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The role of clinical and immunological parameters

OpwuriHaAbHI AOCAIAKEHHS

in predicting the effectiveness of additional immunotropic therapy
in oxygen-dependent patients with COVID-19 coronavirus disease

0. V. Riabokon®*AF V.V, Cherkaskyi®&CP, Yu. Yu. Riabokon®°PE A, V., Vynokurova®®

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

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

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

Marepianu Ta Mmetogun. OBctexunu 79 KucHeBo3anexHunx xsopux Ha COVID-19, ski oTpumanu fogatkoBy Tepanio Touy-
nisymabom, BiZNOBIgHO [0 YMHHMX 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 pesynstaTi onpavtoBanu B Statistica 13 for Windows
(StatSoft Inc., niueHsisa Ne JPZ8041382130ARCN10-J).

Pe3ynkraTi. BctaHOBNEHO MEXOBI piBHi iMYHOMOMYHMX NAapaMeTPIB Ha Pi3HUX eTanax CroCTEPEXEHHS, LLLO MatoTb NPOrHOC-
TWYHE 3HaYeHHsI LWOZO pu3KnKy neTanbHoro Hacnigky COVID-19. Yepes 5 gib nicnst BBeAeHHs Toumnisymady 36epexeHHst
rnokasHuka abCcontoTHOT KinbKocTi niMoumTie 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 iMyHOTPONHOI 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 MIMXOMaHKN Ha Yac BUHUKHEHHS KMCHEBOI 3anexHocTi (p < 0,05), Tpueanictb nepiogy
KUCHEBOI 3aNeXHOCTi Ha Yac JOAATKOBOI IMyHOTPONHOI Tepanii Touunisymatom (p < 0,05). Akwo fopaTkoBa iMyHOTpONHa
Tepanisi Touunisymabom npoeeseHa BinbLu Hixk Yepes 4 4o6u Bid BUHWKHEHHS! KUCHEBOT 3aneXHOCTI, IMOBIPHICTb Heedek-
TMBHOCTI LIbOro 40AATKOBOrO NikyBaHHs 3Havywwa (AUC = 0,756, p < 0,001).

BucHoBku. [IHamika iMyHornoriYHm1x napameTpis y KucHeBo3anexHux xsopux Ha COVID-19 nig yac 4oaaTkoBoi iMyHOTPOMHOI
Tepanii Toumnisymabom Mae neBHi 0cobnMBOCTI NpK PiHUX pesyrbTatax nikyBaHHs. [1ig Yac nporHo3yBaHHs IMOBIPHOTO PU3NKY
NeTanbHoro Hacniaky Xsopobu iHpOPMaTUBHUMM € KNiHIYHI (BUHWMKHEHHS! (DEOPUIBHOI JIMXOMAHKW NPy PO3BUTKY KUCHEBOT
3aMeXHOCTI Ta TPUBAIICTb KMCHEBOI 3aneXHOCTi A0 BBEAEHHS Touunizymaby) Ta iMyHororiyHi (piBeHb abCoMoTHOrO BMICTY

nimcpoumTi, 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 s 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.
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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 X? 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 Il
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; 58.32 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'>  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 content in 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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Fig. 3. 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,
based on the ferritin 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]. Atthe same time, itis 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 I 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 1l 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% 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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Original research

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 edekTy. MNepepuByacTy rinoKCito 3a KNiHIYHMMMU NOKa3aHHSMM 3aCTOCOBYIOTb ANS MOKPALLEHHS
(hyHKLIOHaNbHOI 30aTHOCTI MereHb, NOMIMLIEHHs aganTauiiHoOl 30aTHOCTI opraHiamy, Npy CUHAPOMI 0BCTPYKTUBHOIO anHoe
CHyY, aHeMisix Ta LiykpoBomy fiaberi. [ig yac pagiotepanii paky nepepyeYacTi rinoKCUYHi TPEHYBaHHS CPUSIOTH NiABULLEHHIO
YyTAMBOCTI MyXJIMHM O NiKyBaHHS1. [epeprBYacTa rinokcist kopucHa B peabinitainHin MeguumHi 4ns noninweHHs gisnyHoro
BiJHOBMNEHHA NaLieHTiB — nicns onepaLin Y1 TpaBM AN NOKPaLLEHHS PyHKLIOHAIbHUX MOXNWBOCTEN opraHiamy. OpHaK HuHi
HEO0CTaTHLO BUBYEHO aKTUBHICTb FeHIB-PErynsaTopis, WO aKTUBYIOTb MOMEKYNSAPHI MEXaHI3MU Ha3BaHWX CaHOTEHHUX eDekTiB
BMIIMBY NEPEPUBYACTOI FiMOKCil.

MeTa po60Tu — BU3HA4YMTM 0COBNMBOCTI EKCMPECIi reHiB, LU0 NOB’s3aHi 3 MNoKCiero, B NigLUNyHKOBIN 3a5103i Lwypis NiHii Bictap
3a YMOB BMNMMBY NepepyBYacToi rinokcii.

Matepianu Ta metogu. [ina aHaniay ekcrpecii reHiB BUKOpUCTanu MeTog noniMepasHoi NaHLroBoi peakLii 3i 3BOPOTHOK
TpaHckpunuieto B pexxumi peanbHoro vacy (MJ1P) CFX-96 Touch™ (Bio-Rad, CLLUA) Ta Habip RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway (QIAGEN, HimeuunHa), fie 06'eKTOM AOCRImKEHHS y eKcrnepuMeHTanbHUX TBapuH 6ynm 84 requ,
Lo 6epyTb y4acTb Y CUrHarnbHOMY LUASAXY Aii FNOKCIT Ta BU3HAYEH B MiALLYHKOBIN 3aM03i.

Pesyneratu. 3a pesynsratamu MIIP-gocnimkeHHs 3pa3kiB MigLLIyHKOBOI 3a5103W IHTAKTHUX TBAPWH i LLYpIB i3 BNAMBOM
riNOKCUYHUX TPEHYBaHb PO3PI3HANM aKTUBHICTb NaHeri reHiB: reHy 3 BUCOKOK EKCMPECIE NOPIBHAHO 3 iHTAKTHOK rPynoto
TBaPWH; FeHN 3 HU3bKOK EKCMPECIEID MOPIBHAHO 3 IHTAKTHOIO PYMOLO LLYPIB; FeHW, B SKUX HE BUSIBUAW JOCTOBIPHUX 3MiH Y
3paskax LLioAo NapaMeTpiB iHTaKTHOI rpynu TBapuH. BetaHoBunu, wo redn Copsb, F10, Jmjd6, Lgals3, Rbpjl, Vegfa matotb
BMCOKY €KCMPECUBHY aKTWUBHICTb MOPIBHSHO 3 IHTAKTHO rPynoto LLYpIB.

BucHoBku. 36inblienHs ekcnpecii rexis Cops5 (y 10,29 pasa), Lgals3 (B 2,94 pasa) i Rbpjl (B 5,73 pasa) BHacnigok Aii
nepepmBYacToi MMOKCii MOXHA BU3HAUMTY SK aKTUBYHOUMIA (haKTOp MiABULLEHHS NponichepaLii eHOOKPUHHMX Ta eK30KPUHHUX
KMiTUH MigLLNyHKOBOI 321031 Ta 3pOCTaHHS B HUX aHTUaNoNTOTMYHOTO noTeHLiany. 36inbLweHHs ekcnpecii reHa Jmjdé6 (s 3,20
pasa) npu NepepyBHaCTili MNOKCiT MOXHa iHTEpNPETYBaTU SiK PETYNISTOPHI BNMBW Yepes AeriapOoKCUnyBaHHs Binkis i CnpusiHHs
3POCTaHHI0 aKTUBHOCTI aHTMANONTOTUYHYX BINKIB B HAOKPUHHIX Ta EK3OKPUHHUX KMITUHAX MiALLTYHKOBOT 3211031, 36inbLueHuii
piBeHb ekcnpecii Vegfa (B 5,99 pasa) MOXe CpUyUHATY aHrioreHes y nigLwnyHKoBI 3a503i B yMOBax i nepepuBHacToi rinokKcii.

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 Cops5 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 BNAWBaE Ha pis-
HOMaHITHI NaTonoriyHi CTaHu B OpraHi3Mi, y MeauuuHi ii
BVKOPWCTOBYHOTb NS BIATBOPEHHSI CAHOrEHHOro Tepane-
BTWYHOTO ecpekTy [1]. MNepepuByacTy rinokcito 3a KMiHiYHUMM
NoKa3aHHSIMU 3aCTOCOBYIOTb NS MOKPALLEHHS (PyHKLi-
OHarbHOI 34aTHOCTI NereHb, MONNWeHHa aganTauiiHol
30aTHOCTI OpraHiamy, Npu CMHAPOMi 0BCTPYKTUBHOTO anHoe
CHy, aHewmisix [2,3]. BcTaHoBMEHO, WO Nig Yac pagiotepanii
paky nepepwByacTi rinOKCUYHi TPEHYBaHHSA CMPUAIOTH
NiABULLEHHIO YYTAMBOCTI NYXMWHW A0 RiKyBaHHA [4]. MMe-
pepvBYacTa rinoKcis € KOPUCHO B peabinitaviiHin Meau-
LMHI Ans noninieHHs (isnyHoro BigHOBEHHS NaLEHTIB,
Hanpuknag, nicns onepaui uv Tpasm [5]. HaBegeHwmi
nepenik He BUYEPNHUIA, B CBIiTi MPOAOBXYIOTb aKTUBHO
[OCRimpKyBaTW CaHOreHHi BMAcTMBOCTI Aii nepepuB4acToi
rinokcii Ha nepebir xBopoo.

Y nonepegHix poboTax 3 BUBYEHHS EHOOKPUHHOTO
anapary nigLLnyHKOBOI 3351031 NPy eKCriepuMEHTanbHOMY
LlykpoBOMY AiabeTi fOBeAEHO Ta BU3HAYEHO HU3KY (hakTo-
piB i BNMBIB, L0 3MiHIOKTb NONYMAL0 EHIOKPUHOLMTIB i
IXHIO CEKPETOPHY aKTWUBHICTb 3aMneXHO Bif Pi3HNX YMOB Ta
eKcnepuMeHTansHo cchopmoBaHux natonorii. MokasaHo,
L0 [030BaHi MMOKCWUYHI TPEHYBaHHA YMHATL MpsMYy Aito
Ha EeHOOKPMHOLMTY MiALLNYHKOBOI 3251031 Npu eKcnepu-
MeHTanbHo chopmMoBaHOMy LiyKpoBOMY fiabeTi 3i CBOiM
OKpPEMUM MeXaHiamom [6,7,8].

BuaHaumnm yyacTb rpynu HanBaXIIMBILLMX i HAMAKTUBHI-
LUVX reHiB, LU BepyTb y4acTb y (popMyBaHHi eHAOKPUHHOIO
anapary niaLnyHkoBoi 3anosu [9]. Mexanismu audeper-
Lit0BaHHSI €HAOKPUHOLMTIB Mi BMIVBOM PErynsTOpHUX
6inkiB, IO KOAYKTLCS LIMMM reHaMW, aKTUBHI He TiMbku B
nepion embpioreHe3y, ane N NPOAOBXYIOTb PETYNIOBATY iX
YTBOPEHHS! B JOPOCIOMY BiLlj, KOMK 3 MPOTOKOBMX KIITWH
€K30KPMHHOTO KOMMOHEHTA MiALLIYHKOBOI 3251031 YTBOPIO-
t0TbCS HOBI POPMM MaHkpeaTnyHUX ocTpiLiB [10].

HuHi HegoCTaTHLO BUBYEHOH 3aNMLLIAETHCS aKTUBHICTb
reHiB-perynsaTopis, L0 aKTUBYIOTb MONEKYNSPHI MEXaHI3MK
Ha3BaHWX CaHOreHHWX edekTiB BNNMBY NepepuBYacToi
rinoKcii.

Habip MNP-matpuui RT? Profiler™ PCR Array Rat
Hypoxia Signaling Pathway npusHayeHuin ans BMBYEHHS
aKTWBHOCTI reHiB, L0 6epyTb y4acTb Y CUrHaNbHOMY LUSXY
[ii rinoKcii B LLypiB 3a AONOMOrOK METoAy NorniMepasHoi
NaHLoroBOi peakLji 3i 3BBOPOTHOKO TPAHCKPMILLIEID B PEXUMI
peanbHoro yacy (MJ1P). Takuii curHanbHWIA LWNsX gii finokcii
BKITHO4AE Cepito MOMEKYNSPHUX MapKepiB KIITUHHOTO reHoMa
(reHiB), 3miHa ekcripecii sikux BigOyBaETLCA Y BiAMOBIAL HA
HU3bKII PiBEHb NapLianbHOrO TUCKY KUCHIO B OpraHiami, Lo
BiAirpae BupiLLanbHy ponb Y perynsLii pisH1x disionorivHmx
i MaToNOrYHMX NPOLIECIB, BKIHOYAKYM BIKMBAHHS KIITUH,
aHrioreHe3, MeTaboniaM i 3ananexHs.

MNP-matpuus RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway gae 3vory ogHoyacHo amnnicikyBaty
Ta KiNbKICHO BU3HAYaTW aKTUBHICTb KifIbKOX reHiB Y Mexax
CUrHanbLHOrO LUNAXY Aii fiNOKCii, a Takox Aae 3Mory cTBo-
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PUTK NPOQHinib eKCMPECii KITKYOBMX reHiB, adinboBaHuX i3
riNOKCI€t0 Y Pi3HWUX TKaHWUHAX OpraHiamy, sIk-0T Yy CKENeTHUX
(nuTkoBmMx) M'a3ax wwypis [11]. Lie cnpusie poswmperHio
3HaHb MPO MOIEKYNAPHI MEXaHI3MW | CaHOreHHOI, 1 naTo-
FEeHHOI il rinoKcii $K TMNOBOrO NaToNorYHOro NpoLecy B
Pi3HMX YMOBaXx eKCnepUMeHTasnbHUX abo KMiHiYH1X MeTogiB
KOpeKL{i NaTonorivyHMX CTaHiB.

Merta po6otu

BuaHaumt 0cobnmBoCTi ekcnpecii reHis, WO NOB's3aHi 3
rinokcieto, B NiALLNYHKOBIN 3ano3i Wypis niHii BicTap 3a
YMOB BMVBY NEPEPUBYACTOI MiMOKCii.

Martepianu i meToAU AOCAIAKEHHA

DocnigpxeHHs 3ainchmnm Ha 10 Ginux cTaTeBo3pinmX Lypax
ninHii Bictap, skux noginunu Ha 2 rpynu (no 5 TBapuH y
KOXHil1). TBapuHm 1 rpyni yTBOPUIM KOHTPOIBHY (HTAKTHY)
rpyny. TBapuHaM 2 rpynu 30iNCHUNM riNOKCUYHI TPEHYBaHHS
3a cxeMoto: 15 [IHiB Mo 6 roayH 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.

Micna gekanitauii ekcnepyMeHTanbHUX TBapWH nig
TioneHTanoBum Hapko3om (50 Mr/kr) 3gifcHunm 3abip
nigLWyHKOBOI 3ano3u, siky ¢hikcyBanm B posqnHi Byexa (20
roAuH), Nicnsi cTaHAAPTHOI ricTonoriYHoi 06pobKK 3anmBanu
8 napannact (MkCormick, CLLA).

[ns aHanisy ekcnpecii reHiB BUKopycTanu MeTog noni-
Mepa3HOI NaHLoroBoI peakLii 3i 3BBOPOTHOK TPAHCKPUMLIED
B pexumi peanbHoro yacy (M1P) CFX-96 Touch™ (Bio-Rad,
CLA) Ta Habip RT? Profiler™ PCR Array Rat Hypoxia
Signaling Pathway (QIAGEN, Hime4unHa), fe o6'ektom
[OCIiMKEHHS B EKCMIEPUMEHTaIbHNX TBApPUH Oynm 84 rexn,
wo 6epyTb y4acTb y CUrHamnbHOMY LUAsXy Aii rinokcii Ta
BU3HAYEHi B NiALLTYHKOBIN 3aM03i.

CratuctuuHmii aHania ganux MNAP-gocnigxeHHs
3AiICHANM 32 JOMOMOrOK MPOrpamHoro 3abesneyeHHs
PCR GeneGlobe (QIAGEN, HimeyunHa) 3 BUKOPUCTaHHAM
AACT meTopy [12].

Pe3ynbTatu

3a pesynsratamu MIP-gocniiKeHHs reHiB, y 3paskax
MifLYHKOBOI 3251031 iHTAKTHUX TBApWH i LLYPIB i3 BNWBOM
MNOKCUYHWX TPEHYBaHb PO3PI3HANN aKTUBHICTb NaHeni
TEHiB: reHM 3 BUCOKOK EKCMPECIE0 MOPIBHSAHO 3 iHTAKTHOHO
rpynoto TBapuH, fie AACT <30; reHu 3 HU3bKO EKCTIPECIEHD
LLOAO iHTaKTHOI rpynu Lwypis, Ae AACT <30; reHu, B SIKUX He
BWSIBMEHi JOCTOBIPHI 3MiHW B 3pa3kaXx MOPIBHSAHO 3 iHTakK-
THOIO rpynoto TBapuH (mabn. 1).

BcraHoBneHo, LWo cepen 84 reHis, NOB'sI3aHMX i3 Ti-
MOKCI€l0, BUSIBUNM NaTEPHW reHiB i 3 BUcokum (AACT <30),
i 3 HU3bkum (AACT <30) piBHem ekcnipecii. [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 FeHN 3 HU3bKMM piBHEM ekcnpecii FeHu, B AKNX He BUABUNM 3MiH Yy 3pa3kax
NOPIBHAHO 3 iHTaKTHOIO rpynoto TBapuH NOPIBHAHO 3 iHTaKTHOIO rpynoto TBapuH woAo iHTaKTHOI rpynu*

Copsb;* Eif4ebpl; Enol; F10;* Hmox1; Hnf4a; Jmjd6;*
Ldha; Lgals3;* Nfkb1; Pdk1; Pfkl; Rbpjl;* Tfrc; Vegfa*

Slc16a3*

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

BIm; Bnip3; Bnip3l; Btgl; Car9; Ccng2; Cdkn2a;

Ddit4; Dnajc5; Edn1; EgInl; EgIn2; Egrl; Epo; Erola;
F3; Fos; Gpi; Gys1; Hiflan; Hif3a; Hk2; ler3; Igfbp3;
LOC367198; Map3k1; Met; Mif; Mmp9; Mxil; Nampt;
Ndrgl; Odcl; P4hal; P4hb; Perl; Pfkib3; Pfkp; Pgam1;
Pgf; Pgkl; Pgm2; Pkm; Plau; Ruvbl2; Serpinel; Slc2al;
Slc2a3; Tp53; Tpil; Txnip; Usf2; Vdacl

*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

KoHTponboBaHa ¢yHKuis

PicT i nogin kniTHK, anonTos Yepes perynauito ybiksiTMHyBaHHS

TeH

Cops5
Lgals3

F10
Jmjdé

Rbpjl
Vegfa

Perynsiuist cuctemm 3ropTaHHs KpoBi

Perynsuis cTpyKTypy Ta aKTMBHOCTI KIITUHHMX BinkiB yepes ix
[erinpoKcunyBaHHs

[udbepeHuiavis kniTuH

AHrioreHe3
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BWCOKMM piBHEM eKcripecii Hanexarb reHn Copss, F10,
Jmjde6, Lgals3, Rbpjl i Vegfa, ekcnpecis sikux ctatucTnyHo
BIPOrifHO NEPEBULLYE MOKa3HUK IHTAKTHUX TBApWH. Tak,
ekcnpecist Copsb 36inbwmnacs B 10,29 pasa, F10 -8 2,09
pasa, Jmjd6 — B 3,20 pa3sa, Lgals3 — B 2,94 pasa, 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 NEPepUBYacToi
rinokcii. BBaxaemo, LU0 aKTMBaLlis LyX LUECTH FeHiB cripusie
afanTMBHUM 3MiHaM Y NidLLNyHKOBIN 3ano3i, Hacamnepes
BHACTiZOK eHAOKPYHHOIO KOMMNOHeHTa. PaHilue My Br3Ha-
YW Lie SIK CaHOTEHHMI edekT rinokcii [6,7,8].

B ymoBax nepepuB4acToi rinokcii HanbinbLue nigsu-
LLEHHs eKcnpecii 3acpikcyanu y reHi Copsb, skuil kogye
6inok, o BxoauTh A0 cknagy COP9-curHanbHoro KoMmnmnek-
Cy i € BaxrmBMM BirkoBUM KOMMIEKCOM Y perynsii pisHux
KniTUHHUX mpoueciB. OgHa 3 ronoBHMX yHkuin COP9 —
perynsuis posknapaqHs Binkie, 3okpema 4epes y4acTb B
yOikBiTMHYBaHHI. Lie Banu1Bo Ans KOHTPOIIO Haf piBHEM
6irkis, LLIO PErynHoIoTb KIITUHHI NPOLECH, SIK-OT PICT i nogirn,
TpaHCHALiS reHeTUYHOT iHdopmaLii, anonTos. leH Lgals3
koaye binok Galectin-3, KinbKiCTb i piBEHb aKTUBHOCTI IKOrO
Y KNiTUHAX Pi3HUX TKAHMH 3MIHIOETLCS 3@ YMOB FiMOKCil.

Bucoka ekcnpecis Cops5 Ta Lgals3 y Bignosigb Ha
MPOBEAEHHS MNOKCUYHUX TPEHYBaHb, SIKY BU3HAYUIM Y
LbOMY AOCTIDKEHHI, MOXeE MOSICHIOBATW OTPUMaHi paHille
pesynbTtatn. Tak, 3rigHO 3 HUMK, nepepuBYacTa rinoKcis
BNMMBae Ha nponidhepartnBHy aKTUBHICTb GeTa-eHOoKpy-
HOLWMTIB, piBEHb eKCMPECii B HUX NPO- 1 aHTUANONTOTUYHNX
6irkiB Ta 3MiHIOE (hyHKLiOHaNbHWIA CTaH GeTa-KNiTUH y HOpMi
i npu piaberi [6].

[oci He BUSiBUNM NpsmMuX 3B'A3KiB Mix reHom F10 (dbak-
Topom X) i rinokcieto. Bigomo, wwo ren F10 koaye dakTop
3ropTaHHs KPoBi Ta BNMBAE NEPEAyCiM Ha NPOLIECH reMoc-
Ta3y Ta 3ropTaHHsi kpoBi. [poTe B rematornorii Ta MeauuuHi
GyBaroTb BUNAZKM, KOMM MMOKCUHHI CTaHW MOXYTb BNMBATH
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Ha PyHKLIIOHYBaHHSI CUCTEMM 3ropTaHHs KpoBi. Hanpuknag,
Mpw TPUBANIN riNOKCIT (5K Ta, L0 BUHWKAE BUCOKOTIp'siX abo
BHaCMQOK pecnipaTopHMX 3aXBOPKOBaHb) MOXe 306iMbLuyBa-
TWCS PU3VK YTBOPEHHS TPOMBIB y cyanHax. Y Takomy pasi
MOXHa 3p0OUTH BUCHOBOK, LLO FIMOKCISi MOXE BNAMBATW Ha
Pi3Hi aCMeKTN CUCTEMY 3ropTaHHS KPOBI, BKITKOYAOUM aKTUB-
HicTb reHa F10. MigBuLLeHHS 10ro ekcnpecii 3adikcysanm
Yy pe3ynbTari HaLoro AOCTIMKEHHS.

'en Jmjd6 Bigirpae BaxnvBy ponb y perynsuii pisHmnx
GionoriyHnx npouecis, BKIKOYAOYM BNMVB BIANOBIAi Ha
rinokcito. BinbLwicTb gocnimkeHb reHa JMjd6 y KoHTekCTi
rinoKcii 30cepemKeHi Ha oro porni B perymnioBaHHi reHeTuy-
HWX NPOLECIB i Pi3HUX CUTHANBHUX LUNSXIB, LLO MOB’A3aHi 3
BiANOBIAAt Ha rinokcito [13].

Baxrnusuii acnekT reHa Jmjd6 y KOHTEKCTi rinokcii —
1ioro pyHKLis erigpokcunasu. BiH Moxe AerigpokcunyBsatu
6inkun, BNNMBaKOYM 30KpemMa Ha CTPYKTYpPY 1 akTUBHICTb
6inkis, Lo peryntoioTb GioxiMiyHi peakwii 3a yMOB rinokcii.
TaK, Jmjdé moxe Gpatu yyactb y cTabinisauii rinokcu-
Hy-5'-cboccparty (Hypusine) y dakTopi iHiLiauii TpaHcnsawuii
EIF5A (eukaryotic initiation factor 5A), sikuih Mmae BaxnvBe
3HaueHHs ans perynauii 6iocuHtesy 6Ginki. OTxe, 30inb-
LUEHHs ekcrpecii reHa Jmjd6, Lo BUSIBUMK, MOXHA iHTep-
npeTyBaTV SK MONEKYNAPHY PErynsuilo 3AaTHOCTI KNiTUH
pearyBaTy Ha rinoKcito 1 aganTyBatucs Ao Hei. Lii BucHoBku
nigTBEPIKEHO iHWMMK aBTopamu [14].

Rbpjl —re, wo kogye 6inok RBPJL. Liet 6inok Bigomuii
3a CBOEIO PONIIIO B PErynsLii reHHOT ekcnpecii Ta BNnBoMm
Ha pisHi GionorivHi npouecn. OvH i3 BaXNMBUX LUNAXIB, Y
skomy B3aemogie RBPJL, — wnsx Notch, skuit € Baxnvamm
y GaraTbox acnekTax po3suUTKy Ta AudepeHuiaLlii KniTH
[15]. TinokcuyHi ctaHu MoXyTb BnMBaTK Ha reH Rbpjl Ta
CMPUYMUHATM 3MiHKM 110r0 ekcnpecii. BusieneHi amiHu ekc-
npecii — eneMeHT KOMNEHCATOPHUX MeXaHi3MiB opraHiamy
B afanTawlii 4o HegocTadi KUCHO, BNMNBatOTb HA roMeocTas
rntoko3u. Lie nokasaHo B nonepeaHix gocnimkeHHsx [16,17].

'eH Vegfa kogye 6inok, Bigomuii sk aktop pocty
cyavH (aHrioreHesy) Tuny A. Llei reH Bigirpae Baxnu-
By POIfb Y PO3BUTKY Ta 30EpEXEHHi CyAWH, a TakoxX y
perynsuii nocTayaHHsl KUCHIO A0 TKaHWH. [1ig BNAvBom
rinoKCii, L0 BUHMKAE NPU HEOCTAaTHLOMY HAAXOMKEHHI
KMUCHIO A0 TKaHWUH, aKTUBYETbCS ekcrpecia reHa Vegfa.
Lle cnocTepiranu nig yac 4OCNIMKXEHHS, WO 34iIACHANN.
YMOBM FiMOKCIii MOXYTb CTaTV MPUYNHOKO ANS 3MiH PiBHS
ekcnpecii reHa Vegfa, ockinbku opraHiam HamaraeTbes
KOMMEHCYBaTW HECTaYy KUCHIO, CNPUSIOYMN POCTY HOBUX
CYZMH, L0 MOXYTb 326€3Me4nTn aKTUBHUM KpOBOMOCTa-
YaHHAM TKaHWHW 1 opranu [18]. AkTuBaLis aHrioreHesy
npwW 4030BaHiN riNoKCii — BaXNMBMIA NPOLLEC Mif Yac 3aro-
€HHS paH, pereHepaLlii TKaHWUH | PO3BUTKY HOBUX CYAWH Y
BiZNOBIAb Ha Pi3Hi dhizionorivHi 1 naTonoriyHi ctaxm [5).
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3aranbHi echeKT akTBOBaHWX MMOKCIEt0 rEHiB, LLO BU-
SBUNN Y pe3ynbTaTi OCMIMKEHHS, HaBeaeHo B mabnuyj 2.

OTxe, ofepxaHo HOBI AaHi OO NaTepHy KMHOoBMX
reHiB, ad)inboBaHuX i3 MMOKCiE, SIki A4atoTb YSBMNEHHS Npo
OKpEMi MOMNEKyNsAPHO-TEHETUYHI MeXaHi3Mu, 3aBASKN SKUM
BiATBOPIOETLCS CAHOrEHHWIA BNIMB NepepyBYacToi rinokcii
Ha €HOOKPWHHUIA anapat MiALyHKOBOI 3aM03n 3a YMOB
PO3BUTKY eKCMepUMEHTanbHOro Lykposoro aiabety. Lli
(hakTv HaBeeHo B nonepeaHix npausx [6,7,8,17,18,19].

AHanisy naTepHy reHiB i3 HU3bKUM PIBHEM eKCrpecii
(AACT <30) BHacnigok baratofeHHOro BNvBY NepepreYac-
TOI rinokcii 6yae npucesveHa okpema nybnikavis.

BucHOBKU

1. 36inbLueHHs exkcnpecii rexiB Cops5 (y 10,29 pasa),
Lgals3 (B 2,94 pasa) i Rbpjl (8 5,73 pasa) BHacnigok gii
nepepuB4acTOi MNOKCii MOXHA BU3HAYNMW SK aKTUBYKOHMIA
thakTop nigsuLLEeHHs nponidepaLlii eHAOKPUHHWX Ta eK30-
KPWHHUX KMITWH NiALLNYHKOBOI 32510311 Ta 3pOCTaHHS B HIX
aHTUaNONTOTUYHOTO MOTEHLiany.

2. 306inblweHHs ekcnpecii reHa Jmjd6 (8 3,20 pasa)
npy NepepyBYacTIli MNOKCIi MOXHa iHTepnpeTyBaTh AK
PErynATOpHi BNNMBM Yepe3 AerifpoKCUITyBaHHS GinKiB i
CMPWSIHHS 3pOCTaHHIO aKTUBHOCTi aHTUANONTOTUYHMX BinkiB
B HOOKPUHHUX Ta EK3OKPWUHHMX KMiTUHAX MiALLIyHKOBOI
3ano3m.

3. 36inbLuenuin piseHb ekcripecii Vegfa (B 5,99 pasa)
MOXe CMPUYMHATK aHrioreHes y NigLnyHKOBIW 3anosi B
yMOBax fiji nepepuB4acToi rinokKcii.
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MeTta po60oTu — OUiHUTM 3MiHW 3aranbHoi KniTuHHOCTI (NUC) pereHepauiiHoi HeBpomm (PerH) cigHWYHOro HepBa LypIB i
npeacTaBHULTBa B Hit CD90, CD44, CD146, CD133 no3nTUBHMX KIiTWH, @ TAKOX il HEBPOTU3aLYito 32 YMOB fii AeKkCameTa3oHy
(Dex) Ta rpaHynoumMTapHoro konoHiectumyntosansHoro daktopa (GCSF).

MaTtepianu Ta metoamn. 3a yMOB [ii AeKCaMeTas3oHy Ta rpaHynoLMTapHOrO KOMOHIECTUMYNoBanbHOroO daktopa y 168
LypiB-camuiB NiHii BicTap y pereHepaLiiHin HeBpomi iMyHoricToxiMivHo Businsanvm CD90, CD44, CD146 i CD133 no3nTuBHi
KNiTUHK, BU3HaYanu ii 3aaranbHy KNiTMHHICTb | HEBPOTU3aLLi0. BUKOHaNM cTaTMCTUYHE OnpaLoBaHHs pesynbTariB, Lo ogepxasn.

Pesynsratu. Busiunu, Lo AeKCameTasoH i rpaHynoLuUTapHuii KONOHIECTUMYMNOBabHUIA (hakTop 3MiHIOKTb NPeaCcTaBHULTBO
KNiITUHHUX NATEPHIB | HEBPOTM3aLLito pereHepaLinHoi HeBpOMMU.

BucHoBku. O6csr HeBpOTM3aLii pereHepauiiHoi HeBpoMU 6e3nocepeHbo 3aneXuTb Bif, MMTOMOI KiflbKOCTi LIBAHHIBCHKUX
kniTuH y ii cknagi. Dex i GCSF, He3Baxatoum Ha pi3Hi MexaHi3Mu i, NpM3BoasTb 40 3pOCTaHHA BMICTY HEMPONEeMOoLUUTIB
y PerH. GCSF npusBoanTb 80 36inblueHHs y cknadi PerH KinbkocTi Me3eHxiManbHUX KniTuH, siki eKCnpecyoTb Mapke-
pu, Wwo € npsamum (CD90/Thy1l) i nopaTkoBumu (CD44, CD146 i CD133) kputepismu ctoBbypoBocTi. [pn HeBenukomy
fiacTtasi MixX KiHLUSIMU NepeTHYTOro HepBa NoMipHe 3MeHLLEeHHs abo 36inbLUEeHHS KiNIbKOCTi KNMiTUH Me3eHXiManbHOro psay
He BNNMBae Ha HEBPOTM3aLlito HeBpomu. Dex 3aTpumye andepeHLitoBaHHS Me3eHXiManbHUX CTOBOYPOBUX KMiTUH, WO
MirpyBanu B HEBPOMY; Lie Npu3BoauTh A0 ix nepcucteHuii. GCSF cnpusie HaKoNMMYEHHI0 Me3eHXimanbHUX CTOBOYPOBMX
knitnH y PerH. Jis Dex ab6o GCSF pe3ynsTyeThes NiaBULLEHHAM (YHKLIOHAMNbHOI aKTUBHOCTI KNITUH Me3eHXiMarnbHOro
psny Ta HerponemouuTis y cknagi PerH. Dex i GCSF noTeHUi00Tb eeKTV 0AMH OQHOTO, L0 CPUYKUHSE 3HaYHe 36inb-
LeHHs 06’emy HeBpoTmM3aLii 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 BiApPOCTKIB HEMPOHIB. Lie Mox-
JIMBO, SIKLLO € BiAMOBIAHE TKAHWHHE cepenoBuLle. Y pasi
MOBHOIO NEPETVHY Take CEpPedoBHLLE Mae YTBOPUTUCS
de novo mix Biapiskamu noLLkomxeHoro Hepea. O6oB’A3-
KOBa YMOBa AJ151 NPOPOCTaHHSI HEPBOBUX BOMOKOH — Ha-
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SBHICTb LWIBAHHIBCbKMX KMiTvH [1]. 3ayBaxwumo, o ans
IXHBOI XWUTTEQIANBHOCTI HEOOXiAHE CMNOMYyYHOTKAHWMHHE
cepenoBuLLE 3 KPOBOHOCHUMM MikpocyauHamm [2]. Lle ce-
PeLOBYLLE € AY>KE rETEPOreHHUM 3a KNiTWHHWM CKIagoM,
a TaKOX 3a3Hae AMHaMIYHUX 3MiH Mig Yac pereHepauii
HepBa [3]. BignosigHO, MOXHa NPUNYCTUTH, LLO KIITUHA
Me3eHXiMarnbHOro NOXOMKEHHS Pi3HOMO iMyHOeHOTUNY
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6yayTb NO-pi3HOMY BNMBATW Ha pereHepaLito HepBoBUX
BOJIOKOH, 1 OKPEeMi MPOSIBM TaKMX BNIMBIB MOXHA OLHWTH,
3MIHIOKYN KIITUHHWIA CKNag, pereHepawinHoi HEBPOMM
(PerH) [4].

Y UbOMY KOHTEKCTi KOPTUKOCTEPOiAN MOXyTb ByTw
AOCAIOHWNLBKUM IHCTPYMEHTOM [4], WO Mae CcyTTeBO
3MiHIOBaTU KNITWHHI peakuii npu nepebiry penapaTuBHUX
npouecis [5]. BTiM, BOHM MaloTb HEOAHO3HAYHI epeKTn
OO0 pereHepaLii HepBiB [6]. IHWi areHTw, Wo AitoTb Ha
npouecw nponidpepadii, Mirpauii Ta AndepeHLitoBaHHs
KMITUH Me3eHXiManbHOro psay, — akTopyu pocTy, sk
npuBepTatoTb 10 cebe yBary npu BnvBi Ha pereHepaLlito
nepuepnyHuX Hepsis [7,8]. [paHynoumTapHWiA KonoHie-
ctumynioBanbHui aktop (GCSF) cepen Hux notpebye
0cobnMBOI yBaru, ocKinbku akTMBYe Ta Mobirni3ye Me3eH-
XimanbHi cTosByposi knitukm [9]. Moro sactocysanHs npu
MOLUKOKEHHI NepnepUYHNX HEPBIB CNIPUYMHSIE HU3KY
NO3UTUBHKX edpeKTiB WoAao ix BigHoBNeHHs [10,11].

MeTta poboTtu

OuiHMTY 3MiHW 3aranbHOi KNITWHHOCTI pereHepainHoi
HEBPOMM CiHWYHOTO HEPBA LLYPIB i NPeACTaBHULITBA B
Hin CD90, CD44, CD146, CD133 no3nTUBHMX KIiTUH, a
TaKoX 1i HeBPOTM3aLito 3a YMOB fii 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 CTaH4apPTHOMY pauioHi, Npu Binb-
HOMY JOCTyni A0 xi Ta Boau. EKCnepuMeHT 3gicHunm
BiAMOBIAHO A0 NPUHLMNIB «EBPONENCHKOT KOHBEHLT NPO
3axuCT XpebeTHUX TBAPWH, L0 BUKOPUCTOBYIOTHCS OIS
LOCnigHMX Ta iHWKX HaykoBux Line» (Ctpacbypr, 1986),
Ta 3akoHy YkpaiHu «[1po 3axucT TBapwH Bif )OPCTOKOro
noBomkeHHs». Ofepxany eKCrnepTHNIA BUCHOBOK KOMICIT
3 NTaHb BIOETUYHOT EKCNEPTI3N Ta ETUKW HAYKOBUX A0-
CnimKeHb HauioHansHOro MeaynyHoro yHiBepeuTeTy iMeHi
0. O. Boromonbug Big 23.12.2019 Ne 128.

OnepatviBHe BTpyYaHHs BUKOHanNM nig TioneHTano-
BUM Hapko3oMm (50 Mr/kr BHYTPILLHBOOYEPEBMHHO). Ha
npaBoMy CTETHi LypiB BUAANUNM wepcTb, 0bpobunu
wKipy 5 % po3ynHOM oay Ta 3pobunu pospia LKipyn
Mo 3afHil NOBEPXHi. TynuM LUMSIXOM po3’eaHanu M'ssu,
nepepisanu CigHUYHWIA HEPB Ha PIiBHI cepeamnHn 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
nigwwkipHo 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 nigLwkipHoO
BBOAWIIN FPaHYNOLMTaPHWI KONOHIECTUMYBaNbHUN (hak-
Top (MpaHoumnT® 34, CaHodi-AseHTic, ®paHuis) 50 MKr/kr;

4 rpyna (GCSF + Dex) - Ha 1, 2i 3 gHi gocnigy nig-
wwkipHo BBoamnn GCSF (50 mkr/kr), Ha 1-5 aeHb gocnigy
— Dex (10 mr/kr).
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EBTaHasito TBapuH 34iCH1NM BBEAEHHSM OBEPLO3M
TioneHTany (200 mr/kr).

®parmeHT HepBa 3 pereHepaLiiHol HEBPOMOIO ANs
AocnimkeHHs 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 MKkM. N5 BUSIBNEHHS OCbOBMX LIMMNIHAPIB 3pi3v 3aBTOB-
wku 10 Mkm genapaddiHyBany 1 iMnperHysanm cpibnom,
Hagani 06pobnsnu XxnopHUM 3010ToM. [Tomy fOBXWHY
HEPBOBVIX BOMOKOH, LLIO pereHepyBany, y PerH BusHayanm
3a METOLOM MiHIHOrO iHTerpyBaHHs [12].

