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The aim of this study was to evaluate relations of mitotic index (MI), necrosis, IHC proliferative markers Ki-67 and PHH3, and
their predictive value for lung neuroendocrine tumors (NETs) aggressiveness.

Materials and methods. The study used surgical and biopsy material from 64 patients with lung NETs before chemotherapy
prescribing. Morphological study and IHC was performed. MI, necrosis, Ki-67 and PHH3 expression and metastatic disease
and survival were estimated using nonparametric statistics.

Results. Statistically significant association of necrosis severity and survival rates was found (P = 0.021). This was true for
comparing patients with no necrosis in tumor tissue and extensive foci of necrosis (P = 0.023). Ml appeared to be associated
with metastases in lymph nodes (P = 0.003) and with distant metastatic lesions (P = 0.029). Significant, direct association of
Ki-67 and MI (P < 0.001), MI and PHH3 expression (P < 0.001) was found. However, there was no significant link between
Ki-67 and PHH3 rates (P = 0.240). Ki-67 didn’t show any significant association with necrosis and metastases. Also, Ki-67
rates didn't affect the patient survival. Data on PHH3 expression and their estimation appeared to be rather contradictory.
PHH3 expression rates were lower than expected and did not exceed neither Ki-67 rates, nor MI.

Conclusions. Ml and necrosis are reliable markers for the assessment of lung NETs aggressiveness. Ml is statistically
associated with metastatic lesion, while extensive necrosis — with survival rates. Ki-67 expression was significantly associated
with MI. No significant association of Ki-67 and PHH3 expression, tumor’s morphological features, disease progression and
prognosis was found. Contrary to our expectations, PHH3 showed no diagnostic and prognostic value in lung NETs.

MporHocTHuHa LiHHiCTL MOpPOAOTiUHMX 0COOAMBOCTEH Ta NPOAiGepaTUBHUX MapKepiB
(miToTHuHOrO iHAEKCY, Ki-67, PHH3) y HeMpOEHAOKPUHHUX MyXAMHAX GpOHXOAEreHeBoi
AOKani3auii

A. M. 3axapueBa, I. €. UntaeBa

MeTa po60T1 — OLjiHIOBaHHS 3B'A3KY MITOTUYHOTO iHAekcy (MI), Hekposy, imyHoricToximivHnx (IMX) MapkepiB nponicepadii
Ki-67, PHH3 Ta iXHbOi LIHHOCTi ik NPeAMKTOPIB arpecBHOCTI HEMPOEHAOKPUHHMX NyxnuH (HENM) nerexb.

Marepianu Ta meTogu. [locnimkeHHs 3aiicH1NN, BUKOPUCTaBLLIM OnepaLliiHuiA | BionciiHnin MaTepian, Lo oTpuMany Bin, 64 nawieHTis
i3 HEIM nereHb [0 npu3HadeHHs im ximietepanii. BukoHanu mopdonorivHe Ta IFX gocnimkeHHs. MI, BupaxeHiCTb Hekpoay, ekcrpecito
Ki-67 i PHH3, MeTacTatvyHi ypaeHHs Ta BYXXVBAHICTb XBOPWX OLIIHIOBaNM 3a LOMOMOIOK METOAIB HEMapamMeTPUYHOI CTAaTUCTUKM.

Pesynkratn. BusiBunu ctatucTUyHO BiporigHUi 3B'S30K Mix BUPEXKEHICTIO HEKPO3Y Ta BUKMBAHICTIO nauieHTiB (p = 0,021).
Lle ctocysanocs nopiBHSHHSA rpyn XBOpUX 6e3 BOrHWLL, HEKPO3Y Y TKaHUHI MyXIIMHW Ta 3 EKCTEHCMBHUMM BOTHULLLAMMW HEKPO3Y
(p=0,023). MI gocToBIpHO NOB’A3aHWI i3 HAABHICTIO MeTacTasiB y nimdatuyHnx Byanax (p = 0,003) i BinaaneHux metactasis
(p = 0,029). BuaHaumnu 3HauyLumin npsimuii 38'a30k Mix pisHem Ki-67 i MI (p < 0,001), MI Ta ekcnpecieto PHH3 (p < 0,001).
Ane He BUSIBUNI BIPOTigHWIA 3B'A30K Mix piBHaMU Ki-67 i PHH3 (p = 0,240), sk i Mix Ki-67, HasiBHICTIO BOTHWLL, HEKpO3y Ta
meTacTasiB. PiBeHb Ki-67 Takox He BNn1BaB Ha BUXMBAHICTb nauieHTiB. Ekcnipecia PHH3 ta pesynsrtatu ii ouiHIOBaHHS BY-
ABUNNCA LOBONI HeOAHO3HaYHUMY. PiBeHb ekcnpecii PHH3 Huxunii, Hix odikyBaHuii, He nepeBuLLyBaB Takwid ans Ki-67 i MI.

BucHoBku. M| Ta HeKpo3 — HagilHi Mapkepu ouiHioBaHHS arpecuBHocTi HEM nereHb. MI cTaTUCTUYHO BipOrigHO NOB’A3aHWiA
i3 HAsIBHICTIO METACTaTMYHOTO YPaXeHHS!, a8 EKCTEHCUBHWIA HEKPO3 — i3 MoKka3HUKaMu BuxwvBaHocTi. Ki-67 BiporigHO NoB’A3aHuMi
i3 MI. He BusiBunu BiporigHui 38’a3ok Mix ekcripecieto Ki-67 i PHH3, a Takox piBHem Ki-67 i MopcbonoriyHumm ocobnmso-
CTAMM NYXMUHW, NPOTPECIE0 3aXBOPIOBAHHS Ta MPOrHO30M. Ycynepey Hawwmm npunyieHHam, PHH3 npu HEM nerexb He €
AiarHOCTUYHUM @60 NPOTHOCTUYHUM YUHHUKOM.

MporHocTMueckas LEHHOCTb MOPPOAOTHUECKUX 0COOEHHOCTEN U NPOoAUdEPATUBHBIX
MapKepoB (MUTOTUUECKOro MHAEKCa, Ki-67, PHH3) B HeMpO3HAOKPUHHBIX ONYXOAAX
OGPOHXONErOUHOM AOKAAM3 ALK

A. M. 3axapueBa, I. E. UutaeBa

Llenb paboTbl — oueHKa €BA3u MUTOTUYeckoro uHaekca (MW), Hekposa, nmmyHoructoxmmmdeckux (UMX) mapkepos npo-
nudpepaumm Ki-67, PHH3 1 1x LEHHOCTM Kak NpeauKTOpoB arpecCUBHOCTU HEMPOIHAOKPUHHBIX onyxonei (HOO) nérkumx.
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Marepuanbi u meTob!. ViccrnenosaHme NpoBenu ¢ UCromnb30BaHWEM OMepaLMOHHONO 1 BUONCUAHOTO MaTepuana, NosTy4YeHHoro
0T 64 nauneHToB ¢ HOO nérkux Ao HasHaYeHs UM XumuoTepanuu. BeinonHunu mopdonorudeckoe n UMX nccnegosanue. MU,
BbIpaXXeHHOCTb HEKPO3a, akcnpeccuio Ki-67 n PHH3, MeTactatuyeckoe nopaxeHue, BbhKMBAaEMOCTb NaLMEHTOB OLEHMBaNM
C MOMOLLIbI0 METOZOB HeMapameTPUYECKON CTaTUCTUKN.

PesynbraThbl. YCTaHOBNEHa CTaTUCTUYECKN [OCTOBEPHAS CBSA3b MEX/Y BbIPaXEHHOCTbIO HEKPO3a W BbKMBAEMOCTbIO Gorb-
HbIX (p = 0,021). 310 Kacanock rpynn nauyeHToB 6e3 04aroB HEKPO3a B TKAHM OMYXOJSN U C HANMYMEM SKCTEHCHBHBIX 04aroB
Hekposa (p = 0,023). M/ gocToBepHO CBSA3aH C HanmM4MeM MeTacTasoB B numdarnyeckumx yanax (p = 0,003) n otganéHHbIx
meTacTalos (p = 0,029). BbisiBneHa 3Hauumas npsmas cesidb Mexay ypoHeM Ki-67 n MU (p < 0,001), MU n skcnpeccuei
PHH3 (p < 0,001). OgHako He Bblno JocToBepHOM cBsi3n Mexay ypoBHsiMU Ki-67 n PHH3 (p = 0,240), kak u mexay Ki-67,
Harnu41em o4aroB HEKpO3a 1 MeTacTasoB. YpoBeHb Ki-67 Takke He Bnusn Ha BbhKMBAEMOCTb NaumeHToB. Jkcnpeccus PHH3
1 pe3ynbTaThl ee OLEeHKV 0Ka3anuch JOBOMbHO HEOAHO3HAYHLIMK. YPoBeHb akcnpecc PHH3 6bin Huxe, YeM oxuaaembii,
He npeBbILwan Takosoi Ang Ki-67 n MU.

BbiBoabl. MW 1 Hekpo3 — HaaexXHble Mapkepbl oLeHku arpeccusHocTy M0 nérkux. MU ctatucTuyecky JOCTOBEPHO CBA3aH
C HamnM4nem MeTacTaTUieCcKoro NOPaXeHHs!, @ SKCTEHCUBHBIA HEKPO3 — C NokasaTensimMu BohxmueaemMocT. Ki-67 4oCTOBEPHO
cBsizaH ¢ MW, He yctaHoBneHa foctoBepHas cBA3b Mexay akcnpeccuen Ki-67 n PHH3, a Taioke yposHem Ki-67 1 Mmopdorno-
TMYECKMM 0CODEHHOCTAMM ONyXOnu, Nporpeccuen 3abonesaxns 1 NporHo3oM. Bonpeku Hawwmm npegnonoxennsam, PHH3

npu H3O nérkvx He siBnseTcs AVAarHOCTU4ECKUM N NPOrHOCTUYECKUM KPUTEPUEM.

Neuroendocrine tumors (NETs) are regarded as rare
cancers with a reported incidence of 5-7 per 100.000
population per year and estimated prevalence of 35 per
100.000 [1]. Bronchopulmonary NETs account for 12 %
of all NETs and, according to recent studies, make about
20 % of all primary lung neoplasms [2-6]. The annual
incidence of lung NETs has substantially increased (in
average by 4.5 times) over the past 30 years, mainly due
to improvements in detection methods and diagnostic
protocols [7].

Lung NETs share neuroendocrine differentiation,
but they have heterogeneous morphological, immuno-
histochemical (ICH) and molecular characteristics and
considerably different clinical and biological behavior [8,9].

Bronchopulmonary NETs encompass four histologic
subtypes: TC, AC, LCNEC, and SCLC, with large preva-
lence of high-grade tumors over carcinoids [4,5,10,11].
TC is considered a low-grade malignant tumor with longer
life expectation and time to recurrence, although it also
can metastasize. AC is deemed to be an intermediate
malignant tumor with more aggressive clinical course,
and somewhat unpredictable clinical behavior. LCNEC
and SCLC are high-grade malignancies with dismal
prognosis [8].

Current classification of bronchopulmonary NETs has
its own lights and shadows [12]. The differential diagnosis
for subtypes of lung NETs is based on two parameters
only: the presence/absence of necrosis and the mitotic
index per 2 mm2. A diagnosis of TC is made when the tu-
mor does not show necrosis and the mitotic count is <2
mitosis per 2 mm?; the AC shows up with necrosis and/or
a number of mitosis between 2 and 10 per 2 mm?, while
high-grade poorly differentiated carcinomas (LCNEC and
SCLC) have >10 mitosis per 2 mm? and usually present
extensive necrotic areas. Focal necrosis in total doesn’t
make up 20 % of the sample, while extensive necrosis
exceeds 50 % of the area [11].

Tumor necrosis is recognized to be a consequence of
chronic cellular hypoxia. And both these factors (hypoxia
and necrosis) correlate with poor prognosis in some tu-
mors. The extensive necrosis reflects an aggressive tumor
phenotype, however, it's prognostic value in most cases
remains unknown [13]. LCNEC and SCLC, commonly
have histopathological features of tumor necrosis. And
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according to recent studies, high proportion of tumor
necrosis (210 %) has a negative prognostic value in high
grade lung NETSs [14].

Also, a wide constellation of cellular and architectural
features is assessed, and ICH markers are applied. But
mentioned morphological features and markers’ expres-
sion are not monitored constantly, especially in small and
crushed biopsy specimens [11,15].

WHO's classification for NETs of the digestive system
was updated in 2019, while for the bronchopulmonary
NETs, due to many inconsistencies and disagreements
among researchers, the classification 2015 is still in use.
Imperfect diagnostics may lead to a late diagnosis and a
disappointing prognosis. Moreover, the majority of lung
NETs (over 95 %), are non-functional and consequently
the presentation may be incidental or related to metastatic
disease [1,2]. More than 20 % of lung NETs present as
metastasis, typically to liver and/or bone. The median
survival of stage IV bronchopulmonary tumors is about
17 months and less [3,16].

In this situation, it is very important to find reliable
predictive factors for lung NETs behavior assessment.
And many of them are seemed to be associated with
tumor cell proliferation [17,18].

This indicator is very important tool for evaluating
the biological characteristics of a malignancy. If the prolife-
rative index is high, it means that the tumor is faster growing
or rather aggressive. But despite exhausting amount
of literature, the translation of proliferation assessment
into daily routine has largely failed [19]. Cell proliferation
kinetics depends on the type/subtype of the malignancy,
the cell cycle duration, the proportion of proliferating
cells, etc. [20]. Using different methods for proliferation
assessment also contributes to this confusion. However,
researchers do not abandon attempts to estimate the pro-
liferative potential of malignant cells, and in some cases
they manage to reveal the significant predictive value of
the mitotic index (MI), and ICH proliferation markers (e.g.
Ki-67, PHH3, etc.) [21-24].

Ml is considered as one of the essential factors for
determining the histological grade in different cancers
[25,26]. But it also has certain limitations that are due to
the heterogeneity of the tumor, used calculation method.
Also, the apoptotic bodies or crushed cells may mimic
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K-mitoses that falsify counting results [27,28]. Moreover,
mitosis counting is rather subjective and time-consuming
[29].

Ki-67 may be a potent tool for easy and quick eva-
luation of the proportion of proliferating cells in a tumor
[16]. Ki-67 (proliferation index) is widely used in routine
pathological investigation. It is considered “golden stan-
dard” in IHC and employed in assessing tumor aggres-
siveness [30-32]. Although, Ki-67 has been extensively
investigated in different cancers, in fact it has not gained
widespread clinical acceptance. There is an opinion that
no diagnostic role is currently supported in lung NETs for
Ki-67 labeling index because of the significant overlap
between tumor categories [32,33].

The rate of cellular proliferation counted using MI
on H&E slides or proliferative index Ki-67 in ICH is a
reflection of tumor cell division. But these parameters
measure different phases of the cell cycle, and there
is lack of standardized methodology and interobserver
variation. Despite all these drawbacks, multiple studies
have shown a good correlation between Ki-67 and Ml in
many neoplasms [34,35]. Moreover, due to some studies,
MI can be helpful in prognosis predicting, for instance, in
bronchopulmonary NETs is associated with metastatic
lesion [21,22,25].

Phosphohistone H3 (PHH3) is relatively new ICH
marker which is applied for the objective detection of mito-
tic activity in different tumors. It allows to identify mitoses,
easily-missed by ordinary mitotic count, and is considered
more reliable and reproducible than Ki-67 [36-38]. It can
help in accurate assessment of tumor cells’ proliferation
with a perfect agreement among observers, and also it is
less time consuming than that on H&E [23,24,39].

IHC findings for the PHH3 have been shown to
be reliable mitosis-specific marker in different cancers
[40,41]. Some studies emphasize that PHH3 can be used
for prediction of metastatic lesions [23] and survival [41].

It is believed that the tumor’s histological grade
could be assessed more accurately using PHH3, but
it would result in increasing proportion of high-grade
cancers [41].

But in different tumors, the diagnostic and prognostic
value of the Ml and proliferative markers Ki-67 and PHH3
varies significantly [38]. And data of PHH3 diagnostic
and prognostic value in lung NETs are vastly limited [37].

The lack of strong diagnostic and prognostic criteria
significantly complicate the assessment of lung NETs
clinical behavior and prognosis. Thus, simple and accu-
rate diagnostics and assessment of proliferation markers
predictive value seems to be of essential importance. Also,
some morphological features might assist the prediction
of prognosis [6].

Aim

Taking into account the inconsistency of the literature data,
in the current study we aimed to check if there is a signi-
ficant correlation between tumor cells division, measured
by Ml and other proliferation markers (Ki-67 and PHH3),
and their impact on the lung NETs aggressiveness. And
additionally — whether necrosis used in staging lung NETs
has a prognostic value.

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

Materials and methods

Retrospective and prospective study was conducted. 64
FFPE blocks with lung NETs (resections and biopsies)
were chosen randomly from 113 unique patients, treated
in Kyiv City Clinical Oncological Center in 2010-2020.
Morphological diagnosis was established (including
neuroendocrine morphology, grade, TNM, and stage);
all cases were classified based on criteria used by 2015
WHO modified classification for lung NETs. Necrosis
was detected on H&E slides. TC has no necrosis; in AC
small foci of necrosis could be revealed; high-grade NETs
usually performed lots of small necroses or extensive
necrotic fields, often with hemorrhages. Mitotic count
was performed on H&E stains, and MI was considered
the average mark per 10 HPFs. Also, ICH was performed
(ChrA, Syn, TTF-1, CK7, CK20, CD56, Ki-67 and PHH3)
before chemotherapy was prescribed. In current study
we mainly focused on necrosis and Ml, Ki-67 and PHH3
expression.

All morphological and IHC data were assessed by two
different independent pathologists without the knowledge
of patient data. Medical records data were used to assess
clinical findings and patient survival.

The study was agreed with the commission on
bioethical examination of Bogomolets National Medical
University (protocol No. 118, 18 Jan 2019).

To determine ICH markers’ expression we used an-
ti-Ki-67 monoclonal antibody, clone MIB-1 (Dako, USA),
and rabbit polyclonal PHH3 (Diagnostic Biosystems,
USA).

Only nuclear ICH staining for Ki-67 and PHH3 was
considered. For each sample, 5 microscopic fields at
%200 magnification were selected, and 100 tumor cells
in each field were counted to assess the percentage of
positive cells.

Samples with Ki-67 <3 % was considered grade 1
(TC); Ki-67 4-19 % corresponded grade 2 (AC); Ki-67
220 % was estimated as grade 3 (LCNEC and SCLC).

PHH3 expression was estimated on the same FFPE
blocks and compared with MI, Ki-67 level, necrosis extent
and severity and metastases presence. Also, there was
an attempt to evaluate patient survival depending on MI,
Ki-67 and PHH3 rates.

Microsoft Excel was used for all calculations. Statis-
tical analysis was performed using IBM SPSS software
Statistics 28 (license No. Z125-3301-14).

MI, Ki-67 and PHH3 distribution was investigated
using nonparametric tests (Kruskal-Wallis test, Mann—
Whitney test, Spearman’s rank correlation). 95 % Cl was
calculated using adjusted Wald method. Kaplan-Meier
estimator and log-rank test were used for survival analysis,
survival median, 25" and 75" percentiles and one-year
survival rate were calculated.

Results

The patients age ranged from 29 to 76 years, the male (M)
/female (F) ratio was 3.92 vs 1.00. There were 7 (10.94 %)
patients (5 M/2 F) aged 18-44 years; 19 (29.69 %) (13
M/6 F) aged 45-59 years; and 37 (57.81 %) (32 M/5 F)
patients aged 6074 years; there was 1 man in a group
>75 years old.
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The sample was censored. The follow-up period va-
ried significantly — from 11 days to 7.11 years, the average
observation period was 8.9 months. The outcome could
not be traced in 15 (23.00 %) cases. 17 (26.56 %) patients
died, their life expectancy after diagnosis averaged 12.2
months. Due to medical records, at the end of observation
period 32 (50 %) were alive; in this case the follow-up
period also varied significantly and averaged 7.1 months.

At the time of diagnosis metastases in lymph nodes
were found in 48 (75.00 %) patients, in 11 (22.92 %) of
them lymphoma was the preliminary clinical diagnosis.
26 (40.63 %) patients had distant metastases. In 11
(17.19 %) cases local or distant metastatic lesions were
not identified clearly. Fig. 1 shows the distant metastatic
lesions in details.

Surgery specimen were available in 23 (35.94 %)
cases, other 41 (64.06 %) were biopsies and 21 (51.22 %)
of them were rather small, with extensive crush artifact.

All the cases were showing features of neuroendo-
crine architecture: “nests”, “rosettes” and trabeculae and
were positive for one or more neuroendocrine markers,
other than NSE. Based upon diagnostic criteria, of
the 64 selected cases 1 (1.56 %) was estimated as TC,
8 (12.5 %) were AC, 19 (29.69 %) were LCNEC, and 36
(56.25 %) SCLC.

Data on morphological features, MI, Ki-67 and PHH3
expression are given in Table 1 and Fig. 2A-D. G2 and
G3 tumors are mentioned since in the current study there
was just one case of G1 tumor (T2NOMO, stage IB, lung
NET of the lower lobe on the right). This tumor did not
perform necrosis, Ml was 0.4 (4 mitoses in 10 HPFs),
Ki-67 was 2 % and PHH3 expression was estimated 2 %.

G2 NETs were diagnosed in 22 (34.38 %) cases, G3 -
in41(64.06 %). In G2 tumors there were 7.86 mitoses per
10 HPFs (in average), in G3 — 22.12. The average Ki-67
was 12.09 % in AC NETs and 50.24 % — in high-grade
tumors; PHH3 averaged 10.36 % and 12.34 %, respec-
tively. Lymph node metastases at the moment of diagnosis
were found in 68.18 % patients with G2 lung NETs and in
87.80 % — with G3 neoplasms; distant metastatic lesions
were presentin 31.82 % and 46.34 % cases. 31.82 % G2
NETs had no necrosis, 36.36 % performed small necrotic
foci, 31.32 % — extensive necroses. Necrosis was not
found in 19.51 % of G3 NETs; small foci were present in
29.27 % tumors, and 51.22 % of them extensive necrotic
areas were revealed.

Ml varied significantly and ranged from 1 to 81 in G2
tumors and from 1 to 114 in G3 NETs. At the same time,
the averaged Ml in AC appeared to be much lower than
in high-grade neuroendocrine carcinomas (7.86 vs 22.12,
respectively). However, in some cases it was rather dif-
ficult to distinguish K-mitoses and apoptotic bodies from
each other, which caused confusion in MI assessment.

Ki-67 level ranged within 2-100 %. Ki-67 expres-
sion <3 % was observed just in 1 (2 %) tumor sample
(T2NOMO); Ki-67 4—19 % —in 22 (34.38 %); Ki-67 220 %
—in 41 (64.06 %) cases. Necrosis was found in 75.00 %
of tumor samples, and in 43.75 % it was extensive. Ac-
cording to Mann—-Whitney test, the difference between that
groups was significant, P = 0.02. So, Ki-67 may reflect
the tumor’s grade, but it is not enough for distinguishing
the subclasses of lung NETs in a significant manner.

Pathologia. Volume 18. No. 3, September — December 2021
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Modified classification for lung NETs diagnostics includes
necrosis characteristics and Ki-67 rates. As a rule, in G2
tumors several small foci of necrosis are found, but in
G3 malignancies necrotic areas can be extended and
accompanied by massive hemorrhages. However, in cur-
rent study Ki-67 expression did not differ for groups with
different necrosis severity (Kruskal-Wallis test, P = 0.200).

Data on PHH3 expression and its estimation ap-
peared to be rather contradictory. PHH3 expression was
lower than expected and did not exceed neither Ki-67
rates, no MI.

Statistically significant, direct association of Ki-67 and
MI (Spearman rank correlation p = 0.441, P <0.001) also
MIand PHH3 expression (p = 0.620, P <0.001) was found
(Fig. 3). However, there was no statistically significant link
between Ki-67 and PHH3 rates (P = 0.217).

There was no significant association of Ml and ne-
crosis (Mann-Whitney test, P = 0.504) and its severity
(Kruskal-Wallis test, P = 0.226). But Ml appeared to be
associated with metastases in lymph nodes (Mann-Whit-
ney test, P = 0.003) and with distant metastatic lesions
(Mann-Whitney test, P = 0.029) (Fig. 4). At 0-6 mitoses
per 10 HPFs the probability of metastases in lymph nodes
amounted 62 % (95 % CI: 42-78 %); at =7 mitoses per
10 HPFs —97 % (95 % CI: 83-99 %); at 215 mitoses per
10 HPFs it reached 100 % (95 % CI: 87-100 %). The
probability of distant metastatic lesion was 32 % at <10
mitoses per 10 HPFs (95 % CI: 54-83 %); at 210 mitoses
per 10 HPFs —59 % respectively (95 % CI: 41-75 %); and
at 240 mitoses per 10 HPFs it reached 86 % (95 % CI:
47-99 %) (Fig. 5). However, Ml did not affect the survival
rates (P = 0.062).

Ki-67 didn’t show any significant association with
necrosis (Kruskal-Wallis test, P = 0.200) and metastatic
lesion (Mann-Whitney test, P = 0.065 for local and
P =0.135—for distant metastases). Also, Ki-67 level didn’t
affect the patient survival.

And despite literature data and our expectations
PHH3 also didn’t show any significant association with
studied morphological indicators. Neither with necrosis
(P=0.750), and its severity (P = 0.896), nor with regional
and distant metastases (P = 0.283 and P = 0.700, respec-
tively). In the current study PHH3 expression did not affect
the survival rates also.

Statistically significant relationship of necrosis severity
and survival rates was found (log-rank test, P = 0.021) (Ta-
ble 2). We divided all cases into three groups depending
on the necrosis severity: mark 0 — tumors without necrosis;
1 —with small foci of necrosis and 2 — with extensive ne-
crotic foci. There were no significant differences in patient
survival in groups 0 and 1 (P = 0.365) and in groups 1 and
2 (P=0.054). But association of necrosis and survival was
significant for groups 0 and 2 (for those with no necrosis in
tumor tissue and extensive foci of necrosis) (P = 0.023).

Median survival for group 0 was not determined (since
more than half of the patients were censored). In group
1 (mild necrosis) the median survival was significantly
longer (85 months) than in group 2 (extensive necrosis)
(9 months). As group 0 was censored, the 75" percentile
was used to compare the survival time (i.e. the time that
75 % of patients will survive). For groups 0, 1, and 2,
the 75" percentile was 14, 8, and 3 months, respectively

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

257



OpwuriHaAbHI AOCAIAKEHHSA

1 Fig. 1. Distant metastases
45 % at the moment of diagnosis of
lung NETs (26 cases).

409%  38.46%

Fig. 2A. SCLC. Extended
35 % necrosis and hemorrhages in
the tumor tissue. Stained H&E,
x200.
30 % 26.92 %
259 23.08% Fig. 2B. LCNEC. Karyorrhexis,
K-mitoses and several scattering
20 % 19.23 % mitoses in the field of view.
? Stained H&E, x400.
9% 154% 1154%  11.54% Fig. 2C. PHH3 staining in
10% 7699 LCNEC, x400.
0
o o Fig. 2D. Ki-67 staining in lung
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Table 1. Descriptive statistics for Ml, Ki-67 and PHH3

Lndicator [ Median ___| 25" percentle_| 75" percentie | tandard deviation | Range ___win ___|

Mitoses per 10 HPFs 10.5 3.25 27.75 234 114 0 114
Ki-67 30 15 53.75 26.4 98 2 100
PHH3 8.0 3.25 14.75 1.1 49 1 50
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3 Fig. 3. The graph shows the links of Ki-67 and PHH3 expression (in red), and MI and
110 Ki-67 (in black color).
100 A 4 ® PHH3, % Fig. 4. Box-plot association of Ml and metastatic lesion (without (0) metastases and with
90 A A A Ki-67,% metastases (1)) regional — on the left and distant — on the right. Bold line is the median;
80 A 4 R the bottom and the top of the box are 25" and 75" percentiles respectively; the bottom
A and the top of the vertical line are the minimal and the maximal values, excluding outliers
70 A AA R and extreme values; circles — are outliers, asterisks — extreme values).
& 60 A4 I . . o .
. A A Fig. 5. The probability of regional and distant metastatic lesion at different Ml rates.
s 50 A o, A
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T 40 AA A A ° o Fig. 6. Survival curves for groups: 0 — no necrotic areas; 1 — small foci of necrosis;
AL 4 ° 2 — extensive necrosis.
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(Fig. 6). One-year survival rate was 100 % in group 0,
67 % —in group 1, and 32 % — in group 2, respectively.
Discussion

Data on lung NETs frequency and their subtypes pro-
portion are contradictory: according to different authors,
bronchopulmonary NETs comprise about 2-25 % of all

Pathologia. Volume 18. No. 3, September — December 2021

Table. 2. Necrosis severity and percentile for cumulative survival (months)

25.0 % 50.0 %

0 (no necrotic areas)

1 (small foci of necrosis) 85.370 82.370
2 (extensive necrosis) 12.630 13.775 9.230
Total 45.000 26.600 13.600
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lung neoplasms; their subtypes ratio also varies [6,7,11].
It is believed, that about 9 out of 10 lung carcinoids are
typical carcinoids, but we received the opposite data. In
the current study we had 1 TC and 22 AC that amounted
4.35 % and 95.65 % of all carcinoids, respectively. In
the whole sample (113 cases) there was 1 (2.86 %) TC
and 34 (97.14 %) AC.

Assessment of NETs morphological features (i.e.
mitotic activity, necrosis that are necessary for modern
classification) is not sufficient and is usually difficult in
small biopsies, which accounts about 70 % of specimens.
IHC markers, widely used in oncomorphology, also give
ambiguous results [12,29,32]. There are several publica-
tions in this field, and often their results contradict each
other. Also, it is inappropriate to extrapolate results of
studies on other tumor types to NETs with their specific
morphology and behavior. Thus, an adequate, full-fledged
diagnostics in bronchopulmonary NETSs, using only mor-
phological or just modern IHC markers is impossible. An
integrated approach is needed.

In the current study we focused on the most signifi-
cant morphological parameters and indicators of mitotic
activity that could be helpful in assessment of the tumor
aggressiveness and the disease prognosis.

Necrosis appeared to be rather confusing indicator.
In fact, it's difficult to assess necrosis correctly in small
and crashed biopsies. On the other hand, almost 32 %
of AC and 20 % of high-grade lung NETs did not show
necrosis. But extensive necrosis much more often was
detected in G3 malignancies (51.22 % cases). Moreover,
severe necrosis was associated with survival rates. For
groups 0 (no necrosis), 1 (small foci of necrosis), and 2
(severe necrosis), the 75" percentile was 14, 8, and 3
months. While calculating the median, percentiles and
one-year survival, we meant the cumulative survival.
In fact, in the group 2 (extended necrosis), only one
patient lived up to 7.08 years (85 months). In total there
were 21 patients in group 2, and 11 of them died, but
due to censored patients at the later stages of the fol-
low-up, the weight of this one case became significant).
One-year survival rate was 100 % in group 0, 67 % —in
group 1, and almost half as much in group 2 - 32 %. So,
necrosis assessment confirmed this indicator predictive
value for lung NETs. But obtained results could be af-
fected by wide use of small biopsies and chemotherapy
prescribing to some patients (different protocols and
number of courses).

