 87.0 %, predictive accuracy
67.4-86.8 %). The obtained data are consistent with the
results of other studies in which showed a high speci-
ficity of the island sign, black hole sign and blend sign
in the verification of the individual risk of intracerebral
hematoma expansion (Sp 90.0-98.0 %) [15,17,23]. At
the same time, the specificity indicators of satellite sign
and heterogeneous density according to the results of our
study were slightly higher than in other studies, where the
informativity of the above-mentioned NCCT signs as for
the assessment of the risk of progression of intracerebral
hemorrhage was evaluated (Sp 69.0-78.0 %) [10,16].
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On the basis of the multiple logistic regression ana-
lysis, a multi-predictor model was built for predicting the
END in patients with hemorrhagic hemispheric stroke.
Independent predictors were as follows: hypodensity,
island sign, MS and IVHV. The presence of certain NCCT
signs in the spectrum of independent predictors also
confirms the leading role of intracerebral hemorrhage
expansion in the pathogenesis of END. This model inte-
grates the informativity of individual predictors included
in its composition. On the basis of the ROC analysis, the
optimal cut-off value B was determined, which acts as a
highly sensitive integral neuroimaging predictor of END
and allows to assess the short-term prognosis on the
background of conservative therapy with an accuracy of
86.5 % (AUC + SE (95 % Cl)=0.92 £ 0.02 (0.89-0.95),
p <0.0001).

Thus, in accordance with the results of the NCCT
study, markers of intracerebral hematoma expansion are
informative predictors of END in patients with hemorrhagic
hemispheric stroke. A non-invasive and economically
available method is used in order to assess the markers,
which is the gold standard of neuroimaging in the specified
contingent of patients. That is the reason why a number
of researchers consider NCCT as a real and widely
available alternative to digital subtraction angiography
for the stratification of the risk of intracerebral hematoma
expansion at the initial diagnostic stage [11,24]. The
above justifies the expediency of the assessment of
NCCT markers of intracerebral hematoma expansion for
the timely identification of patients with an increased risk
of END as a component of the basis for further selection
of optimal treatment tactics.

Conclusions

1. The following NCCT markers of intracerebral he-
morrhage expansion are associated with an increased risk
of END in patients with hemorrhagic stroke: hypodensity
(RR (95 % ClI) = 20.82 (7.86-55.16), p < 0.0001), swirl
sign (RR (95 % CI) = 10.42 (5.81-18.68), p < 0.0001),
heterogeneous density (RR (95 % Cl) = 9.66 (6.07-
15.40), p <0.0001), black hole sign (RR (95 % Cl) = 3.20
(2.47-4.15),p <0.0001), blend sign (RR (95 % CI) = 1.68
(1.16-2.45), p=0.0063), the irregular shape of the lesion
(RR (95 % CI) = 9.98 (4.79-20.76), p < 0.0001), island
sign (RR (95 % CI) = 3.80 (3.02-4.78), p < 0.0001)
and satellite sign (RR (95 % Cl) = 3.22 (2.45-4.24),
p <0.0001).

2. Hypodensity is the most informative independent
predictor of END among NCCT markers of intracerebral
hemorrhage expansion that take into account the density
of the lesion in patients with hemorrhagic hemispheric
stroke (Se =96.4 %, Sp = 63.8 %, accuracy = 74.8 %; OR
(95% CI) = 13.56 (4.54—-40.49), p < 0.0001). The island
sign is the most informative independent predictor of END
among NCCT of intracerebral hemorrhage expansion that
take into account the shape of the lesion (Se = 40.2 %,
Sp = 97.7 %, accuracy = 78.4 %; OR (95 % Cl) = 5.94
(2.05-17.16), p = 0.0010).

3. A highly sensitive multi-predictor logistic regres-
sion model was developed, which integrates the prognos-
tic value of NCCT markers of intracerebral hemorrhage
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expansion (hypodensity, island sign) with the informativity
of quantitative neuroimaging indicators (midline shift, se-
condary intraventricular hemorrhage volume) and allows
to verify the individual risk of END with an accuracy of
86.5 % (AUC * SE (95 % Cl) =0.92 + 0.02 (0.89-0.95),
p <0.0001).

Prospect for further research is the development
of integral neuroimaging criteria for the prediction of early
clinical and neurological deterioration in patients with
spontaneous supratentorial intracerebral hemorrhage as
a component of the basis for the selection of an individual
treatment tactic.
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Abdominal wall surgery for ventral hernia is one of the commonest procedures performed by the surgeons.
The aim of the study is to evaluate short- and long-term outcomes in patients who underwent laparoscopic IPOM plus approach.

Materials and methods. This study describes 70 patients who underwent laparoscopic intraperitoneal onlay mesh repair
plus (IPOM plus) for ventral and incisional hernia. These were then followed up for a period of a minimum of 12 months and
a maximum of 5 years.

Results. Of the 70 patients, 8 (11.43 %) linea alba hernias, 28 (40.00 %) umbilical hernias, 34 (48.57 %) had incisional
hernias. The distribution based on ASA score: | — 23 (32.86 %) patients, Il — 39 (565.71 %), lll - 8 (11.43 %). The mean age
was 50.21 £ 0.89 years (M = m). Male to female ratio was 1.19:1.00. Average defect size was 4.77 £ 0.21 cm (M £ m). Mean
operating time was 58.27 + 0.52 minutes (M £ m). Mean post-op hospital stay was 1.84 + 0.06 days (M £ m). Intensity of pain
by VAS pain score was 5.11 £ 0.92, 4.47 £ 0.31,2.90 £ 0.72, 0.92 + 0.81 (M £ m) after 6 hours, 24 hours, 1 week, 6 weeks
respectively. No conversion to open laparotomy was required.

Reported complications were port-site seroma 3 (4.29 %), port-site hematoma 1 (1.43 %) over one year of follow-up. 62
(88.57 %) patients were evaluated over 21 months follow-up period, no complications have been reported.

Conclusions. Obtained results showed that the IPOM plus repair is safe and may be used for routine laparoscopic ventral
and incisional hernia repair, the closure of fascial defect appears to give chance for good fixation of the mesh and decrease
postoperative morbidity.

AanapockoniyHa iHTpanepUToHeaAbHa NAACTUKA 3 YLUMBaAHHAM rpwxoBux Bopit (IPOM plus)
y Xipyprii nepBMHHOI BEHTpaAbHOI Ta nicAsonepawiiHoi rpuxi

I. 0. faBpuAoB, 0. B. LLiyasiperko, M. 0. Mocunerko, B. B. Mpenoao6Huii, B. ®. BatamaHiok
OnepaList Ha YepeBHil CTIHLi NPy BEHTPaIbHINA rPUXi € OAHUM i3 HANMOLLMPEHILLNX BTPYYaHb, SIKi BUKOHYIOTb Xipypriu.

MeTa pob0oTu — OLiHIOBAHHS paHHiX i BiAganeHnx pesynbraTiB NikyBaHHA y MaLi€HTIB, SKMM BUKOHanu onepawio
IPOM plus.

Marepianu Ta metoau. BuknageHo pesynsratu XipypridHoro nikysanHs 70 naujieHTis, kum BukoHanu onepadito IPOM plus
npv BEHTParbHiIl i nicnsionepavinHin rpwi. MNavieHT nepebysanu nig cnoctepexeHHsM Big 12 micauiB 4o 5 pokis.

Pesyniratu. 3-nomix 70 nauieHTiB, skux 3anyunnu B gocnimkeHHs, y 8 (11,43 %) piarHoctoBaHo rpwxi 6inoi niuii, y 28
(40,00 %) — nynkosi, y 34 (48,57 %) xBopux — nicnsionepauiiHi rpvxi. Posnogin 3a wkanoto ASA: | — 23 (32,86 %) nauieHTw,
I1-39 (55,71 %), Ill — 8 (11,43 %) Bunagkis. Cepepnin Bik ctaHoBMB 50,21 + 0,89 poky (M = m), CniBBIAHOLLEHHS YOMOBIKIB i
xiHok — 1,19:1,00. Cepepnint poamip gedbekty ctaHoBuB 4,77 + 0,21 cm (M £ m). CepeaHs TpuBanictb onepadii — 58,27 + 0,52
xBunuHK (M £ m), cepeaHs TpusanicTb nepebyBaHHs B nikapHi ctaHosuna 1,84 + 0,06 4obum (M £ m). IHTeHcuBHICTL Gorio 3a
wkanoto VAS oujnnmm sik 5,11 £ 0,92, 4,47 £ 0,31, 2,90 £ 0,72, 0,92 £ 0,81 (M + m) yepes 6 i 24 rogunm, 16 TWXKHIB nicns
onepaLii BignosigHo. HeobxigHocTi B KOHBEPCi He GYNo B )XOAHOMY BMNAAKY.

[MpoTarom ogHoro poky nicns onepawii 3adikcyBanu Taki yCknagHeHHs: cepoma AinsHku nopty — B 3 (4,29 %) nauieHTis,
remaTtoma AinsHkv nopty — 1 (1,43%) Bunagok. Mpotsrom 21 micaus nicnst onepavii o6ctexunu 62 (88,57 %) nauieHTis,
yCKIaZiHEeHHs! He BUSIBMEHI.

BucHoBku. Mnactuka IPOM plus 6e3neyHa, moxe ByTu BUKOpUCTaHa B NanapockoniyHii Xipyprii NepBUHHOI BEHTpanbHOI
Ta nicnsionepainHoi rpki. 3akpuTTsa dhacuianbHoro AedekTy fae 3Mory siKiCHO 3adpikcyBaTt CiTKy Ta CNpUSiE 3HKEHHIO
nicnsionepauininX ycKkNagHeHb.

All hernias may lead to discomfort. Symptoms like pain, Many of these patients are no more active in sport,
the increasing size of the protruding hernia due to strain- profession or even daily life. Hence there is the need
ing, and others can be alarming to patients, along with for surgery. This can be achieved either as an open or
impending risk of incarceration. laparoscopic approach.
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Ventral hernia repair is one of the most frequently
performed surgical operations in the world [5].

Minimally invasive surgery using laparoscopy is the
first treatment option for ventral hernias. Laparoscopic
Ventral Hernia Repair (LVHR) was first described by Karl
Leblanc in 1992 and has been gaining popularity in this
present era of minimal access surgery [10].

Based on the updated international Endohernia
Society (IEHS) guidelines, mesh repair is recommended
for abdominal hernias with defects larger than 1 cm, and
those larger than 4 cm should be considered for laparo-
scopic mesh repair [3]. Intraperitoneal mesh placement
is an option through a laparoscopic approach.

Standard LVHR involves bridging the defect from the
peritoneal side followed by placement of a composite
mesh, known as the “intraperitoneal onlay mesh (IPOM)
repair’, wherein the mesh is placed in an “underlay” posi-
tion via the laparoscopic intraperitoneal approach. These
repairs are associated with a significant incidence of recur-
rence and seroma formation and also cause incomplete
restoration of abdominal muscle function [12,20].

To deal with these problems, sutured closure of the
defect in the fascia before intraperitoneal placement of
a mesh, termed as the “IPOM plus repair” was recom-
mended in the guideline of the International Endohernia
Society [13,18].

Aim
The purpose of the study is to evaluate short- and long-

term outcomes in patients who underwent laparoscopic
IPOM plus approach.

Materials and methods

This retrospective study describes 70 patients who under-
went laparoscopic intraperitoneal onlay mesh repair plus
(IPOM plus) for ventral and incisional hernia at the clinic
“Medikom” from 2015 to 2021 years. Follow-up informa-
tion was obtained via the medical record for subsequent
hospitalizations or clinic visits, and a questionnaire was
administered to every patient. These were then followed
up for a period of @ minimum of 12 months and a maxi-
mum of 5 years.

Patients older than 18 years undergoing IPOM plus
surgery for primary or incisional ventral hernia and having
defect whose width did not exceed 12 cm were enrolled
after informed consent.

Patients with cardiac disorders, also unfit for
general anesthesia, patients fit for open repair or a
hybrid approach (open reduction and closure of defect
followed by laparoscopic IPOM repair), with incarcerat-
ed, obstructed or strangulated hernias were excluded
from this study.

Information recorded for data analysis: age, gender,
body mass index (kg/m?), hernia type, location, ASAscore,
size of the defect, operating time, 10-balls postoperative
pain score. The size of the defect was measured as the
maximum distance between the medial edges of the
defect in the fascia when the patient is in a resting supine
position. The operating time was calculated from the
insertion of the first trocar to exsufflation.

ISSN 2306-8027  http://pat.zsmu.edu.ua

All patients underwent routine laboratory investiga-
tions, ultrasound soft tissue for establishing diagnosis
(we used Esaote MyLab 6), detection size of defect, and
chest radiography. First generation cephalosporin cefa-
zolin 1 gram solution for intravenous injection was given
for every patient before operation.

The procedure (laparoscopic IPOM plus) was done
according to Patent of Ukraine No. 119299 with Parietene
Composite mesh, it's important to reduce intra-abdominal
pressure to 6 mm Hg in order to get accurate hernia orifice
size, intracorporeal sutures with non-absorbable monofila-
ment were applied on hernia orifice, it involved placement
of a mesh with 4-5 cm overlap at the edges of the defect,
mesh was anchored with two opposite corner tension
free extracorporeal subcutaneous transfascial sutures,
the mesh fixation was performed by absorbable tacks.

The patients were mobilized and liquids orally were
allowed once they were fully awake and non-sedated, usu-
ally 3—4 h after the surgery. Patients were discharged once
they were fully mobile and comfortable on oral analgesics.

Statistical analysis was obtained with the statistical
software package. Quantitative data were presented as
mean and average deviation from the mean (M = m).

Results

There were 38 males and 32 females (Table 7). The range
age was 29-60 years. Obesity is defined as a BMI greater
than or equal to 30 kg/m? and morbid obesity also termed
class Il obesity as BMI greater than or equal to 40 kg/m?.
BMI ranged from 28 to 33 kg/m?.

Incisional hernia was the most common hernia. Of
the 34 incisional hernias which were recurrent, all of
them undergone previous open repair using anatomical
non-mesh techniques.

The operating time was 58.27 + 0.52 (range from
48 to 69 minutes). There were no conversions to open.

The literature findings report a seroma rate of up to
12.2 % [2,13]; in our study, the seroma rate was 4.29 %
(Table 2). The port-site seromas were punctured under
sonography control.

In 1 (1.43 %) patient the port-site hematoma was
punctured and successfully coagulated under sonography
control. Hematoma prevalence is estimated to be between
0.4 % and 4.0 % in the literature [1,16].

Conversion to open surgery was not required among
the 70 patients.

Discussion

In this series, mean operating time was 58.27 minutes
(range 48-69 minutes), which is more than the study
carried out by Gupta et al (45 minutes) but less than the
study carried out by C. Palanivelu et al. which was 95
minutes [9,13].

There was no intraoperative visceral and vascular
injury encountered in this study. Palanivelu C. et al. re-
ported 0.3 % bowel injury in his study [13].

No patient needed conversion to open procedure
in this study in contrast to other studies carried out by
C. Palanivelu et al. (1 %) and Bassem M. Sieda et al.
(4.3 %) [13,19].

Pathologia. Volume 20. No. 3, September — December 2023



Table 1. Baseline characteristics, n (%), M £ m

OpwuriHaAbHI AOCAIAKEHHS

IPOW plusn =70 .

Gender Male
Female

Age, years

ASA score ASA-|
ASA-II
ASA-III

Type of hernia Linea alba
Umbilical
Incisional

BMI, kg/m?

Defect size, cm

38 (54.29 %)
32 (45.71 %)
50.21 £ 0.89
23 (32.86 %)
39 (55.71 %)
8 (11.43 %)

8 (11.43 %)

28 (40.00 %)
34 (48.57 %)
30.72£0.18
4771021

Table 2. Post-operative data (n = 70), n (%), M+ m

Pain (VAS) 6 hours
24 hours
1 week
4 weeks

Port-site seroma

Port-site hematoma

Length of stay, days

5.11£0.92
447 £0.31
2.90£0.72
0.92 £ 0.81
3(4.29 %)
1(1.43 %)
1.84 +0.06

There was no incidence of mesh infection in this study
compared to other studies [19].

Average hospital stay in this study was 1.8 days.
Gupta P. et al. in their study showed mean hospital stay
was 1.4 days compatible with our study [9].

No bulging or eventration of mesh was observed in
this study comparable to other studies [19]. We agree that
fascial closure has been recommended to prevent the
bulging of the abdominal wall and seromas after bridging
repair in laparoscopic IPOM repair [6,7].

On the other hand, authors concluded that LVHR with
or without fascial closure, provided satisfactory results in
terms of safety and efficacy, the discordant results in the
literature are probably related to independent variables
such as the type of mesh, the type of suture and closure
technique [15].

Main idea of fixation is to keep the mesh in contact
with the anterior abdominal wall in order to achieve fibrosis
and to avoid landing of mesh in the peritoneal cavity to
prevent complications.

We are in accordance with conclusions that the mesh
overlaps of the borders of hernia ring is important as a
factor, and depends on the size of the hernia defect, so
the larger the gap — hernia ring, more overlapping of the
mesh is needed [8].

The concern with laparoscopic IPOM is chronic pain. It
has been defined as a pain that lasts more than 3 months.
This complication has been reported in 2.0-9.5 % of cases
of laparoscopic IPOM repair [20].

It was related to fixation systems, especially non-ab-
sorbable ones [11]. In our series, no cases of chronic
pain or recurrence have been observed, we used only
absorbable fixation tacks.

In the one year follow up time P. Gupta et al. reported
0.4 % and C. Palanivelu et al. 0.55 % recurrence rate
respectively [9,13].

62 (88.57 %) patients were evaluated over 21 months

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

follow-up period, major complications associated with
laparoscopic IPOM, such as enteric fistulas or mesh
migration, were not reported.

The 36-ltem Short Form Health Survey question-
naire (SF-36) is a very popular instrument for evaluating
Health-Related Quality of Life (HRQL) [18]. In this study
67 (95.71 %) of the patients were satisfied with the 1 year
post operative results, 3 (4.29 %) of the patients were not
satisfied with the 1 year post operative results because of
co-morbidities only. Mental health showed no alteration.
Therefore, it is correct to say that IPOM plus should im-
prove the HRQL. As observed in our and other authors
research, the QoL is not entirely influenced by the oper-
ation itself, but also by additional health problems [14].

The advantages of IPOM plus over open retro mus-
cular hernia repair like Rives—Stoppa technique: first
method does not disturb muscle compartments or the
segmental nerve innervations, provides additional benefit
as a complete exploration of the abdominal cavity, the
possibility to add another procedure if needed, an easier
adhesiolysis due to the magnification of the view, and a
lower postoperative abdominal pain because no wide
dissection is performed [4].

Conclusions

1. IPOM plus repair is safe and may be used for
routine laparoscopic ventral and incisional hernia repair.

2. Closure of fascial defect appears to give chance
for good fixation of the mesh and decrease postope-
rative morbidity. However, larger-scale studies are
essential.
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The aim of this work was to reveal the effectiveness of delayed laser therapy for the regeneration of the sciatic nerve.

Materials and methods. In 21 rats, transection and epineural microsurgical suture of the right sciatic nerve (SN) were per-
formed. In 16 rats (experimental group) in the period from 1.0 to 2.5 months after surgery, a course of laser therapy (LT-1,
n = 8) and a delayed (after 6 months) course of laser therapy (LT-2, n = 8) were used 18 sessions were performed in each
subgroup. Laser therapy was not performed in 5 operated animals and they were included in the control group. The terms of
withdrawal of rats from the experiment were 2.5 and 12.0 months after the operation. During the morphometry of semi-thin
sections distal to the level of the sutures, the volumetric density of the constituent elements of the SN, the number density of
myelinated nerve fibers (MNF), their diameters, the thickness of the axons and myelin sheath, the myelination index (index G)
distribution of MNF by diameter and dependence of index G on the fiber caliber were measured. For double control, we used
muscle morphometry data from intact rats (Intact). Muscle tissue was additionally examined by the method of transmission
electron microscopy using a generally accepted technique with a REM-100 electron microscope (Selmi, Sumy, Ukraine).

Results. In the control group, as compared to the intact group, the numerical density of muscle fibers was 21 % higher, but
38 % less than the numerical density of microvessels, therefore, the vascularization index was reduced by 1.7 times. The
obtained results indicated laser compensation for denervation atrophy, which was confirmed by morphometric data.

Conclusions. The results of the study indicate a stimulating prolonged effect of delayed laser therapy in regenerative ax-
onogenesis.

BnAuB KOPOTKOXBUALOBOI Aa3epHOi Tepanii Ha MOpGOMETPUUHI NOKAZHUKU
pereHepaLii CiAHUYUHOro HepBa NiCAA eKcnepuMeHTaAbHOI Heupopadii

3. M. AwmwuH, 0. 0. Asank
MeTa po60oTu — oujiHoBaHHS eDEKTUBHOCTI BIiACTPOYEHOT NasepoTepanii Ans pereHepalii cigHnyHoro Hepaa (CH).

Matepianu Ta meTogum. Y 21 wwypa 34incCHANM NepeTyH NpaBoro CiAHWYHOIO HepBa i Haknanm eniHeBpParbHUA MIKPOXIpYpriYHWA
LwoB. Y 16 Lwypis (ekcnepumeHTansHa rpyna) y nepiog Big 1,0 4o 2,5 micaus nicns onepalii 3actocysanu Kypc nasepotepanii
(NT-1, n = 8) i BiaTEpMiHOBaHWI1 (Yepe3 6 micauiB) kypc nasepotepanii (J1T-2, n = 8); y KOXHiI Nigrpyni 3aiicHunmn 18 ceaHcie.
Y 5 npoonepoBaHux TBapWH Na3epHy Tepanito He BUKOHYBaM, i BOHW 3anyyeHi B KOHTPOIbHY rpynny. TepmiHu BUBEAEHHS
LLypiB 3 ekcriepumMeHTy — 2,5 i 12,0 micsug nicns onepadii. Iig 4ac MophoMeTpii HaNIBTOHKMX 3pisiB ANCTarnbHiLle PiBHA LBIB
BCTaHOBWIN 00’EMHY LLiNbHICTb CknagoBux enemeHTiB CH, WinbHicTb MieniHOBKUX HepBOBUX BorokoH (MHB), ixHii giameTp,
TOBLLWHY aKCOHIB | MiENIHOBOT 060MOHKY, iHAEKC MieniHisauii (iHaekc G), Bu3Haumnm posnogin MHB 3a giameTpom i 3anexHicTb
iHoekcy G Big kanibpy BonokHa. [nsi NoABilHOro KOHTPOIHO pe3ynbTaTiB 34iCHUMN MOPOMETPIIO HEPBIB B IHTAKTHUX LLYPIB.
M’s130By TkaHUHY JOAATKOBO 4OCMIANMAN METOLOM TPAaHCMICIHOT eNeKTPOHHOI MiKpocKonii, 3aCTOCYBaBLUM BiOMY METOLMKY,
enekTpoHHu mikpockon PEM-100 (dipma «Selmiy, m. Cymu, Ykpaina).

PesynkraTi. Y KOHTPOIbHIN rpyni MOPIBHSAHO 3 IHTAKTHOIO KinbKiCHA LLiNBHICTL M'S30BKX BOMOKOH Ha 21 % 6inblua, ane Ha
38 % MeHLa Big KiNbKICHOI LLiNbHOCTI MIKPOCYAMH; OTXe, iHAEKC BacKynspuaauii 3HmwkeHun B 1,7 pa3a. Pesyneratu, Lo
ofiepxanu, cBig4aTb Npo nasepHy KomneHcaLito AeHepBaLiHoi atpodii; Le niaTBepmKeHO MOPHOMETPUYHNMN JAHUMU.

BucHoBku. Pesynsratv 4ocnimkeHHs NiagTBEpANIN CTUMYITIOBabHUIA NPONOHIOBaHNIA epekT BiACTPOYeHOI nasepHoi Tepanii
npy pereHepaTBHOMY akCOHOTEHe3I.

According to A. Eberstein & S. Eberstein [1], the results of
studies over the past 25 years have proven that the bio-
chemical and physiological properties of muscle fibers are
determined not so much by the influence of neurotrophic
substances as by the activity of the muscle; therefore,
different types of myostimulation are considered the most
effective way to treat denervation atrophy.

Schimrigk K. et al. found that electrical stimulation not
only slows down the development of atrophy of the dener-

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

vated muscle, but also increases the number of necrotic
muscle fibers and reduces the number of myotubes [2,3].

Laser therapy (LT) does not change the number of
fibers in the denervated muscle, and the ratio of the pro-
portions of muscle tissue, blood vessels and connective
tissue is “improved” in comparison with unstimulated
control. The effect of LT on reinnervation has also been
the subject of research. Nakano S., Bianciardi G. et
al., who found that when low-intensity LT was used to
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stimulate nerve regeneration after its compression, the
cross-sectional area of muscle fibers in the reinnervated
muscles increased, and the proportion of connective
tissue in them decreased [4,5].

After transection and suture of motor nerves, some
authors obtained data on the improvement of the structure
and function of reinnervated muscles under the influence
of electrical stimulation, others concluded that reinnerva-
tion was suppressed [6].

Aim
The aim of this work was to reveal the effectiveness of

delayed laser therapy for the regeneration of the sciatic
nerve.

Materials and methods

The experiments were carried out on 21 adult outbred
rats. In 21 rats under intravenous barbituric anesthesia
and aseptic conditions, complete transection and primary
microsurgical suture of the sciatic nerve (SN) were per-
formed at the level of the middle third of the thigh. We
used the Aesculap company’s tools, 8/0 gauge thread on
atraumatic needles from Ethicon and 8x magnification of
an operating microscope from Opton.

Inthe postoperative period, in 5 animals, no effects on
the regenerative process were applied (unstimulated con-
trol— CG). In the experimental group (EG), low-intensity LT
courses were conducted on the “Impulse-CT” apparatus
with a wavelength of 480 nm of the blue spectrum. Each
10-minute procedure consisted of two parts: the first part
(5 minutes) — short-wave laser stimulation of peripheral
segments, the second part (20 minutes) — short-wave
LT of the nerve trunk proximal to the level of damage.
For shortwave LT [8] sciatic nerve, the SN trunk in the
middle third of the thigh was irradiated. The procedures
were performed every other day (Monday, Wednesday,
Friday). The radiation mode is variable, the frequency is
50 Hz, the pulse duration is 0.7 ms, the pulse duration is
2 s; pulse-pause ratio 2:2. The strength of the pulsed irra-
diation was selected individually. In 16 rats (experimental
group ) in the period from 1.0 to 2.5 months after surgery,
acourse of laser therapy (LT-1, n = 8) and a delayed (after
6 months) course of laser therapy (LT-2, n = 8) were used
18 sessions were performed in each subgroup. Laser
therapy was not performed in 5 operated animals and
they were included in the control group (CG, n =5). The
terms of withdrawal of rats from the experiment are 2.5
and 12.0 months after the operation.

12 months after the operation, the animals EG and
CG were withdrawn from the experiment by the admi-
nistration of a lethal dose of barbiturates. Since the timing
of the appearance of the first electro-physiological signs
of the reinnervation of the leg muscles in CG and EG rats
varied individually from 3 to 8 weeks after the operation,
additional 3 experiments were performed using the “pre-
vented regeneration” model (Denerv) [8]: after resection
of 3 cm SN, its proximal and distal stumps were isolated
with caps made of biologically inert material. Denerv group
withdrawn from experience 33 days after the surgery. That
made it possible to obtain homogeneous initial data on the
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structure of the denervated muscle in the period imme-
diately preceding the reinnervation and the beginning of
laser therapy sessions. Maintenance, feeding of animals,
operations and LT sessions, as well as withdrawal from
the experiment were carried out according to the protocol
“On humane behavior with laboratory animals” No. 775.

After euthanasia for morphological studies, fragments
of the tibialis anterior muscle were taken from the local
region at the level of its upper, middle and lower third.
Transverse cryostat sections were made (microtome-
cryostat M05050) to detect the activity of myosin-ATPase
according to Padycula, Herman in the modification of
A. E. Meijer [9] which allows you to identify different types
of muscle fibers in muscles with different compositions.
The preparations were digitized on the APK “DiaMorph”
and morphometric using the Image program. For double
control, we used muscle morphometry data from intact
rats (Intact).

Muscle tissue was additionally examined by the
method of transmission electron microscopy using a
generally accepted technique with a REM-100 electron
microscope (Selmi, Sumy, Ukraine).

Statistical processing of the primary data was carried
out using the software capabilities of MS Excel-2000, the
variational series were ranged with a step of 10.0 um, and
histograms of the distribution of muscle fibers by diameter
were obtained. The vascularization index (V1) is the ratio
of the number of hemocapillaries to the total number of
muscle bundles that make up this muscle, i. e. it reflects
the “saturation” of the object with vessels.

Results

Visual analysis of preparations of the denervated muscle
indicates significant fiber atrophy as early as 1 month
after resection of the SN. The distribution curve by fiber
diameters is significantly shifted to the left compared to
the intact one and has a high peak instead of a plateau
(Fig. 1).

In all experiments with a nerve suture one year after
the operation, the shapes and sizes of the profiles of mus-
cle fibers in cryostat sections indicate laser compensation
for denervation atrophy, which is confirmed by morpho-
metric data. In the control group, the average curve of
the distribution of muscle fibers by diameter practically
coincides with the intact one (Fig. 7). In the LT-1 subgroup,
it is shifted to the right and has a small peak. In the LT-2
subgroup, the shift of the curve to the right is even more
pronounced, the height of its peak decreases, and the
width of the base increases significantly. The study of
individual histograms of animals of this group showed that
in one rat out of three, the distribution of muscle fibers in
diameter bimodal, which, presumably, can be associated
with the unequal effect of electrical stimulation on muscle
fibers of different metabolic types.