3pian 3aBTOBLLKM 4 MKM 3abapBroBany reMaTokcu-
MIHOM Ta €03MHOM, @ TaKOX BUKOHAIM iMyHOTICTOXIMiYHi
(IFX) peaxuii BiANOBIAHO [O NPOTOKOMIB BUPOGHWKIB
aHTUTIN. BrkopucTanu Taki nepBuHHI aHTUTING: MULLIaYe
MOHOKMOHanbHe o CD90/Thyl (MRC OX-7, Abcam,
UK), possenerHst 1:200; Muwave MOHOKMOHaNbHe [0
CD44 (0X49, Abcam, UK), posseaeHHs 1:500; kponsiye
noniknoHaneHe ao CD146 (Thermo Fisher Scientific Inc.
(Invitrogen)), po3seneHHs 1:400; kponsye noniknoHansHe
po CD133 (Thermo Fisher Scientific Inc. (Invitrogen)),
po3seaeHHs 1:250. MNpogykTu peakuii Bisyanisysanu 3a
[OMOMOrOH0 CUCTEMM [eTeKLii Ha OCHOBI AiaMiHOOeH3u-
avHy (EnVision FLEX, Dako, AaHis).

OTpumaHi npenapatyv fjocnigxysanu 1a dotorpady-
Banu 3a gonomoroto Mikpockona Olympus B53 3 umdpo-
Boto chotokamepoto SP180. Ha undpoBsix 306pakeHHsIX
%400 (300 x 225 mkm; 1224 x 920 nikcenis RGB, pexum
OCBiTNEeHHs — (hOTO, CTaHAApTU30BaHa eKkcno3uLis)
BU3Ha4anu ekcnpeciio IMX-mapkepis, Ski gocnigxysanu,
HaniBKiNIbKICHAM METOOM i3 BUKOPUCTAHHSIM Nporpam-
Horo 3abe3neyeHHs Imaged 1.46 (Wayne Rasband, NIH,
USA) ons npoeeaeHHs aekoHsontoLii [13]. BumiptoBaHHs
3AiICHANN B 7 TECTOBMX TOYKaX Y mMaTepiani Big KOXHOT
eKcnepuMeHTanbHOT TBapUHW.

Yucnosi AaHi (4acosi psamn) onpaLoBany 3 BUKOpUC-
TaHHSAM CTaHAAPTHUX CTAaTUCTUYHUX METOAIB, 064MCnnm
cepeHe apuMeTNYHe 3HaYeHHs, CTaHAapTHe Bigxu-
MEeHHA Ta CTaHOapTHY NOMUMKY CepefHbOro. TOYHMN
TecT KonmoropoBa—CMupHOBa Nokasas, L0 BCi NOKas-
HUKW BIANOBIAAKTb 3aKOHY HOPMAanbHOrO Po3noginy.
[nst OLiHIOBaHHS 3HAYYLLIOCTI MiXXIPYNOBHMX BiAMIHHOCTEN
BuKopucTanu kputepin CtblogeHTa. BiaMiHHOCTI Mix
MOKasHWKaMW BBaXanu CTaTUCTUYHO 3HAYYLLMMU MpU
p <0,05.

Mig yac aHanidy 3aranbHOi NOAIGHOCTI OTPUMAaHUX
4acoBuX psgiB AK Mipy nNodibHOCTI BUKOpWCTanu Kope-
nauito MipcoHa. Mornnbnexni NOpiBHANBHUIA aHania
AVNHAMIYHUX PSAIB 3QINCHUNM LWMISXOM aHaniTMYHOro
BMPIBHIOBAHHS YaCOBUX PSAAIB 3@ LOMOMOrOH NOMCTUYHOI
kpuBoi (bopmyna (1)),

L

0= (1)

e L — MakcumanbHO MOXMMBE 3HAYEHHS yHKUIT
f(t); k — WBMAKICTb pOCTy (KiNbKICTb KNITUH); t, t — yac i
BENMYMHA 3MILLEHHS KPMBOI B3OOBX Oci abcuuc oo
noyaTKy KOOpAMHaT, NiHINHOrO perpecinHoro aHanisy
3B’A3KIB MiX CNOCTepexyBaHUMU 3MIHHAMMU Ta 3MICTOBHOT
iHTepnpeTaLii ixHix napameTpis.
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Original research

Control

GCSF

Dex

Dex + GCSF

Puc. 1. OcboBi LMniHAPK y CKNagi pereHepaLliiiHoi HeBPOMY CiHWYHOTO HepBa LLypa Yepe3 56 Aib nicns HelpoToMii. IMNperHaLis a30THOKMCIIM CPIBNOM, XIIOpHe 30110TO.
Control: yMOBHO iHTaKTHi TBapuHu; Dex: TBapuHy, Lo 3a3Hanu Aii Dex; GCSF: TBapuHy, wwo 3asHanu aii GCSF; Dex + GCSF: TBapuhm, wwo 3asHanu aii Dex i GCSF. 36. x400.

PesyAbTati

Y TBapWH rpynn KOHTPOMIO pereHepaLis nepeTHyToro
cigHnYHoro HepBa BigbyBanacs 3a CTEPEOTUMHOK
KiHeTuKo. Y AedekT MK Bigpiskamu Hepsa, 3anoBHe-
HUIN PIOPUHO3HO-KPOB'AHUCTUM 3rYCTKOM, MPOHMKAN
nenkounTn, ¢ibpobrnactit Ta TOHKOCTIHHI KPOBOHOCHI
CyOuHW. 3 4acoM Yy pereHepaviiiHii HeBpoMi, Lo op-
MyBanacs, 3aMeHLLyBanacs iHpinsTpavis nemkouuTamu,
36inbLUyBaBCS BMICT KNMiTUH (hibpobnacTuyHoro psay,
NOYMHANK HaKoMW4yBaTUCS LUBAHHIBCBKI KNiTuHU. Came
BOHY Mi3HiLLe hopMyBanu BIorHEPOBCLKI CMYXKH.

Pa3om 3 T1m, BUSIBRSNMW Ny4ku (K MPaBurmo, TOHKi) KO-
nareHoBWX BOMOKOH, LU0 Oy HEPIBHOMIPHO po3nogineHi
B pereHeparti. 3aranbHa LLinbHICTb KNITUH y pereHepari
3pocTana npoTAroM NepLUMX ABOX — YOTUPBLOX TYDKHIB Mic-
s HEBPOTOMIi, @ MOTIM BiAOyBanocs BUpasHe 3MeHLLEHHSI
KMITUHHOCTi HOBOYTBOPEHOI AiNsiHkv HepBa. Yepes 56 6
CMOCTEPEXEHHS B pereHepaLiiHii HEBPOMI BUSBNSIN
YMMaro OCLOBMX LMNIHAPIB, BINbLUICTb i3 HUX CNPSAMOBaHi
B nepudepunyHui Biapisok Hepsa (puc. 1, Control).

[Jis Dex Ha pereHepauito Hepsa (1-7 pob6a) npu-
3BoAMNa OO0 Pi3KOro 3MEHLUEHHS! KNiTUHHOI 3ananbHol
iHbiNbTPaLlii, YNOBINbHEHHS, 3MEHLUEHHS HAKOMUYEHHS
¢ibpobnacrTis, a Takox ii Backynapusauii. Ha ubomy
¢hoHi JeLLo 3pocTana WBKUAKICTb HAaKOMUYEHHST B HEBPO-
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Mi HemponemouuTie. CrniocTepirany 3MeHLLeHHs: obcsary
YTBOPEHHS CNOMNYYHOTKAHWHHWX BOITOKOH | (hOpMYBaHHS
MacyBHiLLMX BIOrHEPOBCLKMX CTPiYOK. [Mig BnnvBom Dex
PerH 3aranom mana MeHLUy KNiTUHHICTb, HiX Y KOHTPOTI.
Ane B HiiA, Ha BigMIHY Bif KOHTPOIIO, 3'ABMSANNCS BEMWK
KNiTUHX 3 BENWKUM FOMOTEHHWUM OKPYrnMM siapoM. Ha 7
i 14 noby nicns HeBpoTOMIi BOHW NOAEKyan hopMmyBanu
CKYN4eHHS. FK i B kOHTponi, 3a ymoB BniuBy Dex yepes
56 ni6 nicnsi no4aTky eKCnepUMEHTY B HOBOYTBOPEHIN
AinsHUi HepBa BuABMSANM Garato HEPBOBMX BOJIOKOH
(puc. 1, Dex).

GCSF (1-3 po6bu) npu3BoayB [0 NEBHOTO 3MEHLLIEHHS
KNiTUHHOI 3ananbHoi iHdinsTpadii PerH, npuckopeHHs Ta
nocuneHHs mMikpoaHrioreHesy. [MopiBHsHO 3 rpynoto Dex,
Y Hill 3pocTana KinbKicTb KNiTWH HenpaBWIbHOI / OKPYrol
¢hopmMM 3 OKPYIMMMU FOMOTEHHUMW SiApaMu, ane BOHM
3a3BKYaii Manu meHLWi poamipu. 3aranom PerH xapak-
TepuayBanacs BULLOK KMITUHHICTIO Ta POPMYyBaHHAM
MaCUBHILLMX My4KiB HerponemoumTie. Yepes 56 aib nicns
novatky gocnigy B PerH BusiBunm ynmano HoBoyTBope-
HUX HEPBOBWX BOMOKOH (puc. 1, GCSF).

Mpun opgHouacHin pii Dex i GCSF cnoctepiranu
pi3ke 3MEHLLEHHSI SIBULL 3anarneHHs, YNoBifbHEHHS Ta
3meHLweHHs y PerH obcsrie HakonmyeHHs dibpobnacris
i KonareHoreHesy. BusBunu, LWo pereHepar B iHTepsani
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GCSF (1 ao6a)

GCSF (3 aob6a)

Puc. 2. Excnpecist CD90 y kniTuHax pereHepaLiitHoi HeBpOMM CigHUYHOTO HepBa Lypa Yepes 11 3 fobu nicnst Heripotomii. IMX. Mikpodboto, 06. 40, ok. 10.

OpwuriHaAbHI AOCAIAKEHHS

Dex + GCSF (1 ao6a)

Dex + GCSF (3 po6a)

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 LLBUALLE, HXX Y KOHTPOTI,
Manu MeHLUi po3mipy Ta hopmyBarniv KOMNAKTHI My4Ku.
[MopiBHAHO 3 iHLLIMMW AOCTIAHVMM rpynamu LWypis, Byaosa
HOBOYTBOPEHOTO (hparmeHTa HanbinbLL nogidHa 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 OuiHUTW yvacTb Y
pereHepaLlii HepBa OKPEMMWX MaTEePHIB KNITWH, Nepeaycim
Me3eHXiMarbHUX.

Tak, ekcnpecito CD90 BusiBUnM B NOOQWMHOKMX KNiTK-
Hax PerH Tinbku y rpynax GCSF, Dex + GCSF i nuwe
yepes 1i 3 (B MeHLLUI# KinbkocTi) 4o6u nicns HeBpOTOMii.
3ayBaxumo, Lo Dex 3meHLLyBaB iMyHOpPeakTUBHICTb 4O
CD90, siky noteHuitoaB GCSF (puc. 2).

BinbLUicTb KNiTUH Me3eHximanbHoro Tuny B PerH, wo
¢hopmyBanacs, Manu H13bKy abo cepeHto uTonnasma-
TWYHy ekcripecito CD44. Ha paHHix etanax (113 gobw) iHo-
4i BUSIBASAN KNITUHK NiMd0igHOT Mopdponorii 3 BUCOKOK
MeMBpaHHO EKCTPECIEto Liboro Mapkepa. 3acTocyBaHHs
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aHTuTina npotn CD44 y 6Ginbwomy posseaeHHi (1:500)
[ano 3Mory NiABMLLMTKU YiTKICTb Bi3yanisauii natepHy
KNiTUH i3 CepeaHbOI0 | BUCOKOHK IMYHOPEAKTUBHICTIO J0
CD44. KnituHn, wo MopdomnoriyHo BepudikyBanu sk
LUBAHHIBCbKI, He Manu NepekoHNMBUX O03HaK ekcrpecii
CDA44. NMip BnnuBoM Dex YacTuHa KniTUH Nokasana B1co-
KW piBEHb LiMTONNasMaTnyHoi Ta MemMbpaHHOi ekcnpecii
CD44. YacTo Taki KniTyHW Masnu BENUKi po3Mipu Ta BENUKe
OKpyrne aapo. Yepes 7 i 14 OHiB nicns HEBPOTOMIi BOHM
mornu popmysati ckynyeHHs. GCSF npuasoams Takox
[0 30inblueHHs KinbkocTi CD44+-kniTuH i3 uuTonnasma-
TUYHOIKO eKkcnpecieto B TepMiH 1-7 ai6 gocniay. Y rpyni
Dex + GCSF cnocTepiranu 36inbLUEHHS KiNbKOCTi KMiTUH i3
BMCOKOIO ekcripecieto CD44+, ix BusiBnsinm 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 Me3eHXxi-
MOonoZiIOHUMY KniTHaMK, | 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 eKCMpecii CyTTEBO NepeBaxkaB
(puc. 3). 3aranom ekcnpecis Lboro Mapkepa noe’siaaHa 3
NoniMopHUMU KIiITUHaMW Me3eHximMarnbHoro psay. Yacto
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I CD44 CD146 CD133

Control

Dex

GCSF

Dex +
GCSF

Puc. 3. Excnpecist 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.
KnituHm, ski MopcbonoriyHo BepudikyBanm sk LLBaHHIB-
CbkKi, HE Manu NepekoHNMBKX 03HaK ekcrpecii CD133.
BuKoHaHHS! AeKoHBOMIOLT Ha LMdpoBUX doTorpa-
disix 3pisiB 3 IMX-peakuismu gano 3mory 3gicHAT no-
PIBHANBHY KiNbKICHY XapakTepPUCTUKY MUTOMOT LLiNbHOCTI
aaep knituH y PerH, Lo € ekBiBaneHToM iXHbOi KinlbKOCTi
(puc. 4). QnHamika nokasHuka 3aranbHOi KMiTUHHOCTI
(Nuc) y Bcix excnepumeHTarnbHWX rpynax xapakrepusyBsa-
nacs Haf3BMYaNHO BUCOKM PiBHEM NOAIGHOCTI (CTyniHb
GnM3bKOCTI BCiX KpMBUX KOHTponto nepesuiye 0,98,
mabn. 1).Y KOHTpONi KpyBa HakoNMWYeHHs KNiTuH y PerH
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mana napaboniyHy copmMy 3 MakcMMyMoM (3a niHieto
Tpenay) Mix 14 Ta 28 gobamm nicns HeBpoToMmii. Dex
3MiHIOBaB hopMy KpYBOi, Hafak M il 03HaK S-noAdibHOI.
Lle noB’si3aHO 3 iCTOTHUM 3MEHLLEHHSIM LLBUAKOCTI HaKo-
MUYEHHS KNITUH Y pereHepati NPOTAroM NepLUOro TUXHS
focnigy Ta amileHHsaM Makeumymy Nuc fo 28 aHs exc-
MepVMEHTY, CYNPOBOKYBaNocs 3aranbHVIM 3MEHLLEHHAM
KIMITMHHOCTI pereHepary. BidyanbHo Lie Bu3Havanm Ha nep-
LLIOMY TWXXHI 4OCNiQY NepeBaXHO 3a KMiTUHaMW 3ananbHoi
iHcpinbTpauii, Hagani — 3a ibpobnacTonogiGHMMK Kni-
TuHamu. GCSF, He 3MmiHtouM hopMy KpUBOI, hakTU4HO
CMPUYKHAB 36iMbLUEHHS KNITUHHOCTI pereHepaTy npots-
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Puc. 4. KniTuHHICTb pereHepauiliHoi 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, wo 3a3Hanu aii GCSF; Dex + GCSF: TBapuHu, Lo 3a3Hanu gii Dex i GCSF.

rOM yCbOro nepiofy cnoctepexeHHst. Mpu oaHoYacHin aji
Dex i GCSF kpvBa Nuc 3a chopmoto BifTBOpIOBana Taky
B KOHTPOJTI, ane Ha Hk4oMy piBHi. 3actocyBaHHA GCSF
He TiNbK1 MakcMmarbHO NPUCKOPUIO NPOLIEC 30ibLLEHHS
KinbKOCTi KNITUH (3Ha4YeHHs napameTpa k MakcumarnbHe,
fopisHioe 0,81, mabn. 2), ane 1 36inbWwKo noTeHLjan
3pocTaHHs (L Takoxk MakcumarnbHe, cTaHoBUTb 42,35).
Ha BigmiHy Big rpynn GCSF, y rpynax Dex i Dex + GCSF
3achikcyBanu 3BOPOTHUI eqekT, Lo 3MeHLIMB obuasa
NOKa3HVKY MOPIBHSIHO 3 KOHTPONEM. 3ayBaXK1MO, LLIO Ans
Dex Le mMano MakcuMarnbHWUi NposiB LOAO LIBKUAKOCTI
po3noainy KniTuH — NOKa3HUK K 3HN3MBCS Maiike BABIYi.

KinbkicHuin aHani3 ekcnpecii CD44 y knituHax PerH
roKasaB: HanbinbLLi 3MiHK iT AMHaMiku BuKknukas Dex,
Aeuo 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 ynoBiNnbHI0BAB 30iMbLUIEHHS KiNbKOCTI 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 eKcrieprMeHTanbHI1X
rpynax mikoBi 3HaueHHs1 nokasHuka CD44 nepesuLLmnm
TaKuWi y KOHTpOFi, a B pasi 3actocyBaHHs Dex 6e3 GCSF
i B MNOEAHAHHI 3 HUM Mepiof 3POCTaHHA KiNbKOCTI KMiTUH
cTaB Tpuaniwmm (puc. 4).

Ha gunamiky CD146 nomitHO BrnueaB nuwe Dex,
3aCTOCYBaHHS SIKOrO MPKU3BENO A0 YMOBINbHEHHS (MO-
PIBHSIHO 3 KOHTPOIEM) LUBUAKOCTI 3pOCTaHHS KiflbKOCTI
KMiTUH Ha NoYaTKoBIN cTagii hopmysaHHs PerH (puc. 4).
Brim, Le He CNpUYMHUNO BIAXWUNEHHS! LOAO AOCATHEHHS!
MiKOBWX i (piHANBbHMX 3HaYeHb MOPIBHAHO 3 iHLIUMK rpy-
namu SOCTHKEHHS.

3rigHo 3 gaHumu aHanisy, cTyniHb GNM3bKOCTI
BiAMOBIOHOI KPMBOI 3 KOHTPOIBHOK BUSIBUBCSI HaiMEH-
wum (0,887, mabn. 1) npu gyxe BUCOKOMY CTYNeHi
6nm3bKoCTi iHWmX kpyBmx (0,986 ana 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 psigis knituHHocTi (NUc) pereHepauiiiHoi HeBpomu Ta ekcripecii CD44, CD146, CD133 B il kniTuHax

S M -~ N

cD44
CD146
CD133

1,000 0,965
1,000 0,942
1,000 0,887
1,000 0,802

0,995 0,995
0,979 0,958
0,986 0,989
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

Moka3Huk

Nuc
CD44
CD146
CD133

Contr

38,88 0,70 2,48 34,82 0,37 4,52
4,51 1,1 1,91 4,95 1,03 2,98
15,24 1,22 1,57 15,40 0,86 2,83
19,36 1,94 1,82 15,48 0,61 3,88

GCSF Dex + GCSF

42,35 0,81 2,02 37,05 0,52 3,00
513 1,76 1,25 5,52 1,20 1,94
16,90 1,57 1,31 16,52 1,43 1,73
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 Moxanvee
3HayeHHA dyHKuii (t); k: WBMAKICTb pocTy (KiNbKiCTb KNITMH); £ : Yac | Benn4MHa 3MilLeHHs KpUBOT B3AOBX 0Ci abCUMC WOAO NoYaTKy KOOPANHAT.

Tabauua 3. 3HaueHHs koediLlieHTiB Npy He3anexHIl 3MiHHiIl PiBHSHB perpecii Mix nokasHukamu CD44, CD146, CD133 i Nuc y pisHux
eKCnepuMeHTanbHUX rpynax Lypis

CD44
CD146
CD133

0,1 0,24 0,14 0,32
0,31 0,63 0,39 0,90
0,49 - 0,46 -

o D
o133 o133

e e me |
0,11 0,28 0,14 0,34

0,34 0,69 0,36 0,81

0,44 - 0,47 -

Contr: koHTponbHa rpyna Lwypis; Dex: TBapuHK, Lo 3a3Hanm fii Dex; GCSF: TBapuHy, Lo 3a3Hanm fjii GCSF; Dex + GCSF: TBapuHy, Wwo 3a3Hanu Aii Dex Ta GCSF. IHankaTopy wanku

Tabnmui —

650

600

550

500

450

HesanexHi aMiHHi, a IFX-Mapkepy — 3anexHi amiHHi.

NF
I 598,18
[ 549,27 559,00
492,00
Contr Dex GCSF Dex + GCSF

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 TBapuHK; 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 cTaii 3pOCTaHHs iCTOTHO YMNoBinbHe-
HWUI LLOAO Takoro B iHwwmX rpynax (k = 0,86 — MiHiManbHa,
at, = 2,83 — makcumanbHui).

Ha auHamiky kinbkocTi CD133+-kNiTUH 3HauyLlo
BrnvBaB 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 Aia LUboro npenaparty nosHavunacs Ha
LUBUAKOCTi 30iNbLUEHHS KinbKOCTi KNiTuH (k = 0,61 — MiHi-
MaribHa, mabii. 2)isaranom ynosinbHina npouec (t, = 3,88
makcumaneHuii). Y rpyni Dex + GCSF 36epirascs Len
edexT, ane BiH MeHW Bupaxenuit (k = 1,22, t, = 2,10).
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Ha BigmiHy Big Dex, 3actocyBanHsi GCSF npuaseno o
36iMbLUEHHST LUBMAKOCTI 3pOCTAHHS KiNbKOCTI KMITWH i Npu-
ckopeHHsi npouecy saranom (k =5,222,t = 1,14, ma6n. 2).

PobacHe OUiHIOBaHHS 3MiHW KMITUHHOTO cKknagy
TKaHWHW Mig BNIMBOM OOCRIMKEHWX Npenaparis 3a ao-
MOMOTO MiHIMHUX PErPECINHMX MOLENEN | NMOPIBHSAHHS
IXHiX KoediLjieHTiB Aano 3Mory BCTAHOBUTY HU3KY 3aKO-
HOMIPHOCTE LoAO0 3MiH KNiTUHHOTO cknagy PerH npwm gii
Dex Ta GCSF (mabn. 3).

Dex 36inbLLUMB (MOPIBHAHO 3 KOHTPONEM) BiACOTKOBE
cniBBigHOLWEHHS KniTuH Tny CD44, CD146 3 Nuc (3
11 % no 14 %, 3 31% po 39 % signosigHo, mabn. 3) i
[leLo 3HM3MB YacTKy knituH CD133 (3 49 % [o 46 %).
3MiHMmoCs BIACOTKOBE CMiBBIGHOLLEHHS KNITUH NEPLUMX
aox tvniB go CD133 (3 24 % 1o 32 % — pna CD44, 3
61 % 0o 90 % — pnsa CD146).

GCSF He BnnuHyB Ha nponopuii Mix CD44 i Nuc
(11 % y Ui i KOHTPOIMBHIA rPyni), Maxe He BNAWUHYB
Ha cnisBigHoOLeHHs CD146 i Nuc (34 % npotn 31 % y
KOHTpOTi), ane 3MeHLUMB cniBigHoWeHHA CD133 i Nuc (3
49 % po 44 %). Mpw ubomy AeLLo 36inbLUMIacs NPonopLis
Mixx CD44, CD146i CD133 (3 24 % f0 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 Buule 3a koHTponb Ha 11 %). Ana CD146
Lien BMIIMB BUSIBMBCS MPOMDKHIM 3@ CUIO0 MOPIBHSIHO 3
Dex abo GCSF (36 % npotn 30 % — ans Dex, 34 % —
GCSF, ane Buwe 3a koHTponb y 31 %). ing CD133 3a
cunoto BnnmBy nepesuieHo gito Dex i GCSF okpemo
(47 % npw cninbHOMy 3acToCyBaHHi Npenaparis, 46 % —
y pasi BukopucTaHHs Tinbku Dex, 44 % — nuwe GCSF;
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KOHTpOMbHUI piBeHb — 49 %). CniBigHOWweHHA CD44 i
CD133 npw cninbHoMy 3acTocyBaHHi Dex i GCSF BusiBu-
nocs HaBMLLMM B yCix focnigHnx rpynax (34 %), neLlo
noctynanocs nokasHuky B rpyni Dex (81 % npotn 90 %).

KinbKicHe oLiHIOBaHHS HEBPOTU3aLLii HOBOYTBOPEHOI
AinsHKK HepBa Yepes 56 aib nicns HeBpoTOMIl Nokasano
(puc. 5): Dex i GCSF, 3acTtocoBaHi okpeMo, 30inbLUyoTh
Lievt nokasHuk Ha 11,6 % i 13,6 % ianosigHo. OoHo4YacHe
BUKOPWCTaHHS 3acobiB NpM3BOAUTL 4O MOTEHLOBAHHS
echekTy, i piBEHb HEBPOTM3ALLi HOBOYTBOPEHOI AiNsHKM
HepBa Ha 21,58 % BULLWIA, HiX Y KOHTPON.

06roBopeHHs

OTxe, nig Yac crnocTepexeHHs 3adikcyBany eHOMEH,
AKuiA nonsrae B Tomy, Wo Dex i GSCF okpemo, npu-
3BOASAYM [0 3MEHLUEHHSI ab0 36iMbLUEHHS NOPIBHSHO 3
KOHTpOMneMm 3aranbHoi KNiTMHHOCTI PerH, 3ymoBsniooThb
3pOCTaHHs PiBHA ii HeBpoTM3aLii. IxHS ogHouacHa aist
B MEXax EKCMEPUMEHTY, L0 3L4INCHUNN, CNPUYMHKIA
NEBHUIN Bify EMHII ePEKT LLOAO MUTOMOI KiNbKOCTI KITiTUH
HEBPOMMU, @ TAKOX 40 3HAYYLLIOrO 30iMNbLUEHHS B Hill Kinb-
KOCTi HEPBOBWX BOJTOKOH, LLIO PEreHepyTh.

Bnnue GSCF npwussiB go nosiu y PerH wwypis i3 rpyn
GSCF 1a Dex + GSCF (y MeHLLiN KinbKOCTi) KMITWH, WO
ekcnipecytotb CDI0/Thy1; ix He BUSIBUMW Y rpynax KOHT-
ponto Ta Dex. Lien mapkep € 0gHUM i3 HaGOCTOBIPHILLINX
ANs Me3eHxiManbHux ctoBbypoBux knituH [4], a GSCF
NPU3BOANTL A0 30iNbLUEHHS iXHBOI KiNbKOCTI y KpoBi [9].

Dex cyTTEBO 3MEHLUYBaB LUBWAKICTb HAKOMUYEHHS!
KMiTWH i3 BUCOKOO 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 BnactonogioHim geHoTunom,
LU0 YacTO Manu BUCOKY IMyHOPEaKTUBHICTb [0 CD44+.
Mpunyckaemo, Lo Lie — Me3eHxXiMarnbHi CToBOYpOBI KNiTu-
HW, a Dex ranbMyBaB iXHE AnMdepeHLtoBaHHs (nepeaycim
y KniTuHU chibpobnactuyHoro psigy). Akwo Dex i GSCF
3aCTOCOBYBanM OQHOYACHO, APYriA MPU3BOAVB Lie 1
[10 abCOMNKTHOTO Ta BiHOCHOTO 36iNbLUEHHS BMICTY LIMX
KnituH y PerH (mabn. 2).

Dex, He3Baxal4um Ha 3Ha4yHe 3HWKeHHA CD146+
Ha nepLuomy TWxHi popmyBaHHst PerH (puc. 4), Hagani
CNPUYMHSAB BigHOCHE 36iNMbLUEHHS NPeAcTaBHULTBA
TakuxX KNiTUH y HeBpoMi. Lie MoxHa NosicHUTW NpurHi-
YEHHSIM HAKOMUYEHHSI Me3eHXIManbHUX KIITUH Ha eTani
¢hopmyBaHHs cnony4HOTKaHUHHOI ocHoBm PerH [1,14],
a TaKoX CTUMYMIOBAIbHUM BMIMBOM HA PO3MHOXEHHS
LUBAHHIBCLKYVIX KNiTWH [15], Lo Takox ekcnpecytotb CD146
[16]. GCSF maitke He BnnMBaB Ha NponopLii BMiCTy
CD146+ kniTuH y HeBpoMi (mabn. 3). OTxe, KinbKiCTb
HenponemMoumTiB 3poctana nponopuiHo Nuc i BMmicTy
Me3eHxiManbHuX knitiH y PerH. IMoBipHo, npu 3aTpumui
AndhepeHLitoBaHHA Ta NepeucTeHLii Me3eHxXiManbHUX
cToBOYpoBYMX KNiTUH y PerH ix cekpetom [4] y noegHaHHi
3 pieto Dex [15] BiabyBaeTbcs 36iMbLUEHHST MMTOMOIO
BMICTY LUBAHHIBCbKYIX KIITWH, @ TAKOX iXHbOI aKTUBHOCTI.

3MeHLLeHHs! / 36inbLueHHs kinbkocTi CD133+-kniTuH
36iranocs nepepycim 3 obcarom Backynapusauii pere-
HepaTy MpOTAroM MepLIoro TUXHS crocTepexeHb. Lle
NOTiYHO MOB'SI3aHO 3 HAKOMWYEHHSIM Me3eHXiMarbHUX
KniTWH-NonepeaHvKiB eHgoTenioumTis [17], a Ha eTani
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OpwuriHaAbHI AOCAIAKEHHS

[o3piBaHHA PerH € NokasHUKOM akTUBHOCTI MOMMUHAHHS
IOKO3W Ta TpaHcepuHy, aytodarii, MixmemopaHHOT
B3aeMogii Ta PyHKLT MaTpuKCHOT MeTanonpoteiHasu [18].

Otxe, 3iCcTaBMBLUM MOCUNEHHS HEBPOTM3aLii PerH
3 il KNiITMHHUM CKNaZoM MNpU HEBENWKOMY AiacTasi Mix
LieHTpanbHUM i nepudepnyHnM Bigpiskamy HepBa, BBa-
XKaeMO, LLIO 3MiHa il KMITUHHOCTI B MeXaXx HOpMU peakLii He
BMSMBAE Ha pereHepalito. BTim, 3a LiMx yMOB 3MiHIOETLCA
CNiIBBiAHOLUEHHS B il CKNafji HempasbHUX | Me3eHXiIManbHMX
KOMIMOHEHTIB, & TAKOX 3MiHIOETHCS CMIBBIAHOLLEHHS AEAKNX
naTepHiB Me3eHXiManbHMX KNiTWH | IXHS akTUBHICTb. Hessa-
Xatoum Ha pi3Hi MexaHiamu Aii Ta piaHy CnpsiMOBaHICTb 3MiH
nuTomMoro BMicTy knitvH y PerH, Dex i GSCF npussogaTb
[0 36inbLueHHs abCOMTHOTO Ta BiAHOCHOTO BMICTY B Hild
LUIBAHHIBCLKUX KIMITUH, a X HasBHICTb € 0DOB'A3KOBOO
YMOBOIO A71si MPOPOCTaHHS! HEPBOBWX BOSTOKOH.

Kpim TOro, 3miHu KinbKOCTi Ta NEPCUCTEHLT AesKnX
naTepHiB Me3eHxiManbHuX KnituH (CD44+) moxHa
OL|iHIOBaTY SIK MOCUIEHHS 3abe3neyeHHst NPoLIECy pere-
Hepauii pocToBUMM / TPODIYHUMK haKTOPaMM LLFISIXOM
cekpeTomy [4]. Ha niaBuLLeHHst dyHKUiOHanbHOT / MeTa-
6OniYHOI aKTUBHOCTI KIMiTUH HEBPOMW OMOCEpPeaKOBaHO
BKa3ye BiHOCHe 3pocTaHHs ekcnpecii CD146 i heHoMeH
36inbLueHHs excnipecii CD73 [8], Lwo 0cobnmeo BupasHui
AN LUBAHHIBCbKMX KNiTWH Npu ogHouacHin aji Dex i GSCF.
Lle 3aKoHOMipHO NpK3BOAMTL A0 MIABULLEHHS PIBHS He-
BpoTu3aauii PerH.

BucHOBKHM

1. OBcsar HeBpoTW3aLii pereHepaLiiHOi HeBpOMY
6e3nocepeHb0 3anexuTb Bif MMTOMOI KiNlbKOCTI LLBaH-
HIBCbKMX KITITWH Y i cknagi.

2. Dex i GCSF, He3Baxatoum Ha pisHi MexaHiamu ii,
CMPUYMHSIOT 3BiNbLLIEHHS BMICTY HeviponemouuTie y PerH.

3. GCSF npussoauTb o 36inbLueHHs y cknagi PerH
KinbKOCTi Me3eHXiMarbHUX KIiTUH, SKi eKCrpecyoTb Map-
kepw, LWo € npsmum (CD90/Thy1) i gonatkoumu (CD44,
CD146 i CD133) kpuTepisiMu CTOBOYPOBOCTI.

4. MNpu HeBenukoMy Aiactasi Mix KiHUSMWU nepe-
THYTOrO HepBa MOMipHe 3MeHLUEHHs1 abo 30inbLUeHHs
KinbKOCTi KNITUH Me3eHXiMarnbHoro psiay He BNnvBae Ha
HEBPOTM3aLlito HEBPOMMU.

5. Dex 3atpumye audepeHLitoBaHHs Me3eHXiMarb-
HUX CTOBOYPOBMX KMITWH, LLO MirpyBanu B HEBPOMY,
CMPUYMHSIKOYM TX MEPCUCTEHLiHO.

6. GCSF cnpusie HakonmyeHH Me3eHXiManbHMX
CTOBOYPOBYX KIiTUH y PerH.

7. Lia Dex abo GCSF pe3ynbTyeTbes NiABULLEHHAM
yHKLIOHaNbHOI aKTUBHOCTI KNITUH Me3eHXiManbHOro
psigy Ta HeviponemoumTis y cknagi PerH.

8. Dex i GCSF noteHLUitot0Tb €0heKTV OANH OLHOTO,
CMPUYMHSIKOMM iCTOTHE 30inbLueHHs 06csary HeBpoTH3aLli
PerH.
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B3a€Mmo03B’s130K piBHA (eTyiHy-A 3 KAiHIUHUMU 0C0OAMBOCTAMM

OpwuriHaAbHI AOCAIAKEHHS

XBOPUX Ha iuemiuHy XBopoOy 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 — OLHUTY B3aEMO3B'I30K PiBHSA PETYiHY-A 3 NOKasHWKaMu KNiHiYHOT remorpamu, hepokiHETUKY, BereTaTBHUMM
Ta CTPYKTYPHO-(hYHKLiOHaNbHUMM 3MiHaMK MioKapaa y XBOpUX Ha ilemMiyHy xBopoby cepus (IXC), acouinoBaHy 3 3anisoge-
diumTom (3[) pi3HUX CTyneHiBs.

Matepianu Ta metogu. O6ctexunm 90 xopux Ha IXC: cTabinbHy cTeHokapgito Hanpyru |-l ©K (35 yonosikis, 55 xiHOK)
Bikom 69 (61; 72) pokiB. Y | rpyny (n = 16) 3anyunnu nauieHTiB i3 3anisopediuuTHoto aHemieto (3[A) 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 BU3Haunnmy 15 ymoBHO 300poBuMX OCi6.
OuiHnnu pe3ynbTaTi exokapaiockonii, MOHITOPyBaHHS ENEeKTpoKapaiorpamm 3a XonTepoM Ta ixHil 38’930k i3 piBHEM deTyiHy-A.

PesynkraTtu. Y xBopux Ha IXC, wo acoujioBara 3 3[], BU3HaUYMNM 3MEHLLEHHS KOHLIEHTpaLii eTyiHy-A, NpsiMo nponopuinHe
CTYNeHI0 NPOrpecyBaHHsa cuaeponeHii. KopenauinHuin aHania nokasas B3aEMO3B'A30K PiBHA PeTyiHy-A 3 KOHLEeHTpaLlieo
hepuTMHY Ta HacU4eHHst TpaHcepuHy 3anisom y rpyni xsopux Ha 3[A, a TakoX KinbKiCTIO €pUTPOLIUTIB — Y XBOPWX i3 (PYHK-
LioHanbHum 3[.

Y xBopux 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 abContoTHUM NaTeHTHUM
3 Takox 3ahikCOBAHO HW3KY KOpEmnsLiHMX 3B'A3KIB MiX piBHEM (DETYiHY-A Ta nokasHukamu BapiabenbHOCTi cepLeBoro
PUTMY B aKTWBHWIA | MacuBHWIA Nepioaun. 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 Ao
nornubneHHs NopyLUEHb NOKa3HUKIB 0OMiHY 3ari3a Ta KIiHIYHOI reMorpamu, HeraTMBHO BMIIMBAE Ha CTPYKTYPHO-(PYHKLIO-
HamnbHWIA CTaH Miokapaa Ta BapiabenbHICTb CepLeBoro putmy, 30inbLLYye puank po3BUTKY rinepTpodii Miokapaa, giacToniyHoi
anceyHkuii JILL i BeretatmsHoro 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 MeviHKoW Ta bepe yyacTtb y
perynsuii metaboniamy KicTKOBOI TkaHWHY Ta kanbLito [1],
MpoLEeCy 3ananeHHs, [ie K aTeporeHHU Ta agunoreHHUN
dhakTop [1,2]. 3a3Buyait y 30opoBmx JOpOCnMX ocib y cu-
poBartui piBeHb eTyiHy-A ctaHoBuTb 300—1000 MKr/mn,
He 3anexwuTb Big cTaTi [1].

HwHi BiZOMOCTI 00 3B’513KY MiX piBHEM PeTYiHY-A
Ta KapioBaCKyNSAPHOK NaTonorietd 4OCUTL Cynepednnei
[1,3]. Lle nos’si3aHO 3 NoABIMHOK (OYHKLIOHANBHICTIO
deTyiHy-A sk ateporeHHoro caktopa abo iHribitopa
kanbuymdikauii cyaouH [1]. BigomocTi 6aratbox mxepen
(haxoBoi niTepaTypu CBigYaTb: HWU3bKi KOHLEHTpaLii
eTyiHy-A, WO LUMPKYMIOE, — HE3ANEXHUA NPeanKTop
apTepianbHOi XOPCTKOCTI, eKTONIYHOT Kanbumdikauii,
cepueBoro ¢ibpo3sy, AiacTonivyHOi Ta CUCTOMIYHOT
ANCAYHKLIT, NOPYLIEHHS TONepaHTHOCTI A0 [MHOKO3K,
HaKOMUYEHHSI XMPOBOI TKAHWHU Ta PE3UCTEHTHOCTI 0
iHCYniHy, @ OTXe MOXYTb BifirpaBaTi BaXnuey porb
Mif Yac OLiHI0OBaHHS KaphioBacKynsapHOro pusuky [4,5].
Mpy UbOMY BUCOKMIA piBEHb PETYIHY-A MOXE YMHUTU
Ba30NPOTEKTUBHY Ait0, YTPUMYIOUM KanbLi i dhocdop y
CpoBaTLi B PO34MHEHOMY CTaHi, 3anobiratoum Bigkna-
[EHHIO0 riipokcuanaTuTiB Ha CcTiHkax cyauH [1,4,6]. Tak, y
xBopwx Ha IXC, iLemiyHy kapgiomionarito, CTEHO3 aopTu
iKCyt0Tb MEHLLI KOHLeHTpaLii PeTyiHy-A NOPIBHAHO 3i
3noposummn ocobamm [1,8].