Mitoses usually are not assessed accurately in
routine practice. Ml count is time consumable and
requires certain experience. And the counting results
are not always reliable, since visually mitoses can be
easily confused with apoptotic bodies, macrophages,
etc. And it is rather problematic to assess this indicator
is small biopsies. In lung NETs MI ranged significantly
—from 0.1t0 8.1in AC and from 0.1 to 11.4 in G3 NETs.
The largest number of mitoses (often pathological,
including scattering) was detected in LCNEC; MI was
rather high — up to 11.4 that is consistent with the data of
other studies [9]. In the current study Ml was significantly
associated with Ki-67 and PHH3 rates (P < 0.001) and
also with metastatic lesion (P < 0.003) but didn't affect
the survival rates.
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Thus, mitoses and necrosis in lung NETs should
be estimated at the same time: one of these indicators
is related significantly to metastases, another one — to
survival rates.

As mitotic count is proportional to Ki-67, it is impor-
tant to understand if Ki-67 can complement the existing
diagnostic guidelines, as well as discover the benefit of
these two markers to unravel the biological heteroge-
neity of primary thoracic NETs. Ki-67 is considered a
“golden standard” in ICH and widely used in pathomo-
rphology. The recent WHO classification mentions that
Ki-67 rates might have a role in stratifying lung NETS,
but it is not officially required. The role of Ki-67 in lung
NETs has been widely studied with potential diagnos-
tic, prognostic and grading implications. Since lung
NETs may have similar histology but different clinical
behavior. But the obtained results are very mixed. In
some studies Ki-67 diagnostic role has been denied,
except using it for separation of low and high-grade
bronchopulmonary NETSs, especially on biopsy samples
with crush artifacts. Ki-67 predicting role for short-time
and overall survival also is a controversial issue [8,42].
We used Ki-67 rates as an adjunct tool for tumors
subtyping. Statistically significant direct association
between Ki-67 expression and M| was found. Overall,
Ki-67 showed better results than PHH3. But current
study didn’t reveal any significant association of Ki-67
and PHH3 expression, tumor’s morphological features,
disease progression and prognosis.

PHH3 is a mitotic-specific marker whose value has
been validated in several tumor types [24]. In the current
study PHH3 index was significantly associated with MI.
PHH3 staining highlights mitotic cells and makes easier of
rapid grading by driving pathologist’s attention on the most
mitotically active areas [28]. This ICH marker is easy to
use, offers reduced time and improves interobserver
reproducibility in mitotic rate assessment. But contrary to
data of literature and our expectations PHH3 didn’t show
any statistically significant links with necrosis, metasta-
sis and survival. Perhaps this is due to use of different
methods for PHH3 assessing in different studies. Also,
the obtained results could be affected by some limitation
of the current study: rather small sample, ratio of different
subtypes of lung NETs. So, we can’t recommend PHH3
as an additional predictive marker for lung NETs. Some
other reliable and easy diagnostic and prognostic features
should be considered in lung NETSs.

In our study PHH3 staining was not a strong and
robust prognostic factor in lung NETSs (like Ki-67).

The current study suggests that morphological fea-
tures remain the main reliable diagnostic and prognostic
tool in lung NETs. They are significantly associated with
some ICH markers which are very easy to use, however,
the results of these studies cannot be interpreted univo-
cal. This may be due to small number of observations,
significant heterogeneity of tumors and their irregular
clinical behavior, as well as the lack of unified methods
for assessing of IHC markers expression. Apparently,
the solution to the problem lies in the use of the correct
combination of morphological parameters and ICH mar-
kers, which will allow to make an accurate diagnosis and
reliable prognosis.

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.



Conclusions

1. The results of our study confirm the diagnostic and
prognostic value of Ml and necrosis in lung NETs. Mitotic
index is statistically associated with regional and distant
metastatic lesion, extensive necrosis — with survival
rates. Ki-67 expression was significantly associated with
mitotic index.

2. There was no significant association of Ki-67
and PHH3 expression, tumor’s morphological features,
disease progression and prognosis. And contrary to our
expectations, promising marker PHH3 had no diagnostic
and prognostic value. However, difficulties arise when
interpreting the results of expression of IHC markers of
proliferation; theory is not always confirmed in practice.
Perhaps this is due to the rarity of pathology, insufficient
number of studies, and lack of a unified assessment
system.

3. Results, obtained for PHH3 is difficult to compare
with other studies due to use of different methods for this
marker evaluating.

4. Morphological criteria alone are not enough; full
diagnostics and prognosis should also consider tumors’
IHC profile.

Further large-scaled prospective studies with stan-
dardized methods of PHH3 measuring are required to
overcome the limitations of current study and check
the utility of PHH3as a predictive marker for metastatic
lesion and as a prognostic tool in bronchopulmonary
NETs.
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The presence of comorbid pathology negatively affects the prognosis of patients with coronary artery disease (CAD). Today
it is important to clarify the features of CAD on the background of concomitant anemia and identify the main risk factors for
complications to improve the tactics of this category of patients.

The aim. To investigate the influence of concomitant anemic syndrome on the clinical course of coronary artery disease,
frequency and features of the main cardiovascular events.

Materials and methods. The study involved 91 patients with coronary artery disease (42 men and 49 women, age — 70 (49;
93)). All patients were divided into 2 groups: the main group (n = 46) consisted of patients with coronary artery disease with
iron-deficiency anemia, the comparison group (n = 45) — patients with coronary artery disease without iron-deficiency anemia.
The study of the main cardiovascular events took into account re-hospitalization due to arrhythmic disorders, progression of
heart failure (HF), CAD destabilization within the observed period (1 year), as well as death from cardiovascular causes. The
data analysis was performed using Statistica 13.0.

Results. During the year, 42 non-fatal cardiovascular events were noted in patients of both groups, however in the main group
their total number was 30 (67 %) versus 12 (27 %) in the comparison group (x?= 13.603; P < 0.05). The presence of concom-
itant anemia in CAD patients significantly increased the relative risk of re-hospitalizations (RR = 1.9; 95 % CI 1.230-3.112;
P < 0.05). Among the reasons for hospitalization in the main group, HF decompensation prevailed — 17 (57 %) patients, un-
stable angina—7 (23 %), arrhythmic disorders — 6 (20 %); in the comparison group, among the reasons for re-hospitalization,
7 (57 %) had HF decompensation, 3 (25 %) had unstable angina, and 2 (17 %) cases had arrhythmic disorders. In total, 9
(19.5 %) deaths were recorded in the main group, while in the comparison group 1 (2.2 %) death was recorded during the year
(x?=6.995; P < 0.05). The presence of concomitant anemia in patients with CAD increases the risk of fatal outcome by 8.8
times (RR = 8.8; 95 % Cl 1.162-66.685; P < 0.05). The presence of moderate anemia in patients with CAD significantly in-
creases the incidence of combined critical events by 39 % during the year of follow-up compared with mild anemia (x>= 12.843;
P <0.05).

Conclusions. The presence of concomitant anemia is associated with a worsened prognosis for patients having coronary
artery disease due to an increased risk of non-fatal cardiovascular events that require re-hospitalization during the year of
observation, and an increased incidence of death. Increasing severity of anemia is associated with an increase in the frequency
of the combined critical event during 1 year of follow-up.

BnAuB cynyTHbOro aHeMiuHOro CHHAPOMY Ha KAiHiuHMM nepeo6ir iwemiuHoi xBopobu cepus

M. O. KoHoBanoBa, H. C. MuxannoBcbKa

HasiBHicTb KoMOpOigHOi natonorii HeraTMBHO BNAMBAE Ha NPOTHO3 NaLiEHTIB 3 iLemivHoto xBopoboto cepus (IXC). AkTyans-
HWUM € yTOYHEHHs ocobnnsocTeit nepebiry IXC Ha Tni cynyTHBOI aHeMii Ta BU3HaYeHHS! OCHOBHUX (hakTOpiB PU3NKy PO3BUTKY
yCKNaHeHb Ans YOOCKOHANEHHs TaKTUKN BEOEHHS TaKnuX XBOPUX.

MeTa po6oTy — JOCnigMTY BNMB CyMyTHLOTO aHEMIYHOTO CHHAPOMY Ha KniHiYHui nepebir IXC, 4acToTy BUHWMKHEHHS Ta
0COBNMBOCTI OCHOBHMX KapAioBaCKYMSPHWX MOAIN.

Marepianu Ta Mmetogu. Y gocnimkeHHs 3anyunnu 91 xeoporo Ha IXC (42 vonosiku, 49 xiHok Bikom 70 (49; 93) pokis), sikuX
MoZinunM Ha ABi rpynu: ocHoBHa (n = 46) — nauientn 3 IXC Ta cynyTHLO 3anizofedilMTHO aHeMiero; rpyna NopiBHAHHS
(n = 45) — IXC 6e3 aHemii. BrB4atoun ocHOBHI KapaioBackynsipHi nogii, BpaxoByBanu noBTOPHI rocnitanisauii 3 npusogy
apUTMIYHUX NOpPYLUEHb, NPOrpecyBaHHs cepLeBoi HegocTaTHocTi (CH), nectabinizauito IXC npoTarom poky CnocTepeXeHHs,
a TakoX NneTanbHi Hacniaku Bif cepLeBo-CyANHHMX NpuynH. CTaTUCTUYHO Pe3ynsTaTii onpawtoBany B NiLeH30BaHii nporpami
Statistica 13.0.

Pesynkratu. MpoTsrom poky y xBopux 060x rpyn 3adikcyBanu 42 HedpatanbHi kapaioBackynsipHi nogii: B OCHOBHIN — 30
(67 %), y rpyni nopiBHSHHA — 12 (27 %) (x>= 13,603; p < 0,05). HasiBHicTb cynyTHbOI aHemii y xBopux Ha IXC BiporigHo nig-
BULLYyBana BiZHOCHUI pu3unK NoBTOpHYX rocnitanidaviv (BP = 1,9; 95 % [l 1,230-3,112; p < 0,05). Cepen npuunH rocnitani-
3auji B OCHOBHIN rpyni nepesaxanu aekomneHcauis CH (17 (57 %) nauienTis), HectabinbHa cteHokapaist (7 (23 %) xsopux),
apuTMiYHi nopyLueHHs (6 (20 %) oci6). Y rpyni NOpPIBHAHHS NPUYMHKM NOBTOPHOI rocniTaniaawii: AekomneHcauis CH (7 (57 %)
nauieHTiB), HecTabinbHa cteHokapais (3 (25 %) xBopux), apuTMidHi nopyLueHHs (2 (17 %) sunaaku). 3adikcysanu 9 (19,5 %)
neTanbHUX BUNAAKIB B OCHOBHIW rpyni, y rpyni NOPIBHSAHHSA NPOTAroM poky 3apeectpyBanu 1 (2,2 %) netanbHui BUNagok
(X?=6,995; p < 0,05). BcTaHOBMNM 3pOCTaHHS pU3KKy JNIETAbHOMO Hacniaky y 8,8 pasa 3a yMOB CynyTHLOT aHEMIT Y XBOPUX
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Ha IXC (BP = 8,8; 95 % [l 1,162-66,685; p < 0,05). Busisunu, Wwo HasBHIiCTb y XBopux Ha IXC aHemii cepeaHboro CTyneHs
TSOKKOCTI BIpOrigHO NigBMLLLYE YaCTOTY BUHUKHEHHS KOMBIHOBaHOI KpUTUYHOI nogii Ha 39 % ynpopoBx 1 poKy CroCTepexeHHs!
MOPIBHSIHO 3 aHeMieto nerkoro cTyneHs (x2= 12,843; df = 1; p < 0,05).

BucHoBku. Mepebir IXC Ha Tni cynyTHLOT aHeMil xapakTepu3yeTbCs ripLUMM MPOrHO30M XBopux Ha IXC yHacninok 36inbLIeHHs
4aCTOTU Ta PU3NKy PO3BUTKY HedbaTanbHWX KapaioBacKynsApHWX MO, Wo noTpebytoTb NOBTOPHUX rocniTanisawii NpoTarom
POKY CMOCTEPEKEHHS], @ TAKOX 36iMbLUEHHS! KINbKOCTI NeTanbHUX BUNagkie. MigBULLEHHS CTYNEHs TSHKKOCTi aHeMii acoLLitoeTbCst
3i 3pOCTaHHAM YaCTOTW BUHWUKHEHHS! KOMBIHOBAHOT KPUTUYHOI NOAIT MPOTArOM 1 POKY CIOCTEPEXKEHHSI.

BAusiHME CONYTCTBYIOLLEr0 aHEMUUYECKOr0 CHHAPOMA Ha KAMHUUECKOe TeueHue
Hwemuueckon 60Ae3HM cepaLa

M. A. KoHoBanoBa, H. C. MuxamnnoBckasn

Hannyne komop6uaHoW naTonorin HeraTMBHO BRMSIET HA NPOTHO3 BOMbHLIX MLeMmyeckoit GonesHbto cepaua (MBC). Ak-
TyanbHbIM OCTaeTCs u3yyeHue ocobeHHocTel TedeHnst IBC Ha dhoHe conyTCTBYHOLLEN aHEMUM U ONPeAeneHne OCHOBHbIX
¢hakTopoB prcka pasBMTUS OCIOXKHEHUI AN YCOBEPLUEHCTBOBAHNS TaKTUKV BeAeHWS Taknx BoMbHbIX.

Llenb paboThkl — OLEHNTL BNUsSHWE COMYTCTBYHOLLETO aHEMUYECKOTo CUHAPOMA Ha KnuHuyeckoe TeveHne MBC, yacToty
BO3HWKHOBEHMWS 1 0COOEHHOCTI OCHOBHbIX KapAyoBaCKySiPHbIX COBbLITUIA.

Marepuanbi n metogbl. B uccnegosanue knoumnu 91 6onbHoro MBC (42 myxumHbl, 49 xeHwwmH B Bospacte 70 (49; 93)
NET), KOTOPbIX NOZENWUNM Ha ABEe rpynMbl: OCHOBHYL (N = 46) — nauneHTbl ¢ MBC 1 conyTcTBytOLWel xene3oneduumnTHON
aHemwien, rpynny cpaBHeHust (n = 45) — IBC 6e3 aHemuu. Mpy N3y4eHnr OCHOBHBIX KapAMOBACKYNSIPHBIX COOLITUIA yUnTbIBa-
N NOBTOPHbIE FOCMUTANU3aLMN BCNIEACTBIE apUTMUYECKUX HAPYLLEHWI, MPOrPeccMpoBaHns CepAeyHON HEA0CTaTOYHOCTM
(CH), pecrabunusauuio VIBC B TeyeHue roga HabnoaeHus, a Takke netanbHble NCXoabl OT CEPAEYHO-COCYANCTBIX MPUYNH.
CratucTnyeckas 0bpaboTka AaHHbIX MPOBeAeHa B NyLeH3MpoBaHHON nporpamme Statistica 13.0.

Pe3ynktathl. B TeyeHmne roga y 60onbHbIX 06enx rpynn 3admkcpoBanu 42 HedatanbHbIX KapavoBackynsipHbIX cobbiTus: B
ocHoBHoM — 30 (67 %), B rpynne cpaBHeHus — 12 (27 %) (x2= 13,603; p < 0,05). Hanuuune conyTcTBytoLLEN aHEMUM Y BOMbHBIX
MBC pocToBEPHO NOBBILLIANO OTHOCUTENbLHbINA PUCK NOBTOPHLIX rocnuTanuaauui (OP = 1,9; 95 % AW 1,230-3,112; p < 0,05).
Cpeaun npuynH rocnnTanuaaumm B OCHOBHOM rpynne npeobnagana gekomnencaums CH (17 (57 %) nauweHToB), HecTa-
6unbHas cTeHokapanst (7 (23 %) cnyyaes), apuTMunyeckine HapyLueHus (6 (20 %) 6onbHbIX). B rpynne cpaBHEHWS MPUUKHBI
MOBTOPHOM rocnuTanuaaumm: aekomnercauus CH (7 (57 %) 6onbHbIx), HectabunbHas creHokapaus (3 (25 %) naumenTa),
apuTMmyeckme HapyLerns (2 (17 %) cnydas). 3adukenposani 9 (19,5 %) netanbHbIX UCXO[0B B OCHOBHO rpynne, B rpynne
CpaBHEHUs B TeveHwe roaa 3apervctpuposamm 1 (2,2 %) netanbHbiid ucxog (X2 = 6,995; p < 0,05). OTMeueHO yBennyeHue
pucka netanbHoro ncxoaa B 8,8 pasa npu conyTcTaytoLLei aHemumn y 6onbHbix MBC (OP = 8,8; 95 % W 1,162-66,685;
p < 0,05). Hanuuune y 6onbHbIx UBC aHeMun cpegHei CTENeHN TSHKeCTW JOCTOBEPHO MOBLILIAET YaCTOTY BO3HWUKHOBEHWS!
KOMOVHMPOBAHHOIO KPUTUYECKOro cobbITUS Ha 39 % B TeueHue roaa HabntogeHUst Mo CPaBHEHWIO C aHEMME NETKOiA cTeneHn
TshkecTu (X2 = 12,843; p < 0,05).

BbiBogbl. TeyeHne MBC Ha ¢oHe CONYTCTBYIOLLEN aHEMUM XapakTepuayeTcs XyALWwmum nporHo3om 6onbHeix MBC 3a cuér
pocTa YacToThbl U pyUcKka pa3BUTKS HedhaTanbHbIX KapaMOBACKYNSPHbLIX COObITUIA, TPEDYIOLLMX NMOBTOPHLIX rocMTanM3auuii
B TeyeHve rofa HabnoaeHus, pocTa Yucna netanbHbIX UCXOA0B. [oBbILEHNE CTENEHN TAKECTU aHeMUN accoLMMpyeTcs C
YBENUYEHNEM YACTOTbI BO3HVNKHOBEHMUS) KOMOMHUPOBAHHOTO KPUTUYECKOTO COObITUS B TEHEHME rofa HabnoaeHus.

Cardiovascular diseases are the prevailing cause of death
and one of the main disabilities causing factors worldwide

by a cascade of hemodynamic and hemodynamically
non-associated mechanisms. Realization of the basic

[1,2]. The incidence of cardiovascular diseases has almost
doubled in the last 10 years, and the number of deaths
caused by them continues to increase steadily. Ukraine’s
mortality rate due to coronary artery disease (CAD) and
cardiovascular diseases in general continues to be one
of the worst in the world [1].

At the same time, anemia affects about 25 % of
the world’s population. The prevalence of anemia increases
with age, and therefore it often accompanies cardiovascular
diseases. Among the potential factors leading to the de-
velopment of anemia in coronary heart disease, the most
important are decreased iron intake and absorption, diffi-
culty in its release from the depot, hemodilution, chronic
inflammation with hyperproduction of proinflammatory
cytokines and hepcidin, decreased erythropoietin synthesis
due to renal dysfunction with the development of bone
marrow resistance to erythropoietin stimulation, etc. [3-5].

Concomitant anemia affects cardiovascular re-
modeling processes. Anemic hypoxia is compensated
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hemodynamic factors is achieved by an increase of
myocardium contractile ability, a decrease in an after-
load, and an increase in a preload, positive ino- and
chronotropic effects. Increased nitric oxide production,
hypoxia-induced vasodilation and decreased blood
viscosity cause vascular resistance reduction, which
leads to a postload reduction. In addition, chronic anemia
stimulates angiogenesis and the formation of new small
vessels. In its turn, the development of collaterals and
the microcirculatory tract also helps to reduce postload.
Increased preload and left ventricular blood supply
contribute to the increase of the end-diastolic volume
and the left ventricular ejection fraction. While these
changes are reversible in case of short-term anemia, a
chronic condition leads to remodeling, with the forma-
tion of an eccentric hypertrophy of the left ventricular
myocardium [6-8].

Increased cardiac output caused by anemia facilitates
the development of arterial remodeling of central vessels
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of the elastic type, such as the aorta and common carotid
arteries, by expanding the lumen and compensatory
thickening of the intima-media complex, resulting in in-
creased systolic pressure. Activation of the sympathetic
nervous system increases left ventricular contractility and
increases heart rate [3,6,7].

In turn, increasing heart rate adds to higher myocar-
dial oxygen demand. Oxygen supply to the myocardium
is determined by the coronary blood flow and hemoglobin
concentration. In patients without coronary pathology, a
significant decrease in oxygen concentration in the coro-
nary bloodstream can be compensated by peripheral
vasodilation, but in coronary stenosis, this mechanism
has limited capabilities [9]. Severe anemia can lead to
an imbalance between myocardial oxygen supply and
consumption, even in the absence of hemodynamically
significant coronary stenosis. The literature describes
examples of the development of acute coronary syndrome
with ST segment elevation in a patient with severe anemia
in the absence of angiographically significant coronary
stenosis, thrombosis or spasm. Therefore, a decrease in
blood oxygen concentration, as well as an activation of
the sympathetic nervous system, may increase myocar-
dial oxygen demand and intensify ischemia [7,9].

These side effects mediated by anemia lead to an
increase of the development of cardiovascular compli-
cations in patients with cardiovascular disease, including
coronary artery disease [3,6,7].

Thus, anemia is an independent predictor of car-
diovascular disease and related adverse cardiovascular
events, and it is important to study further the impact
of anemic syndrome on the prognosis of patients with
coronary artery disease and the risk of the development
of complications.

Aim
To investigate the influence of concomitant anemic syn-

drome on the clinical course of coronary artery disease,
frequency and features of the main cardiovascular events.

Materials and methods

91 patients with coronary artery disease (stable angina
pectoris II-Il FC) were monitored in a monocentric one-
year study in parallel groups (42 men and 49 women of
average age 70 [49; 93]) hospitalized in therapeutic and
cardiologic departments of the communal non-commercial
enterprise “City Hospital No. 4" of Zaporizhzhia City Council
(Ukraine). All patients were divided into 2 groups: the main
group (n = 46) consisted of patients with coronary artery
disease with iron-deficiency anemia of mild and moderate
severity, the comparison group (n = 45) — patients with
coronary artery disease without anemia. The groups
were comparable in age, sex, risk factors, the specificity
of comorbidities. Concomitant subcompensated diabetes
mellitus type 2 occurred in 5 % of patients of the main
group and 6 % of patients of the comparison group, arterial
hypertension — in 80 % of patients of the main group and
85 % of patients of the comparison group.

Coronary artery disease diagnosis was verified
according to clinical, laboratory and instrumental crite-
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ria of the 2019 European Society of Cardiology (ESC)
Guidelines for the diagnosis and management of chronic
coronary syndromes. Concomitant anemic syndrome
was detected by determining the level of hemoglobin
and counting the number of erythrocytes. The etiology
of anemia was established through biochemical and
enzyme-linked immunosorbent assay in accordance
with the Ministry of Health of Ukraine orders No. 709 of
02.11.2015 and No. 647 of 30.07.2010 as amended on
July 29.07.2016.

The vast majority of anemia cases (95 %) was iron
deficiency, diagnosed according to the 2020 recommen-
dations of the American Gastroenterological Association
(AGA), other patients had anemia of mixed etiology
(anemia of chronic disease and iron deficiency anemia).

Inclusion criterion for the study were: providing in-
formed consent; age over 18; the presence of anemia
of mild (Hb 100-120 g/L in women, and 100-135 g/L
in men) and moderate (Hb 80-99 g/L) severity; verified
coronary artery disease. Exclusion criterion were: ab-
sence of informed consent, acute bleeding diagnosed
in hospital; acute coronary syndrome; CKD IlI-V stages;
severe anemia requiring blood transfusion; hemolytic
anemia; hypo-aplastic anemia; malignant tumors, includ-
ing those of hematopoietic organs; B12-folate deficiency
anemia.

The work follows the moral and ethical principles of
bioethics in accordance with the rules of the ICH/GCP,
the Declaration of Human Rights of Helsinki (1964),
the Council of Europe Convention on Human Rights
and Biomedicine (1997), as well as current legislation
of Ukraine.

All patients received basic therapy for coronary
heart disease, which included antiplatelet drugs, statins,
B-blockers, long-acting nitrates and in the case of con-
comitant hypertension, diabetes, heart failure or left
ventricular systolic dysfunction — ACE inhibitors. Patients
with coronary heart disease with concomitant anemia
received iron supplements. Patients with concomitant
anemia of mild severity received oral iron — iron sulfate
247.25 mg, which is equivalent to 80 mg of iron (Il), 1
tablet once a day. Patients with concomitant anemia of
moderate severity received intravenous drip in 100 ml of
0.9 % sodium solution, 5 ml of iron (lIl) hydroxide-sucrose
complex with a concentration of 20 mg/ml (100 mg of
iron), 3 times a week.

The study of the main cardiovascular events took into
account re-hospitalizations due to arrhythmic disorders,
progression of heart failure (HF), CAD destabilization
during the observed year, as well as the incidence of
death from cardiovascular causes. Studies of adverse
cardiovascular events were conducted via in-person or
telephone interviews with patients and analysis of medical
documentation.

Statistical data processing was performed using
the software package Statistica 13.0 (StatSoft Inc., USA,
No. license JPZ8041382130ARCN10-J). Pearson’s
¥? test was used to compare the clinical features of
cardiovascular complaints and to assess the frequency
of cardiovascular events depending on the presence of
anemic syndrome. To assess the impact of anemic syn-
drome on the clinical course of coronary heart disease,
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The structure of
non-fatal cardiovascular events

Non-fatal
cardiovascular events

The main group

—

67 %

The comparison group

—

27 %

® HF decompensation

Development of cardiovascular event

) Unstable angina
m The absence of cardiovascular events 9

B Arrhythmic disorders

Fig. 1. The structure of non-fatal cardiovascular complications in patients with coronary artery
disease depending on the presence of anemia.

Table 1. The main complaints in patients with coronary artery disease

Symptom The main group, The comparison
n=46 group, n =45
Absolute | % Absolute | %
amount amount
Chest pain 41 89 30 65 8.073;
P<0.05
Exertional breathlessness 42 91 36 80 2.374;
P>0.05
Chest discomfort 38 83 32 71 1.694;
P>0.05
Rapid heart rate 35 77 26 57 3.451;
P>0.05
Cardiac rhythm disturbances 6 17 5 1 0.080;
P>0.05

Table 2. Relative risk of adverse cardiovascular events in patients with coronary
artery disease with concomitant anemia

Cardiovascular events _ 95 % CI

HF decompensation 2.376* 1.091-5.174
Unstable angina 2.283 0.629-8.281
Arrhythmic disorders 2.935 0.625-13.781
Fatal outcome 8.804* 1.162-66.685

*: P <0.05.

Table 3. The frequency of cardiovascular events in patients with coronary artery
disease depending on the severity of anemia

Anemia of moderate
severity, n = 28

Cardiovascular event Anemia of mild

Absolute | % Absolute | %
amount amount

Non-fatal cardiovascular 9 50 21 75 3.019;
event P>0.05
Fatal outcome 2 1 7 25 1.343;
P>0.05
Combined critical event 11 61 28 100 12.843;
P<0.05
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the relative risk was determined with a 95 % confidence
interval (CI). The obtained results were considered sta-
tistically significant at P < 0.05.

Results

In the main group, the dominant complaints were exer-
tional breathlessness and chest pain — 91 % and 89 %,
respectively (Table 1). 83 % of patients in the main group
noted the appearance of chest discomfort, 77 % —a feeling
of rapid heart rate, 17 % — cardiac rhythm disturbances.
80 % of patients in the comparison group complained of
exertional breathlessness, and attacks of chest pain or
chest discomfort occurred in 65 % and 71 %, respectively.
In addition, 57 % of patients in the comparison group
complained of a feeling of rapid heart rate, and 11 % —
cardiac rhythm disturbances.

Therefore, chest pain attacks occurred significantly
more often in patients with coronary heart disease with
concomitant anemia compared with patients without
anemia (x?= 8.073; P < 0.05).

During the year, 42 non-fatal cardiovascular events
were noted in patients of both groups, including 24 (57 %)
cases of heart failure (HF) decompensation, 10 (24 %)
cases of unstable angina and 8 (19 %) cases of arrhythmic
disorders. In the main group, the total number of cardio-
vascular events that required hospitalization of patients
was 30 (67 %) against 12 (27 %) of the comparison group
(x?=13.603; P < 0.05). Among the main group patients,
17 (57 %) were hospitalized due to HF decompensation,
7 (23 %) — unstable angina, and 6 (20 %) — arrhythmic
disorders. In the comparison group, 7 (58 %) had HF
decompensation, 3 (25 %) — unstable angina, and ar-
rhythmic disorders were recorded in 2 (17 %) cases. The
development of myocardial infarction in both observation
groups was not registered during the year. The structure
of non-fatal cardiovascular complications depending on
the presence of anemic syndrome is shown in Fig. 1.

Fatal outcome was observed in 9 patients of
the main group, which was 19.5 % of the total number
of patients in the main group, while in the comparison
group was recorded for 1 (2.2 %) death during the year
(X2=6.995; P < 0.05). As follows, the presence of con-
comitant anemia in patients with CAD increases the risk
of fatal outcome by 8.8 times (RR = 8.804; 95 % CI
1.162-66.685; P < 0.05).

Therefore, the concomitant anemic syndrome
(Table 2) is significantly more often associated with
the need for re-hospitalization of patients with coronary
heart disease and increases its relative risk by 1.96 times
(RR=1.957; 95 % CI 1.230-3.112; P < 0.05). The leading
cause of repeated hospitalizations is decompensation
of heart failure (x2= 5.365; P < 0.05), the risk of which
increases by 2.4 times in the presence of concomitant
anemia in patients (RR = 2.376; 95 % Cl 1.091-5.174;
P <0.05).

The frequency of cardiovascular events depending
on the severity of anemia was analyzed (Table 3). It was
found, that the presence of anemia of moderate severity
in patients with CAD significantly increases the incidence
of combined critical events (death or hospitalization for
cardiovascular reasons) within the observed period (1
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year) (x2= 12.843; P < 0.05). However, there was no
statistically significant difference between the incidence of
certain types of non-fatal and fatal cardiovascular events
depending on the severity of anemia.

Therefore, the concomitant anemia is an independent
factor in the worsening of the prognosis in CAD due to
clinical symptoms intensification and increasing the fre-
quency of complications.

Discussion

In our study, we found that patients having CAD with
concomitant anemia are more likely to have chest pain at-
tacks compared with patients without anemia (x?= 8.073;
P <0.05). This conclusion agrees with other known sour-
ces [5]. According to the literature, concomitant anemia in
CAD patients affects their life quality, reduces tolerance to
physical load, and is an independent negative predictor
of prognosis [10-12]. This can be explained by increased
myocardial ischemia due to a decrease in blood oxygen
concentration at low hemoglobin levels [9].

We established a negative effect of concomitant
anemia on the prognosis of CAD patients: the presence of
anemia in this category of patients significantly increased
the frequency of re-hospitalizations due to decompensa-
tion of heart failure. Obtained data agree with the results
of the study ATTEMPT-CVD [13], which found that
the frequency of cardiovascular and renal events was sig-
nificantly higher in the group of patients with concomitant
anemia than in the comparison group (RR = 1.945; 95 %
Cl 1.208-3.130; P < 0.05). The MAGGIC study, which
included 13 295 patients with heart failure, recognized
anemia as an independent prognostic predictor in HF with
reduced left ventricular ejection fraction and heart failure
with preserved ejection fraction [14].