According to the stereological analysis, in the control,
compared to the intact muscle, the volumetric density
of microvessels is 1.5 times reduced, the proportion of
endomysium is 1.2 times reduced and, accordingly, the
volume density of muscle fibers is slightly increased
(Fig. 2). In the LT-1 subgroup, the volumetric density of
muscle fibers is comparable to that of intact muscle, but
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the volumetric density of microvessels is reduced by 2.4
times, and the proportion of endomysium is increased by
1.2 times. In the LT-2 subgroup, the volumetric density of
microvessels is less than in the control, but higher than
in the LT-1 subgroup; the volume fraction of endomysium
in this group is the smallest; even in comparison with an
intact muscle, it is reduced by 1.7 times; the bulk density
of muscle fibers slightly exceeds the corresponding pa-
rameter of other groups.

In the control group, as compared to the intact group,
the numerical density of muscle fibers is 21 % higher, but
38 % less than the numerical density of microvessels,
therefore the vascularization index is reduced by 1.7

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

muscle fibers 26

6.4

91.0

Control

times (Fig. 3). In the LT-1 subgroup, the numerical density
of muscle fibers is practically equal to the correspond-
ing parameter of the intact muscle, but the numerical
density of microvessels is reduced by 1.9 times and the
vascularization index is reduced by 2 times. In the LT-2
subgroup, the numerical density of muscle fibers is 1.3
times less than in the intact muscle, the numerical density
of microvessels is 1.8 times, the vascularization index is
reduced 1.4 times.

Despite this, an increase in ATPase activity was
observed in the group with LT-1 (Fig. 4), which is closely
correlated with the expansion and normalization of the
lumen of hemocapillaries (Fig. 5).
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Fig. 1. Curves

of distribution of
fibers of the tibialis
anterior muscle of
rats by diameter in

an intact state and
different experimental
conditions.

The abscissa axis is
the size class of fibers
(0-10 microns; 11-20
microns, etc.);

Y-axis — percentage of
fibers of each class.

Fig. 2. Volume ratios
of muscle fibers,
endomysium and
microvessels in the
tibialis anterior muscle
of operated and intact
rats.
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Fig. 3. Numerical density of muscle fibers (mf), microvessels (mv) and vascularization
index (Ivasc%) in the tibialis anterior muscle of operated and intact rats after laser therapy.

Fig. 4. ATPase activity in muscle fibers m. tibialis anterior before (a) and after (b) laser
therapy in conditions of SN neurorrhaphy.

Fig. 5. Structural organization of hemocapillaries SN before (a) and after (b) laser
therapy in conditions of SN neurorrhaphy. Method: transmission electron microscopy.
Magn.: x10 000.
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Discussion

The results of our study indicate that in rats after 1 month
of denervation, pronounced atrophy of the anterior tibial
muscle occurs. In the process of reinnervation, the size
of the muscle fibers is restored even without the use of
LT, but the tissue organization of the muscle 12 months
after the transection and suture of the nerve is not optimal,
which is confirmed by the data of other authors [5,6].
First, compared with intact muscle, the volume fraction of
microvessels, their number per unit of muscle cross-sec-
tional area and the average number per muscle fiber
remain reduced [7]. Secondly, the increased volume and
numerical density of muscle fibers indicate an increase
in their number as a result of regenerative myogenesis,
which often leads to the formation of abnormally branching
muscle fibers or small clusters, which does not contribute
to muscle restitution [10].

In the group with one course of LT, its effect on the
thickness of muscle fibers was established — judging by
the nature of the distribution curve, on average they be-
come larger than in the control and in the intact muscle.
The volumetric and numerical density of muscle fibers is
comparable to that of an intact muscle, but all vascula-
rization parameters are reduced not only in comparison
with the intact muscle, but even in comparison with the
control. Apparently, LT, carried out in the period from 1.0 to
2.5 months after the operation, not only maintains normo-
and induces hypertrophy of muscle fibers experiencing
denervation, but also has an inhibitory effect not only
on regenerative myogenesis, but also on angiogenesis.

Conducting the second course of LT within 6.0 to 7.5
months after the nerve suture enhances the hypertrophy
of the reinnervated muscle. The vascularization index
increases due to a decrease in the number density of
muscle fibers, the volume and number of density of mi-
crovessels remain reduced compared with the controls
and especially with intact muscle.

Conclusions

1. The protocol of laser therapy tested in our ex-
periments has a distinct modulating effect on the tissue
organization of the reinnervated muscle, contributing to
the development of muscle fiber hypertrophy. This effect
is accompanied by an increase in muscle vascularization
compared to unstimulated controls.

2. Anincrease in muscle vascularization is accom-
panied by an increase in the ATPase activity of muscle
fibers and indicates a positive regenerative potential of
laser therapy.

3. Anincrease in the ATPase activity of muscle fibers
along with an increase in their vascularization makes it
possible to use these indicators in assessing the effec-
tiveness of the means that contribute to the recovery of
muscle function after experimental neurorrhaphy of the
sciatic nerve under the conditions of laser therapy.

Prospects for further research are to determine
correlational relationships between the processes of
regeneration of nerve fibers of the sciatic nerve and the
degree of vascularization during laser therapy at different
times after applying a microsuture.
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MeTa po60TH — BMBYNTY HAsIBHICTb B3AEMO3B'A3KY MiX LLMBHICTIO KICTKOBOI TKaHUHW Ta NPOTSHKHICTIO 6e33y60i AinsHkm
3y6HOro psgy.

Marepianu Ta Mmetoau. 30iAiCHUNM OLIHIOBAHHS LLiNBHOCTI ryB4acToi peqoBUHM LLENEN 3a MaKCUManbHUM i cepeaHim no-
KasHWkamm 3a Lukanot oanHuub MayHedinga (HU). LinbHicTb ryGuacToi KicTku oujiHioBanu Tinbkv B AinNsiHKaXx, 4OCTYNHUX
[Ns1 BCTAHOBNEHHS iMnnaHTaTy. MauieHTiB noainuny Ha rpyniu 3anexHo Big nokanisavii Ta LOBXMHM fedekTy 3yGHoro psiay.
MeToam CTaTUCTUKM BKIHOYANW BU3HAYEHHS CEPEaHBbOro apuhMETUYHOMO 3Ha4YeHHst (M), CTaHOapTHOrO BigXMNeHHs (),
noMuIKkK cepegHboro (m), gosipyoro iHTepaany (95 % Cl), a Takox ouiHtoBaHHs Megiann (Me) Ta iHKBapTURBLHOTO po3Maxy
([Q1; Q2]); sacTocysanu kputepiin CTbloaeHTa (t kpuTtepin).

Pe3yniraTtv. MakcymanbHi Ta cepefHi MoKasHUKM LWinNbHOCTI ryG4acToi KicTkn y aechekTax 3ybHoro psay BepxHboi (562,4 [347,1;
777,8] HU i 301,5 [163,0; 439,9] HU BignosigHo, p = 0,84) Ta HuxHboi (1379,0 [1116,2; 1641,9] HU i 848,6 [630,6; 1066,6]
HU BignosigHo, p = 0,96) wenen y AinsHkax Monspie i npemonspis npu «Benukux» gedektax AOCTOBIPHO BiApi3HSAOTLCS
Bi NnapametpiB «Manux» aedektie (299,7 [176,9; 422,4] HU i 642,6 [470,4; 814,9] HU, 1061,1 [866,5; 1255,7] HU i 608,3
[440,5; 776,1] HU BignosigHo). CepenHs LWinbHICTb KICTKW anbBEONSIPHOTO BiAPOCTKa BEPXHBOI LLEeneny Maixe ogHakosa y
AedeKTax i3 pi3HOK NPOTSKHICTHO. CepeaHst LLiNbHICTb ry64acTol KiCTKM anbBeOonspHOT YaCTUHWU HUXHBOI LLENENU Y «BENUKNX»
nedekTax MatoTb BiporigHi BiAMIHHOCTI Big «cepepHix» (p = 0,02) i «manux» (p = 0,005) nedexTis.

BucHoBku. CepeaHst WinbHICTb ry64acToi KiCTKM anbBeonspHOT YaCTUHW HIKHBOIT LLENENK Y «Benukix» AedeKkTax Mae BiporigHi
BiAMIHHOCTI Bif «cepepHix» (p = 0,02) i «<manux» (p = 0,0005) nedpekris, Bignosiaae knacy D3 (350-850 HU) 3a knacudikauieto
Misch HesanexHo Bif NpoTsikHOCTI AedbekTy 3yGHoro psay. CepenHst WinbHICTb ryG4acToi KICTKM anbBEOSPHOTO BiApoCTka
BEPXHbOI LLienenu B AinsHKkax MonsipiB i n(peMonsipis He Mae AOCTOBIPHWX BiAMIHHOCTE 3anexHO Bif NPOTSXKHOCTI AedekTy
3ybHoro psgy Ta Bignosigae knacy D4 (150-350 HU) 3a knacudikauieto Misch. Kniniyna knacudikauis Misch He gae amoru
po3rnagaTM OKPemo BCi BapiaHTU CEPenHiX MOKa3HUKIB LLiSIbHOCTI KICTKM, L0 MatoTb CTAaTUCTUYHO BIpOrigHi BiAMIHHOCTI, B
Pi3HKX AinsHKax 3y6Horo psgay.

Correlation of bone density of individual jaw sections according to Hounsfield
with the length of the adentiary section in the cone-beam computer tomography program

0. V. Sydor, T. V. Strohonova, S. D. Varzhapetian

Aim. To study the existence of a relationship between the density of bone tissue and the length of the edentulous part of the
tooth row.

Materials and methods. Evaluation of the density of the spongy substance of the jaws by the maximum and average value
of HU. The density of cancellous bone was evaluated only in the areas available for implant placement. The groups consisted
of the localization and extent of the dentition defect. Statistical methods included the estimation of the arithmetic mean (M),
standard deviation (o), error of the mean (m), confidence interval (95 % Cl), estimation of the median (Me) and interquartile
range ([Q1; Q2]), Student's test (t criterion).

Results. Maximum and average indicators of cancellous bone density in defects of the upper (562.4 [347.1; 777.8] and 301.5
[163.0; 439.9], respectively (p = 0.84) and lower (1379.0 [1116.2; 1641.9] HU and 848.6 [630.6; 1066.6] HU, respectively,
p = 0.96) jaws in the areas of molars and premolars with “large” defects are significantly different from the indicators “small”
defects (299.7 [176.9; 422.4] and 642.6 [470.4; 814.9], 1061.1 [866.5; 1255.7] and 608.3 [440.5; 776.1, respectively). The
average bone density of the alveolar process of the upper jaw is almost the same in defects of different lengths. The average
density of the cancellous bone of the alveolar part of the lower jaw in “large” defects has significant differences from “average”
ones (p = 0.02) and “small” (p = 0.005) defects.

Conclusions. The average density of cancellous bone of the alveolar part of the lower jaw in “large” defects has significant
differences from “medium” (p = 0.02) and “small”’ (p = 0.005) defects, and regardless of the extent of the dentition defect
corresponds to class D3 (350—-850 HU) according to the Misch classification. The average density of cancellous bone of the
alveolar process of the upper jaw in the areas of molars and premolars does not have significant differences depending on
the extent of the dentition defect and corresponds to class D4 (150-350 HU) according to the Misch classification. Since one
class includes a large range of values, the clinical classification of Misch does not allow taking into account individual bone
density indicators that have statistically significant differences in different areas of the dentition.

Pathologia. Volume 20. No. 3, September — December 2023


https://orcid.org/0000-0003-3081-8906
https://orcid.org/0000-0001-5510-2176
https://orcid.org/0000-0001-5649-1126
mailto:sw050773%40gmail.com?subject=
https://doi.org/10.14739/2310-1237.2023.3.288644

B ocTtaHHi gecatunitTa MeToa AeHTanbHOI iMnnaHTauii
CTaB OHUM i3 NPOBIAHMX NPY 3aMilLeHHi AedekTiB 3y6-
HUX psigiB B YkpaiHi Ta CBiTi. YacTka nauieHTis i3 NOBHO
afieHTieto cepen 0Cib MOXMIoro Biky, 30KpeMa BiKOM NMOHaA,
65 pokis, craHoBuTb 27,3 % [1]. Y E€Bponelicbkomy Co-
103i LLLOPOKY BCTAHOBIIOKTL NoHaz 1,8 MIH iMnnaHTaris
[2]. OuikytoTb, WO Lie NOKa3HWK MOCTIAHO 3pocTaTnme
yepes 36inbLLUEeHHs repiaTpuyHOi nonynsLi Ta 3aransHoi
KINbKOCTi CTOMATONOriB i (haxiBLiB, SKi BUKOHYIOTb L0
npoueaypy [1].

Bupo6HVKM AeHTanbHUX iMNaHTaTiB NOBIZOMMSOTh
npo ycnilHicTb imnnanTauii y 98 % Bunapkis, 3rigHo 3
pesynsratamu KniHiYHyX gocnigxeHs [3]. Baxnvsa ymosa
YCMiLUHOI ieHTanbHOI iMNnaHTawii — nepBuHHa cTabinb-
HICTb iMNNaHTaTy B iMNNaHTaLiiHOMy MoXi Bigpasy nicns
BCTaHOBMEHHS. MepBMHHa CTabiNnbHICTL 3abe3nevyeTbes
MEXaHIYHUM 34ENNEHHAM iMNNaHTaTy 3 kicTkoto [4]. Kpim
KOHCTPYKLi iMINaHTaTy, CTPyKTypu Ta MeToAjiB 06pobKm
0ro MOBEPXHi Ha NepBUHHY cTabinbHICTL BNNMBae
LWNBHICTb KICTKU B OiNSHUI BCTAHOBMEHHS iMNIaHTaTy
[5,6]. AKiCTb i KiNbKICTb LENenHmX KiCTOK — [iBa BaXIMBI
nokanbHi akTopy, Lo BNNMBAaIOTb Ha yXBaneHHs OC-
TaTOYHOrO PILUEHHS MPO PO3MILLEHHS iMnnaHTaTy. Tomy
nepegonepauinHni aHania i xipypriyHe nnaHyBaHHS
BCTAHOBJIEHHS iMNNaHTaTy noTpebyioTb NUIbHOI yBaru
[0 SIKOCTi AOCTYMHOI KicTku [5].

MepenonepaduiiiHe OUIHIOBAHHS LUIMbHOCTI KIiCTKM
LLienenu nikapi 34iICHIO0Tb, BUKOPUCTOBYOYM pe3ynbTaTy
Komm’toTepHoi Tomorpadii naujiexTa [7]. OuiHioBaHHS
LinbHOCTi ryB4acToi KiCTKV LLenen y CTOMaTornorivHii imn-
naHTaLii 3a 4ONOMOroH0 KOHYCHO-MPOMEHEBOT KOMM' KOTEP-
Hoi Tomorpadii (KMKT) 3anuiuaeTbes HannoLUMpeHiLLmnm
Ha NpaKTuui i Nig Yac KNiHivHuX gocnimkens [3]. LWinbHicTb
KICTKI Ha MiCLji AeHTaNbHOTO iMNIaHTaTy MOXHa BU3HaYu-
TV 3a Wwkanoto oauHuup MayHedinga (HU) i sk 3HaueHHs
BiZTiHKiB ciporo (GVs) [8].

PesynbtaT AOCRIMKEHHS AKOCTi KiCTKU MOXYTb
BIAPI3HATUCA 3anexHo Bi4 OOCBiAY AoChigHMKa Ta
BuKopucTaHoi anapatypu [9,10]. Y daxosin nitepatypi
HaBEOEHO pesynbraTyt AOCHIMKEeHHS LWOoAO cepeaHboro
3HAYEHHS! LLMBHOCTI KICTKW Y Pi3HKX AiNsiHKax BEPXHbOI Ta
HUXHBOI LLienen, Wo oLiHeHe 3 BukopucTanHsam KINKT [3].

Ha Haw nmornsa, nig yac nnaHyBaHHs peabinitauii
naLieHTiB i3 YaCTKOBO afieHTielo, Lo noTpebye 3acTocy-
BaHHS AEHTalbHUX iIMNIAHTATIB, BAXXIMBAM YMHHUKOM €
NPOTSHKHICTb AedekTy 3yGHOro psipy. 3HaHHS Npo cepenHi
MOKa3HWKN MiHepanbHOI LWiNbHOCTI KICTKM B AiNsiHKax
afeHTil 3anexHo Bif Ti NPOTSKHOCTI MOXHa 3acTocy-
BaTV SIK OAMWH i3 CTaHAAPTIB NPaKTU4HOI CTOMATOMOril.
HasiBHICTb Takvx CTaHOapTiB CPUATME 3MEHLUEHHHO
iMOBIPHOCTi MOMWIOK, CTaHE OPIEHTUPOM AN MOMOANX
cneuianicris [3].

OpwuriHaAbHI AOCAIAKEHHS
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Puc. 1. BumiptoBaHHS LinbHOCTI ry64acToi KicTkw, KinbKicHO B13Ha4eHoi B oguHnusx MayHedinaa (HU)

Ha MicLyi, A€ NNaHyeTbCA BCTAHOBMEHHS 3y6HOro iMnnaHTary.

Merta po6otu

BuBUMTH HasiBHICTb B3AEMO3B’'AA3KY MiX LLISIbHICTHO KICTKO-
BOI TKaHUHM Ta NPOTSKHICTIO 6e33y60i AinsiHkK 3y6HOro
psiay.

Martepianu i meToAU AOCAIAKEHHA

[na ouiHBaHHA NoKanbHOI LWiNbHOCTI ry6yacToi pe-
YOBUHU anbBEOSSIPHOI YaCTUHU HUXKHBOI Lenenu Ta
anbBEOMNSPHOTO BiAPOCTKA BEPXHBOI LLENENN BUKOPU-
CTanu MakcumarbHi Ta cepeHi 3HaveHHs HU (oauHuui
layHcdinga) [3] — cTaHAapTHOI NporpamMu KOHYCHO-NpPo-
MeHeBOro Komm'totepHoro Tomorpaga NewTom Giano
HR Professional (16 x 18) (Itanis). MNig yac gocnimkeHHs
3actocyBanu peaynbratit KIMKT HWKHBOI Ta BepXHbOI
Lenen nauieHTiB 3i BTOPUHHO afEHTIE.

Mig yac cTpatudikauil nauieHTiB Ha rpynu He Bpa-
XOBYBanu HasiBHICTb CyMnyTHiIX 3aXBOPOBaHb, CTaThb i BiK
obcTexeHwx. Noain Ha rpynu 3aicHUNM 3a nokanisawieo
Ta NPOTSHKHICTIO AedekTy 3y6HOro psay.

Tak, 3a NpoTshKHICTIO AedhekTy 3yGHOro psigy cop-
MyBanu Tpu rpynu AocrigxeHHs. Jo rpynu «Manmx»
fedekTiB 3y6HOro psify BU3HAYMNW AiNSHKW afeHTil, y
SKUX MPOTSHKHICTb CTAHOBWNA OAMH 3y6; A0 rpynn «ce-
penHix» aedekTiB 3yGHOro psigy — Konu BuAaneHo Aea
3y6u; Ak «Benuki» aedektn 3yGHOro psagy BU3HAYMNM
BUMaZku, konu He Byno Tpbox i binbLue 3y6iB. Kinbkictb
BUMaAKIB 3 MOBHO afiEeHTIEI0 HEBEMMKA, TOMY AaHi LLIOAO
umnx aedekTiB 06'eaHanM 3 NokasHUKaMu, ki BUSHAUUIM
B rpyni «BEMKnX» AedeKTiB.

TonorpadiyHi xapakTepucTuku HocnigpxeHnx 6es-
3yOux AinsiHoK HaBedeHo y mabnuyi 1. Bumipsinu wwins-
HicTb rybyacToi kicTku B 156 6e33y0bux ainsHkax Lwenen:

Tabauus 1. Tonorpadiuni xapakTepucTuky gocnimkeHnx 6e3sybux ginsHok

Tun pedekTy 3y6HOro paay

INokanisauis pedekry

Rinsa ay6Horo paay
s |Bopxis | Monspu i npewonspu | luna ipiawi |
20 31 48 3

«Manuit» 51 (32,7 %)
«CepepHin» 20 40 59 1 60 (38,5 %)
«Benukuit» | noBHa afeHTia 25 20 45 - 45 (28,8 %)
3aranom 65 (41,7 %) 91 (58,3 %) 152 (97,3 %) 4(2,7 %) 156 (100 %)
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HU mid 848,6 HU
HWKHS Lenena p, =0,84; p, = 0,0002

HU mid

301,5HU
BEpXHS LLenena

HWXHSA Wwenena
BEpPXHA Lienena

p, = 0,96; p, = 0,000019

o

200 400 600 800 1000 1200 1400 1600

Puc. 2. MopiBHSIHHS LWiNbHOCTI KICTKI HWKHBOT Ta BEPXHBOIT LLENEN Y «BENMKUX» AedeKTax.

p,: Pi3HMLA NapameTpiB MaKCUMarbHOI Ta CepeaHbOi LIMBHOCTI KICTOK ofiel wenenu, p < 0,05;
P, Pi3HMLA NapameTpiB LWNbHOCTI KICTOK BEPXHBOI Ta HUXKHLOI Wener, p < 0,05.

HU mid 360,7 HU
HWXHS Wenena p,=0,32
HU mid 296,6 HU

BEPXHs Lernena

oo I
HWXKHS Lenena 866,6 HU
BEpXHS LLenena b,=047

200 400 600 800 1000 1200 1400 1600

o

Puc. 3. TopiBHSHHS LUiNbHOCTI KICTKW HUKHBOI Ta BEPXHBOI LLenen y «cepeaHix» aedektax.

p,: Pi3HMLA NapaMeTpiB LWiNbHOCTI KICTOK BEPXHBOI Ta HKHBOI werten, p < 0,05.

HU mid 608,3 HU
HWKHS LLenena p,=0,003
HU mid 299,7 HU

BEpxHs Llenena

HWXHS! LLenena
e T .
BEPXHS Lenena p,=0,002

200 400 600 800 1000 1200

o

Puc. 4. TIopiBHSHHS LUiNbHOCTI KICTKW HUKHBOI Ta BEPXHBOI LLenen y «Manux» fedekTax.

P, Pi3HNLA NapaMeTpiB LWiNbHOCTI KICTOK BEPXHBOI Ta HKHBOI Wwerten, p < 0,05.
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41,7 % posTalloBaHi Ha HWKHIN Wweneni, 58,3 % — Ha
BepXHiN. «Benukux» nedekTis 6yno 45 (28,8 %), «cepen-
Hix» — 60 (38,5 %), «Manux» — 51 (32,7 %). JocnimkeHi
AinsHKN aedhekTy anbBeOonsPHOro BiApocTka B obnacri
BiZICYTHIX MonsipiB i npemonspis ctaHoBuiv 97,3 %, B
obnacri iknis i pisuis — 2,7 %.

Yepes many kinbkicTb AedexTis 3yGHOro psay, Lo
pO3TalLlOBaHi B NepPeAHbOMY Bifini anbBEONSpHMX Big-
POCTKIB LUenen, Ui AaHi My He aHanidysanu. [TokasHuku,
LU0 HaBeZeHi Y Liiii poboTi, BU3HaYeHi B insHKax Monsipis
i npemonspis.

LWinbHicTb ry6yacToi KiCTKM OUiHIOBaNM Tinbku B
AinsHKax, Lo AOCTYMHI AN BCTAHOBMNEHHS IMMNAHTATY.
BukopucTtany ctaHgapTHy nporpamy oL KOHYCHO-Npo-
MEHEBOr0 KOMIT OTEPHOrO Tomorpadda (puc. 7).

JlocnigpxeHHs! BUKOHanNM 3 AOTPUMaHHSIM OCHOBHMX
nonoxeHsb «paBun eTMYHUX NPUHLMNIB NPOBEAEHHS Hay-
KOBWX MEAWNYHUX AOCTKEHD 32 YHaCTHO MIOAVHWY, LLO 3a-
TBepmKeHi lenbciHebKoto Aeknapadieto (1964-2013 pp.),
ICH GCP (1996 p.), BignosigHo go AupekTtnen EEC
Ne 609 (Big 24.11.1986 p.), HakasiB MO3 Ykpainu Big
23.09.2009 Ne 690, Big 14.12.2009 Ne 944, Big 03.08.2012
Ne 616.

[lns onpavoBaHHs AaHKX, po3nopain sikvx Bianosigas
3aKOHY HOPMaIbHOCTI, BUKOPUCTanu napameTpuYHi MeTo-
Ay cTatucTuki. MeToam onmcoBoi CTaTUCTVKM BKIKOYanu
OLHIOBaHHS CepeiHbOro apudMETUYHOrO 3HaueHHs (M),
fosipyoro iHTepsany (95 % Cl), a Takox BU3HaYEHHS
megianu (Me)  iHkapTunbHoro posmaxy ([Q1; Q2]). Ans
NOPIBHSHHS A@HWX, LLO BiAMOBIZANM 3aKOHY HOPMarbHOro
po3noginy, 3actocysanu kputepin CtbtoaeHTa (t kpute-
pifn). 3HauyLwmK BBaXanm BigmiHHocTi npu 0,05.

PesyAbTati

[ocnipxeHHss MiHepanbHOi LLiNbHOCTI ry64aToi KicTkv B
fedekTtax 3y6HOro psigy NpoTsKHICTIO 23 3y6m B cerMeH-
Tax npemonspiB i MonsapiB Nokasano: cepeaHe 3Ha4eHHs!
MaKCUMManbHOro NnoKasHuka anbBeonsipHOi YacTUHU
HWXHBOI LWenenu ctaHoBuTb 1379,0[1116,2; 1641,9] HU,
cepenHe 3HaveHHs — 848,6 [630,6; 1066,6] HU (p = 0,96);
BEPXHbOI LWenenu — 562,4 [347,1; 777,8] i 301,5 [163,0;
439,9] BignosigHo (p = 0,84) (puc. 2). Ha HuxHin weneni
y «BENUKMX» AedekTax MaKCyManbHii NOKasHUK LWinb-
HOCTI KICTKOBOI TKaHWHM BinbLUMI, HX Ha BEPXHIN y 2,45
pa3a (noHag 200 %), pisHnugs goctosipHa, p = 0,000019.

Y rpyni cepepHix AedeKTiB pi3HWLSA NOKa3HUKIB He-
3Ha4yHa. TaK, MaKcMMarnbHi 3HA4YEHHS BiOPI3HANMCA Ha
100 HU (11,06 %); cepenHi — nuwe Ha 64 HU (17,7 %):
HU max HwxHbOi Wwenenu — 866,6 [568,4; 1168,4], HU
max BepxHboi Wwenenu — 760,3 [611,6; 908,9], p = 0,47;
HU mid HwxHbOi Wwenenm — 360,7 [233,0; 488,4], HU mid
BEPXHbOI Lenenu —296,6 [229; 364,1], p = 0,31 (puc. 3).

Ha puc. 4 HaBegeHO AaHi WOoAo WinbHOCTi KICTKOBOT
TKaHWUHU NpU «Manux» gedekTax: Ha HWXKHI weneni
MaKcKMmarbHa LLiNbHICTb KICTKOBOI TKAHWHW CTaHOBWNA
1061,1 [866,5; 1255,7] HU, cepeaHe 3HaueHHs — 608,3
[440,5; 776,1] HU; Ha BepxHili Wweneni MakcuMarbHe 3Ha-
YeHHs fopiBHioBano 642,6 [470,4; 814,91 HU, p = 0,002;
cepeHin nokasHuK WinbHocTi — 299,7 [176,9; 422,4]
HU, p = 0,003.
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OcrTeoiHTerpallis, WO BU3HAYaETLCA SK NPAMUIA CTPYK-
TYPHWI | PYHKLIIOHaMNBHUIA 3B’A30K MiX YNOpPsiOKOBaHO
XMBOK KICTKOIO Ta MOBEPXHEI0 iMNnaHTaTy, sika Hece
HaBaHTaXeHHs, Mae BUpiLLarnbHe 3Ha4YeHHs! Ans cTabinb-
HocTi imnnanTary. i BBaxatoTb HeoBXifHOK YMOBOI ANs
TPMBAsOro KMiHi4YHOTO YCriXy.

3asBnyant y KIiHivHiA NpakTuui nikapi-cromaTonoru
BMKOPWUCTOBYIOTb NMOEAHAHHS KNiHIYHOI Knacudikauii
LLiNbHOCTI KiCTKOBOI TkaHMHM 3a Misch [11] 3 knacudika-
Li€t0 ONTUYHOI LWiMBbHOCTI KICTKOBOI TKAHWHM, LLIO 3amnpo-
noxosaHa ayHcdingom (HU). 3a ummn knacudikauismm
KICTKY OL|HIOIOTb 3@ YOTMPMa TUMamMu KiCTKOBOI TKaHWHW:

D1 — winbHa komnakTHa kicTka 6e3 ryb4yacToro Lapy,
Lo signosigae >1250 HU;

D2 — 30BHI TOBCTWIA, Pi3HOI ryCTVHYM (Bif LLiNbHOMO
[10 MOPYCTOr0) KOPTUKANbHWI LLiap, BCEPeamHi — ApibHNiA
rybuactuii wap; Bignosigae 850—1250 HU;

D3 — 30BHi TOHKWIA MOPUCTWIA KOPTUKANbHUI Luap,
BCEPEAVHI — CepefHbOKOMIPKOBWIA ry6yacTwii wap; Big-
nosigae 350-850 HU;

D4 — 30BHiI KOPTMKaNbLHOIO LWApy Maixe Hemae
(@y>e TOHKWI); BCepeauHi — KpynHOKOMIpkoBa rybyacTa
TKaHuHa; Bignosigae 150-350 HU;

D5 — cyuinbHa kpynHokomipkoBa rybyacta kictka
LLiNbHICTIO MeHLwe Hix 150 HU.

CepefHi NoKasHUKM LWLiNbHOCTI KiCTKM BEPXHbOI
Lenenu, Lo oAepXanu Mif Yac HaLoro AOCHImKEHHS,
BIiANOBIAHO [0 knacudikauii Misch HaBeaeHo Ha puc. 5.