BtiM, € 1 NpoTUnexHi AaHi Npo acouiaLito BUCOKMNX
piBHIB (beTYiHy-A 3 pO3BUTKOM iH(bapKTy Miokapaa abo
rOCTPOro MOPYLUEHHS MO3KOBOrO KpoBoobiry [4,9]. Taki
0cobnMBOCTI NOB’A3YI0Tb 3 AAWMOrEHHUMU BNACTU-
BOCTAMMW (peTyiHy-A, SKUA BNNMBAE Ha NOMMMHAHHA Ta
30epiraHHs BIbHKX XUPHWUX KUCIOT B agunouuTax Ta
noripLuye ixXHI yHKLItO LLNSXoM iHribiTopHoro docdo-
puntoBaHHst PPARY — sgepHoro daktopa TpaHckpunii,
LU0 BiANOBIZAE 3a perynsuito agunoreHesy, Metaboniam
ninigis, rAOKO3M Ta YyTNUBICTb A0 iHCyniHY [1,9]. Kpim
TOro, eTyiH-A NPUrHiYye aKTUBHICTb agWUMOHEKTUHY —
OCHOBHOrO aHTUATEPOreHHOro agunokiHy, skuin 6epe
yyacTb B 06MmiHi ninigie [1,10]. ®etyiH-A onocepenkosye
iHribyBaHHsS pPeLenTopHOI TMPO3UHKIHA3M IHCYMiHY, IO
MOPYLUYE NOTO CUrHaNbHWIA LWNSX | NPU3BOAUTL [0 iHCY-
niHopeaucteHTHocTi (IP) [1,11,12]. 36inbLueHHs piBHs dhe-
TyiHy-A iHOYKYy€E Kackaz nposananbHuX peakuii y pisHuX
TKaHWHaXx, 30KpeMa B 6eTa-kIiTMHax NiaLLTyHKOBOI 3ano-
3u; Le Takox cnpuumHsie nocunenHs 1P [1,13,14]. Omxe,
yepes HasiBHICTb 3B'A3KY cheTyiHy-A 3 IP Ta ancdyHkuieto
auMnoumMTiB BBaXaloTb, O BiH Mae npoaTeporeHHui
edexT, i 3aBASKM LbOMY NOTipLUIye KMiHiYHUA nepebir
aTepOoCKNEPO3y Ta CepLEeBO-CyAMHHUX 3axBoptoBaHb [1].

Ony6nikoBaHO BiZOMOCTI ¥ Mpo Te, Lo eTyiH-A Mae
npoTu3anarnbHi BNAcTMBOCTI, SKi NOB’A3aHi 3 MOro ono-
cepeKkoBaHNM aHTaroHi3MOM i3 TpaHchopMyBarbHUM
dhaktopom pocty-6eta (TGF-B) Ta hakTopom Hekposy
nyxnuuu-ansa (TNF-a) [15,16]. Tomy nigBuLLeHnn
piBHEHb (beTyiHy-A OLiHIOTL SK aaanTWMBHY BignoBiab
[Ans 3anobiraHHs pO3BUTKY HECTIPUSITIINBIX CEPLIEBO-CY-
OVHHUX Nodin, peMOLENIOBaHHIO cepus, ibpo3yBaHHI0
HUPOK, KanbLmdikaLil CyayH i NPUCKOPEHHIO aTepockrie-
poay [15,16].

OTxe, KniHiko-naToreHeT4Ha posb GheTyiHy-A npu
IXC notpebye OeTanbHILWOro JOCHIMKEHHS! 3 ofHOYac-
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HUM MOPIBHAHHAM AMHAMIYHUX 3MiH piBHIB deTyiHy-A B
CMPOBATL KPOBI 3 iHLWIKMK CyporaTHUMKM Biomapkepamm
3anarneHHs Ta aTepocKneposy.

[loBeneHo 3B’A30K PiBHA eTyiHy-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, sikmiA, cBOEt Yeproto, akTueye ekcrnpecito MPHK
rencuauHy B renatoumtax [17,19]. FfencugmH 38'a3yeTbes
3 (peponopTMHOM, TPaHCMeMOpaHHKUM Binkom-nepeHoc-
HUKOM 3ani3a, CMpPUYMHAE MO0 KOHGOPMALINHY 3MiHY
Ta, SK HacnigoK, NPUrHiYEHHs! BUBINbHEHHS 3ani3a eH-
TepoumTamu, Makpodaramy Ta renatoumMTamm B nnasmy
[20,21]. Bucoki piBHi rencuanHy BUKIIMKAKTb 3aTPUMKY
3anisa B Makpodarax Ta eputponoe3 3 0OMexXeHHsIM
3anisa [22]. Kpim TOro, Lo KOHLEHTpauis rencuamHy B
KpOBI 3pocTae Npu 3anizogedilnTHUX CTaHax, BOHa TaKoX
30iMbLUYETLCS, KONW BUHVKAE 3anarnbHUiA Ym iHpeKLinHui
npoLec, BHACMiZOK NiABULLEHHS MPOAYKLl iHTEpreikiHy-6
[17,22,23].

BpaxoBytoun HeOgHO3HAYHICTb BMNMBY eTyiHy-A
Ha nepebir cepLEBO-CyAMHHUX 3aXBOPIOBaHb Ta aHeMIii,
aKTyanbHUM € JOCRIMKEHHS MOro 3B'A3KY 3 KMiHIYHUMM
0CcobnNMBOCTAMM, WO NpUTaMaHHi nauieHTam i3 ieto
KOMOpPOIAHO0 NaTomNorieto.

Merta po6otu

OuiHNTY B32EMO3B’A30K PiBHS (heTyiHy-A 3 MoKa3H1Kamm
KniHi4YHOT remorpamu, epoKiHETUKM, BEreTaTMBHUMM
Ta CTPYKTYPHO-(DYHKLIOHANBHAMMU 3MiHaMK MioKapAa
y XBOpMX Ha ilemiyHy xBopoby cepus, acouiiioBaHy 3
3anisofedilunMToM Pi3HUX CTYNEHIB.

Marepianu i meToAM AOCAIAKEHHA

Y pocnimkerHs 3anyumnu 90 xsopux Ha IXC: ctabinbHy
creHokapgito Hanpyu -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 NOAINUNM Ha 4 KMiHiYHi
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) — xsopi Ha IXC 6e3 nopyLueHb
epokiHeTukm. MNauieHTn 3icTaBHi 3a CTaTTHO, BIKOM,
CynyTHiIMU xBopoBamu Ta hakTopamu pusmKy.
[JiarHocTuky Ta Bepudikauito 3 3giicHunu Bignosig-
HO [0 KpUTepIiB, L0 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 3anida
(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; hepuThH
—<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 giarHocTuku Ta BeEHHs!
NaLi€eHTIB i3 XPOHIYHNMWN KOPOHAPHUMU CUHAPOMaMU
(2019 p.) Ta YMHHOrO YHiChiKOBAHOIO KITiHIYHOTO MPOTO-
Kony nepBWHHOI, BTOPMHHOI (crnewianisoBaHoi) Ta Tpe-
TUHHOI (BMCOKOCNeLiani3oBaHoi) MEANYHOI AOMOMOTH
«CrabinbHa iwemiyHa xBopoba cepus» (Hakas MO3 Big
23.12.2021 Ne 2857). [insa giarHOCTVKy CynyTHBOIO aHe-
MIYHOrO CUHAPOMY BUKOpWCTanM pekomeHaadii British
Society of Gastroenterology (BSG) 3 BeaeHHs 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 nigTBepmkeHa A0OPOBINbHA 3rofa Ha yyacTb;
NOBHONITTS; niaTBepmkeHa IXC: cTabinbHa cTeHokapais
Hanpyru -1l ®K; HasiBHiCTb nopyLweHb 06MiHy 3anisa,
aHeMisi Merkoro Ta cepegHboro CTYMEHIB TSXKKOCTI.
KpuTepii BUKNIOYEHHS — BIACYTHICTb 3rOAM Ha Yy4acTb;
iHPeKLiHI 3aXBOPIOBAHHS B rOCTPOMY nepiofdi; Xpo-
HiYHI 3ananbHi 3aXBOPIOBAHHS Y Nepiof, 3aroCTPEHHS;
BMHWKHEHHSI TOCTPOI KPOBOTEMI B Nepiog CTaLioHapHOro
NiKyBaHHS1; 3a40KYMEHTOBaHI KpPOBOBTPATU MPOTATOM
ocTaHHiX 6 micsuis; Hb y BeHo3Hiln kpoBi <80 r/n; oHKo-
NOTiYHi 3aXBOPIOBAHHS, SIK-OT reMobnacTosu; reMonitny-
Hi, rino-, annacTuyHi, MeranobnacTHi aHeMii; Tepanis
BHYTPILUHbOBEHHUMM MNpenapaTtamu 3anisa TpyUBanicTio
3 micsaui; XCH i3 ®B <40 % aboli IV ®K 3a NYHA; LUK®
<59 Mn/xB/1,73 M?; BUHUKHEHHSI TOCTPOTO KOPOHAPHOIO
CHOPOMy abo rocTporo NopyLLEHHs! MO3KOBOTO KPOBOOGiI-
ry; nepeHeceHu iHapKT Miokapza Ta iHCynbT NPOTAroM
OCTaHHiX 3 MicALiB Bif Yacy 3any4eHHs B AOCTIMKEHHS;
HasIBHICTb iIMNMaHTOBAHOIO eNEKTPOKapAioCTMMYnsTopa
ab0 HeobXigHICTb iMNNaHTaLii; Tshkka koMopbigHa nato-
I0Tis, WO CyNPOBOMXKYETHCSA OPraHHOK HEAOCTATHICTO;
MCVUXOHEBPONOTiYHI PO3Maau TSHKKOMO CTYMEHs.

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

®epokiHeTnyHI nokasHuku (beputuH, C3, 3aranbHa
3ani303B’a3yBarbHa 3aaTHicTb cuposatku (333C)) oujiHto-
Banu B KniHiko-6ioximiuHii nabopatopii HaB4ansHo-Hay-
KOBOTO MEAMYHOTO LIEHTPY «YHIBEpCUTETCbKA KMiHikay
3anopi3bkoro AepxaBHOrO Meavko-hapmaLeBTUHHOIO
yHiBepcuTeTy.

£K 3HaYeHHs1 NaTeHTHOI 3asi303B’A3yBanbHOI 3aaT-
HOCTi cupoBaTku (nateHTHa 33C) B3ANM pisHULIO piBHIB
333C i C3. HacuyeHHsa TpaHcdepuHy 3anisom (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 HaByanbHO-Ha-
YKOBOMY MeAMKo-nabopaTopHOMY LEHTPI 3 BiBapiem
3anopi3bkoro AepxaBHOrO Meavko-hapmaLeBTUHHOrO
yHiBepcuTeTY (KepiBHUK — A. dapm. H. P. O. LLlep6uHa)

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

OpwuriHaAbHI AOCAIAKEHHS

LUNSAXOM IMYHO(EPMEHTHOrO aHanidy 3a 4ONOMOrow
Habopy peareHTiB cipmu Elabscience (CLLUA) Ha imyHo-
¢hepmeHTHOMY NoBHOMNaLLKoBoMY aHanisatopi SIRIO S
(ITanis). digionoriyHni piBeHb GeTyiHy-A, L0 CTaHOBUTL
168,86 (167,98; 196,74) Hr/mn, BcTaHoBWM B 15 yMOBHO
300POBUX AOPOCHMX OCID.

MNavjieHTam 34iACHUM KOMMIEKCHE IHCTPYMEHTarNbHE
obcTexeHHs, Wo nepeabavano enektpokapaiorpadito
(EKT) y 12 BiaBegeHHsix, fo6oBe MoHiTopyBaHHs EKT™ 3a
XonTepoM Ta exofonnepkapaiorpadito 3a CTaHaapTHUMM
metogmkamu [26,27,28,29].

CTaTMCTNYHO pesynbTaTv onmpauoBany Bigno-
BiHO [0 Cy4acHWX BMMOT, BUKOPUCTABLLM nporpa-
my Statistica 13.0 (Stat Soft Inc., CWWA, niueH3is
Ne JPZ8041382130ARCN10-J). [ins nepeBipku rinotes
OO0 Po3noginy KiflbKiCHUX MOKa3HWKIB BUKOPUCTANM
kpuTepin Wanipo-Binka. Ockinbku BCi npoaHani3oBaHi
MOKa3HWKM He BiANoBiganu KpUTepisM HOpMarbHOro
po3noginy, KinbKiCHi 03HaKW HaBe4EeHO Sk MeaiaHy Ta
MixkBapTUnbHWiA iHTepean (Me (Q25; Q75)), skicHi — y
BicOTKax. [ OUiHIOBaHHS BiAMIHHOCTEN MiX rpynamu
BVKOHanu paHroBui aHania Kpackena—Bonnica 3 HacTyn-
HUM MoMapHKM 3iCTaBNEHHAM 3a fornomorot U-kputepito
MaHHa-BiTHi 3 nonpaskoto boHdheppoHi. Bsaemosanex-
HICTb MOKAa3HWKIB KNiHIYHOI remorpamu, obMiHy 3anisa,
(heTyiHy-A, kapgianbHoro pemopentoBaHHs 1a BCP
BM3HAYMIM 3a JONOMOTOK KOPENSLINHOro aHanisy 3 pos-
paxyHkom koediujieHTa kopenauii CnipmeHa. Pesynstatu
BBaXanwu CTaTMCTUYHO 3HadyLwmmMu npu p < 0,05.

Pe3yabTatu

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

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

BcraHoBunn, wo B oci6 i3 cynyTHeoto 3[A piBeHb
deTyiHy-A [OCTOBIPHO HK4MIA 3a dpigionoriyHmi B 1,73
pa3sa (U =4,5; p<0,05). Y rpyni nauieHTis 3 abCOMIOTHAM
NaTEHTHUM i yHKUiOHaNbHUM 3[] BUSHaUMMM TEHAEHL0
[0 MEeHLLOT KoHUeHTpaLii eTyiHy-A, HiX y 300poBKUX
(U=12,0,p=0,06; U=23,0, p=0,08 BignosigHo). 3a3Ha-
yumo, Lo xBopi Ha IXC 6e3 cynyTHix nopyLLeHb hepoki-
HETUKM TaKOX Maru BiporigHo Hk4uii (Ha 13,7 %) piBeHb
etyiny-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
Hk4mMi (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 pesynsTati iHWKX rpyn, JOCTOBIPHUX
BiMIHHOCTEW He BUABUMN.
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Tabauus 1. KoHueHTpauis detyiHy-A y xBopux IXC 3anexHo Big cynyTHboro 3

Moka3sHuk,
OAMHULI BUMipIOBaHHSA

detyiH-A, Hr/mn

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

30A (n=16) AGcontoTHUM DyHKUiOHanbHUI ?nei :)‘;I;IyTHI:OI'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 3[10POBUX OCi6
(n=15)

145,66 (11341 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 i abconoTHum 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 GeTyiHy-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 abcontoTH1M nateHTHUM 3[ He
BUSIBUNM BiPOTiQHWX KOPENALiiHNX B3aEMO3B'A3KIB MiXK
NoKa3HVWKaMu hepoKiHETUKM, KMiHIYHOI reMorpamu Ta
piBHEM peTyiHy-A.

OcobrnmBoCTi iWeMiYHUX, BEreTaTnBHUX NOpPYLUEHb
i CTaH kappianbHOro pemoaentoBaHHs y xBopux Ha IXC
i3 CynyTHIM 3anisofediunMToM HaBegeHo B nonepeaHix
ny6nikavisx [30]. LLnsxom kopensuinHoro aHanidy BcTa-
HOBWIN HU3KY 3B’A3KIB M piBHEM heTYiHy-A Ta nokas-
HUKaMK KapAjianbHOro peMoaentoBaHHs y XBopux Ha IXC
i3 cynyTHIM gediumTom 3anisa. Tak, y naujeHTis i3 30A
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r=-0,67; p<0,05

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

Puc. 1. KopensiuinHi 38's3-
KW MixX piBHEM cheTyiHy-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'A3KM 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 TOBLLMHOIO 3a-
[HbOI CTiHKW niBoro winyHouka (ML) (r=-0,60, p < 0,05). Y
XBOPMX i3 naTeHTHM 3[1 BUSIBNEHO NpsiMi B3AEMO3B's13KM
MiX KOHLIEHTpaLjeto (heTyiHy-A Ta cniBeigHOLEeHHsM 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, Lo H13bKiA piBeHb heTYiHy-A y XBO-
pux Ha IXC i3 cynyTHIMU NOpPyLIEHHAMU (DEPOKIHETUKM
Ta 6e3 Hux nigsuwye B 1,5 pasa yacrtoty rineptpodii
miokapga JILW (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 H3ky 3B8’a3kiB MiX piBHeM doeTyiHy-A Ta no-
KaaHvkamu 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 abCOMKTHUM naTeHTHUM 3[ BCTaHo-
BUMW HU3KY B3aEMO3B'AI3KIB MiX piBHEM (heTyiHy-A Ta
nokasHukamv BCP i B akTUBHUI, i B nacuBHWI nepioau
(puc. 2): cepenHboto YCC y nacvBHuin nepiog (r = -0,66,
p <0,05); HRVT B aktuBHum 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 nepiop
(r=+0,71,p <0,05).

3a3Hauyumo, Lo y rpyni NauieHTiB i3 CymyTHIM dyHK-
LioHanbHUM 3[] He BUSIBINM JOCTOBIPHWX KOPENSILNHMX
3B’A3KiB Mix nokasHukamv BCP i piBHem teTyiHy-A.

Cepeqn xBopux i3 piBHEM (hETYiHY-A, LLO HIDKYMIA
3a ¢pisionoriyHuin, BeretaTnBHy AUCHYHKLIIO BHACMIOOK
aucbanaxcy cnieeigHoweHHs LF/HF BusiBnsnu Bipo-
rigHo vacriwe i B aktuBHWiA (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 Hanpyrm HesanexHo Bi HasiBHocTi 3[1 BuU3Ha-
YaloTb HWXYI 3a (pisionoriyHi KoHUeHTpaLii eTyiHy-A.
Taki pesynbratu He cynepeyatb AaHUM MiKHAPOOHMX
pocnigxeHb. Tak, y poboti Michael Lichtenauer et al.
noKasaHo: nauieHTu 3i CTabinbHOW CTeHoKapieo mMa-
0Tb HWXYWIA piBEHb (DETYiHY-A MOPIBHSHO 3 XBOPUMM
6e3 cumntomiB (73,1 + 22,7 mkr/mn npotu 83,7 + 26,2
mkr/mn, p = 0,047) [31]. 3icTaBHi pesynbratii oTpumManu
Kemal Goger et al.: piBHi cupoBaTkoBux Giomapkepis
(30kpema cbeTyiHy-A) 3Ha4HO HWkui B mauieHTiB 3 IXC,
HXX Y KOHTPOMbHIN rpyni [32].

Y Halomy AoChigKeHi BCTaHOBUAW, LLO XBOPI Ha
IXC i3 cynyTHb0t0 3[JA Manm JOCTOBIPHO HVMXYMI PiIBEHD
etyiny-A (Ha 12,8 %), Hix nauieHTn 3 cynyTHiM abco-
nMoTHAM nateHTHUM 3. Y rpyni XBopux 3 abCoMoTHAM
nateHTHUM 3] 3acbikcyBanu TEHOEHLI0 4O HUXYOro
piBHA ETYIHY-A, HiX Yy NauieHTiB i3 dyHKLiOHaNbHUM
nateHTHum 3[. Lle cBigunTb Npo NoCTYnoBe 3MEHLLEHHS
11010 KOHLIEHTpaLLii MPsiIMO NPOMNOPLIAHO CTYMeEHIO Nporpe-
CyBaHH$ CaeponeHii.

Y pe3ynbraTi KOpenawiiHoro aHaniay Mix nokasHu-
Kamu hepoKiHETUKK, KMIHIYHOI remorpaMmn Ta piBHEM
deTyiHy-A BU3HaUYMNKM BiporiaHi kopensuiHi B3aemo-
3B'A3KM MK KOHLUeHTpauieto depuTuHy, HT3 i piBHEM
detyiny-A y rpyni xBopux i3 30A; Mix piBHeM deTyiHy-A
Ta KiNbKiCTIO €pUTPOLMTIB Y IPyni MaLieHTIB i3 CynyTHIM
dyHKUiOHanbHUM 3.

B excnepumeHTansHomy gocnimxenHi R. H. Ebrahim
Ali et al. BcTaHOBMMW, WO Y LLypiB 6€3 NopyLIeHb 0OMiHY
3ani3a 3 iHOYKOBaHOK TEPMIHArNbHOK XPOHIYHOK XBO-
poboto Hupok (XXH) gopatkoBe BBeAEHHS eTyiHy-A

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

OpwuriHaAbHI AOCAIAKEHHS

CMPUYMHSIE ICTOTHE 3HUKEHHS CUPOBATKOBOTO PEPUTUHY
Ha TN 30inbLUEHHSI PiBHS CUPOBATKOBOTO 3asli3a Ta 3ararb-
HOI 3ani303B’A3yBarbHOI 3aaTHocTi cuposatku [17]. Mig
Yyac HaLLOoro AOCHIMKEHHS BUKIIOYMNY naujeHTis i3 XHH
[lI-V cTagin, Wwo morno 3yMoBWUTU HaBedEeHi pe3ynsraTu.

3rigHo 3 BiBOMOCTAMM HAyKOBOI NiTepaTypy, HN3bKUI
piBeHb beTyiHy-A Moxe ByTV NOB’A3aHuI i3 HeCnpPUATIK-
BMM BNNMBOM Ha dbyHKuito JTLL Ta ioro pemopentoBaHHs
nicna nepeHeceHux roctpux cgopm IXC Ta nig yac
dopmysaHHa XCH [7,33,34,35]. 3a3HaumMmo, IO HW3bKi
KOHUEHTpaLUji deTyiHy-A 3yMOBMIOKOTL 30iNbLUEHHS TpU-
BasI0CTi 3ananbHOro NpoLecy, a 0TXKe W HaAMIPHWUIA CUHTE3
KapAiOTOKCUYHMX LIMTOKIHIB, LLO TaKOX MiABULLLYHOTb PUSNK
pemogentoBanHs J1LL [34].

Bcranosunu, wo y xeopux Ha IXC i3 3[A piBeHb
eTyiHy-A KOpesnoBaB i3 TOBLUMHOW 3aAHbOI CTiHKM
JILW, y xBopwux i3 nateHTHuM 3[ — 3i cniBBigHOLIEHHAM
E/A. Kpim TOro, mig yac Halloro JOCNimKEHHS BUSBUMW,
Lo HesanexHo Bia ctagii 3[ xsopi Ha IXC i3 HK3bkM
piBHeM deTyiHy-A Manu nigBuLLEHUIA Py 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
CYPOBATKOBOIO (PeTyiHy-A NoB’s3aHe 3 NiABULLIEHUM pU-
3MKOM BUHUKHEHHS! AiaCTONIYHOI ANCAYHKLIT y MaLieHTiB,
ki nepebyBatoTb Ha NNaHOBOMY remogjaniai [36].

®eTyiH-A Mae pisHi pyHKLUii, 0aHa 3 HUX — perynsais
Kanbuudikauii KiCTOK i CyauH WNSXOM TYMYacoBOro
YTBOPEHHS PO3UYMHHUX KOMOIAHMX cdpep, WO 34aTHi
3anobiraTu KpucTanisauii rigpokcuanaTuTy i aHomanb-
Hin kanbuudikauii B TkaHMHax [37]. BiH € iHribiTopom
no3akicTkoBOiI Kanbumndikauii [1,4,38]. Husbki piBHi
¢hetyiHy-A B nnasmi noB’s3aHi 3 iCTOTHILIOK KanbLu-
(ikauieto KOpPOHapHUX apTepilt i cepueBux KnanaHis
[39], a HasBHICTb BUPaXXEHOro KanbLUMHO3Y KranaHis
cepLs Yepes HU3KY HeMpOrymoparibHWX 3MiH (aKkTuBaLis
npo3anarnbHUX LUUTOKIHIB, (hakTopiB poCTy, CNeLmnivHmX
npoteiHis) BnnmBae Ha ctaH BCP [40,41]. Tak, y pobori
José M. Torres-Arellano et al. [40] nokasaHo: xBopi Ha
KanbLWHYylo4y xBOpoOy aopTanbHOro knanaHa manu
BULLi 3HaveHHs LF, LF/HF nopieHsHO 3 ocobamu Ge3
3MiH aopTanbHOro knanaHa. HasiBHICTb KanbuMHaTIB
aopTasnbHOro knanaHa 3ymoBnioe aucbanaHc Bereta-
TVWBHOI HEPBOBOI CUCTEMM i CMNATUYHOTO, ¥ Napacum-
naTuyHoro Bigainis [42]. Hwee-Yeong Ng et al. Busisunu,
Lo Kanbuudikauis nepudepnyHnX apTepiit HeraTuBHO
kopentoe 3 LF i HF [43].

Y HaloMy AOCHiMKEeHHI BCTAHOBNEHO, LLO NPY HU3b-
KOMy piBHi cheTyiHy-A B nna3mi kpoBi y xBopux Ha IXC 3
abcontoTHUM naTteHTHUM 3] BinbyBa€eTbCA NiABULLEHHS
VLF y nacusHwit nepiog, LF y nacuenui nepiog, LF/HF
y nacvBHUi nepiod. Lle MoxHa nosicHUTW akTuaLjieto
CYMNATUYHOI NaHKV BEreTaTWBHOI HEPBOBOI CUCTEMMU Ha
TN 3HVWKEHHS piBHA Giomapkepa, Lo 3yMOBMOE CUMMa-
TO-NapacumnaTu4Huii aucbanaHc.

Brim, y xBopwx i3 3[JA HM3bKi piBHI heTyiHy-A Manm
3BOPOTHI B3aEMO3B’'A13kM 3 okasHukamu BCP: uspkagHum
iHoekcom, SDNN-iHoekcom B akTuBHMIA nepiog, VLF B
aktmBHui nepioa, SDNN-iHOekcoM y nacvBHwWiA nepiog,
RMSSD y nacveHui nepiog. Lle ceiguntb npo pepykLito
3aranbHoi BapiabenbHOCTi CepLeBoro puTMy BHACHIZOK
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NPUrHiYeHHs aKTUBHOCTI NapacMMnaTU4HOI NaHKu Yepes
NPOrpecuBHE 3HWPKEHHS 3anacis 3anisa B opraHiami Ta
piBHS peTyiHy-A. Kpim Toro, y Halomy AOCHimKeHHi
BCTaHOBWIN: HU3bKUI piBeHb eTyiHy-A y xBopux Ha IXC
He3arnexHo Bif cTaHy 0bMiHy 3ani3a nigsuLLyBaB pu3nk
BVHWKHEHHS BEreTatyBHOI AMCHYHKLIT (B aKTUBHMI nepioz
—Y 2,14 pa3a, B nacvsHwii — B 1,95 pasa).

BucHoBKU

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

2. 3HWKeHHs piBHA deTyiHy-A y xBopux Ha IXC
CMPVYMHSIE NOTMMONEHHS NOPYLUEHb MOKa3HUKIB 0BMiHY
3asi3a Ta KniHiYHOI reMorpamu, HeraTMBHO BMIMBAE Ha
CTPYKTYPHO-(PyHKLIOHaNbHUIA CTaH Miokapada Ta Bapia-
6enbHicTb cepuesoro putMy. Lle ninTBepmxeHo Bigno-
BiOHWMU KOPENALiHUMM 3B’sA3Kamu.

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

MepcnekTUBM NoganbLMX oCHiAXKeHb NonsAraoTb
Yy BVBYEHHI ePEKTUBHOCTI KOMNNEKCHOTO NikyBaHHs IXC,
Lo nepebirae Ha Ti aHEMIYHOTO CUHOPOMY.
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Bigomo, Lo pemogentoBaHHs anxansHux wnsxis (ALU) npu 6poHxianbHin actmi (BA) cnpuunHsie nporpecyBaHHs QuxanbHoi
HEeOOoCTaTHOCTI, 8 OXMPIHHS € 4OAATKOBUM YMHHUKOM 3ananeHHs, a omxe 1 pemogentoBanHs LI BHacnigok nocuneHHs npo-
AyKUii MaTpukcHux npoteinas (MMI). HegoctaTHb0 BYBYEHMMY 3anULLAIOTLCS MexaHiaMy pemogentoBanHs AL npu pisHmnx
¢heHoTtmnax BA, i 30kpema B KOMOPBIAHUX XBOPUX.

MeTa po6oTu — focnigutv BMICT Mapkepis pemogentoBaHHst MMI-1, MMIT-9 i TKaHUHHOTO iHriGiTopa MaTPUKCHUX NpoTeiHa3s
(TIMIM-1) y xBopux Ha BA 11 OXVpiHHA 3anexHO Bif Biky AebHOTY, TSXKOCTI nepebiry Ta piBHs KOHTponto BA.

Marepianu Ta metoau. O6cTexnnm 195 xBopux Ha BA, acoLiioBaHy 3 OXMPIHHAM. Y KOHTPOIbHY rpymy 3anyuunu 95 npak-
TUYHO 300poBYX ociD. MavieHTiB noainunn Ha Agi rpynu: y | rpyny 3anyumnm 100 XBopux i3 paHHiM, a B |l — 95 oci6 i3 nizHim
nebtotom BA. [locnipxeHHst cxBaneHe KoMicieto 3 nuTaHb GioeTukn CymMCbKOro aepxaBHoro yHiBepeutety. CTaTUCTUYHUI
aHani3 pesynbrartis 34incHUNM 3a gornomoroto nporpamm SPSS-17.

Pesynisratu. Bvict MMI-1, -9 i TIMIM-1 Buwwid y xBopux Ha paHHio (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), Buwwmin npu
TshkkoMmy 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 KOHTPOII, ane npu nisHboMy AeDoTi nepeBuLLYyBasin Taki MOPIBHAHO 3 paHHIM.

BucHoBku. BpaxoBytouun pesynsraTi AOCHImKEHHS, MOXHA MPUNYCTUTK, WO KoHueHTpauii MMIM-1, MMIT-9 i TIMM-1y xsopux
Ha BA 11 oxupiHHA MOXyTb 6yTI Biomapkepamu pemoaentoBaHHs [LL, 3okpema TspkkocTi 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 OCnigXeHb BCTAHOBUMM 3HAYYLLICTb pe-
MopentoBaHHs BpoHXIB ANs HecnpuaTnmBoro nepebiry
6poHxiansHoi acTmm (BA). Bigomo, Lo pemoaentoBaHHs
AnxanbHux wnsxis (L) nporpecye 3 nocuneHHam
TSHKKOCTi 3aXBOPIOBAHHS, CMPUYMHSIE NPOrPeCyBaHHS
AnxanbHol HegocTaTHocTi. BetaHoeneHo, wo npu BA
HanBaXnuBIiWMMKU Mapkepamu pemoaentoBanHs ALL
€ MaTpukcHa metanonpoteiHasa (MMM)-1, MMIM-9 i
TKaHWHHWIA iHriGITOp MaTPUKCHUX MeTanonpoTeiHas
(TIMIM)-1, a gucbananc mixx MMI-9 i TIMIM-1 nosicHtoe
1oro nporpecyBaHHs [1,2].

HasiBHICTb OXUPiHHS MOXe 3yMOBIOBaTW MigBU-
WweHHa npoaykuii MMI, nocuneHHsa 3ananeHHs Ta
pemMogentoBaHHs 6poHxiB [3,4,5]. Peaynbtati KniHiuHMX
JocnifxeHb NiATBEPOXYOTb, WO OXUPIHHA MOAYMOE
yHKUiT iMyHHUX, eniTenianbHUX i rMageHbKOM S30BUX
KniTH, chibpobnacTi, a TaKoX 3MIHIOE KNITUHHUI CKnag,
[LU. BpewTi ue npu3eoanTb 40 iX pEMOAENtoBaHHS
[3,6]. TeTeporeHHICTb MEXaHI3MIB MOT0 BUHUKHEHHS Ta
NpOrpecyBaHHs 3yMOBITHOE creumdivHi eHAoTMNM pemo-
dentosanHs [LL npu BA [7,8].

HepoctaTHbO BUBYEHUMM 3aMULLAIOTHCS MEXaHI3MM
pEMOZENNOBaHHA Npu pi3HUX deHoTunax bA, ocobnmeo
y XBOpuMX Ha BA, Lo acoujnoBaHa 3 OXMPIHHAM.

Merta po6otu

JocnignTn BmicT mapkepiB pemopgentoBanHs MMI-1,
MMI-9i TIMIT-1'y xBopyx Ha BA # OXUPIHHS 3anexHO Bif,
Biky [e0OTY, TskKOCTi nepebiry Ta piBHs KOHTponto BA.

Marepianu i meToAU AOCAIAKEHHA

JocnimkeHns 3aincHuny npotarom 2016-2019 pp. Ha
6asi nynbmMoHomMoriyHoro BiagineHHsa KomyHanbHoOro
HekomepLiHoro 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 rocnitaniaoBani Ans Bepu-
dhikauii AgiarHo3y, BUKIIOYEHHS YK MiATBEPIXKEHHS HLLIOT
6poHxonereHeBoi naTonorii Ta kopekwii Tepanii. Ha apy-
romy etani obpanu 195 xBopux Ha BA, Lo acouiioBaHa
3 OXKMPIHHSAM.

Kputepii 3anyy4eHHs nauieHTiB y AOCMIMKEHHS — BiK
18 pokiB i BinbLue; BCTAHOBNEHWI AjarHO3 NePCMCTYYOT
6pOHXianbHOT aCTMM Pi3HIX CTYMEHIB TSHKKOCTI BiANOBIgHO
[0 YMHHWX HOPMATWBHUX JOKYMEHTIB, NiATBEPMKEHW
LaHvmu criiporpaddii (3BOPOTHICTb GpOHXianbHOT 06CTPyK-
uii — npupict 06’emy chopcoBaHoro BUAKUXY 3a nepLuy
cekyHay 212 % 12200 mn Big BUXiGHOTO PiBHA Micns npobm
3 400 mkr canbbyrisTamory); MOXNMBICTb NPaBUIbHOO
BUKOPWCTaHHS1 Ba3nCHUX npenaparis; BiACyTHICTb 3a-
TOCTPEHHS NPOTAOM MiHIMYM 1 Micaus 4O 3anyyveHHs;
BIiJCYTHICTb KypiHHSI B @HaMHE3i; HasiBHICTb MMCbMOBOI
iHpopMOBaHOi 3roam Ha yyacTb.

KpuTepii BUKNOYEHHA — AiarHOCTOBaHa TsXKa
CynyTHs maTororis (4eKoMNeHCcoBaHi XBopobw cepLe-
BO-CYAWMHHOI CUCTEMU, MEYIHKU, HUPOK); Ty6epKynbo3
nereHb, CMHAPOM HabyToro iMyHoAedILMTY; LyKpOBWiA
diabet 1 2 TuniB; nepioa BariTHOCTI YM NakTawii; BUSB-
NEHi XpOHiYHe OOCTPYKTUBHE 3aXBOPIOBAHHSA NeEreHb,
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6poHxoekTasun, capkoigos, ¢ibpo3 nereHb, iHTEPCTU-
LianbHi 3aXBOPIOBAHHS NEreHb; OHKOMOTiYHI XBOpoOK;
MCUXiYHi, HEBPONOTiYHi 3aXBOPIOBAHHS; MEANKAMEHTO3-
Ha (HapKOTWYHa) i/4n ankoronbHa 3anexHicTb; CUHAPOM
lueHka—KywuHra; HebaxaHi sBMLa, WO BKMOYaTh
peakuii rinepyyTnMBOCTi Ha MeaVKaMeHTUN, HECYMICHI 3
NPOJOBXEHHAM [OCTIIKEHHS; HE3AATHICTb BUKOHYBATU
NPOTOKOM CMiIPOMETPUYHOrO AOCHIMXEHHS; NOCTiNHE
NPUIAMaHHS CUCTEMHMUX TOKOKOPTMKOIAIB; KPiM TOrO,
y JOCTiMKEHHS HE 3any4any akTUBHUX KypLiB Ta ocib,
AKi Kypunu paHilue.

Y KOHTpOnbHY rpyny 3anyuunu 95 npakTuyHo
3a0poBux ocib 6e3 cumnTomi BA, aneprii Ta atonii B
iHOVBipyanbHOMY Ta CiMenHOMY aHaMHesi. Bci obcTexeHi
nonepeaHbo nignucany iHPopMoBaHy 3rogy Ha yvacTb
Y AOCTIKEHHI.

lMauieHTiB Noginunu Ha ABi rpyny 3anexHo Bif Biky
Aebioty: go | rpynu 3anyummm 100 xBopwx i3 paHHiM, @
1o |l — 95 nauieHTiB i3 nisHiM aebioTom BA. [liarHos BA,
TAXKICTb Nepebiry, piBeHb KOHTPOITO BCTAHOBUAW 3rifHO
3 pekomeHgauiamn GINA-2016 Ta ii HacTynHUMK Bep-
cismu [9]. [iarHOCTUKY OXUPIHHS 34iCHANM BigNOBIAHO
Ao Hakasy MO3 Ykpainu Big 05.08.2009 Ne 574 «[po
3aTBEPIKEHHS NPOTOKOMIB HAJaHHS MeaUYHOI LONOMO-
M naujeHTaMm 3 eHZOKPUHHWMU 3aXBOPIOBaHHAMUY Ta
pekomenaauin BOO3 (1999), Esponericbkoi AcouiaLlii 3
BUBYEHHS OXMPiHHA (EASO, 2016).

Cepen obcTexermnx xopux — 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 6as3i
LIeHTpy KONEeKTUBHOrO KOPUCTYBaHHS HaykoBUM 06-
nafgHaHHaAM «LleHTp GiomeanyHux gocnigkeHby» Ha-
BYanbHO-HAYKOBOrO MEAWYHOrO iHCTUTYTY CymMCbKOro
[EepXaBHOTO yHIBEPCUTETY Ha obnagHaHHi GBG Stat
Fax 303 Plus.

[ns ouintoBaHHsA koHTpomio BA BukopucTanu onu-
TyBanbHuk ACQ-5. 3aranbHuin 6an obpaxoByBanu sk
cepegHe apudMeTMyHe Ansa 5 Bignosigew i ouiHoBanm
Tak: AKWO cepedHin 6an crtaHoBuTb <0,75 — xopowumit
koHTponb BA; 0,75-1,50 — yacTkoBuiz; >1,5 — HEKOHT-
ponboBaHWi nepeoir.

[JocnigxeHHs cxBaneHe Kowicielo 3 nuTaHb npo
LOTpUMaHHs 6ioeTukM nig Yac ekcnepuMeHTanbHUX i
KNiHIYHUX ZOCTiMKeHb HaB4anbHO-HayKOBOrO MEANYHOrO
iHCTUTYTY CYyMCBKOrO AEPKaBHOIO YHIBEPCUTETY (BUTST 3
npotokony Big 26 notoro 2016 poky Ne 3/2).