Also, the study [15] showed that the relative risk of
hospitalization for heart failure in groups with iron deficien-
cy was higher compared to the reference group (low iron
content: RR = 1.29; 95 % CI 1.19-1.41; functional iron
deficiency: RR = 1.25; 95 % CI 1.13-1.37).

In our work, the frequency of arrhythmic disorders
in patients with coronary heart disease with concomitant
anemia did not differ significantly. However, in the study
by Woo-Hyun Lim et al. [16] the risk of developing AF
increased by 6 % in patients with anemia and low Hb
levels (Hb levels <13 and 13.0-13.9 g/dl in men and <12
and 12.0-12.9 g/dl in women).

In our work, a significant increase in the number of
deaths among patients with coronary heart disease with
concomitant anemia was recorded (x2= 6.284; df = 1;
P < 0.05). According to the study [17], it was shown
that low hemoglobin level is an independent predictor of
mortality from cardiovascular causes, and anemia is in-
dependently associated with overall mortality (RR = 1.90;
95 % Cl 1.55-2.33).

In addition, according to the literature, among patients
with CAD and concomitant anemia there is an increase in
mortality compared with patients with isolated CAD, with
anemia being an independent predictor of acute ischemic
myocardial damage [6].

A study [18] demonstrated that during 8-36 months
of observation, 21.94 % of deaths were recorded in pa-
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tients with HF with anemia and 9.78 % in patients without
anemia. According to Line Davidsen et al. [19], anemia in
patients with stable angina is significantly associated with
bleeding, the development of acute coronary syndrome
and all-cause mortality, even after percutaneous coronary
intervention.

Conclusions

1. The features of the clinical course of coronary
artery disease with concomitant anemia include a higher
frequency of attacks of typical chest pain and a higher
frequency of fatal (17.3 %) and non-fatal (40.0 %) car-
diovascular events during the year of follow-up compared
with patients without concomitant anemia.

2. The presence of concomitant anemia in patients
with coronary artery disease increases the risk of fatal
outcome by 8.8 times, re-hospitalization by 1.96 times,
decompensation of pre-existing heart failure by 2.4
times.

3. The presence of anemia of moderate severity in
patients with coronary artery disease is associated with
anincrease in the incidence of combined critical events by
39 % (death or hospitalization for cardiovascular reasons)
during the year of follow-up compared with mild anemia.

Further work. Selecting predictors of adverse
cardiovascular events and establishing further criteria
for predicting the course of coronary artery disease on
the background of concomitant anemia is promising.
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The aim of the work — to conduct clinical and pathomorphological analysis of deaths from COVID-19 in 2020.

Materials and methods. We analyzed 41 case histories and results of pathological-anatomical examination of patients who
were died of COVID-19 during 2020.

Results. The lethal outcome of COVID-19 disease was recorded at day 22 (16; 27) of the disease. Among the dead, there
is a high percentage of men (73.2 %), early old age and middle old age patients (75.6 %) with comorbid pathology (92.7 %).
Early lung damage with COVID-19 in the deceased was determined by pronounced interstitial and interstitial-alveolar edema,
the presence of erythrocyte stasis in the pulmonary microvessels, blood clots and hypoperfusion leukocyte stasis, as well as
the presence of erythrocytes in the alveoli. Bilateral polysegmental subtotal viral pneumonia in 90.2 % of dead patients was
characterized by significant edema and thickening of the alveolar walls with their moderate infiltration by lymphocytes, focal
peribronchial and perivascular inflammatory polymorphonuclear infiltration, multiple and small exfoliated alveolar epithelium
(87.8 %), as well as metaplasia of a few alveolocytes preserved on the luminal surface of the alveoli (82.9 %). Every tenth
person who died of COVID-19 had signs of secondary bacterial microflora. In 85.4 % of patients who died on day 22-27 of
the disease focal or sublobar pneumofibrosis was diagnosed. In those who died due to COVID-19, multiorgan failure was
characterized by focal necrosis of the renal tubular epithelium (73.2 %), focal lymphocytic-leukocyte infiltration (12.2 %) and
renal microvascular thrombosis (17.1 %), focal centro-lobular necrosis (90.2 %) and focal lymphocytic-leukocyte infiltration of
lobes (7.3 %) of the liver. Thrombotic complications were confirmed in 22.0 % of deceased patients: ischemic cerebral infarction,
transmural myocardial infarction, pulmonary embolism, deep vein thrombosis of the lower extremities under the pathology.
These thrombotic complications were not diagnosed during life in all patients. The majority of deaths due to COVID-19 had
morphological signs of chronic cardiovascular pathology. Ischemic heart disease and hypertension during the life of patients
were not diagnosed in all cases.

Conclusions. Early lung damage in COVID-19 in the deceased was determined by pronounced interstitial-alveolar edema,
blood clots and leukocyte stasis in microvessels, less often — the presence of “hyaline membranes”. In 90.2 % of the dead
patients bilateral polysegmental subtotal pneumonia with edema and lymphocytic infiltration of the pulmonary interstitium,
inflammatory peribronchial and perivascular focal polymorphonuclear infiltrates, foci of atelectasis and dyscryphaseses was
found. In 9.7 % of patients bilateral subtotal viral-bacterial fibrinous-purulent bronchopneumonia developed. In those who died
on the 22M-27" day of the disease focal pneumofibrosis was determined. Pathomorphologically, thrombotic complications,
which were not diagnosed in all patients during their lifetime, were confirmed in 22.0 % of deceased patients. Most deaths
from COVID-19 had morphological signs of chronic cardiovascular disease.

KniHiko-naTomopdonoriuHKit aHani3 AeTaAbHUX BUNaaKiB BHacAip0K COVID-19 y 2020 poui

0. B. PabokoHb, A. M. TymaHcbka, B. B. Yepkacbkui, H0. H0. Pab6okoHb

MeTa po60oTu — 34iNCHATK KNiHIKO-NaToMOPHONOrivHWIA aHani3 neTanbHUX BUNaaKis Big kopoHasipycHoi xBopobu (COVID-19)
y 2020 poui.

Marepianu Ta meToaum. Mpoaxanizysanu 41 icTopito xBopobu Ta pesynsTaTii NaTooroaHaToMiHHOrO AOCTIMKEHHS NaLieHTIB,
ki nomepnu BHacnigok COVID-19 npotsrom 2020 poky.

Pesyneratu. JletanbHuii Hacnigok Big COVID-19 3adikcoBanuii Ha 22 (16; 27) 0oy 3axBOpHOBaHHS i3 nepeBaxaHHsIM cepeq,
nomepnux Yonosikis (73,2 %), NaLieHTiB NOXWUIOro Ta ctapeyoro Biky (75,6 %) i3 HasBHicTio koMopbigHoi natonorii (92,7 %).
PaHHe ypaxeHHsi nereHb npu COVID-19 y nomepnnx BU3Hayanm sik BUPasHUiM iHTEPCTULIAHUIA Ta IHTEPCTULIHO-anbBEONSIPHNIA
HaOPsIK, HAsIBHICTb Y NErEHEBUX MIKPOCYOAMHAX CTady epUTPOLMTIB, MIKPO3ryCTKiB KPOBI Ta rinonepdy3inHux NenkoLumuTapHux
CTa3iB, a TaKOX HAsIBHICTb B arlbBEONAX EpUTPOLIUTIB, piaLLe — «rianiHoBWMX MeMbpaHy. [1Bo6iyHa nonicermeHTapHa cyb6ToTansHa
BipycHa nHeBMOHis B 90,2 % noMepnnx XBOpUX BASIBAANACS Sk CyTTEBUIA HAOPSIK | NOTOBLLEHHS CTIHOK anbBeor i3 MOMipHO0
iH(bineTpaLjeto niMcoLyTamm, BOTHULLEBOK NEpUBPOHXianbHO Ta NepUBACKYNSPHOIO 3ananbHOK NONIMOPGHOKIITUHHOW
iHDINbTPaLi€eto, MHOXUHHAMM APIOGHAMU BOTHULLLAMI aTENEeKTasiB i ANCNeKTasiB, HAsBHICTIO B anbBeornax CkynyeHb epuTpo-
umTiB, remocuaepodaris i Makpodaris, 3nyLLeHOro anbaeonspHoro enitenito (87,8 %), a Takox meTannasii HeYnCneHHUX
anbBeOnounTiB, WO 36epernmcs Ha NMioMiHanbHil noBepxHi anseeon (82,9 %).

Y koxHoro aecsitoro nomepnoro Big COVID-19 3adbikcyBanu 03Haku NpueaHaHHs BTOPUHHOT BakTepiansHoi Mikpodriopu. Y
85,4 % nomepnux Ha 22—27 0oy XBopobu BCTAHOBWIN BENMKOBOrHWLLEBWIA abo cybnobapHuii nHeBModiopo3. Y noMepnnx
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yHacnigok COVID-19 noniopraHHa HefoOCTaTHICTb XxapakTepu3yBanacs BOrHULLEBUM HEKPO3OM eniTenito kaHanbLiB HUPOK
(73,2 %), BorHuLLEBO NiMGOLMTApHO-NERKOLMTapHO iHdinbTpauieto (12,2 %), Tpom6o3oM MikpocyamH (17,1 %) HUPOK,
BOTHULLEBUMU LieHTponobynspHumm Hekpodamm (90,2 %) Ta BOrHWLLEBOK MiMAOLIMTapHO-NENKOLMTApHOI iHdinbTpaLieio
yacTok (7,3 %) neviHk1. TPOMBOTWYHI ycKnaaHEHHS NaTOMOPCONOrivHO NiATBEpMmKeEHi Y 22,0 % noMepnux: iLemivHWA iHhapKT
TOIIOBHOTO MO3KY, TP@HCMYparibHWi iHGhapKT Miokapaa, iHpapKT MiokapAa, LLO YCKNaAHUBCS BOTHULLEBOI iHapKT-NMHEBMOHIE0
yepe3 TEJIA gpibHux rinok nereHeBoi aptepii, peuyaneHa TEJIA apibHuX rinok nereHeBoi apTepii 3 (HopMyBaHHAM MHOXWUHHNX
iH(hapKTIiB nereHb pi3HOi AaBHUHU, TPOMB03 FNBOKIX BEH BEPXHBLOI KiHLIIBKY.

Y BinbLocTi nomepnmx yHacnigok COVID-19 Busiensnm MopchonorivHi 03HaKu XPOHIYHOT CepLieBO-CyAMHHOI naTonorii. luemiyHa
xBopoba ceplist Ta rinepToHiYHa xBopoba B AeskUX BUNaaKax He Bynum AiarHoCTOBaHi 3a XUTTS NaLieHTiB.

BucHoBku. PaHHe ypaxeHHs neredb npu COVID-19 y nomepnux BU3Ha4anm 3a BUpasHAM iHTEPCTULINHO-arnbBEONSPHUM
HabpsikoM, MIKPO3ryCTkaMu KpoBi Ta NeMKOLMTapHUMK CTa3amu B MIKpOCyAUHaX, Piflle — 3a HasBHICTIO «rianiHoBUX MeM-
6paH». ¥ 90,2 % nomepnux BusieneHa ABobiyHa nonicermeHTapHa cybToTanbHa NHEBMOHIS 3 HAOPSKOM i NiMoLMTapHOKD
iH(binbTpaLieto NereHeBoro iHTepCTUL, 3ananbHUMK NEPUOPOHXIaNbHUMI Ta NePUBACKYNSPHUMI BOTHULLEBUMM NOMIMOPd-
HOKMITMHHUMM iHGDINbTPaTamMu, BOTHULLLAMM aTenekTasiB i ANCneKTasiB, HasBHICTIO B anbBeonax epuTpoLMTIB, reMoCUaepo-
haris, makpodarie, AUCNNACTUYHO 3MIHEHOTO Ta 3MYyLLEHOro anbBEeonspHOro enitenito. Y 9,7 % XBOpWX BUHWKNA ABOGIYHA
cybToTarnbHa BipycHo-6akTepiiHa ibprHO3HO-THIiHa GPOHXOMHEBMOHIS. Y nomMepnux Ha 22—27 foby xBopobu peecTpysanu
BEMNMKOBOTHULLEBNIA MHEBMOiIOPO3. MaTtomopdonoriyHo TPOMBOTUYHI ycknagHeHHs nigTeepmkeHi y 22,0 % nomepnux, siki
32 XWTTS BAANOCS AiarHoCTyBaTu He B ycix nauieHTiB. Y binbLuocTi nomepnunx yHacnigok COVID-19 BusiBnsinm MopdhonoriyHi
03HaKW XPOHIYHOT CepLIEBO-CYANHHOI NATOMNOii.

KAMHMKO-naTOMOPQOAOrMUECKUI aHAAU3 Ae€TaAbHbIX CAyYaeB BeaeacTBue COVID-19
B 2020 roay

E. B. Pa6okoHb, A. M. TymaHckas, B. B. Uepkacckuii, 0. 0. PA6OKOHb

Llenb paboTbl — NPOBECTU KIMHUKO-NMATOMOPIONOrNYECKWA aHaNN3 NeTanbHbIX CIy4aeB OT KOPOHABMPYCHOW GonesHn
(COVID-19) B 2020 rogy.

Matepuansi u metogpbl. MNpoaHanuaupoanu 41 uctoputo 60ne3Hn 1 pesynbsraTbl NaTornoroaHaTOMUYECKOro UCCNEN0BaHNS
naumeHToB, ymepwux Beneactave COVID-19 B 2020 rogy.

Pesynbrarthl. [leTanbHblii nexog seneactame COVID-19 3adukenpoaH Ha 22 (16; 27) cyTku 6onesHu ¢ npeobnagaHvem
cpeay 3abonesLUMX MYyXUmnH (73,2 %), NaLMeHTOB NOXWIOTo 1 cTapyeckoro Bospacta (75,6 %) ¢ Hanuuem komopbugHom
natonoru (92,7 %). PaHHee nopaxerue nérkux npu COVID-19 y ymepLunx NposiBRsnoCh BbIPaXEHHbIM MHTepCTULMarb-
HbIM W UHTEPCTULMANBHO-aNbBEONSIPHBIM OTEKOM, HAaNMYMEM B MUKPOCOCYAaX NErKMX cTasa IpuUTPOLIMTOB, MUKPOCTYCTKOB
KPOBW U rvnonepay3noHHbIX NENKOLMTapHbIX CTa30B, a TakkKe HanM4nem B anbBeoriax SpUTPOLIMTOB, PEXKE — «TUATIMHOBbIX
mem6paHy. [IByCTOPOHHSAS nonucermeHTapHas cybTotansHas BupycHas nHesMoHns y 90,2 % ymepLumx naumeHToB nposis-
NSANach 3HaYNTENbHBIM OTEKOM U YTOMLIEHUEM CTEHOK aribBeon ¢ YyMepeHHOW WHUnbTpaumen nMmdoLmTami, 04aroBom
neprbpoHXManbHON 1 NEPUBACKYNSAPHON BOCNANMUTENBHON MHAUILTPALMUENR, MHOXKECTBEHHBIMWA MEMKUMM O4araMu aTenek-
Ta30B U AWCIEKTa3oB, HaNMYMeM B anbBeoriax CKOMMEHU 3pUTPOLIMTOB, reMocaepodaros 1 Makpodaros, ChyLLEHHOro
anbBeonspHoro anutenus (87,2 %), a TaKkke MeTannasuy HEMHOTOYUCTIEHHBIX anbBEOLIMTOB, KOTOPbIE COXPaHUIUCh Ha
TIOMUHANBHON NOBEPXHOCTH anbeon (82,9 %).

Y kaxgoro fecsitoro ymepLuero ot COVID-19 oTMedeHb! Npr3Haku NPUCOEaNHEHNS BTOPUYHO BakTepurarnbHOA MUKpOdnopsI.
Y 85,4 % ymepLumnx Ha 22—-27 cyTku 60ne3HM NaLmeHToB MKCUPOBanM KpynHOOYaroBbIi Unu cy6nobapHbiin THEBMOHOPO3.
Y ymepumnx ot COVID-19 nonmopraHHasi He[OCTaTOYHOCTb XapaKTepu3oBaiach 04aroBbIM HEKPO3OM ANUTENNS KaHasbLEB
noyex (73,2 %), o4arosoit numoLmMTapHo-nenkoumTapHon nHdunstpaumen (12,2 %), Tpom6o3om mukpococyaos (17,1 %)
MoYeK, 04aroBbIMM LIEHTPono6ynsipHbIMu Hekposamu (90,2 %) 1 o4aroBom NMMEOLMTAPHO-NENKOLMTAPHON MHAMMLTPaLmei
nonek (7,3 %) neyenu.

TpomboTu4eckrie 0CNOXHEHWs TaToMopdonoryecky noaTBepxaeHsl y 22,0 % ymepLInx NauneHToB: MLLEMUYECKUIA HADAPKT
FONOBHOMO MO3ra, TpPaHCMypanbHbIA MHDAPKT MUOKapaa, MHAPKT MUOKapaa, OCOKHUBLLMIACS 04aroBOW MHAPKT-NMHEBMOHN-
el n3-3a TOJA mMenkux BeTBen NEro4HoON aptepuu, peuuamsmpytowas TOJIA Menkux BeTBen NEro4YHoN aptepui ¢ hopMmnpo-
BaHWEM MHOXECTBEHHbIX MHChaPKTOB NErKMX pasHoM AaBHOCTM, TPOMGO3 rnyOOKIX BEH BEPXHEN KOHEYHOCTU. Y BOnbLUMHCTBA
ymepLmx Beneactsue COVID-19 oTMeudeHbl Mopdhornornyeckme NpusHaky XpOHUYECKO cepaeqHO-COCYAMNCTON NaTomnoruu.
Mwemmnyeckas 6onesHb cepaLia v runepToHnyeckas 6onesHb Npu XM3HW NaLMEHTOB AMarHOCTUPOBaHbI HE BO BCEX Cy4asiX.

BbiBogbl. PaHHee nopaxerue nérkux npu COVID-19 y ymepLumnx onpeaensinock BblpaXXeHHbIM MHTEPCTULMANBbHO-anbBeo-
NSPHBIM OTEKOM, MUKPOCTYCTKaMW KPOBM W NEVKOLMTapHbIMK CTasamMn B MUKPOCOCYAAX, PEXEe — HANMYMEM «TNamMHOBBIX
membpany. ¥ 90,2 % ymepLumx naLuMeHToB 3acMKCUpoBaHa [ABYCTOPOHHSIS MOMUCErMeHTapHas cybToTarnbHasi MHEBMOHNS
C OTEKOM ¥ NUMCONEKOLMTapHOR MHUNBTPALMEN NETOYHOTO UHTEPCTULMS, BOCNANMUTENBHBIMU NEPUOPOHXMANBHBIMY 1
nepyBackynspHLIMU 04aroBbIMW NOMMMOPCHOKNETONHBIMM MHAUMLTPaTaMK, O4aramm aTernekTasos 1 ANCNEKTasoB, Hanuuem
B afbBeorax 3puTpoLMTOB, reMocuaepodaros, Makpoaros, AUCTNACTUHECKN M3MEHEHHOTO U CAYLLEHHOMO anbBEONISPHOMO
anutenus. Y 9,7 % 60nbHbIX BO3HUKIA ABYCTOPOHHSIS Cy6TOTanbHas BUpYCcHo-6akTepuansHas oubpUHO3HO-rHOMHast GpoHXo-
NHEBMOHMS. Y yMepLUKX Ha 22—27 cyTku BonesHn pervcTpyupoBasni KpynHoo4aroBbii nHeBModrbpo3. MNatomopdonoruyecku
TPOMBOTUYECKME OCIIOXKHEHNS NOATBEPKAEHBI Y 22,0 % YMepLUMX, KOTOPbIE NPV XIU3HK YAaNoCh ANarHOCTUPOBATbL He Y BCeX
nauueHToB. Y 6onblumHcTBa ymepLumx Beneacteue COVID-19 yctaHoBneHs! MOpPONnornyeckne npuaHakm XpoHUYECKon
CepaeyHo-cocyanCTo NaTonorum.
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Under the conditions of pandemic spread of coronavi-
rus SARS-CoV-2, every fifth patient develops a severe
course of the disease with a high risk of death [1]. Even
in the presence of modern diagnostic tests, pathomor-
phological examination of deaths during the pandemic
of the new coronavirus COVID-19 is of particular impor-
tance and can significantly affect the understanding of
the disease pathogenesis. The data obtained may have
an impact on the therapeutic strategy for the treatment
of a new infection [2].

It is known that ACE2 is a receptor that uses SARS-
CoV and SARS-CoV-2 to penetrate the target cell [3,4]. At
the tissue level, ACE2-receptors are highly expressed in
the lungs, kidneys, heart, and vascular endothelium, which
may explain the presence of multiorgan lesions in patients
with SARS-CoV and SARS-CoV-2 coronavirus [5,6].
The appearance of multiorgan lesions can be explained
by the development of “cytokine storm” in conditions of
severe and critical course of the disease. “Cytokine storm”
can be a manifestation of a hyperimmune response with
hyperproduction of proinflammatory cytokines and chemo-
kines by immune cells and the development of systemic
endotheliitis with hypercoagulation [7,8]. Despite the fact
that in the pandemic of highly contagious COVID-19
pathomorphological studies are somewhat limited, the ac-
cumulation of results of these studies continues [9-12)].
At the same time, the clinical and pathomorphological
analysis of the obtained results is of special importance.

Aim
The aim of the work — to conduct clinical and pathomor-
phological analysis of deaths from COVID-19 in 2020.

Materials and methods

We analyzed 41 case histories and results of patho-
anatomical examination of patients who were treated in
the intensive care unit of the Municipal Non-Profit Enter-
prise “Regional infectious diseases clinical hospital” of
Zaporizhzhia Regional Council and died of coronavirus
COVID-19 during 2020. Pathoanatomical examination
was performed in Municipal Institution “Zaporizhzhia
Regional Bureau of Forensic Medical Examination” of
Zaporizhzhia Regional Council.

Age of the dead was from 48 to 85 years. There were
30 men and 11 women. The diagnosis of COVID-19in all
cases was confirmed by the isolation of SARS-CoV-2 RNA
in nasopharyngeal mucus or sputum. All patients were
examined and treated in accordance with current regu-
lations: Order of the Ministry of Health (MOH) of Ukraine
dated 28.03.2020, No. 722 “Organization of medical
care for patients with coronavirus disease (COVID-19)”
(as amended by the order of the MOH of Ukraine dated
17.09.2020, No. 2122 “On amendments to the Standards
of medical care of “Coronavirus disease (COVID-19)");
Order of the MOH of Ukraine No. 10 dated 07.01.2021
“On approval of Amendments to the Standards of medi-
cal care of “Coronavirus disease (COVID-19)"; Order of
the MOH of Ukraine dated April 6, 2021 No. 638 “Proto-
col for the provision of medical care for the treatment of
coronavirus disease (COVID-19)".
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Statistical data processing was performed in the pro-
gram Statistica for Windows 13 (StatSoft Inc., license
number JPZ8041382130ARCN10-J).

Results

According to the results of the analysis, it was found that
men predominated among those who died as a result of
COVID-19 (n =30, 73.2 %). More than half of the patients
were early old aged (n = 23, 56.1 %), every fourth patient
was middle adulthood (n = 10, 24.4 %), and every fifth
was middle old aged (n = 8, 19.5 %).

Patients were hospitalized in an infectious hospital
at day 9.0 [7.0; 12.0] of iliness, and after deterioration
— by day 8.5 [6.0; 11.0] of treatment in an outpatient
setting. Deterioration was expressed by febrile (n = 26,
63.4 %) or subfebrile (n = 13, 31.7 %) fever, shortness
of breath with a respiratory rate of 28.0 [28.0; 32.0] per
minute, hemoptysis (n = 4, 9.8 %), reducing oxygen
saturation to 82.0 [75.0; 86.0] %, short-term diarrheal
syndrome (n =5, 12.2 %). At hospitalization, all patients
had auscultatory signs (respiratory failure, crepitation) of
bilateral pneumonia, which was confirmed radiologically,
by computed tomography or lungs ultrasound with a
lesion of 56.0 [51.0; 62.5] % of the lungs. The deve-
lopment of acute respiratory failure was accompanied
by the appearance of acrocyanosis (n = 27, 65.9 %),
and 2 (4.9 %) patients were taken to the intensive care
unit (ICU) from other hospitals on artificial ventilation of
the lungs (AVL).

Patients showed the following laboratory changes
that characterized the severity of immune inflammation
and hypercoagulation: leukocytosis in 29 (70.7 %)
patients, the median of this indicator was 11.1 [7.9;
13.7] x 10%1; band neutrophils shift in 16 (39.0 %) with
the presence of metamyelocytes in 2 (4.9 %) patients;
development of absolute lymphopenia from 1.00 to 0.39
with a median of 0.8 [0.6; 1.1] x 10%1in the vast majority
of patients (n = 35, 85.4 %); acceleration of ESR to
38.0 [25.0; 47.0] mm/h; increase in C-reactive protein
in all patients to 150.5 [101.5; 235.5] ng/ml; increasing
the level of interleukin-6 to 60.1 [25.0; 81.4] ng/ml;
hyperfibrinogenemia from 4.8 to 8.4 g/l in 32 (78.0 %)
patients with a median of this indicator of 5.1 [4.3; 6.4]
g/l; increasing the level of D-dimer to 1.4 [0.9; 9.4] mg/|
and ferritin to 760.0 [482.0; 1148.0] ng/ml.

The duration of patients treatment in the ICU was
from 2 to 38 days, the median was 11.0 [7.0; 18.0] days.
During this period, patients received treatment according
to the protocol of the MOH of Ukraine, every fifth patient
(n=8,19.5 %) received tocilizumab. Despite the ongoing
treatment, these patients progressed to respiratory failure,
which required the transfer of patients to non-invasive
ventilation or AVL. The median duration of AVL was 2.0
[1.0; 6.0] days. The dynamics increased the proportion
of patients with signs of leukocytosis (n = 39, 95.1 %)
with a median of this indicator of 16.2 [12.5; 24.2] x 10°/1.
It should be noted that every fourth patient (n = 11,
26.8 %) has hyperleukocytosis in the range from 20.3
to 54.4 x 10%1. The increase in endogenous intoxication
and immune inflammation with hypercoagulation was
evidenced by the preservation of absolute lymphopenia
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Table 1. Pathomorphological changes in the lungs of patients who died of COVID-19, abs (%)

Pathomorphological sign Detection frequency (n = 41)

Interstitial-alveolar pulmonary edema with the presence of erythrocyte stasis and blood clots in microvessels

Bilateral polysegmental subtotal viral pneumonia:
— edema and thickening of the alveoli walls with moderate lymphocytic-leukocyte infiltration;
— focal peribronchial and perivascular inflammatory polymorphonuclear infiltration;
— multiple small foci of atelectases and dyslectases;

— the presence of erythrocytes, hemosiderophages, macrophages, squamous alveolar epithelium in the alveoli;

— metaplasia of small alveolocytes on the luminal surface of the alveoli;

— presence of fibrin in some parietal layers alveoli — “hyaline membranes”;

— hypoperfusion leukocyte stasis in microvessels.
Interoveolar fibrosis, perivascular and peribronchial fibrosis
Big-focal or sublobar pneumosclerosis

Bilateral hydrothorax

Fibrinous-purulent tracheobronchitis and bilateral subtotal viral-bacterial fibrinous-purulent bronchopneumonia

Bilateral fibrinous-purulent pleuritis

41(100 %)
37 (90.2 %)
37 (90.2 %)
37 (90.2 %)
37 (90.2 %)
36 (87.8 %)
34 (82.9 %)
15 (36.6 %)
11 (26.8 %)
35 (85.4 %)
35 (85.4 %)
9(21.9 %)
4(9.7 %)

3(7.3 %)

(n=24,58.5 %), band neutrophils shift (n = 10, 24.4 %), an
increase in the proportion of patients with metamyelocytes
(n=17,41.5 %), an increase of median D-dimer level up
to 5.5[1.6; 21.1] mg/l. Despite treatment, hyperfibrinoge-
nemia persisted (n = 28, 68.3 %), increasing the level of
C-reactive protein to 127.0 [42.0; 221.0] mg/l and ferritin
to 511.0 [360.0; 1314.0] ng/ml.

Fatal outcome of COVID-19 disease was recorded at
day 22.0[16.0; 27.0] of the disease. Pathomorphological
signs of early lung damage in COVID-19 in the deceased
were determined by pronounced interstitial and inter-
stitial-alveolar edema, the presence in the pulmonary
microvessels of erythrocytes stasis and blood clots and
hypoperfusion leukocyte stasis, and erythrocytes in alveoli
(Fig. 1, 2). The presence of fibrin in the alveoli of the pari-
etal layers, the so-called “hyaline membranes” occurred
in 36.6 % of deceased patients (Table 1).

The vast majority of patients (90.2 %) subsequently
developed bilateral polysegmental subtotal viral pneumo-
nia. According to pathomorphological data (Fig. 2, 3, 4),
it was characterized by significant edema and thickening
of the alveolar walls with their moderate predominantly
lymphocytic infiltration (90.2 %), focal peribronchial and
perivascular inflammatory polymorphonuclear infiltration
(90.2 %), multiple small atelectases and dyslectases
(90.2 %), the presence of erythrocytes clusters, hemo-
siderophages and macrophages, squamous alveolar
epithelium in the alveoli (87.8 %), and metaplasia of
a few alveolocytes preserved on the luminal surface
of the alveoli (82.9 %). Bilateral subtotal viral-bacterial
fibrinous-purulent bronchopneumonia (9.7 %) was
detected in 4 deceased men during the pathomorpho-
logical examination of the lungs (Table 1). In these
cases, treatment in the ICU lasted from 17 to 24 days.
Patients received sequential oxygen therapy in a mask
mode, then non-invasive lung ventilation and only during
the last 1-2 days were transferred to ALV. In 35 (85.4 %)
patients, who died on day 22-27 of the disease, there
were fibrosis of the interalveolar septa, perivascular
and peribronchial fibrosis (Fig. 5), big-focal or sublobar
pneumosclerosis (Fig. 6).

One 54-year-old patient treated with a protocol
using immunotropic drugs (including tocilizumab, for
the correction of clinical and laboratory manifestations of
“cytokine storm”), antibacterial drugs and low molecular
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weight heparins, was diagnosed in the second week
of the disease with sepsis (progression of respiratory
failure, multiorgan failure syndrome, bacteriologically
isolated from the blood Klebsiella pneumonia). The lethal
outcome was recorded after three weeks of treatment.
At pathoanatomical examination in the lung tissue, along
with the presence of bilateral polysegmental subtotal
hemorrhagic viral pneumonia signs, there was fibri-
nous-purulent pleurisy with pronounced inflammatory
polymorphic-cellular infiltration of the layers of the pari-
etal and visceral pleura, fibrinous-purulent tracheobron-
chitis. Foci of leukocyte-lymphocytic infiltration, as well
as tubular necrosis of the kidneys and centrolobular
necrosis of the liver were found in the tissue of the kid-
neys and liver. Morphological manifestations of sepsis
were characterized by the presence of septic spleen:
foci of red pulp myelosis, plasma-leukocyte infiltration,
hemolysis of erythrocytes, hemosiderin sedimentation,
foci of necrosis.