JocniokeHHs WiNnbHOCTI KiCTKM anbBeOonsipHOro
BiAPOCTKa BEPXHbOI LUENenu He BUSBMIO 3HAYYLLMX
BiAMIHHOCTEN 3a LM NOKa3HWKOM Y OiMsHKAX i3 pi3HOK
NPOTSIXHICTIO. YacTile BOHa BignoBsigana YeTBepToMy
Tvny 3a Misch — D4 (150-350 HU). 3a gaHumu chaxosoi
niTepatypu, Tun kicTkn D4 HavacTile iaeHTUMIKyoTb Y
3a[Hi YacTuHI BepXHbOI Wwenenu [12].

CepenHi NoKasHWKY LLNbHOCTI KICTKY anbBeonsipHoi
YaCTMHN HWXHBLOI LLenenu Manu icTOTHILWWI BiMiHHOCTI
3anexHo Bif NPOTsKHOCTI AedekTy (puc. 6).

Y pinsHkax, e gedektn 3yGHOro psgy HWKHbOI
Lenenu yTBOPeHi BHacnifok BTpaTh Tpbox i Binblue
3y6iB («Benuki» AedekTn), WinbHICTb KICTOK BipOrigHO
BULLA, HIX Y AinsiHkax aedekTy 3yGHOro psigy HKHBLOT
LWenenwu, Ae BuzaneHo 2 3ybu («cepenHi» oedektu),
p = 0,0005. 3HayeHHs LWinbHOCTI Y «Manux» aedekrax
HWKHBOI Lenenm (608,3 + 80,2 HU) BiporiaHo BigpisHsanu-
cs1 Big napametpiB y «cepeHix» (p = 0,02), ane He manu
[OOCTOBIPHUX BiAMIHHOCTEN MOPIBHAHO 3 «BENUKAMUY
aedextamu (p = 0,08).

Cepen micueBux hakTopis, LLIO BMMBAKTb HA Mi-
HeparnbHy LWiNbHICTb KICTOK Lienen, nepegycim Tpeba
BM3HAuMTW nokauito. LWinbHicTb KiCTOK, Sk npaemno,
BULL@ Ha HWKHIN LWeneni Ta B NEePenHin AinsHui, HdX Y
BEPXHiii Weneni Ta 3agHix Bigainax [9,13]. Y pesynerari
[OCTifXeHb BUSIBUNN NO3UTUBHY KOPEMNSLi0 MiX MiHe-
PanbHOM LLSBbHICTHO KICTKOBOT TKaHUHM LLENen i KinbKicTo
3y6iB y 3ybHoMy psagi [14,15]. MoxHa npunycTuTy, Wo
3aMNeXHICTb LWiNbHOCTI KICTKOBOI TKAHWUHK Bif KiNbKOCTI
3y6iB i NpOTSHKHOCTI AedekTy 3y6HOro psfy BU3Ha4aoTh
OfHi 1 Ti cami chakTopu.

Brim, y Halomy gocnimkeHHi BUSHauMnu, Lo LWinb-
HiCTb KICTKM anbBeOonsiPHOT YaCTUHM Ginblua B AinNsHKaX i3

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

OpwuriHaAbHI AOCAIAKEHHS
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Puc. 5. CepeaHs LWinbHiCTb ry6yaToi KiCTKv anbBeonsipHOro BipocTKa BEPXHLOI Luenenu y aedektax

3y6HOTO psifly Pi3HOI MPOTSHKHOCTI.

[ani HaBeaeHo sk fosipunit iHTepsan (95 % Cl);

p,: BIpOTiAHI BIAMIHHOCTI MK rpynamm «BemnuKuX» i «CepepHix» AeceKTis;
P, AOCTOBIPHI BIAMIHHOCTI MiX rpynamin «BEMMKIX» | «Manux» AedekTis;
P, BIpOTiAHI BIAMIHHOCTI MK rpynamm «Manux» i «CepeqHix» AedeKTis.

900 848,6 [630,6; 1066,6]
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Puc. 6. CepenHst WinbHICTb ryG4aToi KICTKM anbBeoNsPHOT YaCTUHW HIKHBOI Lenenu y aedekTax

3y6HOrO psifly Pi3HOi MPOTSHKHOCTI.

[ani HaBeaeHo sk fosipuuit inTepean (95 % Cl);

p,: BIPOTIAHI BIAMIHHOCTI MX rpynamm «BENUKIX» i « CEPEnHiX» AEXEKTIB;
P, BOCTOBIPHI BIAMIHHOCTi MiX rpynamm «BENMKIAX» i «Manux» edekTis;
P, BIpOTiAHI BIAMIHHOCTi MK rpynamm «Manux» i «CepeqHix» AecexTis.

MaKCMManbHOH KiNbKICTHO BuaaneHux 3yois (23). PisHuus
cepeaHix 3HaveHb LLNbHOCTI KICTKM 3a [ayHCcdhingom Mixk
«BenukUMUy (Hemae Tpbox i BinbLue 3y6iB) Ta «cepenHi-
Mu» gedektamu (Hemae ABOX 3y0iB) anbBEONSPHOI Ya-
CTMHW HWKHBLOI LLieNenu B A4iNsHLUI Monspis i npemonspis
BiporigHa: 848,6 HU i 360,7 HU BianosigHo, p = 0,0005.
Mpwn «manux» gedektax 3y6HOro psgy (MPOTSHKHICTIO B
OAVH BUAANEHMIN 3y6) ryGuacTuii Luap KiCTKOBOT TKAHWH
MILHILLMA, HDK Npy «cepedHix» AedekTax, ane nocry-
naBcs «BenukuM» gedektam. lNigBuLlieHa WinbHICTb Y
«Benukux» aedektax moxe OyTu NoB’si3aHa 3 BinbLUo
TpUBanICTIO CTaHy aaeHTii. 30inbLeHHa TEPMIHY cnpu-
YnHsie GinbLuy pe3op6uito rybyaToi KicTkW 11 YLLinbHEHHS
KopTUKanbHoro wapy [8,14]. Ha BepxHin Lweneni aHaTo-
Mi4Hi YMOBM € NEPELLKOAOH A5 30iMbLUEHHS LLINbHOCTI.

PesynbraTu, Wo ogepxanu, cBigvaTb: MOKa3HWKM
LLLINBHOCTI KICTKM HUXHBOI LLEENenu BianoBiganu Mexam,
BU3Ha4YeHnM ans Tvny D3, He3Baxatoum Ha JOCTOBIPHICTb
BiAMIHHOCTEN NOKa3HUKIB. LLiNbHICTb KiCTKM Yy BENMKUX
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AedekTax Mana 3HauYeHHs, Lo Maixe BTPUYi NepeBuLLy-
Baro nokasHuk npu «cepedHix» aedgextax (p = 0,02), B
1,5 pasa — npu «manux» gegekrax (p = 0,0005).

Yepes BenUKMIA AianasoH 3HayeHb, nepeabaveHnin
KniHiYHoto knacudikauieto Misch, napameTtpu MilLHOCTI
KICTKW, LLO BCTAHOBUMW B LIbOMY AOCTIiMKEHHI, BignoBi-
nanu Tinbkv Tuny D3 (350-850 HU) Ha HuxHil Wweneni i
D4 (150-350 HU) — Ha BepxHilA.

BucHoBKU

1. CepenHsi WinbHICTb ry64acToi KiCTKM anbBeonsip-
HOT YaCTWHW HWXHBOI LLENenu y «Benuknuxy» Aedekrax
Mae BiporigHi BiAMIHHOCTI Big «cepenHix» (p = 0,02) i
«manmx» (p = 0,0005) pedexTis, Bignosigae knacy D3
(350-850 HU) 3a knacudikauieto Misch HesanexHo Big
NPOTSHKHOCTI AedpekTy 3ybHoro psay.

2. CepefHs WinbHICTb ry64acToi KiCTKM anbBeonsip-
HOTO BIAPOCTKa BEPXHBLOI LLENeny B insHkax Monspis i
npemonspis He Mae AOCTOBIPHMX BiAMIHHOCTE 3aneXHO
Bif, MPOTSHKHOCTI AedbekTy 3yOHOro psigy Ta Bignosigae
knacy D4 (150-350 HU) 3a knacudikauieto Misch.

3. KnidiyHa knacudikauis Misch He gae 3moru
po3rnsaaTi OKPEMO BCi BapiaHTU CepeaHix NOKasHMKIB
LLiNBHOCTI KICTKM, LLO MatoTb CTATUCTUYHO BipOrigHi Big-
MIHHOCTI, B Pi3HUX AinsiHKax 3y6GHOro psiay.

MepcnekTMBM noganblunMx gocnigxeHb. Y [o-
CRifXeHHi, WO 3AiCHUKN, He BpaxoByBanu BiK i cTaTb
obCTexeHNx, a Takox 3aranbHi akTopy (XPOHiuHi
cucTeMHI abo eHOOKPUHHI 3aXBOPIOBaHHS); KpiM TOro
BOHO Mano reorpadiyHy oO6MexeHiCTb, MOXIMBO,
3anyyeHo HeJOCTaTHIO KiNbKiCTb NauieHTiB. BTiM, oTpu-
MaHi pesynbTaTii akTyaniaytoTb HaCTYMHi JOCIAXEHHS,
30Kkpema Ans MiATBEPAXKEHHS YW CMPOCTYBaHHSA BXe
BiJOMUX BiJOMOCTEMN.
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BnAuB niABULLLEHOrO CNOXXMBaHHA Oinka Ta AoTauii L-kapHiTUHY
Ha pe3yAbTaTH BUXOAKYBAHHA AOHOLLIEHMX HOBOHAPOAXKEHUX
B iHTEHCUBHIK Tepanii

I. 0. AHIKIHO*ABCDF A C, CTpmxak®BCE

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

OpwuriHaAbHI AOCAIAKEHHS

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

BuBunnn MOXnMBOCTI MiABULLEHOT AoTaLii NPOTEIHIB i L-KapHiTUHY B JOHOLLUEHUX HOBOHAPOMKEHWX i3 3aXBOPIOBAHHAMY
nepuHaTanbHoro nepiogy Ans NoKpaLLeHHs pe3ynbTaTiB iIHTEHCUMBHOI Tepanii.

MeTa po60TK — OLHUTK BNAMB KOPOTKOTPUBAIONO NiABMULLEHOTO CNOXWBaHHS Ginka JOHOLLUEHUMWN HOBOHAPOMKEHUMM Ta
foTauii L-kapHiTUHY Ha OCHOBHI NOKa3HWKM eheKTUBHOCTI NiKyBaHHS Y Bi4iNeHHi iHTEHCUBHOI Tepanii.

Matepianu ta metoau. [ins nepeBipku BNNMBY 3anpONOHOBAHOTO METOAY XapyyBaHHS HOBOHAPOMKEHWX Y OOCHIIKEHHS
3anyunnu 59 JOHOLIEHUX AITeN, IKMX paHZOMHO noginumu Ha Agi rpynu. [itv neploi rpynun (n = 30) oTpumyBanu ctaHgapT-
He XxapuyBaHHsi MOrokoM Martepi abo dopmynoto, nawieHTu apyroi rpynm (n = 29) ogepxxysanu copTudikoBaHui Binkosoto
[,00aBKOK xap4oBUiA NPOAYKT i AoTauito L-kapHiTnHY npoTarom nepebyBaHHs B nikapHi.

Pesynkrati. Hemosnsita 060X rpyn Manu CTaTUCTUYHO 3iCTaBHi aHTPOMOMETPUYHI XapaKTEPUCTVKW Ha MOYATKY AOCTIKEHHS.
Mponopuii aiteit 06ox ctatelt Bignoeiganu mexxam 50 % nepueHTUO. MoYnHauM 3 TPETLOTO TUXKHS, CNOXKMBAHHS Kanopil
y rpyni cTaHgapTHoro xapyyBaHHs (CX) Ta rpyni 36arayenHs (3) craHosuno 111,83 + 7,19 kkan/kr/noby Ta 113,44 + 5,61
kkan/kr/po6y BignosigHo, p = 0,0667. Ha 1 1 6inka gitv y '3 cnoxuanu KinbkicTb HeGinkoBuMx kanopii Ha pisHi 28,68 (27,50;
29,80) kkan/kr/poby, a nauieHTu i3 rpynn CX — 42,37 (41,60; 38,00) kkan/kr/poby (U = 28,0000, p = 0,0001). JoTauis kapHi-
TuHy B '3 cnpusina NigBULLEHHIO PIBHS BINbHOMO KApHITUHY B 3pa3kax Mmrasmu KpoBi, Lo ogepxany 6eanocepeaHbo nepes
BUMWCKOIO AiTeN [OA0MY.

3aranom 3anpornoHoBaHa CTpaTeris Xap4yBaHHs crpusna noninweHHio NokasHWKiB gisyHOro Po3BUTKY Marntokis, cTaTuc-
TWYHO BIPOTiQHO LWBMALLOMY BIZHOBIIEHHIO Macu Tina B rpyni dpoptudikauii. Tak, y3aranbHeHWA NOKa3HUK Macw Tina aitein
i3 '3 craHosuB 3966,90 + 439,08 r, a B rpyni CX — 3554,62 + 452,28 r (p = 0,0033). BctaHOBMAM, WO AiTH, SKi CNOXVUBaNu
GinbLwe 6Ginka, Bynu paniwe nepesefeHi 3 BipaineHHs iHTeHcuBHoi Tepanii (10,00 (8,00; 12,00) axa npotw 12,00 (11,00;
16,00) aHs, U = 235,00, p = 0,0024); paHiwwe Bununcani 3i craujonapa (21,00 (19,00; 27,00) aHsa npotu 26,50 (22,00; 31,00)
aHs, U = 267,00, p = 0,0109).

3anponoHoBaHa cTparterisi 6e3neyHa. Lie nigTBepmxeHo HopManbHUMK PiBHSIMU heHinanaHiHy Ta CE4YOBMHM Ha BCiX eTanax
00OCTEXEHHS AiTeN.

BucHoBku. KopoTkoTpuBane nigBuLLeHe cnoxuBaHHs Binka Ha Ti foTaii KapHITUHY Cpusie NOKPaLLEHH0 pesynbTari ¢i-
3W4YHOrO PO3BUTKY HOBOHAPOZKEHUX | MOKa3HWKiB NepebyBaHHs! y CTaLioHapi Ta BiaAineHHi iHTEHCUBHOIT Tepanii. AKTyanbHUMK
€ JOCTIDKEHHS 3 BiNnbLUOK KiNbKICTIO YHaCHUKIB | KaTaMHECTUYHE CMOCTEPEXEHHS 3a OiTbMU.

The influence of increased protein intake and L-carnitine supply
on the outcomes of term newborns in intensive therapy

l. 0. Anikin, L. S. Stryzhak

We studied the possibilities of increased protein and L-carnitine supplementation in full-term newborns with perinatal diseases
to improve the results of intensive care.

Aim: to assess the impact of short-term increased protein consumption and L-carnitine supplementation by full-term newborns
on the main indicators of treatment effectiveness in the intensive care unit.

Materials and methods. To check the impact of the proposed method of feeding newborns, the life indicators of 59 full-term
children, who were randomly divided into two groups, were studied. The first group (n = 30) received standard nutrition with
mother’s milk or formula, the second group (n = 29) received a food product fortified with a protein supplement and a subsidy
of L-carnitine during hospital stay.

Results. Infants of both groups had statistically equivalent anthropometric characteristics at the beginning of the study. The
proportions of infants of both sexes were within the 50 % percentile. Starting from the third week, caloric intake for the standard
diet group (SG) and the enrichment group (FG), respectively, was 111.83 £ 7.19 kcal/kg/day, against 113.44 + 5.61 kcal/kg/day,
p=0.0667. Per 1 g of protein, children in the FG group had amount of non-protein calories as 28.68 (27.50; 29.80) kcal/kg/day,
compared to the indicator in the SG group of 42.37 (41.60; 38.00) kcal/kg/day, with U = 28.0000; p = 0.0001. Carnitine sup-
plementation in the FG group led to an increase in the level of free carnitine in the last blood plasma samples, before the
children were discharged home.
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In general, the proposed nutrition strategy was accompanied by better indicators of the physical development of children, and
a statistically probable faster recovery of body weight in the fortification group. Thus, the generalized indicator of body weight
of children of the SG group was 3966.90 + 439.08 g, compared to the FG group of 3554.62 + 452.28 g, with p = 0.0033. In
general, children who consumed more protein were transferred from the intensive care unit earlier — 12.00 (11.00; 16.00)
days, against 10.00 (8.00; 12.00) days, with U = 235,00; p = 0.0024; previously discharged from the hospital — 26.50 (22.00;
31.00) days, against 21.00 (19.00; 27.00) days, with U = 267.00, p = 0.0109.

This strategy proved to be safe, as confirmed by normal levels of phenylalanine and urea at all stages of the examination of

children.

Conclusions. Short-term increased protein consumption against the background of carnitine supplementation improves the
results of physical development of newborns and indicators of hospitalization and intensive care unit stay. Larger studies and

catamnestic observation of children are needed.

MpoTArom ocTaHHIX ABafLUSATU POKIB yyeHi 3 GaraTbox
KpaiH CBITYy 3[iICHIOIOTb AOCMIMXEHHSA ANS MOLWYKY
ONTUMAanbHOI Nporpamm xapyyBaHHS AiTen nepLumnx ABOX
pokiB xutTs. Ocobnueoi yBaru notpebye HyTpUTUBHA
NiATPMMKa HOBOHAPOMKEHUX, SKi 3HAXOAATLCS B NEPioai
nnacTUYHOro po3BuTKy. [loBeAeHo, Lo 3aTpumka disny-
HOrO PO3BUTKY B LibOMY BiLli aCOLIOETLCS 3 HEraTUBHMM
Hacnigkamm HeBponoriYHoro nporpecy Aitein. Ocobnmeo
aKTyanbHWUM Lie € AN NnepeavacHo HapOMKEHUX AiTel i3
HW3bKOK Macoto Tina [1,2].

lNoka30BMM LLOAO HEBPOMOTiYHMX HACHIAKIB € BiACTa-
BaHHS NpypocTy 06BOAY rOMOBY LIOAO NEPLEHTUNBHNX
KpvBUX, SKi po3pobneHi Ha nigctasi ¢isionoriyHoro
PO3BMTKY NMOAIB i ManiokiB NepLloro poky XutTsa [3].
BTopuHHUM edekToMm, Lo MOB’A3aHWiA i3 nolykamm
ONTUMArbHOTO CKMagy MaKPOHYTPIEHTIB Y XapyyBaHHiI,
€ meTaboniyHe nporpamyBaHHsi TPUBanoro isu4Horo
pO3BUTKY Ta CKnafy Tina mantoki. EkcnepumeHTanbHi
[OCTiIXEeHHs Haganu ocobnnBO NEpeKoHNMBI AoKa3n
LLIOZ0 NPOrpamMyBaHHS BUHUKHEHHSI OXMPIHHS Ta NOB's-
3aHVIX i3 HUM HEIHQEKLINHMX 3aXBOPIOBAHb Y OPOCIIOMY
BiLli (LyKpoBuUI AiabeT, apTepianbHa rinepTeHsis ToLlo)
[4,5]. 3ayBaxumo, L0 B YCiX nonepeaHix AOCHIIKEHHSX
BMBYanNM HaAMIpHE CMOXWBAHHS HYTPIEHTIB 30OPOBUMU
HOBOHaPOKEHUMU, SIKi HE Manu obmexeHb abo xapuy-
Banucs 3 NepLUKX roauH nicns HapogkeHHs [5].

YMHHI pekomMeHZaLlii LLoAo cTpaTerii HyTPUTUBHOI Nig-
TPUMKV HOBOHAPOMKEHMX Y 3aranbHii nonynaiji 4aloTb
3MOry OTpUMaTy 3aA0BINbHI pesynstatv. BTim, HesBaxa-
041 Ha JOTPUMAHHS PEKOMEHAALA OO XapyyBaHHs
HOBOHAPOMKEHUX, BifCTABaHHSA B PO3BMUTKY, MOB'S3aHe
3 HYTPUTUBHOK HEOCTATHICTIO, BUSIBNSAIOTH Y MartokKis,
ki NOTpebyoTh TPMBANOI IHTEHCUBHOI Tepanii Yepes 3a-
XBOPHOBaHHS NepuHaTtanbHoro nepiogy. Mpo Le ceigyatb
3BiTM BigAiNeHb iIHTEHCUBHOI Tepanii HOBOHAPOKEHNX.

[loBeneHo, Lo y KPUTUYHO XBOPUX AITEN NepLioro
POKY XWTTSI KOPOTKOTPUBANe NiaBULLEHE CMOXUBAHHS
Ginka 1 eHeprii cnpusie WBWALOMY OflyaHHto [6]. dak-
TOpMW, LLIO NEPELLKOKaOTb MOBHOLHHOMY Xap4yBaHHHO,
Aobpe BigoMi: NOpYLUEHHSI BHYTPILUHLOKMITUHHOI Nepe-
[audi curHanis iHCymiHy, MOPYLUEHHS MOrMUHAHHS FTH0KO3K
Ta 3HWKEHHS PiBHS NpaLe3aaTHOCTi MITOXOHAPIN nig vac
KPUTWYHOTO 3axBoptoBaHHs. Lli MexaHiamMu nputamaHHi
HOBOHAPOKEHNM Ta 3yMOBIIHOIOTb NiABULLEHNI kKaTabo-
niam Ginkis i noTpeby B LOAATKOBI €HEPTi ANs NOA0NaHHs
3axsoptoBaHb [7,8,12].

Y 6aratbox 06cepBaLiiHNX JOCTIMKEHHSIX Ta ONUTY-
BaHHSIX LLOAO XapyyBaHHS B HEAOHOLIEHMX | AOHOLLEHNX
HEMOBIAT, SKi OAEPXKYIOTb MiKyBaHHSA BHACMIAOK KPUTWY-
HUX 3aXBOPIOBaHb, NOKa3aHO: NMpU3Ha4YeHe i hakTUYHO
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[OCTaBrneHe CroXVBaHHS HYTPIEHTIB 3a3BuYail Hikye
3a pekOMeHAoBaHe, a KyMynaTuBHUIA AediunT Ginka n
eHeprii Moxe cTaHoBuTW [0 40—45 % npoTtsarom yciei roc-
nitanisauii [7]. Lli ocobn1BocCTi KOPENHoTb i3 TPMBARICTIO
noTpedu B LWTYYHIN BEHTUNSALT NereHb.

Bigomo, Lo nig yac kpuTn4HOT XBopobu Aerpagauis
6inka nocuntoeTbes. BUBINbHEHHS LIMTOKIHIB, KOPTW3OT |
FOPMOH POCTY CMPUYMHAOTL MPOTEONI3 CKENETHNX M'A3iB
TaK, L0 creumdivHi aMiHOKMCNIOTU MOXYTb ByTU nepeHa-
npaBreHi Ta BUKOPUCTaHI sik cybcTpaTu Anst rKOHEO-
reHesy B neviHui. Lie Moxe BigirpaBatyt Baxnu1By porb
y 3aTpuMLi pOCTy HEMOBMST 3 0OMEXEHNMM 3anacamm
Ginka Ta eHeprii [7]. 3aranbHOBM3HAHOK CTpaTEriEH,
IO CrpsiIMOBaHa Ha MOKpaLLeHHs (i3NYHOro PO3BUTKY
MarniokiB, € 3abe3neyeHHst JOCTAaTHLOK KiNbKICTIO Npo-
TeiHiB y rpyaHoMy MonoLi abo dhopmyni Ans roayBaHHs i
[OHOLLEHUX, i NepeaYyacHO HapOMKEHMX AiTer. Xap4oBi
npoTeiHn 3abe3neyyroTb He3aMiHHi amiHoKMCnoTK Ans
cuHTe3y 6inka, Wwo HeobXiaHW Ans pocTy.

Hopmu cnoxwviBaHHsa npoTeiHy Ta cTparterii nigsu-
LLieHHs1 BMICTY Birlka LLoA0 NpOTOKOMNbHWUX PEKOMEHAALLIN
3anuLIaTLCA NpeaMeToM Haykosoro noLuyky [9]. Mepen-
ycim npobriema akTyanbHa Ans Aitei, ski Hapogunuest 3
Macoto Tina meHLue Hixk 1500 r, i nuLe obmMexeHe Kono
LOCnimKeHb NPUCBSAYEHE MOLLIYKY ONTUMAnNbHOTO CroXW-
BaHHs1 NpOTeiHy B AOHOLWeHwX aiten [4,10].

[loBeaeHo, WO MiaBuLLEHe CNOXUBAHHA binka 3
[OCTaTHIM eHEPreTMYHUM 3abe3neyeHHsIM Cnpusie aHa-
60ni3amy B HEJOHOLLIEHNX HEMOBIISIT, Y HOBOHAPOIKEHMX i3
XipypriuHumu npobnemamu Ta aiten 3 onikamu. ETanoHHy
notpeby B CNOXMBaHHI NPOTETHIB JOHOLIEHUMU Y NEPLUNIA
MiCAILb KMTTS, 3rQHO 3 OCTAHHIM CUCTEMATUYHIUM Orst-
[OM, BI3HaYaKTb Ha piBHi B 2,5 r/kr Barv Ha [00y. BTim
AiTW, SiKi Mat0Tb 3aXBOPIOBAHHS NEPUHATANbHOrO Nepioay,
notpebytoTb BinbLUOT foTaLii eHeprii Ta NpoTeiHy, MatoTb
npobnemu 3 xapyyBaHHam [11,12].

LLle ogHa cTpareris, Lo NPOTSArOM OCTaHHIX POKIB CTa-
na npeaMeToM JOCTiDKEHb, — MOKPALLEHHs pe3ynsTaTiB
BUXO[PKYBaHHS1 HOBOHAPOIKEHUX LLNAXOM AoTauii L-kap-
HITUHY B MpOrpami HyTPUTMBHOI MiaTpUMKK. BiH Bigirpae
BaXINMBY POSIb B OKUCHEHHI XXUPHWX KCIOT LUASIXOM MO-
NErLEeHHs TPaHCMOPTYBaHHS JOBrOMaHLIrOBMX XUPHUX
KCMOT Yepe3 MiToxoHapiansHy mMemopaHry. OTpumana
€Heprisi MoXe CNPUATW NOKPALLEHHIO CUHTE3Y NPOTeiHIB.

KapHiTyH — YMOBHO He3aMiHHa NOXWBHA PEY0BUHA,
LLIO MICTUTBCS B XKIHOYOMY MorIoLj, ii ZoAatoTb 40 ANTSYOT
hopmMynu. BinbLUiCTb AOCHIMKEHD, LLO 3AIMCHEHI paHiLLe B
HEOOHOLLIEHVX HOBOHAPOMKEHMX, HE JOBENM NOSIMLUEHHS
pesynbTartiB NikyBaHHS Masoki, KpiM 36inbLLEHOT0 BMICTY
KapHIiTUHY B nnasmi kposi. OgHak ocTaHHIM YacoMm 3'siBu-
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NCA AaHi LWoa0 NO3UTUBHOI KOPENSLii M COXMBaHHAM
KapHITUHY 32 PO3MIPOM TOIIOBHOTO MO3KY Ta (Di3V4HNM
po3suTkom Aiten [13]. JocnimxeHb 3a yy4acTio Hapomxe-
HWUX y CTPOK AiTei, ki noTpeByBanu iHTeHCUBHOI Tepanii,
MalbKe He 30iNCHIoBanu.

OTxe, ONTUMI3aLlist HYTPUTUBHOI MIZTPUMKM JOHOLLE-
HUX HOBOHAPOMKEHMX LUMSXOM NiABuLLEHOi AoTauii binka
3 L-KapHIiTMHOM € NepcnekTUBHIM HaNPSMOM HayKOBOrO
MOLLYKY B rany3i HeoHaTanbHOI iHTEHCMBHOI Tepanii.

MeTta pobotu

OujiHuTK BNNMB KOPOTKOTPMBAMNOro MNiABULLEHOTO CMo-
XUBaHHS Binka AOHOLWEHUMU HOBOHAPOMKEHUMU Ta
foTauii L-kapHiTUHY Ha OCHOBHi MOKa3HUKN ePeKTUBHOCTI
niKyBaHHS Y BiAAiNeHHi iIHTEHCVUBHOI Tepanii.

Marepiaau i MeToAH AOCAIAKEHHA

Halwua rinoTesa nonsrana B TOMY, L0 paHHE MPU3HAYEHHs
niaBULLEHOI foTaui Ginka (LLoAo 3BMYaHOTO COXMBaH-
Hs) Ta AodaBaHHS L-kapHiTUHY B mporpami xapyyBaHHs
[IOHOLLIEHVX HOBOHAPOIKEHUX, AKi NOTPebyoThb iHTEeH-
CUBHOI Tepanii, 4acTb 3MOry MOKPaLLMTU MOKa3HWUKK
BUXOKYBaHHS AiTEN y cTaLioHapi.

[ocnigpkeHHs 3QiicHUNN B BigAiNeHHi iHTEHCUBHOI
Tepanii HOBOHaPOMKEHMX TPeTUHHOTO piBHs KHIT «3ano-
pi3bka obnacHa autada nikapHs» 30P, Wo € KniHiYHO
6a30t0 3anopi3bKoro AepxaBHOMO Meauko-thapmaLe-
BTUYHOrO yHiBepcuTeTy. 3annaHoBaHO NpOCNEKTUBHE
paHOOMi30BaHe KOHTPOMbOBaHe AOCMIAXKEHHS, B sike
3aryyanu giten pisHUX TepMiHiB rectauii (Big 24 go 42
TWXHIB). Mantoki cTpaTtudikyBanm Ha 4 rpynu 3a cTyne-
HeM 3pinocTi. B Uil cTatTi npoaHanisoBaHo AaHi aitew,
HaPOMKEHUX Y TEPMIH Bif 37 TWXHIB rectaLlii.