CTaTUCTMYHMIA aHani3 pe3ynbratiB 34incHUNM 3a
gonomoroto nporpamu SPSS-17. Ans ouiHoBaHHSA
dopmu posnoginy napameTpis, WO OLiHIOBaNMN, BUKO-
puctanu Tect KonmoropoBa—CmupHoBa. Y pesynbrari
BU3HAYMNM NapaMETPUYHI YW HenapamaTpuyHi MeToam
CTaTUCTUYHOTO OnpaLitoBaHHA AaHux. Kputepin diwepa
3acTocyBanu ANs OLHIOBAHHS KiflbKICHAX MOKa3HWKIB.
[1ns ouiHIOBaHHS BiAMIHHOCTEN Y HE3aneXHuX BUbipkax
BMKOPUCTANN HenapaMeTpu4Hi KpuTepii Binkokco-
Ha, MaHHa-BiTHi Ta Kpackena—Bonnica. Bci Tectu
[ABOCTOPOHHI, 3Ha4eHHs p < 0,05 BBaxkanu CTaTUCTUYHO
[AOCTOBIPHUM.

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

239



Original research

Tabauusa 1. Bmict maTpukcHoi meTanonpoTeiHasu-1, -9 Ta TkaHWHHOTO iHribiTopa MaTpUKCHUX MeTaronpoTeiHas-1

{royna,n = 100 I 1pyna,n =95 Kormpon, n =95 EX PR 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
nokasHukamm | 1a Il rpynu.

Tabauua 2. BmicT MapkepiB peMofentoBaHHs 3anexHo Bif TsKKOCTI nepebiry

I rpyna, n =100 Il rpyna, n =95
335ww ITwanin=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)

TIMMN-1 117,60 132,0 154,40 0,63 112,80 165,50 208,20 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)

MMI-9/ TIMT-1 087 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-
MiB pemofentoBaHHs Npun pisHux deHotunax BA [7,8],
[OCMignnM BMICT MapKepiB peMOLENOBaHHS y XBOPUX
Ha BA 11 oxmpiHHA 3anexHo Bif Biky AebTy 3axBopto-
BaHHs. Pesynstatv gocnimpxerHs smicty MMIM-1, MMI1-9
i TIMIM-1 cupoBaTku KPOBI Y XBOPUX Ha PaHHIO Ta Mi3HIo
BA 11 OXMpIHHS, a TakoX Y NPakTU4YHO 3[0POBMX OCI6
HaBeaeHo B mabnuuyj 1.

BcraHosunu, wo y xsopux | Ta Il rpyn nokasHukm
MMM-1, MMMM-9, TIMMM-1 i cniBBigHowWweHHs MMI-9/
TIMM-1 BiporigHO BULLi NOPIBHSAHO 3 koHTponem (p < 0,05
Ans Beix Bunagkis). MopisHaHHA BmicTy MMM i TIMM-1
y XBOPUX Ha BA 1 OXMpiHHS 3anexHo Bia Biky AeboTy
nokasano Buwmii piseHb MMIM-1, MMM-9 i TIMM-1 y
XBOPUX Ha ni3HI0 BA nOpiBHAHO 3 MOKa3HWKaMu npw
panHii BA. CniegigHowueHHst MMI-9/TIMIM-1 y navjieHTiB
3 OXVIPIHHAM BiAPI3HANOCH 3anexHo Bif Biky AebroTy BA
(p=10,001).

3okpema, y XBOpMX Ha Mi3HI0 BA 1 OXMPIHHSA piBHiI
MMTI-1, MMM-9 i TIMIM-1 BALLi NOPIBHSAHO 3 MOKA3HWKOM
NavieHTIB i3 paHHBOH BA i OXUPIHHAM.

Hapani npoananidysanu smict MMIM-1, MMIM-9 i
TIMIM-1 3anexHo He nuwe Big Biky aebioty BA, ane i
BPaxoBYyHuM TsiKKICTb Nepebiry BA. Pesynstatv HaBeaeHo
B mabnuuj 2.

Otxe, y xBopux | rpynu pisri MMM1-1, TIMM-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

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

Y xBopux Il rpynm 3 Tsokkm nepebirom BU3Ha4Unm Bipo-
rigHo Buwmi Bmict MMM-1, MMI-9 i TIMI-1 nopisHsiHO 3
HeTskkum (p > 0,05 Ang BCiX nokasHuKiB). 3a3HauvMOo, Lo
smicT MMI-1, MMI-9 i TIMI-1 y nauieHTiB i3 HETSXXKUM
nepebirom BipoOrigHO He BiApI3HSBCS 3anexHO Bif BiKy
nebtoty, ane npu TsxkoMy 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 CBinumnTb Npo iCTOTHiLLE 3pOCTaHHs
MPOTEONiTUYHOI aKTUBHOCTI NPM TSHKKOMY nepebiry nisHboi
BA nopiBHAHO 3 TakvuM Npu paxHii BA.

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

Bcranosunu, wo smict MMI1-1 i MMIM-9 BiporigHo
BULLWMN Y XBopwX | Ta Il rpyn i3 HEKOHTPOLOBAHUM Nepe-
6irom BA NOpiBHAHO 3 MOKa3HWKaMV XBOPHX i3 MOBHWM YK
YaCTKOBUM KOHTpoOmeM; KoHueHTpauis TIMIM-1 He Bigpis-
HSANacs 3anexHo Bif KOHTPOMH0. 3a3HauYMMO, LLO Y XBOPUX
Ha nisHio BA, acouiioBaHy 3 OXupiHHAM, BMicT MMIT-1
BuL 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, PIBHSI KOHTPOMIO, BULLA NPU HEKOHTPOMbOBAHOMY
nepebiry BA NOpiBHAHO 3 YaCTKOBMM i MOBHWM KOHTPO-
newm. Mpw nisHbomy febioti BA, Wwo acoujioBaHa 3 oxu-
PiHHAM, L piBHI Oyny BULLWMM, HiX Yy XBOPUX HA PaHHIO
BA 1 0XUpiHHS.

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



06roBopeHHA

3Baxaloun Ha CynepeunmBICTb pesyrnbraTiB A0CHiLKeHb
wopo pisHiB MMM1-1, MMM1-9 i TIMIM-1 y xBopux Ha BA
Ta cynyTHe oxwpiHHs [5,10,11], andepeHuiioBaHo go-
CNigunM BMICT LiMX MapKepIB peMOZENtOBaHHS 3anexHO
Bi Biky aebtoty. Lle obrpyHTOBaHO TM, IO dheHoTUN
BA-0XUPIHHA reTeporeHHun [12], po3pisHAOTb paHHo
atoniuHy BA Ta nisHio BA 6e3 atonii [2,13].

Y pesynbtarti 4OCTimKeHHs! BCTAHOBUNM 30iNbLLEHHS!
Bmicty MMT1-1, -9 ta TIMI-1 y XBOpux Ha paHHto Ta ni3-
HIO BA 1 OXMPIHHA NOPIBHSHO 3 MPAKTUYHO 34,0POBUMU
ocobamu. 3asHauumo, wo pisHi MMIM-1, -9 ta TIMIM-1
BipOriAHO BULi Npy nisHboMy AebioTi BA nopiBHAHO 3
BiAMNOBIAHMMM NOKa3HMKaMK NpW paHHLOMY. Bigomo, wo
TIMIM-1 nopoBXye BWKMBAHHS HEATPOINIB Ta akTUBYE
HeWTpoQinbHe 3ananeHHs vyepe3 CekpeLio HeuTpo-
inbHOI enactasn Ta Mienonepokcugasn [14,15]; ue
MOXe NovacTyt NosicHUTY Buwi pisHi MMIM-1 i MMIT-9
npw nNisHin BA.

€ [ocTaTHBO HAaYKOBMX JaHWX MPo Te, Lo BMicT MMIT
3pocTae 3anexHo Big TshkkocTi BA [1,16]. Ak npasuro,
pemogentoBaHHs [LU BusHauaoTh y xBopux Ha BA 3
nerkum nepedirom, BOHO Ma€ TEHAEHL0 4O NOCUNEHHS
3i 3pOCTaHHAM TSXKKOCTi 3axBOptoBaHHs. BTim, pemoae-
nioBaHHs [LL Moxe iHTEeHCMBHO BifOyBaTUCS Ha PaHHiX
CTafisiX 3aXBOPIOBAHHS, 'y AOPOCAUX NALLEHTIB i3 TPU-
BasnMmM aHamHe3om BA Bytv miHimanbHum [7,8,17,18]. Mig
Yyac HaLLOoro [JOCTIMKEHHS! TaKy 3aneXHICTb BU3HAYUNM
y XBOpWX Ha Ni3HIO BA 1 OXupiHHA, a npu paHHin BA
Tinbky BMicT MMT1-9 3poctas npu TspkkoMy nepebiry,
KoHueHTpauii MMI-1 i TIMI-1 He 3anexanu Big Tsx-
KOCTi 3aXBOpPOBaHHS. IMOBIpHO, BIAMIHHOCTI 3@ piBHAMM
MapKepiB peMoAentoBaHHs Npu pisHux eHoTunax bA,
aCoLLINOBaHOI 3 OXMPIHHAM, LLIO BMSIBUNM Nig Yac HaLuo-
ro [OCMMKEHHS, AOMOBHATL Pe3ynsratii poboTH iHLLIMX
BYEHWX, SiKi MOKa3anu reTeporeHHIiCTb MexaHiamiB 1oro
BUHVKHEHHS! Ta NPOrpeCyBaHHS, LU0 NPWU3BOAMTL A0 cre-
umndivHmx eHpoTunie pemogentoanHs AL npu BA [7,8].
Lle ctocyetbea i BmicTy TIMIM-1, skuii He 3anexas Bif
TSDKKOCTI Y XBOPYX Ha paHHIo BA Ta 3pocTaB npu TshKoMy
nepebiry ni3Hboi BA MOPIBHAHO 3 HETSHKKUM nepebirom
xBopobu. MonepeaHbLo BCTaHOBMEHO, Wwo BMicT TIMIM-1
36inbLLUyBaBCS pa3oM i3 TspkkicTio BA [1].

Bussunu, wo pisni MMM-1, MMI-9 i TIMM-1 y
XBOPWX Ha pPaHHI0, Ni3HI0 BA 1 OXMPIHHS BULLI NpK He-
KOHTPOINbOBaHOMY nepebiry 3aXBOpHOBaHHS! MOPIBHSHO 3
BiAMNOBIAHUMM 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-
xanm, 3biratoTbCs 3 AaHNMM NonepeaHix AoCimKeHb, Y
SIKUX BCTAHOBMNEHO cupoBaTkosi piBHi MMIT-9, TIMI-1 i
MMMM-9/TIMM-1 y xBopuMx Ha HekoHTporboBaHy BA nopis-
HSIHO 3 BiANOBIZAHMMY MOKa3HWUKaMM NpW KOHTPOINbOBAHO-
My nepebiry xsopobu. Ha aymky aBTopiB, Lie Aa€e NiacTaBu
BM3HAYMTW iX SIK HEIHBA3VBHI MapKepy peMoLentoBaHHS
LW [1]. Pesynbratv HaLOro AOCMIAKEHHS YTOYHIOOTb
[aHi LLoAO ICTOTHILLOrO 3pOCTaHHSt METANONPOTEONITUY-
HOI aKTMBHOCTI MPU HEKOHTPONboBaHOMY nepebiry BA
came y XBOpMX i3 Ni3HIM AeBTOM MOPIBHAHO 3 TaKo
npy paHHLOMY.
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OpwuriHaAbHI AOCAIAKEHHS

BucHoBKHU

1. Bwmict MMIM-1, -9 Ta TIMI-1 BULWMIA y XBOpKX Ha
PaHHIO Ta Mi3HI0 BA 1N OXMPIHHSA NOPIBHSHO 3 MPAKTUYHO
300poBUMK 0cobaMK, a TakoX Npw MisHLOMY AebHoTI
MOPIBHSHO 3 PaHHIM.

2. Bmict MMI-1, -9 ta TIMI-1 He BigpisHaBCS
3anexHo Bif TSHXKKOCTI nepebiry y XBopux Ha paHHio BA,
BULLMIA MpK TsKKOMY nepebiry nisHboi BA nopiBHsHO 3
HETSHKKVM; NPy TsHkkoMy nepebiry nisHboi BA nopiBHAHO
3 TaKUM Y XBOPUX 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 BiAMOBIAHUMM MO-
Ka3HVKaMu XBOPMX i3 MOBHWM | YaCTKOBUM KOHTPONEM, a
piseHb TIMIM-1 BiporiaHo He BigpisHsascs. Bmict MMIM-1,
MMTM1-9i TIMI-1 y XxBopux Ha HEKOHTPONLOBaHY MiHt0 BA,
acouiioBaHy 3 OXVPIHHSAM, BiPOTiAHO BULLMIA NOPIBHSIHO 3
TaKuM Yy MaLj€eHTIB i3 HEKOHTPOMBOBAHOK pPaHHBO BA i
oxupiHHaM. OTxe, L Biomapkepy MOXHa 3aCTOCOBYBaTM
[NSt LOAATKOBOTO MPOrHOCTUYHOTO OLHIOBAHHS TSHKKOCTI
nepebiry Ta piBHs KOHTPOMo BA B Takux nauieHTiB.

MepcnekTMBM NnopganbLuMX gocnigxkeHb. Mapkepu
pemopentoBaHHs [LL y xBopux Ha BA 1 OXMPIHHS MOXYTb
6y TV i IPOTHOCTUYHUMM chakTOpamK, i TapreTHUMK 06 k-
Tamu Ons NoKpaLleHHst KOHTporio BA B Luyx nauieHTis;
Le pobutb NepcrnekTMBHUMW HACTYMHI AOCHIIKEHHS 3
LIbOrO NUTaHHS.

dinaHcyBaHHA

AOCNIAKEHHS € GParMEHTOM HayKOBO-AOCAIAHOT PO6OTH
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OpwuriHaAbHI AOCAIAKEHHS

MopdonoriuHi ocobAuBoCTi peBacKyaapu3auji nepudpoKarbHUX AINAHOK

iHGapKTy MO3KY

C. |. TeptuwHMH®*AEF 0, 0. BonowiaHcbka®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

MeTta po60oT1 — gocnigntv natoMopchonorivHi Nposisu peeackynsapusadii nepuokanbHX AinsHoK iHpapKTy MO3KY B AMHaMILL
FOCTPOrO Mepioay 3aXBOPIOBAHHS.

Matepianu Ta meTogu. Bueyanu nepudokanbHi insHky iHhapKTy MO3Ky B MOMepnnx XBopux y TepmiHax 1, 3, 7 i 14 gio.
3gaircHnnu ornsgoBe CBITNIOONTUYHE AOCHIMKEHHS, iMnperHauito npenapartis 10 % amiayHum cpibrnom Ta iMyHoricToxiMivHe
LOCRIIKEHHS! 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, JaHist). Jocniannm WinbHICTb CyanH i cymapHy MoLLy nonepe4yHoro
nepeTuHy cyauH. MopdomMeTpuyHe SOChimKeHHs 3aincH1NM 3a Jonomoroto nporpamu Bigeotect — Mopdponoris 5.2.0.158
(OO0 BigeoTecr). CtaTnCTU4HE ONpaLoBaHHs pe3yrsTaTiB BUKOHANM 3a 4onomoroto nporpamu Statistica® for Windows 13.0.

Pesyniratu. 3a paHnmn excnpecii CD34 i MopdomMeTpryHOro JocnimKeHHs), 3 3 4obu B nepudokanbHuX AingHkax iHpapkTy
MO3KY MOCMIHOIOTLCS MPOLIECH aHrioreHesy, 30inbLUYETCA LWinbHICTb 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 MONepPeYHOro NepETVHY CyayH, BU3HaUmM GpyHbKyBaHHS CyamH, hopMyBaHHs eHpoTenianbH1X nponideparis, cnoctepirani
MocureHHs iHTeHCUBHOCTI MemBpaHHoi ekcripecii CD105 B eHpoTenii CyanH i nepuLmTaX, LWO CBiAYMTb NPO aKTUBHY Y4aCTb OCTaHHIX
B aHrioreHesi. Ha 14 0oBy LWinbHICTb CyayH | NOKa3HUKY CyMapHOIT MTOLLL MONEPEYHOro NEPETUHY CyauH 3MeHLLIMNMCs. B Len TepmiH
y nepudbokanbHUX AinsHkax iHpapKTy 30inbLLMMMCS LiNbHICTb PO3TaLLyBaHHS acTpOrmii 3 rinepTpodieto Tin i BipoCTKIB aCTPOLMTIB.

BucHoBku. Y nepudhokanbHuX AinsHkax MO3KOBOrO iHpapkTy, 3a aaHumu ekcnpecii CD34 i CD105, i3 3 gobu nocTynoso
MOCUITIOKOTBCS MPOLIECY aHrioreHe3y, 36inbLUYETHCA LWLiNbHICTb CYAMH, CyMapHa MiioLLa NonepeyHoro NepeTyHy CyanH, a Takox
crocTepiratoTb GpYHbKYBaHHS CyauH, (hOpMyBaHHS eHaoTenianbHux nponidepatis. CyouHHE peMOAentoBaHHs CynpoBoa-
KYETbCS 30INMbLUEHHAM LLINBHOCTI Ta rinepTpodieto acTpornii B nepndokanbHUX AinsHKax MO3KOBOTO iHGhapKTY.

Morphological peculiarities of revascularization of perifocal areas of brain infarction

S. I. Tertyshnyi, O. 0. 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, 1 KiINbKICTb XBOPUX
Ha iHCynbT y BaraTbox KpaiHax HeyxunbHoO 3pocTae [1,2].

BpaxoBytoun coujanbHy sHadyLwicTb Li€i natonorii,
KINbKICTb HAYKOBUX OOCMIMKEHb, WO NPUCBSYEHi Npo-

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

6rnemam iLLemiYHOro iHCynbTY, 3a OCTaHHE AECATUNITTS
Takox cyTTeBO 3pocna [3]. OcTaHHIM YacoM AOCTIAHMKN
npuainsgTs YMano yesarv npouecaM BifHOBMNEHHS
(pyHKLIi MO3KyY NiCNs NepeHeCeHOr0 iLLEMIYHOTO IHCYNbTY.
KpuTnyHy ponb y LibOMy NpoLeci Bifirpae cTaH CyAnHHOI
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cuctemu [4,5]. Bee GinbLue fokasiB caigyatb, WO Nokpa-
LLIEHHS! KPOBOMOCTaYaHHS iLUEMIYHMX ZiNsHOK BinOyBaeThb-
CS1 LUMSIXOM MOCUIEHOTO aHrio- Ta BacKyrnoreHesy.
lNpoLec NOCTIHCYNBETHOTO aHrioreHe3y A0CUTb cknag-
HUI | OCTATO4HO He 3'ACOBaHUIA. Y HbOMY 3afisiHO bGarato
MeXaHi3MiB, SIKi HWHI iHTEHCMBHO BMBYalOTb [6,7]. HoBI
CYAUHW YTBOPIOKOTLCS B MO3KY Kinbkoma cnocobamu,
BKITKOYAKOUM aHrioreHes, BacKyrnoreHes i pict konareparb-
HUX CyauH. [onoBHa MeTa YTBOPEHHS LIMX HOBWX CyaMUH
— NOCUMEHHS KonaTeparnbHOro KpoBoobiry sk nepLuoi
TiHiT 3axKcTy BiA iLemii. AHrioreHes Bigirpae BupiLLanbHy
porb Yy BiAHOBMEHHI MO3KY NiCNS iLLEMIYHOrO IHCYNBTY Ta
TpnBanomMy yHKLiOHaNbHOMY BiZHOBMEHHI.

Ynmano [oCnigHUKIB 3a3HayatoThb, WO B mpoLecax
aHrioreHesy Baxnvea porb Hanexutb CD34+-knitTnHam
[8,9]. BoHu 3patHi fo nponidpepadii Ta andepeHuitoBan-
HS1, BUAINSIOTb @HTOreHHi haktopu, Lo MoXe Nocunosa-
TV NpoLiecy pereHepaLlii Npu iLuemMiyHOMY MOLLKOMKEHHi
TkanwH [10,11,12]. Kpim Toro, CD34+-knitnHu ineHTndi-
KYOTb SIK eHZoTenianbHi KNiTVHA-NONEePeSHNKY, @ TaKoX
K MyTbTUMNOTEHTHI rEMONOETUYHI CTOBOYPOBI KNITUHW.

3ayBaxumo, wo ekcnpecito CD34 Bu3Ha4awTh i B
HOpMaribHUX TKaHUHaX, TOMY Ans ideHTudikauii akTueo-
BaHWX eHoTenianbHUX KNITUH Y CyHacHNUX AOCTIMKEHHAX
4acToO BMKOPUCTOBYIOTb IMYHOTICTOXIMIYHUI Mapkep
CD105, abo eHgorniH. MNMosigomnsioTb, Wwo CD105 cunb-
HO eKcrpecyeTbes B eHaoTenianbHuX KNitHax TKaHWH,
ki 6epyTb yyacTb B aHrioreHesi. Kpim eHgoTenianbHmux
KMiTWH, WO 3aAisHi B BiZHOBNEHHI KPOBOMNOCTaYaHHs ne-
pudbokanbHUX BiAAINiB iHPapKTy MO3Ky, BaXnMBa ponb
Yy LMX npoLecax HanexuTb nepuuutam Ta actpouutam
[13,14] 5K HeBiQ’EMHAM KOMMOHEHTaM CYAWH i remaro-
eHuedaniyHoro bap’epa.

BupaxeHicTb npoLeciB aHrioreHesy B nepudokarnb-
HUX OinsiHKax MO3KOBUX iH(PaPKTIB Y pi3Hi TEpMiHM 3aXBO-
PIOBaHHA Ma€ BaXJIMBE 3HAYEHHS IS BNPOBAKEHHS
eheKTUBHUX NiKyBarbHUX 3axofdis, WO CrpsMOBaHi Ha
3ano6iraHHs NOLLMPEHHHO iLLeMIYHMX 3MiH Npy iHdbapKTax
MO3KY Ta MOKPALLEHHS HEBPOMOTYHOIO CTaTyCy XBOPUX.
OnHak MmopchonoriyHi 3MiHM B nepudokanbHUX AinsHkax
MO3KOBWX iHapKTIB, i 30Kpema npoLecK aHrioreHesy,
BWCBITNEHO B NOOAWMHOKMX 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 MiBKYNbOBOTrO 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 ornsgoBoi 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 eosunHoMm. CtaH GasanbHux mMemb-
paH CyOouH BM3HAYanu Ha npenaparax, 3abapBneHux
wmddp-nopHoto kucnotoro (PAS-peakuis).

EngoTeniii MiKpoCyauH BU3HaYanu, BUKOPUCTOBY-
104U MOHOKIOHanbHi aHTUTina Mo a-Hu CD34, Clone
QBENd/10 (Thermo Fisher Scientific Inc., CLLA) i Mo a-Hu
CD105 Endoglin, Clone: SN6h' (DAKO, [aHis).

30iNCHUNM KOHTPOIBHI AOCTIMKEHHS 4115 BUKITHOYEH-
HS1 XMOHOMO3NTUBHOTO | XMOHOHEraTUBHOTO Pe3ynbTaTiB
imyHoricToximMiyHoro gocnigkeHHs (IFX). MoauTtueHuiA
KOHTPOIb — 3pi3n rONOBHOMO MO3Ky momepnux 6e3 Le-
pebpoBackynsipHOi NaToONorii; NpU LibOMY AOCHIAXeEHi
aHTUreHn Oynu HasBHI B TKaHWHI B 4OCTATHIN Mipi, Manu
BIiANOBIAHWUI po3nogin. [ns HeraTMBHOrO KOHTPOMIO Mif
yac IMX-3abapeneHHst BUKNoYany iHKyOaLito 3 NepBuH-
HUM aHTUTINOM.

lMocuneHHs aHrioreHesy sik aanTUBHOTO MexXaHiamy
npv iLuemiyHomy iHcpapKTi MO3Ky B nepucpoKanbHUX 30Hax
OLHIOBanNM WNAxXoM 06paxyHKy LLiNbHOCTI MIKPOCYAVH,
Ky BU3Ha4amm 3a JOMOMOrOK METOAY «rapsmX TOHOK»
aHrioreHe3y 3a N. Weidner [16]. Ha 3pi3ax i3 no3uTMBHO
ekcnpecieto CD34 B eHpgoTenii cyauH BU3Hayanu Tpu
LiNsHKY 3 HAWBINbLUOK KiNBKICTHO MIKPOCYANH B YMOBHO
CTaHaapTu3oBaHomMy noni 3opy (YCI13) mikpockona npu
36inbLueHHi x400. Y KOXHIN i3 Lux AinsHok obpaxoByBanu
KiNbKICTb MIKPOCYAVH; cepeiHE apuMETUYHE 3HaYEHHS
KinlbKOCTi MIKpOCYZMH, LLIO OTPUMArM B TPLOX MOMSX 30PY,
BBaXanw nokasHUKOM LLiNbHOCTI MIKPOCYAUH.

Excnpecito CD105 ouiHI0BanN 3 BU3HA4YEHHAM ONTHY-
HOI LLiNIBHOCTi B YMOBHMX OAMHWLAX ONTUYHOI LLINBbHOCTI
(YOOLL) 3a monomoroto nporpamu Imaged. Cnabka
iHTeHcuBHiCTb — Big 21 go 50 YOOLL, nomipHa — Big
51 po 100 YOOL, supaxeHa ekcnpecis — noHag 100
YOOLL. IHTeHcmBHICTb ekcnpecii yacTo He Bignosigana
nroLLi ekcnpecii, 3anexana Bia LiNbHOCTI NOBEPXHEBUX
peLenTopiB Ha KMiTUHaX.

Ha ornsposux npenaparax y nepucokanbHUX ginsH-
Kax iHpapKTy Mo3Ky o0BuMCcrnoBany cymapHy nroLy no-
nepeyHoro nepetuHy cyauH (CMC) y ctaHaapTu3oBaHOMY
noni 3opy Mikpockona npu 36inbLueHHi X200. Y KoxxHOMY
BWNagaKy aHanisysanu i 10 4o 15 nonis 3opy. MNokasHuku
CrIC HaBeneHo B BigcoTkax A0 NMoLi nons 30py.

BupasHicTb rmianbHOi peakuii B nepudokanbHmx
AinsHKax iHapKTy MO3Ky BU3Ha4anm MeTohoM iMnper-
HaLji nonepeaHLO 3aMOpOXeHKX 3pisiB y po3duHi 10 %
amiayHoro cpibna.

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

OpepxaHi paHi cTaTUCTUYHO ompauloBanm 3a
gonomoroto nporpamu Statistica® for Windows 13.0
(StatSoft Inc., niuensis Ne JPZ8041382130ARCN10-J).
CTaTMCTUYHMI aHania MOpOMETPUYHUX NapameTpiB
3aincHUnK 3 obumcneHHaM megiaHu (Me), HWKHBOTO i
BepxHboro kBapTunis (Q1; Q3). BigmiHHOCTI Mix aBOMa
He3anexHumn 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 nepudokarnbHii 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 LMbHICTb CyauH y Kopi Ta Binin pe4oBuHi CTa-
Hosuna 21,1 (19,00; 23,75) i 10,5 (9,00; 12,00) B YCIN3
BignoBigHo npw 36inbluenHi x200. Y kipkoBux Bigdinax
[Lpi6Hi apTepionu Ta kaninspwm YacTille po3TalloByBanmcs
HaBKOJ10 HEMPOHIB. Y Birifi pe4oBMHI BU3HAYMIK PIBHOMIP-
Hilwe posTallyBaHHs ApidHMX cyauH. CMC y kopi Mo3sky
craHosuna 1,43 (1,21; 1,75) %.

Ha 1 noby 3axsoptoBaHHa B nepuokanbHUX Ai-
NSHKaX MO3KOBOTO iHGhapKTy Ha (OOHI LIMPKYNATOPHMX,
reMokoarynsiLinHmx 3miH y kaninspax i apibHux apre-
pionax peecTpyBanu AMCTPOIiYHi 3MiHW eHAoTenilo 3
HasIBHICTIO B HWX CMIOLLEHWX abo BaKyorni3oBaHWX Saep i3
HEYITKUMU Mexamu. BusHaumunm ainsHkv aeengotenisadii
3i 3HVKEHOHO LLNBHICTIO po3TallyBaHHS eHaoTenito. ba-
3anbHa MembpaHa ApibHKX apTepion xapakTepuaysanacs
HEpPIBHOMIPHOIO TOBLLMHOK, NOYacTW BHACRiAoK ii pyn-
HYBaHHS 3i 3HWXKEHHAM OMTWUYHOI LWLiNbHOCTI HA OKPEMUX
[insHKax, noYacT — BHACMIAoK rianiHo3y; ue CBigymino
Npo HasBHICTb aHrionarii B GinbLLIOCTi XBOpWX Ha iLe-
MiYHW iHDaPKT MO3KY. Y Liel TepMiH BU3Ha4anm Takox
(bparmeHTaLito, pyiHyBaHHS BiAPOCTKIB i Tin acTpoUUTIB,
HEPIBHOMIPHICTb iX pO3Mogisty No NepuMeTpY iHhapKTHOro
sApa, a TakoX BapiabenbHICTb iXHiX poamipis (puc. 7).

Y uen TepMmiH migBuiiyBanacs ekcnpecia CD34 B
060M0oHKax i Kopi MO3Ky, BU3Ha4Yanu CyTTeBe poarany-
XEHHS | HEPIBHOMIPHWI PO3NOAIN KaninspHoi Mepexi
B incunartepanbHil NiBKyMi, ane Ha Mexi 3 iLeMivyHuMm
0CepesKoM pyIHYBaHHS CyavH NpU3BOAMUINO A0 ICTOTHOMO
3HWKEHHs iHTeHcmBHOCTI ekcnpecii CD34. LinbHictb
CyAVH y nepndoKanbHKX insHKax iLuemiyHoro ocepes-
Ky Ha 1 poby craHoBuna 16,00 (14,00; 18,50); ue Ha
24,17 % MeHLLe, HiX Y KOHTPOIbHUX CMOCTEPEXEHHSX
(p =0,01). CMC y kopi Mo3Ky nepucoKanbHUX AiNSHOK
iHdapkTy ctaHosuna 0,77 (0,62; 1,16) %; ue Bignosiga-
10 58,84 % BiZ NOKa3HMKa KOHTPOMbHUX CMOCTEPEXEHb.
Omxe, CINC icTOTHILLE 3HWXKYETLCA NOPIBHSAHO 3i LLiNb-
HICTIO CyAMH NepudoKanbHWX AiNsHOK iHpapKTy MO3KY.
Lle BinbyBaeTbCA BHACMIAOK CnagiHHSA YaCTUHU OpiBHMX
apTepion i Kaninsapis, a TakoX y pe3ynsTarti Bakyonisawii
€HJOTenilo 3i 3MEHLEeHHsAM NpocBiTy cyauH. OgHak B
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OKpeMuX BUNagKax y LibOMY TepMiHi BUSIBSAIN LiNsHKMW
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,
BOHM CBIg4MNM NpPO HeedEeKTUBHICTb KPOBOOKIry B LMX
30Hax.

Ha 3 poby iHTeHcumBHiCTb ekcnpecii CD34 y ne-
pucbokanbHii 30HI iHDapKTy MO3KY Ta LWiNbHICTb CyanH
30inbLLUYBanMCcst NOPIBHSHO 3 KOHTPOMBHUMU CrOCTepe-
KEHHAMM. Y 30HaX i3 MiABULLEHO MPOHUKHICTIO CYAMH
BU3HaYuV iHTEHCMBHILLY ekcnpecito CD34. LLinkHicTs cy-
[VH y LbOMY 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 CIMC 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 pisHs ekcnpecii CD34, craHosuna 27,00 (25,25;
29,00) B YCIMS3; e BinbLue NOPIBHSHO 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,
nokanisoBaHUx HaBKOMNO APIGHWX CyauH, SKi MICTUMK [0
5-7 knitvH. KinbkicTb Takux nponiceparis 3veHLLyBanacs
3 BigdaneHHsM Big ocepeky Hekpoay. MokasHuku CIMC
y Lev TepMmiH cTaHoBuin 3,42 (3,25; 3,68) %; ue Binblue
nopiBHsHO 3 1 i 3 gobamu B 4,44 i 1,23 pasa BignoBiaHo
(p=0,01).

Ha 14 poby iHTeHcuBHicTb ekcnpecii CD34 no
nepudepii iHdapkTy HepiBHOMipHa. LLiinbHiCTb cyauH
cTaHoBuna 25,50 (22,25; 28,00) B YCIM3, wo meHLwwe
NOPIBHSHO 3 nonepeaHiM TepMiHOM Ha 5,55 %; nokas-
Huku CT1C cranosumnn 3,09 (2,96; 3,71) %. Y uew TepmiH
crocTepirany CyTTeBY peayKLjito HaBPsKy, LIMPKYNSATOPHUX
i remokoarynauinH1X po3nagis Ha Mexi 3 ocepegkom
iLLeMiYHOrO iHCapKTy, N0 NepUMETPY AKOro 3pocTana
LLiNbHICTL Makpodaris.
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36
34
32
30
28
26
24
22
20
18
16
14
12
10

LLinbHicTb cyamnH

lMnowwa nonepe4Horo nepeTuHy cyauH (% Ao nnoLwi nons 3opy)

45
4,0
35
3,0
25
2,0
15

1,0
o Mean
[ Mean £ SD

T Mean +1,96*SD 05

o Mean
[ Mean £ SD
T Mean +1,96*SD

0,0

KoHtponb 1poba 3 poba 7 poba 14 poba

KoHtponb 1 poba 3 pgoba 7 pgoba 14 poba

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

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

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 AinsHkax iHapkty Moaky. TepMiH
cnoctepexerHst — 14 fi6. ImnperHauis consmu cpibna. 36. x100.

Ha 7 i 14 po6y, nopsp i3 nocunexHsm ekcnpecii CD34
B eHpoTenii cyavH, 36inbLuiyBanacs kinbkicte CD34-no-
3UTVBHWX KNiTWH, SIKi BiMbHO PO3TaLLOBYBanMcs Cepen
HEWPOHIB i rMianbHMX KNITUH; NOYacTy Taki KNiTuHK ¢hop-
MyBarv 0CepeaKm 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 giarpamm LWiNbHOCTI CyAWH | CymapHa nioLua
NonepeyHoro nepetuHy cyavH Ha 1-14 noby HaeepeHi
Ha puc. 3i 4.
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Bu3Haumnu aHanoriyHy cnpsiMoBaHICTb 3a TepMiHa-
MU criocTepexeHHs wopo exkcnpecii CD105. Y nepwi 3
[06u B nepudpokanbHux AinsHkax iHapKTy BU3HAYMNN
cnabky MembpaHHy ekcnpecito mapkepa (puc. 5). Ha
OKpEMUX AinsHKax ii BUSHAYMIU TiMbky B MOOAMHOKMX
eHfoTenianbHMX KMiTUHaX, WO CBIAYXNO0 Npo BiACYTHICTb
aKTMBaLlii eHOoTenio.

MoumnHatoumn 3 7 obm, B nepudokanbHUX Bigdinax
iHbapKTy MO3Ky BM3Ha4Yanu BUPaXeHy iHTEHCUBHICTb
ekcnpecii 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 CBiAYUTb NPO aKTVBHY Y4acTb OCTaHHIX B
aHrioreHesi, BpaxoBy4M CMiMbHICTb iXHBOT MeMbpaHu 3
eHgoTeniem. 3ayBaxuMo, WO B GiNbLIOCTI CyANH iHTEH-
CUBHICTb MeMOpaHHOI ekcnpecii B nepuumTax 3HayHO
nepeBuLLyBarna Taky B eHgoTenii.

CynvHHe pemoaentoBaHHs nepndoKanbHUX insHOK
iHdbapKTy CynpoBoAKyBanocs 30iNbLUEHHSM LLBHOCTI Ta
HEPIBHOMIPHICTIO PO3TaLLyBaHHS acTpOrmii 3 BUPaXeHo
rinepTpodieto Tin i nepenneTeHux BigpoCTKiB (puc. 7); ue
NPU3BOAMIO A0 hOPMYBaHHS rMio3y 3a aHi30MOPQHUM
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 HemporeHesy [19], TOMy JoChimKEeHHs
BackynsipuaaLii Moxe 6yTu xopolumm Giomapkepom ans
MOHITOPUHIY mpoueciB peabinitavii, a Takox edekTis
hapmakotepanii [20].

[lani HayKkoBOI 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 iHwmux
[OCTiMKEeHHsIX HaBOASATb TepMiH 4—7 aHiB [21]. icTaBHi
pe3ynsTaTv ofepXanu B HaWoMy AOCHIDKEHHI. B paHHi
TepMiHu (1 go6a) cnocTepiranyt 3MEHLLEHHS LWiNbHOCTI
CYOWH BHACMIAOK iX pyiHYBaHHS B nepudokanbHUX
BiOAiNAax HEKPOTUYHOTO ocepeaky. YacTtuHa cyauH cna-
[lAaeTbCs Yepes He3anoBHEHHS KPOB'10, i Lie NpU3BOAUTb
[0 3HAYHOTO 3MEHLLEHHS CYMapHOI NIOLLi NONepeYHoro
nepetuHy cyauH. MNocunenHs exkcnpecii mapkepa CD34
Ha cyauHax nepudokanbHyx Binainis iHapkTy 3i 36inb-
LUeHHAM LWiNbHOCTI CYAWH CBIYMMO NPO MOCKMEHHS
Backynsipuaauii Bxe Ha 3 foby. Taki 3MiHU NOB'A3y0Tb
i3 NocuneHHsM konartepanbHOro KpoBoToky [22]. Mak-
CYMarnbHi MOKa3HUKMN LLINBLHOCTI CyaUH 3apeecTpoBaHi
Ha 7 poby. B Lieit camuii TepMiH NOCUNEHHS aHrioreHesy
(hikcyBanu 3a NosiBOKO BPYHLKYBaHHS CYAMH.

AHania BigomocTelt haxoBoi niTepaTypu CBIigUMTD,
LLIO B JOCHIMKEHHSAX Pi3HNX aBTOPIB HaBeAEeH TEPMiHM
noyaTtKy aHrioreHedy Ta MakcuMaribHUX MOro NposiBiB,
Lo iCTOTHO BiApi3HAOTLCA. Lie 3ymoBneHo Tum, Lo
3HaYHa KinbKiCTb OCMIAKEHb, A€ BUBYAmNN aHrioreHes,
30iINCHEHO Ha eKCepyMeHTanbHOMY MaTepiani 3 3acTo-
CYBaHHSM Pi3HUX MOAENeN iLLeMiYHOro ypaxeHHs MO3Ky
[23,24] . Ha TepmiHu BackynsapusaLii nepudokansbHIX
BiZAINIB iHhapKTy B MOMEPNMX MOXYTb BNAMBaTH 00'eM
iHhapKTy, BiK XBOPWX, CTaH CyOWHHUX Konartepanem i
CynyTHS CyAUHHA NaTororisi, 3aCTOCYBaHHS MiKapChKNX
3acobis [25].

[ocnigpxeHHs y nauieHTiB 3 iHCYNbTOM nokasanu, Lwo
aKTVBHUI aHrioreHes BiabyBaeTbCs Yepes 3—4 aHi nicns
iLleMivHoro yLkomKeHHs [26]. JocnimxeHHs ayToncinHo-
ro matepiany nauieHTiB i3 pi3HUM TEPMIHOM BUXMBAHHS
nicnst iHCYNbTY Nokasany 3BinbLUeHHS LLiNbHOCTI MiKpoCy-
[VH TONOBHOIO MO3KY MOPIBHSHO 3 KOHTpanareparnbsHoo
niBKyneto.