It should be noted that the unfavorable course of
COVID-19 was facilitated by comorbid pathology, which
was diagnosed in life in 38 (92.7 %) patients who died from
COVID-19. Thus, the vast majority had cardiovascular
comorbidities, namely coronary heart disease (80.5 %)
with arrhythmias in the form of permanent atrial fibrillation
(29.3 %) and hypertension (75.6 %). The presence of
type 2 diabetes mellitus in almost half of patients (46.3 %)
and grade II-lll obesity in every third patient (31.7 %)
is noteworthy. It should be noted that more than half of
the COVID-19 patients who died had a combination of
three or more comorbid conditions (Fig. 7).

Pathomorphological changes in other organs of those
who died due to COVID-19 reflect multiorgan failure,
which arose due to acute respiratory failure of Ill degree
and endogenous intoxication. On the other hand, patho-
morphological changes indicate the presence of a number
of comorbid states. It should be noted that pathomorpho-
logical signs of comorbid cardiovascular pathology were
found somewhat more often than was diagnosed in life.
There was high frequency of pathomorphological signs
detection of necrotic changes in the kidneys (73.2 %),
liver (90.2 %), selective neuronal necrosis in the brain
(19.5 %) (Table 2).

According to the results of pathoanatomical exami-
nation, 9 (22.0 %) deaths due to COVID-19 developed
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Fig. 1. Bilateral polysegmental pneumonia in COVID-19: significant swelling of the interlobular interstitium, lymphocyte-leukocyte exudate in the alveoli. Hematoxylin and eosin
staining. Magpnification: x100.

Fig. 2. Bilateral polysegmental pneumonia in COVID-19: microvascular hyperemia and edema of the interalveolar septa, blood clots in the arterioles and venules, lymphocyte-
leukocyte exudate and erythrocytes in the alveoli. Hematoxylin and eosin staining. Magnification: x400.
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Fig. 3. Bilateral polysegmental pneumonia with COVID-19: predominantly alveolar edema, alveolocyte metaplasia. Hematoxylin and eosin staining. Magnifiation: x400.

Fig. 4. Bilateral polysegmental pneumonia in COVID-19: mainly lymphocytic infiltration of thickened interalveolar septa, desquamation of alveolocytes, erythrocytes in alveoli.
Hematoxylin and eosin staining. Magnification: x300.

Fig. 5. Interalveolar membranes fibrosis, desquamated alveolocytes and macrophages in alveoli in bilateral polysegmental COVID-19 pneumonia. Hematoxylin and eosin staining.
Magnification: x200.

Fig. 6. Focal pneumosclerosis; erythrocytes, desquamated alveolocytes, macrophages and hemosiderophages in the alveoli in bilateral polysegmental COVID-19 pneumonia.
Hematoxylin and eosin staining. Magnification: x200.
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Fig. 7. The spectrum of comorbidity (A) and the combination of the frequency of comorbid conditions (B) of those who died as a result of COVID-19 (%).
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22% 11.1% Pulmonary embolism
222 % Pulmonary embolism + Myocardial infarction

11.1 % Trombosis of upper extremity deep veins

Fig. 8. Frequency and spectrum of pathological-anatomical signs detection of thrombotic complications in patients who died due to COVID-19 (%).

Table 2. Pathomorphological changes in other organs of patients who died of thrombotic complications. They led to the development of
COVID-19, abs (%) ischemic heart attack (4 patients); transmural myocardial
infarc?ion (1 patient); myoc?ardial infarction complicateq by
(n=41) focal infarction-pneumonia due to pulmonary embolism
Heart of small vessels of the pulmonary artery (2 patients);
Atherosclerosis of coronary arteries in the stage of atheromatosis 36 (87.8 %) recurrent pulmonary embolism of small vessels of the pul-
and calcification, stenosis of coronary arteries from 50 % to 75 %; monary artery with the formation of multiple pulmonary
Diffuse interstitial cardiosclerosis; 37 (90.2 %) infarctions of different statutes of limitations (1 patient);
£abie 22| PR G B e ) deep vein thrombosis of the upper extremity (1 patient)
Concentric or eccentric myocardial hypertrophy 32 (78.0 %) (Fig. 8). Thrombotic complications were not diagnosed
Kidneys

during life in all patients: ischemic cerebral infarction was

) . :
?wt‘:lm:'alr ”ec:’s'sr —_— 201(;32'20/’) diagnosed in life in 3 patients on the basis of relevant
M(,Jca ;u Z ylr:poz 'C('jn' @ 'Tn ; 217'1 0/"; clinical symptoms, transmural myocardial infarction — in

ICro blood clots In blood vessels . . . .
. . . 2 patients by electrocardiographic changes and elevated
Focal arterionephrosclerosis 25 (61.0 %) . \

Liver serum troponin |. Pulmonary embolism has not been
Focal centro-lobular necrosis 37 (90.2 %) diagnosed in a lifetime (Fig. 2).

Foci of leuko-lymphocytic infiltration of the interstitial 3(7.3%)

CLL Discussion
Ischemic stroke 4 (9.8 %) ] o )

Cerebral edema 25 (61.0 %) In the first publications of Chinese researchers, male
Focal selective-neuronal complete and incomplete necrosis 8(19.5 %) gender and older age of patients with COVID-19 were

Pancreas identified as risk factors for adverse disease [13]. It was
Liposclerosis and lipomatosis of the interparticle spaces with 12 (29.3 %) demonstrated that among patients in need of intensive
atrophy of the slet apparatus care, death was observed mainly in patients older than
Islet atrophy with amyloid accumulation and vascular hyalinosis 4 (9.8 %) 60 years. Each increase in age by 10 years was associ-
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ated with a 58 % additional risk of adverse effects [14].
According to our data, 75.6 % of deaths due to COVID-19
are elderly and senile. However, the data presented in
the literature on the effects of COVID-19 on the sex of
the patient, show some contradictions. Thus, the authors
[14] did not find differences in the survival of patients
with severe COVID-19 depending on gender, but other
researchers [15] showed a predominance of male patients
(67 %) among those who died. According to the results of
our study, men significantly predominated among those
who died as a result of COVID-19 (73.2 %). Itis assumed
that one of the explanations for the higher percentage of
severe COVID-19 and, accordingly, lethal outcome in
men is a more pronounced expression of ACE2 than in
women, but this statement still needs further study [16].

Itis believed that the most common pathological sign
in lethal cases of COVID-19 is diffuse alveolar damage
[11,12]. In COVID-19, the acute stage is characterized by
the presence of “hyaline membranes”, and the phase of
organization — varying degrees of fibroblasts and myo-
fibroblasts proliferation [11,12]. Signs of diffuse alveolar
damage have been described even in the absence of
pulmonary ventilation, which was an additional confirma-
tion of the viral nature of the changes found, excluding
the effects of ventilation and oxygen [11,17]. Pathomor-
phological manifestations of diffuse alveolar damage in
COVID-19in 8 of 12 correspond to early acute respiratory
distress syndrome [10]. The predominant findings are
protein-enriched interstitial edema, “hyaline membranes”,
activated pneumocytes, microvascular thromboembolism,
blood stasis in capillaries [10], as well as the presence
of inflammation signs with lymphocytic infiltration [17].
Alveolar septa are unevenly dilated due to infiltrates of
varying severity. They consist mainly of CD4* and CD8*
T lymphocytes [11,17].

According to the results of our study, the early and
dominant in the subsequent course of COVID-19 signs
of lung damage in all deaths due to COVID-19 were
significant interstitial-alveolar pulmonary edema with
the presence of erythrocyte stasis and blood clots in
microvessels. Bilateral polysegmental subtotal viral pneu-
monia in 90.2 % of deceased patients was manifested by
significant edema and thickening of the alveoli walls with
their moderate infiltration by lymphocytes, focal peribron-
chial and perivascular inflammatory polymorphonuclear
infiltration, multiple small atelectases and dislectases. In
the majority (87.8 %) of deaths from COVID-19, the pre-
sence of erythrocytes clusters, hemosiderophages and
macrophages, squamous alveolar epithelium, as well as
metaplasia of a few alveolocytes on the luminal surface
of the alveoli (82.9 % of deaths) was determined. It was
combined with the presence of absolute lymphopenia in
the peripheral blood of 75.6 % patients. In patients with
COVID-19, peripheral blood lymphopenia correlated with
lymphocytic infiltration of the lungs. It was found during
morphological examination of the lungs in the deceased,
as reported by other researchers [14]. In their opinion,
this coincides with the pathogenetic mechanism of viral
infection.

Zinserling et al. [18] pay attention to the lesions that
indicate a direct effect of the COVID-19: desquamation
of the ciliated epithelial cells, the appearance of viral
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inclusions in the cells of the alveolar epithelium [18]. The
role of the virus in the formation of these pathomorpho-
logical changes confirms the positive result of PCR on
RNA SARS-CoV-2 in the study of lung tissue of deceased
patients (9 of 12) in the range from 1.2 x 10*t0 9.0 x 10°
copies/ml [10]. Under conditions of viral infection, there is
a significant cellularimmune response. This is evidenced
by mononuclear infiltration of lung tissue with the largest
number of CD3+ T lymphocytes. Among them, CD2+,
CD5+, CD8+ and the formation of small peribronchial
clusters (CD20+) by B-lymphocytes are most often de-
tected [18]. According to D. Wichmann et al. [10] epithelial
metaplasia occurs at later stages of COVID-19.

The appearance of neutrophils in the lungs in diffuse
alveolar damage is explained by the addition of secondary
bacterial microflora [11,12]. The addition of secondary
bacterial microflora in our study was pathomorphologi-
cally confirmed by the development of fibrinous-purulent
tracheobronchitis and bilateral subtotal fibrinous-purulent
bronchopneumonia in 4 patients, as well as bilateral fi-
brinous-purulent pleurisy in 3 (7.3 %) patients. Big-focal
or sublobar pneumofibrosis was detected by us in 35
(85.4 %) patients who died on day 22-27 of the disease.

Particular attention is drawn to acute kidney damage,
despite the fact that the respiratory system is the main
target in COVID-19. It can also have a significant impact
on the prognosis. Today, data on morphological changes
that occur in the kidneys in patients with a critical course
of this infection are accumulating. Thus, H. Su et al. [9]
analyzed the pathological changes in the kidney tissue
of 26 deaths due to the progression of respiratory failure
and multiorgan failure syndrome in COVID-19. In 34.6 %
of patients, there were laboratory signs in vivo of renal
impairment in the form of increased serum creatinine
and/or proteinuria, which occurred for the first time [9].
Pathomorphological signs of kidney damage according
to the results of light microscopy were represented by
diffuse damage to the proximal tubules with loss of bor-
der and even foci of necrosis. According to the results of
electron microscopic examination, the researchers found
accumulations of coronavirus-like particles in the tubular
epithelium and in the podocytes of the glomeruli. The
main targets for SARS-CoV-2 are tubular and glomerular
visceral renal epithelial cells [9]. According to the results of
our study, a lifetime increasing in creatinine levels in most
patients (75.6 %) with a critical course of the disease was
found. It revealed the pathomorphological examination in
COVID-19 patients: acute tubular necrosis signs (73.2 %),
focal leukocyte infiltration (12.2 %) and microthrombosis
(17.1 %). Literature data suggest that renal cells absorb
factors including systemic hypoxia, abnormal coagulation,
and possibly rhabdomyolysis, which is associated with
drug or hyperventilation [9]. Also immune inflammation
was found. It was confirmed by immunohistochemical
infiltration of T-lymphocytes (CD3+, CD8+) tissues of
many organs, including the intestines, kidneys, adrenal
glands [18].

In the modern literature in many studies, the authors
draw attention to the significant frequency of thrombotic
complications that occur in severe and critical course of
COVID-19, and the complexity of their lifelong diagnosis
[10,17]. This feature in COVID-19 is explained by the high
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expression of ACE2 in the vascular endothelium. This to
some extent explains both the presence of multiorgan
lesions and the high risk of thrombosis [6]. The study of
pathomorphological signs of thrombosis in patients with
COVID-19 allowed researchers to use the term “pulmo-
nary vasculopathy” [19,20]. Autopsy revealed deep vein
thrombosis in 58 % of patients in whom venous throm-
boembolism was not suspected in life [10]. Pulmonary
artery thromboembolism was the direct cause of death
in one in three deaths due to COVID-19, while micro-
thrombi were regularly detected in small arteries [10].
In our study, more than one in five deaths (22.0 %) due
to COVID-19 was pathomorphologically diagnosed with
signs of thrombotic complications, the presence of which
in almost half of the cases was not established during life.
Other researchers report the absence of clinical symp-
toms of thrombotic complications, including pulmonary
embolism [17]. Researchers report clear macroscopic
signs of pulmonary embolism in a pathoanatomical study
in one of three deaths due to COVID-19 [11]. In addition,
researchers have documented several cases not only of
pulmonary embolism but also of prostate vein thrombosis,
the presence of blood clots in the glomerular capillaries
of the kidneys and alveolar capillaries [11].

When analyzing the results of pathomorphological
changes, one should pay attention to the high frequency
of morphological features in different organs. These
changes indicate the presence of chronic comorbidities
and a slightly lower level of lifelong diagnosis of these
conditions. The vast majority of deaths due to COVID-19
had morphological signs of chronic cardiovascular pa-
thology in the form of diffuse interstitial cardiosclerosis
(90.2 %), big-focal postinfarction cardiosclerosis (7.3 %),
atherosclerosis of coronary arteries with 5075 % stenosis
(87.8 %), myocardial hypertrophy (78.0 %), focal arterio-
nephrosclerosis (61.0 %). It should be noted that lifelong
coronary heart disease was diagnosed in 80.5 % and
hypertension in 75.6 % of patients. Literature data also in-
dicate that pre-existing chronic diseases can be identified
in all deaths due to COVID-19 [10] with a predominance
of the cardiovascular system chronic pathology in most
cases, including high-grade coronary artery sclerosis;
myocardial scarring, which indicates coronary heart
disease, and congestive cardiomyopathy [10]. In the study
[17], authors reported the detection of myocardial hy-
pertrophy signs, atherosclerosis of the coronary artery
with microscopic acute ischemia signs. Our previous
studies on the prognostic role of comorbid pathology in
COVID-19 demonstrated a statistically significant effect
of the presence of chronic cardiovascular pathology and
chronic kidney disease [21].

Conclusions

1. The lethal outcome of COVID-19 disease was
recorded at day 22.0 [16.0; 27.0] of the disease. Among
the dead, there is high percentage of early old age and
middle old age patients (75.6 %), men (73.2 %), patients
with comorbid pathology (92.7 %).

2. Early lung damage with COVID-19 in the de-
ceased was determined by pronounced interstitial and
interstitial-alveolar edema, the presence of erythrocyte
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stasis, blood clots and hypoperfusion leukocyte stasis in
the pulmonary microvessels, as well as the presence in
the alveoli of erythrocytes.

3. Bilateral polysegmental subtotal viral pneumonia in
90.2 % of dead patients was characterized by significant
edema and thickening of the alveolar walls with their
moderate infiltration by lymphocytes, focal peribronchial
and perivascular inflammatory polymorphonuclear infil-
tration, multiple and small exfoliated alveolar epithelium
(87.8 %), as well as metaplasia of a few alveolocytes
preserved on the luminal surface of the alveoli (82.9 %).

4. One of ten deaths from COVID-19 showed signs
of secondary bacterial microflora in the form of fibri-
nous-purulent tracheobronchitis and bilateral subtotal
fibrinous-purulent bronchopneumonia, as well as bilateral
fibrinous-purulent pleurisy (7.3 %) and sepsis. In 85.4 %
of patients who died on day 22-27 of the disease focal
or sublobar pneumofibrosis is determined.

5. Inthose who died as a result of COVID-19, multior-
gan failure is characterized by focal necrosis of the renal
tubular epithelium (73.2 %), focal lymphocytic-leukocyte
infiltration (12.2 %) and renal microvascular thrombosis
(17.1 %), focal centro-lobular necrosis 90.2 %) and focal
lymphocytic-leukocyte infiltration of lobes (7.3 %) of
the liver. Lifetime laboratory signs of renal failure were
found in 75.6 % of patients, and hepatic failure —in 68.3 %
of patients.

6. Pathomorphologically confirmed thrombotic compli-
cations occurred in 22.0 % of deceased patients: ischemic
cerebral infarction (4 patients); transmural myocardial
infarction (1 patient); myocardial infarction complicated by
focal infarction pneumonia due to pulmonary embolism
of pulmonary artery small vessels (2 patients); recurrent
pulmonary embolism of pulmonary artery small vessels
with the formation of multiple pulmonary infarctions of dif-
ferent ages (1 patient); deep vein thrombosis of the upper
extremity (1 patient).

7. Morphological signs of chronic coronary heart
disease and hypertension were identified in most deaths
due to COVID-19: atherosclerosis and 50-75 % coronary
artery stenosis (87.8 %), diffuse interstitial cardiosclerosis
(90.2 %), focal postinfarction cardiomyocardial infarction
(7.3 %), myocardial hypertrophy (78.0 %), focal arterione-
phrosclerosis (61.0 %). At the same time during the life of
patients ischemic heart disease was diagnosed in 80.5 %
of cases, hypertension —in 75.6 % of cases.
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KopoHasipycHa iHdekuisi, cnpuymnHeHa Bipycom SARS-CoV-2, — HafaBmnyaiiHo BaXxnvea 1 akTyanbHa npobnema cy4acHoi
MeONLMHN. 3aXBOPIOBAHHS LLIBMAKO MOLLMPHETLCS, Mae BUCOKY MOBIPHICTb TSHKKOTO nepebiry Ta BUKIMKae YMano KpUTUYHNX
yCKNagHeHb y NauieHTiB rpyny puauky. HasBHICTb NaTOTHOMOHIYHWUX CUMNTOMIB, OAHWM i3 HUX € PO3BUTOK rino- abo aHoCMil,
[a€ 3MOry LUBMAKO ANEPEHLitoBaT KOPOHABIPYCHY Bif iHLUMX FOCTPUX pecrnipaTopHMX BipyCHMX iHGeKLUil, TOBTO BYacCHO
i30M1t0BaTU NaLjieHTa Ta noYaT KOPEKTHE NiKyBaHHS, BPAXOBYHOUM MOXMMBI PU3MKN.

MeTa po60oTu — 3'cyBaHHs MOPONOrivH1X 0COBNMBOCTEN ONbGAaKTOPHMX CTPYKTYPHUX ENEMEHTIB XBOPUX HA KOPOHABIpYC-
Hy xBopoby (COVID-19) ans Kpalloro po3yMiHHS MEXaHi3MiB PO3BUTKY HIOXOBUX PO3MaziB Npu iHiKyBaHHI KOPOHaBIPYCOM
SARS-CoV-2.

Marepianu Ta MmeToau. 3ailCHUNM PETPOCTEKTVUBHMI aHani3 ayToNnCiiHOro Matepiarny — Cn3oBoi 0BONOHKY BEPXHIX Binainis
HOCOBOI MOPOXHUHM (0NbAKTOPHOTO eniTenito) Ta onbMakTOpHUX LMBYNMH 9 nomepnux (4 xiHku, 5 Yono.ikie) BikoM Bif,
53 no 79 pokie 3 nabopatopHo nigreepmkeHum giarHozom COVID-19 Ta aHocmieto B aHamHe3i. 3acTocyBanm CTaHaapTHe
3abapBreHHsl reMaToKCUIIHOM Ta €03MHOM, BUKOHAMM iMyHOrICTOXIMIYHE OOCTIIKXEHHs 3a npoTokonamu TermoScientific
(CLLA) 3 aHTtuTinamu go HenpocneumdivHoro 6eta-lIl TybyniHy (knox Tud-1) Ta npoTokonamu RnDsystems 3 aHTuTInamu go
onbakTopHoro MapkepHoro npoteiy (OMP), aHrioTeH3nHNepeTBoproBanbHOro eHaumy (ACE-2). [ins nopiBHsHHSA pesynbraris
chopMyBanu KOHTPOMbHY rpyny 3 9 nomepnux (3 xiHku, 6 Yonosgiki) BikoM Big 59 4o 68 pokis i3 NTabopaTopHO CNPOCTOBaHNM
aiarHo3om COVID-19; npnuymHM CMepTi — ycknaaHeHHs LiyKpoBoro fiabety, iwemiyHa xeopoba cepLisi Ta NopyLUEHHS MO3KOBOTO
KpoB0ODiry 3a iLLeMiYHUM TUMOM.

Pesyniratu. CepeaHiit Bik nomepnux i3 nabopatopHo nigteepmkeHum giarHosom COVID-19, aHocMmieto B aHamHesi Ta ocib
rpynn KOHTponto — 64,67 + 7,73 Ta 62,33 + 6,48 poky BiANoOBIgHO. Y cemu 3 AeB'ATW 3pi3iB 0NbgakTOPHOI CrM30B0i 060MOHKN
HOCOBOI MOPOXXHWHM NOMEPIUX i3 NabopaTopHO MiaTBEpmAKEHUM AdiarHosom COVID-19 Ta aHocMmieto B aHaMHesi ekcrpecis
onbakTopHoro MapkepHoro npoteity (OMP) Ta HelpocneuudiyHoro 6eta-lll TyGyniHy (knoH TuJ-1) 4acTkoBO NO3NTUBHA
(40,89 (25,00; 52,00) Ta 42,44 (29,00;55,00) kniTMHK B Moni 30py BiAMoBiAHO Npu 36inbLueHHi 200x); a peakuia 3 aHTUTINaMn
[0 aHrioTeH3nHNepeTBOproBarnbHoro eHanmy (ACE-2) BoruLeBo abo cybtotanbHo BincyTHs (34,33 (14,00; 49,00) knituHm B
noni 3opy npu 36inbLueHHi 200%). Y KOHTPOMBHMX 3pidax 0NbaKTOPHOI CI30BOI 0BONOHKI HOCOBOI MOPOXHWHM MOMEPNKX i3
nabopatopHo cnpocToBaHuM giarHo3om COVID-19 Ta BigcyTHiCcTo cumnTomiB aHocmii (TecT ManHa—BiTHi, p < 0,05) BusiBneHa
€KCMpeCist LX TPbOX MapKepiB. Y 3pidax onbgakTopHux LmbynuH xsopux Ha COVID-19 Bu3Haumnm cnabky (tect MaHHa—BiTHi,
p <0,05) ekcnpecito peLienTopiB 40 aHrioTeH3MHNEpeTBOptoBanbHoro eHanmy (ACE-2) (26,78 (15,00; 39,00) knituHu B noni 3opy
npu 36inbLueHHi 200%) Ha BigMiHY Bif, KOHTpONbHYX 3pisie (100,56 (94,00; 107,00) kniTvHM B noni 3opy Npu 36inbLueHHi 200x).

BucHoBku. Po3BnTOK aHOCMiIi 3a yMOB iH(ikyBaHHs kopoHaBipycom SARS-CoV-2 Mae crneuundiyHi came ans Lboro iHek-
LiiHOTO areHTa pucu, Moxe ByTn 3yMOBNEHNIA NEPBUHHAM 3pYiHYBAHHSM KIiTUH, SIki EKCNPECYTb PELIENTOPU [0 aHrioTeH-
3MHNEPETBOPOBAbHOMO eH3nMy (ACE-2-N03UTUBHIX CyCTEHTAKYNSPHWX KNITUH ONbakTOPHOI CrM30BOi 060MOHKM HOCOBOT
NOPOXXHWHW, HEMPOHIB ONbAKTOPHUX LMOYNMH), i3 MOXNMBOK HACTYMHOW AMCHYHKUiE 6e3nocepenHbo OnbdakTopHUX
knitve (OMP- Ta Tud-1-no3nTHBHNX).

Morphological features of changes in peripheral olfactory structures
in SARS-COV-2 coronavirus infection

I. S. Shponka, V. I. Popovych, O. M. Usova, 0. 0. Bondarenko, Yu. V. Haman, H. Z. Shchuruk

Coronavirus infection caused by the SARS-CoV-2 virus is an extremely important and urgent problem of modern medicine. It
spreads quickly, has a high probability of a severe course and a large number of critical complications in patients from the risk
group. The presence of pathognomonic symptoms, one of which is the development of hypo— or anosmia, makes it possible
to quickly differentiate coronavirus infection from other acute respiratory viral infections, that is, to isolate the patient on time
and begin correct treatment, taking all possible risks into account.

The aim is to identify the morphological features of olfactory structural elements in patients with coronavirus disease (COVID-19)
for a better understanding of the mechanisms of olfactory disorders development in coronavirus infection.

Materials and methods. The basis of the work is a retrospective analysis of autopsy material, namely the mucous membrane
of the upper parts of the nasal cavity (olfactory epithelium) and olfactory bulbs of nine deceased (4 women and 5 men) aged
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from 53 to 79 years with a laboratory-confirmed diagnosis of COVID-19 and anosmia in anamnesis. We used standard
hematoxylin and eosin staining and immunohistochemical reactions in accordance with the TermoScientific protocols (USA)
with antibodies to neurospecific beta-III tubulin (clone TuJ-1) and RnDsystems protocols with antibodies to olfactory marker
protein (OMP) and angiotensin converting enzyme (ACE-2). To compare the results, a control group of 9 deaths (3 women
and 6 men) aged from 59 to 68 years with a laboratory-refuted diagnosis of COVID-19 was formed. The causes of death
of these patients were complications of diabetes, coronary heart disease and cerebrovascular disorders of the ischemic

type.

Results. The average age of the deceased with a laboratory-confirmed diagnosis of COVID-19 and a history of anosmia and
the control group was 64.67 + 7.73 and 62.33 + 6.48 years, respectively. The expression of olfactory marker protein (OMP)
and neurospecific beta-Ill tubulin (clone TuJ-1) was partially positive (40.89 (25.00-52.00) and 42.44 (29.00-55.00) cells in
the field of view at a magnification of 200x, respectively) in seven out of nine sections of the olfactory mucous membrane
of deaths with a laboratory-confirmed diagnosis of COVID-19 and anosmia in anamnesis. The reaction with antibodies to
angiotensin converting enzyme (ACE-2) was focally or subtotally absent (34.33 (14.00-49.00) cells in the field of view at
200x magnification). There was expression of these three markers in control sections of the olfactory mucosa of a deceased
with a laboratory excluded diagnosis of COVID-19 and no symptoms of anosmia (Mann-Whitney test, P < 0.05). In sections
of olfactory bulbs of patients with COVID-19 weak (Mann-Whitney test, P < 0.05) expression of receptors for angiotensin-
converting enzyme (ACE-2) (26.78 (15.00-39.00) cells in field of view at a magnification of 200x) was revealed in contrast to
control sections (100.56 (94.00-107.00) cells in the field of view at a magnification of 200x).

Conclusions. The development of anosmia in SARS-CoV-2 coronavirus infection has specific features. This may be due to
the primary destruction of cells expressing receptors for the angiotensin-converting enzyme (ACE-2-positive: sustentacular
cells of the olfactory mucosa, neurons of the olfactory bulbs). Subsequent dysfunction of olfactory cells (OMP- and TuJ-1-
positive) is also possible.

Mopdonoruueckue 0c06€HHOCTH U3MEHEHUN NepudepruuecKux oAbGaKTOPHbIX CTPYKTYP Knouesbie crosa:
npu nopaxxeHUn KopoHasupycom SARS-COV-2 g%'srfélo%a
W. C. lUnoHbKa, B. U. NMonoswuu, 0. H. YcoBa, A. A. boHpapeHko, 0. B. Taman, I. 3. LLypyk E:‘;%iiizpymaﬂ

KopoHaBupycHas uHdekuums, obycrnosneHHas Bupycom SARS-CoV-2, — upesBblualiHO BaxHasi U akTyanbHas npobnema  aHOCMMS,
COBPEMEHHON MeANLMHLI. 3aboneBaHmne BLICTPO PACMPOCTPAHAETCS, UMEET BbICOKYI0 BEPOSTHOCTb TSHKEMOMO TeueHMst  OAbGAKTOPHbI
1 BbI3bIBAET GOMbILOE KOMMYECTBO KPUTMYECKMX OCTIOKHEHWIA Y MaLMEHTOB rpynibl pucka. Hannume natorHoMoHndecknx — dMUTeAuid,
CYMMTOMOB, OLJHUM 13 KOTOPbIX ABMAETCS PA3BUTIE MNO- UM aHOCMIM, NMO3BONAET BbICTPO ANGdEPEHLMPOBATL KOPOHaBK-  OAbOAKTOPHAsA
PYCHY0 MH(EKLMIO OT APYrX OCTPbIX PECMIMPATOPHbIX BUPYCHBIX MHAPEKLIMIA, TO ECTb CBOEBPEMEHHO M30IMPOBATh NaumeHTa  AYKOBULA,
1 HayaTb KOPPEKTHOE NeYeHne C Y4ETOM BO3MOXHbIX PUCKOB. OAbGAKTOPHBIN

TPaKT.
Llenb pa6oThl — BbISICHEHNE MOPONOTMYECKIMX OCOBEHHOCTEN OMb(aKTOPHBLIX CTPYKTYPHBIX 31EMEHTOB BOMbHBIX KO-

poHaBupycHoi BonesHbto (COVID-19) ans ny4qwero NOHMMaHWs MEXaHU3MOB Pa3BUTUSI OBOHATENbHBLIX HaPYLUEHUIA Mpy

n .2021.
MHULMPOBaHNM KOpOHaBMpPYyCOM. atonorus. 20
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OTAEnoB HOCOBOW NOMOCTU (0NbAKTOPHOTO SNUTENNS) 1 ONMbMAKTOPHBLIX NYKOBULL 9 yMEPLUMX (3 XEHLLMHBI, 6 MyX4WH) B

Boapacte o1 53 go 79 net ¢ nabopatopHo nogTeEPKAEHHbIM AnarHozom COVID-19 n aHocmuelt B aHamHese. Vcnonb3osanm
CTaHaapTHOe OKpaLUMBaHWe reMaToOKCUITMHOM ¥ 303MHOM, MPOBENM UMMYHOTVICTOXVIMUYECKOE 1CCIeNoBaHNe B COOTBETCTBUM C
npotokonamu TermoScientific (CLUA) ¢ aHTuTenamu k HeipocneLmduyeckomy beta-Ill TyGynuHy (knox Tud-1) n npotokonamu
RnDsystems ¢ aHTutenamm k onbdakropHomy MapkepHomy npotenHy (OMP) n aHrmoteHsvHnpeBpatLatoLemy aHaumy (ACE-

2). [ins cpaBHeHWs pe3ynbTaTtoB CHopMMpPOBaHa KOHTPOMNbHasA rpynna u3 9 yMepLUmnX (4 XXeHLUMHbI, 5 MyX4rH) B BO3pacTe oT

59 no 68 net ¢ nabopaTtopHo onpoBeprHyTbiM AnarHozoM COVID-19; NpuumHbl CMEPTU — OCMOXHEHMS caxapHoro aAnabera,
nwemmyeckas 6onesHb cepaua ¥ HapyLLeHe MO3roBOro KPOBOOBPALLEHWS MO ULLIEMUYECKOMY TUMY.