Y nepiog i3 xoBTHA 2017 poky o TpasHs 2020
poKy o6cTexunu 59 HeMOBNSAT, SKi HAPOKEHI B TEPMIHI
noHag 37 TWxHiB. HOBOHapOmKeHUX TpaHCnopTyBanm 3
nonoroBux OyAWHKIB i rocniTanie Apyroro piBHS HafaHHs
fonomorn. Y nepwy goby »utTa Haginwnm 52 (88 %)
MartoK, iHLLi — Yy TepMiH [0 36 roauH Nicns HAPOMKEHHS;
Lile He MopyLuyBarno NpOTOKON AOCMiMKEeHHs. 3HadyLa
yHiBEpCaAnbHa BMMOra Ans 3asyyeHHsl B JOCMIMKEHHS
— HeobXifHICTb NOJOBKEHOI LUTYYHOT BEHTUNSALLT NereHb
noHag 72 roavHW, 3yMOBMeHa KPpUTUYHUMKU CTaHamu,
L0 BMHUKNM B NepuHaTanbHoMy nepiogi. Mporpama
iHTEHCKBHOI Tepanii npu3HaveHa BignoBigHO 4O YMHHMX
npotokonis i ctaHaaptie MO3 Ykpainu, a Takox MikHa-
POAHMX peKoMeHAaLN i3 JONOMOrM HOBOHAPOLKEHUM.

Y pocnipkeHHs He 3anyyanu gitei, 3amanvx i 3aBe-
TUKUX WOAO TepMiHy rectauii (OuiHoBanu, BUKOPUCTO-
BYIOUYM HOMOrpammn i3n4HOro po3BuUTKy nnogis Fenton
2013), nauieHTiB i3 BpOmKEHUMI BagamMu PO3BUTKY, SIKi
notpebyBanu Xipypri4Horo nikyBaHHs, Marntokis i3 BpOe-
HUMW NOPYLIEHHAMM MeTaboniamy, XpOMOCOMHUMM
aHomanismm, ocib i3 TepMiHanbHUMK CTafisMK 3aXBO-
PIOBaHHS NeYiHkvM abo HUPOK, HEMOBNAT i3 recTaliiHM
BiKOM <37 TWKHIB.

Tak, Ha eTani obcTexeHHs 3anyynnu 63 aiten, ane
Hagani 3 AOCHIMKEHHS BUKITHOYMIIM HYOTUPBOX MarltoKiB:
O[IHOTO — Y 3B'SI3Ky 3 BMSIBMEHOI BPOKEHOK Bafo
cepus 3 XipypriYHO0 KOpEeKLIE, LLie OAHOTO — BHACMIAOK
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OpwuriHaAbHI AOCAIAKEHHS

PaHpomisauifi: n =63
TecTauiiHum Bik 237 TUXHIB
Motpe6a B LLBI 272 roguHu

n=30

abo chopmynoio

n=29

potauis L-kapHituHy 50 mr/kr/po6y

BuknioyeHo 3 gocnimkeHHs (n = 4):
1. BpomxeHa Baga cepus (n = 1);

2. MNoniopraHHa HegocTaTHicTb (n = 1);
3. Benukwii Wwopao Tepmiy rectauii (n = 2)

Puc. 1. OpraHisaujis focnimKeHHs naLieHTiB.

PO3BUTKY TEPMiHamNLHOI NONiOpraHHOT HEAOCTaTHOCTI; ABi
AUTWHM NiCNs aHTPOMOMETPIi BU3HAYEHI SIK BENUKI LWLOA0
TepMiHy rectauii (puc. 7).

30BHIlLHE AnXaHHA Yy AiTer 06ox rpyn 3amilianm
LUTYYHO BeHTURsLieto nererb (LUBJT) ao BigHOBNEHHS
piBHS CBigOMOCTI, cTabinisaLlii yHKLji cepLeBo-CyanHHOT
CUCTEMM Ta NOSIBM €HEKTUBHOTO CAMOCTINHOIO ANXaHHSI.

[ns BUBYEHHS pe3ynbTaTiB BNAMBY PidHKX CTpaTerin
XapyyBaHHA Ha Hacnigky NikyBaHHA B CTauioHapi BCiX
HEMOBMAT paHZOMHO MOAINMAN Ha 2 rpynk 3a LOMOMOTOH
BUNaAKOBKX YMCEN, 3reHepoBaHuMX y nporpami Statistica.

Y rpyny ctaHaapTHOro xapyysaHHs 3anyymnu 30
AiTed, aKi OTpUMyBanu nepeBaxHo rpyaHe moroko. Ha
MoYaTKoBOMY eTani HaAaHHs [4OMNOMOrM AiTAM NpU3HaYu-
NV 30H0BE Xap4yBaHHS, a MiCns BiAHOBMNEHHS KOBTAHHS
BOHW Bynu nepesefeHi Ha rogyBaHHS rpyabMu abo 3
nnaweykn. O6’em xapyyBaHHS 36inbLUuyBanu LWOAHS
MOCTYNOBO, KOPUCTYIOYMCH KITIHIYHUMK O3HaKamu Tore-
paHTHOCTI A0 TXi.

Y rpyni gocnimxeHHs (29 aiten) npusHadvnnv otauio
npoTeiHy 10 piBHs croxmsaHHa 3,5 r/kr/no6y. I aaicHnnn,
BMKOPVCTaBLLM Xap4oBy binkoBy Ao6aBky, LLO Npu3HadeHa
ANS fofaBaHHsA B rpydHe moroko abo chopmyny ans
roflyBaHHsi, 40 iHOMBIAyanbHO HeoOXiaHoro piBHs. Llei
dopTuchikaTop € riponisatom kaseiHy, o He MICTUTb
rmroTery. 3a3Buyait ii BUKOPUCTOBYHOTb A4S popTudikaLyii
Y HE[JOHOLLIEHNX AiTeN.

dopTudikaito nouMHanu npy eHTepansHOMY 3acBo-
€HHi 06'emy 80-90 mn/kr/goby. HeobxigHy o3y 3bara-
YyBaya po3paxoByBany LIOAEHHO, A0Aa0UN HEODXigHY
KiNbKiCTb Y rpyaHe Moroko abo (hopmyny Ans rogyBaHHs.
[ns po3paxyHKy BMKOPWCTOBYBanu ycepefHeHi AaHi
OO BMICTY NPOTEiHY B rPyAHOMY MOMOL XiHOK, SKi
Hapoaunu B TepMiH [11], Ta BMicTy Ginka BignosiaHo a0
iHCTPYKLUIT B pa3i rogyBaHHs hopmyroto. 3a3eudari 1o6o-
BY KiNbKiCTb (hopTucpikatopa piBHOMIPHO PO3noainsnu B
yci nopuii npu 30HA0BOMY rogyBaHHi Ta B 4 nopuii, SKLWo
[iT MONK caMocTilHO KoBTaTw. [licns BUNMCKK 3i cTa-
LiioHapa 36ara4eHHs rpyaHoro Monoka opTudikatopom
MPUMUHANN.
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CTaHaapTHE Xap4yBaHHS rPYAHUM MOIOKOM

36arayeHHs HinkoMm [0 piBHs cnoxwBaHHs 3,5 r/kr/goby,
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Tabauusa 1. XapaktepucTuka rpyn LOCTILKEHHS!

Crangaprie xapsysann, n =30 Tpyna sGarasenn, n =29

TepmiH rectaii, TWKHI

Maca Tina npu HapomKeHHi, r
[loBxwvHa Tina npy HapoaXeHHi, CM

QO6Big ronosu, cM
Xnonuuku, n (%)
fiyatka, n (%)

OujHka 3a Wwkanoto Anrap Ha nepLuii xBunuHi, 6anu
OujHka 3a Lwkanoto Anrap Ha n'siTii XBuUnuHI, 6anu

Kecapi po3tuH, n (%)

TinokcnyHo-iemiyHa eHuedanonaris, n (%)
HeoHatanbHuii cencuc, n (%)
HeoHatanbHa acnipauis, n (%)

38,73+ 1,26
3265,13 + 366,60
52,17 +2,32
34,27 £1,17

21 (70,00 %)

9 (30,00 %)
6 (5,00; 7,00)
6 (7,00; 8,00)
5 (16,67 %)
26 (86,67 %)
1(3,33 %)

3 (10,00 %)

39,00 1,13 0,3964
3452,24 + 413,58 0,0709
53,16 +2,13 0,0938
34,69 + 1,01 0,1427
18 (62,07 %) 0,5282
11 (37,93 %)

7 (5,00; 7,00) 0,3641
7 (7,00; 8,00) 0,3101
6 (20,69 %) 0,6977
25 (86,21 %) 0,9598
2(6,90 %) 0,5415
2(6,90 %) 0,6752

[JopaTkoBO BMKOpUCTanu BBEAEHHS npenapatiB
L-kapHiTuHy B f06O0BI f03i 50 Mr/kr/noby aitoyoi peyo-
BUHW. EHTEpanbHe BBeEHHS KapHITUHY MOYMHANM, Komnu
06’em xapuyBaHHs ctaHoBuB 90-100 mn/kr/goby. [Ans
LIbOro BUKOPUCTOBYBASN CUPOT, SKUA MICTUTL L-KapHITUH.
[oboBy [03y KapHITUHY BBOAWIW B TPY NPUIAOMK, [ofa-
toun B chopmyny Anst xapyyBaHHs abo rpyaHe MOMOoKO.
lMapeHTepanbHe BBEAEHHS KApHITUHY BUKOPUCTANN ANs
3ano6iraHHs HAKOMMYEHHIO BTOPUHHOTO AeiLITY, OCKiNb-
K1 gitv npotsirom maibke 10 AHIB HE MOITM OTPUMYBATK
HeOOXiaHWIA AN HOPMATbHOTO rOfyBaHHS EHTEPasbHUN
06’em. [Jokv anTVHA He NoYvHana OTPUMYBaTU Ha3BaHMUI
06’eM eHTepanbHOMo XapyyBaHHs, L-kapHiTuH BBOAUNM
y chopmi posunHy ans iHdyaii, gogaroum fobosy 403y B
MiAroTOBNEHY B BiAAINEHHI CyMiLl PiAVHM 1 €NEKTPOFITIB,
SIKy BBOAWUNM 3a3BM4al NpoTArom Aobu 3 ogHaKoBOK
LUBMAKICTHO.

OuiHnnm isnyHMin poO3BUTOK ManiokiB y AeHb
HapomKeHHs 1 Ha 7, 14, 21, 28 pobu xuTTa abo B
[eHb BUMWCKW 3 MikapHi. [N Luboro BUMIPSANY OCHOBHi
aHTPONOMETPWYHI NokasHuku. Mpoueaypy BUMIpIOBaH-
HA CTaHgapTu3oBaHi 3a pekomeHgauismm BOO3. [ga
AHTPOMOMETPUCTU BUKOHANM BUMIPIOBAHHSI HE3ANEXHO
OfVH BiZ ogHoro. Bary Bu3Hayanu 3 To4HiCTIo 40 5 1 Ha
KanibpoBaHWX enekTPOHHKX Barax. SAKLO B pesynsrari
BUMIpIOBaHHS pi3HMLA 3a Baroto nepesuLysana 50 r, 3a
LLOBXMHOH — 7 MM, 32 06BOZ10M rofosu — 5 MM, To obuasa
CniBpOGITHVKY NOBTOPOBaNY NPOLESYPY.

PesynbraTu sictaBunu 3 Homorpamamu (isu4Horo
po3BuTKy ®eHTOHa, HOMOrpamamu NoCTHaTanbHOro
po3BUTKY HOBOHapomkeHux BO3, 3pincHunn nopis-
HAMbHWI aHania nokasHukis 3a rpynamu. [logatkoBo
3JCHANM KOMMNMEKCHE OLHIOBAHHA COMAaTW4HOro Ta
HEeBPOIOriYHOro cTaTycy marstokis. bioximiyHui npodins
HOBOHAPOKEHNX BUBYANMN LLOTWXHSA. EdeKTUBHICTb
fotauii L-kapHiTUHy OLiHIOBanwu, BUMIPIOKOYM NiasMoBy
KOHLIEHTpaLito BiNbHOI PEYOBWHW Ha MOYaTKy AOCHIIKEH-
HS Ta nepes BUNMCKOID; Be3neKy HaBaHTaXeHHs Ginkom
[OcCnigKyBanw 3a piBHeM oeHinanaHiHy B nnasmi Kposi.
[nsi BU3HAYEHHs X JaHUX 3aCTOCyBasim MeTO PigUHHOI
xpomarorpadii mac-cnekrpomerpii (LC MS-Agilent 1260
Infinity HPLC System, CLLA).

CTatncTMyHO pesynbsraTty onpauioBanu 3a Aorno-
MOrot Komm'loTepHux nporpam Statistica 13.0 (TIBCO
Software Inc., niuexsis Ne JPZ8041382130ARCN10-J) Ta
Microsoft Excel 2013 (niuensis Ne 00331-10000-00001-
AA404). Y TekcTi 1 Tabnuusx aaHi HaBegeHo sk M + SD
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(cepenHe apuMeTMYHe + CTaHZAPTHE BiOXUMEHHS),
SIKLLO pPO3Moain AaHWX BiAMNOBILAB 3aKOHY HOPManbHOrO
poanoginy, Ta Me (Q1; Q3) (meniaHa B1Bipku 3 3a3HaYeH-
HSIM IHTEPKBapTUIBHOTO PO3Maxy (BEpXHIN (75 %) i HUXHIN
(25 %) kBapTuni)) — npu posnogini, WO He BiAnoBiAaB
3aKOHY HopMarnbHoCTi. KaTeropianbHi 3MiHHI HaBedeHi
Ak abcontoTHa KinbkiCTb BUNaAKIB (n) y rpyni Ta yactota
y Bigcotkax (%). [ina ouiHoBaHHS BIpOrigHOCTI Pi3HMUL
abCoNIOTHNX 3HAYEHb CepenHiX BEMNYMH MK He3anex-
HUMK BUGIpKaMu BUKOPUCTaNK HeNapameTpuy4Hi MeToau
CTaTUCTMYHOTO aHanisy — kputepin ManHa—BiTHi (U).
PiseHb p < 0,05 BU3HauMnK K BIpOrigHWIA y BCIX TecTax.

[JocnifxeHHsa 34iNCHUAN BIAMNOBIAHO A0 NPUHLMNIB
enbciHCbKOT Aeknapauii. MpoTokon AochimKeHHs cxBa-
NEHO NOKaNbHUM ETUYHUM KOMITETOM YCiX 3a3Ha4eHnX y
poGoTi ycTaHoB. Nepen 3anyyeHHsIM AiTeN Y AOCTIMKEHHS
BiZ yCix 6aTbKiB 0AepKanM NMCbMOBY iHPOPMOBaHY 3rogy
Ha y4acTb.

Pe3yabTatu

3aranom y gocnimKkeHHs 3any4unm 59 HoBOHapOMKEHMX:
30 nauieHTiB — y rpyni ctaHgapTHoro xapdyyBaHHs (CX),
29 — y rpyni 36ara4yeHHs NPOTEiHOM i KapHiTUHOM (I"3).
XapaKkTepucTukn HEMOBNSAT feTanbHO HaBeaeHi B mabru-
ui 1. Tpynn gocnimkeHHs 3iCTaBHi 3a recTauiiH1M BiKOM
Ta aHTPOMOMETPUYHUMM XapakTeEPUCTUKaMU JiTel npu
HapOoMKeHHI. BusiBunu 3HadyLly pisHULIO po3noginy 3a
CTaTTIO B KOXHIN rpyni, OCKINbKW NepeBaxanm Xronymku
(70 % Ta 62 % BignosigHo). it 06ox rpyn Manu nposisu
NOMIPHOT acdikcii NPy HapOMKEHHI, SiKy BM3HAUMIM 3a
LWKkanoto Anrap. BigcoTok nomor, siki NpoBefeHO LUISAXOM
KeCapeBoro po3TUHY, B rpynax TakoX He Bifpi3HABCS:
16,67 % —y rpyni CX, 20,69 % — I'3. He BuaBUnv BigMiH-
HOCTEN 3a AiarHOCTOBaHUMU CTaHaMW NepUHaTanbHoro
nepiogy. OcHoBHa npobnema — rinoKCUYHO-iLLeMIYHa
eHuecbanonaris nomipHoro ctynexst (86,67 % i 86,21 %,
Pi3HULIA CTAaTUCTUYHO HeBiporigHa). HemoenaT o6ox rpyn
30e6inbLUIOro BUrofoByBanit TiNbKW rPYAHUM MOMOKOM:
86 % sunagkis y rpyni CX, 90 % — I3 (p = 0,6931).

[iTn obox rpyn mManu CTaTUCTUYHO 3iCTaBHI aHTpo-
MOMETPUYHI XapaKTEPUCTUKA Ha NOYaTKy AOCHIMKEHHS.
Mponopuji Barv npu HapomkeHHi Ta 0bBoay ronoem He-
MoBnAT 0box ctarten 6ynu B mexax 50 % nepueHTumio.
oo moxuHK Tina npu HapomxeHHi 0buaBi KoropTu
Manu nokasHuku B mexax <90 % 1a >50 % npoueHTunio,
CTaTUCTUYHO 3icTaBHi (mabn. 1).
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Puc. 2. 3aranbHe CnoXvBaHHs €Heprii B rpynax npoTaroM NikyBaHHs.

Puc. 3. 3aranbHe CnoXvBaHHs NPOTETHIB Y rpynax NpoTAroM MikyBaHHS.

[lns 3abe3neyeHHs1 TONepaHTHOCTI 4O Xap4yoBOro
HaBaHTaXXeHHs NOCTYNOBO 30iNbLUyBanu LOAEHHN 06'eM
roAyBaHHs, IO B rpynax HampuKiHUi NepLIoro TMXHS
*nTTs ctaHoBuB y '3 141,81 + 20,18 mn/kr/goby, y CX
—131,87 £ 30,63 mn/kr/noby (p = 0,1256); Ha 14 noby —
163,43 + 9,46 mn/kr/noby Ta 156,12 + 13,25 mn/kr/noby
(p = 0,0748) BignosigHo 3a rpynamu. Lli gaHi ceigyatb
MPO XOPOLLY TONEPaHTHICTb [0 3aCBOEHHS iXi, a TakoXK
arpecyviBHy CTpaTerito 36ibLUEHHS Xap4yBaHHs, L0 Aano
3Mory 3giiicHioBaTK foTauito Ginka npoTsrom nepLioro
TWXKHS NiCNs HAPOMKEHHS. 36iMbLIEHHS NPUMHSATN, KOMK
KinNbKICTb CMOXWUTOrO XapyyBaHHA 3a foby cTaHoBWna
150—165 mn/kr. Y xogHOMY BMNagKy He 3AiCHIOBanNM
napeHTeparbHe XapyyBaHHS 3 BUKOPUCTAHHAM NinigHUX
€MyrnbCiil Ta aMiHOKICIIOT, BiANoBIAHO A0 pekoMeHaaLin
ESPGHAN/ESPEN/ESPR/CSPEN 2018. ns 3abes-
NEYEHHS PIAVHOK BUKOPWUCTOBYBANM PO34YMHU [TIHOKO3M,
SIKy BBOAWIIM MapeHTepasbHo; Lie 3abeanevyBarno meTa-
6OonivHy LUBMAKICTb CNOXMUBaHHS 4—6 Mr/kr/xB. 3aranbHe
CroxmBaHHs Ginka Ta kanopii, JOCArHyTe B AOCTIIKEHHI,
HaBeaeHo Ha puc. 2i 3.

OTxe, NpOTAroM ABOX TWKHIB 3adpikcyBanu He-
O[HOPIOHICTb CMOXMBAHHSA Kanopin y rpynax 3i 3Hay-
HUM BIOXWUINEHHSAM Bif cepefHix MOKasHWKiB: y rpyni
CX - 98,00 + 16,75 kkan/kr/poby, '3 — 89,9 + 16,48
kkan/kr/go6y, p = 0,0667. Lie 3ymoBneHo TuM, Lo Aeski
ZiTV CNOXMBANW HEMOBHWIA EHTEparnbHUIM 06’'eM Ta OTpK-
MyBanv AoTaLito ByrNeBOAHWX Kanopili napeHTepanbHo y
chopmi po34mHy rnoko3u. MounHauK 3 TPETBOTO TUXKHS
XUTTS | Hagani, BCi MamnooKu CNoXvBanu pekoMeHao-
BaHy KinbKicTb Kanopii, wo craHosuna 111,83 + 7,19
kkan/kr/poby Ta 113,44 + 5,61 kkan/kr/goby (p = 0,0667)
y rpynax CX i '3 BignosigHo. 3ayBaxunmo, L0 OAHAKOBY
KinbKiCTb Karopiv 4iTn ogepanu Ha Thi pisHoro cnieBsigHO-
LueHHs 6inok / kanopii. Tak, KinbKiCTb HeBINKoBMX kanopii,
Ky ATV cnoxmBanu Ha 1 r xap4oBoro bifka, CTaTMCTUYHO
[OCTOBIPHO Bifpi3HANacs B rpynax Ha 3 TWXHi BUXOKY-
BaHHs1. KinbkicTb cnoxuTux Hebinkosux kanopin ansa '3
cTaHoBuna 28,68 (27,50; 29,80) kkan/kr/goby, a B rpyni
CX — 42,37 (41,60; 38,00) kkan/kr/goby (U = 28,0000,

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

p = 0,000001). BignosigHo, Le 3abe3neyysano piBeHb
CMOXMBaHHS Ginka Ta kanopin y rpyni cTaH4apTHOro Xap-
YyBaHHS Ha piBHi cniBBiaHowweHHs 2,0 1 Ginka Ha 100 kkan,
Lo € CTaHAapTHO pekomeHAaLlieto [10]. 3anponoHoBaHa
cTpareris aana amory 3abeaneunTy cniegiaHoLEeHHs B 3
Ha piBHi 3,0 r/ 100 kkan.

besnocepenHbO CNOXMBaHHS MPOTEiHy 30inbLuy-
Barocs LOTWKHA B 060X rpynax Ao Yacy BUMUCKU 3i
crauioHapa (puc. 3).

3a JaHvmu, Wo HaBefeHi Ha diarpamax, B rpyni
3barayeHHs, novmHaro4m 3 7 4obu X1TTS, Baanocs 3abes-
neunTu gotauito Binka Ha piBHi Marxe 3,5 r/kr/go6y. Lle
BigNoBigano ¢asi «BigHOBEHHSY A1 KPUTUYHMX 3aXBO-
ptoBaHb NepuHaTanbHOro nNepioay, a 3aransHa fo3a binka
csirana MakcumarnbHO PEKOMEHI0BaHOI N5 CNOXMBAHHS
[7]1. NMpw uEOMy 3adbikCyBanM HU3bKWIA PIBEHb BiAXUIEHHS
Bij CEpesHbOro; Lie AOCArHYTO 3aBAsKU LLOAEHHOMY
KOMM'IOTEPHOMY PO3paxyHKy NporpaMu xapyyBaHHs
mantokie. Tak, Ha 14 Ta 21 gobu gitn '3 cnoxueanu
npoteinu y gosi 3,5 (3,4; 3,6) r/kr/noby Ta 3,5 (3,5; 3,5)
r/kr/poBy BianosigHo. 3aranom cnoxuTuin Binok ckna-
[iaBcsi 3 NpoTeiHiB rpyaHoro moroka abo dopmynu — 2,3
(2,3; 2,5) r/kr/poby Ta 2,4 (2,3; 2,6) r/kr/goby BiaNOBigHO.
[HWWK Ginok 3abe3neveHuin optudikatopom. 3aranom
OOTPUMaHO AM3aiiH AOCHIMKEHHS, @ 3arasibHa KiflbKiCTb
MPOTEIHIB BUSBMMACS BULLOKO, HDX PEKOMEHA0BaHI PiBHi
CMOXVBaHHS JOHOLLEeHUMK AiTbMu. CnoxmBaHHs binka
marntoKamy Npy CTaHAapTHOMY XapyyBaHHi Ha 14 Ta 21
Loby cTaHoBuWno B cepeaHbomy 2,35 (2,30; 2,50) r/kr/poby
Ta 2,40 (2,30; 2,50) r/kr/goby. CTaTMCTUYHO XapyoBwii
NpoTeiH He BiApi3HABCS B rpynax AOCMIMKEHHs, a 3a
piBHEM CcnoxmBaHHs B rpyni CX HOBOHApPOMKeHi OTpUMy-
BaInu KinbKiCTb NPOTEiHIB, LU0 BiANOBIAaNa YHHUM pexo-
meHpaauisam [7,11]. B obox rpynax Ha 7 foby nikyBaHHs
AiTY He OTpUMYBaM AOCTaTHLOI KinNbKOCTi Binkis yepes
TPYZHOLLi 3 TONEPaHTHICTIO 10 Xap4yBaHHS Y HanbinbLL
HecTabinbHMx mantokiB. Lle nigkpecnioe akTyanbHicTb
npobnemu ManbHyTpuLii HaBiTb Y BYAaCHO HapOMKEHNX
AiTe y BioAineHHsX iHTeHCUBHOI Tepanii. MopiBHIOKuM
CMOXMBAHHS 3ararnbHoi KinbkocTi GinkiB y cTabineHy dasy
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KapHiTUH, MkMonb/n deHinanaHiH, MkMonb/n

KapHiT1H, MkMonb/n
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Puc. 4. [lnHamika 3MiH piBHS ¢heHin-
anaHiHy B rpyni 36arayeHHs.

Puc. 5. PiBeHb BinbHOrO KapHiTUHY
B rpyni 36arayeHHs.

Puc. 6. PiBeHb BinbHOro KapHiTUHY
B rPyNi CTAHOAPTHOTO Xap4yBaHHS.

—o— basoBuin piBeHb
—a— OcTaToyHe BUMIpIOBaHHS

5 10 15 20 25

30 35

—o— bas30BWit piBeHb
—m— OcTaToyHe BUMIpHOBaHHS

30 35

—o— basoBuin piBeHb
—m— OcTaTo4He BUMIpIOBaHHS

BUXOKYBaHHS, 3ayBaXVMO, LLO BUSBUMK CTATUCTUYHO
3HauyLLy pisHuLio, a came 3,50 (3,40; 3,60) r/kr/goby npo-
™ 2,35 (2,30; 2,50) r/kr/poby (U = 80,0000, p = 0,0001)
Ha 14 poby xutTs; 3,5 (3,5; 3,5) r/kr/poby npotn 2,4 (2,3;
2,5) r/kr/goBy (U = 50,0000, p = 0,0001) — Ha 21 geHb.

MigBuLLEHHS CNOXVBaHHSA NPOTEIHIB HE NPU3BOANIIO
[0 HeraTMBHMX HacnigkiB. Ha ue Bka3ye 3afoBiflbHa
TONEPaHTHICTb O @aMiHOKUCMOTHOTO HaBaHTaXEHHS!. To-
NEepPaHTHICTb BYBYanM 3a piBHeM beHinanaHiHy nnasmu
KpoBi. [luHamiky 3MiHM 6a30BOro piBHA Ta HanpwKiHLi
NiKyBaHHS HaBefeHo Ha puc. 4.

MixHapoaHa 6a3a JaHux, B sIKy HaaxoasaTb pesyrib-
Tatv 3i 133 nabopartopii, NOBIAOMMSE NPO CepeaHin
rpaHu4HWIA piBeHb Ans cheHinanadivy 130 mkmons/n (pia-
Na3oH 3HayYeHb — 65—234 MkMonb/n); piBHI heHinanaHiHy
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B KPOBi HEOOXIAHO MIATPUMYBATU B YCiX MALLIEHTIB Y MeXax
120-360 Mkmonb/n. Y HaoMy AOCHIMKEHHI CepepHil
piBeHb (beHinanaHiHy B nna3mi KpoBi Nepes novaTtkom
¢hoptudpikauii craHosms 91,18 (65,56; 112,61) mkmons/n,
HanpuKiHLi obcTexeHHs — 88,07 (62,49; 112,40) Mkmonb/n
(U=429,0000; p=0,7618). ¥ >xo0HOro Masntoka He BUsIBU-
Vi NEPEBULLIEHHS NOPOTOBOTO PIBHS LIiET aMiHOK1CNOTK, @
OTe BUKOPWCTaHHs! 3anponoHOBaHoI cTparterii 6e3neyHe.

Kpim Toro, focnigxysanm piBeHb CEHOBUHM Nasmu,
KA NPOTSATOM YCbOro AOCIMKEHHS HEe NEPEBULLYYBAB pe-
dhepeHTHi MOKa3HWKY B YCiX MantokiB. Tak, HanpuKiHLi nep-
LLIOTO TVXKHS NepebyBaHHs! y cTaLioHapi Ce40BMHa Na3mu
y rpyni CX cranoBuna 6,39 (3,54; 9,73) mmons/n, y '3
—4,92 (3,65; 7,10) mmons/n (U = 372,0000, p = 0,4598).
Mepen BUNMCKOKO Ha TPETLOMY TYDKHI MOKA3HUKM TaKOX
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Tabauus 2. MokasHUKM (i3MYHOTO PO3BMTKY 3aNEXHO Bif cTaTi obeTexeHux, M £ m

Cravgaprue xapuyaans,n = 30| Moy sarasern n =29

Xnonuj, maca TiAa, r
Mpu HapomkeHHi
7 noba
14 noba abo sunucka
21 noba abo sunucka?