OcobnuBicTio 3MiH Ha 7 i 14 goby, Wwo BUsBKUIK Mig
yac HaLLmx cnocTepexeHb, € ekcnpecis CD34 B okpemux

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

OpwuriHaAbHI AOCAIAKEHHS

KniTMHaX, Lo He NoB's3aHi 3 cyanHaMu. KinbKicTb Takux
KNiTUH cyTTeBO 36inbLuyBanacs 3 7 1o 14 nobu. 3axa-
toum, Wwo CD34+-kniTvHn € Mapkepom eHpoTenianbHNX
KNiTUMH-NONEpeaHuKIB, Take 30ifbLUEHHS CBigYMTL MPO
XHIO aKTUBHY y4acTb y npoLiecax aHrioreHesy. Y (axosin
niTepaTypi HaBEAEHO JOCTATHIO KiMbKICTb BIZOMOCTEN NMPO
porb eHgoTenianbHUX KNITUH-MONEPEAHNKIB Y NiATPUMLI
Backynspwu3aauji nicns iwemiyHoro iHcynety [11,27]. Y
JOCNiIKEeHHsIX OCTaHHIX pokiB nokasaHo: CD34-nosu-
TVBHI KINITUHY, LLIO LIMPKYIIOKTL, HeoOXiaHi Ans akTueaLii
BiJHOBMNEHHS eHaoTenito [28]; BOHK € TaKoX SKepenom
dhakTopis pocTy, aHrioreHe3y [10]. 3 nigBULLEHHSAM piBHIB
eHfoTenianbHUX KMiTUH-NONepeaHUKIB, SKi LIMPKYIOKT,
3MEHLUYETbCS 3pOCTaHHs iHapkTy, cnocTepiralTb
NONIMLWEeHHsT HEBPOMOTIYHOTO CTaTyCy B MaLieHTIB nic-
NS rOCTpOro iwemiyHoro iHeynety [29]. MokasaHo, Lo
CD34+-KniTUHW NOANHW BUAINSIOTL YUCNEHHI aHTiOreHHi
¢hakTopw, Bkmtoyaroum VEGF, HGF (cbakTop pocty rena-
TouwTie) Ta IGF-1 (iHcyniHonoaiGHuMi dhakTop pocTy) [30].
B ekcnepumMeHTanbHUX OOCIMKEHHAX NiGTBEPAKEHO,
L0 nicns OKIHO3ii cepeaHbOi MO3KOBOI apTepii Siokanb-
He BBeaeHHs1 CD34+-kniTuH y 30HY iHhapKTy nocunioe
npouecy HeoBackynsipuaaLii, 36inbLLytYn Y Hiil KopTu-
KanbHUN KPOBOTIK. MPOTArOM OCTaHHIX POKIB KNiTUHHA
Tepanis eHpoTenianbHUMKU KNiTMHaMK-NonepeaHKamm
3anponoHOBaHa sk ansTepHATUBHUIA MiXia Ans CNPUSIHHS
aHrioreHesy Ta BiJHOBMEHHS MO3KY NiCNS iHCYnbTY.

Kpim CD34, nocniannu ekcnpecito CD105, abo eH-
JOrTiHY, SIKWIA TaKOX Bidirpae Baxnvey porb Yy npouecax
Backynspu3aauii npu iLleMiyHnX ypaxeHHsx. Baxnusictb
eHporniHy B penepdysii Nicns oknto3ii CyanH NigTBEpmIXKY-
€TbCS 30KpEMA TUM, L0 AOr0 eKCMPECisi MOCUIIETLCS
B CyOMHaX, sIKi BUSIBNAOTb aKTUBHUIN aHrioreHe3 Ta/abo
pemogentoBaHHs [31]. IHTeHcVBHA ekcnpecis eHaormiHy,
3rigHO 3 pe3ynsTatamu, WO ofepKani, TakoX CBigUYUTb
Mpo aKT1BALito aHrioreHesy B nepudokasnbHUX GinsHKax
iHtbapKTy MO3Ky Ha 7 106y 3aXBOptoBaHHSI. 3a OCTaHHIMU
[aHVMK, eKCNPecis HAOMIHY 3HAYHOK MIPOH0 iHAYKY-
€TbCA TNOKCiE B eHoTeNianbH1MX MoHoLwapax MO3Ky
TIOAUHM iN Vitro, i HACTYNHA peoKCUreHavist iHayKye 1oro
BuAineHHs [32]. loBeaeHo, Lo piBHi EHAOTMIHY B CMpOBa-
TLi KPOBI 3HAYHO BULLL B NALEHTIB 3 iLLIEMiYHM iHCYIETOM
[19]. IHTeHCMBHY ekcnpecito eHAorMiHy BUSIBUMW TaKOX
Ha nepuumMTax, WO CBIAYMIIO NPO iXHK0 aKTWUBHY POrb B
aHrioreHesi. Baxnnee 3HaYeHHs NepuumTiB y npoLecax
aHrioreHesy fetanbHO BMBYEHO B HayKOBMX AOCHi-
[PKEHHSIX OCTaHHix pokis [4,13,33]. MNMepuunTn He Tinbku
MaloTb KIKYOBE PO3TallyBaHHS Ha MEXi KpoB / MO3OK,
BOHW TAKOX BUKOHYHOTb YMCNEHHI (OYHKUIT: NiATPUMYIOTb
uinicHicTb remaToeHuedaniyHoro 6ap’epa, BigirpalTb
BaXXIMBY POIib B @HrOreHesi Ta MakTh 3HaYHY CEKPETOPHY
3aaTHicTb [4].

Mopsig 3 akTMBaLieto aHrioreHesy B nepudokanbHuX
AiNsHKaX MO3KOBOTO iHCYNLTY BUSIBUIN NOCUIEHY NPOi-
hepadito actpouuTia. Hesaxaroum Ha JOCUTL cynepe-
UnuBY porib acTPOLMTIB Y NpoLiecax BiAHOBMEHHS micns
MO3KOBOFO iHCYMbETY, B AESKUX AOCMIMKEHHSX NOKa3aHo
BaXIIMBY POMb PEaKTVBHMX aCTPOLMTIB Y 3aXUCTi BXe
HasIBHUX CYOMH i NOMerLUeHHi BiZHOBMEHHS, peMoaento-
BaHHS CyauH nicns iHcyneTy [34]. ABTOpU KOHCTaTYHOTh,
LLI0 aCTPOLMTU MOXYTb ONOCEPEAKOBYBATM BiAHOBNEHHS
nicns iHCYNbTY LWASXOM NOCUMEHHS aHrioreHesy [14],
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npoTe B HALIOMY AOCHIMKEHHI He akUeHTyBanu Ha poni
acTpPOUMUTIB y LMX NpoLiecax.

BucHoBKU

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

2. Ha3i7 pobu B nepuchokanbHux dinsHkax iHgapk-
Ty NOCTYNOBO 36iMbLUYETLCS IHTEHCUBHICTL eKCrnpecii
CD34, 3pocTae WinbHICTb CYANH i MOKa3HUKN CyMapHOi
NIIOLL}i NONepeYHOro NePETUHY CyauH, 3BiNbLIYETLCS Kirb-
KiCTb BinbHO po3TaluoBaHux CD34-no3nTMBHUX KNITVH.

3. Ha 7 i 14 pobu akTMBYyEeTbCA aHrioreHes —
6pyHbKYBaHHSA CyOMH | POPMyBaHHA eHAoTenianbHnX
nponicheparis, 3pocTae iHTEHCUBHICTL ekcnpecii CD105
B eHzoTenii Ta nepuumutax. CyouHHe pemMopentoBaHHs
nepudoKanbHUX AINSHOK iHPapKTy CYNpOBOMKYETHCS
306iMbLUEHHSM LWiNbHOCTI Ta rinepTpodieto acTpormii.

MepcnekTnBM NoganbLUMX AOCHiIAKEHb NONAraloTh
y AeTanbHiLLIOMY BUBYEHHI MPOLIECIB @Hrio- Ta Backymnore-
He3y, a TakoX aHanisi poni actpornii Ta eHgoTenianbHUX
KMiTUH-NONEPEaHWKIB Y AUHaMILi BigHOBMIOBANbLHOIO
nepiogy npw iHgapKTax MO3KY, 3aCTOCOBYHOYM LUMPLUI
naHeni MapKkepis.
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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 % CI) = 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 BHYTPilLLHbOMO3KOBOr0 KPOBOBUAUBY

Y BU3HAUEHHi iHAMBIAYaAbHOTO PU3UKY PaHHbLOFO KAiHiIKO-HEBPOAOTiYHOIO MOripLeHHA
Y XBOPUX Ha reMopariuHui niBKyAbOBUM iHCYALT

A. A. Ky3HeuL0B

MeTta po60TH — OLHMTW IHOPMATMBHICTb HEKOHTPACTHUX koMM toTepHo-ToMorpadivHmx (HKKT) mapkepis nporpecyBaHHs
BHYTPIiLLHbOMO3KOBOTO kpoBoBuMBY (BMK) y BUSHaYeHHI iHAVBIZYyanbHOMO puanKy paHHLOTO KIiHIKO-HEBPOMOriYHOro norip-
weHHs (PKHIM) y xBopyx Ha remoparivHuii niskynbouit iHcynit (MTI).

Marepianu Ta meToau. 34iCHANM NPOCNEKTUBHE, KOFOPTHE AOCTIMKEHHS i3 3amyyeHHsaM 333 nauieHTiB y rocTpomy nepiogi
rinepTeH3NBHOrO CNOHTaHHOrO cynpateHTopiansHoro BMK Ha Tni koHcepBaTuBHoi Tepanii. PiBeHb HeBponoriyHoro gediunty
ouiHoBany 3a Lwkanoto komu Full Outline of Unresponsiveness (FOUR) Ta National Institute of Health Stroke Scale (NIHSS).
3a gaHuMmK Komm'toTepHOi Tomorpadii ronoBHOMO Mo3Ky BuaHaumnm 06’em BMK, natepansHy ancnokaito (J10) cepeantHmnx
CTPYKTYP MO3KY, 06'€éM BTOPUHHOTO BHYTPILLUHbOLLMYHOUKOBOrO kposoBunuey (OBBLLK) ta HKKT-mapkepu nporpecyBaHHs
BMK. Ak komBiHOBaHy KiHLEBY KniHiuHY TOuKy BU3Hauunu PKHIT (3MeHLueHHst cymapHoro 6ana 3a wkanoto komn FOUR 22
Ta/abo 30inbLieHHs cymapHoro 6ana 3a NIHSS 24, Ta/abo netanbHWiA Hacnigok NpoTaroM 48 roguH nicns rocniTanisawii).

Pe3ynkTaTi. PaHHe kniHiko-HeBponoriYHe noripLeHHs 3apeecTpoBaHo y 112 nauieHTiB. Y pesynsTaTi NopiBHSANBLHOIO aHanidy
BCTaHOBWMK: B CybKoropTax nauieHTie 3 okpemumn HKKT-mapkepamu nporpecysanHs BMK nutoma Bara PKHIT goctoBipHo
BULLA, HiX y cybkoropTax navieHTiB 6e3 Takux (p < 0,0001). Haituytnmsiwi npeankTopy PKHIT — rinogeHCUBHICTb, 03Haka «3a-
BUXPEHHS» Ta HenpaBunbHa opma ocepeaky ypaxeHHs (4ytnmeictb >90,0 %), a HanbinbLL cneumdiHi — 03HaKN «OCTPIBLIA»,
«YOPHOI [ipK», «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 «ocTpiBus» (BLU (95 % Al) = 5,94 (2,05-17,16), p = 0,0010). Mobygo-
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BAHO BMCOKOYYTIIMBY MynbTUNPEOUKTOPHY NOTCTUYHY perpeciniy moaenbs Ans nporHodysaHHs PKHIT y xsopux Ha MII, wo
BpaxoBye HaviHdopmatusHiwi 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 acouiioBaHi 3 nigBuLLEHM prU3nKom
PKHI y xBopux Ha T1l. HesanexHi npeguktopy PKHIT — rinogeHcmBHICTb Ta 03Haka «ocTpiBusy». IHTerpauis HKKT-mapkepis
nporpecyBaHHa BMK i3 kinbkicHuMu HerposidyanisauinHumu nokasHukamu (J10, BBLUK) y cTpykTypi MynsTUnpeanKTopHoi
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 (mly=(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

s Chi-squared -

NCCT markers of intracerebral ICHV
ettt e s <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 32%
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 % 111 <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 Se Sp 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 143 %
Irregular shape 93.8%
Island sign 40.2 %
Satellite sign 50.9 %

87.8% 77.9% 91.9 %
75.1% 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 % Cl)=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 % CI) = 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 % Cl) = 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 % CI) =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 § £-1.011 (n = 184) — 4.9 %. Thus, § > -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 % CI) = 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 % CI) = 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 % CI) = 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% Cl) = 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 % CI) = 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
acomponent 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 — OUiHIOBAHHSA paHHiX i BidganeHnx pesynbraTiB NikyBaHHA y MaLiEHTIB, SKMM BUKOHanu onepawio
IPOM plus.

Matepianu Ta meToau. BuknageHo pesynsraty XipypridHoro nikysanHs 70 nauieHTis, Skum BrukoHanm onepauito IPOM plus
npv BEHTParbHiIl i nicnsonepavinHin rpwki. MNauieHTn 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 niwii, y 28
(40,00 %) — nynkosi, y 34 (48,57 %) xBopux — nicnsionepadiiHi 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. Cepepnin poamip gedbekty ctaHoBuB 4,77 + 0,21 cm (M £ m). CepeaHs Tpusanictb onepadii — 58,27 + 0,52
xBunuHK (M £ m), cepeaHs TpusanicTb nepebyBaHHs B nikapHi ctaHosuna 1,84 + 0,06 4o6m (M £ m). IHTeHcuBHICTbL Gonio 3a
wkanoto VAS oujnnmm sik 5,11 £ 0,92, 4,47 £ 0,31, 2,90 £ 0,72, 0,92 £ 0,81 (M + m) yepe3 6 i 24 rogunm, 1 i 6 TUXKHIB nicns
onepaLii BignosigHo. HeobxigHocTi B KOHBEPCi He GYNo B )XOAHOMY BMNAAKY.

[MpoTdrom 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 onepauii o6ctexunu 62 (88,57 %) nauieHTis,
yCKIaZiHEeHHs! He BUSIBMEHI.

BucHoBku. Mnactuka IPOM plus 6e3neyHa, moxe ByTu BUKOpUCTaHa B NanapocKonivHii Xipyprii NepBUHHOI BEHTPanbHOI
Ta nicnsionepauinHoi rpki. 3akpuTTa dhacuianbHoro AedekTy fae 3Mory sSiKiICHO 3adpikcyBaTyt 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 1). 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

IPOM plus.n =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 — oLjiHoBaHHS ePEKTUBHOCTI BIiICTPOYEHOT NasepoTepanii Ans pereHepalii cigHnyHoro Hepaa (CH).

Matepianu Ta meTogum. Y 21 wwypa 30inCHANM NepeTyH NpaBoro CIAHWYHOIO HepBa i HakNanm eniHeBparbHUA 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 — 2,51 12,0 micsiug nicns onepadii. Iig 4ac MoOphoMeTpii HaNIBTOHKMX 3pisiB ANCTanbHiLe PiBHA LBIB
BCTaHOBWIN 00’'EMHY LLiNbHICTb CknagoBux enemeHTiB CH, WinbHiCTb MieniHOBKUX HepBOBUX BorokoH (MHB), ixHii giameTp,
TOBLLMHY aKCOHIB | MiENIHOBOT 060MOHKM, iHAeke MieniHisauii (iHaeke G), Bu3Haumnu posnogin MHB 3a giameTpoM i 3anexHicTb
iHoekcy G Big kanibpy BonokHa. [ns noABilHOro KOHTPOIHO pe3ynbTaTiB 34iCHUMN MOPOMETPIIO HEPBIB B IHTAKTHUX LLYPIB.
M’s130By TkaHUHY 4OAATKOBO AOCMIANIN METOLOM TPAaHCMICINHOT eNeKTPOHHOI MiKpocKonii, 3aCTOCYBaBLLUM BifOMY METOLMKY,
enekTpoHHu mikpockon PEM-100 (dipma «Selmiy, m. Cymu, Ykpaina).

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

BucHoBku. Pesynstatv 4ocnimKeHHs NiagTBEpANIN CTUMYITIOBAbHUI NPONOHIOBaHMI 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-
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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. 1). 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
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muscle fibers 2.6

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
(010 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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3 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.
700 650 Fig. 4. ATPase activity in muscle fibers m. tibialis anterior before (a) and after (b) laser
600 590 therapy in conditions of SN neurorrhaphy.
490 490 490 Fig. 5. Structural organization of hemocapillaries SN before (a) and after (b) laser
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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 6.0to 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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Kopensujs LWiAbHOCTi KICTKM OKpeMUX AIAAHOK LeAen 3a FayHedinaom
i3 AOBXXMHOIO AINAHKH aA€HTii B nporpami KOHYCHO-NpoOMeHeBoI
Kommn'toTepHoi Tomorpadii
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MeTa po60TH — BMBYNTY HAsIBHICTb B3AEMO3B'A3KY MiX LLMBHICTIO KICTKOBOI TKaHUHW Ta NPOTSKHICTIO 6e33y60i AinsHkm
3y6HOro psgy.

Marepianu Ta Mmetoau. 30ifiCHUNM OLIHIOBAHHS LWiNBbHOCTI ry64acToi pe4oBUHYM LLENEN 3a MaKCUManbHUM i cepeaHiM no-
KasHWkamm 3a Lkanoto oanHuub MayHedinga (HU). LWinbHicTe ryGuacToi KicTku ouiHioBanyu Tinbkv B AiNsiHKaXx, 4OCTYNHUX
A5 BCTAHOBMeEHHs! iMnnanTary. MavjieHTiB noainunm Ha rpynu 3anexHo Bif nokanisawii Ta AoBXVHM fedekTy 3y6Horo psay.
MeToam CTaTUCTUKM BKIHOYANW BU3HAYEHHS CEPeaHbOro apuhMETUYHOMO 3Ha4YeHHs (M), CTaHaapTHOrO BigXuneHHs (),
noMuIkK cepegHboro (m), gosipyoro iHTepaany (95 % Cl), a Takox ouiHtoBaHHs Megiann (Me) Ta iHKBapTUNBLHOTO po3Maxy
([Q1; Q2]); sacTocysanu kputepiin CTbloaeHTa (t kpuTtepin).

PesyniraTtv. MakcymanbHi Ta cepefHi MoKasHUKM LWinNbHOCTI ryG4acToi KicTkM 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 NpemMonspis nNpu «Benukux» dedektax AOCTOBIPHO BiApi3HAOTHCS
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 pi3HO NPOTSKHICTHO. CepeaHs LLiNbHICTb ry64acTol KiCTKM anbBeOnspHOT YaCTUHWN HUXHBOI LLENENV Y «BENUKUX»
nedekTax MatoTb BiporigHi BiAMIHHOCTI Big «cepepHix» (p = 0,02) i «manux» (p = 0,005) nedexTis.

BucHoBku. CepeaHst WinbHICTb ry64acToi KICTKM anbBeonspHOT YaCTUHW HKHBOIT LLENEeNK Y «Benukxy» 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 AinsiHKkax MonsipiB i npeMonsipiB He Mae AOCTOBIPHWX BiAMIHHOCTE 3anexHO Bif NPOTSXKHOCTI AedekTy
3y6Horo psgy Ta Bignosigae knacy D4 (150-350 HU) 3a knacudikauieto Misch. Kniniyna knacudikauis Misch He gae 3amorn
po3rnagaTn OKPemo BCi BapiaHTU CepenHiX MOKa3HUKIB LLiSIbHOCTI KICTKM, L0 MatoTb CTAaTUCTUYHO BIpOrigHi BiAMIHHOCTI, B
Pi3HMX ZinsiHKkax 3y6HOro pagy.

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.
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B ocTtaHHi gecatunitTa MeToa AeHTanbHOI iMnnaHTauii
CTaB OAHMM i3 NPOBIAHUX NpU 3amilLeHHi aedekTiB 3y6-
HUX psgiB B YkpaiHi Ta cBiTi. YacTka nauieHTis i3 NOBHO
afieHTieto cepen 0Cib NoXuoro Biky, 30KpeMa BiKOM NMOHaA,
65 pokis, craHoBuTb 27,3 % [1]. Y E€Bponelicbkomy Co-
103i LLIOPOKY BCTAHOBIIOKTL NoHaz 1,8 MIH iMnnaHTaris
[2]. OuikytoTb, WO Liei NOKa3HWK MOCTIMHO 3pocTaTnme
yepes 36inbLUEHHS repiaTpuyHoi nonynsLji Ta 3aranbHoi
KINbKOCTi CTOMATONOrB i (haxiBLiB, SKi BUKOHYIOTb L0
npouenypy [1].

BupobHuKM AeHTanbHUX iMnnaHTaTiB NoBigoMNA0Tb
npo ycnilHicTb imnnanTauii y 98 % Bunapkis, 3rigHo 3
pesynsratamu KniHiYHyX gocnigkeHs [3]. Baxnvsa ymosa
YCMiLUHOI AeHTanbHOI iMNnaHTawii — nepBuHHa cTabinb-
HICTb iMNNaHTaTy B iMNNaHTawiiHoOMy Nnoxi Bigpasy nicns
BCTaHOBMEHHS. MepBMHHa CTabiNnbHICTL 3abe3nevyeTbes
MexaHiYHUM 34enneHHsM iMnnaHTaTy 3 KicTkoto [4]. Kpim
KOHCTPYKLi iMnNnaHTaTy, CTPyKTypu Ta MeTOAIB 06pobku
0ro NOBEPXHi Ha NepBUHHY cTabinbHICTL BNNNBae
LWNBHICTb KICTKU B OiNSHUI BCTAHOBMEHHS iMNNaHTaTy
[5,6]. AKICTb i KiNbKICTb LENenHuX KiICTOK — iBa BaXIMBI
nokanbHi akTopy, Lo BNNMBAIOTb Ha yXBaneHHs oc-
TaTOYHOTO PILLIEHHS MPO PO3MILLEHHS iMnaHTaty. Tomy
nepeaonepauiiHvii aHanis i xipypriuHe nnaHyBaHHs
BCTaHOBIIEHHS iMMIaHTaTy noTpebytoTb NUMbHOI yBaru
[0 SIKOCTi AOCTYMHOI KicTku [5].

MepenonepaduiiiHe OUIHIOBAHHS LUIMBHOCTI KIiCTKM
LLienenu nikapi 30iICHIO0Tb, BUKOPUCTOBYOYM pE3YNbTaTy
KoMmm’toTepHoi Tomorpadii naujiexTa [7]. OuiHoBaHHS
LLinbHOCTI ryG4acToi KiCTKM Lienen y CTOMaTomnoriyHil imn-
naHTaLjii 3a 4ONOMOrot0 KOHYCHO-NPOMEHEBOT KOMIT' HOTEP-
Hoi Tomorpadii (KMKT) 3anuiuaeTbes HannoLMpeHiLWmnm
Ha NpakTui i Nig Yac KniHivHmMx gocnimkeHs [3]. WinbHicTs
KICTKM Ha MiCLi A€HTanbHOro iMnnaHTaTy MOXHa BU3Haum-
TV 3a LWKanok opguHuub FayHedinga (HU) i sk 3HaveHHs
BiATiHKIB Ciporo (GVs) [8].

PesynbtaTit 4OCNIGKEHHA AKOCTI KICTKU MOXYTb
BIAPI3HATUCA 3anexHo Bi4 OOCBidy AocnigHuKa Ta
BUKopucTaHoi anapatypu [9,10]. Y daxosii nitepatypi
HaBeLEeHO pe3ynbTaTit JOCMIMKEHHS OO0 CepPenHbOro
3HaYeHHs LLINBHOCTI KICTKM Y Pi3HMX AingHKax BEpXHbOi Ta
HWXKHBOI LLenen, Wo oLiHeHe 3 BukopucTtanHam KIMNKT [3].

Ha Haw nornsg, nig Yac nnaHyBaHHs peabinitauii
NaLieHTIB i3 YaCTKOBO aZIEHTIEHD, L0 NOTpebye 3acTocy-
BaHHS AEHTaNbHKX iMNMaHTaTiB, BAXMUBUM YNHHUKOM €
MPOTSKHICTb AedekTy 3yGHOro pspy. 3HaHHSA Npo cepeHi
MOKa3HWKN MiHEpanbHOi LLiNbHOCTI KICTKM B QinNsHKax
a[eHTii 3anexHOo Bif il MPOTSXKHOCTI MOXHa 3acToCy-
BaTU K OAWH i3 CTAHAAPTIB MPAKTUYHOI CTOMATONOrIi.
HasiBHiCTb Takux cTaHZapTiB CNpUSITUME 3MEHLLEHHIO
iMOBIPHOCTi MOMWIIOK, CTaHe OPIEHTUPOM AN1S MOSOAWX
cneuianicris [3].

OpwuriHaAbHI AOCAIAKEHHS

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

Ha MicLyi, A€ NNaHyeTbCA BCTAHOBMEHHS 3y6HOro iMnnaHTary.

Merta po6otu

Bu1BUMTH HasIBHICTb B3AEMO3B’AA3KY MiX LLITIbHICTHO KICTKO-
BOI TK@HUHM Ta NPOTSKHICTIO 6e33y60i AinsiHkK 3y6HOro
psiay.

Martepianu i meToAU AOCAIAKEHHA

[ina ouiHBaHHA NoKanbHOI LWiNbHOCTI ry6yacToi pe-
YOBUHU anbBEONSAPHOI YaCTUHU HUXKHBOI Lenenu Ta
anbBEOISAPHOTO BiAPOCTKA BEPXHbLOI LUENENU BUKOPK-
CTanu MakcumarbHi Ta cepeHi 3HaveHHs HU (oauHuui
layHcdinga) [3] — ctaHaapTHOI NporpamMu KOHYCHO-NPo-
MeHeBoro kKomm'totepHoro Tomorpaca NewTom Giano
HR Professional (16 x 18) (ITanisi). Mig yac gocnigpkeHHs
3actocyBanu peaynbratit KIMKT HWKHBOI Ta BepXHbOI
Lenen nauieHTiB 3i BTOPUHHO afEHTIE.

MNia yac cTpatudikauii nawieHTiB Ha rpynu He Bpa-
XOBYBanW HasiBHICTb CyMnyTHiX 3aXBOPOBaHb, CTaThb i BiK
obcTexeHwx. Noain Ha rpynu 3aicHUNM 3a nokanisawieo
Ta NPOTSHKHICTIO AedekTy 3ybHOro psay.

Tak, 3a NpoTshxHICTIO AedbekTy 3yGHOro psigy cop-
MyBanu TpU rpynu AoChimKkeHHs. o rpynm «manmx»
fedekTiB 3yOHOro psifly BU3HAYMNW AiNSHKWA afeHTil, y
AKUX MPOTSHKHICTb CTAHOBWNA OAMH 3y6; A0 rpynun «ce-
penHix» aedekTiB 3yGHOro psigy — Konu BUAaneHo aea
3yOu; sk «Benuki» aedekTn 3yGHOro psgy BUSHAYUNM
BUMaZku, Konu He Byno Tpbox i binbLue 3y6iB. Kinbkictb
BUMaAKIB 3 MOBHO afIEHTIEI0 HEBEMMKA, TOMY AaHi LLIOAO
umnx gedbekTiB 06’egHanM 3 NoKasHMKamu, siki BU3HaUMImn
B rpyni «BENMKNX» AedeKTiB.

TonorpadiyHi xapakTepUCTUKM JOCHioKeHNX 6e3-
3ybux pinsiHok HaBedeHo y mabnuyi 1. Bumipsnu wins-
HiCTb ry6yacToi kicTku B 156 6e33y6ux ainsHkax Lenen:

Tabauus 1. Tonorpadiuni xapakTepucTuky gocnimkeHnx 6e3sybux ginsHok

Tun pedekTy 3y6HOro paay

Nokanisauis pedekry

Rinsxa 3y6Hor0 paay
s |Bepxis | Monspu i npewonspu | lwnaipiawi |
20

«Manuit» 31 48 3 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
BEepXHA Lenena

HWXHSA Wwenena
BEpPXHA Lienena

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

o

200 400 600 800 1000 1200 1400 1600

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

p,: Pi3HMLA NapameTpiB MaKCUMarbHOI Ta CepeaHbOi LINBHOCTI KICTOK oaiel wenenu, p < 0,05;
P, Pi3HMLA NapameTpiB LWNbHOCTI KICTOK BEPXHBOI Ta HIXKHLOI Wener, p < 0,05.

HU mid 360,7 HU
HWXKHS LWenena p,=032
HU mid 296,6 HU

BEPXHs Lernena

onuerers I
HIDKHA Lenena 866,6 HU
BEpXHA LLienena

p, =047

o

200 400 600 800 1000 1200 1400 1600

Puc. 3. TopiBHAHHS LUINbHOCTI KICTKW HUKHBOI Ta BEPXHBOI LLenen y «cepeaHix» aedektax.

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

HU mid 608,3 HU
HWKHS Wenena p,=0,003
HU mid 2997 HU

BEpxHs Llenena

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

200 400 600 800 1000 1200

o

Puc. 4. TopiBHAHHS LUiNbHOCTI KICTKW HUKHBOI Ta BEPXHBOI LUenen y «Manux» gedekTax.

P, Pi3HMLA NapaMeTpiB LWiNbHOCTI KICTOK BEPXHBOI Ta HKHBOI Wwerten, p < 0,05.
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41,7 % poasTalloBaHi Ha HWKHIN Wweneni, 58,3 % — Ha
BEpXHiN. «Benukux» aedekTis 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
pO3TallOBaHi B NepeaHbOMY Bifaini anbBeONspHUX Bia-
POCTKIB LUenen, Ui AaHi My He aHanidysanu. [TokasHuku,
LU0 HaBeZeHi Y Liili poboTi, BU3HAYEHi B finsHKax Monsipis
i npemonspis.

LWinbHicTb ry6yacToi KiCTKM OLiHIOBaNM Tinbku B
AinsHKax, Lo AOCTYMHI AN BCTAHOBMNEHHS IMMNAHTATY.
BukopucTtanw ctaHgapTHy nporpamy OnLiii KOHYCHO-NpPo-
MEHEBOr0 KoM KOTEPHOrO Tomorpadda (puc. 7).

JlocnigpkeHHs! BUKOHanNM 3 AOTPUMaHHSIM OCHOBHMX
nonoxeHb «[paBun eTUYHUX MPUHLMMIB NPOBEAEHHS Hay-
KOBWX MEAWNYHUX AOCHIKEHD 32 YHaCTHO MIOAVHNY, LLO 3a-
TBepmKeHi [enbciHebKoto 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.

[nsa onpavoBaHHsA AaHKX, po3noain sikvx Bianosigas
3aKOHY HOPMarbHOCTI, BUKOPUCTanu napameTpyyHi MeTo-
au cTatTucTuki. MeToam onmcoBoi CTaTUCTVKM BKIKOYany
OLHIOBaHHS CepeiHbOro apudMeETUYHOrO 3HaudeHHs (M),
fosipyoro iHTepsany (95 % Cl), a Takox BU3HAYEeHHs
megianu (Me)  iHkapTunbHoro posmaxy ([Q1; Q2]). Ans
NOPIBHSHHS A@HWX, LLO BiAMOBIZANM 3aKOHY HOPMarbHOro
po3noginy, 3actocysanu kputepin CtbtopeHTa (t kpute-
pinn). 3HauyLwmK BBaXanm BigmiHHocTi npu 0,05.

PesyAbTati

[ocnipxeHHss MiHepanbHOi LLiNbHOCTI ry64aToi KicTkv B
fedekTtax 3y6HOro psigy NpoTsKHICTIO 23 3y6u B cerMeH-
Tax npemonspiB i MonsapiB Nokasano: cepeaHe 3Ha4eHHs!
MaKcMUManbHOro nokasHWKa anbBEeOISIPHOI YacTUHM
HWXHBOI Lenenu 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 MakCUManbHi NOKa3HUK LWinb-
HOCTI KICTKOBOI TKaHWHM BinbLUMIA, HbX Ha BEPXHIN y 2,45
pa3a (noHag 200 %), pisHnugs goctosipHa, p = 0,000019.

Y rpyni cepegHix AedeKTiB pi3HWLSA NOKa3HUKIB He-
3Ha4yHa. TaK, MakcMMarnbHi 3HA4YEHHS BiAPI3HANMCA 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 LWenenu —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 LWiNbHICTb KICTKOBOI TKAHWHM CTaHOBWNA
1061,1 [866,5; 1255,7] HU, cepeaHe 3HaueHHs — 608,3
[440,5; 776,1] HU; Ha BepxHiii Lweneni 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-
TYPHWUI | PYHKLIOHaNBHUIA 3B’A30K MiX YNOPsiKOBaHO
XMBOK KICTKOIO Ta MOBEPXHEI0 iMNnaHTaTy, sika Hece
HaBaHTaXeHHs, Ma€e BUpiLLarnbHe 3Ha4YeHHs Ans cTabinb-
HocTi imnnanTary. i BBaxatoTb HeoBXifHOK YMOBOI ANs
TPMBAsIOro KMiHi4YHOTO YCriXy.

3asBnyan y KINiHivHiA NpakTuui nikapi-cromaTonoru
BMKOPWUCTOBYIOTb NOEAHAHHS KNiHIYHOI Knacudikauii
LLiNbHOCTI KiCTKOBOI TkaHMHM 3a Misch [11] 3 knacudika-
Li€t0 ONTUYHOI LWIMBbHOCTI KICTKOBOI TKAHWHM, LLIO 3amnpo-
noxoBaHa ayHcdingom (HU). 3a ummu knacudikauismm
KICTKY OL|iHIOIOTb 3@ YOTMPMa TUMaMu 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
rybyacTui wap; signosigae 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,
BiANOBIAHO [0 knacudikauii Misch HaBeaeHo Ha puc. 5.

[JocnigkeHHs WiNbHOCTI KiCTKM anbBeOonsipHOro
BiAPOCTKa BEPXHbOI LUENenu He BUSBMIO 3HAYYLLMX
BiAMIHHOCTEN 3a LM NOKa3HWMKOM Y OiNsHKaX i3 pi3HOK
NPOTSIXHICTIO. YacTile BOHAa BignoBsigana YeTBepToMy
Tvny 3a Misch — D4 (150-350 HU). 3a gaHumu dhaxosoi
niTepatypu, Tun kicTkn D4 HavacTile iaeHTUMIKyoTb Y
3afHi YacTuHI BEpXHbOI Wwenenu [12].

CepenHi NoKasHWKY LLiNbHOCTI KICTKY anbBeonsipHoi
YaCTMHN HWXKHBLOI LLenenu Manu icTOTHILWI BigMiHHOCTI
3anexHo Bif NPOTsKHOCTI AedbekTy (puc. 6).

Y pinsHkax, e aedektn 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» oedextu),
p = 0,0005. 3HayeHHs LWinbHOCTI Y «Manux» aedekrax
HWKHBOI Lenenm (608,3 + 80,2 HU) BiporiaHo BigpisHAnu-
91 Big napametpiB y «cepeHix» (p = 0,02), ane He manu
[OOCTOBIPHUX BiAMIHHOCTEN MOPIBHAHO 3 «BENUKAMUY
aedextamu (p = 0,08).

Cepen micueBux hakTopis, LIO BMMBAKTbL HA Mi-
HeparnbHy LWINbHICTb KICTOK Lienen, nepegycim Tpeba
BM3HauMTK nokauito. LWinbHicTb KiCTOK, Sk npaemno,
BULL@ Ha HWKHIN LWeneni Ta B NEPenHin AinsHui, HdXX y
BEPXHiii Weneni Ta 3agHix Bigainax [9,13]. Y pesynerari
JOCTiMXeHb BUSIBUNN MO3UTUBHY KOPEMNALit0 MiX MiHe-
PanbHOM LLSBHICTHO KICTKOBOT TKaHUHM LLENen i KinbKicTo
3y6iB y 3ybHoMy psagi [14,15]. MoxHa npunycTuTy, Wo
3aMeXHICTb LWNbHOCTI KICTKOBOI TKAHWUHK Bif KiNbKOCTI
3y6iB i NpOTSHKHOCTI AedpekTy 3y6HOro psfy BU3Ha4aoTh
OfHi 1 Ti cami chakTopu.

Brim, y Halomy gocnimkeHHi BUSHaUMnu, Lo Winb-
HICTb KICTKM arnbBeOmnsipHOi YacTUHM BinbLua B AinsiHkax i3

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

OpwuriHaAbHI AOCAIAKEHHS
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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.
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Puc. 6. CepenHst WinbHiCTb ryG4aToi KICTKM anbBeONsPHOT YaCTUHW HIKHBOI Lenenu y aedekTax

3y6HOrO psifly Pi3HOi NPOTSHKHOCTI.

[ani HaBeaeHo sk fosipumit 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.

MaKCMMarbHOH KiNbKICTHO BuaaneHux 3yois (23). PisHuus
CcepeaHix 3HayeHb LLNbHOCTI KICTKM 3a [ayHCcdhingom Mixk
«BEnuKUMUY (Hemae Tpbox i GinbLue 3y6iB) Ta «cepeaHi-
Mmn» dedektamu (Hemae ABOX 3yDiB) anbBEOMNSPHOI Ya-
CTUHUN HWXHBOI LLENenu B AiNsHLi MOnspiB i npemonspis
BiporigHa: 848,6 HU i 360,7 HU BianosigHo, p = 0,0005.
Mpwn «manux» gedektax 3y6HOro psgy (MPOTSHKHICTIO B
OAVH BUAANEHMI 3y6) ryGuacTuii Liap KiCTKOBOT TKAHWHI
MILHILLMA, HDK Npy «cepedHix» AedekTax, ane nocry-
naBcs «BenukuM» gedektam. MigBuLlieHa WinbHICTb Y
«Benukux» aedektax moxe OyTu NoB’si3aHa 3 BinbLUo
TPUBAnNICTIO CTaHy apeHTii. 30inbLeHHa TepMiHy cnpu-
YnHsie GinbLuy pe3op6uito rybyaToi KiCTKW 11 YLLiNbHEHHS
KopTUKanbHoro Lwapy [8,14]. Ha BepxHin weneni aHaTo-
Mi4Hi YMOBM € NEPELLKOAOH A5 30IMbLUEHHS LLINbHOCTI.

PesynbraTu, Wo ogepxanu, cBigvaTb: MOKa3HWKM
LLLINBHOCTI KICTKM HWXHBOI LLEENenu BianoBiganu Mexam,
BU3Ha4YeHnM ans Tvny D3, He3Baxatoum Ha JOCTOBIPHICTb
BiOMIHHOCTEMN NOKa3HUKIB. LLiNbHICTb KiCTKM Yy BENMKUX
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AedekTax Mana 3Ha4YeHHs, Lo Maixe BTPUYi NepeBuLLy-
Baro nokasHuk npu «cepedHix» aedgextax (p = 0,02), B
1,5 pa3a — npu «manux» gecgekrtax (p = 0,0005).

Yepes BenUKMIA AianasoH 3HayeHb, nepeabaveHnin
KniHiYHoto knacudpikauieto Misch, napameTtpu MiLHOCTI
KICTKW, LLO BCTAHOBUMW B LIbOMY AOCTIiMKEHHI, BignoBi-
nanu Tinbku 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 «Benukuxy» aedekrax
Mae BiporigHi BigMIHHOCTI Big «cepefHix» (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 3aMneXHO
Bif, MPOTSKHOCTI 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
LLINBbHOCTI KICTKM, LLO MatoTb CTATUCTUYHO BipOrigHi Big-
MIHHOCTI, B Pi3HUX AinsiHKax 3y6GHOro psiay.