Pesynkrathl. CpeaHuii BO3pacT yMepLUMX ¢ NlabopaTtopHo NoaTBepxaEHHLIM anarHo3om COVID-19 u aHocMuelt B aHam-
Hese v nnL rpynnbl KOHTpons — 64,67 + 7,73 1 62,33 + 6,48 ropga cooTBETCTBEHHO. B cemm 13 0eBATU nccnesyemMblx Cpe3oB
0rnbHaKTOPHO CMN3NCTOIN 0BONOYKMN HOCOBOM NONOCTH YMEPLLMX C NIabopaTopHO NOATBEPKAEHHBIM AnarHo3om COVID-19 n
aHOCMMWel B aHaMHe3e aKkcnpeccus ornbakTopHoro MapkepHoro npotenHa (OMP) n Helpocneumdnyeckoro G6eta-lll TybynuHa
(knoH Tud-1) yactnuHo nonoxuTeneHa (40,89 (25,00; 52,00) n 42,44 (29,00; 55,00) kneTkn B None 3peHnst COOTBETCTBEHHO
npw yBenudeHnn 200x); a peakLmsi ¢ aHTUTENAMW K aHTMOTEH3MHNpeBpaLLatoLLemMy sHaumy (ACE-2) o4aroso nnm cy6ToTansHo
otcyTcTeoBana (34,33 (14,00; 49,00) kneTku B none 3peHns npu yBenuyexnn 200x).

Y ymepLumx ¢ n1abopaTtopHO UCKIMKOYEHHLIM AnarHo3om COVID-19 n oTcyTCTBMEM CUMNTOMOB @HOCMMM (TecT MaHHa—YuT-
HW, p < 0,05) obHapyxeHa aKkcrpeccust aTUX TPEX MaApPKepPOB B KOHTPOSbHbIX Cpe3ax OnbgyakTOPHOW CRM3UCTON 060MOYKN
HOCOBOIA nonocTu. B cpesax onbgakTopHbIx nykoBul, 6onbHbIX COVID-19 otmeyeHa cnabas (tect ManHa—YutHu, p < 0,05)
3KCTpeccust PeLIenTopoB K aHrMoTeH3nHNpeBpaLuatoemy aH3umy (ACE-2) (26,78 (15,00; 39,00) kneTku B none 3peHus
npu yenuyeHum 200x) B oTnn4Me OT KOHTPOnbHbIX cpe3os (100,56 (94,00; 107,00) kneTkn B none 3peHnst Npu yBENMYEHUN
200x).

BbiBoAbl. Pa3eutiie aHocMMKW B YCNIOBUSAX MH(MLMPOBaHKs kopoHasupycom SARS-CoV-2 umeert cneuunduyeckme UMeHHO
A5 3TOr0 MH(EKLIMOHHOTO areHTa YepTbl U MOXET 6bITb 06YCNOBNEHO NEPBUYHBLIM Pa3PYLUEHNEM KITETOK, SKCTPECCUPYOLLIX
peLenTopbl K aHMMOTEeH3MHNpeBpaLLatoLemy 3H3umy (ACE-2-nonoxuTenbHbIX CYCTEHTaKYMAPHBIX KMETOK OnbdakTopHOM
CM3NCTON 0BOMOYKM HOCOBOW MOMOCTU, HEMPOHOB ONbGaKTOPHBIX JTYKOBULL), C BO3MOXHOW NOCNeaytoLen AnceyHKUmnen
HenocpeacTBEHHO OnbakTopHbIX knetok (OMP- 1 TuJ-1-nonoxuTeneHbIX).
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OpuriHaAbHI AOCAIAXKEHHS

Mpo6Gnema Haa3BMYaNHO LIBUAKOTO NOLUMPEHHS! KOPOHa-
BipyCHOI iHchexuii, cnpuunHeHoi SARS-CoV-2, 3 BUCOKM
PU3MKOM TsXKOrO Nepebiry XBopobu, Yumarnoto KinbKicTto
KPUTUYHWX YCKINaAHEHD, 8 OTXKE HECMPUSTIIMBIM NPOTHO-
30M i3 BUCOKOIO NETAIBHICTIO 3aMMLLAETHCA aKTyanbHOK
[2,12]. Ansi kpaLLoro po3ymiHHS 0cOBnMBOCTEN NaToreHe-
3y KOPOHABIPYCHOT XBOPOOU, MOMINLLEHHS AiarHOCTWKY Ta
OnhepeHLitoBaHHS Bif iHWKMX PeCipaToOpHMX iHGEKLIN
HeobxifHe peTenbHe BMBYEHHS KIITUHHUX MEXaHi3miB
PO3BUTKY MATOrHOMOHIYHMX cumnTomie COVID-19.

lNpoBigHUIN Ta OQWH i3 HAMNOLIMPEHILLKX cneundiy-
HUX CUMMTOMIB — 3HIKEHHS HIOXOBOI (pyHKLT (rinocmis)
4u noBHe i 3HUKHEHHS (aHocwmis) [6,7,10]. Tomy LjikaBo
3'cyBaTw, ki came NaToriCToNorivHi Ta iMyHOriCTOXIMIYHI
3MiHW i cnpyumHaALoTb [3,13]. OnbgakTopHi KNiTUHN — BK-
[L03MiHeHi 6inonspHi HEMPOHM, LU0 B HOPMi EKCIPECYHOTh
peuenTopu A0 Onb(akTOPHOTO MapKEPHOro NpoTeiHy
(OMP), akuin € cneundiyHUM ANs HKX; ricTonorivyHa
HanexXHiCTb A0 HEPBOBOI TKAHWHW 3YMOBIIIOE HASIBHICTb
peuenTopiB 40 HempocneuwudiyHoro berta-lll TyByniny
(knoH Tud-1) [9].

PoaTallyBaHHS HIOXOBWX HEMPOHIB Ha NOBEPXHI Tina
THOOWMHA 3YMOBIIOE BPA3NMBICTb A0 Aii Pi3HOMAaHITHUX
NoApasHWKIB Ha BiAMIHY Bif OiNSHOK i3 rmubwmm pos-
TalllyBaHHAM HEPBOBMX KMiTUH, KON Ha30BHi BUXOAATb
e adepeHTHI BorokHa. To6To y pasi Bnnmey Giono-
riyHux (BipycHi, 6akTepianbHi, rprbkosi iHekuii Towwo),
XiMiYHUX (iHransauii TOKCUYHUX PEYOBWH) i (I3UYHNX
(mpis ekcTpemanbHWX TeMnepartyp, TpaBMW) areHTiB Tina
HENPOHIB MOXYTb ByTW NOBHICTIO 3pYINHOBAHI 3 HACTYM-
HOIK HE3BOPOTHOI BTPATOK HIOXY, @ OTXe CYTTEBUM
MOripLUEHHAM SKOCTi XMTTS. 1poTe JOCTEMEHHO He Bi-
Z0MO, YM € Liei (DakTop EAVHOK NPUYNHOK BUHUKHEHHS
rino- Ta aHoCMil.

[o cknagy onbakTopHOro eniTenito BXoaaTh Lie
[Ba BUAW KIITUH: CyCTEHTaKynsApHi Ta 6asansHi. CycreH-
TaKynApHi KNiTVHY BUKOHYIOTb OMOPHY (OYHKLIiKO, @ TAKOX
3abe3nevytoTb XUTTE3AATHICTb | HOpMarbHE PYHKLIOHY-
BaHHS! HIOXOBVIX HEVPOHIB, BOHY EKCTIPECYIOTh peLienTopu
[0 aHrioTeH3unHNepeTBoptoBanbHOro eHsumy (ACE-2)
[1,3]. BasanbHi kniTHW po3TalloBaHi Ha 6asanbHi Mem-
Opani. Lle BigHoCHO HeandepeHLinoBaHi, pe3epBHi Kri-
TWHW, IXHS OCHOBHA (DYHKLIS — BiAHOBNEHHS CTPYKTYpY
onbakTOPHOTO eniTenito B pasi NOro NOLUKOKEHHS [4].
OnbakTopHi LMbYyn1HY — napHi cTpykTypu Beanocepesn-
HbO LieHTpanbHOI HEPBOBOI CUCTEMM, YTBOPIOKOTb CUHAN-
TUYHWIA KOHTaKT 3 aKCOHaMW OrNbaKTOPHIX PELIENTOPHUX
KniTuH. OcoBnmBICTIO HEMPOHIB OMNbAKTOPHMX LIMBYINH
TaKoXx € ekcnpecis peuentopie o ACE-2 [1,3,8].

Haronocumo, L0 HeMae e4MHOTO MexaHiaMy po3BUT-
Ky HIOXOBUX MOPYLUEHb, TOMY SIK MPUYMHU BUHUKHEHHS
rino- 1 aHocmii y xsopvx Ha COVID-19 cnig po3rnsHyTy
Taki 3MiHW: NOpPYLUEHHS 3B’A3yBaHHSA OOOPaHTIB 3 OMnb-
(haKkTOPHUMM pPeLienTOpHUMU KNiITUHaMK, 3pYIHYBaHHS
0Nb(aKTOPHNX PELLENTOPHUX KIiTUH, MOLUKOOXEHHS
CYCTEHTaKyNsAPHUX KNITUH, NATONOMYHI 3MiHWU Y KIITUHAX
onbakTopHux unbynuH [2,5,15].

Merta po6otu

3'acyBaHHsa MopdonoriyHMx 0cobnmMBoCTEN onbakTop-
HWUX CTPYKTYPHUX ENEMEHTIB XBOPUX Ha KOPOHABIpYCHY
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xBopoby (COVID-19) Ans kpaLLoro po3yMiHHS MexaHi3miB
PO3BUTKY HIOXOBMX PO3MagiB Npu iHiKyBaHHI KOPOHaBI-
pycom SARS-CoV-2.

Marepianu i meToAU AOCAIAKEHHA

30ifcHMNKM PeTPOCNEKTUBHWI aHani3 ayTONCIMHOMO Ma-
Tepiany — cnM30B0i 0060MOHKM BEPXHIX BiaAinis HOCOBOI
MOPOXHUHM (ONbaKTOPHOTO eNiTenito) Ta orbaKTOPHIX
umnbynuH Big 9 nomepnux (4 xiHkW, 5 YONOBIKIB) BIKOM BiJ
53 po 79 pokis 3 NabopaTopHO NiATBEPMKEHNM [iarHO30M
CQVID-19 Ta aHocMmieto B aHaMHeSI. 115 KOHTPOMHo CTBO-
peHa rpyna 3 9 nomepnux (3 iHku, 6 YOMOBIKiB) BikOM Bif
59 po 68 pokis i3 nTabopaTopHO CNPOCTOBAHMM AiarHo30M
COVID-19, npuynHu cmepTi — YCKNaAHEHHS LyKPOBOTO
piabery, iLwemiyHa xBopoba cepLs Ta NOpPYyLLIEHHS MO3KO-
BOro KpoBoobiry 3a iLemivyHnM Trnom. Matepian sibpanu
cniBpobITHNKKM |BaHO-PPaHKIBCLKOrO HaLiOHaNbHOro
meaunyHoro yHiBepcuteTy Ta [1IBH3 «Yxropoackkuii Havjo-
HanbHWiA YHIBEpCUTET» MiJ Yac ayTONCINHWMX AOCTILKEeHb
noMepruX y natonoroaHatoMivHmx sigaineHHsx K «Bo-
NUHCbKa obnacHa kniHiyHa nikapHsi», KHIM «O6nacHa
KniHiYHa nikapHs |BaHo-PpaHkiBCbKoi obnacHoi pagu»
Ta KHIM «3akapnatcbka obnacHa KniHiyHa nikapHs iMeHi
Angpis Hosakay. Matepian 4ns KOHTPOmnbHOI Fpynu B3STO
y BiaaineHHi 3aransHoi naronorii K3 «HinponeTposcbke
obnacHe nartonoroaHaToMi4He Giopoy.

[ina MmopdonoriyHoro AocniaKeHHs 3pasku Crnnso-
BOi 0OOMOHKM Ta HEPBOBOI TKaHUHKM ikcyBanny 10 %
HenTpanbHomy 3abydepeHomy chopmarniHi, 3HeBoza-
HIOBanu Ta 3aHyptoBanu B napadiH. Mopdonorivune
JOCTiIKeHHs BUKOHanu Ha 6asi mixkadenpanbHoi
mopdonoriyHoi nabopartopii [JHiNpoBCcbkoro aepxa.-
HOTO MeuYHOro yHiBepcuTeTy. 3 napadiHoBux 6rokis 3
TKaHUHOLO 3pobKnK 3pi3n 3aBTOBLUKM 4 MKM. HacTynHwii
eTan — AenapadiHisauis Ta perigparauis 3pisis, CTaH-
fapTHe 3abapBreHHsA remMaToKCUITiHOM Ta €03UHOM;
BMKOHamNM iMyHOTiCTOXiMiYHe AOCRIAXEHHS 3rigHo i3
npotokonamu TermoScientific (CLLUA) 3 aHTuTinamu
[0 HenpocneuudiyHoro 6eta-lIl Ty6yniHy (knoH Tud-
1) Ta npotokonamu RnDsystems 3 aHTuTinamu go
onbakTopHoro MmapkepHoro npoteiny (OMP) # aHrio-
TeH3uHnepeTBoptoBanbHoro eHaumy (ACE-2). Lindposi
doTorpadii oTpumanu 3a 4ONOMOrow KonbOpOBOi
kamepu ZEISS Axiocam 512 nig mikpockonom Axio
Imager.A2 (36inbLweHHs x100/200/400).

CratuctnyHmMin aHanis i rpadivyHy npeseHTauito
pe3ynkTaTiB JOCMIMKEHHS BUKOHANW 3 BUKOPUCTAHHSAM
nakeTie kommn'loTepHMx nporpam Statistica 6.1 (StatSoft
Inc., cepitHuin Ne AGAR909E415822FA) Tta Microsoft
Excel 2016. [JaHi on1coBoi cTaTUCTUKM HaBedeHi y op-
maTi cepeaHe apudMeTNyHe + cTaHdapTHE BiAXMNEHHS
(M + SD) abo sk MefjiaHa Ta MiXXKBapTUIbHUI iHTepBan
(Me (Q1; Q3)) 3anexHo Bif po3noginy o3Haku. Kateropi-
anbHi 3MiHHiI HaBeaeHi ik abCOMKTHA KiNbKICTb BUMaaKiB
(n)y rpyni Ta yactota y BigcoTkax (%). [Ans ouiHioBaHHs
Pi3HWLI MK MOPIBHIOBAHNMMW CepefHiMU 3HaYEHHAMU
[BOX HEe3anexXHWX CYKYmHOCTeW y pasi [OCNimKEHHS
Manux BUOGIPOK BUKOPWUCTOBYBanu HenapameTpuyHNi
MEeTOA, CTaTUCTUYHOro aHanidy — U-kputepin ManHa—
BiTHi. BigMiHHOCTI 3i 3HayeHHAM p < 0,05 BBaxanu
CTaTUCTUYHO 3HAYYLLMMM.
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Puc. 1. A. 3pa3ok onbchakTopHoi cnn3oBoi 06oroHkn xsoporo Ha COVID-19 i3 3aranbHiUMm 03HakaMm rocTpyx 3ananbHux 3MiH, 3a6apBreHHs reMaTokcuniHom Ta eoauHoM. b. Ya-
CTKOBO MO3WTMBHA EKCMPECiS peLienTopiB 4o onbdakTopHoro MapkepHoro npoteiny (OMP) onbakTopHUMM peLenTopHUMK KniTHamu xeoporo Ha COVID-19, OMP. B. YacTkoo
No3NUTUBHa eKcrpecis peLenTopis o HeiipocneumdiuHoro Geta-lll TyGyniHy (knoH Tud-1) onbgakTopHUMM peLenTopHUMK KniTuHamu xsoporo Ha COVID-19, Tud-1. T BorHuiuesa
BiACYTHICTb ekcnpecii peLienTopiB A0 aHrOTEH3MHNEepeTBOPOBaNbHOTO eHanMy (ACE-2) onbdakTopHUMU peLienTopHUMI KniTHamu xeoporo Ha COVID-19, ACE-2. [I. MosutusHa
peakuisi peLienTopiB HENPOHIB ONbdaKTOPHOT LBYNMHI 3 aHTUTINaMK [0 aHrioTeH3WHNepeTBOploBarbHoro eHaumy (ACE-2) nomepnoro 3i cnpocToBaHum fiarHosom COVID-19,
ACE-2. E. BorHuLLeBO N031TWBHA EKCMPECs peLlenTopiB 40 aHrioTeH3MHNepeTBoptoBanbHoro eHaumy (ACE-2) B HelipoHax onbdakTopHoi LnbynuHi xsoporo Ha COVID-19, ACE-2.

36inbwenns: A, B, B, T, [, E x200.

PesyAbTati

CepepHiit Bik nomepnux i3 nabopaTopHo NiaTBEPMRKEHUM
aiarHozom COVID-19 Ta aHocMmieto B aHaMHeSi Ta ocib
rpynv KOHTpOto cTaHoBuB 64,67 + 7,73 Ta 62,33 £ 6,48
poky BignosigHo. Iig Yac MopdonoriYHoro AOCimKEHHS
BCTaHOBMIM, LLO 3MiHM OfbhakTOPHOI CM30BOi 060MOHKM

Pathologia. Volume 18. No. 3, September — December 2021

HOCOBOI MOPOXHUHW Manw i 3aranbHi pUck, NPUTaMaHHi
Oyab-sKii roCTpii pecnipaTopHin BipyCHiN iHdekuii, i
cneumdivHi ocobnmeoctTi. B ycix 3pa3kax BUSBUIM 03HAKM
rOCTPMX 3anasibHUX 3MiH Cr30BOi 0B0MOHKM BEPXHIX
LAMXanbHUX LMSAXiB: BUPaXeHy NiMdonnasmMoumTapHy
iHbinbTpaLito cnm3oBoi 060MOHKM Ta NiACNM30BOrO
LIapy, PO3LUMPEHHS Ta NMOBHOKPOB'S KPOBOHOCHUX CYAMH,
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Puc. 2. Cepepnns kinbkicTs OMP-, TuJ-1-Ta ACE-2-no3nTuBHIX KMiTH y moni 3opy npu 30inbLuenki x200 nig Yac AOCTimKeHHs 3pi3i 0nbakTOpHOI Cr3oBOi 060MOHKM HOCOBOI
MOPOXXHUHM KOHTPOMBHOI FPYNK Ta XBOPUX i3 TabopaTopHO NiATBEPMKEHNM iHbikyBaHHsAM kopoHasipycoM SARS-CoV-2; cepenHs kinbkicTb ACE-2-N03UTUBHIX KMITUH Y MONi 30py Nput
36inbLuenHi x200 nig yac AoCnimpKeHHs 3pisiB 0nbdaKTOPHINX LMBYNMH KOHTPOMBHOT FPyNK Ta XBOPUX i3 NabopaTopHO NiATBEPMKEHNM iHiKyBaHHSM kopoHaBipycom SARS-CoV-2.

282

NOTOBLLEHHS MIACNM30BOrO Wapy BHACMIZOK HabpsiKy,
BOrHULLIEBY AeckBamaLlito enitenito (puc. 1A).

LlikaBi pesynbsraTvt NOPIBHAHHSA CTaHy KNiTUH Y KOH-
TPOMbHMX 3pidax 0fb(haKTOPHOI CIM30BOI 0OOMOHKM
nomepnux 3 nabopaTopHO CNPOCTOBAHWUM AiarHO30M
COVID-19 Ta BigcyTHICTIO cumnTOMIB aHOCMii, e Byna
No3UTMBHA peakuis 3 aHTUTINamMn 40 OnbgaKTOPHOTO
mapkepHoro npoteiHy (OMP), HelipocneumdivyHoro
Gera-lll Ty6yniHy (knoH Tud-1) Ta aHrioTeH3VHNepeTBo-
ptoBanbHoro eHsumy (ACE-2), 3i 3pisamm iHikoBaHMX
kopoHaBipycom SARS-CoV-2. Tak, kinekicte OMP-no3u-
TMBHUX KINITUH Y KOHTPOMBHUX 3pi3ax y cepeaHbLoMy cTa-
HoBwna 67,56 (63,00; 75,00) y noni 3opy npw 36inbLIeHHi
200x, kinbkicTb TuJ-1-NO3UTUBHMX KNITUH Y LKX 3pi3ax y
cepenHboMy fopisHioBana 66,33 (57,00; 75,00) y noni
30py npu 36inbLueHHi 200%, kinbkictb ACE-2-no3nTHBHIX
KNiTUH y cepeaHbomy ctaHosuna 56,00 (53,00; 64,00) y
noni 3opy npu 36inbLueHHi 200x.

Y 3paskax cnu3oBoi 060M0HKM ONnbdakTopHOT
[iNsSHKM HOCOBOI MOPOXHUHK 06CTeXeHMX i3 nabopa-
TOPHO niaTBEpMkeHUM giarHozom COVID-19 Ta aHo-
CMi€l0 B aHamHesi kinbkicTe OMP-MO3UTWUBHKX KIiTUH
Oyna meHwoto (Tect MaHHa-BiTHi, p < 0,05), To6TO
3 YaCTKOBO MO3UTWBHOK EKCMPECIE peLenTopis Ao
onbakTopHoro MapkepHoro npoteiHy (OMP) (40,89
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(25,00;52,00) kniTMHM B Noni 3opy npuW 36iNbLEHHI
200x%) Ta HemrpocneuudivHoro 6eta-lll TybyniHy (knoH
Tud-1) (42,44 (29,00; 55,00) kniTnHM B Noni 3opy Npw
30inbLeHHi 200%). Y KOHTPOIbHIM rpyni — BOTHULLEBO
abo cy6ToTanbHo BiacyTHs (Tect MaHHa—BiTHI, p < 0,05)
eKcnpecisi peLenTopiB A0 aHrOTEH3MHMNEPETBOPOBarb-
Horo eH3umy (34,33 (14,00; 49,00) kniTuHW B noni 3opy
npu 36inbluenHi 200%) (puc. 16, B, I, puc. 2A, b, B). Lli
¢hakTu cBipYaTh NPO LWBMAKE T MAaCUBHE 3pY/HYBaHHS
0nbhaKTOPHUX PELIENTOPHYX KIITUH Nig BNIMBOM 6ios1o-
riYHOro areHTa BHaCnifoK NOBEPXHEBOTO PO3TaLLyBaHHS
3 HaCTYMHUM MOPYLUEHHSAM NepefaBaHHA HIOXOBOrO
iMNynbCy 40 CTPYKTYP LieHTparibHOi HepBOBOI CUCTEMMU,
a TaKoX NPO MOLUKOMXKEHHS CYCTEHTAKYNSAPHUX KMiTUH
onbaKTOpHOrO eniTenito, IKe MOXe CTaTW NMPUYMHOK
NOPYLUEHHS CeKpeLlii 0f0paHT-3B'A3yBasbHUX MPOTEIHIB,
a TOMY BiiCYTHOCTI 3B'13yBaHHs O[0PaHTIB 3 OnbakTop-
HUMU peLenTopHUMU KNITUHAMW.

3arnbenb CycTEHTaKYNAPHUX KNITUH MOXE BWKIU-
KaTu onocepefKoBaHe 3pyiHYBaHHS ONbMaKTOPHMX
peLenTopHUX KNiTVH. Y 3pi3ax onbtakTopHuX LBYnH
xBopux Ha COVID-19 BusineHa cnabka (tect MaHHa—
BiTHi, p < 0,05) ekcnipecisi peLenTopiB [0 aHrioTeH3NH-
nepeTsoptoBanbHoro eHsumy (ACE-2) (26,78 (15,00;
39,00) knitvHm B noni 3opy Npu 36inbweHHi 200%) Ha
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BiZMiHY Bif KOHTponbHWX 3piiB (100,56 (94,00; 107,00)
KniTvHy B noni 3opy npu 36inbwenHi 200%) (puc. 14,
E, puc. 2I'). Omxe, He Tpeba BMKIIHOYAT MOXMMBICTb
3pYIHYBaHHSA HEMPOHIB ONbMaKTOPHUX LMOYNNH LieH-
TpanbHOI HEPBOBOI CUCTEMM, LLIO CIPUYMHSE BIACYTHICTb
HIOXOBWX BIgUyTTIB.

06roBopeHHsA

KopoHasipycHa xBopoba, cnpuynHeHa KOpoHaBipycoM
SARS-CoV-2, — HoBa npobnema CborofeHHs1, TOMy [0-
CIimKeHHs 0cobnmBocTel nepebiry 1 OCHOBHMX KITIHIYHUX
NPOSiBIB LIbOr0 3aXBOPKOBAHHS TiMbKM MOYMHAKTHCS.
Haykosi noLuyku y Uin cchepi nokasanu: 6yab-aki KnituHm
OpraHi3amy JHOOMHY, WO EKCTPECYHOTb peLenTopy A0 aH-
rioTeH3unHNepeTBoptoBanbHOro eHaumMy (ACE-2), MoxyTb
6yt TapreTHuMK Ans aii kopoHasipycy SARS-CoV-2. Lie
MNOSICHIOE BUCOKY 4acTOTy ycknaaHeHb 3 6oky cepLeBo-cy-
[VHHOI CUCTEMU Ta HUPOK, TOMY HE BUKITHOYEHE NepBUHHE
3pYViHYBaHHS CyCTEHTaKyNAPHUX KMiTUH 0nbakTOPHOro
eniTenito HOCOBOI MOPOXHWHY Ta HEVMPOHIB ONb(AKTOPHUX
LMBYNVH, SiKi TaKOX MatoTb Li peienTtopm (puc. 3I).

Pesynitaty Lboro focnimxeHHs 36iraloTbes 3 JaHUMu
NpOoBIAHMX CBITOBMX HaykoBuUiB [1-3,11,14]. BussneHi
ricTonorivHi 3aMiHv niaTBEPAXYHOTh, WO ACE-2-N03NTUBHI
KNiTVHM € YaCTKOBO YpaKeHMM abo ToTanbHO 3pynHOBa-
HUMK y NabopaTopHO NiATBEPMKEHUX BUNaAKaX iHAiky-
BaHHA SARS-CoV-2. [poTe HepO3KPUTIM 3aMnMLLIaETLCA
NIUTaHHS MPO Te, LU0 CaMe € NEPBUHHO NIAHKOK PO3BUTKY
aHocmii. BignosicT Ha HbOrO JOMOMOXE peTefbHE BU-
BYEHHS CTaHy KIITVHHOTO CKragy nepudepnyHnX Bigainis
0nbaKTOPHOI CUCTEMM 3aNEXHO Bif Yacy, SKU MUHYB
Micns BUHVKHEHHS HIOXOBUX PO3nafiB.

Bigomo, o onbgakTopHi peuenTopHi KNiTUHK
BifirpaloTb ronoBHY poOfb Y MeXaHi3aMi CIpUNHATTS
3anaxis, TOMy CTaH UMX KMiTUH TaKOX BMSMBAE Ha
HasABHICTb, NOpyLUEHHA abo MOBHY BIACYTHICTb HIOXO-
BOro cnpunHATTA [3,5]. Hawe gocnigxeHHs nokasano
3MEHLUEHHS KinbKOCTi 0Nb(akTOPHUX PELLENTOPHUX
KniTH (OMP-NO3UTMBHMX) y CN30BI 060MOHLL XBOpKX
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Puc. 3. CxematnyHe 300paxeHHs1 MexaHis-
My CNPUAHATTS HIOXOBUX BiAYYTTIB i AOro
nopyLUeHb (enemeHT rpadiki 3anoanyeHi 3
nocnimkeHHs R. Butowt Ta C. S. von Bartheld
[2]). A. NaHutor nepeaayi HIOXOBOTO BiAYYTTS
Y HOpMi: ofopaHTh () — cekpeuis ofo-
PaHT-38'3yBasnbHX NPOTEiHIB CyCTEHTaKynsp-
HOI0 KMiTUHOIO () — 3B'AA3yBaHHS OOPaHTIB
3 0Nb(aKTOPHOI0 PELIENTOPHOIO KNITUHOIO
(#) — YTBOPEHHSI CUHANTUYHOTO KOHTaKTY
MiX ONbGaKTOPHOIO PELIENTOPHO KMITUHOIO
Ta HelipoOHOM OMnbHaKTOPHOI LMBYNuHK (*).
B. MopyLeHHs 3B'A3yBaHHS OOPaHTIB 3 Olb-
(haKTOPHUMW PeLIeNTOPHAMM KNITUHAMM BHAC-
iAok Ha3anbHoi 06CTPYKLi Npy rinepnpoayKLii
cnuay. B. MopyLueHHs 38'A3yBaHHS 0A0PaHTIB
3 0NbaKTOPHUMM PELIENTOPHIMM KNiTUHAMM
BHACNiAOK 3pYNHYBAHHA ONbdaKTOpHUX
peLenTopHux KnituH. I MopyleHHs 38’A3y-
BaHHS 0[J0PaHTIB 3 ONb(aKTOPHUMM peLienTop-
HAMW KNITUHAMK BHACNIfOK NPUNUHEHHS
cekpeLii 0fjopaHT-3B’A3yBanbH1X NpOTeiHiB
Yepes 3pyIHyBaHHS! CYCTEHTaKYNAPHNX KMITVH.
1. TopyLLEeHHS CIPUIAHATTS HIOXOBYX BiAYYTTIB
YHaCnifoK 3pyiHyBaHHS HEPOHIB OnbakTop-
HUX LMBYNUH LIeHTPanbHOT HEPBOBOT CHCTEMM.

i3 nabopatopHo niaTBEpAXEHUM giarHosom COVID-19.
Lle MOXXHa NOSAICHATY TUM, LLO Ui KNITUHW TaKoX MOXYTb
6yTun Bpasnmeumu 1o aii SARS-CoV-2 6e3nocepenHso
abo onocepekoBaHo NiCMs NOLLKOMKEHHS CYCTEHTaKy-
nApHUX KNiTuH (puc. 3B)[1,5,15]. O6OPOTHICTL HIOXOBMUX
po3napis, WO CnocTepiratoTb Y GinNbWOoCTi BUNAAKIB,
CBIOYNTb MPO YpaxeHHs came KIiTUH OnbgakKTOpHOI CIn-
30B0i 060MOHKM HOCOBOT NOPOXHMHM ab0 X He 4OCUTb
KPUTWYHE ypaXeHHS HENPOHIB ONb(aKTOPHUX LMBYNH
(puc. 34). Ockinbku BinNbLICTb FOCTPUX PECMPATOPHMX
BiPYCHMX iHEKUIN CynpoBOAXYETbCSA iIHTEHCUBHUM
HabpsikoM Cnn3oBoi 060MOHKM HOCOBOI MOPOXHWUHM 3
rinepyHKLieto CrIM30BKX 3an03, a OTXKe rinepcekpeLieto
CInU3y, He MOXHa BUKIIOYATW MOPYLUEHHS 3B'I3yBaHHS
0i0PAHTIB 3 ONbMaKTOPHNMM PELIENTOPHUMY KITITUHAMM
K OIHY 3 MOXJTMBMX NPUYMH PO3BUTKY HIOXOBUX PO3Na-
ais (puc. 36). OTxe, ocobnmBoCTi aHOCMii Npy KOpOHa-
BipycHin xBopobi COVID-19 notpebytoTb fomaTkoBmx
HayKOBWX AOCHILKEHD.