3323,05 + 363,38
3320,71 £ 394,86
3486,91 £ 417,41
3654,17 £ 451,05

28 noba abo sunucka* 3936,92 + 555,66
Aisuata, maca Tina, r

Mpu HapomkeHHi 3130,00 + 357,39

7 poba 2998,33 + 408,34

14 poba abo Bunucka 3220,00 £ 310,56

21 poba abo Bunucka® 3330,63 £ 392,00
Xnonui, AOBXHHa Tira, cM

Mpy HapomKeHHi 52,71 +1,52

7 noba 53,00 + 1,48

14 no6a abo sunucka 53,55+ 1,73

21 poba abo sunucka? 54,11 £ 1,57

28 noba abo Bunucka* 54,57 + 1,83
AiBuara, AOBXHMHa TiAa, CM

Mpu HapomkeHHi 50,89 + 3,33

7 poba 51,22 +3,77

14 no6a abo Bunucka 51,78 £ 3,11

21 poba abo sunucka® 52,19 + 2,45
Xnonui, 06Bia ronoBU, CM

Mpy HapomKeHHi 34,55+1,12

7 noba 35,00 £ 0,95

14 pnob6a abo sunucka 35,21 £ 1,06
21 poba abo Bunmucka? 35,89 + 1,30
28 poba abo Bunucka* 36,19+ 1,33
Aisuara, 06Bia ronoBu, cm
Mpy HapomKeHHi 33,61+ 1,05
7 poba 33,56 + 0,85
14 poba abo sunucka 34,17 £1,22
21 poba abo sunucka® 34,81+1,44

3442,50 + 397,59
3517,28 £ 401,07
3781,35 £ 393,54
4009,30 + 396,12

3468,18 + 457,98
3592,55 + 427,59
3738,82 + 396,10
3924,50 + 496,08

53,14 £2,13
53,42 +1,91
55,35+ 3,32
55,55 £ 1,17

53,18 +2,23
54,46 + 1,40
55,23 + 1,86
56,10 + 1,66

34,81+ 0,86
35,19+ 0,94
35,88 0,99
36,89 +0,82

34,50 + 1,25
34,95+ 1,21
35,59 + 1,04
35,80 +£0,92

0,3335
0,1324
0,0330
0,0475

0,0874
0,0055
0,0050
0,0139

0,4733
0,4418
0,0413
0,0177

0,0825
0,0165
0,0065
0,0010

0,4303
0,5259
0,0540
0,0464

0,1065
0,0091
0,0116
0,0953

% kinbKicTb AiTen 3 1 4o 14 [o6W cnocTepexeHHs; % KinbkicTb cnocTepexeHb Ans xnonuis Ha 21 Aoby ctaHosuna 18'y rpyni CX, 10 — y '3; % kinbkicTb cnocTepexeHb As
fisyat Ha 21 noby ctaHosuna 8 y rpyni CX, 10 — y I'3; *: kinbKiCTb cnocTepexeHb Ans xnonuis Ha 28 foby craHosuna 14y rpyni CX, 5 -y 3.

HE Manu cTaTUCTUYHOI pisHuui: CX — 3,17 (2,30; 4,19)
mmonb/n, 3 —4,95 (4,10; 5,20) mmons/n (U = 326,0000,
p =0,2044).

PiBeHb kpeaTuHiHYy B 060X rpynax CTaTUCTUYHO He
BiOpI3HABCSA Ha BCiX eTamax, BiAnoBigaB HOpMamnbHUM
pedepeHTHNM 3HAYEHHAM BIiAMOBIAHO A0 BiKy. it He
Marnm 03HaK roCTPOro ypaXKeHHst HUPOK 3a KracudikaLlieto
KDIGO (2012); pieHb aiype3y focTaTHil Ha BCix eTanax
06CTEXEHHS.

[loTauito KapHITUHY KOHTPOSTHOBAIM 32 PIBHEM BiNIbHOT
PEYOBMHM Ha NOYaTKY AOCTIMHKEHHS Ta B KiHLi NepeBipku
rinoTean. PiBHi BiflbHOMO KapHITUHY 3HAYHO NiABULLEHI B
aiten rpynu dopTudikauii. Tak, 3a ocTaHHIMU AaHUMK,
piBEHb BifIbHOTO KapHITUHY B CepeaHbLOMY cTaHOBMB 96,18
(76,33; 119,32) MkMOnb/1, @ B NEpLUMX 3paskax y Ll rpyni
— 24,17 (20,22; 36,29) MKMONb/N, Pi3HNLS CTAaTUCTUYHO
BiporigHa (U = 35,0000; p = 0,0001) (puc. 5).

Y rpyni CTaHAAPTHOTO XapyyBaHHS Pi3HULA MiX
BUXiOHAMW JaHUMK Ta pesynbsTatamu, Lo BCTaHOBWIU
HanPUKIHUi JOCMIMKEHHS, LLOAO PIBHIB BifbHOrO KapHi-
TWHY TaKOX CTaTUCTWYHO JOCTOBipHa. Lle 3ymoBneHo
HaOXOMKEeHHAM KapHiTWHY 3 MONOKOM mMaTepi abo 3
opmynot Ana xapyyBaHHS, WO TakoX MICTUTb LEen
KOMMOHEHT (puc. 6). Tak, piBeHb BiflbHOrO KapHITUHY Ha

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.

noyaTky gocnigxeHHs ctaHosus 13,67 (10,08; 18,61)
MKMOSb/N, HanpukiHui — 24,97 (18,99; 38,85) mkmonb/n
(U =202,0000, p = 0,0002).

3ayBaxumo, L0 30BHILLHSA AoAaTKoBa JoTallis kap-
HiTUHY B 003i 50 mr/kr/goby npr3BoaMTh A0 MiABULLEHHS
piBHS NNa3MOBOTrO KapHiTUHY Maixe B 3,5 pasa.

3adhikcyBanu 3HayyLli BigMiHHOCTI 3a 30inbLueH-
HAM Macw Tina Mix rpynamu obctexenux (mabr. 2).
OpieHTytoumnch Ha y3aranbHeHi AaHi (He BpaxoBykoum
cTatb, mabn. 3), BCTaHOBWNKW: HemoBnaTa B rpyni CX
crovatky BTpatunm Ginbliue Macw Tina, i ii BiZHOBNEHHS
6yno NoBinbHILLMM NOPIBHAHO 3 Mantokamu i3 3. Tak, y
cepeHbOMY BifHOBMEHHS Macu Tina npu HapOMKeHHi
B AiTeN i3 rpynu gotauii npoTeiHy 3adikcyBanu Maibke
BABIYi paHiLLe NopiBHAHO 3 nauieHTamm i3 rpynu CX: 5,0
(1,0; 8,0) oHs npotm 10,0 (8,0; 16,0) oHs BiANOBIAHO
(U=173,0000, p =0,0002). 3a3Haummo, Lo Lie Biadynocs
Ha TNi ogHakoBux 06’eMiB Xap4yBaHHsi. Kpim Toro, B Aiten
i3 rpynu 36ara4yeHHs BUSHAYWUIN CTAaTUCTUYHO iCTOTHILLE
36inbLUeHHs Macu Tina: 24,76 (14,20; 30,36) r/kr/noby
npotu 18,62 (12,50; 24,30) r/kr/poby (U = 263,0000,
p =0,0237) (mabn. 4). BignosigHO, HOBOHApOMKeHi i3 '3
MeHLUMI Yac nepebyBan B BiAAiNEeHHi iHTEHCUBHOI Tepa-
nii Ta B cTaujoHapi. Tak, y rpyni nigBULLEHOTO CMIOXMBAHHS
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Tabauusa 3. Y3aranbHeHi nokasHuky gisnyHoro po3sutky, M + m

Moka3HuK, 0 AMHULI BUMiPIOBaHHA CraHpapTHe Xxap4yBaHHs, n = 30' Fpyna 36arayeHHs, n = 29'

Maca Tina, r
Mpy HapomKeHHi

3265,13 + 366,60

7 poba 3224,00 419,64

14 pnoba abo sunucka 3406,83 + 402,79

21 noba abo sunucka? 3554,62 + 452,28

28 noba abo sunucka® 3814,74 + 546,99
DAoBXuHa Tina, cm

Mpu HapomkeHHi 52,17 £ 2,32

7 noba 52,47 £ 2,47

14 poba abo Bunucka 53,00 £ 2,35

21 poba abo Bunucka? 53,52 £ 2,04

28 noba abo sunucka® 54,10 £ 2,10
06Bia ronoBu, cM

Mpy HapomXeHHi 34,27 £1,17

7 poba 34,57 +1,13

14 pnob6a abo sunucka 34,90 £ 1,19

21 noba abo unucka? 35,56 + 1,41

28 noba abo Bunucka® 3547+ 2,61

3452,24 + 413,58 0,0709
3545,83 £ 405,39 0,0041
3764,64 + 687,73 0,0011
3966,90 + 439,08 0,0033
53,16 £2,13 0,0938
53,81+1,78 0,0199
55,30 +2,79 0,0014
55,83 1,43 0,0001
57,29 +1,25 0,0009
34,69 1,01 0,1427
35,10 £ 1,04 0,0624
35,77 £ 1,00 0,0042
36,32+ 1,02 0,0526

% kinbKicTb AiTen i3 1 go 14 [o6u cnocTepekeHHs; 2 KinbkicTb crocTepexkeHb Ha 21 foby cTaHosuna 26 y rpyni CX, 20 —y '3; *: kinbkicTb cnocTepekeHb Ha 28 foby

craHoBuna 20 y rpyni CX, 7-y 3 n=7.

Tabauus 4. Pe3ynbtati BUXOLKYBaHHS y rpynax AOCTiZKEHHs!

Moka3HuK, oauHULI BUMipIOBaHHA CraHAapTHe xapyyBaHHS, h = 30 Fpyna 36aravyeHHs, n = 29 _

[leHb BiAHOBNEHHS Baru Npy HapPOKEHHI
36inbLueHHs Barw, r/kr/poby

Tpueanicts LB/, AHi

Tpueanicte nepebysaHHs y BAITH, nixko-gHi
TpuBanicTb nepebyBaHHs y cTauioHapi, NiXko-aHi

10,0 (8,0; 16,0)
18,62 (12,50; 24,30)
7.5 (5,0; 10,0)

12,0 (11,0; 16,0)
26,5 (22,0; 31,0)

5,0 (1,0; 8,0) 0,0002 173,00
24,76 (14,20; 30,36) 0,0237 263,00
6,0 (4,0;7,0) 0,0069 258,00
10,0 (8,0; 12,0) 0,0024 235,50
21,0 (19,0; 27,0) 0,0109 267,00
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Ginka nuwe 7 (24,14 %) piten 3anuwnnucs Ha NikyBaHHi
nicns 23 pobw, a 3 rpyny cTaHAaPTHOIO XapyyBaHHs — 15
(50 %) mantokiB. BpaxoBytouu Lie, MOPIBHAMBHUI aHani3
hiznyHOro posBuTKY Micns 21 406K XNUTTS He [OLINBHNI.
KpalLie BigHOBNEHHs Macy Tina 3adikcysany B 4ieyar,
Y SIKUX YK€ Ha CbOMYy 0Oy BCTAHOBMIIU CTATUCTUYHY
3HAYYLLY Pi3HWLIO 3@ UMM MOKa3HUKOM. Y XnonuiB Ha
CbOMY [00Y XXUTTS HE BUSIBUIN CTATUCTUYHO 3HAYYLLIOT
pi3HMLI 33 Macoto Tina. AHanoriyHi TeHaeHUii gisnyHoro
PO3BUTKY BCTAHOBWIIN 32 NOKA3HWKaMM1 AOBXMHM Tina Ta
06Bogy ronosu (mabs. 2). MounHarum 3 Apyroro TMKHS
BUXOKYBaHHS [iTEN y CTaLioHapi, He BU3Ha4anm pisHu-
L0 3a (Pi3MYHMM PO3BUTKOM 3anexHo Big ctarTi. Y aiten
i3 '3 He3anexHo Bif cTaTi cnocTepirany CTaTUCTUYHO
[OCTOBIPHO Kpalle 36iMbLUeHHst Macy, JOBXWHM Tina i
06Bopy ronosu. lNpoaHanidyBaBLUM CEpPeAHi 3HAaYEHHS
NOKa3HWUKIB (Pi3NYHOTO PO3BUTKY Martokis 3a [JONOMOrOH
aiarpam Kpusux PeHTOHa, Lo aganToBaHi 40 50 TWXKHA
CKOPEroBaHoro BiKy, BUSIBUNW MapanensHWin xapaktep
30inbLUeHHs MacK Tina i 06BoAy ronoBu B Martokis i3
I3, NoumHaKuV Bif MEPLLOO TUXKHS XMTTS. [Ins HOBOHa-
POMKEHUX FPYNM CTaHAAPTHOrO rofyBaHHs crnocTepiranu
HU3XIOHWIA XapaKTep LyX napameTpiB Bid HapOmKEHHS
[0 CbOMOTO AHS XMTTS. BTim, Hagani HanpsiMok rpadbika
3pocTaHHs 3MiHMBCS, HabyB BUCXIOHOMO XapakTepy, na-
panenbHO KpwBiiA, LWo Bignosigana 50 % nepueHTunto.
3a gaHumu, Wwo HaseaeHi B mabuyi 3, BioMiHHOCTI
hi3M4HOro po3BUTKY MartokiB CTOCyBanucs nepegyciM
Macu Ta JOBXUHM Tina. 36inbweHHs 06BoAY ronoBm He
Mano CTaTUCTUYHOI 3HaYYLLOI pi3HULi Y rpynax, Bignosi-
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[,ano KpYBin, LLIO Mana BUCXiAHWI XapaKTep, napanensHo
50 % nepueHTUnto.

KpiM 3aranbHuUX NO3UTMBHWX pesynbraTiB 3acToCy-
BaHHA 3anponOHOBAHOI CTpaTerii XapyyBaHHS aiTen y
BiOAINEHHI iIHTEHCMBHOI Tepanii, 3ayBaXXMMO: KOPOTLLMI
nepioa nepebyBaHHs y CTaLioHapi NOB'A3aHNIA i3 MEHLLIOKO
TPUBAMICTIO MEXaHIYHOI BEHTUNALT nereHb. Tak, 4iTn 3
rpynu 36arayeHHs notpebysanu LLBJ1 npotsrom 6,0 (4,0;
7,0) oHsA. Y pasi cTaHZapTHOI HYTPUTUBHOI NiATPUMKM
notpeba B NpoTe3yBaHHi AWXaHHsA MOLOBXyBanacs 40
7,5 (5,0; 10,0) gHs, pi3HMUA CTATUCTUYHO BiporigHa
(U =258,00, p = 0,0069).

06roBopeHHA

Y pesynerati JOCRIMKEHHS BUSBUMNK, O KOPOTKOTPY-
Bare crnoxvBaHHsa 6inka B NOegHaHHI 3 30BHILLIHLOK
[oTalield KapHIiTUHY CrpUSE MOKPaLLEHHIO i3nYHOro
PO3BUTKY [IOHOLUEHWX HOBOHAPOMXKEHMX, siKi nepeby-
Banu Ha NiKyBaHHi B BiAAineHHi iHTEHCMBHOI Tepanii.
Mpoananisysanu 790 aHTPONOMETPUYHUX NapaMeTpiB
59 mantokiB (Maca Tina, 4oBXUHa Tina i 06Bia ronosw),
SIKi BU3HAYanM LLOTUXHS Bify HAPOKEHHS 0O BUMUCKM 3i
cTauioHapa. lNopiBHSBLUM ofepaHi AaHi i3nyHOro po3-
BUTKY HOBOHaPOIKEHMX i3 HOMOrpamamu pocTy nNnogis
denToHa Ta BOO3, BcTaHOBMNM iCTOTHI BiAMIHHOCTI 3a
AoBxuHoto Tina [9]. Ha BigmiHy Big macw Tina i obsogy
ronoBsu, siki Bignosiganu mexam 50 % nepueHTUNO,
[OBXWHa Tina B yCix AiTei BUSABUIACL HeNponopLinHo
GinbLwoto, BU3HaYeHa Ha mexi 90 % nepueHTunIo.
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BBaxaemo, Lo aHTPONOMETPUYHI NOKa3HMKM Ta NOCTHa-
TanbHUN i3NYHNIA PO3BUTOK MAKOTb 3aNeXHICTb Bif reo-
rpaiuHOro perioHy, HaLioHanbHOCTI AiTel Ta OXONMne
nesHy nonynsuito. Tak, PeHTOH po3pobnsis HoMorpamu
Ha MigcTaBi AaHuX, WO OTPUMaHi Ans xutenis KaHagm
Ta CnonyyeHnux LUTatis Amepuku.

Y 2015 poui onybnikoBaHo pe3ynbtatit poboTu
INTERGROWTH-21st. Lle GaraToLeHTpoBe A0CNimkeH-
HSl, CMPSIMOBaHe Ha POo3pobreHHs HOBOrO CTaHAapTy
Macu Tina HOBOHApPOMKEHWX, BPaxoBytoumn BigMIHHOCTI,
BU3HaYeHi B pisHMX kpaiHax [15]. MopisHsHO 3 Aiarpamamu
®eHToHa, giarpamu INTERGROWTH-21st matoTb TeH-
[EHLit0 [0 3HaYHOI igeHTUdiKaLii HEMOBNSAT, ManuX LWoAo
TepMiHy rectauii npu HapomkeHHi. OTxe, ineansHoro
iHCTPYMEHTY OLIiHIOBAHHSI aHTPOMOMETPUYHMX NOKa3HU-
KiB, Ha anb, 4oCi Hemae. MOXIMBUM NepPCneKTUBHUM
HayKOBMM HanpsiMoM Oyze BUBYEHHSI KOTOPTW AiTel, ki
HapomxytoTbes B Ykpaii abo B CxiaHirt €sponi.

BuByeHHIo goTauii GinkiB y paHHbOMY AUTUHCTBI
Ta B Nepioai HOBOHAPOAKEHOCTI NPUCBAYEHO YMMarno
nybnikavii, Lo XxapakTepuaylTbCs Pi3HUMU CTYNEHAMU
[10Ka30BOCTi. 3a3Buyait Li AOCNiAKEHHS OXOMNIoTh
KOropTy Aiten i3 Macoto Tina meHwe Hix 1500 r. Ou-
3aiH 6araTbox OOCniAKeHb OLHAKOBWIA: NiABULLEHY
KiNbKIiCTb NpOTEiHY JocarakTb, foAakyn GinkoBui
opTurdikaTop [0 rpyaHOro momnoka, abo BUKOPUCTO-
BYIOTb hOpMyny 3 niaBuLLEHMM BMiCTOM Binka Ha 100 1
PiAKOro NpoayKTY.

Y pocnigxeHnHi B. Koletzko et al. BuB4yanu BnnmB
rofyBaHHs JiTe hopmynolo 3 NiaBULLEHUM BMICTOM
MPOTEIHIB NOPIBHAHO 3i CTAHAAPTHUMM CyMiLLaMu, BMICT
NPOTETHIB y AKX 6NM3bKMIA 40 TAKOrO B rpyAHOMY MOSOLL
[10]. Anpiopi BifOMO, LLO rpyAHE MOIOKO, sSike MICTUTb
MeHLe GirnkiB, 3HMKYE pU3KK aiabeTy Ta OXUPiHHSA, ane
CNPUYMHSE NOBIMNbHiLLE 36iNbLIEHHS Macy Tina. Bucokuia
BMicT Ginka ctaHosuB 2,90 r 6inka/100 kkan, noaioHun oo
rpyaHoro Monoka — 1,77 r 6inka/100 kkan. Lie gocnimxeH-
HSl MOYMHArOoCs B HeOHaTarnbHOMY NepioAi Ta TpyBano 4o
8 pokiB. ABTOpY BMBYanm iHaekc macy Tina (IMT) Ta cknag,
Tina giten. NopiBHAHO 3 AiTbMU, AKX rOAyBanu rpyapMu,
ZiT, SKUX rogyBani CyMiLLLLKo 3 GinbLunm BMiCTOM Birnka,
Manu 3HayHo Buwi pieHi IMT Ta z-nokasHuku IMT; aitn
rPynu 3 HW3bKUM BMICTOM 6irnka He BiApisHANMCS Big
obcTexeHux, siki Bynu Ha rpyaHomy BurogoByBaHHi [10].

Y HaloMy AOCHifKeHHI OiTY CnoXuBanm KinbKicTb
Oinka, wo noaidbHa oo pocnigxkeHoi B. Koletzko et al.
[10]. 3aranom 3adikcoBaHO KpaLLli MOKa3HWKM (i3N4HOro
pO3BUTKY AiTel i BU3HAYEHI CNpUATIUBI KiHLEBI Mogeni
nepebyBaHHs y cTauioHapi. Micns Bunucku Aitn oTpu-
MyBanu ctaHfapTHe, He dopTudikoBaHe Monoko abo
3BUYaNHY hopmyny.

3ayBaxumo, Lo B gocnigpkeHHs B. Koletzko et al.
3aryyanu 30opoBMX JOHOLLEHUX AiTel. Ha BigmiHy Big
LbOro, M/ BUBYAnNM CMOXMBAHHA NPOTEIHIB KPUTUYHO
XBOPUMW Martokamun. Y pesynsrati poboTy BUSHa4YUnm
CNiBBIAHOLLEHHS yTURi3alii eHeprii Ha 1 T CNOXUTUX
npoTeiHiB: y rpyni 36araveHHst — 28,68 kkan/kr/gody, y
rpyni CTaHOapTHOrO XapyyBaHHsa — 42,37 kkan/kr/goby.
Lli pesynsraTi, BCTAHOBNEHI ANt HTEPANILHOTO Xapyy-
BaHHS1, Mabke BiAnoBiAaTb Mexam, Lo PEKOMEHA0BaHI
ESPGHAN-2021 Anst KpUTU4HO XBOPYX HOBOHAPOMKEHUX.
Brim, 3a3HaumMmMo, L0 Lie CNOXMBaHHS B Mexax 3anacy

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.
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eHeprii 30—40 kkan Ha 1 r 6inka He € TOYHO BU3HAYEHNM,
MOXe KOMMBATUCS B OKPEMUX BUNagkax. Y Bunagkax
napeHTepanbHOro xapyyBaHHSA ANs ONTUMAsbHOrO
BMKOPUCTaHHS Binka pekoMeHA0BaHO CNOXMBAHHSA Ha
piBHi >25 Kkkan/r amiHokucnoT [7]. 3aranbHa KinbkicTb
NPOTEiHIB, LLO COXWBANM 4iT B HALLOMY AOCHIIKEHHI,
XOM i BiporigHo BiApisHanacek y rpynax, ane Bignosigana
mMexaMm, Wwo pekomeHpoBaHi ESPGHAN anst kputuyHo
XBOPWX HOBOHaPOMKEHWX.

BuBueHHs MOXNMBYX edpeKTiB 3aCTOCyBaHHA L-kap-
HITWMHOBOI JoTaLjii B HOBOHAPOMXKEHMX NoYanu Hanpu-
KiHUi 1990-x pokis. Bueyanu nepepycim pesynsratv y
nepeaYacHo HapOMKEHNX i3 HU3bkoto Baroro. OuikyBany,
IO Npy CTaHAAPTHOMY TrofyBaHHI AOTauis KapHIiTUHY
3anobiratume 3aTpumLi hisnyHOro po3BUTKY (CNpusTUME
KkpaLlomy 36inbLUeHH0 Macu Tina). PaHilwe poseneHo,
LU0 NO3UTMBHO Ha 3BiNbLUEHHSI Macy Tina Le He BNI1BaEe,
3yMOBIHOKOUM TiNbKM NiABULLEHHS BiNbHOTO Ta 3B’A3aHOM0
KapHITUHY B Mantoki. OfHaK LOCTMKEHHS OCTaHHIX POKiB
noKasasnu No3UTUBHWIA KOPENSLINHWIA 3B’130K MiXK PiBHS-
MU KapHITUHY, i3U4HUM PO3BUTKOM i Macoto rofioBHOrO
Mo3ky [13,14]. Bu3HauyeHO NO3UTUBHWIA BNIIMB KapHITUHY
npu TPMBaNoMmy napeHTepanbHOMY XxapyyBaHHi, 30kpema
AiTel, SKi HapoaUnMCS B CTPOK.

Y Hawomy AocnigpkeHHi 4itn o6ox rpyn manm ob-
MEXEHi MOXIMBOCTI OO EHTEPanbHOMo Xap4yBaHHs
MPOTSrOM MEPLUMX ABOX TWKHIB, OT)XXe He OTpUMyBanu
[oTauii KapHITUHY 3 MOIIOKOM MaTepi Ha HeobxigHomy
piBHi. BignosigHo, Le 36inbLuyBano puauku BTOPUHHOTO
AediLmnTy KapHITUHY.

3ayBaxumo, L0 pedhepPeHTHi 3HAaYEHHS BMICTY Biflb-
HOTO KapHITUHY B HOBOHAPOMKEHUX Pi3HATbCS. € fAaHi
(H. CHace), L0 HopMarbHUI PiBEHb BINIbHOTO KAPHITUHY
B [OHOLLEHNX cTaHoBUTb 46,41 + 20,73 MKmonb/n.
[HWi aBTOPW BU3HAYMNM FPAHWNYHI MOKA3HWKW BifbHOMO
KapHiTUHY B Mexax 20—26 MKMOMb/N; BOHU MOXYTb
3MiHIOBaTUCA MPOTArOM NepLUoro Micsaus xutTa. OTxe,
BiJOMOCTI, L0 OTPUMaHi B OCTaHHi POKW, Pi3HATbCS. B
onHoMy obcepBaLLiiHOMY AOCTIIKEHHI NOBIAOMISNH, LU0
rinokcnyHo-iLemivyHa eHuedanonaris (ME) — gosegeHun
(haKTop pr3NKy BTOPUHHOT KApHITUHOBOI HeAOCTaTHOCTI. B
rpyni aiten 3 ['lE BCTaHOBWNM CTAaTUCTUHHO HWXKYWIA piBEHD
KapHITWHY NOPIBHSHO 3i 300poBuMK (13,2 + 6,8 MKkMonb/T).
B wiin poboTi BU3HauMnyM BiporiaHO BULL PiBHI BiNbHOrO
KapHIT1HY B AOHOLLIEHVX MartoKiB Ha TNi AoTaLlii ek3oreH-
HOrO MPOAYKTY, AiTY Manm KpaLli NOKa3HUKW isndHoro
PO3BUTKY, SIKLLIO JOAATKOBO OAepKyBanm Girok.

BukopucTaHHs mogeni NoricTMYHOI perpecii Aactb
3MOry BMBYWTM BaromicTb BNnunBy 060X KOMMOHEHTIB
AU3aiHy.

Pesynstati, Wwo mu opepxanu, obmexeHi Yepes
BiCYTHICTb TOYHUX AAHUX LLOAO CMOXMBaHHS Biflka npu
NPSIMOMY TpyAHOMY BUrOfOBYBaHHI. Kpalli pesynsratu
MOXHa OTPUMATU LUMSIXOM BUMIPIOBaHHS BMICTY MaKpo-
€erneMeHTIB rpyAHOro MofoKa KOXHOI KiHKM Ta 30iiCHEHHS
iHAvBIAyanbHOi dopTudikauii. [na oTpumaHHs Bipo-
MAHIWWX pesynbTaTiB BUKOPUCTanM Halikpally HayKoBy
niTepaTypy, LWo AOCTYMHa, ANs OLiHIOBaHHS CEPeaHbOro
cknagy xiHo4oro monoka [11,15]. LLloaeHHnin po3paxyHok
CMOXMBaHHSA MaKPOHYTPIEHTIB i Kanopin 3aiicHoBanu 3a
[I0MOMOTOH KOMM'KOTEPHUX NPOrpam.
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BucHoBKU

1. 36inblleHe crnoxuBaHHA Oinka Ta goTauis
L-KapHITUHY 3 NEpLUOro TUXHS XUTTS JOHOLIEHUMU HO-
BOHAPOMKEHUMM, SKi MOTPEOYIOTh IHTEHCMBHOI Tepanii,
CyNpOBOKYETLCS MEHLLIOK BTPATOH0 Baru Ta i LUBUAKUM
BiZJHOBMEHHSAM MOPIBHSHO 3 AiTbMM i3 PN CTaHAAPTHOTO
rogyBaHHs. 3aranbHe CnoxvBaHHs GinkiB Bignosigano
Mexawm, L0 HaBedEeHi B CydacCHMX pekoMeHzaLisax ans
rofyBaHHs! KpUTUYHO XBOPUX HOBOHAPOKEHMX.

2. [lo6oBe 36inbLIEHHS MacK Tina npu KOPOTKOTPU-
BasioMy nigBMLLEHOMY CMOXWBaHHI MPOTEIHIB BUSIBUITOCH
CTaTUCTUYHO ICTOTHILLMM MOPIBHAHO 3 TAKUM Y Martokis,
AKki nepebyBann Ha cTaHAApPTHOMY BMroAaoByBaHHi. ig-
BYLLEHE CTNOXMBAHHS NPOTEIHIB BUSIBUMOCS Be3neyHum.

3. [itu, ski oTpumyBanu 36arayeHHst Monoka abo
chopmynu Ans rogyBaHHS B MOEAHAHHI 3 JOTaLliE Kap-
HITUHY, OCTOBIPHO MeHLLe nepebyBanu Ha NiKyBaHHi B
cTaujoHapi. Lie € nepcnekTBHUM HaNPSIMOM MOKPALLEHHS
pesynbTaTiB fikyBaHHS HOBOHAPOMKEHMX Y BiAQiNEeHHSAX
iHTEHCKBHOI Tepanii.