MepcnekTMBM noganblunMx gocnigxeHb. Y [o-
CRifXeHHi, WO 3AiCHUKN, He BPaxoByBasnu 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 aKkTyaniaytoTb HaCTYMHi JOCIAKEHHS,
30KkpemMa Ans MiaTBEPAXKEHHS YW CMPOCTYBaHHSA BXe
BiJOMWX BiJOMOCTEN.
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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 Teparnii.

MeTa po60TK — OLHUTM BNAMB KOPOTKOTPUBAIONO NiABMULLEHOTO CNOXWBaHHS Ginka AOHOLLUEHUMW HOBOHAPOMKEHUMM Ta
foTauii L-kapHiTUHY Ha OCHOBHI NOKa3HWKK eheKTUBHOCTI NiKyBaHHS Y BiAAiNEHHi iHTEHCUBHOI Tepanii.

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

Pesynkratu. HemoBnsita 060X rpyn Manu CTaTUCTUYHO 3iCTaBHi aHTPOMOMETPUYHI XapaKTEPUCTVIKW Ha MOYATKY AOCTIMKEHHS.
Mponopuii giten obox ctatei Bignosigany Mexam 50 % nepueHTUNo. MNovnHaKUM 3 TPETOTO TUXKHS, CNIOXWUBAHHS Kanopii
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 MmrasmMu KpoBi, Lo ogepxany 6eanocepeaHbo nepes
BUMWCKOIO AiTe AoO0MY.

3aranom 3anpornoHoBaHa CTpaTeris Xap4yBaHHs crpusna noninweHHio NokasHWKiB gisyHOro Po3BUTKY Marntokis, cTatuc-
TWYHO BIPOTiAHO 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). BctaHOBMNM, 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 cnoxvBaHHs Binka Ha Tni foTauii KapHITUHY Cripusie NOKPaLLEHHIo pesynbTaris ¢i-
3WYHOrO PO3BUTKY HOBOHAPOZKEHWX | MOKa3HWKiB NepebyBaHHs y CTaLioHapi Ta Bia4iNeHHi iHTEHCUBHOIT Tepanii. AKTyanbHUMK
€ JOCTiMKEHHS 3 BiNbLUOK 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[iICHIOITL AOCMIMKXEHHSA AN MOLWYKY
ONTUManbHOI 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 BilLli aCOLIOETLCS 3 HEraTUBHMM
Hacnigkamm HeBponoriYHoro nporpecy Aiteir. Ocobnmeo
aKTyanbHUM Lie € AN NepeavyacHo HapOMKEHUX AiTel i3
HW3bKOK Macoto Tina [1,2].

lNoka30BMM LLOAO HEBPOMNOTiYHMX HACMIAKIB € BiACTa-
BaHHS NpypocTy 06BOAY rOMoBY LIOAO NEPLEHTUNBHNX
KpMBMX, SIKi po3pobreHi Ha niacTaBi ¢isionoriyHoro
pO3BUTKY NMOAIB i ManiokiB NepLioro poky XutTs [3].
BTOpuHHMM edekToM, L0 MOB’A3aHWiA i3 nowykamm
OMNTUMArbHOTO CKMagy MaKPOHYTPIEHTIB Y XapyyBaHHiI,
€ meTaboniyHe nporpamyBaHHsi TPUBANoro hisMyHoro
pO3BUTKY Ta CKnafy Tina mantokis. EkcnepumMeHTanbHi
[OCTifXeHHs1 Haganu ocobnnBo NEpeKoHNMBI oKa3n
LLOAO0 NpOrpamyBaHHS BUHUKHEHHS OXMPIHHSA Ta MoB’s-
3aHMX i3 HUM HeiHeKLiiHMX 3aXBOpIOBaHb Y JOPOCIIOMY
BiLli (LykpoBuUI AdiabeT, apTepianbHa rinepTeHsis ToLo)
[4,5]. 3ayBaxumo, LLO B YCiX NONepeaHix AOCIIKEHHSX
BMBYaNM HaMipHE CrOXWBAHHS HYTPIEHTIB 300POBUMU
HOBOHaPOKEHUMMU, SIKi HE Manu obmexeHb abo xapuy-
Banucs 3 NepLUMX roguH nicns HapogkeHHs [5].

YnHHI pekoMeHaaLii LLoao cTpaterii HyTPUTUBHOI Mia-
TPUMKV HOBOHAPOKEHMX Y 3aranbHii nonynavji JaioTb
3MOry OTpMMaTy 3aA0BINbHI pesynsratv. Brim, HesBaxa-
04/ Ha OOTPVMMAHHS PEKOMEHAALIN LOAO XapyyBaHHS
HOBOHAPOMKEHUX, BiACTaBaHHSA B PO3BUTKY, MOB’'A3aHe
3 HYTPUTUBHOK HEOCTATHICTIO, BUSIBNSIOTH Y MarokKis,
ki noTpebytoTb TpMBaNOi iIHTEHCUBHOI Tepanii Yepes 3a-
XBOPOBaHHS nepuHaTansHoro nepiogy. MNpo ue ceigyatb
3BiTV BiAdineHb iHTEHCMBHOI Teparnii HOBOHAPOMKEHMX.

[loBeneHo, Lo y KPUTUYHO XBOPUX AiTEN NepLioro
POKY XWUTTSI KOPOTKOTPMBANE NiABULLEHE CMOXWUBAHHS
6inka 1 eHeprii cnpuse WBKUALLIOMY ofyxaHHo [6]. Pak-
TOPMW, LLIO NEPELLKOKAOTb MOBHOLHHOMY Xap4yBaHHHO,
nobpe BigoMi: MOpyLUEHHST BHYTPILUHLOKMITUHHOI nepe-
[Javi curHanis iHCyniHy, NOPYLLEHHS MOTMMHAHHS FTHOKO3U
Ta 3HWKEHHS piBHSA NpaLe3naTHOCTI MITOXOHAPIN nig Yac
KPUTWYHOTO 3axBOPKOBaHHSA. Lli MexaHisMu nputamanHi
HOBOHAPOKEHNM Ta 3yMOBIIIOIOTb NiABULLEHNI kKaTabo-
niam Ginkis i noTpeBy B A0AATKOBIl eHeprii Ans NogonaHHs
3axBoptoBaHb [7,8,12].

Y 6araTbox 06cepBaLliiH1X 4OCTIMKEHHSIX Ta ONUTY-
BaHHSX LLIOJ0 Xap4yBaHHS! B HEOHOLLEHWX | JOHOLLEHNX
HEMOBIAT, SKi OAEPXKYIOTb MiKyBaHHSA BHACMIZOK KpUTWY-
HUX 3aXBOPIOBaHb, NMOKa3aHO: NpU3HayeHe i hakTM4YHO
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[IOCTaBreHe CMOXVBAHHS HYTPIEHTIB 3a3BuYail HIKYe
3a PEKOMEHZOBaHE, a KyMyNsATMBHWIA aediunT Ginka 1
eHeprii Moxe cTaHoBuTW [0 40—45 % npoTtsarom yciei roc-
nitanisauii [7]. Lli ocobn1BocCTi KOPENHoTb i3 TPMBARICTIO
noTpedu B LWTYYHIN BEHTUNALT NereHb.

Bigomo, Lo nig yac kpuTn4HOT XBopobu Aerpagavis
6inka nocuntoeTbes. BUBINbHEHHS LIMTOKIHIB, KOPTW3OT |
FOPMOH POCTY CMPUYMHAOTL NPOTEONI3 CKENETHNX M'A3iB
TaK, LU0 cneumdivHi aMiHOKMCNIOTU MOXYTb ByTI nepeHa-
npaBreHi Ta BUKOPUCTaHI sik cybcTpaTu Anst rKOHEo-
reHesy B neviHui. Lie Moxe BigirpaBatyt Baxnu1By porb
y 3aTpuMLi pOCTy HEMOBMST 3 0OMEXEHNMM 3anacamm
6inka Ta eHeprii [7]. 3aranbHOBKM3HAHOK CTpaTEriEto,
IO CrpsIMOBaHa Ha MOKpaLLeHHs (i3NYHOro PO3BUTKY
MarniokiB, € 3abe3neyeHHst JOCTAaTHLOK KinbKiCTIO Mpo-
TeiHiB y rpyaHoMy Monoi abo dopmyni Ans rofyBaHHS i
[OHOLLEHUX, | NepeaYyacHO HapOMKEHMX AiTer. Xap4oBi
npoTeiHn 3abe3neyyroTb He3aMiHHi amiHoKMCnoTK Ans
cuHTesy Binka, Lo HeobXigHWA Ans pocTy.

Hopmu cnoxuBaHHs npoTeiHy Ta cTpaTerii niasu-
LLieHHs1 BMICTY Birka LLoA0 NpOTOKOMNbHMX PEKOMEHAALLIN
3anMLLIaKTLCA NPeaMeToM HaykoBoro noLuyky [9]. Mepea-
ycim npobriema akTyanbHa Ans Aitei, ski Hapogunuest 3
Macoto Tina meHLue Hixk 1500 r, i e obmMexeHe Kono
[OCnimKeHb NPUCBSAYEHE MOLLIYKY ONMTUMAnbHOTO CroXW-
BaHHs1 NpOTeiHy B AOHOLWeHwX aiter [4,10].

[loBeaieHo, WO MiABULLEHE CNOXUBAHHA binka 3
[OCTaTHIM eHEPreTUYHUM 3abe3neyeHHsIM Crpusie aHa-
60ni3amy B HEJOHOLLIEHNX HEMOBIISIT, Y HOBOHAPOKEHMX i3
XipypriuHumu npobnemamu Ta aiten 3 onikamu. ETanoHHy
notpeby B CNOXMBaHHI NPOTETHIB JOHOLIEHUMU Y NEPLUNIA
MiCAILb KMTTS, 3rQHO 3 OCTAHHIM CUCTEMATUYHIUM Orst-
[OM, BI3Ha4aKTb Ha piBHi B 2,5 r/kr Barv Ha [o6y. BTim
LiTv, SiKi MaKOTb 3aXBOPIOBAHHS NEPUHATANBHOTO Nepiogy,
noTpebytoTb BinbLUIOi foTawii eHeprii Ta NpoTeiHy, MatoTb
npobnemu 3 xapyyBaHHam [11,12].

LLle ogHa cTparteris, LLO NPOTAroM OCTaHHIX POKiB CTa-
na npeaMeToM JOCTiLKEHb, — NOKPALLEHHS pe3ynsTaTiB
BUXO[KYBaHHS1 HOBOHAPOKEHUX LLNAXOM AoTauii L-kap-
HITUHY B Nporpami HyTPUTUBHOI MiATPUMKK. BiH Bigirpae
BaXIMBY POMb B OKUCHEHHI XXMPHUX KUCTOT LLNSXOM Mo~
NETLEeHHs TPaHCMOPTYBaHHS JOBrOMaHLIIOBUX XXUPHUX
KUCIOT Yepe3 MITOXoHApianbHy membpaHy. OTpumaHa
€Hepris MoXe CrpUATW NOKPALLIEHHIO CUHTE3Y NPOTETHIB.

KapHiT“H — yMOBHO He3aMiHHa NOXMBHA PEYOBUHA,
LLIO MICTUTBCA B XXIHOYOMY Mostowj, i AodatoTb 40 AUTAYOT
dopmynu. BinbLuiCTb oCRimKEHD, O 3AINCHEH paHille B
HELOHOLLIEHWNX HOBOHAPOIPKEHMX, HE [LOBENM MOMIMNLLEHHS
pesynbTaTiB NMikyBaHHS MasokiB, KpiM 36iMbLLEHOTO BMICTY
KapHITUHY B nna3mi 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]. JocnipxeHb 3a y4acTio Hapomxe-
HUX y CTPOK AiTel, ski noTpebyBanu iHTeHCUBHOI Tepanii,
MalbKe He 3aiNCHIoBanu.

OTxe, ONTUMI3aLlist HYTPUTUBHOI MIZTPUMKM JOHOLLE-
HUX HOBOHAPOMKEHMX LUMSXOM NiABuLLEHOI AoTauii Binka
3 L-KapHIiTMHOM € NepcnekTUBHIM HanPSMOM HayKOBOrO
MOLLYKY B rany3i HeOHaTanbHOI iHTEHCMBHOI Tepanil.

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 foTauii Ginka (LLoAo 3BMYaHOTO CMOXMBaH-
Hs) Ta AodaBaHHS L-KapHiTUHY B mporpami xapyyBaHHs
[IOHOLLIEHVX HOBOHaPOIKEHUX, AKi NOTPebyoThb iHTEeH-
CUBHOI Tepanii, 4acTb 3MOry MNOKPaLLMTU MOKa3HWUKK
BUXOKYBaHHS AiTeN y cTauioHapi.

[ocnigpkeHHs 3OiicHUNN B BigdiNeHHi iHTEHCUBHOI
Tepanii HOBOHaPOMKEHMX TPEeTUHHOTO piBHs KHIT «3ano-
pisbka obnacHa autada nikapHs» 30P, Wo € KniHiYHO
6a30t0 3anopi3bKoro AepxaBHOMO MeauKo-hapMaLie-
BTUYHOrO yHiBepcuTeTy. 3annaHoBaHO NpOCNEKTUBHE
paHOOMi30BaHe KOHTPOMbOBaHe AOCRIAXKEHHS, B sike
3aryyanu giten pisHUX TepMiHiB rectauii (Big 24 go 42
TWXHIB). Mantoki cTpaTtudikyanm 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 HeMOBNAT, AKi HAPOKEHI B TEPMIHI
noHag 37 TWxHiB. HOBOHapOmKeHUX TpaHCNopTyBanm 3
nonorosux 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 MopyLUyBaro NpOTOKON AOCMiMmKeHHs. 3HadyLia
yHiBEpCaAnbHa BMMOra Ans 3anyyeHHsl B JOCMIMKEHHS
— HeobXifHICTb NOJOBKEHOI LUTYYHOT BEHTUNSALLT NereHb
noHag 72 roavHW, 3yMOBMeHa KPUTUYHUMKU CTaHamu,
L0 BMHUKNW 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 LWOAO TepMiHy rectauii (OuiHoBanu, BUKOPUCTO-
BYIOUYM HOMOrpammn i3N4HOro po3BuUTKY nnogis Fenton
2013), nauieHTiB i3 BPOmKEHUMI BagamMu pO3BUTKY, SIKi
notpebyBanu XipypriYHoro nikyBaHHs, Marntokis i3 BpOxe-
HUMW NOPYLIEHHAMM MeTaboniamy, XpOMOCOMHUMM
aHomanismm, ocib i3 TepMiHanbHUMK CTadisMK 3aXBO-
PIOBaHHS NeYiHkvM abo HUPOK, HEMOBNAT i3 recTaliiHiM
BiKOM <37 TWKHIB.

Tak, Ha eTani obcTexeHHst 3anyynnu 63 aiten, ane
Hagani 3 AOCHIMKEHHS BUKITHOUMIIM YOTUPBOX MarTtoKiB:
O[IHOTO — Y 3B'SI3Ky 3 BMSIBMEHOI BPOKEHOK Bafo
cepus 3 XipypriYHO0 KOpEKLIE, 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 LWOA0
TepMiHy rectauii (puc. 7).

30BHIlLHE AnXaHHA Yy Aiteit 06ox rpyn 3amilanm
LUTYYHO BeHTUMsLieto nererb (LUBJT) ao BigHOBNEHHS
piBHs1 cBigoMocTi, cTabinisaLii yHKLT cepLeBO-CyaNHHOT
CHUCTEMM Ta NOSIBY €DEKTUBHOTO CaMOCTINHOIO AMXaHHS.

[ns BUBYEHHS pe3ynbTaTiB BNNMBY Pi3HWX CTpaTerin
XapyyBaHHS Ha Hacniaku nikyBaHHs B CTaLlioHapi BCiX
HEMOBSIT PAaHAOMHO NOAINUIM Ha 2 rpynii 3a 40MOMOTO
BUMNaAKOBKX YMCeEN, 3reHepoBaHuX y nporpami Statistica.

Y rpyny ctaHgapTHoro xapyyBaHHs 3anyuunu 30
AiTen, sk OTpUMyBanM NepPeBaxHo rpyaHe mMomnoko. Ha
NoYaTKoBOMY eTani HaAaHHs OMOMOTM AiTAM NpU3HaYu-
NV 30HI0BE Xap4yBaHHS, a MICMs BiAHOBMEHHS KOBTAHHS
BOHU Oynu nepeBefeHi Ha rogyBaHHs rpyabMu abo 3
nnaweykn. O6’em xapyyBaHHS 36iMnbLUyBanu LWoAHS
MOCTYMNOBO, KOPUCTYIOUUCH KITIHIYHAMK O3HaKamu Torne-
PaHTHOCTI 40 TXi.

Y rpyni gocnimkeHHs (29 aiteit) npusHaqmnnm otauio
npoTeiHy 10 PiBHs criokusaHHa 3,5 r/kr/no6y. I aaiicHnnn,
BMKOPUCTAaBLUM Xap4oBy Ginkoy 106aBKy, LLO Npu3HaYeHa
ANs 0OAaBaHHs B rpyaHe Monoko abo dopmyny ans
rofyBaHHsl, 40 iHOMBIOYyanbHO HeobXxigHoro piBHs. Llei
dopTudikaTop € rigponisatoMm kaseiHy, Wo He MiCTUTb
rnoTeHy. 3a3Buyari i BUKOPUCTOBYHOTL Ans hopTudikaLii
Y He[JOHOLLIEHWX AiTew.

®opTundbiKaLlito NOYMHANM Npu eHTeparibHOMY 3acBO-
€HHi 06’emy 80-90 mn/kr/goby. HeobxiaHy o3y 36ara-
yyBaya po3paxoByBany LLOAEHHO, AOAAKYN HEOOXIOHY
KinbKiCTb y rpyHe Moroko abo hopmyrny Anst rofyBaHHs.
[na po3paxyHKy BUKOPUCTOBYBanW ycepenHeHi [AaHi
OO BMICTY NPOTEiHY B rPyAHOMY MOMOL XiHOK, SKi
Hapoaunu B TepMmiH [11], Ta BMicTy Binka BignosiaHo a0
IHCTpPYKLUIi B pasi rogyBaHHs chopmynoto. 3a3suyari 1obo-
BY KiNbKiCTb chopTuchikatopa piBHOMIPHO PO3noainanu B
yci nopuii npn 30HA0BOMY roAyBaHHi Ta B 4 nopuii, KO
[iTM MOIMM CaMOCTINHO KoBTaTw. [icnsa Bunucku 3i cTa-
LiioHapa 36arayeHHs rpyaHoro Monoka popTtudikatopom
MPUNUHSATN.
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Tabauusa 1. XapaktepucTuka rpyn LOCTILKEHHS!

Crangaprie xapsyann, n =30 Toyna sGarasenn, n =29

TepmiH rectaii, TVKHI

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

QO6Bif ronosu, cM
Xnonuuku, n (%)
fivatka, n (%)

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

Kecapi po3TuH, n (%)

TinokcnyHo-iemiyHa eHuedanonaris, n (%)
HeoHatanbHwii 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

[lonaTkoBO BMKOpPUCTANM BBEAEHHA npenapaTiB
L-kapHiTuHy B f06O0BI f03i 50 Mr/kr/noby aitoyoi peyo-
BUHW. EHTEpanbHe BBeEHHS KapHITUHY NOYMHANM, Komnu
06’em xapuyBaHHs ctaHoBuB 90-100 mn/kr/goby. [Ans
LIbOro BUKOPUCTOBYBASN CUPOT, KA MICTUTb L-KapHITUH.
[oboBy [03y KapHITUHY BBOAWIW B TPY NPUIAOMK, [ofa-
toun B chopmMyny Anst xapyyBaHHs abo rpyaHe MOMOoKO.
MapeHTepanbHe BBEAEHHS KApHITUHY BUKOPUCTANN ANst
3anobiraHHs HAKOMMYEHHIO BTOPVUHHOTO AeILIUTY, OCKiNb-
ki1 gitv npotsrom maike 10 AHIB HE MOrMW OTPUMYBATH
HeOoOXiaHWIA AN HOPMAnbHOTO rofyBaHHS EHTepasibHUN
06’em. [Jokv anTVHA He NoYvHana OTPUMYBaTU Ha3BaHMUI
06’eM eHTepanbHOMo XapyyBaHHs, L-kapHiTuH BBOAUNM
y chopmi posunHy ans iHdyasii, gogaroum fobosy 403y B
MiAroTOBNEHY B BiAAINEHHI CyMiLl PiAVHM 1 €NEKTPONITIB,
SIKy BBOAWNM 3a3BM4all NpoOTAromMm Aobu 3 0gHaKOBOK
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-
HS CTaHgapTu3oBaHi 3a pekomeHgauismm BOO3. [1Ba
aHTPOMOMETPUCTU BUKOHANM BUMIPIOBAHHSI HE3ANEXHO
OfVH BiZ ogHoro. Bary Bu3Hayanu 3 To4HIiCTIo 40 5 1 Ha
KanibpoBaHWX enekTPOHHKX Barax. FAKLO B pesynsrari
BUMIpIOBaHHS pi3HMLSA 3a Baroto nepesuLysana 50 r, 3a
[OBXWHOK — 7 MM, 32 06B00M ronoBu — 5 MM, To 061aBa
CniBpOGITHVKY NOBTOPOBaNY NPOLESYPY.

PesynbraTu sictaBunu 3 Homorpamamu isu4Horo
po3BuTKy ®eHTOHa, HOMOrpamMmamu NoCcTHaTanbHOro
po3BUTKY HOBOHapomkeHux BOS, 3pincHunn nopis-
HAMbHWI aHani3 nokasHukis 3a rpynamu. [looatkoBo
30INCHUNN KOMMIEKCHE OLIHIOBAHHSI COMaTUYHOMO Ta
HEBPOMOriYHOro cTaTycy MantokiB. BioxiMiyHWA npodinb
HOBOHAPOKEHNX BMBYANMN LLOTUXHSA. EdeKTUBHICTb
foTauii L-kapHiTUHY OuiHIoBanu, BAMIPIOKOYM Na3mMoBy
KOHLieHTpaLito BiNbHOI PEYOBWHW Ha NOYaTKy AOCHIIKEH-
HSl Ta nepen BUNMCKOHD; 6e3neKy HaBaHTaXEHHS Ginkom
Jocnifdxysanu 3a piBHeM heHinanaHiHy B nnasmi Kposi.
[1ns BU3HAYEHHS LMX JaHUX 3aCTOCyBarim METOZ PiANHHOI
xpomarorpadii mac-cnektpomerpii (LC MS-Agilent 1260
Infinity HPLC System, CLLA).

CTatncTMYHO pe3ynbTaTtit onpauioBanu 3a Aono-
MOrot komm'toTepHux nporpam Statistica 13.0 (TIBCO
Software Inc., niueHsis Ne JPZ8041382130ARCN10-J) Ta
Microsoft Excel 2013 (niueHsis 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 (BEpXHil (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 (%). [ins ouiHoBaHHS BIpOrigHOCTI Pi3HML
abCoMIOTHNX 3HaYEHb CepenHixX BENMNYMH MK He3anex-
HUMK BUGIpKaMu BUKOPUCTaNK HeNmapameTpuyYHi MeToau
CTaTUCTMYHOTO aHanisy — kputepin ManHa—BiTHi (U).
PiseHb p < 0,05 BU3HauMnK K BIipOrigHWIA y BCX TecTax.

[JocnifxeHHsa 34iNCHUAN BIAMNOBIAHO A0 NPUHLMNIB
lenbciHCbKOT Aeknapauii. MpoToKon AoChiMKeHHs CXBa-
NEHO NOKaNbHUM ETUYHUM KOMITETOM YCiX 3a3Ha4eHnX y
poGoTi ycTaHoB. Nepen 3anyyeHHsIM AiTeN Y AOCTIMKEHHS
BiZ yCix 6aTbkiB 0AepxKanm NMCbMOBY iHPOPMOBaHy 3rogy
Ha y4acTb.

Pe3yabTatu

3aranom y gocnimKkeHHs 3any4unm 59 HoBOHapOMKEHMX:
30 nauieHTiB — y rpyni ctaHgapTHoro xapyyBaHHs (CX),
29 — y rpyni 36ara4yeHHs NPOTEiHOM i KapHiTUHOM (I"3).
XapaKkTepucTuKkn HEMOBNAT AeTanbHO HaBeaeHi B mabnu-
ui 1. Tpynn gocnimkeHHs 3iCTaBHi 3a recTauiiH1M BiKOM
Ta aHTPOMOMETPUYHUMM XapakTePUCTUKaMU LiTel npu
HapomKeHHI. BusiBunu 3HadyLLy pisHULIO po3noginy 3a
CTaTTIO B KOXHIN rpyni, OCKINbKW NepeBaxanm Xmonymku
(70 % Ta 62 % BignosigHo). [itn 060X rpyn Manu nposisu
NOMIPHOT acdikcii NPy HapOMKEHHI, SiKy BM3HAUMIM 3a
LWwkanoto Anrap. BigcoTok nomor, siki NpoBeAeHO 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.
Mponopuii Barv npu HapomkeHHi Ta 0bBoay ronoem He-
MOBnAT 0box ctaren 6ynu B mexax 50 % nepueHTumio.
oo moxuHK Tina npu HapomxeHHi 0buaBi KoropTu
Manu nokasHuku B mexax <90 % 1a >50 % npoueHTunio,
CTaTUCTUYHO 3icTaBHi (mabs. 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 30inbLUyBanm 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 poby —
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 36iMbLUEHHS Xap4yBaHHS, L0 Aano
3Mory 3giiicHIoBaTK foTauito Ginka npoTsrom nepLioro
TWXKHS NiCNs HAPOMKEHHS. 36iMbLUIEHHS NPUMHSATN, KON
KiNbKICTb CMOXWUTOrO xapyyBaHHA 3a foby cTaHoBuna
150—165 mn/kr. Y xogHOMY BMNafKy He 3AiliCHIOBanm
napeHTeparbHe XapyyBaHHS 3 BUKOPUCTaHHAM NinigHUX
€MyrnbCiil Ta aMiHOKUCIIOT, BiANoBIAHO A0 pekoMeHaaLin
ESPGHAN/ESPEN/ESPR/CSPEN 2018. ns 3abes-
NEYEeHHs PiAVHOK BUKOPUCTOBYBAMM PO3YMHM TTHOKO3N,
Ky BBOAWIIN NapeHTeparnbHo; Lie 3abe3neyysano Meta-
6OonivHy LUBMAKICTb CNOXMUBaHHSA 4—6 Mr/kr/xB. 3aranbHe
CroxmBaHHs Ginka Ta kanopii, OCArHyTe B AOCTIIKEHHI,
HaBeaeHo Ha puc. 2i 3.

OTxe, NpOTAroM ABOX TWKHIB 3adpikcyBanu He-
O[HOPIOHICTb CMOXMBAHHSA Kanopin y rpynax 3i 3Hay-
HUM BIOXWINEHHSAM Bif cepefHix MOoKasHWKiB: 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-
MyBasiv 4OTaLito BYrneBOAHUX Karnopii napeHTepansHo y
¢hopmi po34mHy rmnoKko3u. MounHauM 3 TPETBOTO TUXKHS
XUTTS | Hagani, BCi MamntoKu 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 Kasiopiv 4iTn ogepanu Ha Thi pisHoro cnieBsigHO-
LueHHs 6inok / kanopii. Tak, KinbKiCTb HEBINKOBMX kanopii,
Ky ATV cnoxmBanu Ha 1 r xap4oBoro 6ifka, CTaTUCTUYHO
[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, Ue 3abe3neyysano piBeHb
CMOXMBaHHS Ginka Ta kanopin y rpyni cTaH4apTHOro Xap-
YyBaHHs! Ha piBHi cniBBigHOLEHHs 2,0 r Ginka Ha 100 kkan,
Lo € CTaHAapTHO pekoMeHAaLlieto [10]. 3anponoHoBaHa
cTpareris aana amory 3abeaneunTy cniegiaHoLeHHs B 3
Ha pisHi 3,0 r/ 100 kkan.

besnocepenHbO CNOXMBaHHS MPOTEiHYy 30inbLuy-
Barocsi LOTWKHA B 000X rpynax Ao Yacy BUMUCKU 3i
cTauioHapa (puc. 3).

3a faHvmu, Wo HaBefeHi Ha diarpamax, B rpyni
3barayeHHs;, novmHato4m 3 7 4oou XKTTS, Baanocs 3abes-
neunTu gotauito Binka Ha pisHi Maxe 3,5 r/kr/go6y. Lle
BignoBigano ¢asi «BigHOBNEHHSY AN KPUTUYHMX 3aXBO-
prOBaHb NeprHaTanbHOro Nepioay, a 3aranbHa Ao3a binka
csirana MakcumarnbHO PeKOMEHI0BaHOI [iMs CNOXMBAHHS
[7]. Npu ubOMy 3adhikCyBann HU3bKMIA PiBEHb BIOXUIEHHS
Bifj CEPeaHbOro; Le OOCATHYTO 3aBASKU LLOAEHHOMY
KOMM'IOTEPHOMY PO3paxyHKy Nporpamu xapyyBaHHs
mantokie. Tak, Ha 14 Ta 21 gobu gitn '3 cnoxueanu
npoteinun y gosi 3,5 (3,4; 3,6) r/kr/noby Ta 3,5 (3,5; 3,5)
r/kr/poBy BianoBigHo. 3aranom cnoxuTuin Binok ckna-
[iaBcsi 3 NpOTeiHiB rpyaHoro Moroka abo opmynu — 2,3
(2,3; 2,5) r/kr/poby Ta 2,4 (2,3; 2,6) r/kr/goby BianoBigHo.
[HWK Ginok 3abe3neveHuin hoptudikatopom. 3aranom
OOTPUMaHO AM3aiiH AOCHIMKEHHS, @ 3arasibHa KiflbKiCTb
MPOTEIHIB BUSIBUNACS BULLOKO, HDX PEKOMEHA0BaHI PiBHi
CMOXVBaHHSA JOHOLLEeHUMK AiTbMu. CnoxmBaHHs binka
marnoKamy npy CTaHAapTHOMY XapyyBaHHi Ha 14 Ta 21
Loby cTaHoBuno B cepeaHbomy 2,35 (2,30; 2,50) r/kr/poby
Ta 2,40 (2,30; 2,50) r/kr/goby. CTaTCT4HO XapuoBwii
NpoTeiH He BiApi3HABCS B rpynax AOCMIMKEHHS, a 3a
piBHEM cnoxwvBaHHs B rpyni CX HOBOHApPOMKeHi OTpUMy-
BaIu KinbKiCTb NPOTEiHIB, LU0 BiANOBIAaNa YMHHUM PEKO-
meHpaauisam [7,11]. B obox rpynax Ha 7 foby NnikyBaHHs
AiTY He OTPUMYBanM AOCTaTHBOI KinNbKOCTi Binkis yepes
TPYZHOLLi 3 TONEPaHTHICTIO 10 Xap4yBaHHS Y HanGinbLL
HecTabinbHMX mantokiB. Lle nigkpecnioe akTyanbHicTb
npobnemu ManbHyTpuLii HaBiTb Yy BYAaCHO HapPOMKEHNX
LIiTEN Y BiOQINEHHAX iHTEHCUBHOI Tepanii. MopiBHIOKYUK
CMOXUBAHHS 3aranbHoi KinbkocTi 6inkiB y cTabinbHy dasy
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KapHiTUH, MkMonb/n deHinanaHiH, MkMonb/n

KapHiT1H, MkMonb/n

180,0
160,0
140,0
120,0
100,0
80,0
60,0
40,0
20,0
0,0

350,0
300,0
250,0
200,0
150,0
100,0
50,0
0,0

80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

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

30 35

—o— bas30BWit piBeHb
—m— OcTaToyHe BUMIpHOBaHHS

30 35

—o— basoBuin piBeHb
—m— OcTaTo4He BUMIpIOBaHHS

5 10 15 20 25
5 10 15 20 25
5 10 15 20 25

BUXOKYBaHHS, 3ayBaXVMO, LLO BUSBUMK CTATUCTUYHO
3HauyLLy pisHunLio, 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/go6y (U = 50,0000, p = 0,0001) — Ha 21 geHb.

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

MixHapogHa 6a3a aaHux, B siky HaaXoasaTb pesyrb-
Tatv 3i 133 nabopartopii, NOBIAOMMSE NPO CepeaHin
rpaHuYHWIA piBeHb Ans cheHinanadisy 130 mkmons/n (pia-
Na3oH 3HayYeHb — 65—234 MkMonb/N); piBHI heHinanaxiny

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

30 35

B KPOBi HEOOXIAHO MIATPUMYBATU B YCiX MALLIEHTIB Y MeXax
120-360 Mkmonb/n. Y HaoMy AOCHIMKEHHI CepepHil
piBeHb (beHinanaHiHy B nnaami KpoBi Nepes novaTtkom
dhopTudikauii craHosms 91,18 (65,56; 112,61) Mmkmonb/n,
HanpuKiHLi obcTexeHHs — 88,07 (62,49; 112,40) Mkmonb/n
(U=429,0000; p=0,7618). ¥ >xo0HOro Masntoka He BUsIBU-
NV NePEBULLIEHHS NOPOTOBOTO PIBHS LIiET aMiHOKCNOTK, @
OTXe BUKOPWCTaHHs! 3anponoHoBaHoi cTparterii 6e3neyHe.

Kpim Toro, focnigxysanm piBeHb CEHOBUHM Nasmu,
SKUA MPOTSATOM YCbOro AOCIMKEHHS HE NEPEBULLYYBAB pe-
dpepeHTHi NoKa3HKKY B YCiX MantokiB. Tak, HanpuKiHLi nep-
LLIOTO TWXKHS NepebyBaHHs y CTalioHapi Ce4OBVHa Nnasmu
y rpyni CX cranosuna 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

Craugapru xapuyaanns,n = 30| Ibyna saraven n =2

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 noba abo unucka® 3330,63 £ 392,00
Xnonui, AOBXHHa Tira, cM

Mpy HapomKeHHi 52,71 +1,52

7 noba 53,00 + 1,48

14 noba 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 nob6a 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 pnoba abo sunucka 35,21 £ 1,06
21 poba abo Bunmucka? 35,89 + 1,30
28 noba abo Bunucka* 36,19+ 1,33
Aisuara, 06Bia ronoBu, cm
Mpy HapomKeHHi 33,61+ 1,05
7 poba 33,56 + 0,85
14 pnoba abo sunucka 34,17 £1,22
21 noba 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 craHosuna 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 ctaHosuna 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
BiOpPI3HABCS Ha BCiX eTamax, BiAnoBigaB HOpMamnbHUM
pedepEeHTHNM 3HAYEHHAM BiAMOBIAHO A0 Biky. it He
Marm 03HaK rocTPOro ypaKeHHst HUPOK 3a KracudikaLlieto
KDIGO (2012); pieHb aiype3y focTaTHil Ha BCix eTanax
06CTEXEHHS.

[loTauito KapHITUHY KOHTPOSTHOBAIM 32 PIBHEM BINIbHOT
PEYOBMHM Ha NOYaTKy JOCMIMKEHHS Ta B KiHLi NepeBipku
rinoTean. PiBHi BiflbHOTO KapHITUHY 3HAYHO MiABULLEHI B
Aiten rpynu dopTudikauii. Tak, 3a ocTaHHIMU AaHUMK,
piBEHb BifIbHOTO KapHITUHY B cepeaHbLOMY cTaHoBMB 96,18
(76,33; 119,32) mkMonb/n, a B NepLUKX 3paskax y L rpyni
— 24,17 (20,22; 36,29) MKMONb/N, Pi3HNLS CTAaTUCTUYHO
BiporigHa (U = 35,0000; p = 0,0001) (puc. 5).

Y rpyni CTaHAAPTHOTO XapyyBaHHS Pi3HULSA MiX
BUXiOHAMW JaHUMK Ta pesynbsTatamu, Lo BCTaHOBWIU
HanNPUKIHUI JOCHIMKEHHS, LOAO PIBHIB BifbHOrO KapHi-
TWHY TaKOX CTaTUCTWYHO JOCTOBipHa. Lle 3ymoBneHo
HaOXOMKEeHHAM KapHIiTWHY 3 MONOKOM Matepi abo 3
opmynot Ana xapyyBaHHS, WO TakoX MICTUTL Len
KOMMOHEHT (puc. 6). Tak, piBeHb BiflbHOrO KapHITUHY Ha
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noyaTky gocnigxeHHs craHosus 13,67 (10,08; 18,61)
MKMONb/, HanpukiHui — 24,97 (18,99; 38,85) Mkmonb/n
(U =202,0000, p = 0,0002).

3ayBaxumo, L0 30BHILLHSA JoAaTKoBa JoTallis kap-
HiTUHY B 003i 50 Mr/kr/goby npr3BoaMTL A0 MiABULLEHHS
piBHS NNa3MOBOrO KapHiTUHY Maixe B 3,5 pasa.

3adikcyBanu 3HauyLli BiAMIHHOCTI 3a 36iNbLueH-
HAM Macw Tina Mix rpynamu obctexenux (mabr. 2).
OpieHTytoumnch Ha y3aranbHeHi AaHi (He BpaxoBykoum
cTatb, mabn. 3), BCTaHOBWUNKW: HemoBnaTa B rpyni CX
crnovatky BTpatunm Ginblue 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 BUHAYWUIN CTaTUCTUYHO iCTOTHILLE
36inbLeHHs 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 BigAiNEeHHi 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 xapyyBaHHs, n = 30! Fpyna 36ara4yeHHs, n = 29*

Maca Tina, r
Mpy HapomKeHHi

3265,13 + 366,60

7 poba 3224,00 419,64

14 pnob6a 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 pno6a abo sunucka 34,90 £ 1,19

21 no6a abo sunucka? 35,56 + 1,41

28 foba 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

L kinbKicTb AiTen i3 1 go 14 [o6u cnocTepekeHHs; 2 KinbkicTb crnocTepexkeHb 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 36ara4yeHHs, n = 29 _

[leHb BiAHOBNEHHS Baru Npu HapOKEHHI
36inbLueHHs Barw, r/kr/poby

Tpueanicte LB/, aHi

Tpueanicte nepebysanHs 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 SKUX YK€ Ha CbOMYy 00y 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-
Lo 3a (Pi3M4HUM PO3BUTKOM 3anexHo Big ctarTi. Y aiten
i3 '3 He3anexHo Big cTaTi cnocTepirany CTaTUCTUYHO
[OCTOBIPHO Kpalle 306iMblUeHHst Macy, JOBXMHM Tina i
06Boay ronosu. lNpoaHanidyBaBLUM CEpPeAHi 3HaYEHHS
NOKa3HWUKIB (hi3NYHOTO PO3BUTKY Martokis 3a JONOMOrOK
aiarpam kpusux PeHTOHa, Lo aganToBaHi 40 50 TWXHA
CKOPEroBaHoOro BiKy, BUSIBUNK MapanensHuin xapaktep
30inbLUeHHs MacK Tina i 06BoAy ronoBu B Martokis i3
I3, NouMHaKuY Bif MEPLLOO TUXHS XMTTS. [Ins HOBOHa-
POMKEHUX FPYNK CTaHAAPTHOrO rofyBaHHs crnocTepiranu
HU3XIOHWIA XapakTep LyX napameTpiB Bid HapOMKEHHS
[0 CbOMOTO AHS XMTTS. BTim, Hagani HanpsiMok rpacbika
3pocTaHHst 3MiHMBCS, HabyB BUCXIOHOMO XapakTepy, na-
panenbHO KpuBiiA, LWo Bignosigana 50 % nepueHTunto.
3a gaHumu, Wwo HaseaeHi B mabuyi 3, BioMiHHOCTI
hi3M4HOro po3BUTKY MarstokiB 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.