BucHoBKHM

1. B onbakTopHin AinsHui HOCOBOI NOPOXHUHK
nomepnux i3 nabopaTopHo NiATBEPAXEHUM iarHo30M
COVID-19 Ta aHOCMi€l0 B aHamMHesi BUSBWNW 3MiHU
nepuepnyHnX onbMaKTOPHNX CTPYKTYP, i MpUTaMaHHi
pecnipaTopH1M iHeKLisM 3aranom, i cneundivHi came
Ans iHikyBaHHs kopoHaBipycom SARS-CoV-2.

2. Po3BuTOK aHOCMii 32 YMOB iH(DiKyBaHHS KOpOHa-
Bipycom SARS-CoV-2 cneuundiyHnii came Ans Lboro
iHpeKUiNHOro areHTa, 3yMOBMNEHWA MEPBUHHWUM 3pYyii-
HYBaHHAM CYCTEHTaKyNAPHUX KMITUH OnbakTopHOro
enitenito (ACE-2-no3nTuBHUX) 3 HACTYMHOI AUCHYHK-
uieto 6e3nocepeHbo onbdakTopHux knituH (OMP- Ta
TuJ-1-no3NTUBHKX).

3. HasBHicTb peuenTopiB 4O aHrioTeH3WHNepeTBo-
ptoBanbHoro eHaumy (ACE-2) Ha HelipoHax onbakTop-
HUX LUMOYNWH — MPUYMHA NOLUKOMKEHHS LMX CTPYKTYp
Ta Lie ofHa naHKka B NaToreHe3i BUHUKHEHHS HIOXOBOI

ANCYHKLT.
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4. PeTernbHe BUBYEHHS NATOMCTONOMYHMX | MONEKY-
NAPHO-TEHETUYHMX 3MiH NepUEPUYHIX | LIEHTPanbHUX
BiAAiniB onbgakTopHoi cuctemu xsopux Ha COVID-19
MOXE MOKPALLMTW PO3YMIHHS BUHUKHEHHS Ta PO3BUTKY
aHOCMIi Sk MAaTOrHOMOHIYHOMO CUMMTOMY, KOPUCHE Ons
NPOrHO3yBaHHS (PYHKLIOHANBHOMO CTaHy HIOXOBOTO
anaparty Ta gudepeHuianbHoi AiarHOCTUKN rOCTpUX
pecnipaTopHuUX iHeKLiiH1X XBopob.

MepcnekTBM NoganbLIMX 4OCHIAXKEHb NONAraloTb
Y BUBYEHHI CTPYKTYPHO-(DYHKLIOHAMNbHUX 0COBNMBOCTEN
€erneMeHTIB OnbakTOpHOT cUCTEMM B yMOBAX iHAPiKyBaHHS
kopoHasipycom SARS-CoV-2.
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Y cTatTi HaBedeHi pesynsTaTyt BacHUX AOCHIKEHD.

MeTa po60oTH — BU3HA4YEHHS CTPYKTYPHO-(PYHKLIIOHANBHOIO CTaHy NMiMcoLMTIB KPOBI AiTEN i3 rocTpuMm i TpuBanmm nepebirom
iHdbekUiiHOro MOoHOHykneosy (IM).

Marepianu Ta metogu. Mig kniHiYHUM | nabopaTopHO-IHCTPyMEHTanbHUM HarnsgoM nepebysanu 102 gutuHu. MNauieHTis
noginunun Ha rpynu: neplia — 65 giten i3 roctpum nepebirom IM; gpyra — 37 xsopux Ha IM Tpusanoro nepebiry. Bcim gitam
30iICHUM CTaHAAPTHE KNiHiYHe Ta nabopaTopHoO-iHCTpYMeHTanbHe obctexerHst. [liarHo3 IM Bepudikysanv metogamu MJ1P
(BusaBnenHs AHK BEB y kposi) Ta I®A (aHtn-BEE IgM Ta IgG).

Pe3ynkrati. Y pesynsrati 4OCMIIKEHHS CTPYKTYPHOrO CTaHy LMTOMNa3MaTuyHOi MemopaHu NiMgoLmTiB KPOBI XBOPWX Ha
IM y nebtoTi 3aXBOptOBaHHS BUSIBUNW: CEPEHi 3HAYEHHS! LUBUAKOCTi MPOHUKHEHHS ENEKTPOHHOTO NapamarHiTHOro pe3oHaH-
cy cniHoBux 3oHajs (LUM EMP c. 3.) y giten obox rpyn BiporigHo nepeswLyBany Hopmatuei (p < 0,001). Bussunm Takox
BiAMIHHOCTI M rpynamu xsopux. 3HaveHHs LM ETP c. 3. y xBopux i3 TpuBanum nepebirom Ha 15,8 % nepeswLuyBanm Taki
B nauieHTiB i3 roctpum IM (p < 0,001). LLlogo nokasHuka MIiKPOB'SI3KOCTi BHYTPILLHBOKIITUHHOIO BMICTY, TO MOr0 3HaY€HHs!
BUSIBUNUCS 3HVXXEHUMM MOPIBHAHO 3 KOHTponeMm: Ha 22,1 % (p < 0,001) y xBopux i3 rocTpum nepebiroM 3axBOptoBaHHS, Ha
25,1 % y nauiexTis i3 Tpusanum nepebirom IM (p < 0,001). Y aitent i3 TpuBanum nepebirom xBopoby Lien NokasHnk Ha 9 %
HWKYMIA, HiX y rpyni 3 rocTpum nepebirom IM.

OuiHtoto4K iMyHOMOriYHI AaHi, BCTAHOBWIK: 3-MOMiX MOKa3HWKIB T-CUCTEMU IMYHITETY ANt XBOPUX i3 TpuBanum nepebirom
XBOPOOM MOPIBHSIHO 3 anbTEPHATUBHOKO FPYMOK XapakTepHe 3HuxeHHs BMicTy CD3 <50 % (y 51,3 % i 26,2 % nauieHTiB 3a
rpynamm BignosigHo; p < 0,05); CD4 <31 % (y 62,1 % i 32,4 % signosigHo, p < 0,05), CD8 <15 % (y 37,8 % i 10,8 % signo-
BigHo, p <0,01). LLlogo unTokiHoBOro Npodhinto, To B NaLieHTiB i3 TpyBanvmM nepebirom XxBopoom NOPIBHSHO 3 AITbMM 3 TOCTPUM
nepebirom y 3,5 pasa yacTiwe BusHadanm IJ1-1 <20,0 nr/mn (y 64,8 % i 18,5 % xBopwux BignosigHo); ®HMa <20,0 nr/mn B 1,9
pa3a vacriwe (y 48,6 % i 24,6 % BinnosigHo) i Ayxe Bucokuii (>30,1 nr/mn) piseHb 111-4 (y 40,5 % i 20,0 % BignosigHo). 3 6oky
B-cuctemu iMyHiTeTY B nawieHTis i3 TpuBanmm nepebirom IM nopiBHSHO 3 AiTbMKM 3 rocTpyUM Nepebirom YacTille BU3Havanm
niaBuLeHi koHueHTpauii CD22, a Takox HW13bkui piBeHb IgA, IgM (<1,1 r/n) i IgG (<10,0 r/n).

BucHoBkuW. Y pesynbrarti cnocTepexeHb BCTAHOBUY NAaTOreHETUYHY pOfb NMOPYLUEHHS CTPYKTYPHOI OpraHisaii nimgouuTis
kpoBi y hopmyBaHHi nepebiry IM. HaBeneHi nopyLLeHHs (NiaBULLEHHS NPOHWUKHOCTI LiMTonnasmMartu4Hoi Membpaxu niMgouuTis
i 3HKEHHS B'I3KOENACTUYHUX BIACTUBOCTEW iXHBOIO BHYTPILUHBLOKMITUHHOTO CepefoBwLLa) BinbLue BUPaXeHi B MaLieHTiB i3
TpuBanum nepedirom Xxsopoby, i Lie — hakTop NponoHraLii 3axBoptoBaHHsI. [okasHWKM KNITUHHOI Ta rymopasibHOT NIaHOK iMyHi-
TETY BNNMBaKOTL Ha BapiaHT nepebiry IM. Mpu hopmysaHrHi roctporo nepebiry IM y aitein y rocTpomy nepiofi 3aXBoptoBaHHs!
CMOCTepiratoTh akTUBALLO i KIITUHHOI, | ryMOpanbHOi NaHkW iMyHiTeTy (30inbLuieHHs BigHocHoro BmicTy CD3+, CD4+, CD8+
Ta CD22+ i piHiB iMyHornobynixis M, A). [ins Tpusanoro nepebiry IM y nebioti xsopobu xapaktepHa aenpecist T-kniTyHHOT
NaHKM IMYHITETY (3HVKeHHS BigHOCHOro BMicTy CD3+, CD4+ ta CD8+ nimchouuTis, nigsuiieHHs CD22+), a Takox ranbMyBaHHs
aHTuTInoreHesy. BapiaHT nepebiry IM 3anexwuTb Big TNy peakuii T-XennepHWX KNoHIB: y noYaTkoBOMY nepiodi MaHicpecTavii
IM i3 roctpum nepebirom BiabysaeTbest akTuBauis T1 i T2 xennepHoi Bignosigi (cytTee niasuwenHst 171-1, ®HMa, nomip-
He — I]1-4). TpuBanuin nepebir xBopoby dopmyeTbCa Ha TNi cnabkoi akTvBaLii npo3anansHux iHTepnenkiHis (I/1-1, PHIMa),
3HauyyLLoi — npoTu3anansHoro I1-4.

Structural and functional state of blood lymphocytes in patients with infectious
mononucleosis with different course

Ya. V. Kolesnyk, T. O. Briukhanova, M. Yu. Sliepchenko, 0. A. Nakonechna, O. H. Sorokina
The article presents the results of our own studies.

The aim was to determine the structural and functional status of blood lymphocytes in patients with acute and prolonged
course of infectious mononucleosis (IM) in children.

Materials and methods. 102 children were under clinical and laboratory-instrumental supervision, the children were divided
into groups: group 1 — 65 children with IM with an acute course of the disease; group 2 — 37 children with a prolonged course
of the disease. All children underwent standard clinical laboratory and instrumental laboratory examinations. The diagnosis of
IM was confirmed by PCR (detection of EBV DNA in the blood) and ELISA (anti-EBV IgM and IgG).
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Research results. In the study of the structural state of the cytoplasmic membrane of the lymphocytes in the blood of patients
with Ml in the onset of the disease, it was found that the average values of penetration rate of the electron paramagnetic
resonance of spin probes (PR EPR s. p.) in children of both groups were significantly higher than normal (P < 0.001). There
are also differences between groups of patients. In this case, the value of PR EPR s. p. in patients with a prolonged course
by 15.8 % exceeded those in patients with acute IM (P < 0.001). According to the rate of microviscosity of the intracellular
content (MV IC), its values were reduced compared with the control — by 22.1 % (P < 0.001) in patients with acute course of
the disease and by 25.1 % — with a prolonged course of IM). In addition, in patients with a prolonged course of the disease,
the values were 9 % lower than in the group with acute infectious mononucleosis. When considering immunological parameters,
it was found that the indicators of the T-immune system for patients with a prolonged course of the disease in comparison with
the alternative group was characterized by a decrease in the content of CD3 <50 % (respectively in 51.3 % and 26.2 % of
patients; P < 0.05); CD4 <31 % (62.1 % and 32.4 %, respectively; P <0.05) and CD8 <15 % (37.8 % and 10.8 %, respectively;
P < 0.01). With regard to the cytokine profile, the level of IL-1 <20.0 pg/ml was determined 3.5 times more often in patients
with a prolonged course of the disease compared to the acute course (64.8 % and 18.5 % of patients, respectively); TNFa
<20.0 pg/ml 1.9 times more often (48.6 % and 24.6 %, respectively) and a very high (>30.1 pg/ml) level of IL4 in 40.5 % and
20 %). From the B-system of immunity in patients with a prolonged course of IM in comparison with the acute course increased
content of CD22 was more often determined, as well as low levels of IgA, IgM <1.1 g/l and 1gG <10.0 g/I.

Conclusions. According to the results of observations, the pathogenetic role of the violation of the structural organization of
blood lymphocytes in the formation of IM is established. It was found that these disorders in the form of increased permeability
of their cytoplasmic membrane and reduced viscoelastic properties of their intracellular environment are more pronounced
with a prolonged course of the disease, which is a factor in the prolongation of the disease. It is determined that the indicators
of cellular and humoral parts of the immune system affect the course of IM. During formation of an acute course of IM in
children already in the acute period of a disease activation of both cellular and humoral links of immunity, which is shown in
the form of increase in relative content of CD3+, CD4+, CD8+ and CD22+ and levels of immunoglobulins M, A, is noted. For
the prolonged course of the disease depression of T-cell immunity in the form of a decrease in the relative content of CD3+,
CD4+ and CD8+ lymphocytes and an increase in CD22+, as well as inhibition of antibody genesis are characteristic. It was
found that the variant of IM depends on the type of reaction of T-helper clones, namely — in the initial period of manifestation
of IM with its acute course there is activation of T1 and T2 helper response, which manifests itself in a significant increase
in IL-1, TNFa and moderate IL-4. Prolonged course of the disease is formed against the background of weak activation of
pro-inflammatory interleukins (IL-1, TNFa) and significant — anti-inflammatory 1L-4.

CTpYKTYpHO-QYHKLMOHAAbHOE COCTOAHUE AMMGOLIUTOB KPOBH Kniouesbie crosa:

60AbHbIX UHPEKLUHUOHHBIM MOHOHYKAE030M C Pa3AMUHBIM €ro TeYeHUeMm AcTH, N
NHOEKLUMOHHBIV

. B. KonecHuk, T. A. BptoxaHoBa, M. K. CaenueHko, O. A. HakoHeuHas, O. . CopokuHa ﬂ%;%%geo&

B cTatbe npefcTaBneHbl pesynsTaThl COBCTBEHHBIX UCCHEL0BAHMIA. MMMYHHTET,
AMMOLKT,

Lienb paboTbl — onpegenexne CTpYKTypPHO-YHKLMOHANBHOTO COCTOSHUS TMMAOLIMTOB KPOBU AETEN C OCTPbLIM U 3aTSHKHBIM NPOTHO3MpOBaHHe

TeYeHneM UHAGEKLIMOHHOTO MOHOHYKeo3a (MM). ——

Marepuanbi u metoAbl. [1oa KnMHUYeCKM 1 NabopaTopHO-MHCTPYMeHTanbHbIM HabntoaeHnem Haxogunueb 102 pebeHka.

MauneHTOB Nogenunu Ha rpynnbl: nepsas — 65 aeten ¢ ocTpbiM TedeHnem UIM; BTopast — 37 6onbHbIx MM 3aTsbkHOro Te-  Matonorus. 2021.
yeHus. Bcem aeTam NpoBeni CTaHAapTHOE KIMHUYECKOE M NabopaTopHO-MHCTPYMeHTanbHoe obcnenosanus. IuarHos M - T-18, Ne 3(53).
Bepucuumposanu metogamu MNLUP (Beisenenne AHK BB B kposu) n UPA (aHTu-B36 IgM 1 IgG). C.286-294

Pesynbrathl. B pesynsrate nccnenoBaHus CTPYKTYPHOTO COCTOSIHWS LIUTOMIa3MaTYeckon MeMbpaHbl MMMGOLUTOB KPOBH
6onbHbIx M B pebtote 3aboneBaHns yCTaHOBUMU: CpPeaHUE 3HAYEHUS CKOPOCTH MPOHWUKHOBEHWS ANIEKTPOHHOTO napamar-
HUTHOrO pe3oHaHca cnHoBbIX 30HA0B (CIM 3MMP c. 3.) y aeteit 0beux rpynn 4OCTOBEPHO Bbille HopMaTueHbIX (p < 0,001).
YcTaHoBMEHbI pas3nuuns n mexay rpynnamm 6onbHbix. 3HaveHus CI 3MMP ¢. 3. y 6onbHbIX € 3aTshkHBIM TedeHreM Ha 15,8 %
npeBbILLany COOTBETCTBYIOLLME Y MALMEHTOB C ocTpbIM TedeHnem M (p < 0,001). YTo kacaetcs nokasaTens MUKpOBSI3KO-
CTW BHYTPUKNETOYHOIO COAEPKUMOTO, TO €70 3HAYEHMS OKa3anMCh CHUXXEHHBLIMU NO CPABHEHUIO C KOHTponeM: Ha 22,1 %
(p <0,001) y 60nbHBIX C OCTPLIM TeveHneM 3abonesanus, Ha 25,1 % y naumeHToB ¢ 3aTsikHbIM TedeHrem VM (p < 0,001).
Y feTen ¢ 3aTsKHbIM TeHeHWeM 3TOT nokasaterb Ha 9 % Huxe, Yem B rpynne ¢ ocTpbiM TedeHnem VM. OuennBas uMmMyHo-
noruyeckne AaHHbIe, yCTaHOBWUIW: cpeau nokasarenei T-cucteMbl UMMyHUTETa Y BOMbHBIX C 3aTSHKHBIM TedeHnem 60nesHu
M0 CPaBHEHMIO C anbTepHaTUBHOW rPynnoi XapakTepHo CHkeHne cogepxanns CD3 <50 % (y 51,3 % v 26,2 % nauneHToB
Mo rpynnam CooTBETCTBEHHO, p < 0,05); CD4 <31 % (y 62,1 % n 32,4 % cooTBeTcTBeHHO, p < 0,05) n CD8 <15 % (B 37,8 %
1 10,8 % cooTBeTCTBEHHO, p < 0,01). YTO KacaeTcs LMTOKMHOBOMO NPOUNs, TO y GOMbHBIX C 3aTsHKHBIM TEYeHeM BonesHn
M0 CPaBHEHMIO C OCTPbLIM TedeHreM B 3,5 pasa Yalle onpeaensnm yposeHb UJ1-1 <20,0 nr/mn (y 64,8 % n 18,5 % nauuneHToB
cootBeTcTBeHHO) ®HIMa <20,0 nr/mn B 1,9 pasa yawe (y 48,6 % v 24,6 % COOTBETCTBEHHO) M O4YeHb Bbicokuii (>30,1 nr/mn)
yposeHb UI1-4 (8 40,5 % 1 20,0 % cootBeTcTBEHHO). CO CTOPOHBI B-CCTEMBI IMMYHUTETA Y NALIMEHTOB C 3aTSHKHBIM TEYEHNEM
MM no cpaBHEHWIO C OCTPLIM TEYEHMEM Yalle Onpeaensnv noBbileHHble KOHUeHTpauun CD22, a Takke HU3KUIA YpOBEHb
IgA, IgM <1,1 (r/n) n 19G <10,0 (r/n).

BiiBoabl. Mo pesynstatam HabrioaeHWid YCTaHOBNEHA MATOTEHETUYECKAs POMb HapYLUEHWS! CTPYKTYPHOW opraHusauum
NMMOLMTOB KPOBK B hopMmpoBaHun TeveHust VIM. YkasaHHble HapyLLeHus! (MOBbILLEHe MPOHMLIAEMOCTU LTonna3va-
TUYECKO MeMBpaHbl IMMOLIMTOB U CHUXEHWE BSI3KO-3MaCTUYHBIX CBOWCTB MX BHYTPUKNETOYHON Cpefbl) BbIpaXeHb! B
GonbLUeil CTENEHN Y NaLMEHTOB C 3aTsHKHBIM TeYeHUeM BOoNesHu, U 3To — hakTop NporioHraumm 3abonesaqus. Mokasarenu
KIETOYHOrO M ryMOPasbHOrO 3BEHLEB UMMYHUTETA BIIUSIOT HA BapuaHT TedeHust VIM. Mpy dhopMUpoBaHUm OCTPOrO TeYEHMS!
VM y peTeit yxe B 0CTpOM nepuofe 3aGoneBaHust HAbNIOAAT akTUBALMI0 KaK KIIETOYHOTO, Tak W fyMOpasbHOMO 3BEHbEB
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VIMMYHWTETa (YBENWUYEHME OTHOCUTENBHOTO copgepxanns CD3+, CD4+, CD8+, CD22+ 1 ypoBHe MMMyHOrno6ynnHos M, A).
[ns 3arspkHoro TedeHus M B pebtote 6onesHu xapaktepHa fenpeccust T-kKneTOYHOro 3BeHa MMMYHUTETA (CHUXEHWEe OTHO-
cutenbHoro cogepxanus CD3+, CD4+ n CD8+ numcoumnTtos, nosbllueHne CD22+), a Takke TOPMOXEHWE aHTUTENOreHesa.
BapuaHT Teyenns IM 3aBucKT OT TMna peakuum T-xennepHbIX KIOHOB: B Ha4anbHOM nepuoae MaHudgectauum MM ¢ octpeiM
€ro Te4eHneM NpomcxoauT akTusaums T1 n T2 xennepHoro oTeeTa (3HaunTensHoe nosbiwexve UI-1, ®HIMa, ymepeHHoe —
NI1-4). 3atskHoe TeveHne GonesHn hopMupyeTcst Ha hoHe crnaboit akTUBaLmm NPOBOCMANUTENbHBIX MHTepnelknHoB (UJ1-1,

®HMMa), 3HaunTENLHONM — NPOoTMBOBOCTANUTENLHOro UI1-4.

AKTyanbHiCTb Npobnemu iHEKLINHOrO MOHOHYKNEO3Y
(IM) BrM3HA4aEeTLCA BUCOKAM piBHEM iH(IKOBAHOCTI
AUTAY0ro HaceneHHs Bipycom EnwtenHa—bapp (EBEB),
MOXIMBICTIO PO3BUTKY HECMPUSATIIMBOTO nepediry XBo-
pobu Ta hopMyBaHHS NPONOHroBaHoi iMyHocynpecii
3 gediuntom T-KNITUHHOT Ta harouMTapHOi NaHoK
imyHiTety [1,2].

Y poctynHii caxoBin nitepatypi gosoni fobpe
BUCBITINEHI NUTaHHA €TioNorii, naTtoreHesy, KNiHiYHUX
nposiBiB xBopobw [3,4]. YTiM BiZOMOCTI LOAO PaHHLOI
ZiarHocTuku nepebiry iHeKLiHOro MOHOHYKIEO3y Cyne-
peunwsi [4,6,7]. Mi3Hs giarHocTuka akTnBHWX hopm EBB
iHdpekLii Ta HecBoeYacHe NikyBaHHA MOXYTb 3yMOBUTM
HEKOHTpONbLOBaHy nponicdepavito B-nimgouunTis — dak-
TOp ManirHisauii BEB-iH®ikoBaHUX KMiTUH i3 PO3BUTKOM
niMmcbonponicpepaTnBHUX 3axXBOpoBaHb [4,5].

Bigomo, Lo po3BuTOK, Nepebir iHcekwiHoT natonorii
3anexuTb Bi CTPYKTYPHO-QOYHKLIOHANBHOIO CTaHy niM-
chouwis kpoBi [8,9]. Cepep CTPYKTYPHO-(YHKLiOHANbHUX
CHCTEM KMITUHW BaXNVBY POfb BiAirpae Lmronnasmaruny-
Ha MeMbpaHa, Wwo 3abe3neyye 6ap’ep KMiTUHM, IOHHUIA
TPaHCMOPT, ENEKTPUYHY 36YANMBICTb, MXKKITITUHHY KOMY-
HikaLlito, BHYTPILLHBOKMITUHHY Nepeaaqy iHcopmayii [10].
BionorivyHi MeMbpaHu NepLUMMK pearytoTb Ha 30BHILLHI
LLIOAO KIITUHM BNMBK, | MOAMIKALS iXHBOT CTPYKTYpM Ta
BMACTMBOCTEN YaCTO € OCHOBO MOPYLLIEHHS HOPMarbHOI
XUTTEQIANBHOCTI KNiTUHW, @ OTXe po3BUTKY BaraTbox
naTonorin, BkntoYakoymn oHkornoriyHy [11]. MNMokasaHo, wo
Ge3nepeyHa posb y hopMyBaHHI nepebiry Ta Hacniakis
iHpeKLINHOrO MOHOHYKNEO3y HanexwTb hakTopam iMyH-
HOI BIANOBIA|, SKi BKMIOYAKOTb KNITUHHY Ta ryMmopansHy
NaHKy imyHiTeTy [12-14]. OcTaHHa 3gaTHa HagMipHO
nocunoBaTh 3ananbHi eekTn, CPUSTA 3racaHHIo
KniHiYHMX NposiBiB xBOpoOK abo Moxe npu3BoAWTU OO
HECNPVATIMBOTO Nepebiry 3axBOptoBaHHS, WOM0 XPOHi-
3aLii, (hopmMyBaHHS NaTONOMYHNX 3MiH, LLIO 3arpoXytoTb
XWTTIO NoanHK [14,15].

Merta po6otu

Bn3HayeHHs CTPyKTYpPHO-(PYHKLIOHANBHOMO CTaHy M-
dhoumTiB KpOBI AiTel i3 rocTpum i Tpusanum nepebirom
iHPEKLINHOTO MOHOHYKNEOo3y.

Martepianu i meToAU AOCAIAKEHHA

Mig cnoctepexeHHsm nepebysanm 102 aiter Bikom 3—15
pokis, B sikux giarHoctysanu IM. Y 76 (74,5 %) naujieHTis
BU3HAYMNN CEPEeLHbOBaXKY (hOPMY 3aXBOPHOBAHHS, Y
26 (25,5 %) — Baxky chopmy. TSKKICTb 3aXBOPHOBAHHS
BCTAHOBWUNM Ha NiAcTaBi KNiHIYHMX NposiBiB XBOPOOM,
CTyneHs 3viH nabopaTopHWX aHaniis, NpoaHanisyBaBLLK
IHCTpyMeHTanbHi faHi. Bciv AiTam 3aincHunm ctaHgaptHe
KniHiYHe Ta nabopaTopHO-IHCTPYMEHTaNbHE OBCTEXEHHSI.

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

[Jiarto3s IM Bepudpikysanm metogamu MNP (BusBneHHs
OHK BEB y kpogi) Ta I®A (aHTn-BEB IgM i IgG). Y 65
(63,7 %) xBopux IM maB roctpwit nepebir (nepwua rpy-
na), y 37 (36,7 %) — HecnpuaTAvsmin (TpuBanuii nepeoir,
Apyra rpyna nauieHTiB). Kputepii BU3Ha4eHHsi rocTporo
Ta TpmBanoro nepebiry IM — HasiBHICTb i BUpaXeHiCTb
nimdhonponichepaTBHOrO, renatoslieHanbHOro CUHAPOMIB
i TPMBANICTb iXHBOTO 30epeXEHHS.

MauieHTn 0boxX rpyn 3icTaBHi 3a CTaTTIO, BiKOM, TSK-
KICTIO 3aXBOPIOBaHHS Ta iHWWMKM napameTpamu. Y rpyni
AiTed i3 roctpum nepebirom IM 25 (38,5 %) pisvar i 40
(61,5 %) xnonuis, y rpyni 3 TpuBanum nepebirom xBopo-
6mn 16 (43,2 %) niByar i 21 (56,8 %) xnoneup (x?= 0,43,
p >0,05).

Yci gitn oTpumyBanu Tepanito 3rigHO 3 NpoToKona-
mu (Hakaz MO3 Ykpainm Ne 354 Big 09.07.2004 p.). Ak
KOHTPOIbHY rpyny B3snu pesynsTatii aHanoriyHnx Aocni-
[DKeHb JiTen acnipaHTa kadpeapy OUTAYUX iIHPEKLIRHNX
XBOpo6 XapkiBCLKOro HaLiOHANBLHOTO MEAMYHOTO YHIBEP-
cutety €. C. Onbxoscbkoro (2019 p.). CratucTuyHui
aHani3 He NokasaB 3HaYyLLy Pi3HWLIO XBOPUX i 3OPOBUX
AiTew 3a cTatTo, Bikom (p > 0,05) (mabr. 1).

BioghianyHy opraHisaLito LTONnasMaTuyHoi membpa-
HW NiMAOLMTIB KPOBI BU3HAYaNM METOAOM ENEKTPOHHOTO
napamarHitHoro pesoHaHcy (EMP) cniHoBux 3oHaiB,
BMKOPWCTanu MeToAMKY A0AATKOBOrO NOLUMPEHHS NPy Na-
pameTpax MiKpoxBunboBoi Yactotn 9,39 My, amnnityam
BICOKOYACTOTHOI Moy nsLii 1 re, yacy po3BepTKU MarHiT-
Horo nons 200 ¢, koHcTaHTh Yacy 0,1 mc. BucHosku npo
MIKpPOB'A3KICTb BHYTPILLHBOKMITUHHOMO BMicTy (MB BB)
nimgounTie pobunn 3a PyxnuBIiCTIO BOAOPO3HNHHOMO
30HAA (bepuuianify Hikento), KU Nerko noTpannse B
LmMTONNa3My, pa3oM i3 No3akniTUHHUMM NapamarHiTHUMK
ioHamu fjae 3mory ouiHnT MB BB y BiZHOCHWX OaMHULAX
(BigH. og.) [16].

CTaH KNITMHHOT NaHKy iIMyHHOI BignoBii OLiHIoBanM
METOAOM MOHOKIIOHANbHUX aHTUTIN (Habip peakTusiB
HBI «paHym», YkpaiHa); BuKopuCTanu renapuHiaosa-
Hy KpoB xBopux. PiBHi iHTepneikiHiB (I11-1B3, 4, ®HMa)
CYPOBATKM KPOBI B3Ha4UNM TBepAodasHuM imyHodep-
MEHTHUM METOLOM, 3aCTOCYBaBLUM CTaHAAPTHI Habopu
peareHTiB (Habip peakTugiB «Human IL-Platinum ELISA»,
Novamedline, ®PH) 3a iHcTpykuieto BupobHuka. CtaH
rymoparnbHOi NnaHKku iMyHHOI Bignosiai (BmicT IgM, IgA,
I9gG) BM3HAUMNN IMYHOTYPBOAUMETPUYHUM METOAOM,
BVKOPWCTanu cMpoBaTky KpoBi NaLieHTiB (Habip peakTvsiB
«Biosystems», IcnaHis).

XBopux oBCTexmnM Ha KniHiyHin 6asi kacdbenpw au-
TAUMX iHpeKLiNHMX XBOPOob XapKiBCbKOro HaLlioHaNbHOMo
meaunyHoro yHiBepcuteTy —y KHIN XOP «ObnacHa antsya
iHcbekuiHa kniHivHa nikapHsy (KHIM XOP «OfdIKM»).
JlabopaTopHi OOCRIAXEHHS 3QINCHUNN Y KNiHIYHIN,
GakTepionoriyHini, BipyconoriyHii, GioximiyHiin nabopa-
Topisix KHIM XOP «OfIKI», naGopartopii «AHanituka»
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Ta6nuus1. Mogin xBopyx y rpynax BignoBigHO 40 CTaTi Ta Biky

m KoHTponb, n =28 FocTpuii nepebir, n = 65 Tpusanui nepebir, n = 37
N 7 " S S

Cratb xnonui 18 64,3 40 61,5 21 56,8 >0,05
pisyata 10 35,7 25 38,5 16 43,2 >0,05
Bik <5 17 60,7 39 60 22 59,5 >0,05
25 1 39,3 26 40 15 40,5 >0,05

Ta IHcTUTYTI Npobnem kpiobionorii i kpiomeguumHn HAH
Ykpainu, M. Xapkis.