MepcnekTBY NoAanbLUKMX AOCTMKEHb NONAraloTh
B OpraHisaLlii JoCnimKeHHs 3 BinbLUIOKO rpynot HOBOHA-
POMKEHUX, HACTYMHUM KaTaMHECTUYHUM OL{iHIOBAHHSM
(hi3nyHOro, HEBPOMOMYHOIO PO3BUTKY, @ TAKOX BUBYEH-
HSIM BNUBY AoTaLii NpoTeiHy Ha cknag Tina y paHHbOMY
OUTUHCTBI.
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AndepeHLuiiHa AlarHoCcTMKa NepBUHHMX | MeTacTaTHUYHUX
KapLMHOM AEYHUKIB

KAIHIYHMK BMNAAOK

A. M. 3axapueBa®*12AF O, 1. Manxypa®*3EPE |, |0, BawweHnko®*8CP €, B. MancTpeHko®1EC,

0. M. KpaBuyk®1EC K. M. WaTtpoBa®13CE 0. I PyaHWUbka®12CE

TKHM «KWIBCbKMIA MICbKMIA KAIHIYHWIA OHKOAOTIYHWIA LIEHTP», YKpaiHa, 2HauioHaAbHWUI MeAUUHWI yHiBepcuTeT imeni 0. O. BoromonbLg, M. KB,

YkpaiHa, *HaujioHaAbHMI YHIBEPCUTET OXOPOHM 3A0p0B'A YKpaitu imeHi M. A. Wynuka, M. Kuis

A - KOHUENLiA Ta AU3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

yxnnH1 seuHnkiB ctaHoBNATb 3,4 % BUNAAKIB Y CTPYKTYPi OHKONOMYHOT 3aXBOPIOBAHOCTI XKIHOK Y CBITI. SIEYHUK TAKOX € 4acTUM
OpraHOM-MiLLEHHIO st MeTacTasiB KapUMHOMM 3 iHLLKX OpraHiB. [udepeHLinHa giarHocTuka Mixk MEPBUHHOK KapLUHOMOHO
Ta MEeTacTa3oM 4acTo JO0BOfi CKnaaHa.

MeTa po60TH — BUCBITIIUTU NMUTAHHS LLOJO MOPCIOIONYHOI Ta IMYHOTCTOXIMIYHOT ANdEPEHLIAHOT AiarHOCTUK NEPBUHHUX
KapLMHOM SEYHMKA | METaCcTasiB KapLMHOMY Pi3HUX OPraHiB Y SEYHUK.

Matepianu Ta meToaum. [poaHaniayBanw AaHi KNiHIYHOro Ta NaTonororicTonorivHoro gocnimxeHs 381 xsoporo. MNapadiHosi
3piau 4Ns NaTorororicToNorivHUX AocnimKeHb 3abapBrioBarni reMaToKCUIiHOM Ta €03MHOM 3a 3arasibHONPUAHSITO METOAMKOIO.
Y 161 BunagKy 3gicHUM iMyHOTICTOXIMIYHE JOCMIMKEHHS 3 BUKOPUCTAHHAM NaHeni aHTUTIN: 4O LMTOKEpaTUHIB, peLenTo-
piB ectporeHy, nporectepoHy, CA125, TTF1, Vimentin, CDX2, Villin, Chromogranin A, Synaptophysin, CD56, GATA3, p53,
Inhibin A, FOXL-2, PAX-8, Ki-67. MNpenapatu gocnigunu i npoaHanisysanu 3a 4onomMoroto Mikpockona Axioskop 40 (Zeiss)
3 chotokamepoto AxioCam MRc (Zeiss).

Pesynkratn. Ha Benvkomy BnacHoMmy kiiHiko-onepawiiHoMy Martepiani BYBYanv Kno4oBi NUTaHHS LWoAo AndepeHLinHoI
[iarHOCTUKN NEPBUHHIX | METACTaTUYHUX KapLIMHOM SIEYHUKIB, 3aCTOCYBaHHA Ans BepudikaLlii anekBaTHOI naHeni imyHoricto-
XiMiYHWX aHTUTIN. 3a pe3ynsTatamy BnacHux JoCrimkeHb 3a nepiog i3 2019 no 2023 poky, HaBeAEHO AaHi LoAo YacToT, 3
AKOK BUSIBNANW Pi3Hi riCTONOrYHI BapiaHTK KapLMHOM SIEYHMKA Ta MeTacTasiB Y SEYHUK KapLMHOM iHLIMX OpraHiB, a Takox
OCHOBHi MOPEOMOriYHi, iIMyHOFCTOXiIMIYHI MOKa3HUKM ANst NPaKTUYHOTO 3acTOCYBaHHS B pobOTi matonoroaHatoMa nig yac
BepudikaLii nyxnuH sevHnkiB. Kpim Toro, HaBeLeHO Npuknag (opMyBaHHS NaHeni aHTUTIN, BPaxXoBYKOUM KMiHiYHi Ta Mopdo-
TOTiYHI MOKA3HMKM, Ha KOHKPETHOMY KMiHIYHOMY BUMaAKy 3 BMIACHOI NPaKTUKW.

BucHoBku. MetacTtasn KapuMHOMM iHLLIKX OpraHiB y IEYHUKM CTAHOBISATL MOMOBUHY BCIX BUMAAKIB, LLO 3@ MOPOIIOriYHO0
OynoBot MoTpedytoTh IMYHOMCTOXIMIYHOMO JOCigKeHHs. HanyacTiwe BUABNATL MeTacTa3n paky MOMOYHOI 3anosun Ta
Kwku. [liarHocTuka came MeTacTaTUYHOI KapLMHOMM KULLKA € HAMCKNaKHILLO, OCKINbKX YacTo paK KULLKW He Mae YiTKoi
KniHiYHOT kapTuHW. [Mig Yac AndepeHLIIHOT AiarHOCTUKN NEPBUHHUX | METACTaTUYHUX NYXITMH SEYHUKIB BXIMBY POMb Biirpae
KOMMNEKCHWIA Miaxia 40 aHani3y KIiHik1, MIKpOCKOMIYHOT OY0BM MyXIIMHM Ta HABKOMULLHBOI TKAHWHW, @ TAKOX, BPAX0BYHOUM L
[ZaHi, (hopMyBaHHsi NaHeri aHTUTIN. HaBegeHo nepenik aHTUTIN, siki B HALLIA poboTi nokasanu GinbLuy ehekTUBHICTb.

Differential diagnosis of primary and metastatic ovarian carcinomas

L. M. Zakhartseva, 0. P. Manzhura, |. Yu. Vashchenko, Ye. V. Maistrenko,
0. M. Kravchuk, K. M. Shatrova, O. H. Rudnytska

Ovarian tumors constitute 3.4 % of the structure of oncological diseases in women worldwide. However, the ovaries are also a
common target for metastasis of carcinoma from other organs. Conducting differential diagnosis between primary carcinoma
and metastasis is often challenging.

The aim of this study is to highlight the issues of morphological and immunohistochemical differential diagnosis of primary
ovarian carcinomas and metastases from carcinomas of various organs to the ovaries.

Materials and methods. Data analysis of clinical and pathohistological studies of 381 patients. Paraffin sections for pathohis-
tological studies were stained with hematoxylin and eosin using standard methodology. Immunohistochemical studies were
conducted in 161 cases using a panel of antibodies: cytokeratins, estrogen receptors, progesterone receptors, CA125, TTF1,
Vimentin, CDX2, Villin, Chromogranin A, Synaptophysin, CD56, GATA, p53, Inhibin A, FOXL-2, PAX-8, Ki-67. The specimens
were examined and analyzed using the Axioskop 40 microscope (Zeiss) with the AxioCam MRc camera (Zeiss).

Results. The article discusses key issues of differential diagnosis of primary and metastatic ovarian carcinomas based on a
large clinical and operational material. The application of an adequate panel ofimmunohistochemical antibodies for verification
is considered. The results of the frequency of occurrence of different histological variants of ovarian carcinomas and metas-
tases to the ovaries from carcinomas of other organs are provided based on our own research from 2019 to 2023. The main
morphological and immunohistochemical indicators for practical use in the work of a pathologist in the verification of ovarian
tumors are presented. An example of forming an antibody panel, taking into account clinical and morphological indicators in
a specific clinical case from our own practice, is given.
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Conclusions. Metastases of carcinomas from other organs to the ovaries constitute half of all cases requiring immunohis-
tochemical investigation based on morphological structure. The most common are metastases from breast and colorectal
cancers. However, the diagnosis of metastatic intestinal carcinoma is particularly challenging, as there is usually no clear
clinical picture. In the differential diagnosis of primary and metastatic ovarian tumors, a comprehensive approach to analyzing
the clinical presentation, microscopic structure of the tumor, and the surrounding tissue plays a significant role. Additionally,
the formation of an antibody panel, taking into account these data, is crucial. The article provides a list of antibodies that have

demonstrated greater effectiveness in our work.

3nosikicHi HoBOyTBOpEHHS (3H) SE4HVKIB 3@ MOLLMPEHICTIO
nocigatoTb BocbMe MicLie ceper 3H xiHOK y BCbOMY CBiTi,
B YKpaiHi — CbOMe, NiCnst 3rosiKiCHNX NYXAWH MOJOYHOT
3anoau, LWKipu (KpiM MenaHom), Tina MaTku, LWNAKK MaT-
K1, 00000BOI KULLKK, LIMTOMNOAIOHOI 3ano3n. 3-nmomix
riHekonoriyHMx 3H paKy Se4HVKIB HaNeXuTb TPETE MicLe
y cBiTi [1].

3a paHumn BcecBiTHBOrO hoHAY AOCNIAKEHHS
paky, y 2020 poui y cBiTi 3apeectpoBaHo 313 959 HoBuX
BUMaakiB paky seyHukis, y 2018 poui — marke 295 000
Bunazkis (3,4 % Big ycix Bunaakis 3H y xiHOK); MOKa3HUKM
3aXBOPIOBAHOCTI Ta CMEPTHOCTI y CBITi CTaHOBWM 6,6 Ta
3,9 Ha 100 000 >xiHo4oro HaceneHHs BignoBigHo [2]. B
YkpaiHi 3aXBOpIOBaHICTb | CMEPTHICTb BiJ paKy SEYHUKIB 3a
OCTaHHi 5 poKiB iCTOTHO He 3MiHIOBanmUCs, y cepeaHboMy
ctaHosunun 17,0 Ha 100 000 Ta 8,3 Ha 100 000 xiHo4oro
HacerneHHs BignoBigHo. YacTka paky SE4HVKIB y CTPYKTYpI
3M105IKICHNX HOBOYTBOPEHDb XIHOK B YKpaiHi 3a 5 pokis
(2018-2022 pp.) ctaHosuna 4,7 % [3]. Y micTi Knesi B
2020 pouji BnepLue BUSBNEHO 284 HOBUX BUMAaZKN paKy
SIEYHWKIB, MOKA3HMK 3aXBOPIOBAHOCTI AopiBHIOE 17,54 Ha
100 000 xiHo4Oro HaceneHHs; NokasHWK 3aHeabaHOCTi
craHoBuTb 10,7 % (no YkpaiHi — 20,4 %).

3n05KiCHIi HOBOYTBOPEHHS AEYHUKIB HalvacTille €
eniteniansHumu, i nuwe 10 % matoTb HeeniTenianbHe
noxomxeHHs. Cepea kapuuHoM siedHukiB 97 % crta-
HOBMATb HEMYLIMHO3HI, 3 % — MYLIMHO3HI. PO3pi3HsAtoTh
Taki ricToNoriyHi TUNM HEMYLMHO3HWUX NYXIIWH: CEPO3Hi
(70 %), enpometpioigHi (10 %), caitnoknituHHi (10 %)
Ta HeyTouHeHi (5 %) [4]. HannowwpeHiwwui rictono-
TiYHWIA TN — BMCOKO3MOSIKICHA Cepo3Ha kapLuuHoMa
(HGSC) [5].

MeTacTaTuyHi KapuMHOMK SIEYHWKA, 3@ JaHUMU
Pi3HMX AoChiMKeHb, CTaHOBNATL Make 15 % Big ycix
3M0SIKICHUX HOBOYTBOPEHb SIEYHIKIB (MOKa3HWKY BapitoloTb
Bif 3 % p0 30 %). HannowumpeHilue nepBrHHe mxepeno —
KonopekTaneHa kapuuHoma (32,0 %), kapuyHoma Moroy-
Hoi 3anoau (15,4 %), kapuuHoma eHpomertpis (12,9 %),
KapuuHoma wnyHka (9,2 %), kapuuHoma aneHgukca
(6,7 %), pak wwitkn mMatkn (2,4 %), pak nigLwnyHKoBoi
3anoau (2,2 %), pak TOHKOI knwku (1,6 %), pak *KOBYHOrO
Mixypa Ta xoB4HuX wnsxis (1,5 %) [6,7,8,9]. IHWi nyxnu-
HU, SIK-OT KapLMHOMa NEreHiB, MyXIIMHW LLKIPU, pak HUPKK
Ta kapLMHOMa CTPaBOXOAY, CTAHOBMATb MeHLUE Hix 1 %
koxHa [10,11].

MeTacTaTuyHi NyXnHW SEYHUKIB 3 HASBHICTIO Nepc-
HENOZIOHUX KNITUH BUSIBASIKOTL PIKO; BOHU CTAHOBMSATH
3-5 % 3n0sIKICHMX NYXITUH SEYHUKIB | € HANCKNAAHILLMMM
B iarHocTuLi. BpaxoBytouu, L0 € NEPBUHHI paku Sie4HUKa
3 nepcHenozibHoto byaoBoto, To 6e3 3acTOCyBaHHS iIMYHO-
ricTOXiMiYHOrO LOCNImKEHHS AMdepeHLiiHa fgiarHocTuka
HE MOXMMBa.

3asBnyal nepBMHHa NyXnMHa 3HAXOAUTLCS B
LUYHKOBO-KULLUKOBOMY TPakTi, ane MOXNWBI N iHLi
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nokanisauii. Y Hu3ui gocnigxeHb BCTAHOBWMK, LLO
HanyacTile MeTacTaTUYHi NyXNUHN SEYHUKIB 3 HasB-
HICTIO NepcHenomibHMX KMiTUH BUHUKAKOTL NpK HOBO-
YTBOPEHHSX LwnyHKa [12]. MeHwWw nowupeHi nepBuHHI
nokanisauii, onucaHi B HayKoBil niTepaTypi, — MOIo4Ha
3ano3a, aneHaMKC, TOHKA KULUKa, XOBYHUN MiXyp,
CEYOBUIA MiXyp | CEYOBMBIAHI LWMASAXM, XKOBYHI LLNAXK,
nigLuLyHKoBa 3ano3a, amnyna darepa Ta LWniika MaTku.
[JliarHocTuka nyxnuH i3 nepcHenogibH!MmM KniTuHamm
AyXe cknagHa, notpebye He TiflbkyM NOBHOI KMiHIYHOI
iH(hopMmaLlii, NaTonororicToNoriYHOro AOCNIAKEHHS, ane
1 060B’sI3KOBOTO iMYHOFICTOXIMIYHOTO AOCMIAXKEHHS,
OCKiNbKM pO3Pi3HATL NEPBUHHY MepcHenoibHokMi-
TUHHY KapLUHOMY SIEYHUMKA, LLIO MOXKE MaTy Makpo- Ta
MiKPOCKOMiYHi pucK metacrasy.

Y [oCTynHin chaxosii nitepaTtypi BusiBUNM obMarnb
[OCTIDKEHD, LLIO NPUCBSIYEHI METACTaTUYHOMY YPaXKEHHIO
SEYHVIKIB NPY ai€HOKAPLIMHOMI TOHKOI KALKK. BinbLuicTb
pobiT y LbOMy HanpsiMi 30CepeXeHi Ha mMeTacTasax
KONOPEKTanbHOMO NOXOMKEHHS.

AZEHOKaPLWHOMM TOHKOI KMLLKM PiaKiCHI, CTAaHOBNSTH
<5 % Bip YCiX 3NOSAKICHUX MYXMWH LLUMYHKOBO-KULLKOBOTO
TpakTy [13]. BTiM, 32 AaHUMM OKpeMyX AOCTiAKeHb, afe-
HOKapLMHOMM L€l fiokanisaLii MatoTb BUCOKY CXWITbHICTb
[0 MeTacTasyBaHHs B i€4HUKM [14].

Jlokanizauito NepBUHHUX MYXIWH Y MOPOXHIWA | KITy-
0OBil KMLLLIi piaKO BCTAHOBIIOWOTL iHTpaonepaLinHo. Lie
MOB’13aHO 3 TUM, LLIO BOHM 30€0inbLLOro MatTh HEBEMU-
KW po3Mip i HecneumdiyHy KMiHiYHY KapTuHY.

BpaxoBytoun, W0 MeTacTas KapLuMHOMM LUMYHKO-
BO-KWLUKOBOrO TPAKTYy B SIEYHWUK MOXe OyTu BEnukum
3a po3MipoM, AaBaTu aTuMoBY KIiHiKY, CTUCKaK4n
HaBKOMWLLHI OpraHu, SiKk NpaBuIo, Taki XBopi nepes, one-
paLjeto MatoTb KIiHIYHWA [iarHo3 pak SevHukiB. ToyHa
BepudikaLis MeTacTasyBaHHS BiabyBaeTbCA B NpoLec
NaToMOroriCTONOrYHOro Ta iMyHOriCTOXiMIYHOTO AoCHi-
keHb. Llen npouec notpebye aHanisy ocobnuBocTeii
MopdonoriyHoi Bya0BU NyXNWHKW, 3aCTOCYBaHHS paLlio-
HarnbHOI NaHeri MOHOKMOHANbHWUX aHTUTIN | HACTYNHOTO
KNiHIYHOrO JOOBCTEXEHHS XBOPUX ANS MiATBEPAKEHHS
[JiarHo3y natonoroaHaTtoma.

Merta po6otu

BucBIiTAMTY NUTaHHS MOPCHONOriYHOI Ta IMYHOrICTOXIMIY-
HOI AMdEepPEHLIHOT AiarHOCTUKA NEPBUHHUX KapLyHOM
Sle4HMKa i MeTacTasiB KapLuMHOMU Pi3HWUX OpraHiB y
SAEYHUIK.

Marepiaau i MeTOAU AOCAIAKEHHA

3aircHunu aHanis ictopin xsopob 381 navujeHTa 3 kniHiy-
HUM fiarHo30M pak SIeYHWKIB Ta MaTonororicTosoriyHe
[OCTiMXeHHs onepauinHoro MaTepiany LiMX XBOPUX.
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MapacbiHoBi 3pi3u Anst NaTONOroricTONOrYHMX JOCHi-
[okeHb 3abapBrioBanyi reMaToKCUIiHOM Ta €03MHOM 3a
3aranbHOMPUIHATO METOAVKO. Y 161 BUNaaKy 34iNCHM-
NV IMYHOTICTOXiMIYHE JOCTIMKEHHS 3 BUKOPVUCTAHHSAM CUC-
Temu Bidyanisauii EnVision FLEX Ta aHTuTin: Cytokeratin
7 (OV-TL 12/30), Cytokeratin 20 (K 20.8), Ovarian Cancer
Antigen (CA125) (OV 185:1), Estrogen receptor (1 D5),
Villin (CWW B1), CDX2 (DAK-CDX2), Chromogranin A
(DAK-A3), Synaptophysin (SP11), Thrioid Transcription
Factor (TTF1) (8G7G3/1), CD56 (123C3.D5), GATA3
(L50-823), p53 (DO7), Inhibin a (R1), FOXL-2 (RPab),
PAX-8 (RM436), Ki-67 (MIB-1).

lNpenapatu gocnigmny Ta npoaHaniaysanu 3a Jomno-
moroto Mikpockona Axioskop 40 (Zeiss) 3 hoTokamepoto
AxioCam MRc (Zeiss).

PesyAbTati

Y rinekonoriyHomy BiaainerHi KHIM «KuiBcbknii Micbknia
KMiHIYHWIA oHKoMOriYHMIA LeHTp» y 2019-2023 pp. npo-
onepyBanu 381 nauieHTKy 3 KMiHIYHUM fAjarHo30M pak
sevnukiB (31 % BiA ycix npoonepoBaHuX y BiAAINEHHi
XBOPYX).

Y 161 BunagKy ans sepudikavii sactocysanm iMyHo-
rictoximiyHun (IFX) metopn gocnimkeHHs (42,25 % npo-
OMepOBaHMX i3 LIM KINiHIYHUM AjarHo30M), LLO Jarno 3Mory
BUSIBUT METACTaTW4Hi KapumHOMK sieuHukiB (21,26 %
npooneposaHux navjeHtie, 50,30 % Big ycix BUNaakie
IFX-gocnipxeHHs).

lMawieHT 3 MeTacTa3oM KapLIMHOMU B SEYHUKM Marn
ckapru Ha 6inb BHU3Y KMBOTA, CXYAHEHHS, iHOAI HyAOTY,
6ntoBaHHs. Mig Yac iHCTpyMeHTanbHOro 06CTEXEHHS B
ycix xsopux Ha Y3[ i KT BusHaumnv nyxnuHy: B 43 % —y
Mexax sie4Huka, B 57 % BUNAAKIB MyxnvHa Buxoguna 3a
MexXi npuaaTtka Matky, i3 HuX y 15 % nauieHTiB 3anoBHto-
Bana BeCb Manui Tas i YaCTUHY YepeBHOI MOPOXHWHW,
B 11 % XBOpWX y NYXJIMHHUA KOHTMOMepaT Bxoguna
KMwka. B 73 % nauieHTiB Ha Yac onepaLii BU3Ha4MM
KaHuepomaros oyepeBuHM Ta yenud. OTxe, XBOpi 3
MeTacTaTUYHM PaKoOM SIEYHMKA HE Mann CneunudivHoi
KNiHIYHOT KapTUHK, YacTo npouec GyB nowmpeHum. Lle
He AaBasio 3MOrM BCTAHOBUTY METACTATUYHY MPUPOAY
MyXAWUHK, | 4O FICTOMOMYHOMo AOCHIMKEHHS XBOPi Manu
JiarHo3 kapLMHOMa Sie4HUKa.

Y 220 (57,74 %) Bunagkax mopdonoriyHa 6yosa
KapLMHOMM Sie4HIUKa Jarna 3Mory BCTaHOBMTY AjarHo3 6e3
IMX-pocnipxenHs. Cepen NepBUHHMX MyXIUH SEYHMKA
HanyacTille [iarHoCTyBanM Cepo3Hy KapLuHOMY, L0
mana TUMoBi CTONOMYHI 03HaKW: NaninspHi Ta conigHi
CTPYKTypw, copmoBaHi ctoBnyactumm abo kybono-
AiGHAMKM KNiTUHaMK 3 €03UMHOMINBHOK LIMTOMNAa3MOto,
3i 3HAYHOK SOEPHOK aTWUMIElD, aTMNOBUMK MITO3aMy,
HeKkpo3aMu Ta NCaMOMHUMM TinbusMu. B okpemmx
BMNagKax BUSIBUIN O3HAKW €HOOMETPIOIAHOI KapuyHO-
MW SEYHUKIB, 30KPEMa EKCMaHCKBHY iHBa3ilo CTpOMM,
LLiNbHO PO3TaLLIOBaHi BOPCMHYACTO-3a5103UCTi, MicLSMM
KpunBpupopMHi CTpyKTYpy. HasiBHICTb ocepeakis nnocko-
KMITUHHOT MeTannasii, aTnoBoro enitenito, L0 CXOXWiA Ha
€HIOoMeTPiIl NponidpepaTMBHOIO TUMY 3 Pi3HUM CTYNEHEM
aTtuvnii, 4anu 3Mory BCTaHOBUTM [iarHo3 eHAOMETpioigHa
KapuuyHoMa sieqHrKa. Y feskux nauieHTiB giarHocTysanm
CBITIOKMITUHHY KapLMHOMY SIEYHUKIB, OCKINbKW BUSBUNW
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KAIHIYHMK BMNAAOK

ky6onogibHi, noniroHansHi abo cnnoLUeHi KniTuHK 3 Npo-
30poto abo 3ePHUCTO €03MHOMINTBHOK LIMTOMNA3MOH,
rinepxpoMHUMK aTUMOBUMMK sifpamMuy (Sapa KLBSIXUY),
LLO BMCTYMatoTb y NPOCBITW TYBynOKICTO3HUX CTPYKTYP,
i3 NOMITHUMK siAepUaAMM Ta BapiabenbHOK MITOTUYHO
aKTUBHICTIO.

Y 161 Bunagky mopdonoriyHa 6ygoBa myxsimHu
BUKMMKana CyMHIiBM LOQO FiCTOMOMYHOro BapiaHTa
KapLMHOMM SIEYHMKIB ab0 L0A0 TOro, Yu KapumuHoma
€ nepBuHOl0 abo MeTacTaTUyHOW. [N yTOUHEHHS
AiarHoay 3gincHunu IFX-gocnimkeHHs 3 opmMyBaHHAM
naHernei aHTUTIN 3anexHo Big MopdonoriyHoi 6yaoBu
MyXMUHW.

[ns BepudikaLii cepo3Hoi kapumnHoMm (nepeaycim
Lie paK H3bKOTO CTYMEeHs AndepeHLiaLii) 3acTocysa-
NV NaHenb aHTMTIN, Wo cknaganacsa 3 CK7 (aKwo He
6yno ekcnpecii, sogasanu CKpan), ER, CA125, p53,
GATA3 (siKwo B aHamHesi Gyna nyxnuHa MOno4Hoi
3anosm); SKwo 6yno NpunyLEeHHs NpPO BUHWKHEHHS
31105KICHOT PaHynbO30KNITUHHOI NYXAUHU HU3BKOTO
CTyneHs andepeHLitoBaHHs, Takox gogasanu FOXL-2
Ta Inhibin A.

Onsa ondepeHuinHoi AiarHOCTUKM NEPBUHHUX i
MeTacTaTUYHMX MyXJIMH SEYHWKIB Ha nepLiomy etani
iMYHOTICTOXIMIYHOMO AOCTIIKEHHS BUKOPUCTAnNM NaHenb
aHTuTIN, Wwo Bkntoyae aHtutina go CK7, CK20, CKpan
(sikwo HeratmeHi CK7 i CK20), peuenTopiB ecTporeHy Ta
nporectepoHy, CA125, p53, Vimentin.

FAKLLO BM3HAYanu 3anosuctonogioHy Mopdonorito 3
03Hakamu NpoayKLii MyLMHY, HasiBHICTIO 3ar103, 3arnoBHe-
HUX MYLIMHOMOAIGHOK PEYOBMHOIO, @ TAaKOX 03ep Crnay,
AndepeHLinHy AiarHOCTUKY NOYMHaNM 3 BU3HAYEHHS
ekcnpecii CK20, CK7, CDX2 i Villin. diarHo3 meTtacTa3
afeHOKapPLIMHOMM KULLIKV BCTAHOBMIOBANM Y pasi No3nTuB-
Hoi peakuii Ha CK20, CDX2, Villin, konu He cnocTtepiranu
ekcripecito CK7 (SKLO NyXmvHa B KWLLILL).

OTxe, BpaxoBytoun MopponorivHy BynoBy myximHu
Ta pesynbraTv iMyHOMCTOXIMIYHOMO JOCHIMXEHHS, Y
49,7 % BUNapkiB BCTAHOBIIEHO AjarHO3 NEpPBMHHA MyX-
NMHa SeYHMKIB. PO3pIi3HANM Taki riCTOMOriYHI BapiaHTK
KapLMHOMW sieyHuKa: ceposHa (64 %), eHoomeTpioiaHa
(24 %), myumnHosHa (12 %) (mabn. 1).

FAKLLO BUKMOYEHO MEPBUHHY KapLMHOMY SIEYHMKA,
NaHesb aHTUTIN PO3LUMPEHO 3aNEXHO Bif KIiHIYHOI iH-
chopmaliii Ta MopdponoriyHoi 6ygosu nyxnuHn (CDX2,
Chromogranin A, Synaptophysin, CD56, GATA3, PAX-8).
Hanyacrilue metactaTuyHy npupoay nyxvHu JoBeLEHO
B pasi MYLMHO3HOI, HeaudepeHLiioBaHoi, nepcHeno-
LIOHOT KapLMHOMK, @ TaKOX Y BUNagKax, Komv B NyXIuHi
BU3HauMK hibpo3oBaHy CTpoMy 3 (hOpPMyBaHHSAM CKi-
PO3HOrO NaTepHY.

Y Hawwwmx gocnimpxeHHsx aHTuTino oo PAX-8 (kponsye
MOHOKMOHabHe aHTUTINO) Nokasano BUCOKY edheKTUB-
HicTb. PAX-8 3a3Buyail Mae eKkcnpecito B NepBUHHMX
NyXnyHax sieYHnKa — CEPO3HMX KapLMHOMaX (ekcnpecis
B 90 % BMNagkiB), 4acTo — B €HAOMETPIOIAHMX i CBITIO0-
KNITUHHWX. Pa3oMm i3 TUM, y 3rosikicHX Me3oTerniomax, Me-
TacTasax kapLMHOM MOFOYHOI 3251031, TOBCTOI KMLLKK Ta
nereHiB 30e6inbLIOro CrnocTepiratoTb HEraTUBHY peakLito.

[ns BUKMIOYEHHS MeTacTasy KapLuMHOMU MOMOYHOT
3a51031 B SIEYHMK BUKOPWUCTOBYBAIN TaKOX aHTUTINA A0
GATA3. MeTacTasu paky MONOYHOI 3211031 MatoTb Taku1i
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Tabauus 1. KinbkicTb BUNagkiB NEPBUHHOT KAPLIMHOMM SIE4HIKIB, LLLO NiaTBEpAXeHi IMX-aocnimKeHHaM

NN TR R T R

CeposHa kapLuyHoMa sieqHuKa

EHpomeTpioigHa kapuuHoma sieuHnka 2 & 5

MyLMHO3Ha KapLMHOMa Sie4HnKa 3

Yei Tunu nyxnuHn

4 19
4 1 10
17 13 80

Tabanua 2. KinbkicTb BUNaakiB MeTacTaTUYHIUX KapLyHOM SIEYHIKIB, LU0 NiaTBepmKeHi IMX-gocnipkeHHaM

e e Jame e Jme e Jema ]

KapunHoma MonoyHoi 3anosm
EHOomMeTpioigHa kapuMHOMa eHOoMETpist
Cepo3Ha naninsipHa kapuuHoma eHLoMeTpist
AneHokapLyHOMa LMyHKa

AneHokapLyHoMa KWLLIKK
— MyLMHO3Ha

MyumHO3Ha afeHoKapLMHOMa aneHaukca

= S N
QN
=)

o o =

|
|
-

HelipoeHOoKpyHHa KapLMHOMa KULLIKW - 1 -

XonaHriokapumMHoma
Yci nokanisaui

- - 4
- - 3
1 = 17
8 3 31
- - 1
- - 1
= 1 2
- - 1
15 5 81
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imyHodbeHoTun: GATA3-noantuneHa peakuis, PAX-8-He-
raTuBHa peakujsi.