KpiMm 3aranbHuUX NO3UTMBHUX pesynbraTiB 3acToCy-
BaHHA 3anponoOHOBAaHOI CTpaTerii XapyuyBaHHS aiTen y
BiOAINEHHI iIHTEHCUBHOI 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 CTATUCTUMYHO BiporigHa
(U = 258,00, p = 0,0069).

06roBopeHHA

Y pesynerati JOCRIMKEHHS BUSBUMNK, O KOPOTKOTPY-
Basne CnoXuBaHHS Gifka B NOEAHaHHI 3 30BHILLHLOK
[oTalield KapHiTUHY CpUSe MOKpaLLeHHI di3nyHOro
PO3BUTKY [IOHOLUEHWX HOBOHAPOMXKEHMX, siKi nepeby-
Banu Ha NiKyBaHHi B BiZineHHi iHTEHCMBHOI Tepanii.
MpoananiszyBanu 790 aHTPONOMETPUYHUX NapaMeTpiB
59 mantokiB (Maca Tina, 4oBXUHa Tina i 06Bia ronosw),
SKi BU3HAYanM LLOTUXHS Bify HAPOKEHHS 4O BUNUCKM 3i
cTauioHapa. lNopiBHSBLUM ofepXaHi AaHi i3n4HOro po3-
BUTKY HOBOHaPOIKEHMX i3 HOMOrpamamu pocTy Nnogis
deHToHa Ta BOO3, BcTaHOBMNM iCTOTHI BiAMIHHOCTI 3a
ZoBxuHoto Tina [9]. Ha BigmiHy Big macu Tina i o6soay
ronoBu, 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-
rpaivHOro perioHy, HauioHanbHOCTI AiTel Ta OXONne
nesHy nonynsuito. Tak, PeHTOH po3pobnss HoMorpamu
Ha MigcTaBi AaHuX, WO OTPMMaHi Ans xutenis KaHagm
Ta Cnonyyenux LLTatis Amepuku.

Y 2015 poui onybnikoBaHo pe3ynstatit pob6oTu
INTERGROWTH-21st. Lle GaraToLeHTpoBe A0CHimKeH-
HSl, CMPSIMOBaHe Ha Po3pobrieHHs HOBOTO CTaHAapTy
Macu Tina HOBOHApPOMKEHWX, BPaxoBytouM BigMIHHOCTI,
BU3HaYeHi B pisHMX kpaiHax [15]. MopieHsHO 3 giarpamamu
deHToHa, giarpamu INTERGROWTH-21st matoTb TeH-
[eHLi0 10 3HaYHOI igeHTMdikaLii HeMOBNAT, ManKX LLOAO
TepMiHy rectauii npu HapomkeHHi. OTxe, ineanbHoOro
iHCTPYMEHTY OLliHIOBaHHSI aHTPOMOMETPUYHMX NOKA3HU-
KiB, Ha anb, 4oCi Hemae. MOXIMBUM NePCNEeKTYBHUM
HayKOBMM HanpsiMoM 6yaie BUBHEHHS! KOTOPTU AiTER, ki
HapomKytoTbCs B YkpaiHi abo B CxigHin €sponi.

BuByeHHo poTauii Ginkis y paHHbOMY AUTUHCTBI
Ta B Nepioai HOBOHAPOMXKEHOCTI NPUCBAYEHO Ynumano
nyonikaLii, Lo XxapakTepU3yTbCA Pi3HUMM CTYNEHSIMM
[0Ka30BOCTi. 3a3Buyaii Li AOCNIAKEHHS OXONIOKTh
KOropTy Aitewn i3 macoto Tina meHwe Hix 1500 r. Ou-
3aiH 6araTboXx AOCniAKeHb OLHAKOBWIA: NiABULLEHY
KiNbKIiCTb NpOTEiHy JocsralTb, foAalyn GinkoBui
¢hopTrdikaTop [0 rpyaHOro mMomnoka, abo BUKOPUCTO-
BYIOTb hOpMyny 3 niaBuLLEHMM BMiCTOM Binka Ha 100 1
PiAKOro NpoayKTY.

Y pocnigxeHHi B. Koletzko et al. BuB4anu BnnmB
rofyBaHHs JiTe hopmynolo 3 NiaBULLEHUM BMICTOM
MPOTEIHIB NOPIBHAHO 3i CTAHAAPTHUMM CyMiLLamMu, BMICT
NPOTETHIB y SKNX GrN3bKMIA 40 TAKOrO B rPyAHOMY MOSOLL
[10]. Anpiopi BiOMO, LU0 rpyAHE MOIMOKO, sSike MICTUTb
MeHLLe GinKiB, 3HKYe pu3uK AiabeTy Ta OXVpIHHA, ane
CNPUYMHSAE NOBINbHiLLE 36iNbLIEHHS Macy Tina. Bucokui
BMicT Ginka ctaHosuB 2,90 r 6inka/100 kkan, noaioH1n oo
rpyaHoro Monoka — 1,77 r 6inka/100 kkan. Lie gocnimxen-
HSl MOYMHAIOCs B HEOHaTarnbHOMY NepioAi Ta TpyBano 4o
8 pokiB. ABTOpY BMBHanm iHaexc macy Tina (IMT) Ta cknag,
Tina gitei. MNopiBHAHO 3 AiTbMU, SKMX rogyBanm rpyabmu,
LiT!, SKUX rofyBanu CyMmiLlLLo 3 BinbLumm BMicTOM Binka,
Manu 3HayHo BuLi piBHi IMT Ta z-nokasHuku IMT; gitn
rpynu 3 HWU3bKUM BMICTOM Gifnka He BiapisHANuCS Bifg
obcTexeHux, siki Bynu Ha rpyaHomy BurogoByBaHHi [10].

Y Halomy [OCHIMKEHHI AiTW CNOXMBAamM KinbkicTb
binka, Wwo nomibHa o gocnigxeHoi B. Koletzko et al.
[10]. 3aranom 3adikcoBaHO KpaLLi MOKasHWKW (i3N4HOro
PO3BUTKY AiTEN | BU3HAYEHI CpUATNMBI KiHUEBI Mogeni
nepebyBaHHsa y cTauioHapi. Micns BunNMckU AiTM oTpu-
MyBanu CTaHgapTHe, He opTudikoBaHe MOoko abo
3BUYalHy opmyIy.

3ayBaxumo, o B gocnimkeHHs B. Koletzko et al.
3anyyanu 30opoBUX JOHOLLEHUX AiTel. Ha BigMiHy Big
LbOro, MW BUBYanM CrOXWBaHHA NPOTEIHIB KPUTUYHO
XBOPUMW Marntokamu. Y pesyneraTi poboTy BU3HAUMNM
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, 3a3Haummo, LLO Lie CNOXUBAHHSA B Mexax 3anacy
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eHeprii 30—40 kkan Ha 1 1 Binka He € TOYHO BU3HAYEHUM,
MOXeE KONMMBATUCS B OKPEMUX BUNagkax. Y Bunagkax
napeHTepanbHOro xapyyBaHHSA ANs ONTUMAsbHOIo
BMKOPUCTaHHS Binka pekOMeHA0BaHO CNOXMBAHHSA Ha
piBHi >25 Kkkan/r amiHokucnoT [7]. 3aranbHa KinbkicTb
NPOTEIHIB, LLO COXMBANM 4iT B HALLOMY AOCHIDKEHHI,
XOM i BiporigHo BigpisHanack y rpynax, ane Bignosigana
mexam, Wwo pekomeHaoBaHi ESPGHAN anst kputuyHo
XBOPWX HOBOHAPOMKEHWX.

BuBueHHs MOXNMBYX edpeKTiB 3aCTOCyBaHHA L-kap-
HITWMHOBOI JOTaLjii B HOBOHAPOMXKEHMX NOYanu Hanpu-
KiHUi 1990-x pokiB. BuByanu nepegycim pesynstatut y
nepeaYacHo HapOMKEHNX i3 HU3bkoto Baroro. OuikyBany,
IO Npy CTaHAAPTHOMY rofyBaHHI JOTauis KapHIiTUHY
3anobiratme 3aTpyUmLi i3U4HOTO PO3BMUTKY (CNpUSTUME
kpaLiomy 36inbLUeHHI0 Macu Tina). PaHilwe foBeneHo,
LU0 NO3UTMBHO Ha 3binbLUEHHS Macy Tina Le He BNI1BaEe,
3yMOBIMHOKOUM TiNbKM NiABULLEHHS BiNbHOTO Ta 3B’A3aHOM0
KapHITUHY B MantokiB. OfHaK AOCTIMKEHHS OCTaHHIX pOKiB
rnoKasanm no3uTYBHWIA KOPENSLINHUIA 3B'A30K MiX PiBHS-
MU KapHITUHY, i3U4HUM PO3BUTKOM i Macoto rofioBHOroO
Mo3ky [13,14]. BU3HauyeHO NO3UTUBHWIA BMIIMB KapHITUHY
npwv TPYBaNOMY NapeHTeparnbHOMY Xap4yBaHHi, 30kpema
AiTed, SKi HapoAUNUCS B CTPOK.

Y Hawomy JocnimkeHHi aitn 0box rpyn manu o6-
MEXEHi MOXIMBOCTI LLOAO EHTepanbHOro Xap4yBaHHSs
MPOTSArOM MEPLUMX OBOX TWKHIB, OT)XXe He OTpUMyBanu
[oTauii KapHITUHY 3 MOIIOKOM MaTepi Ha HeobxigHoMy
piBHi. BignogigHo, ue 36inbLuyBano pusuk1 BTOPUHHOTO
AediLnTy KapHITUHY.

3ayBaxuMmo, L0 pehepPEHTHI 3HAaYEHHS BMICTY Biflb-
HOTO KapHiTUHY B HOBOHAPOMKEHUX Pi3HATbCA. € fAaHi
(H. CHace), L0 HopMarbHUI PiBEHb BINIbHOTO KAPHITUHY
B [OHOLLEHNX cTaHoBUTb 46,41 + 20,73 MKkmonb/n.
[HWi aBTOPW BU3HAYMNM FPAHWNYHI MOKA3HWKW BifbHOMO
KapHiTUHY B Mexax 20—26 MKMOMb/M; BOHU MOXYTb
3MiHIOBATUCSA MPOTArOM NepLUoro Micsaus xuTta. OTxe,
BiJOMOCTI, L0 OTPUMaHi B OCTaHHi POKW, Pi3HATbCS. B
onHoMy obcepBaLLiiHOMY AOCTIIKEHHI NOBIAOMISANH, LU0
rinokcuyHo-iLemivyHa eHuedanonaris (ME) — goseneHun
(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 AOHOLLIEHMX MartoKiB Ha TNi AoTaLlii ek3oreH-
HOrO MPOAYKTY, AiTY Manm KpaLli NOKa3HUKW isndHoro
PO3BUTKY, SIKLLIO JOAATKOBO OAEPKyBanm Girok.

BukopucTaHHs Mogeni noricTMuHoi perpecii gactb
3MOry BMBYWUTM BaromicTb BNnunBy 060X KOMMOHEHTIB
An3anHy.

Pesynstati, Wwo Mu oaepxanu, obmexeHi Yepes
BiCYTHICTb TOYHUX AAHUX LLOAO CMOXMBaHHS Birka npu
NPSIMOMY FpyAHOMY BUrOfOBYBaHHI. Kpalli pesynsratu
MOXHa OTPUMATU LUMISIXOM BUMIPIOBaHHS BMICTY MaKpo-
€erneMeHTIB rpyAHOro MOMoKa KOXHOI iHKM Ta 30iACHEHHS
iHauBigyanbHoi popTudpikauii. [ns oTpumaHHsa Bipo-
MAHILMX pesynbTaTiB BUKOPUCTanNM Halkpally HayKoBy
niTepatypy, Lo AOCTYMHa, ANs OLiHIOBaHHS CEPEaHbOro
cknagy »xiHo4oro monoka [11,15]. LogeHHn pospaxyHok
CMOXMBaHHA MaKPOHYTPIEHTIB i Kanopin 3aicHoBany 3a
[LOMOMOTOH 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
rogyBaHHs! KDUTUYHO XBOPUX HOBOHAPOMKEHMX.

2. [lo6oBe 36inbLIEHHS MacK Tina npu KOPOTKOTPU-
BasioMy nigBMLLEHOMY CMOXWBaHHI MPOTEIHIB BUSIBUIOCH
CTaTUCTUYHO ICTOTHILLMM MOPIBHAHO 3 TAKUM Y Martokis,
ki nepebyBann Ha cTaHAapTHOMY BMroAoByBaHHi. ig-
BYLLIEHE CTIOXMBAHHS NPOTEIHIB BUSIBUMOCS Be3neyHum.

3. [itu, ski oTpumyBanu 36arayeHHst Monoka abo
chopmynu Ans rogyBaHHS B MOEAHAHHI 3 JOTaLliE Kap-
HITUHY, OCTOBIPHO MeHLLe nepebyBanu Ha NMikyBaHHi B
cravujoHapi. Lie € nepcnekTBHUM HanPSIMOM MOKPALLEHHS
pesynbraTiB fiKyBaHHS HOBOHAPOMKEHMX Y BiAQiNEHHSX
iHTEHCKBHOI Tepanii.

MepcnekTuBM noAanbLLMX AOCHIAKEHb NONAraloTh
B OpraHisaLlii JOCnimKeHHs 3 BinbLUIOKO rpynok HOBOHa-
POMKEHUX, HACTYMHUM KaTaMHECTUYHUM OLliHIOBAHHSM
(hi3nyHOro, HEBPOMOMYHOTO PO3BUTKY, @ TAKOX BUBYEH-
HSIM BNAUBY AoTaLil 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 PyaHUUbka®12CE

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

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

A - KOHUENLiA Ta AU3aiH AOCAIAKEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

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

MeTa po60T1 — BUCBITIIUTU NMUTAHHS LLOJO MOPCIOIONYHOI Ta IMYHOTCTOXIMIYHOT ANdEPEHLIAHOT AlarHOCTUKI NEPBUHHUX
KapLMHOM Sie4HKa | MeTacTasiB KapLMHOMM Pi3HWUX OPraHiB y SEYHUK.

Matepianu Ta meToaum. [poaHaniayBanwv AaHi KNiHIYHOro Ta NaTonororicTonorivHoro gocnimxeHs 381 xsoporo. MNapadiHosi
3pi3u ANs NaTornororicToNorvHUX AochimKeHb 3abapBrioBarni reMaToKCUIiHOM Ta €03MHOM 3a 3arasibHONPUAHSTO METOAMKOKO.
Y 161 BunagKy 3gincCHUM 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 cpotokamepoto AxioCam MRc (Zeiss).

Pe3ynkratn. Ha Benvkomy BnacHoMmy kiiHiko-onepawiiHoMy mMartepiani BYBYanM Knio4oBi NUTaHHS LWoA0 AndepeHLiiHOI
[iarHOCTUKN NEPBUHHWX | METACTaTUYHUX KapLIMHOM SIEYHUKIB, 3aCTOCYBaHHA Ans BepudikaLlii afekBaTHOI naHeni imyHoricto-
XiMiYHMX aHTUTIN. 3a pe3ynsTatamy BnacHux JocnimkeHb 3a nepiog i3 2019 go 2023 poky, HaBeAEeHO AaHi LWOAo YacToT, 3
AKOK BUSIBNANW Pi3Hi riCTONOrYHI BapiaHTV KapLMHOM SEYHMKA Ta MeTacTasiB Y SEYHUK KapLMHOM iHLIMX OpraHiB, a Takox
OCHOBHi MOPCOIOriYHi, iIMyHOFCTOXIMIYHI MOKA3HMKM NS NPaKTUYHOTO 3acTOCYBaHHA B pobOTi naTtornoroaHatoMa nig vac
BepudikaLlii nyxnuH sieqHnkiB. Kpim Toro, HaBegeHo npuknag opMyBaHHS NaHeni aHTUTIN, BPaxoBYyKOUM KMiHiYHi Ta Mopdo-
OTiYHI MOKa3HMKM, Ha KOHKPETHOMY KNiHIYHOMY BUNaAKy 3 BMACHOI NPaKTUKW.

BucHoBku. MeTtacTasn KapuyHOMM iHLLKX OpraHiB y SIEYHUKN CTaHOBNSATb MOMOBUHY BCiX BUNAAKIB, WO 3a MOPOMNOrivyHO0
6ynoBoto0 noTpebdytoTh IMYHOMCTOXIMIYHOMO JOCHiMKeHHs. HanyacTiwe BUSBNAOTL MeTacTa3n paky MOMOYHOI 3anosun Ta
KULWKK. [liarHOCTVKa came MeTacTaTUYHOI KapLIMHOMM KULLKM € HAaNCKNagHILWO, OCKIMbKM YacTo paK KULLKW HE Mae YiTKoi
KniHiYHOi kapTuHW. [Mig Yac andepeHLIIiHOT 4iarHOCTUKN NEPBUHHUX | METACTATUYHUX NYXJTMH SEYHUKIB BaXKIMBY POrb Bigirpae
KOMMMEKCHWIA NiaXiz 40 aHani3y KniHikv, MIKpOCKOMiYHOT By40BY MyXMMHM Ta HABKOSNMULLHBLOT TKAHWHW, @ TAKOX, BPaXOBYHOUM Lii
[aHi, hopMyBaHHs NaHeni aHTuTIN. HaBegeHo nepenik aHTWTIN, ki 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, NiCns 3rosKiCHAX NYXAWH MOSIOYHOT
3anoau, LWKipu (KpiM MenaHom), Tina MaTku, LWNAKK MaT-
K1, 006000BOI KULLKK, LIMTOMNOAIOHOI 3ano3n. 3-nmomix
riHekonoriyHMx 3H paKy SE4HVKIB HaNeXuTb TPETE MicLe
y cBiTi [1].

3a gaHumn BcecBiTHBOrO hoHAY AOCNIAXKEHHS
paky, y 2020 poui y cBiTi 3apeectpoBaHo 313 959 HoBuX
BUMaakiB paky seyHukis, y 2018 poui — marke 295 000
Bunazkis (3,4 % Bia ycix Bunaakis 3H y xiHOK); MOKasHUKM
3aXBOPIOBAHOCTI Ta CMEPTHOCTI y CBITi CTaHOBWM 6,6 Ta
3,9 Ha 100 000 >xiHo4oro HaceneHHs BigMoBiaHo [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
3M105IKICHMX HOBOYTBOPEHDb XIHOK B YKpaiHi 3a 5 poki
(2018-2022 pp.) ctaHosuna 4,7 % [3]. Y micTi Knesi B
2020 pouji BnepLue BUSBNEHO 284 HOBUX BUMAZKN paky
SIEYHWKIB, NOKA3HMK 3aXBOPIOBAHOCTI AOpiBHIOE 17,54 Ha
100 000 iHo4Oro HaceneHHs; NokasHWK 3aHeabaHOCTi
craHoBuTb 10,7 % (no Ykpaii — 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]. HannowwupeHiwwui 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
Bia 3 % p0 30 %). HannowumpeHilue nepBrHHe axepeno —
KonopekTaneHa kapuuHoma (32,0 %), kapuyHoma Moroy-
Hoi 3anoau (15,4 %), kapuuHoma eHpomertpis (12,9 %),
KapuuHoma wwnyHka (9,2 %), kapuuHoma aneHgukca
(6,7 %), pak wwitkn mMatkn (2,4 %), pak nigwnyHKoBoi
3anoau (2,2 %), pak TOHKOI kuwku (1,6 %), pak »XOBYHOrO
Mixypa Ta xoB4HuX wnsixis (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 NyXnnHW SEYHUKIB 3 HASBHICTIO Nepc-
HENOZIOHUX KNITUH BUSIBASIOTb PIZKO; BOHU CTAHOBMSATb
3-5 % 3n0sIKICHMX NYXITUH AEYHUKIB | € HANCKNAAHILLMMM
B iarHocTuLi. BpaxoBytouu, L0 € NEPBUHHI paku Sie4HUKa
3 nepcHenogibHoto byaoBoto, To 6e3 3acTOCyBaHHS iIMYHO-
ricTOXiMiYHOrO LOCNIIKEHHS AudepeHLiiHa fgiarHocTuka
HE MOXMMBa.

3asBnyal nepBMHHA NyXnMHa 3HAXOAUTLCS B
LUNYHKOBO-KULLUKOBOMY TpakTi, ane MOXNWBI 1 iHLi
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nokanisauii. Y Hu3Ui gocnigxeHb BCTAHOBUMK, LLO
HanyacTille MeTacTaTUYHi NYyXNUHW SEYHUKIB 3 HasB-
HiCTIO NepcHenoaibHNX KNiTUH BUHMKAOTb MPW HOBO-
YTBOPEHHSAX LwnyHKka [12]. MeHw nowmpeHi nepBuHHI
nokanisavii, onucaHi B HayKoBIl niTepaTypi, — MOIo4Ha
3ano3a, aneHaMKC, TOHKA KULLUKa, XOBYHUN MiXyp,
CEYOBUIA MiXyp i CEYOBUBIOHI LWMSAXW, XKOBYHI LLUMSXM,
MiagLWwnyHkoBa 3ano3a, amnyna darepa Ta LWnika MaTku.
[JliarHocTuka NyxnuH i3 nepcHenodibHMmM KniTnHamu
AyXe cknagHa, notpebye He TiflbKu NOBHOI KMiHIYHOI
iH(hopMaLlii, TaTonororicToNoriYHOro AOCNIAKEHHS, ane
1 060B’SI3KOBOrO IMYHOFICTOXIMIYHOTO AOCRIAXEHHS,
OCKINbKM PO3Pi3HAOTL MEPBUHHY NEepCHeNnoRibHOKMI-
TUHHY KapLYHOMY SEYHUKA, LLO MOXe MaTy Makpo- Ta
MiKPOCKOMiYHi pucK metacrasy.

Y pocTynHin dhaxosii nitepatypi BusiBunv obmanb
[OCTiMKEHD, LLIO NPUCBSYEHI METACTaTUYHOMY YPaXeHHIO
SEYHMWKIB NPU aAEHOKAPLIMHOMI TOHKOI KULLIKW. BinbLuicTb
pobiT y LbOMY HanpsiMi 30cepepkeHi Ha meTacTasax
KONOpeKTanbHOMO NOXOMKEHHS.

AZEHOKapLHOMM TOHKOI KMLLKM PigKICHI, CTAaHOBMSTH
<5 % Bip YCiX 3NOSAKICHUX MYXMWH LLUMYHKOBO-KULLKOBOTO
TpakTy [13]. BTiM, 33 AaHUMKM OKpeMyX AOCTifKeHb, afe-
HOKapLWHOMM L€l okanisaLii MatoTb BUCOKY CXUMBHICTb
[0 MeTacTasyBaHHs B i€4HUKM [14].

Jlokanizauito NePBUHHUX MYXMWH Y MOPOXHIWA | KITy-
©0OBil KMLLLI piaKO BCTAHOBIOIOTL iHTpaonepaLinHo. Lie
MOB’SI3aHO 3 TUM, LLIO BOHU 30e6iNnbLLUIoro MatoTb HEBENU-
KU pO3MIp | HecneLmdiyHy KMiHiYHY KapTuHY.

BpaxoBytouu, WO MeTacTas KapuuHOMU LUMYHKO-
BO-KMLLKOBOIO TPaKTYy B SIEYHUK MOXe ByTu BENUKAM
3a po3mipom, JaBaTW aTtUNOBY KIiHiKy, CTUCKaKOYM
HaBKOMWLLHI opraHu, SiK NpaBWuIio, Taki XBopi nepes one-
pavjeto MatoTb KMiHIYHWA [iarHo3 pak SevHukiB. ToyHa
BepudikaLis MeTacTasyBaHHS BiabyBaeTbCA B MpoLec
NaTOoMOroricTONOrYHOro Ta iMyHOriCTOXiMIYHOrO Jochi-
mxeHb. Llen npouec notpebye aHanidy ocobnmsocTen
MopdonoriyHoi Bya0BK NyXNWHKW, 3aCTOCYBaHHS paLlio-
HanbHOI NaHeni MOHOKMOHANbHWUX aHTUTIN | HACTYMHOTO
KNiHIYHOrO JOOBCTEXEHHS XBOPUX ANS MiATBEPAKEHHS
JiarHosy narorioroaHaToma.

Merta po6otu

BucBIiTAMTY NUTaHHS MOPCHONOriYHOI Ta IMYHOrICTOXIMIY-
HOI AMEePEHLIIHOT 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 S€YHWKIB Ta MaTonororicTosnoriyHe
[OCTiMXEeHHs onepauinHoro MaTepiany LiMX XBOPUX.
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MapacbiHoBi 3pi3u Anst NaTONOroriCTONOrYHMX JOCHi-
[>keHb 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 gocnigmnu Ta npoaHaniaysanu 3a Jorno-
moroto Mikpockona Axioskop 40 (Zeiss) 3 hoTokameporo
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
seynukiB (31 % BiA ycix npoonepoBaHuX y BiAAINEHHi
XBOPYX).

Y 161 BunagKy ans sepudikavii 3actocysany iMyHo-
rictoximiyHun (IFX) meton gocnimkeHHs (42,25 % npo-
OMepOBaHMX i3 LIM KINiHIYHUM AjarHo30M), LLO Jarno 3Mory
BUSIBUT METACTaTW4Hi KapumHOMK sieuHukiB (21,26 %
npooneposaHux navjeHtie, 50,30 % Bi4 ycix BUNaakie
IFX-gocnipxeHHs).

MavuieHT 3 MeTacTasoM KapLMHOMY B IEYHWKW Mani
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 BeECb Manui Tas i YaCTUHY YepeBHOI MOPOXHWHW,
B 11 % XBOpWX y NYXJIMHHUA KOHTMOMepaT Bxoguna
KMwka. B 73 % nauieHTiB Ha Yac onepaLii BU3Ha4MUNM
KaHuepomaros oyepeBuHM Ta yenud. OTxe, XBOpi 3
MeTacTaTUYHM PaKoOM SIEYHMKA HE Mann CneundivHoi
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 6ygosa
KapLMHOMM Sie4HIUKa Jarna 3Mory BCTaHOBMTY AjarHo3 6e3
IMX-pocnipxenHs. Cepen NEpBUHHNX MyXMUH SEYHMKA
HanyacTille [iarHoCcTyBanu Cepo3Hy KapLuHOMY, L0
Mana TUMoBi CTONOMYHI O3HaKW: NaninsapHi Ta conigHi
CTPYKTYpH, copmoBaHi ctoBnyactumm abo kybono-
AIGHAMKM KNiTUHaMK 3 €03UMHOMINBHO LIMTOMNAa3MOto,
3i 3HAYHOK SOEPHOK aTWUMIED, aTMNOBUMK MITO3aMy,
Hekpo3amMmu Ta MCaMOMHUMKM TinbusaMu. B okpemux
BUNagKax BUSIBUIN O3HAKW €HOOMETPIOIAHOI KapuyHO-
MW SIEYHUKIB, 30KPEMa EKCMaHCKBHY iHBa3ilo CTPOMM,
LLiNbHO PO3TaLLIOBaHi BOPCMHYACTO-3a5103UCTi, MicLsMU
KpnbpurpopMHi CTpyKTypy. HasBHICTb ocepeakis nnocko-
KMITUHHOT MeTannasii, aTnoBoro enitenito, L0 CXOXMWiA Ha
€HOOoMeTPil NponipepaTMBHOIO TUMY 3 Pi3HUM CTYNEHEM
aTtuvnii, anu 3Mory BCTaHOBUTM [iarHo3 eHAOMETpIioiaHa
KapuuHoMa sieqHuKa. Y feskux nauieHTiB giarHocTysanm
CBITMOKIMITUHHY KapLMHOMY SEYHUKIB, OCKINbKA BUSBUNK
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KyBonogibHi, noniroHanbHi abo CNNOLLEH KMiTUHM 3 NpO-
30p0t0 abo 3ePHUCTO €03MHOMINBHOK LIMTOMNA3MOH,
rinepxpoMHUMU aTUNOBUMU siApaMK (A4pa «LBSXU»),
LLO BMCTYMatoTb Y NPOCBITW TYOyNOKICTO3HUX CTPYKTYP,
i3 NOMITHUMK siaepUaAMM Ta BapiabenbHOK MITOTUYHO
aKTUBHICTIO.

Y 161 Bunagky mopdonoriyHa OyfoBa nyxnuHm
BMKMMKana CyMHIiBM LLOAO FiCTOMOMYHOro BapiaHTa
KapLMHOMM SIeYHMKIB abO0 040 TOro, YM KapuuHoma
€ nepBuHO abo MeTacTaTUYHOW. [Ns YTOUHEHHS
AiarHoay 3gincHunm IFX-gocnimkeHHs 3 opMyBaHHAM
naHenewn aHTUTIN 3aNexHo Big MopdonorivyHoi Oyaosu
MyXUHK.

[nsa BepudikaLlii ceposHoi kapuyHoMK (Nepeaycim
Lie paK H13bKOro CTyneHs andepeHuialii) 3actocysa-
1V NaHenb aHTMTIN, Wo cknaganacsa 3 CK7 (sKwo He
6yno ekcnpecii, nogasanu CKpan), ER, CA125, p53,
GATA3 (9Kwo B aHamHesi byna nyxnvHa MOMOYHOi
3anosu); SKWo 6yno NpunyLEeHHs NPO BUHWUKHEHHS
3MOSAKICHOT rPaHyNbO30KMITUHHOI MyXMHU HWU3bKOTO
CTyneHs andepeHLitoBaHHs, Takox gogasanu FOXL-2
Ta Inhibin A.

Ona oudepeHuinHoi aiarHOCTUKM NEPBUHHMUX i
MeTacTaTUYHUX NYXJIMH SIEYHUKIB HA NepLioMy eTani
iMYHOTICTOXiMIYHOMO AOCTIIKEHHS BUKOPUCTANM NaHenb
aHTUTIN, Wo Bkntoyae aHTutina go CK7, CK20, CKpan
(sxwo HeratmeHi CK7 i CK20), peLenTopis ecTporeHy Ta
nporectepoHy, CA125, p53, Vimentin.

FAKLLo BM3HAYanu 3anosuctonogioHy Mopdonorito 3
03HaKamm NpoAyKLii MyLMHY, HAsIBHICTHO 3ar03, 3anoBHe-
HUX MYLIMHOMNOAIGHOK PEYOBMHOMD, @ TAKOX 03ep CIn3y,
AnepeHLinHy AiarHOCTUKY MOYMHANM 3 BU3HAYEHHS
ekcnpecii CK20, CK7, CDX2 i Villin. [iarHo3 meTacTas
afieHOKaPLIMHOMM KULLIK BCTAHOBMIOBANW y pasi no3vTuB-
Hoi peakuji Ha CK20, CDX2, Villin, konu He cnocTepiranu
ekcnpecito CK7 (SKLLO NyxrMHa B KULLL).

Omxe, BpaxoByroun MopdornoriyHy OyaoBy MyxImHM
Ta pesynbraTv iMyHOMCTOXIMIYHOMO JOCHIIXEHHS, Y
49,7 % BUNapkiB BCTAHOBIIEHO AjarHO3 NEpPBMHHA MyX-
NUHa sieYHUKIB. Po3pisHsanu Taki ricTonoriyHi BapiaHTu
KapLMHOMW sieyHuka: ceposHa (64 %), eHoomeTpioiaHa
(24 %), myumnHosHa (12 %) (mabn. 1).

FAKLLO BUKMOYEHO MEPBUHHY KapLMHOMY SIEYHMKA,
naHesb aHTUTIN PO3LIMPEHO 3aNEXHO Bif KIiHIYHOI iH-
¢hopmaLii Ta mopcponorivHoi 6ygosu nyxnuHu (CDX2,
Chromogranin A, Synaptophysin, CD56, GATA3, PAX-8).
Haiyacrilue metactatuyHy npupoay nyxnvHy JOBeLEHO
B pasi MyLMHO3HOI, HeaudepeHLifioBaHoI, NepcHeno-
LIOHOT KapLMHOMK, @ TaKoX Y BUNagKax, Komu B NyXmiuHi
BU3HauMnK ibpo3oBaHy CTpoMy 3 hOpPMyBaHHSAM CKi-
PO3HOTO NaTepHy.

Y Hawwwmx gocnimpxeHHsx aHTuTino oo PAX-8 (kponsye
MOHOKIIOHasIbHE aHTUTINO) Nokasano BUCOKY edeKTuB-
HicTb. PAX-8 3a3Buyaii Mae ekcnpecito B NepBUHHUX
NyXnMHaxX sieYHnKa — CEPO3HMX KapLMHOMaX (ekcnpecis
B 90 % BMNagkiB), 4acTo — B €HAOMETPIOIAHMX i CBITIO0-
KNITUHHWX. Pa3oMm i3 TUM, y 3rosikiCHX Me3oTerniomax, Me-
TacTasax kapLMHOM MOJOYHOI 3251031, TOBCTOI KMLLKK Ta
nereHiB 30e6inbLIOro CrnocTepiratoTb HEraTUBHY peakLito.

[ns BUKMIOYEHHs MeTacTasy KapLuMHOMU MOMOYHOT
3ano3n B SEYHUK BUKOPUCTOBYBAMN TaKOX aHTWTINA A0
GATA3. MeTacTasm paky MONOYHOI 3211031 MatoTb Taku1i
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Tabauus 1. KinbkicTb BUNagkiB NEPBUHHOT KAPLIMHOMM SIE4HIKIB, LLLO NiaTBEpAXeHi IMX-aocnimKeHHaM

NN TR P R T -

CeposHa kapLuyHoMa sieqHuKa

EHpomeTpioigHa kapuyHoma sieqHnka 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

T = R

KapunHoma MonoyHoi 3anosm
EHOoMeTpioigHa kapuMHOMa eHOoOMETpist
Cepo3Ha naninsipHa kapuuHoma eHLoMeTpist
AneHokapLuyHoMa LMyHKa

AneHokapLyHoMa KWLLKK
— MyLUMHO3Ha

MyLmHO3Ha afjeHokapLMHoMa aneHaukca
HelipoeHOokpyHHa KapLMHOMa KULLIKW -

XonaHriokapumHoma
Yci nokanisauji

4
4 - _
1 1 1
1 10 5
7 7 6
1 _ -
- - 1
1 -
- - 1
17 27 17

- - 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.

Hanyacrille MeTacTasyBaHHS B S€4HUK diarHOCTyBa-
v NpY ageHokapumHomax kuwku (38 %), wo 3a3suyai
manu 3ano3ucty BynoBy, 3 MPOAYKLIEK CIU3y Pi3HWX
CTYNeHIB BUPaXeHOCTI, Y AesSKNX BUNaaKax BUSBISANM
nepcHenoAibHi KnitTuHW. Tunoswid iMyHodeHoTMN Ans
meTacTasy ageHokapuuMHomu Kuwku B seqHuk: CK20
«+», CK7 «—», CDX2 «+», Villin «+». Ha gpyromy micui 3a
4aCTOTOH B HALLOMY AOCTMKEHHI — MeTacTa3 KapLMHOMU
MOMOYHOI 3ano3n (28 %), mopdonoriyHa 6ynoBa siKoi
YyacTo conifHo-3ano3uncTa, 3 ibpPo30BaHOK CTPOMOID
HaBKONo MeTactasy. HamyacrTille meTactasu paky mo-
NOYHOI 3an03un Masm ekcnpecito peLenTopiB ecTporeHy
(98 %), pinwe — nporectepoHy (55 %), a Takox HER2/neu
(9 %). Brim BpaxoBytoum, LLIO NyXJIMHW SEYHMKA 30e0inb-
LLIOrO TaKOX MaloTb EKCMPECito peLenTopiB eCTPoreHy Ta
MPOrecTEPOHY, BaXIMBILLIE 3HAYEHHS Mario 3aCTOCYBaHHS
GATA3 i PAX-8.

Wogo miarHocTuky MeTacTasy paky LWnyHKa, TO
GinbLue 3Ha4eHHs Mana MopdororiyHa bynoBa nyxnuHu,
HasBHICTb MyXMUHW Y ABOX SE€YHMKAX, @ TaKoXK KniHiYHa
iHcbopmauiist. Tunosui iMyHOeHOTVN MeTacTasy KapLu-
HOMM LUNyHKa B sievHmK: CK7 «+» CK20 «+/—», peLientopu
ectporeHy «—», CA125 «—». 3a3Buyait Le Hu3bkoande-
PEHLioBaHi NyXIMHW.

3i 161 Bunagky, Ae sgivicHunu IFX-gocnipxeHHs, y
81 (50,3 %) BCTaHOBMNEHO AiarHo3 MeTacTasy KapLMHOMM
B SIe4HUK (mabs. 2). Yci HaBeneHi B mabnuui 2 piarHo3m
KniHiYHO NigTBEpMAKEHi Nig Yac 4OAATKOBOTO 0OCTEXEHHS
nicnst iMyHOTICTOXIMIYHOTO JOCHIMKEHHS.

MepcHenoaibHOKNITUHHI KapLUWHOMK € OZHUM i3
HalicknagHiLLMX AjarHOCTUYHUX MUTaHb. MepcHenogibHy
MOPJONOrito BU3HAYatTb NpW NEPBUHHIN NepcHenoaio-
HOKMITUHHIN KapLMHOMI SEYHMKA, NepcHenoaibHin CTpo-
MarnbHil NyXMuHi Ta CKNepo3ayroyin CTPOMArbHIN NyXInH
SEYHUKA, NEPBUHHOMY MYLIMHO3HOMY KapLMHOIA, @ TaKox
npy MEeTacTaTU4HUX MYLIMHO3HUX i HENPOEHOOKPUHHIX
KapLmHOMaXx i3 pisHUX NEPBMHHMX JOKani3aLin.
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HaBoaMMO [iarHOCTUYHO CKMafHWA KMiHiYHUIA BUNaOoK
NaLiEHTKM HALLOT KNiHIKK.

lMauieHTka BikoM 62 POKM HaiNLLNa B riHeKonoriYyHe
BIOAINEHHS y CTaHi cepeHbOol TSHKKOCTI 3i ckapramu Ha
3ararnbHy crnabkicTb, 3Ha4YHe 36iMbLLEHHS X1BOTA, HYAOTY,
3aTPUMKY BUNOPOXHEHb, NOMipHWIA 6inb B eniracTpankHin
AiNsHU.

3a gaHumm qhiavkanbHOro 06CTEXEHHS, XUBIT ICTOTHO
30inbLUEHNII 32 PO3MipamMy BHACMI[OK HAsSIBHOCTi yTBOPEH-
Hs 10 30 CM | pO3AYTUX NETENb KMLLKK, LLIO KOHTYPYBaMCh
NO NepeaHii YepeBHil CTiHLi B eniracTpii, NepKyTOPHO —
TUMNaHIT. CUMNTOMM NOAPasHEHHS O4EPEBUNHI HETATUBHI.
AycKynbTaTMBHO: NepUCTansT1Ka nocuneHa B eniractpi,
B HWKHIX Bidinax He BUCNyX0oByBanach.

[aHi komn'totepHoi Tomorpadii (KT): y pesynerari
KT TpbOX 30H BMSIBUNW O3HAKN FOCTPOI TOHKOKWLLIKOBOI
HENpOXiZHOCTI. B YepeBHil NOPOXHUHI Big eniracTpito
[0 Marnoro Tasa — GaraTokamepHe KiCTO3HO-ConiaHe
YTBOPEHHS po3mipamu 25 x 20 x 30 cMm, Lo crnabko Ha-
KOMMYye KOHTPACTHY PevoBUHY. B YepeBHii NOPOXHUHI
Ta NMOPOXHMHI Manoro Tasa Bi3yanidyeTbCs HEBENuKa
KiNbKIiCTb BiNbHOI pignHW. B KNITKOBUHI YepeBHOI NOPOX-
HUHW, MK KMLLIKOBUMM NETNSIMK (MEPEBaXHO CrpaBa) Ta B
MOPOXHUHI Marnoro Tada — THKVCTI FiNOBACKYNAPHI AiNsHKA
KaHLiepomMaTto3y 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 HEMPOXIgHICTb.