KpuTepii 3anyyeHHs Aitel y OCRIMKEHHS — BiK Bif
3 po 15 pokiB; KNiHiYHO Ta NTabopaTopHO MiATBEPAKEHMI
AiarHo3 iHgeKUinHWiA MoHOHYkNeo3 EnwwteiHa—bapp-Bi-
pycHoi etionorii (I®A, MIP); HasBHICTb iHpOpMOBaHOT
3roav nauieHTiB (ixHix 6aTbKiB) Ha AOCMIMKEHHS iIMYyHO-
NOTiYHNX MapameTpiB.

Kputepii BUKNtoYeHHs — Bik 40 3 i noHag 15 pokis; Ha-
SBHICTb TshXKOI POHOBOI NaTonorii (ayToiMyHHi xBopobw,
XPOHIYHi 3aXBOPIOBAHHS y CTadii 3aroCTPEHHs!, OHKore-
MaTonoriyHi naTonorii); iHLWi BipyCHi iHdeKLii, 3yMOBIeHi
3okpema repnecsipycamn (HHV-1, 2, 6, 7 tvnis, LIMB),
AKi BU3Ha4anu metogamu MNJP i IGA.

Mia yac onpautoBaHHS pe3ynbraTiB 4OCMiLKEHHS
po3paxoByBany CEpenHI0 apuPMETNYHY BENWYUHY psay
(M), cepenHe KBagpaTWyHe BiZXWNEHHs (T), NOMUIKY
cepeaHboi apudmMeTnyHoi BenuyuHmu psgy (m). Biporig-
HICTb Pi3HMLLI MiXX cepeaHiMM BeNMYMHamy BU3Havanm 3a
fonomoroto kputepito CtetopeHTa (), Tecty X2 MipcoHa
(Pearson’s Chi-squared test), B3aemMo3B’s30k Mix napa-
MeTpamm OLiHIOBamu Ha OCHOBI koediLjieHTa kopensuii
(r) i BiporigHocTi momunku (p).

CraTucTnyHi AaHi onpavtoBany 3a JoNOMOrok nakeTa
npuknagHux nporpam IBM SPSS 25.0° ana Windows®
(Trial version).

[ina KOMMEKCHOro OLiHIOBaHHS (hYHKLIOHYBaHHS
CYICTEM OpraHi3My XBOPUX 3AINCHUMM CTPYKTYPHWIA aHani3
32 J0MOMOrOt0 METOAY KOPENALIHUX CTPYKTYP. B OCHOBI
MeToAY — aHani3 KopensuinHUX MaTpuub i3 HaBegeHHAM
3B’AI3KiB 5K rpadha, By3namu KOTPOro € NoKasHUKK, a pebpa
— BipOrigHi 38’3k Mix HUMK. [TopiBHIOBaNM NOKa3HMKM
XBOPWX Ha iH(PEKLiAHWIA MOHOHYKNEO3 i3 rocTpuM Ta
TpuBanum nepebirom.

PesynbTati

[ocnigpxeHHst CTPYKTYPHO-(PYHKLIOHANBHOrO CTaHy niM-
dhoumTi KpOBi XBOpYX Y rocTpoMy nepioai IM nokasano:
cepenHi 3HaYeHHs LWBUAKOCTI MPOHWUKHEHHS EneKTPOH-
HOro MapamarHiTHOro pe3oHaHCy CMiHOBUX 30HAIB
(LM EMP c. 3.) y xBOpMx 060X rpyn BipOrigHO NepeBuLLy-
Banm HopMatusHi (mabr. 2).

Y rpyni XBOpUX i3 rocTpum nepedirom NokasHUKM
GiodhianyHOI opraHisaLii uMTonnasmaTuyHoi memopaHu
nimcpoumnTiB KpoBi NepesuLyBany HopMmy B 1,5 pa3a
(p < 0,001), a B nauieHTis i3 TpuBanum nepebirom — B
1,8 pasa (p < 0,001). BusiBunum Takox BigMiHHOCTI MixX
rpynamu xsopwx. 3HadenHs LUM EMP c. 3. y xBopux i3
TpuBanum nepebirom Ha 15,8 % nepesuLLyBanu Taki B
nauieHTis i3 roctpum IM (p < 0,001).

AHanisyrouu nokasHukW, HaBegeHi B mabnuui 2,
3BepHynu yBeary Ha Te, wo LM EMNP c. 3. <0,37 BigH.
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0A. BipOriHO YacTille BUSBNANM Y XBOPUX i3 TOCTPUM
nepebirom IM (y 21,6 %, a B ansTepHaTVBHiIlA rpyni Taki
nokasHuky He 3acpikcyBanu — 0,0 %; p = 0,002). MNMokasHuk
Ha piBHi 0,38-0,39 BigH. oa. peecTpyBanu B 1,8 pasa ya-
CTille B NaLjeHTIB i3 rocTpuM nepebiroM 3axBoptoBaHHS
(y 61,5 %), Hix i3 TpuBanum (32,4 %). BuLwi 3HaYeHHs
nokasHuka (0,40-0,47 BigH. og.) y 2,4 pasa vacTiwe
(p=0,009) BUSIBNANM y XxBopUX i3 TpuBanum nepebirom IM
(40,5 %), Hix y navieHTiB i3 rocTpum nepebirom 3axsopto-
BaHHA (16,9 %). [lyxe Bucoki 3Ha4eHHs nokasHuka (0,48
BiJH. OA.) XapaKTepHi TiNbk1 Ang XBOpUX i3 TpUBanum
nepebirom 3axeoptoBaHHs (27,1 %, B anbTepHaTUBHIN
rpyni — 0,0 %; p < 0,001).

LLlono nokasHuka MiKpOB'AI3KOCTi BHYTPILLUHBOKMITUH-
HOTO BMICTY, TO OTO 3HAYEHHS BUSIBUMICS 3HXKEHUMU
MOPIBHSHO 3 KOHTponeMm: Ha 22,1 % (p < 0,001) y xBopux i3
rocTpum nepebirom 3axBoptoBaHHsl, Ha 25,1 % B nauieHTiB
i3 TpuBanum nepebirom IM (p < 0,001). Y pitei i3 TpuBa-
num nepebirom xBopobu Lieit NokasHUK Ha 9 Y% HKUMIA,
HiX y rpyni 3 roctpum nepebirom IM (p = 0,038). MokasHuk
Ha piBHi <1,70 BigH. oA. 6inbLu xapakTepHui Ans ocib i3
TpvBanum nepebirom xBopobu, 1oro Bu3Hadanm y 22,8
pa3a vacTiwe (62,1 % BUMaaKiB), HXX y rpyni 3 rocTpm
nepebirom xB8opotu (3 %, p < 0,001). fiana3oH nokasHuka
1,71-1,80 BigH. og. HecneundiYHWIA, MOrO0 BUSIBUIN B
Maixe OfiHaKOoBOI KinbKkocTi aiten asox rpyn (p = 0,068).
Peaynbrat >1,81 BigH. oa. Bu3Haunnu y 43,1 % nauieHtis
i3 roctpum nepebirom IM, y 2,8 % aiten (B 15 pasis pigLue,
p < 0,001) ansTepHATUBHOI rpymu.

OTxe, y xBOpnX 060X rpyn BU3HAYMIIN MOPYLUEHHS!
GiodhiznyHoi opraHisavii cTpykTypy NiMcoLUTIB: 3HM-
KEHHSI B'SI3KO-ENaCTUYHMX BNAcTUBOCTEN, MiABULLEHHS
MPOHVKHOCTI LUTOMNa3MaTn4HOi MembpaHu. Y XBopux i3
TpvBanum nepebirom XBopobw Lii NOPYLUEHHS BUPaXeEHi
GinbLue.

OuiHtoto4K iMmyHonoriyHi aaHi (mabrn. 3), BCTaHoBUNN:
3-NOMDK NOKa3HWKIB T-CUCTEMM IMYHITETY ANS XBOPYX i3
TpmBanum nepebirom xBopoom NOPIBHAHO 3 ansTepHaTnB-
HOI0 rPyMoK0 XapakTepHe 3HikeHHs BMicTy CD3 <50 %
(y 51,3 % i 26,2 % naujeHTiB 3a rpynamv BignoBigHO;
p < 0,05); CD4 <31 % (y 62,1 % i 32,4 % BignosigHo,
p < 0,05), CD8 <15 % (y 37,8 % i 10,8 % BianosigHo,
p <0,01).

Omxe, y XBOpYX i3 TpMBanum nepebirom 3axBoproBaH-
Hs1 BipOTigHO YacTile B13Ha4Yanu Aenpecito T-KMiTUHHOT
naHku imyHiTeTy (p < 0,05, p < 0,01).

LLoao umtokiHoBOro npodointo, To B NALEHTIB i3 TpU-
Banum nepebirom XxBopo6M NOPIBHAHO 3 AiTbMU 3 FOCTPUM
nepebiromy 3,5 pasa yacriwe Bu3Hayanm IJ1-1 <20,0 nr/mn
(y 64,8 %i 18,5 % xBopwx BignosiaHo); ®HMa <20,0 nr/mn
B 1,9 pasa vacriwe (y 48,6 % i 24,6 % BignosigHo) i Ayxe
Bucokuit (>30,1 nr/mn) pieexb -4 (y 40,5 % i 20,0 %
BiZMOBIAQHO).
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Tabnuus 2. MokasHukm 6iodisnyHoT opraHisadii uuTonnasmaTyHoi MemMbpaHu Ta BHYTPILLHLOKNITUHHOMO CepefoBuLLa NiMOLMTIB KPOBI XBOPUX

NOPIBHIOBAHMX rpyn

Moka3HUKM, OANHMLI BAMipIOBaHHS Mpapauii nokasHuka

E 7

TocTpuii nepe6ir, n = 65 TpuBanuw nepe6ir, n = 37
asc.[%

LN ENP c. 3., BigH. og. <0,37 14 21,6 0 0 0,002
0,38-0,39 40 61,5 12 324 0,005
0,40-0,47 1 16,9 15 40,5 0,009
20,48 0 0 10 27,1 <0,001

M+tm 0,38+ 0,012 0,44 £ 0,012

KoHTponb, n = 28 0,25+ 0,011

*: BiporigHi BIAMIHHOCTI LLOAOo NokasHukiB rpyny Tpusanoro nepebiry, p < 0,001; 2 BiporigHi BiAMIHHI oo rpynn koHTporio, p < 0,001.

MB BC, BigH. oa. <1,70 2 3,0 23 62,1 <0,001
1,71-1,80 35 53,9 13 35,1 0,068
21,81 28 43,1 1 2,8 <0,001

Mtm 1,80 £ 0,052 1,64 + 0,05

KoHTponb, n = 28 2,31+£0,12

*: BiporigHi BiaMiHHOCTI Wopo rpynu Tpusanoro nepebiry, p = 0,038; 2 BiporiaHi BiAMIHHOCTI WOAO rpynu koHTporto, p < 0,001.

Tabnuus 3. IMyHHI NOKa3HUKY AiTeN rpyn NOPIBHAHHA

MNMoka3HuKKN, oAMHULI BUMipHOBaHHA Ipapauii nokasHuka

CD3, %

CD4, %

CD8, %

CD22, %

1N-1, nr/mn

1N-4, nr/mn

®HMa, nr/mn

IgA, rin

IgM, r/n

19G, r/n

<50 17
51-60 17
261 31
<31 21
232 44
<15 7

16-30 32
231 26
<30 35
231 30
<20 12
20,1-30,0 10
230,1 43
<30 52
>30,1 13
<20 16
20,1-30,0 14
230,1 35
<1,0 21
21,1 44
<1,0 16
21,1 49
<10,0 16
210,1 49

a6 |%

FocTpuii nepe6ir, n = 65 TpuBanwuii nepe6ir, n = 37
a6 [%

26,2 19 51,3 <0,05
26,2 1" 29,8 >0,05
47,6 7 18,9 <0,05
32,4 23 62,1 <0,05
67,6 42 37,9 <0,05
10,8 14 37,8 <0,01
49,2 19 514 >0,05
40,0 4 10,8 <0,01
53,8 10 27,0 <0,05
46,2 27 73,0 <0,05
18,5 24 64,8 <0,001
15,4 16,2 >0,05
66,1 19,0 <0,001
80,0 22 59,5 <0,05
20,0 15 40,5 <0,05
24,6 18 48,6 <0,05
21,5 7 18,9 >0,05
53,9 12 32,5 <0,05
32,3 20 54,1 <0,05
67,7 17 45,9 <0,05
24,6 23 62,1 <0,001
754 14 37,9 <0,001
24,6 28 75,6 <0,001
75,4 9 24,4 <0,001

3Baxaroun Ha Te, Lo MK NOKasH1Kamu iMyHHOI
CUCTEMM € B3aEMO3B'A3KU, 3OINCHUMM CUCTEMHUI aHani3
MOKa3HWKIB IMYHITETY Y rpynax MeTOO4OM KOpensuinHux
CTpYKTYp. Ha puc. 1 HaBeneHi KopensuinHi CTpyKTypu
MOKa3HWKIB Y rpynax, BKMtoYanu TinbKy BiporiaHi 38’a3Ku.

3a paHumMK, WO HaBefeHi Ha puc. 1, € BiporigHa
Pi3HNLS KOPENALINHMX CTPYKTYP Y rpynax 3a XapakTepom
3B'A3KiB. BigMIHHOCTI KOPENSALINHMX «MOPTPETIBY, LLO BU-
3HaYeHi 32 [OMOMOrOK NMOKa3HNKa KOPEMALNHOI PisHML
(MKP), ctaHoBunmn 90,6 %. OTxe, BXe B AeOHOTi 3axXBOpHO-
BaHHS 3areXHo Bif HacTynHoro nepebiry hopMyroTsCA Taki
KOPensLiiHi NaToreHeTUYHi MaTpuLi CUCTEM IMYHITETY, LLIO
CYTTEBO BiApi3HATLCS apXITEKTOHIKOH.

MMpo NpUHLMNOBI BIAMIHHOCTI B OpraHi3aLlii (hyHKLio-
HyBaHHSI CUCTEMM IMYHITETY B rpynax cBigyaTthb i BiaMiH-
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HOCTi CUCTEMOYTBOPHOBAITbHUX MOKA3HUKIB KOPENSALAHNX
CTPYKTYP, TOOTO NOKA3HWKIB, LLIO YTBOPIOKTL HaNGINbLLy
KiNbKICTb 3B’513KiB 3 iHLUMMM O3HaKaMMU.

Y KopensuiiHin CTpyKTypi XBOpUX i3 rocTpum nepebi-
TOM 3aXBOPHOBaHHS! CYICTEMOYTBOPHOBASTBHUM MOKA3HUKOM
€ koHUeHTpauis CD22, wo mMana npsimi 38’s3ku 3 LM EMNP
c. 3. (r=0,57; p <0,05); N-1 (r=0,34; p < 0,05); CD3
(r=0,45; p <0,05), CD8 (r=0,57; p < 0,05), 3BOpOTHMI
—31gA (r=-0,30; p < 0,05).

CucTeMOoyTBOPIOBANbHUIA MOKA3HWK KOPENSLINHOI
CTPYKTYpU XBOpWX i3 TpuBanum nepebirom IM — piBeHb
IgM, wo no3ntueHo kopentosas 3 IgG (r=0,32; p < 0,05),
IgA (r = 0,50; p < 0,05), HeratmeHo — 3i LM EMP c. 3.
(r=-0,49; p < 0,05), dHMa (r = -0,57; p < 0,05) i CD4
(r=-0,43; p <0,05).
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Ha ocHOBI KopensuinHUX CTPYKTYyp MeTO4OoM
MaKCUMarnbHOro KopensuinHoro wnsxy nobyaysanu
KOpensiLiiHi natoreHeTuYHi natepHu (puc. 2). CyTHICTb
nobyaoBn natepHa: 3 KopensuinHoi cTpykTypu BepyTb
CMCTEMOYTBOPIOBANbHUI MOKa3HWK, 0bupatoTb O3HaKY,
3 KO0 BiH MaB HaMTICHILLWIA 3B’A30K; NMOTIM BU3HAYal0Tb
MOKa3HWUK, SKUI Mae HaWTICHILLIWIA 3B'A30K i3 monepeaHim
i Tak Jani 4o BifCYTHOCTI 3B'513KY.

3a gaHumu puc. 2, natepHu BigpisHATLCA 3a dop-
MOH0, 3MiCTOM. 3rigHO 3 naTepHOM rocTporo nepebiry IM,
niaBuLeHHs CD22 (Lwiofo HopMm) NoeaHYeTLCS 3i 36inb-
LUEeHHAM KoHUeHTpauin CD8, I/1-1, CD3, I1-4 i 3HKEHHAM
IgG, CD4 i WM ENP c. 3.

Y XBopuX i3 TprBanum nepebirom 36inbLUeHHs piBHSA
IgM noeaHyeTbCA 3i 3HMKEHHAM KoHUeHTpauii ®HIMa, I1-4
i 36inbweHHam CD4, CD3, CD8 i LUM EMP c. 3.

®yHKLIOHYBaHHS NaTepHa B MaLieHTIB i3 rocTpum
nepebirom Mae KOMMEHCATOPHY CPSMOBAHICTb, OCKITbKM
CrpsiIMOBaHe Ha 3HWxeHHs 36inbLueHoi LM EMP c. 3., T06-
TO MOPYLUEHb CTPYKTYPHOI OpraHisaLji LuTonnasmMatnyHol
MeMbpaHu niMcoumTiB. Y XBOpYX i3 TpMBanuM nepedirom
IM byHKUiOHYBaHHA naTepHa mMae AEeKOMMNEeHCaToOpHY
cknaposy, 3ymoBntoe 3binblenHs WM EMP c. 3., To6To
MOrnUONeHHs CTPYKTYPHO-(PYHKLIIOHANbHUX NOPYLLEHb
mMeMbpanu nimcoLmTiB.

06roBopeHHA

Peaynbtat gocnimkeHHs B OCHOBHOMY 36iraioTbesl 3
JaH1uMK haxoBoi NitepaTtypw, O NPUCBAYEHa BUBYEHHIO
nepebiry iHheKLiHMX 3aXBOPIOBaHb, 30KpeMa iHheKLin-
HOTO MOHOHYKIE03Y, 3aNeXHO Bif CTPYKTYPHO-(hyHKLIio-
HanbHOro CTaHy NiMOLMTIB KPOBi XBOPYX.

B ocTaHHi pokn onybnikoBaHO po6oTu, pesynsratu
AKUX CBIfYaTb MPO BaXMMBY POMb CTPYKTYPHOTO CTaHy
iMyHOKOMMETEHTHUX KNITUH, SK-OT NiMcpoumTis, i horo
3HaYEHHs B peakuii Ha aHTUreHHUn nogpasHuk [17,18).
lMpunyckatoTb, WO NpoBigHY porib Y (hopMyBaHHi TpuBa-
noro nepebiry IM Bigirpae cTaH nnasmaTuyHNx MembpaH
i umTonnasmu nimdoumTie. BupaxeHi nopyLIeHHs xop-
CTKOCTi MeMBpaH¥ NimdoLnTiB, Ha SIKi 3HAXOAWUTLCS BECh
iXHI peLenTopHUiA anapart, Npu3BoAATb A0 MOPYLUEHHS
YHKLIOHYBaHHS, a TakoX nepedadi curHany Ha BHY-
TpilLHbOMEeMBPaHHI hepMeHTH (LMKMiYHI HykneoTuam);
MOPYLIEHHS B’SI3KOCTi BHYTPILHBbOKMTITUHHOMO BMICTY
NiMcpoLMTIB BUKNMKAE NOPYLLEHHS BHYTPILLHbOKMITUHHOMO
meTtaboniamy. Lli sBuLLa, Ha Halwy fymKy, — nepLuonpyimHa
ancapyHkuii T-, | B-cuctem imyHiTeTy. Hawwi Aani He cyne-
peyartb pesynsratam JOCTimKeHb HayKOoBLB, SiKi BUB4AN
KIiHiYHi acnekTy pisHux BapiaHTiB nepebiry IMy gitein [19].

Pesynbratit LbOro AOCRIMKEHHS LWOAO CTPYKTYPHOT
opranisauii nimouuTtie kpoBi xBopux Ha IM y ae6tori
3aXBOPIOBAHHA MoKasanu: cepedHi 3HaveHHs LUM EMP
c. 3.1 MB BBy piteit 060x rpyn Bigpi3HsaOTLCS Bif, HOp-
matueHuX (p < 0,001). 3HayeHHs LM EMP c. 3. y xBopwx
i3 TpuBanum nepebirom Ha 15,8 % nepesuLlyBanu Bia-
MNOBIZHI NOKa3HWKKN MawieHTiB i3 rocTpum nepebirom 1M
(p < 0,001). MokasHuk MB BB Ha 9 % Hwkuni y aiten
i3 TpBanMmM nepebirom xBopobu MOPIBHSHO 3 rpymnok
roctporo nepebiry (p = 0,038). AHanoriyHi AaHi oTpuManu
1 iHWi gocnigHukun. Tak, nokasaHo, Lo YHKLIOHYBaHHSA
umTonnasmaTtuyHoi MembpaHy 3anexuTb Bif ii MikpoB'si3-
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Puc. 1. KopensuiitHi CTpyKTypu NOKa3HKiB iMYHITETY XBOPWX i3 FOCTPUM i TpuBanum nepebirom y

rocTpomy nepiogi IM.

NPAMUN 3B'AB0K; === ======== 3BOPOTHUIA 3B'A30K.

KICHUX BrmacTuBoCTel: Npu baraTbox NaTOMOriYHUX
CTaHax BigbOyBaeTbCs BipOrigHE 3HWXKEHHS MIMHHOCTI
nnasmatnyHux membpaH nimgounTis i 36iNbLUEHHS ix-
HbOTO HeraTMBHOrO NoBepxHeBoro 3apsAay [17-19]. IHuwi
aBTOPY HaBMaky BKa3ytoTb Ha 36iNbLUEHHS MIKPOB A3KOCTi
LmMTonnasmMaTyHoi MeMbpaHm niMoLMTIB, LLO NOSICHIOE
iMyHOCYNPECVBHUI CTaH Y AeSKWUX NaLieHTiB 3 iHbeKLUin-
HUMK 3axBoproBaHHaMK [20,21].
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FocTpuit nepeoir

cp22 | M |
| |
cos | oHMa |
|
n1 ] cD4 |
! |
I;G | n4 |
! |
o3 ! cgs I
| |
n4 | cps |
| |
Lur EMP W EnP |
|
co4 |

Tpusanuii nepebir

Puc. 2. KopensuiitHi naToreHeTU4Hi naTepH1 cMCTEMM iMYHITETY XBOPWX i3 FTOCTPUM i TpMBanum

nepebirom IM.

npsiMa Kopensijs; =-=-=-- 3BOPOTHA KOPENAList; 1 = 3GINbLUEHHS; | = SHIKEHHS.

OUiHI0H04M iIMYHOMOTi4HI MOKa3HWKM B FOCTPUI Nepioz
IM, BusiBUnu®: 3 BOKY MoKasHUKIB T-CUCTEMU IMYHITETY
B MauieHTiB i3 TpuBanum nepebirom xBopobu YacTile
BUSBNANM Aenpecito T-KNITUHHOT NaHK1 IMYHITETY, HiX Y
naujeHTiB i3 roctpum nepebirom. L|i gaHi Bianoeigatoth
pesynbratam gocnimkenHst M. R. Chen, M. Hayashida [11,
22]. Y pobori A. Merlo et al. nokasaHo, Lo HK13bKa Kinb-
KicTb CD8+-nimcpoumTiB Npu iHGEKLiIHMX 3aXBOPOBaH-
HSIX CBIQYUTb NMPO 3MiHW XapakTepy pearyBaHHS iMyHHOT
CHCTEMY; Yy XBOPOTO CrOCTEPIralTb MASIBUIA, TpUBaNui
nepebir xBopobu i3 JOBrMM NEPIOAOM peKoHBanecLeHLji
Ta ycknagHeHHamm [23].

LLlogo umTokiHoBOro Npodinto, T0 Y XBOpYX i3 TpuBa-
MM nepebirom xBopoby NOPIBHSHO 3 NaLieHTamu 3 ro-
cTpum nepebirom B 3,5 pasa yacTille BU3Ha4Yanu piBeHb
I11-1<20,0 nr/mn (y 64,6 % i 18,5 % xBopwX BiANOBIAHO);
®HIMa <20,0 nr/mn — B 1,9 pasa yacriwe (y 48,6 % i
24.6 % BionoBigHo), ayxe Bucokwid (>30,1 nr/mn) piBeHb
IN-4 (y 40,5 % i 20,0 % BignosigHo). Peaynsratu nig-
TBEpAMK, Wo BapiaHT nepebiry IM 3anexuTb Big TMny
akTuBaLlii T-xennepHuX KNoHiB: rocTpui nepebir hopmy-
€TbCA Ha TNi rinepnpoaykuii nposananshux -1, ®HMa
npoTu3ananbHoro I/1-4 LUTOKIHIB, LLIO NOKa3ye akTMBaLlito
i T1, i T2-xennepHoi BignoBigj; TpuBanui nepebir — Ha
Tni cnabkoi akTuBaLii npo3ananbHux iHTepnenkinis (11-
1, ®HMa) i 3HavyLwoi akTMBaLii npoTu3anansHoro I/1-4,
LLlO BiANOBiAA€E iMYHHIN BiANOBIAi T2-XennepHoro LnsXy.
Take cniBBiAHOLWIEHHS LMTOKIHIB MOXe CBiguMTW Npo
nepemMmKaHHs akTuBoBaHux T-nimdoumnTis i3 Th1-kniTuH,
AKi KOHTPOMIOKOTL PO3BUTOK KNITMHHOOMNOCEPEAKOBAHNX
MexaHi3MiB iMyHHOro 3axucTy, Ha Th2-xennepw, Wwo
BU3HAYalOTb aHTUTINOYTBOPEHHS Ta peakuii HeramHoi
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IgE-3anexHoi aneprii. Y HaykoBin niTepatypi HaBedeHi
CynepeyunvBi AyMK1 WOAO Uboro. binbLuicte gocnigHu-
KiB yKa3ylTb Ha OQHOCMPSMOBAHICTb 3MiH CUCTEMHOTO
LIMTOKIHOBOrO pearyBaHHs npu CrpusTnMBoMy nepebiry
IM: rinepnpogyKuisa nposananbHUX LUTOKIHIB Ha Thi
HecTaui NpoTu3anarnbHuX, Lo 3abeaneyye hopMyBaHHs
Th1-tuny imyHHoi Bignosiai [24,25]. IHwi aBTOpK BBa-
XaloTb, WO AedilunT dakTopiB 3axMCTy rymopanbHoi
NaHKW iMYHITETY B rocTpy asy iHdekuii — npuynHa
pO3BUTKY YyCKnaZHeHb i/abo TpuBanocTi iHGeKLiHoro
npouecy [26].

Ak i B Hawomy gocnimkerHi, K. Fish et al. nokazanu:
TpaHcdopMauis iMyHHOI Bignosigi 3a Th2-3anexHum
LUNSXOM NPWU3BOAUTL OO0 MOpyLieHHs enimiHauii EBB
i3 PO3BWUTKOM HecnpusaTnMBOro nepebiry Ta Hacnigkie
3aXBOpIOBaHHSA [27,28].

3 6oky B-cvcTemm iMyHITETY B NaLlieHTiB i3 TpMBanum
nepebirom IM NopiBHSHO 3 XBOPVUMMU 3 FOCTPUM Nepebirom
YacTille BU3HaYanu nigsuLLeHy koHueHTpauito CD22, a
Takox Hu3bkuii piseHb IgA, IgM (<1,1 r/n) i IgG (<10,0
r/n). AHanoriyHi aaHi HaBegeHi y axosin nitepatypi
[29]. Omxe, TpuBanuit nepebir IM dopmyeTbest Ha Tri
nigeuLieHoro BMicty CD22 i 3HWKEHHS! aHTUTINOreHe3y.
HacTinbku napapokcanbHa cuTyalis, Ha Hally JyMKy,
MOSICHIETLCS 3HIMKEHHAM CD4, ponb fkux nonsrae B
TpaHchopmyBaHHi B-nimdpouutie (CD22) y nnasmatuyHi
KNiTUHW, SKi NPOAYKYIOTb aHTMTINa. Lle npunyLueHHs He
36iraeTbesa 3 BUCHOBKaMu okpemuix asTopis [30].

Pesynkratu focnipxeHHs cainyath: CTPyKTypHa opra-
HizaLis niMcoLMTIB KPOBI BNMMBAE HA MEXaHI3M iMyHHOI
BiAMOBIAj, 3MiHIOKYM BMICT T-niMouunTiB, iIHTEPRENKIHIB
Ta iMyHorno6byniHiB, i BpeLTi BNnMBawYn Ha nepebir
3aXBOPOBAHHS.

BucHoBKHM

1. Y pesynbrarti 4OCTIMKEHHS CTPYKTYPHOTO CTaHy Lin-
TonnasmaTtyHoi MembpaHm NiMoLMTIB KPOBI XBOPUX Ha
IM y aebtoTi 3axBOPIOBaHHSA BUSBUIN: CEPEOHI 3HAYEHHS
LUM ENP c. 3. y piteit 060X rpyn BiporigHoO nepeBuLLyoTb
HopmaTusHi (p < 0,001). BcTaHOBMMM TakoX BiAMIHHOCTI
Mix rpynamm xsopux. 3HauenHst LM ENMP c. 3. y xBopwx
i3 TpuBanum nepebirom Ha 15,8 % nepesuLLyBanu Taki
y XBOpwX i3 roctpum nepebirom IM (p < 0,001). LLogo
nokasHuka MB BB, To 0ro 3Ha4eHHS 3HWXKEHI NOPIBHAHO
3 KOHTponeMm: Ha 22,1 % Yy XBOpUX i3 rocTpuM nepedirom
3axBoptoBaHHs (p < 0,001), Ha 25,1 % y naujeHTiB i3
TpvBanum nepebirom IM (p < 0,001). Y giteit i3 TpuBanum
nepebirom xBopobu NokasHuK Ha 9 %o HBKYMIA, HX Y rpyni
nauieHTiB i3 roctpum nepebirom IM.

2.'Y pasi hopmyBaHHs roctporo nepebiry IM y aiten
crocTepiranyt akTMBaLio i KNITUHHOT, | fyMOpanbHOi MaHkm
iMyHiTeTy (nigBuULLEHHS BigHOCHOTO BMicTy CD3+, CD4+,
CD8+ 1a C[122+ i piHiB imyHorno6ynixis M, A). ins Tpu-
Baroro nepebiry IMy ae6toTi xBopobu xapakTepHa aenpe-
cist T-KNiTWHHOI NaHKN IMYHITETY (3HKEHHS BiJHOCHOTO
BmicTy CD3+, CD4+ 1a CD8+ nimchouuTis, NigBULLEHHS
C[22+), a TakoX ranbMyBaHHs1 aHTUTINOr'eHe3y.