Hanyacrilue meTacTasyBaHHS B S€4HVK iarHOCTyBa-
v NpY ageHokapumHomax kuwku (38 %), Wwo 3a3suyai
manu 3ano3ucty BynoBy, 3 MPOAYKLIEK CIU3y Pi3HWX
CTYNeHIB BUPaXEHOCTI, Y AKX BUNaaKax BUSBISANM
nepcHenoAibHi knitTuHW. Tunoswid iMyHodeHoTMN Ans
meTacTasy ageHokapuuMHoMmu Kuwkn B sedHuk: CK20
«+», CK7 «—», CDX2 «+», Villin «+». Ha gpyromy micui 3a
4aCTOTOH B HALLOMY AOCTIMKEHHI — MeTacTa3 KapLUMHOMU
MOMOYHOI 3ano3n (28 %), mopdonoriyHa 6ynosa sKoi
YyacTo conifHo-3ano3uncTa, 3 ibpPo30BaHOK CTPOMOID
HaBKONo MeTactasy. HamyacrTille meTactasu paky mo-
NOYHOI 3ano3un Masnm ekcnpecito peLenTopiB ecTporeHy
(98 %), pinwe — nporectepoHy (55 %), a Takox HER2/neu
(9 %). Brim BpaxoBytoum, LLIO NyXJIMHW SEYHMKA 30e0inb-
LLIOrO TaKOX MatoTb eKCMPECito peLienTopiB ecTporeHy Ta
MPOrecTEPOHY, BaXIMBILLIE 3HAYEHHS Mario 3aCTOCYBaHHS
GATA3 i PAX-8.

Wogo miarHocTuky MeTacTasy paky LWnyHKa, TO
BinbLue 3Ha4eHHs Mana mopdornoriyHa Byaosa nyxnuHu,
HasBHICTb MyXMMHM Y ABOX SE€YHMKAX, @ TaKoXK KMiHiYHa
iHcbopmauiist. Tunosui iMyHOeHOTVN MeTacTasy KapLu-
HOMM LUNyHKa B sieuHmK: CK7 «+» CK20 «+/—», peuenTopm
ectporeHy «—», CA125 «—». 3a3Buyait Le Hu3bkoaunde-
PEHLioBaHi NyXIMHW.

3i 161 Bunagky, Ae 3givichunu IFX-gocnimxeHHs, y
81 (50,3 %) BCTaHOBMNEHO AiarHo3 MeTacTasy KapLMHOMM
B SIeYHUK (mabs. 2). Yci HaBeneHi B mabnuui 2 piarHo3m
KniHiYHO NigTBEpMAKEHi Nig Yac 4OAATKOBOTO 0OCTEKEHHS
nicnst iMyHOriCTOXIMIYHOTO JOCHIMKEHHS.

MepcHenogiGHOKNITUHHI KapLUWHOMK € OZHUM i3
HalicknagHiLLMX AjarHOCTUYHUX MUTaHb. MepcHenogibHy
MOPJONOrito BU3HAYatOTb NpY NEPBUHHIN NepcHenoaid-
HOKMITUHHIN KapLMHOMI SEYHMKa, NepCHeNodiOHin CTpo-
MarsibHii MyXUHI Ta CKNepo3yrodin CTpoMarbHin MyXnHi
SEYHMKA, NEPBUHHOMY MYLIMHO3HOMY KapLMHOIA, a TaKox
npy MEeTacTaTU4HUX MYLIMHO3HUX i HEMPOEHOOKPUHHIX
KapLmHOMaX i3 pi3HMX NEPBUHHUX JoKanisaLii.
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KaiHiuHWIM BUNapoK

HaBoaMMO [iarHOCTUYHO CKMafHWA KMiHiYHUIA BUNaOoK
NaLiEHTKM HALLOT KNiHIKK.

lMauieHTka BikoM 62 pPOKM HaZiNLLNa B riHeKonorivyHe
BIOAINEHHS y CTaHi cepefHbOol TSHKKOCTI 3i ckapramu Ha
3ararnbHy crnabkicTb, 3Ha4YHe 36iMbLLEHHS X1BOTA, HYAOTY,
3aTPUMKY BUNOPOXHEHb, NOMipHWIA Ginb B eniracTpanbHin
AiNsHU.

3a fgaHumm qisvkanbHOro 06CTEXEHHS, XUBIT ICTOTHO
30inbLUEHNII 32 PO3MipamMy BHACMI[OK HAsSiBHOCTi yTBOPEH-
Hs 10 30 CM | pO3AYTUX NETENb KULLKM, LLIO KOHTYPYBan1Ch
MO NepeaHii YepeBHil CTiHLi B eniracTpii, NepKyTOpPHO —
TUMNaHIT. CUMNTOMM NOAPa3sHEHHS O4EPEBUNHI HETATUBHI.
AyCKynbTaTMBHO: NepUCTansT1Ka nocuneHa B eniractpii,
B HWKHIX Bigdinax He BUCNyXOByBanach.

[aHi komn'totepHoi Tomorpadii (KT): y pesynbrari
KT TpbOX 30H BUSIBUMW O3HAKN FOCTPOI TOHKOKWLLIKOBOI
HENpoXigHOCTi. B YepeBHil NOPOXHWUHI Big eniracTpito
[0 Manoro Tasa — bGaraTokamepHe KiCTO3HO-CconigHe
YTBOPEHHS po3mipamu 25 x 20 x 30 cMm, Lo crnabko Ha-
KOMMYye KOHTPACTHY PevoBUHY. B YepeBHii NOPOXHUHI
Ta NOPOXHMHI Manoro Tasa Bi3yanidyeTbCs HEBENuKa
KiNbKIiCTb BiNbHOI pignHN. B KNITKOBUHI YepeBHOI NOPOX-
HUH, MK KULLIKOBUMM NETNSIMK (MEPEBaXHO CrpaBa) Ta B
MOPOXHUHI Marnoro Tasa — THKVCTI FiNOBACKYNAPHI AiNsHKA
KaHLepomMaTto3y 3aBTOBLLKM A0 28 MM.

OuijntoBanu pieHi CA125 — 310 Og/mn, HE-4 — 60,97
nmonb/n. IHpekc ROMA — 59,4 %.

KniiyHuiA giarHos: Susp. Ca ovarii. MiHimanbHui
acuuT. [ocTpa KMLIKOBa HEMPOXIAHICTb.

YpreHTHO BUKOHamNM HUXHbO-CEPeayHHY NanapoTto-
Mito 3 06xozoMm mynka 3nisa. i yac pe.isii 3acpikcyBanu:
BCH YepEeBHY MOPOXHUHY Ta Manwii Ta3 BUMOBHIOBANO
KICTO3HO-COMigHe, OyrpucTe YTBOPEHHS, L0 MOXOAWIIO
3 niBOro sieyHuka, po3mipom Ao 30 cm. Tino matku He
36inbLLUEeHe, NpaBUi SUHWK — COMIgHWIA, 40 4 CM Y AiaMeTpi;
MaTKOBi TPyOu — 3 MeTacTaTnyHUMK BigciBamu. [lyrnacis
MPOCTip — AiNsSHKM KaHLepoMaTody po3mipamu Big 0,5 cm
0o 1,5 cm. lNediHka He 3MiHeHa, BENVKMIA YeneLb ToTarbHO
METaCTUYHO YPaXXeHWUn, y BUrMSAi «kopxay. Y AinaHui
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Puc. 1A. KapuvHoma gudy3Horo Tuny pocty, 6e3 hopMyBaHHs 3an03 i naninsipHux cTpykTyp. BusHaueHo KnituHHWIA nonimopdiam i hopMyBaHHs Cruay, CKYNUYEHHs! NepcHenomibH1X

KNiTH. 3abapBneHHs remaTokcuriHoM Ta eoauHoMm. 36.: x100.

Puc. 1B. Benuka kinbkicTb nepcHenogibHux knituH. 3abapBneHHs rematokcuniHom Ta eoauHom. 36.: x200.

Puc. 1B. BupaxeHa atunis saep, BinbLicTb i3 HUX Mae ApibHoAMCNepCHUA xpomaTiH. LinTonnaama kniTuH ceitna, Wupoka, 3 Beaukynamu MyLyHy. 3abapBneHHs reMaTokcumiHoM

Ta eo3nHoM. 36.: x400.

Puc. 2. ImyHoricToximiyHe 3abapenenHs Ha CK7. MosnTuBHa peakuis: MemOpaHHe 3abapBneHHs ycix kniTuH nyxnmhm. 36.: x100.

ineoLiekarnbHOro Kyta — nyxmnunHa eHAodITHOro TUMy pocTy
3 POPOCTaHHAM KULLIKM PO3MipoM [0 4 cM. ANeHAuKC He
3MiHeHWi. eTni KuLeYHrka NpoKCUMarbHiLLe NMyXInHM
3HaYHO PO3AyTi, NepenoBHeHi BMICTOM. MHOXUHHI 3nuBHi
MeTacTaTVYHi BifCiBY MO O4EPEBUHI YEPEBHOI MOPOXHUHN
Ta Bpui TOHKOT, TOBCTOI KMLLIOK po3mipom Big 0,5 cM go
2,0 cm.

BpaxoBytoun TSHKKUI CTaH XBOPOI, 34iNCHUNM onepa-
TUBHE BTPYYaHHS B MakcumarbHO JOnyCTUMOMY 06cs3i.
BukoHanm 1BOGIYHY agHEKCEKTOMItO, OMEHTEKTOMIO Ta
HaknaZeHHs ineoTpaHcBep3oaHacToMosy «6ik y Hiky.

MaujeHTka BunMcaHa Ha 10 nicnsionepadiiHy [o6y
B 33/J0BiNMbHOMY CTaHi, OTPUMYE Kypcu noniximietepanir.

[na rictonoriyHoro JoCnimkeHHa HaficnaHo npasi
Ta niBi NpuaaTkvM MaTkv Ta BENWKUIA Yenelpb. Pesynsratu
MaKpOCKOMIYHOMO AOCTIMKEHHS: MiBUIA SEYHUK NpeacTaB-
neHnin baraTokamMmepHUM KICTO3HUM YTBOPEHHSM Jiame-
TPOM 22 CM i3 )XOBTUM PiAKUM BMICTOM; NpaBuin SEYHNK

Maronoris. Tom 20, Ne 3(59), BepeceHb — rpyaeHb 2023 p.

i MaTkoBa Tpyba MakpOCKOMiYHO He 3MiHeHi; Yenewp — i3
MHOXUHHUMM AiNsHKaMy KaHLepoMaToasy.

[icTonorivHo: B NpaBoMy SEYHVKY Ta YenLii BU3Ha4EHO
AiNSHKW pOCTy HU3bKoAMdEPEHLiH0BaHOI KapLHOMK
anbBeonspHO-Ty6ynsapHoi OyA0BK 3 HAsIBHICTIO NepcHe-
nogibHUX KNITWH (puc. 1A, B); y niBOMY SIE4HUKY BUSIBNIEHO
MOrPaHUYHY MYLMHO3HY MyXIIUHY.

3aifcHMM iMyHoricToXiMiYHe JOCNImKEHHS, oaep-
xanu Taki pesyneratu: umtokepatuH 7 (CK7) (puc. 2) i
umutokepatuH 20 (CK20) (puc. 3) — andpysHa supaxeHa
NO3NTUBHA peaKList B MyXIIMHHUX KIITUHAX, BKIKOYA04M
nepcHenogi6Hi knituHy; Villin (puc. 4) i CDX2 — nosu-
TWBHa peakuisa B knituHax nyxnuHu; CA125, peuentopu
ectporeHy (puc. 5), Chromogranin A Ta Synaptophysin
— HeraTuBHa peakujsi.

Bepyun o yearu HaBefeHi AaHi, fiarHOCTOBaHO
MeTacTasu NepcHENoaiGHOKNITMHHOI KAPLIMHOMM TOHKOT
(ky60BOI) KULLIKW B NPAaBOMY SIEHYHIKY Ta BENMKOMY YerLyi.
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06roBopeHHsA

[ins andbepeHLinHoi AiarHOCTUKM NEPBUHHMX | BTOPUHHIX
3MOSIKICHWX NYXIWH SEYHUKA BUKOPUCTanu Taki Mopdono-
riYHi KpUTEPIi: PO3MIPU NYXMMHW, YK € MyXIHa 4Bo- abo
0AAHOGIYHOI0, CTaH Kancynu Ta NoBepXHi S€4HWKa, NaTepH
poCTy Ta TWM iHBa3ii NyXNMuHK, acouiioBaHi, POHOBI
YPaXKEHHS Se4HMKaA, HAasiBHICTb BaCKyNspHOI iHBa3il, nep-
CHENOMiOHMX KMiTUH.

[aHi, Lo CBig4Mnm Npo NepBrHHY 3MOSIKICHY MyXIUHY:
Benuki poamipu (noHag 10 cm), ogHOBIYHE YpaXKeHHSs,
rnafieHbka kancyna, insHky MexoBoi abo 106posiKiCHOT
MyXI1HK, acolialis 3 Tepatomoto abo nyxnuHoto Bpex-
Hepa, PiBHOMIPHO PO3MiLLieHi KICTO3Hi Ta ConiaHi AinsHKu,
CKIagHWIA ManinspHyiA TiCTONOTIYHUI NaTePH POCTY, eKC-
MaHCMBHUIA TWN iHBa3ii, BIACYTHICTb BaCKyNApHOI iHBA3Ii
Ta nepcHenoaibHUX KMiTUH. XapakTepHi iMyHOTiCTOXIMiYHi
03HaKu: AndoysHa, BUPaXKEHO NO3MTMBHA peakList Ha CK7,
MiHnmBa peakuis Ha PAX-8 (maixe 40 % nosutusHa),
BapiabenbHa peakuis Ha CK20 Ta CDX2 (HeraTueHa abo
cnabka, HeogHopiaHa); no3uTtuBHI peakuii Ha CA125 Ta
peLenTopu ecTporeHy YacTille CBigYMIM Npo NEPBUHHI
HOBOYTBOPEHHS IEYHNKIB.

Ha BMHWKHEHHS MeTacTaTMYHOI MyXMHU BKasyBanu
Taki O3HaKW: HeBenuKi po3mipn, ABOBIYHE ypaXKeHHS,
3any4eHHst kancynu abo BopiT sie4Huka, nceBgoMikcoma
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Puc. 3. ImyHoricToxiMiuHe 3abapenerHst Ha CK20. MoauTuBHa peakuis: MemGpaHHe
3abapBreHHst yeix knituH nyxnuHu. 36.: x100.

Puc. 4. ImyHoricToximiyHe 3abapBneHHs Ha Villin. MosuTvBHa peakuis: 3abapBneHHs
mMemMbpaH i uuTonnasmu knitvH nyxnuHu. 36.: x200.

Puc. 5. ImyHoricToximMiuHe 3abapBreHHs Ha peLienTopu ecTporeHy. HeraTueHa peakLis
— Hemae ekcnpecii B siapax KMiTMH KapLHOMU; NO3UTWBHA peaKuist B KNiTMHaX CTPOMM
AedHmka. 36.: x200.

04YEPEBWHU, BiACYTHICTL acouiauii 3 Tepatomoto abo
nyxnuHoto BpeHHepa, 6aratoBy3noBuii naTepH pocTy, Ae-
CTPYKTMBHWI TVM iHBASii, HASBHICTb BACKYNSPHOI iHBasii Ta
nepcHeNoAiGHNX KNiTVH. IMyHOEHOTUN MeTacTaTUIHNX
MyXIVH, WO NOXOASATb 3 HWXKHIX BiaAinis LWMYyHKOBO-KNLL-
KOBOTO TPaKTY, 34€0iNbLIOro XapakTepu3yBaBCs CUIbHOK
no3unTuBHOM peakujeto Ha CDX2 i CK20, BapiabenbHoto
peakuieto Ha CK7, HeratneHot — Ha PAX8. INpo naHkpe-
aTtobiniapHe NOXOMKEHHS METACTaTUYHOI KapLMHOMM
CBigYMnM No3nTuBHa peakuis Ha CK7, miHnmea — Ha CK20
i CDX2, HeratBHa peakuis Ha PAX-8. MeTtactaTuyHi
KapLMHOMW rPYAHMX 325103 Mani NO3UTUBHY peakLiito Ha
GATA3, BapiabenbHi (BignosigHO 4O NEPBUHHOI Myx/u-
HU) peakuii Ha peLenTopu ecTporeHy, NporecTepoHy Ta
HER2/neu, HeratueHy — Ha PAX8, cnabky abo HeratueHy
—Ha CA125.

Y HaBefeHOMY KMiHIYHOMY BUNaAKy Npo mMeTacTa-
TUYHE YpaXeHHS MPaBOro SeYyHuKa CBIiAYMNIMW Taki
03HaKW: 3Ha4Ha KifbKiCTb MEePCHENOAIOHNX KMiTUH,
eKkcTpaoBapianbHe, MHOXUHHE YpaXXeHHsI YepeBHOT
MOPOXHWHW 3 HAsAABHICTIO NYXNWUHW Y AiNsHUi ineoue-
KanbHOro KyTa, BiICYTHICTb B YPaXEHOMY SEYHUKY
LINSAHOK [0OpOsKiCHUX | MEXOBWX HOBOYTBOPEHD,
TMNoBux Ansa feyuuka [11,15,16]. Ha nepBuHHOMY
eTani IFX-gocnimKkeHHs BU3HauMnm andysHy ekcnpecito
CK7 y Bcix kniTUHaXx paky, He 3acikcyBanm ekcrnpecito
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CA125, ER, Chromogranin Ata Synaptophysin. OgHak
ekcnipecia CK7, wo tunosa ans 6araTboX NepPBUHHMX
pakiB SEYHMKA, He € NiACTABO ANS BiAXUMEHHS diarHo-
3y MeTacTa3 KapLUMHOMU KULLIKL. HacTynHe po3LnpeHHs
naHeni aHTUTIN Jano 3MOry BU3HA4YMTU eKcnpecito
CK20, Villin, CDX2 i BcTaHOBUTW fAiarH03 mMeTactas
KapLMHOMM TOHKOT KMLLKW B IEYHUK.

Excnpecito CK7, CK20 i CDX2 B13HauaroTh npu age-
HOKapLMHOMAX LUMyHKa, NaHKpeatobiniapHoi cuctemu,
TOHKOI, NPSIMOI KLLOK Ta aneHaukea [18,19,20].

[esiknM nepBUHHAM MYLIMHO3HUM KapLyHOMaMm siey-
HUKIB BNacTVBa KULLKOBa AvdepeHLiaLlis, BOHM ekcripecy-
t0Tb @HTWTINA, TMNOBI AN KapumHom kuwwkn: CK20, Villin
Ta CDX2, — npn ubomy audpysHa exkcripecia CK7 Takox
3bepiraetbes [15,17]. BTiM y nepBUHHMX KapumMHOMax
sieyHukiB 3abapeneHHst CK20 i CDX2 3a3Buyaii cnabiue
Ta Binbl BOrHULLEBE, HiX Te, LLO CnocTepiralTb Npu
METacTaTUYHIN KapLHOMI KWLLIKOBOO NOXOMAKEHHs [18].

MeTactaTvyHi konopekTanbHi KapLMHOMM 3a3Bu4ai
noBHicTio HeraTueHi Woao CK7 abo matoTb nuwie MiHi-
ManbHe 3abapeneHnHs [20,21].

CunibHe Ta gudpy3aHe saepHe 3abapeneHHs CDX2 nip-
TBEPLKYE NEPBUHHY KONOPEKTarbHY abo aneHauKynsipHy
MYLMHO3HY ageHokapumHomy [19,20,21].

AEHOKapLMHOMM TOHKOI KULLIKU MaKTb TEHAEHL0
[0 po3BuTKy ekcnpecii CK7 (Lo cnocTepirany B HaLLomy
Bunaaky) i BTpatn CK20. 3pebinbLuoro cnocrtepiratoTb
KOEKCMpeCito Lmx Mapkepis [22]. KapLmMHOMM TOHKOI KULLIKW
ekcnpecytotb CK7 (y 35-100 %), CK20 (mamxe 45 %),
CDX2 (44-60 %) i Villin (60 %) [7,23].

BucHOBKU

1. MeracTasun KapLMHOMM iHLIUX OpraHiB B SEYHWKM
CTaHoBnATh 21,26 % Bif YCIX NYXMWH i3 KNiHIYHUM AiarHo-
30M NpunyLLeHHst abo pak seyHukis (50,3 % Big ycix, Wwo
notpebytoTb IMX-gocnimKkeHHs). Y Hawmx [oChimKeHHSX
HanyacTille B se4YHUKax BU3Ha4anu meTacTtasu paky
MOINOYHOI 32031 Ta KULLIKK.

2. Y gudepeHLUinHin giarHoCcTuLi NepBUHHUX i Me-
TacTaTM4HNX NyXNWH SEYHVKIB BaXNMBY POMb Bigirpae
KOMMIEKCHUI Miaxia aHanisy KniHik1, MiKpockoniyHoi By-
[0BU Camoi NYXJIMHM Ta HAaBKOMULLHBOT TKAHWUHM, & TaKoX
060B’13K0BE BUKOPUCTAHHS LUMPOKOI NaHeni aHTUTIN.

3. Ona ondepeHuUinHoi AiarHOCTUKM NePBUHHKX
i METacTaTUYHMX NyXMWUH SEYHUKIB HA MepLIomMy eTani
HeoOXiaHO BUKOPWCTOBYBATH NMaHeNb aHTMTIN, LLO BKIHO-
yae CK7, CK20 (CKpan, sikwio HeratveHi CK7 Ta CK20),
peuenTopu ectporeHy, nporectepoHy, CA125, p53,
Vimentin. kLo BusiBNeHo MopdonoriyHi CTpyKTypu, LLO
CXOXi Ha rpaHymnbO3OKMITUHHY MYXIMHY, [0 NaHENi aHTUTIN
gopatoTb Inhibin A, FOXL-2. BukmiounBLUM NEPBUHHY
NyXMUHY SEYHKKA, NaHemNb aHTUTIN posLumpiooTe CDX2,
Villin, GATA, PAX-8, konu BM3Ha4eHO APIOHOKMITUHHWIA
natepH — Chromogranin A, Synaptophysin, CD56.

MepcnekTMBM noganbLnX gocnigkeHb. HaBeaeHi
CMOCTEPEXEHHS MOXYTb JOMOMOITM fiKapsiM-NaTonoro-
aHaToMaMm i fikapsM-OHKONoram nig vac audepeHuio-
BaHHSA MEPBUHHUX i METACTATUYHUX MYXJTUH SEYHWKIB,
a TaKoX Mif Yac BCTAHOBMEHHS NEPBMHHOI Nokanisauii
HOBOYTBOPEHHSI MPU aHOHIMHUX MeTacTasax y Sie4HVK.
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MyAbTUCUCTEMHMM NEAIaTPUUHUKA 3anaAbHUK CUHAPOM,
acouinoBaHuu i3 COVID-2019, y 3anopi3bkKiu obaacri

0. B. Ycauoga®*APEF A B, Anekcrok®BCP

3anopi3bkni AepxaBHUIA MeAMKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

KAIHIYHMK BMNAAOK

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa po60T1 — 03HaioMUTK NiKapIB i3 KNiHIYHMMU O3HAKaM1 MYMETUCMCTEMHOTO 3ananbHOro CUHAPOMY, acOLIOBAHOMO 3
COVID-19, rpyHTytoumnch Ha aHanisi oro nepebiry B Aiten 3anopisbkoi obnacti Ykpainu.

Matepianu Ta MmeTogu. 34iicHNIN PETPOCNEKTUBHUIA aHani3 icTopiit xeopob 16 aiten Bikom Big 1 fo 16 pokis, ski Manu B
aHamHesi COVID-19 ta/abo KoHTakTyBanu 3 XBopMMU Ha Lie 3axBoptoBaHHs. COVID-19 B ycix naujieHTiB niaTBepmKeHnit
nabopatopHo. Mepebir xBopobyM CynpoBOIKYBaBCS IMXOMAHKOK, po3riafamm 3 GOKY iHLLMX OpraHiB i cuctem.

[insa cTaTMCTUYHOrO OnpaLtoBaHHs pe3ysbTaTiB BUKOPUCTAN HenapameTpuyHi METOAN: ONMUCOBY CTAaTUCTUKY | CTAaTUCTUYHUI
BV CHOBOK. YCi po3paxyHKu 3giicHunu 3a gonomoroto nporpamm Microsoft Excel.

Pesynkratn. Cumntomu, BUSIBMEH B 0GCTEXEHMX, BiANOBIAaNM AiarHoCTUYHUM KpuTtepism BOO3 ans MynstMcMCTEMHOrO
neziaTpUM4HOro 3anarnbHoro CHAPOMYy, acouiioaHoro 3 COVID-2019: Bik Big 1 4o 16 pokiB, nxoMaHka TPMBaricTio HE MEHLLE
Hix 3 gobm (100 % Bunaakis); 4OKa3n MynbTUCUCTEMHOIO 3aXBOPIOBaHHS, 3adpikcoBaHi B yCix XBOpyX (8 ocib Manu gpibHo-
TOYKOBY ek3aHTeMy, 12 — chapwHriT; y 12 AiTen 4iarHOCTOBaHO ypaXeHHs cepLeBO-CyaNHHOI CUCTEMU, @ caMe Kapaionarito, B
15 — NopyLLEHHS cepLEeBOro putmy, B 9 — ArcmeTabonivHi 3MiHU B Miokapai; nabopaTopHi 03Haku koarynonartii (nigBuLLeHniA
piBeHb D-gumepa) 3adikcyBanu y 8 Bunagkax, 3HWKeHHst TPOMOBIHOBOrO Yacy — B 4; abgoMiHanbHU CUHAPOM BU3HAYUNN Y
8 piTen); nigBuLLEHi piBHI MapKepiB 3ananeHHs Manwv BCi NaulieHTw; Nig yac 06CTEXEHHS HE BUSIBUNW NEPEKOHIMBUX [OKa3iB
HasIBHOCTI iHLLIOTO 3aXBOPIOBaHHS, sike MOrmo 6 BUKNWKATW Taki CUMMTOMY; BCi A4iTM Manu [okaau iHgikyBaHHs Bipycom SARS-
CoV-2, 3okpema COVID-19 manw B aHamHesi 9 oci6, MNJP-Tect no3utmeHuiA y 2, y 12 xBopux Busieunmu IgG go COVID-19, y
5-1gM go COVID-19.

BucHoBku. NMokasaHo NoniMOpQHICTb KNiHIYHMX i NnabopaTopHUX NPOSBIB MYNLTUCUCTEMHOMO NERiaTPUYHOro 3a-
nanbHoro cuHgpomy, acoduiosaHoro 3 COVID-19. MMiaTBepaxeHo nerkicte BukopuctaHHs kputepiis BOO3 wopno
LiarHOCTMKM LbOro cuHapomy. KoxxHoMy nikapro, sIkKM KOHTaKTYe 3 AUTUHOM, KOTpa NMXOMaHWUTb Tpy i Binblue AHIB, peko-
MEHZOBaHO OL{iHIOBATK HasiBHICTb LIbOTO CUHAPOMY B nepiog enigemiyHoro Hebnarononyyusi 3a KOpoHaBipyCHOK XBOPOOOD
(COVID-19).

Multisystem pediatric inflammatory syndrome associated with COVID-2019
in the Zaporizhzhia region

0. V. Usachova, D. V. Aleksiuk

The aim is to familiarize with the clinical signs of the multisystem inflammatory syndrome associated with COVID-19, based
on the analysis of its course in children of the Zaporizhzhia region of Ukraine.

Materials and methods. A retrospective analysis of the medical histories of 16 children, aged from 1 to 16 years, who had
a history of COVID-19 and/or who were in contact with patients with this disease and had a confirmed disease accompanied
by fever, disorders of other organs and systems, was conducted.

The methods of non-parametric statistics — descriptive statistics and statistical inference — were used for statistical processing
of the results. All calculations were carried out using Microsoft Excel.

Results. Symptoms found in the examined children met the following WHO diagnostic criteria for multisystem pediatric
inflammatory syndrome associated with COVID-2019: the age ranged from 1 to 16 years. Fever lasting at least 3 days was
observed in 100 % of the subjects. Evidence of multisystem disease occurred in all patients in particular: 8 children had
tiny-dotted exanthema, 12 — pharyngitis; damage to the cardiovascular system in the form of cardiopathy was detected in 12
children, rhythm disorders in 15, dysmetabolic changes in the myocardium in 9; laboratory signs of coagulopathy in the form of
an increased level of D-dimer were observed in 8 children, a decrease in thrombin time in 4; abdominal syndrome was found
in 8 children. All patients had elevated levels of inflammatory markers. During the examinations, no convincing evidence of
the presence of another disease that could cause these symptoms was found.

All children had evidence of infection with the SARS-CoV-2 virus, namely, 9 had a history of COVID-19, 2 had a positive PCR
test, 12 had IgG to COVID-19, and 5 had IgM to COVID-19.