YpreHTHO BUKOHamNM HUXHBO-CEPEeayHHY NanapoTto-
Mito 3 06xozom mynka 3nisa. i yac pe.isii 3acpikcyBanu:
BCH YepEeBHY MOPOXHUHY Ta Manwuii Ta3 BUMOBHIOBANO
KICTO3HO-cOMigHe, OyrpucTe YTBOPEHHS, L0 MOXOAWIIO
3 niBOro sieyHuka, po3mipom o 30 cm. Tino markm He
36inbLLUEeHe, NpaBUi SUHWK — COMIgHWIA, 40 4 CM Y AiaMeTpi;
MaTKOBi TPyOu — 3 MeTacTaTnyHUMK BigciBamu. [lyrnacis
NPOCTip — AiNsHKM 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 eosnHom. 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. Mo3nTuBHa peakuis: MemOpaHHe 3abapBneHHs ycix kniTuH nyxnmhm. 36.: x100.

ineoLiekarnbHOro KyTa — nyxnnHa eHaogIiTHOMO TUMy pocTy
3 MPOPOCTaHHSIM KULLIKM PO3MipoM 0 4 cM. ANeHAVKC He
3MiHeHuI. [eTni KULeYHWKka NpoKCUMarbHiLLe MyXIMHA
3HaYHO PO3MyTi, NepenoBHeHi BMICTOM. MHOXWUHHI 3nuBHi
MeTacTaTWUYHi BiACiBY N0 04EPEBUHI YepEBHOT MOPOXKHUHM
Ta Bpui TOHKOT, TOBCTOI KMLLIOK po3mipom Big 0,5 cM go
2,0 cm.

BpaxoByrouun TSHKKMIA CTaH XBOPOI, 34iINCHUMK onepa-
TWBHE BTPYYaHHs B MakcMMarbHO JOMyCTUMOMY 06Csi3i.
BukoHann BOBIYHY afHEKCEKTOMItO, OMEHTEKTOMIO Ta
HaKnafeHHs ineoTpaHcBep3oaHacToMo3y «6ik y Bik».

MaujeHTka BunmcaHa Ha 10 nicnsionepadinHy [o6y
B 3a0BiNbHOMY CTaHi, OTpUMYeE Kypcy noniximietepanii.

[ns ricTonoriyHoro JOCniMKeHHs HagicnaHo npasi
Ta niBi NpuaaTkvM MaTkv Ta BeNWKUIA Yenelpb. Pesynsratu
MaKpOCKOMIYHOrO AOCNIKEHHS: MiBUN IEYHWK NPEACTaB-
neHuii 6araTokaMepHUM KiICTO3HUM YTBOPEHHSIM AiaMme-
TPOM 22 CM i3 KOBTUM PigK1M BMICTOM; NPaBUn SEYHNK
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i MaTkoBa Tpy6a MaKpOCKOMIYHO He 3MiHeHi; Yeneub — i3
MHOXUHHUMM OiNsiHKaMy KaHLepoMaToasy.

[icTonoriyHo: B paBoMy SEYHUKY Ta YerLli BU3HaYeHO
AINSHKNM POCTY HU3bKOAWUMEPEHLINOBaHOI KapLMHOMU
anbBeonspHO-TyBynspHoi Gy[OBK 3 HASABHICTIO NEpPCHe-
noAibHUX KNITWH (puc. 1A, B); y niBOMY SIEHHIKY BUSIBIEHO
MOrPaHUYHY MYLMHO3HY MyXJIUHY.

3aifcHMM iMyHoricToXiMiYHe JOCNimKEHHS, oaep-
xanu Taki pesyneratu: umtokepatuH 7 (CK7) (puc. 2) i
umtokepatuH 20 (CK20) (puc. 3) — andy3Ha BupaxeHa
NO3UTMBHA peakList B MyXIIMHHUX KIiTUHAX, BKIKOYa0UM
nepcHenopibHi knitnuHy; Villin (puc. 4) i CDX2 — nosu-
TVBHa peakuis B knituHax nyxnuHu; CA125, peuentopu
ecTporeHy (puc. 5), Chromogranin A ta Synaptophysin
— HeraTvBHa peakLisi.

bepyun Oo yBaru HaBefdeHi [aHi, AiarHOCTOBaHO
MeTacTasn nepcHenomiGHOKIITUHHOT KapLIMHOMU TOHKOT
(kny6OoBOI) KULLKM B NPABOMY SIEYHVIKY Ta BENMKOMY YerLyi.
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Puc. 3. ImyHoricToxiMiuHe 3abapenerHst Ha CK20. MoauTuBHa peakuis: MemGpaHHe
3abapBneHHst yeix knituH nyxnuHu. 36.: x100.

Puc. 4. ImyHoricToximiyHe 3abapBneHHs Ha Villin. MosuTuBHa peakuis: 3abapBneHHs
MeMOpaH i uutonnasmu knitiH nyxnnHu. 36.: x200.

Puc. 5. ImyHoricToximMiuHe 3abapBreHHs Ha peLienTopu ecTporeHy. HeraTueHa peakLis
— Hemae ekcnpecii B siapax KMiTMH KapLHOMU; NO3UTUBHA peaKList B KNiTMHaX CTPOMM
sevHuka. 36.: x200.

06roBopeHHA

[ins andbepeHLinHoi AiarHOCTUKM NEPBUHHMX | BTOPUHHIX
3MOSIKICHWX NYXTWH SEYHUKA BUKOPUCTau Taki Mopdono-
riYHi KpUTEPpIi: PO3MIPU NYXMWMHW, YK € MyxIHa 4Bo- abo
0AHOGIYHOIO, CTaH Kancynu Ta NoBepXHi S€4HWKa, NaTepH
poCTy Ta TWM iHBa3ii NyXNMuHW, acouiioBaHi, POHOBI
YPaXeHHs SE4YHMKA, HAsSiBHICTb BaCKyNSpHOI iHBasii, nep-
CHENOMiIOHMX KMiTUH.

[aHi, Lo CBig4MnmM Npo NepBrHHY 3MOSIKICHY MyXIUHY:
Benuki poamipu (noHag 10 cm), ogHOBIYHE YpaXKeHHS,
rnafieHbka kancyna, insHky MexoBoi abo 106posiKiCHOT
MyxI1HK, acouiauis 3 Tepatomoto abo nyxnuHot Bpex-
Hepa, piBHOMIPHO PO3MiLLiEHi KICTO3Hi Ta COniaHi AinsHKN,
CKIaAHWIA ManingpHWiA TiCTONOTNYHUI NaTePH POCTY, eKC-
NaHCUBHUA TVN iHBa3ii, BIOCYTHICTb BaCKynspHOI iHBa3ii
Ta nepcHenomibHUX KMiTUH. XapakTepHi iMyHOTiCTOXIMiYHi
03HaKw: Andpy3sHa, BUPaXKeHO NO3MTMBHA peakuist 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 CBigYMIN NpPO NEPBUHHI
HOBOYTBOPEHHS SIEYHNKIB.

Ha BWHWKHEHHS MeTacTaTMYHOI MyXMHU BKadyBanu
Taki O3HaKW: HeBenuki po3mipn, ABOBIYHE ypaKeHHS,
3any4eHHst kancynu abo BopiT se4Huka, nceBgoMikcoma
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04YEpEBWHU, BiACYTHICTL acouiauii 3 Tepatomoto abo
nyxnunHoto BpeHHepa, 6aratoBy3noBuii naTepH pocTy, Ae-
CTPYKTUBHWI TVM iHBASii, HASIBHICTb BACKYNSAPHOI iHBasii Ta
nepcHeNoAiGHNX KNiTVH. IMyHOEHOTUN MeTacTaTUIHNX
MyXMWH, WO NOXOANATb 3 HWXKHIX BiaAinis LWMYyHKOBO-KNLL-
KOBOIO TPaKTY, 30ebiNnbLLIOro XxapakTepuayBaBCs CUMbHOKO
no3unTuBHOI peakujeto Ha CDX2 i CK20, BapiabenbHoto
peakuieto Ha CK7, HeratneHot — Ha PAX8. Npo naHkpe-
atobiniapHe NOXOMKEHHS METACTaTUYHOI KapLMHOMU
CBiaYMnM No3nTuBHa peakuis Ha CK7, miHnmea — Ha CK20
i CDX2, HeratBHa peakuisi Ha PAX-8. MeTtactaTuyHi
KapLMHOMW PYAHMX 325103 Mani NO3UTUBHY peakLito Ha
GATA3, BapiabenbHi (BignosigHO 4O NEPBUHHOI MyX/u-
HW) peakLii Ha peLlenTopy ecTporeHy, MPOrecTepoHy Ta
HER2/neu, HeratueHy — Ha PAX8, cnabky abo HeratueHy
—Ha CA125.

Y HaBefeHOMy KMiHIYHOMY BMNadKy Npo metacra-
TUYHE YpaXeHHS MPaBOro SeYHWKa CBIAYMNMW TaKki
03HaKW: 3HA4Ha KifbKiCTb MepPCHENOAIOHNX KMiTUH,
eKkcTpaoBapianbHe, MHOXUHHE YpaXXeHHsI YepeBHOT
MOPOXHWHW 3 HAsABHICTIO NYXNWUHW Y AiNsSHUi ineoue-
KanbHOro KyTa, BiICYTHICTb B YPaXX€HOMY SEYHUKY
LINSHOK [0OpOsKiCHUX | MEXOBWUX HOBOYTBOPEHD,
TMnoBux Ansa seynuka [11,15,16]. Ha nepBuHHOMY
eTani IFX-gocnimKkeHHs BU3HauMnmM AndysHy ekcnpecito
CK7 y BCix kniTuHax paky, He 3adikcyBanu ekCrnpecito
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CA125, ER, Chromogranin Ata Synaptophysin. OgHak
ekcnipecia CK7, wo tunosa ans 6araTtbox NeEpPBUHHMX
pakiB SEYHMKA, He € NiACTABO ANS BiAXUMEHHS iarHo-
3y MeTacTa3 KapLUMHOMU KULLIKL. HacTynHe po3LnpeHHst
naHeni aHTUTIN Jano 3MOry BM3HA4MTU eKcnpecito
CK20, Villin, CDX2 i BcTaHOBUTW fAiarH03 mMetacras
KapLMHOMM TOHKOT KMLLKW B IEYHUK.

Excnpecito CK7, CK20 i CDX2 Br3HauaroTb npu age-
HOKapLIMHOMAX LUMyHKa, naHkpeatobiniapHoi cuctemu,
TOHKOI, NPSIMOI KMLLOK Ta aneHaukea [18,19,20].

[esknM nepBrHHAM MYLIMHO3HUM KapLyHOMaMm siey-
HUKIB BNAacTVBa KULLKOBa AndepeHLiaLlis, BOHM ekcripecy-
10Tb aHTUTINA, TMNOBI AN KapuyHom kuwwkn: CK20, Villin
Ta CDX2, — npn ubomy audpysHa ekcripecia CK7 Takox
36epiraetbes [15,17]. BTiM y nepBUHHMX KapuyMHOMax
sie4HukiB 3abapeneHHst CK20 i CDX2 3a3Buyaii crnabiue
Ta BinblW BOrHULLEBE, HX Te, LLO CMoCcTepiraTb Npu
MeTacTaTUYHIN KapLUUHOMI KULLKOBOTO NOXOMKeHHs [18].

MeTacTaTvyHi konopekTanbHi kapLMHOMM 3a3Bu4ai
MoBHiCTIO HeraTuBHi Wwono CK7 abo matoTb nuLie MiHi-
ManbHe 3abapeneHnHs [20,21].

CunibHe Ta gudy3aHe saepHe 3abapeneHHs CDX2 nig-
TBEPLKYE NEPBUHHY KONOPEKTasnbHY abo aneHanKynsipHy
MYLIMHO3HY ageHokapumHomy [19,20,21].

ALEHOKapLMHOMM TOHKOI KULLKU MalTb TEHAEHL0
[0 po3BuTKy ekcripecii CK7 (o cnocTepiranu B HaLwomy
Bunaaky) i BTpatn CK20. 3pebinbLuoro cnocrtepiratoTb
KOEKCMpecito Lmx Mapkepis [22]. KapLumMHOMM TOHKOT KULLIKM
ekcnpecytotb CK7 (y 35-100 %), CK20 (mamxe 45 %),
CDX2 (44-60 %) i Villin (60 %) [7,23].

BucHOBKU

1. MeracTasun KapLMHOMM iHLIUX OpraHiB B SEYHWKM
CcTaHoBnaTh 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
MOJSI04HOI 3211031 Ta KULLKW.

2. Y gudepeHLUinHin giarHoCcTuLi NepBUHHUX i Me-
TacTaTM4HNX NyXNWH SEYHVKIB BaXNWBY POnb Bigirpae
KOMMIEKCHUI Miaxia aHaniay KniHik1, MiKpockomniyHoi By-
[0BU Camoi NYXSIMHM Ta HAaBKOMULLHBOT TKAHWHM, & TaKoX
060B’13KOBE BUKOPUCTAHHS LUMPOKOI NaHeni aHTUTIN.

3. Ona ondepeHuUinHoi AiarHOCTUKM NePBUHHKX
i METacTaTUYHMX NyXMWUH SEYHUKIB HA MepLIomMy eTani
HeoOXiaHO BUKOPWCTOBYBATH NaHeNb aHTMTIN, LLO BKIHO-
yae CK7, CK20 (CKpan, sikwio HeratmBHi CK7 Ta CK20),
peuenTopu ectporeHy, nporectepoHy, CA125, p53,
Vimentin. kLo BusiBNeHo MopdonoriyHi CTpyKTypu, LLO
CXOXi Ha rpaHyrbO30KMITUHHY MYXIMHY, [0 NaHENi aHTUTIN
popatoTb Inhibin A, FOXL-2. BukntouunBLun NepBrHHY
NyXIUHY SEYHMKA, NaHemNb aHTUTIN posLumpiooTe CDX2,
Villin, GATA, PAX-8, konu BM3Ha4eHO APIOHOKMITUHHWIA
natepH — Chromogranin A, Synaptophysin, CD56.

MepcnekTMBM noganbLlMX gocnimkeHb. HaBegeHi
CMOCTEPEXEHHS MOXYTb JOMOMOITM MiKapsiM-NaTonoro-
aHaToMaMm i nikapsiM-OHKosioram nig vac andeperito-
BaHHS MEPBUHHKX i METACTaTUYHUX MYXJIMH SIEYHWKIB,
a TaKoX Mif Yac BCTAHOBMEHHS NEPBMHHOI nMokanisawii
HOBOYTBOPEHHS MPU aHOHIMHUX MeTacTasax y Sie4HVK.
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MyAbTUCUCTEMHMM NEAIaTPUUHUKA 3anaAbHUK CUHAPOM,
acouinosaHuu i3 COVID-2019, y 3anopi3bkKiu obnacri

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 KNiHIYHUMU 03HAKaMU MYMBTUCMCTEMHOTO 3ananbHOro0 CUHAPOMY, acOLIOBaHOMO 3
COVID-19, rpyHTytoumnch Ha aHanisi oro nepebiry B Aiten 3anopisbkoi obnacti Ykpainu.

Matepianu Ta MmeTogu. 34iicHNIN PETPOCNEKTUBHUIA aHani3 icTopiit xBopob 16 aiten Bikom Big 1 Ao 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 CynpoBoaKYBaBCS IMXOMAHKOK, po3rnagamm 3 60Ky iHLLMX OpraHiB i cuctem.

[ins cTaTMCTUYHOrO ONpaLtoBaHHS Pe3yrnkTaTiB BUKOPUCTaNM HenapamMeTpUYHi METOAM: ONUCOBY CTAaTUCTUKY i CTAaTUCTUYHUI
BV CHOBOK. YCi po3paxyHku 3giicHunu 3a gonomoroto nporpamm Microsoft Excel.

Pesynsratn. Cumntomm, BusiBneHi B obcTexeHux, BinnoBigany giarHocTniHuM kputepism BOO3 ans mynstucuctemHoro
negiaTpUMYHOro 3anarnbHoro CuHApoMy, acouiioaHoro 3 COVID-2019: Bik Big 1 40 16 pokiB, nxomaHka TpMBaricTio HE MEHLLEe
Hix 3 go6m (100 % Bunaakis); 4OKa3n MynbTUCUCTEMHOIO 3aXBOPIOBaHHS, 3adpikcoBaHi B yCix XBOpyX (8 ocib Manu ApibHo-
TOYKOBY ek3aHTeMy, 12 — chapwHriT; y 12 giTen 4iarHOCTOBaHO ypaXXeHHs CepLeBO-CyANHHOI CUCTEMU, @ cCaMe Kapaionarito, B
15 — NopyLLEHHs cepLEeBoro putmy, B 9 — ArcmeTabonivHi 3MiHU B Miokappai; 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 Manw BCi NauieHTw; nig yac 06CTEXEHHS HE BUSIBUMM NEPEKOHIIMBUX [OKa3iB
HasIBHOCTI iHLLIOTO 3aXBOPIOBaHHS, sIke MOrmo 6 BUKMWKATW Taki CUMMTOMY; BCi A4iTM Manu fokaaw iHgikyBaHHs Bipycom SARS-
CoV-2, 3okpema COVID-19 manu 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 NoniMOPHICTb KNiHIYHMX i nabopaTopHUX NPOSBIB MYNLTUCUCTEMHOMO NeJiaTPUYHOMO 3a-
nanbHoro cuHgpomy, acoduiiosaHoro 3 COVID-19. MMiaTBepaxeHo nerkicte BukopuctaHHs kputepiis BOO3 wopo
[iarHOCTMKM LibOro cuHapomy. KoxxHoMy nikapro, sIkKMn KOHTaKTYe 3 UTUHOM, KOTpa NMXOMaHWUTb Tpu i Binblue AHIB, peko-
MEHZ0BaHO OL{iHIOBATK HasiBHICTb LIbOTO CMHAPOMY 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 natonorii, He xeopitoTb Ha COVID-19
abo nepeHocATb Moro y nerkin hopmi 6e3 ycknagHeHb
[4,11]. Mpote 07 TpaBHs 2020 poky B GpUTaHCHKOMY
mMegun4Homy XypHani «The Lancet» Buiwna crarTa
«Hyperinflammatory shock in children during COVID-19
pandemic» 3a astopctBom Shelley Riphagen, B skin
iLUMoCs NPO cnanax 3axBOptoBaHHS 3 03HaKaMu aTuno-
BOi xBopobw KaBacaki, BusiBneHun y lisgeHHin Temsi B
ToHaoHi, Benuka BputaHisi. Ockinbku B 06CTEXEHMX AiTe
6yB 06TskeHu wopo COVID-19 aHamHes, HayKoBLi
NPUNYCTUNK iCHYBaHHS 3B’A3KY MiX LM 3aXBOPOBAH-
HsMu. [poTe Yepes HecTauy AaHKX AOBECTH L0 rinoTesy
BOANOCs 3Ha4HO nisHiwe [8,9,10].

Bigomo, Lo 3B’930K MynbTUCUCTEMHOIO negiaTpuy-
Horo 3ananeHoro cuHapomy (MIS-C) i3 COVID-19 Busie-
NS0Tb Y BINbLLOCTi BUNaZKiB 3aXBOPtOBaHHs. CumnTomum,
HasiBHi B NaLjieHTiB, NOBHICTIO ab0 YaCTKOBO BiANOBIAAOTh
KpuUTEpiSM AiarHocTuKM xBopobn Kasacaki. B ocTaHHix
aMepUuKaHCbKMX AocnimKkeHHsax nokasaHo: MIS-C ai-
arHoCTyThb MepeBaXHo B AiTel adpuKkaHCbkoro 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
3anMLWAaETbCs TakoX NUTaHHS Loao naroreHesy MIS-C.
[oBeneHo, Lo BiH Mae yCi 3arafibHi 03HaKky MexaHiamy
pO3BUTKY ayTOIMyHHUX XBOPOG, a Takox cneuudidHi
iMyHOKOMMMEKCHI MeXaHi3Mu1, NpuTaMaHHi BackyniTy
Kasacaki [15,17].

Cepen 0CHOBHMX KniHiuHMX nposiBiB MIS-C Bu3Ha-
YalTb BUCUN, LUMYHKOBO-KWLLIKOBI MOPYLUEHHS, 3MiHM
KiHLiBOK, 3MiHM Cn130BOi 0BOMOHKM MOPOXHWUHKU POTa,
KOH'lOHKTMBIT, NiMcbaaeHonaTito, HEBPOIOriYHi CUMMTOMM,
enigemionoriyHui 38’a3ok i3 COVID-19 [1,2].

HwHi Hemae cneumdivHmx TecTiB, Wo ganv 6 amory
TOYHO BCTaHOBUTM AiarHo3. Tomy BOO3 po3pobneHo Ta
3anpornoHOBaHO 10 BUKOPUCTAHHS Y MEAVNYHUX 3aknagax
HW3KM OiarHOCTUYHUX KPUTEPIiB, Ha SIKi BApTO cnvpaTtucst
MiA Yac 00CTEXEHHS:

1) Bik 0-19 pokis;

2) nuxomaHka TPMBAsICTHO He MeHLLe Hix 3 Jobw;

3) [okasn MynbTUCUCTEMHOCTI 3aXBOptoBaHHS (Ha-
SIBHICTb [1BOX i3 M'ATU 03HaK):

— BUCHI, KOH'OHKTUBIT 260 CrM30BO-LLIKIPHi 03HaKM 3a-
naneHHs pyK, Hir, CiM30B0i 060MOHKN POTOBOI MOPOXKHUHY;

— rinoTeH3is abo LWOK;

— YPaXeHHs1 CepLEeBO-CYANHHOI CUCTEMM, SK-OT ne-
puyKapauT, BanbBYyIiT, KOPOHAPHI aHoMannii;

— Koarynonaris;

— LUYHKOBO-KULLIKOBI CUMMTOMM;

4) nigBuLLeHi piBHI NabopaTopHMX MapkepiB 3ana-
NEHHS;

5) BiacyTHicTb iHWOI iHekuil, Wwo noscHioBana 6
3anarneHHs;

6) pokasm iHikyBaHHs Bipycom SARS-CoV-2 [3,14].

Mpo Bunagku MIS-C B YkpaiHi HUHI JoBoMi Mano
BigomocTel [2,5]. Tomy BBaXaemo AOLNbHUM onucaTu
CMOCTEPEXEHHS 3a rpynoto AiTeit 3 o3Hakamu MIS-C, ki
nepeHecn KopoHasipycHy xsopoby (COVID-19). Cno-
CTepexeHHs 3aiicH1nmM B 3anopisbkiit 0bnacTti YkpaiHu.
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O3HanoMuTK MikapiB i3 KMiHIYHUMKU O3HaKaMW MymnbTU-
CWCTEMHOTO 3anarnbHOro CUHAPOMY, acoLinoBaHOro 3
COVID-19, rpyHTytouMCh Ha aHanisi oro nepebiry B Aitein
3anopisbkoi obnacTi YkpaiHu.

Marepiaau i MeToAU AOCAIAKEHHA

3AiicHMNN pPeTpOCNeKTUBHUI aHani3 icTopin XxBopob
16 niten Bikom Big 1 fo 16 pokis, ki Manu B aHamHesi
COVID-19 Ta/abo koHTaKkTyBanu 3 XBOpUMM Ha Le 3a-
xBoptoBaHHs. COVID-19 B ycix nawieHTiB NigTBEpmKEHNI
nabopatopHo. Mepebir xeopobu CynpoBOmKYBABCS MMXO-
MaHKOo0, po3naziamu 3 60Ky iHLLMX opraHiB i cuctem. XKopa-
Ha AUTUHA rPynK CNOCTEPEXEHHS He Byna BakLMHOBaHa
npot SARS-CoV-2.

XBopi nepebyBanu Ha NikyBaHHi B 6aratonpodinbHii
ANTANIN nikapHi (M. 3anopixkst) y nepiod 3 keiTHs 2020
poky o BepecHsi 2021 poky. B ycix obcTexeHnx aiarHoc-
ToBaHo MIS-C 3a giarHocTnyHmumMu kpuTepismm BOOS.

Ons niaTBepaxeHHs 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.

Mia yac gocnimkeHHss NpoaHanisyBanu KiiHivyHUM
nepebir 3aXBOPIOBaHHS B KOXHOIO NaLieHTa, BUSBUINN
3MiHW 3aranbHOro aHanisy Kposi, BioxiMiyHOro aHaniay,
MOKa3HWKIB, LLO XapaKTepu3yloTb PYHKLIOHAmNbHWI CTaH
neviHkn (AT, ACT), HMPOK (KpeaTuHiH), NOKa3HWKIB
3anasnbHoro npouecy (nerkouutapHa dopmyna, LWOE,
MPoKanbLUMTOHIH, C-peakTuBHUI GiNok) y AnHaMiL XBo-
pobu, a Takox napameTpu, Lo BU3HAYalTb CTaH cucTe-
MU 3ropTaHHs KpoBi (piBeHb TpombouuTie, D-gumepa).
MNpoaHanidyBanu Takox pesynbrati yHKLiOHANbHNUX
obcTtexerb (EKT, Y3[, peHTreHorpadist opraHiB rpyaHoi
MOPOXHWHM TOLWWO). [ANa BUKMIOYEHHS GakTepianbHMX
YMHHWIKIB SIK MPUYMHM 3anmarnbHOro CUHAPOMY B YCix na-
LieHTIB Ha BUCOTI NIMXOMaHKu Bpanu KpoB i, 3a noTpebu,
iHWi GionoriyHi MaTepianu (kan, ceva, XapKoTUHHS) Ans
6aKTepionoriYHOro AOCHIMKEHHS.

3rigHO 3 NPOTOKONOM [4], AITAM NpuU3HauMnn «imy-
HOCYMpPECKBHY Tepanito» TMKOKOPTUKOIAHUMM Npena-
patamu TpuBanicTio B cepedHboMy 7 OHiB. Y 4 fiten
BUHVKNa notpeba B iMyHoTEpanii, WO 34iiCHEHa LUNSAXOM
BHYTPILLUHbOBEHHOTO BBELIEHHS iIMyHOrNoOyniHy B cynpe-
CUBHIN [03i; B CEpeaHbOMY BUKOHaNM 2 BBEOEHHS. Y
pe3ynetaTi nikyBaHHs 14 i3 16 AiTel NOBHICTIO ogyxanu,
y 2 3achikCyBanu 3anuLIKOBI SBMLLA (3aSMLLIKOBI O3HAKM
miokapamTy, TpoMb nepeacepas).

[nsi cTaTMCTMYHOTO ONpaLtoBaHHS Pe3ynbTaTiB BUKO-
pucTanu HenapameTpyUyHi METOAM: OMMUCOBY CTaTUCTUKY
i CTAaTUCTUYHWIA BUCHOBOK. YCi pO3paxyHKy 34icH1NM 3a
fonomoroto nporpamu Microsoft Excel. Y poboti npo-
aHasi30BaHo KinbKiCHi MOKa3HMKK, WO HaBeadeHi sk n (%),
i AIKiCHI — sk cepenHe BiaxuneHHs (SD), megiana (Me) Ta
mopa (Mo).

PesyAabTati

BcraHosneHo, wo 13 i3 16 fgitent nig Yac rocnitanisaui
Mmanu giarHos3, He nos’szaHnin 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 aneHanUmT, 4 — 3 AiarHO30M AepMaTuT; diarHo3u
ckapnaTtvHa, eHuedbanit, gnebiT BOpiTHOI BEHU, KaBep-
HO3Ha TpaHcopMaLlist BOPITHOT BEHW, TOKCUKO-FiNMOKCHY-
He ypaxeHHst LIHC i posnag nosepiHkw, [IB3 cuHapom,
peakTUBHUIN KOKCWUT — MO OAHOMY BUNagky. TepMiH
rocniTaniauii Bapitoas Big 1 fo 20 oHs xBopobu (y ce-
penHbOMY AiTeit rocnitanisysanu Ha 5 gexb, SD — 5,1).
Y TspKKOMY CTaHi Haginwnu 5 i3 16 giten. Ha nikyBaHHi B
BifZiNeHHi iHTEHCUBHOI Tepanii 3a KNiHiYHYMM NOKa3aHHS-
mu nepebysanu 11 aiten NpoTsrom y cepeaHsoMy 8 AHIB
(SD -4,1).

MiaTBepaxeHy KopoHasipycHy xBopoby (COVID-19)
mManu B aHamHesi 9 faiTeir. Y HMX OO0 NOsSIBUA NepLumx
CYMMNTOMIB 3aXBOPIOBAHHS, 3 NPMBOAY SKOro BiabyBana-
¢S rocnitanisauis, MuHano 8-60 aHie. Y BCiX naujieHTiB
nabopaTopHo niaTBepmKEHI 38’30k i3 COVID-19. Tak,
MIP-TecT BUSBMBCA NO3UTUBHUM Y 2 0CiB; y 12 obCTexe-
Hux Busunm IgG go COVID-19;y 5 —IgM go COVID-19;
y 3 niTeii BusiBneHo obuaea Knacu aHTumTiIN.

AHani3 Biky 00CTEXEHWX NOKa3aB, L0 CepeHili 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 %) npotv 5 (31,25 %) aieyar.

3a gaHvmu, WO HaeeaeHi Ha puc. 1, BCi AiTM manu
JIMXOMAHKY, WO BUHMKaNa B CepeaHboOMy Ha 2 [eHb
(SD —1,5) saxBoptoBaHHs i TpuBana 4 aHi (SD - 0,5) oo
yacy 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 CUNbHWIA TONOBHWI Ginb — TPOE.
Bucunky, a cavme ek3aHTemy, BUsBUnM y 8 AiTen, BOHa
Mara nepeBaxHoO APIGHOTOYKOBWIA 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 ocib) TprBanicTio 2 AHi
(SD —1,4), o BUHMKaB Y cepeaHboMy Ha 2 AeHb (SD —
0,4); piapes (3 Bunagku), Wo TpuBana B cepeaHbomy 3
aHi (SD —1,6). lenatomeranito giarHoctysanu y 10 giten,
y 8 ocib BoHa cynpoBogxyBanacs nabopaTopHMMmM 03Ha-
Kamu renaTtuTy; CiineHoMeranis BusiBneHa y 3 Bunagkax.
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lMowwwmpeHe sSBuLLE — ypaXKEHHS CMN30BOI 0OOMOHKM
poTa Ta rmoTKu. Tak, (hapuHriT giarHoctoBaHuny 123 16
AiTen, y 2 Bunagkax BiH CynpoBOMLKYBABCS [MOCUTOM, B
OAHOMY — a(pTO3HUM CTOMATUTOM, LLie B OAHOMY — XeWni-
ToMm. [THeBMOHis diarHocToBaHa B 3 AjiTel, kapajonartia —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 MauieHTiB, siki nepebyBanu nig CNOCTEPEXEHHSM, Y
mabnuui 1 HaBeaeHo nepenik CUMNTOMIB, LLO BUSIBINEHI B
KOXHOrO i3 H1x. OTxe, B ogHiei AUTUHM 3achikcyBanu ypa-
XXEHHs 6 cMCTeM 0AHOYaCHO, Y ABOX OCI6 y maTomnoriYHuii
npoLec 3any4eHi 5 cucTem, Le 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 gopmyni, HaBegeHo Ha puc. 2. Bera-
HOBWIKW, WO Y 8 AiTen 3ahiKCOBAHO 3HWXKEHHS PiBHS
epuTpoumTiB 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 3MiHK 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), nimdoumToneHito —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 % A0 12 %, LLUOE - Big 3 Mm/rog ao
65 mm/roa, y 10 xBopmx i3 13 ByB Buwmm 3a 20 Mm/rog,.
PiBeHb TpomboumTiB 3HWxXeHU ¥ 25 % (n = 4) piten
(SD -37,1, Me — 190, Mo — 190).

MpoaHanisyBaBLUM NOKA3HUKU NEYiHKOBUX Npo6
(puc. 3), Isicysanu: y 87,5 % (n = 14) piten BuABNEHO
niaBuLeHHs pisHs AJIT (SD - 5,3, Me — 1,4, Mo — 1,08),
LU0 Y 5 XBOPYX CYMPOBOKYBANOCS 3HMXKEHHSM 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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3MiHK 3aranbHOro aHanisy KpoBi Ta nekoLuTapHoi popmynm
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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. Yacrora BigxvuneHb ioximMi4H1X nokasHuki kpoBi y aiteit i3 MIS-C (%) (n = 16) woao pechepeHTHNX 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 3HadeHHst 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 — 0O
0,5 mr/n). MpokanbumToHiH nigsuwenwii y 50,0 % (n = 8)
obcTexeHnx (SD — 3, Me — 1,06, Mo — faHi BapiabernbHi).

06roBopeHHs

Jiarnoctuka MIS-C 3anuwaeTbcs HENpoOCTOK Npo-
6nemoto ons nikapie y BCbOMY CBITi, WO nigTBep-
LKYIOTb yncneHHi ny6nikauii [12,13,15,16,17,18].
3rigHo 3 pokymeHTOM «KniHiyHe BeAeHHS nauieHTiB 3
COVID-19. «>KvBay KniHiYHa HacTaHoBay, LL|O CXBaeHUn
MOS Ykpaihu Ta MIiCTUTb OCHOBHI pekomeHaalii LLoao
TaKTWKM NikyBaHHs xBopux Ha COVID-19 y Hawwin kpaiHi,
iMoBipHUM Tpeba BBaxaTu piarHo3d MIS-C y 6yab-sikoi
OUTWHY 3i CTINKOK NMXOMaHKo 6e3 KniHibyHoro qokycy
Ta Oyab-AKO0 JIMXOMaHKOI0, MOB'S3aHOK) 3 MOTIPLUEHHAM
3aranbHoro CTaHy, Lo 36iraeTbCs 3 HEAABHIM BMIMBOM
SARS-CoV-2 [4].

CnocrTepiratouu 3a AiTbMU, BUSBIIIN Y HUX CUMMTOMY,
LLI0 HEOAHOPA30BO HaBeaeHi B Nybnikavisx AOCNiAHWKIB,
AKi BUBYaNy Lien cuHapoM. 3oKkpema MAeTbCs npo npai
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 OOHUMW 3 MEPLUMX Hagamm
PO3rOpHYTI iaHi NPO KIiHIYHY KapTUHY, Nepeir i nikyBaHHS
Lboro cuHapomy [7,8].

HuvHi Lo cumnToMaTuKy BBaXatoTb TMMOBOK AJS
MIS-C, BoHa noknageHa B OCHOBY AiarHOCTUYHUX Kpu-
TepiiB BOOS, wwo 3anponoHOBaHi CBITOBIN MEAUYHMIA
CMINbHOTI ANS BUKOPUCTAHHA Y MPAKTWUYHINA OiSnbHOCTI
[3]. Mig Yac HaLoro JocniMKEHHS TakoX crnvpanues Ha
Ui kpuTepii. BctaHoBKNK, WO Bik 06CTEXEHNX AiTel — Bif
1 1o 16 pokiB (cepepHint y rpyni — 8 pokis (SD —4,2)), sk
3a KpuTepisiMW BCTAHOBMeEHHS AiarHoay. Kpim Toro, cumn-
TOMM, 3ahikCOBaHi B NaLieHTiB, BignoBiganM HaBeaeHUM
aiarHoctnyHum kputepism BOO3 ans MIS-C, ix BusiBnsinm
3 TAKOHK HYaCTOTOH): NMXOMaHKa TPUBATTICTHO HE MEHLLIE HiXX
3 nobm Ta foKa3su MynsTUCUCTEMHOTO 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, LLie 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, 6roBaHHaM — Yy 5 (31,25 %), miapeeto —y 3
(18,75 %) Bunapkax; nabopaTopHi 03Haku koaryrnona-
Tii — 50,0 % (n = 8) piTen, 30kpema MiABULLEHUI PiBEHD
D-anmepa, a Takox y 4 Bunagkax (25,0 %) — 3HKEHHS
TpomBiHOBOrO Yacy. [MiaBuLLEHi piBHI MapKepiB 3ananeHHs
3apeecTpyBanu B KoxHoro naujeHta: 81,25 % (n = 13) —

Matonorisi. Tom 20, Ne 3(59), BepeceHb — rpyaexb 2023 p.
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niasuweHHs 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-OT BakTepianbHi IHEKLINHI
XBOpoOM), ane B yCix MaLieHTiB BUSBUIK iH(IKyBaHHS
Bipycom SARS-CoV-2. Tak, COVID-19 B aHamHesi manu
9 (56,25 %) xBopux, 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 %) obeTexeHux.

Y crarri Li Jiang et al. [19], 3giicHeHO meTaaHani3
123 pocnimkeHb KniHiko-nabopatopHnx 0cobnmneocTe
MIS-C. BcTaHoBneHo, Lo y3aranbHeHa YactoTa peectpa-
uii cumntomis MIS-C y cBiTi Taka: nuxomanka — 90,85 %
(95 %; posipuui 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 %; [l 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-
aktueHoro 6Ginka (93,22 %, 95 %; Ol 93,26-94,17 %),
D-guvepa (68,68 %, 95 %; [l 66,81-70,56 %), LLOE
(56,18 %, 95 %; [l 54,03-58,33 %) Ta NpoKanbLMUTOHIHY
(41,55 %, 95 %; [l 39,42—43,68 %). MMigBWLLEHHS piBHA
kpeatuHiHy (15,8 %; [l 14,36—17,24 %), 3HWKEHHS PiBHSA
6inka (11,6 %; Ol 10,15-13,04 %) n anewmito (7,78 %; LI
6,54-9,02) BBaxaloTb MeHLL noLmpeHumMn nabopartop-
HUMK 3miHamu. Lli gaHi nigTBepmkeHi B iHWMX HayKoBWX
npausx [7,12,14].

MopiBHABLUKM AaHi, WO HaBeaeHi 3aKOPAOHHUMM
JOCnigHYKamK, 3 TUMK, LLIO OfepXanu B HaLloMy JOCTi-
[DKEHHI, 3p06MIN BUCHOBOK, L0 YacTOTa BUHUKHEHHS
CUMMTOMIB B OOCTEXEHMX AiTei 30ebinbLioro He Bia-
pisHsnacs.

BucHoOBKHM

HaBeneHui kniHiko-naGopatopHuii aHanis 16 Bu-
nagkis MynbTUCUCTEMHOTO MeAiaTPUYHOMO 3ananbHoro
cuHapomy, acouiiosaroro 3 COVID-19, pemoHcTpye:

1. noniMopdHiCTb MOro KniHiYHMX i nabopaTtopHux
MPOSIBIB, LLO CYTTEBO YTPYAHIOE AiarHOCTUKY;

2. nerkictb BUKOopucTaHHA KpuTtepiie BOO3 wopo
[iarHOCTWKW LIbOro CTaHy;

3. KOXHOMY niKapto, iKWl KOHTaKTYe 3 AUTMHOIO,
KOTpa NMXOMaHUTL Tpu i BinbLue AHIB, pekoMeHA0BaHO
OLjiHIOBaTV HasIBHICTb LIbOro CUHAPOMY B nepiof enige-
Mi4HOro Hebnaronomnyyus 3a KOpoHaBipyCHO XBOPOOOHO
(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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