Conclusions. The article demonstrates the polymorphism of the clinical and laboratory manifestations of the multisystem
pediatric inflammatory syndrome associated with COVID-2019; easy to use WHO criteria WHO criteria for diagnosing this
syndrome; the need for every physician to be alert to this syndrome when in contact with a child who has fever for three or
more days during the period of epidemic disorder due to coronavirus disease (COVID-19).
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TpuBanui Yac BBaxanu, WO ATV Ta MiANITKK, SKi He
MatoTb CynyTHBLOI naronorii, He xeopitoTb Ha COVID-19
abo nepeHocATb Moro y nerkin opmi 6e3 ycknagHeHb
[4,11]. Mpote 07 TpaBHs 2020 poky B GpUTaHCHKOMY
mMegudHomy xypHani «The Lancet» Buiwna crarTa
«Hyperinflammatory shock in children during COVID-19
pandemic» 3a asTopctBom Shelley Riphagen, B skin
iLUOCs MPO cnanax 3axBOPtOBaHHS 3 O3HaKaMu aTuno-
BOI XBOpoOwu Kaeacaki, BusiBneHui y lMiBaeHHin Temsi B
TNoHpoHi, Bennka BputaHis. Ockinbki B 06CTEXEHUX AiTe
OyB 0b6TskeHuin wopo COVID-19 aHamHes, HaykoBLi
NPUNYCTUNK ICHYBaHHSA 3B’A3KY MK LMK 3aXBOPOBaH-
HaMW. [poTe Yepes HecTauy AaHKX AOBECTY L0 FinoTesy
BOANOCs 3Ha4HO MisHiwe [8,9,10].

Bigomo, Lo 3B'S930K MynbTUCUCTEMHOIO nediaTpuy-
Horo 3ananeHoro cuHapomy (MIS-C) i3 COVID-19 Busie-
NSOTb Y BINbLLOCTI BUNaKiB 3aXBOPtOBaHHs. CumnTomum,
HasiBHi B NaLlieHTiB, MOBHICTHO ab0 YaCTKOBO BiAMNOBIAAOTh
KpuUTEpiSM AiarHocTukn xBopobn Kasacaki. B ocTaHHix
amMepUKaHCbKMX AocnimKkeHHsx nokasaHo: MIS-C ai-
arHoCTYlTb NepeBaxHO B AiTEN adpukaHcbkoro abo
NaTUHOAMEPVKAHCBKOTO NOXOMKeHHs [6,18,16].

[loci ocTaTo4HO He BCTAaHOBMEHO, AIKi reHETUYHi, Bio-
MOTiYHI YK couianbHO-eKOHOMIYHI (hakTopy BigirpatoTb
ponb y BUHUKHEHHI cuHapomy [13,15,17]. CknagHum
3anMMLWAaETbCs TakoX NUTaHHS Loao nartoreHesy MIS-C.
[oBeneHo, Lo BiH Mae yCi 3arafibHi 03HaKN MexaHiamy
pO3BUTKY ayTOIMYHHUX XBOPOOG, a Takox cneuudidHi
iMyHOKOMMMEKCHI MeXaHi3Mu1, NpuTaMaHHi BackymniTy
Kasacaki [15,17].

Cepen 0CHOBHMX KniHiuHMX nposiiB MIS-C Bu3Ha-
YalTb BUCUI, LUMYHKOBO-KWLLIKOBI MOPYLUEHHS, 3MiHM
KiHLiBOK, 3MiHW Cn130BOi 0BOMOHKM MOPOXHWUHU POTa,
KOH'HOHKTMBIT, NiMdpaaeHonaTito, HeBPOMOritHi CUMMNTOMY,
enigemionoriyHui 38’a3ok i3 COVID-19 [1,2].

HwHi Hemae cneumndivHmx TecTiB, Wo gdanu 6 3mory
TOYHO BCTaHOBMTY AiarHo3. Tomy BOOS3 pospobnieHo Ta
3arnpornoHOBaHO [j0 BUKOPUCTAHHS Y MeWNYHUX 3aknagax
HW3KM AiarHOCTUYHUX KPUTEPIiB, Ha SIKi BApTO cnvpaTtucst
nig Yac 06CTEXEHHS:

1) Bik 0-19 poxis;

2) nuxomaHka TPMBAanICTO He MeHLLe Hix 3 Jobw;

3) [okasn MynbTUCUCTEMHOCTI 3aXBOptoBaHHS (Ha-
SIBHICTb [ABOX i3 M'ATU 03HaK):

— BMCYM, KOH'tOHKTUBIT 260 CIrIM30BO-LUKIPHI 03HaKV 3a-
naneHHs pyK, Hir, CiM30B0i 060MOHKN POTOBOI MOPOXKHUHY;

— rinoTeH3is abo LWOK;

— YPaXeHHs1 CepLEBO-CYANHHOI CUCTEMMU, SK-OT ne-
puyKapauT, BanbBYyIiT, KOPOHAPHI aHoMannii;

— Koarynonaris;

— LUYHKOBO-KMLLIKOBI CUMMTOMM;

4) nigBuLLeHi piBHI NabopaTopHMX MapkepiB 3ana-
NEHHS;

5) BiacyTHicTb iHLWOI iHekuil, Wwo nosicHioBana 6
3anarneHHs;

6) pokasm iHikyBaHHs Bipycom SARS-CoV-2 [3,14].

Mpo Bunagkn MIS-C B YkpaiHi HUHI JoBoni Mano
BigomocTel [2,5]. Tomy BBaXxXaemo AOLNbHUM onucaTu
CMOCTEPEXEHHS 3a rpynoto AiTeit 3 o3Hakamu MIS-C, sii
nepeHecn KopoHasipycHy xsopoby (COVID-19). Cno-
CTepexeHHs 3aiicH1nmM B 3anopisbkiit 0bnacTi YkpaiHu.
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Merta po6otu

O3HanoMuTK MikapiB i3 KMiHIYHUMKU O3HaKaMW MymnbTU-
CWMCTEMHOTO 3anarnbHOro CUHAPOMY, acoLinoBaHoOro 3
COVID-19, rpyHTytoumMCh Ha aHanisi oro nepebiry B Aiten
3anopisbkoi obnacTi YkpaiHu.

Marepiaau i MeToAU AOCAIAKEHHA

3AiicHMNN pPeTpOCNeKTUBHUI aHani3 icTopin XxBopob
16 piten Bikom Big 1 fo 16 pokiB, Ski Manu B aHamMHesi
COVID-19 Ta/abo koHTaKkTyBanu 3 XBOpUMM Ha Le 3a-
xBoptoBaHHs. COVID-19 B ycix nawieHTiB NigTBEpmKEHNIA
nabopatopHo. MNepebir xeopobu CynpoBoaKYBABCS JINXO-
MaHKOo0, po3naziamu 3 60Ky iHLLMX opraHiB i cuctem. XKop-
Ha AMTWHA rpynu cnocTepexeHHs He Byna BakUMHOBaHa
npot SARS-CoV-2.

XBopi nepebyBanu Ha NikyBaHHi B 6aratonpodinbHii
ANTANIN nikapHi (M. 3anopixokst) y nepiod 3 keiTHs 2020
poky o BepecHsi 2021 poky. B ycix obcTexeHnx aiarHoc-
ToBaHo MIS-C 3a giarHocTnyHmumMu kpuTepismm BOOS.

Ons niaTBepmxeHHs 38’a3ky 3 COVID-19 B ycix
AiTei matepian i3 HOCOrnoTkM BMBYMM Metogom [1J1P
Ha HasBHicTb PHK Bipycy, a Takox kposi metogom DA 3
BU3Ha4eHHsAM HasiBHoCTi IgG, IgM po Bipycy SARS-CoV-2.

Mig yac gocnigpXeHHs npoaHanisyBanu KniHivYHUN
nepebir 3aXBOPIOBaHHS B KOXHOMO MaLjieHTa, BUSIBUMM
3MiHW 3aranbHOro aHanisy Kposi, BioxiMiyHOro aHaniay,
MOKa3HWKIB, LLO XapaKTepu3yloTb PYHKLIOHANbHWIA CTaH
nedinku (AJTT, ACT), HUpOK (KpeaTuHiH), NOKa3HWKIB
3anasnbHoro npouecy (nerkouutapHa gopmyna, LLOE,
MPOKanbLUMTOHIH, C-peakTnBHMI Binok) y AnHaMiLi XBo-
pobu, a Takox napameTpu, Lo BU3HAYalTb CTaH cucTe-
MU 3ropTaHHs KpoBi (piBeHb TpombouuTie, D-gumepa).
MNpoaHanidyBanu Takox pe3ynbrati yHKLiOHANbHMUX
obcTexerb (EKT, Y3[, peHTtreHorpadist opraHis rpyaHoi
MOPOXHWHM TOLWO). [ANa BUKNIOYEHHS GakTepianbHMX
YMHHWKIB SIK MPUYMHK 3anarnbHOro CUHAPOMY B YCix na-
LieHTIB Ha BUCOTI NMXOMaHKu Bpanu KpoB i, 3a noTpeby,
iHWi BionoriyHi MaTepianu (kan, ceva, XapKoTUHHS) Ans
6aKTepionoriYHOro AOCHIMKEHHS.

3rigHO 3 NPOTOKONOM [4], AITAM Npu3HauMnn «imy-
HOCYMNpPECKBHY Tepanito» IMOKOKOPTUKOIAHUMM Npena-
patamu TpuBanicTio B cepedHboMy 7 AHiB. Y 4 Aaiten
BUHVKNa noTpeba B iMyHoTepanii, WO 34iiCHeHa LUNSXOM
BHYTPILLUHLOBEHHOTO BBEZIEHHS iIMyHOrNoOyniHy B cynpe-
CUBHIN [J03i; B CepeaHbOMY BUKOHanM 2 BBEAEHHS. Y
pesynbtari nikysaHHs 14 i3 16 fiTeit NOBHICTIO oAyxanu,
y 2 3acikCyBanu 3anvLLKoBi SBMLLA (3aNULLKOBI 03HaKM
miokapamTy, TpoMb nepeacepas).

[insi cTaTMCTMYHOTO ONpaLtoBaHHS Pe3ynsTaTiB BUKO-
puCTanu HenapaMeTpYYHi METOAN: ONUCOBY CTATUCTUKY
i CTATUCTUYHUI BUCHOBOK. YCi pO3paxyHKu 34iNCHUNM 3a
fonomoroto nporpamu Microsoft Excel. Y poboti npo-
aHasi30BaHo KinbKiCHi MOKa3HMKK, WO HaBeadeHi sk n (%),
i AIKicHi — Ak cepenHe BiaxuneHHs (SD), megiana (Me) Ta
moga (Mo).

PesyAabTati

BcraHosneHo, wo 13 i3 16 fgitent nig Yac rocnitanisaui
manu giarHos3, He nos’szaHnn i3 COVID-19. 3okpema,
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Tabauus 1. KniiuHa xapaktepuctuka MIS-C koxHoro nauieHTa (n = 16)
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2 XBOPUWX HanpaereHi B CTawioHap i3 NpunyLeHHsM Npo
rOCTPUIN aneHauumT, 4 — 3 AiarHO30M AepMaTuT; diarHo3u
ckapnaTtvHa, eHuedbanit, gnebiT BOpiTHOI BEHU, KaBep-
HO3Ha TpaHcopMaLlist BOPITHOT BEHW, TOKCUKO-TiNMOKCHY-
He ypaxeHHs LIHC i posnag nosegiHkw, B3 cuHapom,
peakTUBHUIN KOKCUT — MO OAHOMY BUNagky. TepMiH
rocnitTaniauii Bapitosas Bif 1 fo 20 oHs xBopobu (y ce-
penHbOMY AiTeit rocnitanisyBanu Ha 5 gexb, SD — 5,1).
Y TshKKOMY CTaHi Haginwnu 5 i3 16 giten. Ha nikyBaHHi B
Bif4iNeHHi iHTEHCUBHOI Tepanii 3a KNiHiYHYMM NOKa3aHHS-
mu nepebysanu 11 giten NpoTsrom y cepeaHsoMy 8 oHIB
(SD-4,1).

MinTBepoxeHy kopoHaBipycHy xBopoby (COVID-19)
Manu B aHamHesi 9 giten. Y HMX 4O NOsiBU NepLumx
CUMNTOMIB 3aXBOPIOBaHHS, 3 NPUBOAY SIKOro BiabyBana-
cs rocnitanisauis, MuHano 8-60 gHiB. Y BCiX naujieHTiB
nabopatopHo niaTBepMKEHI 38’330k i3 COVID-19. Tak,
MIP-TecT BUSBMBCA NO3NTUBHUM Y 2 0CIB; y 12 obCTexe-
Hux Buseunm IgG po COVID-19;y 5 — IgM go COVID-19;
y 3 niTeii BusiBneHo obuaea Knacu aHTumTiIN.

AHani3 Biky 06CTEXXEHWX NOKa3aB, L CepeHil Bik CTa-
HoBuB 8 pokiB (SD —4,2). 3ayBaxwumo, o nnwe 2 (12,5 %)
AVTUHN Byrv paHHBLOTO Biky, @ NepeBaHa HinbLuicTb (n = 14,
87,5 %) — Bikom 11-16 pokiB. Y CTpyKTypi 3a CTaTTHO nepe-
Baxkanm xnonuj — 11 (68,75 %) npotn 5 (31,25 %) aieyar.

3a gaHvmu, WO HaeeaeHi Ha puc. 1, BCi AiTM manu
JIMXOMAHKY, WO BUHMKaNa B CepeaHboOMy Ha 2 [OeHb
(SD - 1,5) 3axBoptoBaHHs i TpuBana 4 gHi (SD - 0,5) oo
Yyacy HaaxomKeHHs. MakcumanbHa Temneparypa y rpyni
konvBanack B mexax 38,2—40,4 °C (cepenHe 3Ha4YeHHs
craHoBuno 39,0 °C, SD - 0,3). Ckapru Ha BupaxxeHy cnab-
KicTb Manwu 9 fiTel, Ha CUNMbHWIA TONOBHWUI Ginb — TPOE.
Bucunky, a cave ek3aHTemy, BusBUnu y 8 Aiter, BoHa
Marna nepeBaXHo APIOHOTOUKOBWIA XapakTep. Ek3aHTema
BUHMKana B cepeHboMy Ha 4 fieHb (SD - 1,8) i TpuBana
7 pHiB (SD — 2,6). A6ooMiHanbHWIA CUHAPOM BUSIBMEHO Y
50 % piTeit. loro ocHOBHI NposiBu: BritoBaHHS (y 5 piten),
ke 3'sBnsnaca B cepenHsoMy Ha 3 feHb (SD — 1,0) i
TpuBano 1 aeHb; 6inb y xuBoTi (8 0ci6) TprBanicTio 2 AHi
(SD —1,4), Wwo BuHWKaB y cepeaHbOMy Ha 2 feHb (SD —
0,4); piapes (3 Bunagku), Wo TpuBana B cepeaHbomy 3
AHi (SD —1,6). lenatomeranito giarHoctysanu y 10 giten,
y 8 ocib BoHa cynpoBozkyBanacs nabopaTtopHUMum 03Ha-
Kamu renatuty; crrieHoMeranisi BUsieneHa y 3 Bunagkax.
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MowmpeHe sBMLLE — ypaXKeHHS C30BOT 0OONOHKM
poTa Ta rmoTku. Tak, (hapuHriT giarHocToBaHun y 12 i3 16
AiTen, y 2 Bunagkax BiH CynpoBOMKYBABCS [MOCUTOM, B
OAHOMY — a(pTO3HUM CTOMATUTOM, LLiE B OAHOMY — XeWni-
ToMm. [THeBMOHis diarHocToBaHa B 3 AjiTel, kKapajionartisa —y
12. Cepep nopyLLeHb CEPLIEBOMO PUTMY BUSIBAISMNA CUHY-
coy apuTmito (n = 5), Taxikapaito (n = 6), bpagukapgito
(n=4).Y 9 obcrexeHux Ha EKT BusiBunm gucmetaboniyHi
3MiHu B Miokapai. Hedponarisi BUHWKNa y 8 xsopux, y
2 — UMTONEHIYHUIA CUHAPOM.

[Ons ninTBEpaKeHHS MyMNLTUCUCTEMHOCTI YpaXKeHHS
B nauieHTiB, siki nepebyBanu nig CNOCTEPEXEHHSM, Y
mabnuui 1 HaBeaeHo nepenik CUMNTOMIB, LLO BUSIBINEHI B
KOXHOrO i3 H1x. OTxe, B ogHiei AUTUHM 3achikcyBanu ypa-
XEHHSs1 6 CMCTeM OfIHOYaCHO, Y ABOX OCIO Y NaTonorivyHuiA
npoLec 3any4eHi 5 cucTem, e y HOTUPLOX XBOPUX — 4,
LLiecTepo obCTexeHrx Manu ckaprv 3 6oky 3 cuctem, Tpoe
AiTeit — i3 6oky 2 cuctem.

3MiHu, Lo BUSBMEHI B 3aranbHOMY aHanisi kpoBi Ta
nenkouuTapHin dopmyni, HaBegeHo Ha puc. 2. Bera-
HOBWIK, WO Y 8 AiTen 3ahikCOBAHO 3HUXKEHHS PiBHS
epuTpouuTi Ta/abo remornobiHy (eputpounTn: Me — 4,
Mo - 4, SD - 0,6; remorno6iH: Me — 106, Mo — 106,
SD - 15,0), y 9 oci6 nposiBu aHeMii nocunoBanmcs
3 yacom. Y 93,75 % (n = 15) piten BusBUNM 3miHn B
nenKkouMTapHin opmyni: HeTPOINbHUI NEeVKoLMTO3
(SD - 3,1, Me — 17,3, Mo — paHi BapiabenbHi) i3 3cy-
BOM nenkouuTapHoi hopmynm Bnio y 87,5 % (n = 14),
npuckopenHs LOE —y 81,25 % (n = 13) (SD - 3,9, Me
— 30, Mo - 24), nimdoumTtoneHito —y 93,75 % (n = 15)
(SD - 3, Me — 17, Mo — 6). BctaHoBMMM, WO KinbKiCTb
nevikouuTie ctaHoBuna Big 1,7 x 10%n go 55,8 x 10%n,
nimcpouuTie — Big 2 % Ao 12 %, LLUOE - Big 3 mm/rog Ao
65 mm/roa, y 10 xBopmx i3 13 ByB Buwmm 3a 20 Mm/rog,.
PiBeHb TpombGoumTiB 3HWXeHU ¥ 25 % (n = 4) piten
(SD -37,1, Me — 190, Mo — 190).

MpoaHanisyBaBLUM NOKA3HWKM MEYiHKOBUX Mpob
(puc. 3), Iscysanu: y 87,5 % (n = 14) piten BUSBNEHO
niaBuLeHHs pisHs AJIT (SD - 5,3, Me — 1,4, Mo — 1,08),
L0 Y 5 XBOPYX CYMPOBOKYBaNOCS 3HMXKEHHSAM PiBHS Gin-
ka (31,25 %, SD - 2,9, Me — 54, Mo — naHi BapiabenbHi).
[Mpo noripLueHHs yHKLiOHANBHOrO CTaHy HUPOK CBIAYUIO
MiABULLEHHS PiBHIO kpeaTuHiHy kposi B 50,0 % (n = 8)
nauieHTtis (SD — 30, Me — 126, Mo — 148).
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Puc. 1. YacToTa peectpaLii okpemux cumntomis y Aitet i3 MIS-C (n = 16).
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Puc. 2. YacToTa BigxvneHb NoKasHUKIB 3ararbHOro aHanisy KpoBi LWosio pediepeHTHUX 3HaueHb Y giteit i3 MIS-C (n = 16).
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Puc. 3. YacTora BigxvuneHb ioxiMi4H1X nokasHukiB kpoBi y aiteit i3 MIS-C (%) (n = 16) ofo pecepeHTHNX 3HaYeHb.
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MiaBMLLEHHS NOKa3HUKIB 3ananeHHs B cUpoBaTLi
KpOBi BCTAHOBUNM B yCix 0bcTexeHux. 3okpema, y 37,5 %
(n = 6) BunapkiB 3achikcoBaHO BUCOKi piBHI C-peakTuB-
Horo 6inka (SD — 33, Me — 16,75, Mo — 1), wo gocsras
MaKCMMarnbHOro 3HayeHHst 343,9 mr/n (npu pedepeHT-
HUX nokasHukax 0-5 mr/n). ¥ 50,0 % (n = 8) nauieHTis
BU3HAUMNW MigBULLEHHS KOHUeHTpauii D-gumepa (SD
— 1185, Me — 2765, Mo — 4400), Liei NoKasHWK CTaHOBMB
Big 1,5 mr/n go 15 000 mr/n (pedepeHTHi 3Ha4EHHS — 00
0,5 mr/n). MpokanbumToHiH nigsuwenwnii y 50,0 % (n = 8)
obcTexeHnx (SD — 3, Me — 1,06, Mo — faHi BapiabernbHi).

06roBopeHHs

Jiarnoctuka MIS-C 3anuwaeTbcs HENpoOCTOK Npo-
6nemoto ans nikapie y BCbOMY CBITi, WO nigTBep-
LKYIOTb ymcneHHi ny6nikauii [12,13,15,16,17,18].
3rigHo 3 pokymeHTOM «KniHiyHe BeAeHHS nauieHTiB 3
COVID-19. «>KvBay KriHiYHa HacTaHoBay, LLIO CXBaseHUn
MOS Ykpaihu Ta MIiCTUTb OCHOBHI pekomeHaalii LLoao
TaKTWKM NikyBaHHs xBopux Ha COVID-19 y Hawwin kpaiHi,
iMoBipHUM Tpeba BBaxaTu piarHo3d MIS-C y byab-sikoi
OUTWHY 3i CTINKOK NMUXOMaHKo 6e3 KniHibHoro gokycy
Ta Oyab-SIKOK MMXOMAHKOH0, MOB’I3aHOH0 3 MOTiIPLUEHHSAM
3aranbHoro CTaHy, Lo 36iraeTbCs 3 HEAABHIM BMIMBOM
SARS-CoV-2 [4].

CnocrTepiratouu 3a AiTbMU, BUSIBIIN Y HUX CUMITOMY,
LU0 HEeOZHOPa30BO HaBeeHi B Nybnikavlisx 4OCHigHWKIB,
AKi BUBYaNy Liel cuHapoM. 3oKkpema MAeTbCs npo npa
Lucio Verdoni et al. («An outbreak of severe Kawasaki-
like disease at the ltalian epicentre of the SARS-CoV-2
epidemic: an observational cohort study») Ta Shelley
Riphagen («Hyperinflammatory shock in children during
COVID-19 pandemic»), ki OQHUMM 3 MEPLUMX Hagamm
PO3rOpHYTI iaHi NPO KIiHIYHY KapTUHY, Nepebir i nikyBaHHS
Lboro cuHapomy [7,8].

HwHi U0 cumnTOMaTMKy BBaXakoTb TWUMOBOK ANS
MIS-C, BoHa noknageHa B OCHOBY AjarHOCTUHHUX Kpu-
TepiiB BOOS, wwo 3anponoHoBaHi CBITOBIN MEAUYHUIA
CMINbHOTI ANS BUKOPUCTAHHSA Y MPAKTWUYHINA OiSnbHOCTI
[3]. Mig Yac Haworo 4OCNiAKEHHS TAKOX CriMpanues Ha
Ui kpuTepii. BctaHoBKNK, WO Bik 06CTEXEHNX iTen — Bif
1 o 16 pokis (cepepHint y rpyni — 8 pokis (SD —4,2)), s
3a KpuTepisiMW BCTaHOBMeEHHS fiarHoay. Kpim Toro, cumn-
TOMM, 3ahikCcoBaHi B NaLieHTiB, BignNoOBiganM HaBeaeHUM
aiarHoctnyHum kputepiam BOO3 ana MIS-C, ix BusiBnsinm
3 TaKOI0 YaCTOTOH: NIMXOMaHKa TPMBANICTHO HE MEHLLIE HiX
3 nobm Ta foKa3su MynsTYCUCTEMHOTO 3aXBOPHOBAHHS — Y
100 % Bunagkis; nopyLeHHs putmy —y 93,75 % (n = 15);
hapuHrit—y 75,00 % (n =12), woy 2 (12,50 %) Bunagkax
CynpoBomKyBaBcs rmocutoM, B 1 (6,25 %) antvHm —adpto-
3HWUM CTOMATMTOM, Liie B 1 (6,25 %) — XenniTom; ypaxeHHs
CEPLEBO-CYAMHHOI CUCTEMM, 30KpEMa Kapaionaris, —B 12
(75,0 %) Bunagkax; apibHoTo4koa ek3aHTeMa — 50,0 %
aiten (n = 8); aboomiHansHuin cuHgpom —y 50,00 %
(n = 8) piTeit, WO B KOXHOI AUTUHW BUSBNSK 3a Gonem
y xwuBoTi, 6rroBaHHaM — Yy 5 (31,25 %), giapeeto —y 3
(18,75 %) Bunapkax; nabopaTopHi 03Haku koaryrnona-
Tii — 50,0 % (n = 8) piTen, 30kpema MiABULLEHUIA PiBEHD
D-panmepa, a Takox y 4 Bunagkax (25,0 %) — 3HKEHHS
TpomBiHOBOrO Yacy. [MiaBuLLEHi piBHI MapKepiB 3ananeHHs
3apeecTpyBanu B KoxHoro naujeHta: 81,25 % (n = 13) —
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niasueHHs LWOE, 50,00 % (n = 8) — npokanbLUTOHIHY,
37,50 % (n = 6) — C-peaktvBHoro Ginka. Kpim Toro, nig
yac obCTexeHHs B AiTelt He 3adpikcyBanu nepekoHNMBUX
[0Ka3iB HasiBHOCTI iHLLOTO 3aXBOPKOBAHHS, LU0 MOrIo
6 matn Taki cumnToMu (K-0T BakTepianbHi IHEKLINHI
XBOpOOM), ane B yCiX MaLieHTiB BUSBUIK iH(DIKyBaHHS
Bipycom SARS-CoV-2. Tak, COVID-19 B aHamHesi manu
9 (56,25 %) xsopux, MJP-tecT nosutmeHwuity 2 (33,30 %)
Bunagkax, IgG po COVID-19 BusiBunn y 12 (75,00 %), a
IgM go COVID-19 —y 5 (31,25 %) obCcTexeHux.

Y crarri Li Jiang et al. [19], 3giicHeHO meTaaHani3
123 pocnimkeHb KniHiko-nabopatopHux ocobnmneocTel
MIS-C. BctaHoBneHo, Lo y3ararnbHeHa 4actoTa peectpa-
uii cumntomis MIS-C y cBiTi Taka: nuxomanka — 90,85 %
(95 %; posipuun iHTepaan ([1) 89,86-91,84 %), HeyTou-
HEHi LUNYHKOBO-KMLLKOBI cumntomMn — 51,98 % (95 %;
[l 50,13-53,83 %), 6inb y xwBoTi (48,97 %, 95 %; [l
47,09-50,85 %), 6rioBaHHA — 43,79 % (95 %; Al 41,90—
45,68 %), piapes — 40,10 % (95 %; [l 38,23-41,97 %),
Bucun — 49,63 % (95 %; [l 47,80-51,47 %), KOH'lOHK-
BIT — 46,93 % (95 %; Ol 45,17-48,69 %). ®apuHrir,
3a pesynbrataMmy MixXHapOAHWUX AOCMIMKEHb, BUSBUNU
y 31,91 % Bunagakis (95 %; Al 30,20-33,61 %), 3miHn
B cepui — 29,34 % (95 %; Al 27,66-31,02 %), wuiHa
nimdpageronartis — 19,11 % (95 %,; Ol 17,68-20,53 %).
Y nabopaTopHux aHani3ax HaidacTiwa o3Haka — nig-
BULLEHHS PIBHS MapKepiB 3ananeHHs, 3okpema C-pe-
aktuHoro 6Ginka (93,22 %, 95 %; Ol 93,26-94,17 %),
D-gumepa (68,68 %, 95 %; [l 66,81-70,56 %), LLOE
(56,18 %, 95 %; [l 54,03-58,33 %) Ta NpoKanbLMTOHIHY
(41,55 %, 95 %; [ 39,42—43,68 %). MigBWLLEHHS piBHA
kpeatuHiHy (15,8 %; [l 14,36—17,24 %), 3HWKEHHS PiBHSA
6inka (11,6 %; [l 10,15-13,04 %) n anewmito (7,78 %; LI
6,54-9,02) BBaxaloTb MeHLL noLmpeHumMn nabopartop-
HUMK 3miHamu. Lli gaHi nigTBepmkeHi B iHWUX HayKoBWX
npaugsx [7,12,14].

MopiBHABLUKM AaHi, WO HaBedeHi 3aKOPAOHHUMM
JOcCnigHYKamm, 3 TUMK, L0 OfepXanu B HaLloMy JOCHi-
[DKEHHI, 3p06MIN BUCHOBOK, LLIO YacTOTa BUHUKHEHHS
CUMMTOMIB B OOCTEXEHMX AiTei 30ebinbLioro He Bia-
pisHsnacs.

BucHoOBKHM

HaBeneHui kniHiko-nabGopatopHuii aHanis 16 Bu-
nagkis MynbTUCUCTEMHOTO MeAiaTPUYHONO 3ananbHoro
cuHapomy, acouinosaHoro 3 COVID-19, gemoHcTpye:

1. noniMopdHiCTb 1MOro KniHiYHMX i nabopaTtopHux
MPOSIBIB, LLO CYTTEBO YTPYAHIOE AiarHOCTUKY;

2. nerkictb BUKopucTaHHa KpuTtepiie BOO3 wwopo
[iarHOCTWKW LIbOro CTaHy;

3. KOXHOMY niKapto, KWl KOHTaKTYe 3 AUTMHOIO,
KOTpa NMXOMaHUTL Tpu i BinbLue AHIB, pekoMeHA0BaHO
OLjiHIOBaTV HAsIBHICTb LIbOro CUHAPOMY B nepiof enige-
Mi4HOro Hebrnaronomnyyys 3a KOpoOHaBiPyCHO XBOPOBOOHO
(COVID-19).

Moaska

BuicnoBatoemo noasiky Paici AeoHiaiBHi LLieBYeHKO, MeAYHOMY
Avpektopy KHI «Micbka auTsiva AikapHs Ne 5» 3MP, Ha 6a3i skoro
3AINCHEHE AOCAIAKEHHS.
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