3. Y noyatkoBoMy nepiogi MmaHicbectauii IM i3 roctpyum
nepebirom Bu3Haumnu aktueauito T1 i T2 xennepHoi Big-
nosigi (cytTese niasueHHs 111-1, ®HMa, nomipHe 36inb-
weHHst I1-4). TpuBanuii nepebir xeopobu hopmMyeThbCst
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Ha Tni gucbanaHcy npo- i NpoTM3ananbHUX LIMTOKIHIB,
Lo nonsrae B 4oMiHyBaHHi BMicTY IJ1-4 Hag IJ1-1, ®HIMa.
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Pathophysiology of sepsis-associated encephalopathy (SAE) is linked to blood-brain barrier breakdown, neuroinflammation
and neurotransmitter imbalance in the brain. Astroglia, the most abundant cell population within the brain, plays the critical role
in control of all kinds of homeostatic processes, thereby regulating the adaptive reactions of the brain to various challenges.
Astroglia are highly heterogenous across the brain regions, therefore, damaging factors stimulate heterogenous astroglial
reactivity and response in different brain regions.

The aim of this study was determining immunohistochemical features of GFAP expression in various brain regions in the model
of rodent experimental sepsis.

Materials and methods. The experiment was performed in Wistar rats: control group of 5 sham-operated rats and the main
group of 20 rats subjected to cecum ligation and puncture (CLP) procedure. The immunohistochemical study of GFAP ex-
pression in the sensorimotor cortex, subcortical white matter, hippocampal, thalamic and caudate nucleus/putamen regions
was performed from 20 to 48 hours of the postoperative period.

Results. Starting from the 12" hour after CLP, animals began display progressive increase in signs of periorbital exudation,
piloerection, fever-/hypothermia, diarrhea, social isolation, lethargy, and respiratory impairment. In the period of 20-38 hours,
9 animals showed expressed previously listed symptoms and were euthanized (CLP-B — lethal group), 11 rats survived until
48 hours of the experiment (CLP-A — survived group). In the lethal group, starting from 20 to 38 hours after the CLP proce-
dure, a significant (relative to control) regionally-specific dynamic increase in the level of GFAP expression was observed in
the brain: in the cortex — by 465 %, in the subcortical white matter — by 198 %, in the hippocampus — by 250 %, from the 23
hour — in the caudate nucleus/putamen by 18 %. In the thalamus, no significant changes in the level of GFAP expression
were observed. In the cortex and hippocampus of survived animals, 48 h after CLP, higher values of GFAP expression were
observed comparing to the group of non-survived animals.

Conclusions. Under conditions of the experimental SAE, an early dynamic increase in the astroglial reactivity was observed
in the cortex, hippocampus, white matter, and caudate nucleus/putamen of the brain with the most significant increase of
indicators in the cortex and hippocampus, which potentially indicates relatively more vulnerable areas of the brain to damaging
factors, as well as places of the most active intercellular interaction in the condition of systemic inflammation. Higher values of
GFAP expression in the cortex and hippocampus of survived animals at 48 hours of the experiment, compared with indicators
of non-survived group, indicate increased astroglial reactivity in these brain regions at the noted time period, accompanied by
relatively more favorable clinical course of the disease.

ImyHoricToxiMmiuHui aHani3 ekcnpecii GFAP npu ekcnepuMeHTaAbHIN
cencuc-acouiloBaHin eHuedanonarii

T. B. WyasiTHikoBa, B. 0. TymaHCbKMM

MatoreHes cencuc-acouinosaHoi eHuedanonartii (CAE) noB’a3ytoTb i3 NOLKOMKEHHAM remaTtoeHuedaniyHoro bap’epa,
Heipo3ananeHHaM i aucbanaHcoM HelpoMeriaTopiB y MO3KOBIN TKaHWHI. ACTPOMMIS, HAWYUCHEHHILA NONYNALIA KNiTUH Y
rONOBHOMY MO3KY, Bifirpae KpUTUYHY pPOrib Y KOHTPOSi BCIX BUAIB FOMEOCTaTUYHMX NMPOLIECIB, PETYIIOI0YM afanTUBHI peakLii
MO3KY Y BiNOBIAb Ha Pi3Hi hakTopu Aoro NoWKomKeHHs. ACTpOrnis AyXe Heo4HOPIAHA B Pi3HKX BigAdinax Mosky, ToMy dak-
TOPW, LLO BUKIIMKAIOTb MOLUKOKEHHS TKAHUHMW, iHILiIOIOTb reTeporeHHi KNiTUHHI peakLii.

MeTa po60Tu — BU3HaueHHs iMyHoricToxiMiYHUX ocobnmeocTen ekcnpecii GFAP y pisHux Bigainax Mo3ky 3a yMOB ekcrnepu-
MEeHTafbHOI MoAeni cencucy B LLypiB.

Marepianu Ta Mmetoau. [locnimkeHHs 3aiicHUNM Ha Lypax niHii BicTap: KoHTponbHa rpyna Bkroyana 5 xubHoonepoBaHux
wypig; 20 TBapMHaM BUKOHANM NEPEB’A3KY Ta MyHKLto cninoi kuwkm (CLP). 3aifcHunm iMyHoricToXiMiYHe LOCTIIKEHHS eKc-
npecii Mmapkepa GFAP y ceHCOMOTOPHIl Kopi, MiaKIpKOBIN Ginii pevoBwHi, rinokamni, Tanamyci, XBoCTaToMy SAPI/MNyLINVHI B
nepioa 3 20 go 48 roguHmn nicna CLP-npouenypw.

Pesynkratu. MounHatoum 3 12 rogunu nicnsg CLP-npoueaypu, y TBapuH NoYany nporpecyBaTh 03Haku nepiopbiTanbHOi ekcy-
[Jauii, ninoepexuis, rinep-/rinotepmis, Aiapes, cowianbHa i3onsuis, netapris Ta pecnipatopHi nopyLueHHst. Y nepioa 3 20 go 38
roavHu 9 TBApWH Ha TIi CyTTEBOTO NOTipLLEHHs CTaHy 6ynu eBTaHa3oBaHi (niarpyna CLP-B — 3arnbni wypu), 11 ocobuH Bikvnm
[0 KiHUs ekcnepumenTy, 48 roguH (niarpyna CLP-A — tBapuHm, siki Bvxunu). Y nigrpyni CLP-B y ctpok i3 20 fo 38 roguHm
nicnst npoueaypy CLP y ronoBHoMy MO3Ky criocTepiran BiporigHe (LLofo KOHTPOMI) perioHanbHo-cneumdivHe AMHaMivHe
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36inbLUeHHs piBHs excnpecii GFAP: y kopi — Ha 465 %, nigkipkosii 6inii pe4oBuHi — Ha 198 %, rinokamni — Ha 250 %; 3 23
roavHn — Ha 18 % y xBoctaToMy sApi/nyLunuHI. Y Tanamyci He BU3HauMnW BIpOriaHy 3MiHy piBHs ekcnipecii GFAP. Y kopi Ta
rinokamni TBapwH, siki BWXXKNK, Yepes 48 rogun nicnst CLP BcTaHoBKnmM BULLi 3Ha4eHHs ekcnpecii GFAP nopiBHSHO 3 rpyrnoto
3arnbnux Lypis.

BucHoBku. B ymoBax ekcnepumeHTansHoi CAE cnocTepiranu paHHe avHamiyHe NiaBULLEHHS peakTUBHOCTI acTpormii B KOp,
rinokamni, Ginii pe4oBKHI i XBOCTATOMY SAPI/NYLWINUHI FTONOBHOMO MO3KY 3 HANGINbLLMM MIABULLEHHSM MOKa3HWKIB Y KOpi Ta
rinokamni. Lle noTeHLuiHo BKa3ye Ha BifHOCHO BPasnyBiLLi 415 (hakTopiB MOLLKOIKEHHS iNsHKA MO3KY, 8 TakoX Ha MicLiS Havak-
TWBHILLIOT MXKMITUHHOT B3aEMOZIi MiZ Yac cMcTeMHOro 3anarneHHs. BuLi 3HaueHHs ekcnpecii GFAP y kopi Ta rinokamni TBapuH,
K BUOXMNW 80 48 roanHN EKCMIEPUMEHTY, LLOAO MOKA3HWKIB rpynu 3arnbrnux LLypiB ykasyrTb Ha MOCUNEHHS acTpormianbHOl
PEeaKTUBHOCTI B Ha3BaHWX AiNsiHKax MO3KY B Lievi nepiof Ha Ti BIGHOCHO CNPUSTIIMBILLIONO KMiHIYHOTO nepebiry 3axBOpHOBaHHS.

WmmyHorMcToxumuueckun aHaaus akenpeccuu GFAP
NP1 3KCNEPUMEHTaAbHOW CENCUC-acCOLMMPOBAHHOM 3HLEeparoNaTUK

T. B. LUynsaTHMKOBa, B. A. TymaHCKuK

MaToreHes cencuc-accoLmmpoBaHHoN aHUedanonatun (CASD) cBS3bIBAKOT C NMOBPEXAEHNEM reMaTo3HLedanmyeckoro 6a-
pbepa, HerpoBocnaneHem v aucbanaHcom HelpoMeanMaTopoB B MO3roBO TkaHW. ACTPOrus, Hanbonee MHOroUMCneHHas
MonynsiLus KETOK B rONIOBHOM MO3re, UrPaeT [MaBEHCTBYHOLLYIO0 POrib B KOHTPOIE BCEX BULOB FOMEOCTATUYECKVX MPOLIECCOB,
perynupyst aganTyBHble peakumn TKaHW Npy BO3AENCTBAN Pa3NnYHbIX NOBPEXAAIOWMX (hakTopoB. ACTPOrINS 04eHb HEOA-
HOpOZHa B pa3HbIX OTAenax Mo3ra, No3TOMy NOBpeXAaroLLMe (aKTOPbl aKTUBMPYHOT rETEPOreHHbIE KMETOUHbIE peaKLmm.

Llenb paGoTkl — onpegeneHne MMMyHOMMCTOXMMUYECKX 0COBEHHOCTe akcnpeccun GFAP B pasHbix oTdenax mosra B
YCNOBUSX SKCIEPUMEHTANBHON MOZENM CENncuca y KpbiC.

MaTepuanbl ¥ MeToAbl. OKCNEPUMEHT NPOBEAEH Ha KpbICax NHWM BucTap: KOHTpOMbHas rpynna BkMovana 5 noxHo-
0MNepUPOBaHHbIX KpbIC; 20 XMBOTHBIM BbINONHEHA NepeBsi3ka U NyHKumMs cnenoit kuwku (CLP). MimmyHoructoxummndeckoe
nccneposaHve akcnpeccun benka GFAP npoeedeHo B matepuane Kopbl, MOAKOPKOBOro 6enoro BellecTsa, rvnnokamna,
Tanamyca, XBoctatoro sapa/ckopnynbl B cpok ot 20 fo 48 yacos nocne CLP-npoueaypel.

Pesynirathl. HaunHas ¢ 12 yacos nocne CLP-npoLenypel, Y XMBOTHbIX Ha4Yanm NporpeccpoBaTh NpuaHakv nepropbuTanbHoi
3KCCydaLmMm, NUMNO3PEKLINS, TUNEP-/TMNOTEPMUS, Anapes, coumnarnbHas U3onsLms, NeTaprus v PECNYPaTOpHbIE HapyLLEHNS.
B nepuog ¢ 20 go 38 yaca 9 XMBOTHbIM Ha POHE 3HAYMTENBHOTO YXYALLIEHWUS! COCTOSIHWS NPOBEAEHA 3BTaHa3Ws (Noarpynna
CLP-B - norn6wuwme kpbicsl), 11 ocobelt BbhKUNM [0 KOHLIA 3KCriepnmeHTa, 48 yacos (nogrpynna CLP-A — BbhkvBLUME XMBOT-
Hble). B nogrpynne CLP-B B cpoke ¢ 20 fo 38 yaca nocne npoueaypbl CLP B ronoBHoM mMo3re Habntoaanu 4OCTOBEPHOE
(OTHOCUTENBHO KOHTPOMS) PErMOHanbHO-CNELMMUYECKOE AMHAMUYECKOe yBenuyeHne ypoBHs akcnpeccun GFAP: B kope — Ha
465 %, nogkopkoBom Henom BeLectse —Ha 198 %, runnokamne —Ha 250 %; ¢ 23 yaca — Ha 18 % B xBocTaTtom sigpe/ckopnyne.
B Tanamyce foctoBepHoe n3meHeHne ypoBHs akcnpeccun GFAP He BbisiBNeHO. B kope 1 runnokammne BbPKUBLUMX XXMBOTHbIX
yepes 48 4 nocne CLP yctaHoBneHb! 6onee BbiCcokMe 3HaqeHns akcnpeccun GFAP no cpaBHEHMIO ¢ rpynmnor NorubLLMX KpbIC.

BbiBogpbl. B ycrnosusx akcnepumeHTansHoit CAD 0TMEYEHO paHHee AMHaMMYECKOE NOBLILLEHWE PEaKTUBHOCTW acTPOrumM B
Kope, runnokamne, 6erom BeLLEeCTBE U XBOCTATOM siApe/cKopriyne rofloBHOM Mo3ra ¢ Hanbonee CyLLEeCTBEHHbIM NOBbILLEHNEM
rokasatenen B KOpe W rvnnokamne. 3To NOTEHLManNbHO YKasbiBaeT Ha OTHOCUTENLHO 6onee ys3BUMbIe ANS MOBPEXOAMOLLMX
¢hakTopoB 06nacTv Mo3ra, a TaKke Ha MecTa Haubornee akTUBHOTO MEXKMNETOYHOIO B3aMMOAENCTBMS NPU CUCTEMHOM BOCNa-
neHuun. bonee BbICOKME 3HaYeHMs akcnpeccun GFAP B kope v runnokamne BbPKUBLUMX KMBOTHBIX k 48 yacam akcnepumeHTa
OTHOCUTENbLHO NokasaTenel rpynnbl NOrMbLLIKMX KPbIC YKasbiBalOT Ha YCUIEHWEe acTpOrnnarnbHOM PeakTMBHOCTW B AaHHbIX
obnacTtsx Mo3ra B 3TOT nepuog, Ha hoHe OTHOCUTENBHO 6onee BraronpUSITHOTO KIIMHUYECKOTO TeHEHNs 3aboneBaHus.

Sepsis is one of the most common life-threatening states
leading to intensive care units (ICU) admission and
patient’s death [1]. Sepsis-associated encephalopathy
(SAE)—is a complex brain dysfunction on the background
of sepsis with the incidence up to 70% of all septic ICU
patients [2]. Clinical course of SAE ranges widely from
sickness behavior to coma and associated with higher
risks of lethal outcome and frequent development of
long-term cognitive impairment [3,4].

Pathophysiology of SAE is linked to blood-brain barri-
er (BBB) breakdown, neuroinflammation, water and neu-
rotransmitter disbalance, glial and neuronal dysfunction
and death, meanwhile, these mechanistic components
seem to be not universal but rather context-dependent
in each case and region-specific for the brain.

Astrocytes, the most numerous cell population inside
the central nervous system (CNS), constantly provide
wide range of fundamental homeostatic functions inclu-
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ding neurotransmitter and water balance, microcirculation,
BBB permeability, synaptic function and plasticity etc. [5].

In conditions of SAE, as well as in the whole spectrum
of neuropathologies, astrocytes become reactive but in
case of loose homeostatic capacity (astrodegeneration
with astroglial atrophy and pathological remodeling of as-
trocytes) might account to the failure of tissue homeostasis
leading to diverse severe functional CNS disorders [6].
Astrogliosis combines remodelling of genetic, morpho-
logical and functional phenotype of cells leading to their
hypertrophy, upregulation of glial fibrillary acidic protein
(GFAP), changing in receptors function and secretome
modification [7]. GFAP is one of the intermediate filament
proteins of mostly matured astrocytes and its increased
expression is considered as a key marker of astroglial
reactivity and is the most commonly used as a hallmark
of reactive astrocytes in both human and animal brain
[8]. Animal models and tissue cultures studies provided
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evidence of highly beneficial effects of increased GFAP
expression during tissue damage in context of various
pathologies suggesting protective potential of astroglial
reactivity [9], although for many decades and still this
mention is highly speculative [10].

The role of reactive astrogliosis and its specificity
throughout the brain during SAE is still ambiguous and
needs further clarification determining the relevance of
presented study. Considering close interaction between
neuroglial populations in healthy and diseased brain
as well as the results of our previous study showing
region-specific diversity of microglial reactivity during
experimental SAE, it seems critical to reveal the level of
astroglial reactivity in the same brain regions to assess
compatibility of glial reactiveness.

Aim
To determine immunohistochemical features of GFAP

expression in the various regions of the brain in the model
of rodent experimental sepsis.

Materials and methods

The study was performed in Wistar rats, 200-300 g
(“Biomodelservice”, Kyiv, Ukraine). The animals were
kept under standard conditions, with free access to food
(standard food for rats, “Biomodelservice”, Kyiv, Ukraine)
and water. All experimental procedures were ruled in ac-
cordance with the European Convention for the Protection
of Vertebrate Animals Used for Experimental and other
Scientific Purposes (Strasbourg, 18 March 1986; ETS
No. 123) and the Directive 2010/63/EU on the protection
of animals used for scientific purposes.

Experimental animals were subjected to the cecal
ligation and puncture (CLP) septic model in rodents.
Rats were divided into 2 groups: CLP group (n = 20) and
sham-operated control group (n = 5). All further experi-
mental stages were conducted by the way displayed in our
previous paper [11]. Within 2 hours after CLP-procedure,
rats were routinely observed every 30 min, further every
6 hours up to 48 h-time-point after operation. Starting
from the 12 hour the following clinical signs gradually
increased in animals as periorbital exudation, piloerection,
diarrhea, fever/hypothermia, social isolation, deep letha-
rgy and severe respiratory disorders. During the period
of 20-38 h after CLP-procedure, in the main group of
animals, 9 rats showed expressed mentioned clinical
symptoms and were euthanized (CLP-B — non-survived/
lethal), 11 animals survived until 48 hours — end-point
of the experiment (CLP-A — survived). Sham-operated
control rats (CLP-C) showed no lethal outcomes. Animals
from CLP-A and CLP-C groups were sacrificed at 48
hours after CLP-procedure by intraperitoneal overdosing
of sodium thiopental.

Transversal sections of the rat brain were fixed in
10 % buffered formalin, conventionally processed and
embedded in paraffin. Histopathological analysis of
samples was performed using hematoxylin-eosin stained
sections. Immunohistochemical (IHC) study was run in
accordance with the protocol of the antibody manufacturer
using mouse monoclonal anti-GFAP primary antibody
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Table 1. The level of GFAP expression in the various regions of the rat brain

in different studied groups expressed in the percent of positive labels in standardized

field of view of the microscope (S rel. (%)). Data are displayed as median (Me)

and lower, upper quartiles (Q1; Q3)

cLp-A cLes cLpc

Cortex 16.32 (16.06; 17.51)  14.75 (12.97; 15.36)*t
Subcortical white matter ~ 30.47 (26.90; 32.92)*  30.01 (25.32; 30.60)*
Hippocampus 19.44 (18.78; 20.60)"  15.49 (16.94; 18.21)*t
Thalamus 4.04 (3.78; 4.58) 3.92 (3.20; 4.46)

Caudate/putamen

8.18 (7.56; 11,17 8.09 (6.27; 11.26)"

261 (2.58; 3.20)
10.04 (6.98; 11.27)
4.43 (2.92; 5.04)
3.83 (3.20; 4.42)
6.82 (5.66; 7.48)

*: statistically significant differences compared to control values (P < 0.05) are marked with an
asterisk; *: significant differences between CLP-A and CLP-B groups (P < 0.05); CLP-A: survived;

CLP-B: non-survived; CLP-C: control.

(clone ASTROG, Thermo Scientific, USA) and Ultra Vision
Quanto Detection system with DAB (Thermo Scientific
Inc., USA). The products of the immunohistochemical
reaction were evaluated at x200 in the standardized field
of view (SFV) of the Scope. A1 “Carl Zeiss” (Germany),
Jenoptik Progres Gryphax 60N-C1"1,0x426114 (Germa-
ny) photo-camera and Videotest-Morphology 5.2.0.158
(Video Test LLC, RF) program. The level of GFAP pro-
tein expression in the tissue section was analyzed as
the relative area (S rel., %) of GFAP*-stained labels to
the total area of an SFV. For the comparative analysis of
the noted criterion, such brain regions as sensorimotor
cortex, subcortical white matter, thalamic, hippocampal,
and caudate nucleus/putamen regions were studied. We
analyzed five SFVs of each listed brain region for each rat.

Statistical procedures were performed using Sta-
tistica® for Windows 13.0 (StatSoft Inc., license No.
JPZ8041382130ARCN10-J) with evaluation of the me-
dian (Me) and lower and upper quartiles (Q1; Q3). The
comparison of the differences between studied groups
was carried out using the Mann—-Whitney U-test and Kru-
skal-Wallis test. The results were considered statistically
significant at 95 % (P < 0.05).

Results

During conventional light optical histopathological ana-
lysis of the samples from different brain regions of all
experimental groups, the shape and size of astrocytic
bodies and nuclei did not show prominent changes.
While immunohistochemical study revealed substantial
morphological shifting of astroglia. Comparing different
brain regions in control CLP-C sham-operated rats at
48 h of the experiment we noted significant nonequiv-
alence of the GFAP expression with the highest level in
the subcortical white matter — 10.04 (6.98; 11.27) % and
the lowest one in the cortex — 2.61 (2.58; 3.20) % (Table
1). In control animals the morphology of conditionally
intact astrocytes presented region-dependent diversity.
Cortical GFAP* astroglia were mostly represented by
typical protoplasmic forms with relatively small nucleus
and cell body with moderate branching of fine medium
length processes forming small extensions in the peri-
capillary endfeet. GFAP-positive astrocytes of the white
matter were characterized by morphology of fibrous forms
— had slightly smaller cell body with lesser branching but
more thick processes, which as well as cortical forms did
not overlap processes of the nearest astrocytes. GFAP*
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Fig. 1. The dynamics of GFAP* expression after CLP-procedure in the cerebral cortex
of animals in the lethal group.
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Fig. 3. The dynamics of GFAP* expression after CLP-procedure in the hippocampus of
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Fig. 2. The dynamics of GFAP* expression after CLP-procedure in the subcortical white
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astrocytic pool of the hippocampus, thalamus and caudate
nucleus/putamen differed by relative morphological com-
plexity and included the both mentioned morphological
phenotypes with the prevalence of the fibrous one. In
the vast majority of brain regions of sham-operated rats
GFAP* astroglia tended to localize in close contact with
the vascular walls, forming a well-defined coupling (Figs.
57,9, 11).

Experimental CLP-A (survived) and CLP-B (non-sur-
vived) groups showed more serious difference both in
the GFAP expression degree and in the time period of
its increase during the experimental course.

As well as in control animals the highest numerical
indicators of GFAP expression in rats after CLP were in
subcortical white matter. Thus, in CLP-A group the relative
area of GFAP* labels had the highest data among all brain
regions and experimental groups, and was equal to 30.47
(26.90; 32.92) %, P < 0.05 comparing to control, thereby
exceeding control indicators by 3 times (by 203 %). In
the CLP-B non-survived rats, elevation of GFAP Srel. (%)
also displayed statistical validity and was equal to 30.01
(25.32; 30.60), exceeding control indicators by 198 %.
Simultaneously, there was no statistically significant dif-
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Fig. 4. The dynamics of GFAP* expression after CLP-procedure in the caudate nucleus/
putamen of animals in the lethal group.

ference between indicators of CLP-A and CLP-B groups
in this region (Table 1).

When comparing the reliable increasement of GFAP
level in relation to control values, it was found that
the lowest one was typical for caudate nucleus/putamen
region and was equal to 8.18 (7.56; 11,17), (exceed con-
trol indicators by 20 %) and 8.09 (6.27; 11.26), (exceed
control indicators by 18 %) for CLP-A and CLP-B groups
respectively, with no statistical difference between noted
groups (Table 1).

In the hippocampus the reliable increasement of
the GFAP S rel. (%) comparing to control was even more
expressed then in subcortical white matter and was equal
to more than 4 times increasement in the CLP-A group of
survivors. Thus, the values of GFAP S rel. (%) in CLP-A
and CLP-B groups were respectively: 19.44 (18.78;
20.60), (exceed control indicators by 339 %) and 15.49
(16.94; 18.21), (exceed control indicators by 250 %);
(significant at P < 0.05 comparing to control and between
each other) (Table 1).

The most substantive increasement of the GFAP
expression was noted in the cortex of CLP-A survival ani-
mals, where it was equal to more than 6 times compared

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.



Original research

Fig. 5. Cortical expression of GFAP in the control rat 48 h after the sham procedure Fig. 6. Cortical expression of GFAP in the survived rat 48 h after the operation
(anti-GFAP, Thermo Scientific, USA). x200. (anti-GFAP, Thermo Scientific, USA). x200.

Fig. 7. White matter expression of GFAP in the control rat 48 h after the sham procedure Fig. 8. White matter expression of GFAP in the survived rat 48 h after the operation
(anti-GFAP, Thermo Scientific, USA). x200. (anti-GFAP, Thermo Scientific, USA). x200.

Fig. 9. Hippocampal expression of GFAP in the control rat 48 h after the sham procedure Fig. 10. Hippocampal expression of GFAP in the survived rat 48 h after the operation
(anti-GFAP, Thermo Scientific, USA) x200. (anti-GFAP, Thermo Scientific, USA) x200.

Fig. 11. Caudate nucleus/putamen expression of GFAP in the control rat 48 h after Fig. 12. Caudate nucleus/putamen expression of GFAP in the survived rat 48 h after
the sham procedure (anti-GFAP, Thermo Scientific, USA). x200. the operation (anti-GFAP, Thermo Scientific, USA). x200.
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to control. In CLP-Athe expression of the marker was sub-
stantially higher than in CLP-B group, respectively: 16.32
(16.06; 17.51), (exceeding control indicators by 525 %)
and 14.75 (12.97; 15.36), (exceeding control indicators
by 465 %); (significant at P < 0.05 comparing to control
and between CLP-A and CLP-B) (Table 1).

Although the values of GFAP expression were
increased comparing to sham-operated rats in the thala-
mus, the difference between all three groups for this region
was not statistically reliable (Table 7).

Summarizing the above, the highest values of GFAP*
S rel. (%) in all studied regions were typical for the sur-
vived CLP-A animals with the most substantial increase in
the cortex and hippocampus (comparing to control rates).
The significant difference in values of GFAP expression
between operated groups was revealed for the cortical
and hippocampal regions with higher medians in survived
animals 48 h after procedure compared to the medians
of CLP-B indicators across all time-points.

In CLP-B group, during the postoperative period
the elevation of GFAP indicators reflected the smooth
dynamic curve (Figs. 1-4). Depending on the time pe-
riod after CLP-procedure when animals of CLP-B group
began displaying profound clinical signs of systemic
decompensation and was sacrificed, the levels of GFAP
expression both displayed specificities. The maximal sig-
nificant values of the GFAP S rel. (%) was found 38 h after
the operation in all the studied regions except thalamic,
where increased indicators were not statistically reliable
(Figs. 1-4). Unlike the cortical, white matter and hippo-
campal regions, where significant elevation of the GFAP
expression was found at 20 h after CLP-procedure, in
caudate nucleus/putamen region it was noted only at 23 h
after CLP-procedure.

During histopathological study of ICH sections, the in-
creased numbers of GFAP* cells per SFV were immedi-
ately noted. The morphology of GFAP-positive astrocytes
differed by appearance of territorial domain overlapping
between neighboring cells when their cell bodies lay
in close proximity to each other, and their numerous
thickened processes crossed with each other, forming a
kind of rough fibrous network. Capillary endfeet of such
astrocytes thickened, clearly delineating the vascular walls
over a large extent. The most expressed mentioned mor-
phological shifting was typical for subcortical white matter
and hippocampal regions (Figs. 6, 8, 10, 12).

Discussion

In the healthy mammal brain, a wide array subtypes of as-
trocytes were recognized according to their developmental
lineage, genomics, proteomics, receptor expression,
morphology and physiology [8,12,13]. Besides protoplas-
mic and fibrous glia there are other morpho-functional
phenotypes as radial glia known as neuronal and glial
progenitors during brain development, ependymal glia,
perivascular glia, tanycytes, Bergmann cerebellar glia,
Miiller glia of retina and velate glia [12]. Within the hu-
man CNS astroglial population also includes special
unique forms as interlaminar astrocytes and the varicose
projection astrocytes [12,14]. Molecular heterogeneity of
astroglia seems much complex. Studies have revealed
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that the same morphological phenotype can differ by
expression of molecules involved in cell function either
across different brain regions as well as within the same
area. It is supposed that noted proteomic and functional
heterogeneity of astroglia may determine the special
vulnerability of distinct brain regions to specific inner and
outer insults [14]. Regarding special astroglial markers,
they were not exclusion. Among the most broadly used
molecular markers for astroglial identification including
GLT-1 (EAAT2), GLAST (EAAT1), aquaporin-4, S1008,
Aldh1L1, glutamine synthetase, connexins 30 and 43,
GFAP takes a leading position. Even physiologically
all mentioned markers are not equally expressed by all
subpopulations of astrocytes across the brain and display
substantial diversity, allowing to assume that mentioned
heterogenous phenotypes do not shape the whole exten-
sion of suggested diversity and the latter might be greatly
specified by the brain region, age, physiological state of
the brain and the kind of pathological stimuli.

Due to GFAP molecule has eight different isoforms,
there is increased possibility of its diverse expression by
different subpopulations of astrocytes [15,16]. It has been
estimated that astrocytic volume is much bigger than
their GFAP* profiles display, as their fine processes are
mainly GFAP- and although currently GFAP considered
as the optimal marker for astroglial detection, it can re-
veal only up to 15 % of total cell volume in rodent brain
[12]. Upregulation of GFAP is a sign of the most reactive
astrocytes, however, not all variety, therefore does not
decode the function and heterogeneity of the population
studied with this marker.

It was evidenced that during aging in rodents
the expression of GFAP increased regionally including
such areas as basal ganglia, hippocampus and corpus
callosum [14] and may vary even across different areas
of hippocampus [17]. Results of the recent study have
demonstrated the higher GFAP expression in the adult
spinal cord compared to the whole brain in health and
after focal demyelinating injury [18].

Neuroinflammation is one of the principal processes
involved in the pathophysiology of SAE as well as excito-
toxicity due to neurotransmitter dysfunction, and ischemic
lesions. Astrocytes are considered as critical players
of neuroinflammatory CNS response. They involved in
engaging and retaining leukocytes at damaged brain
regions, produce both anti-inflammatory and proinflam-
matory cytokines, anti-oxidants, free radicals etc., thus
controlling inflammatory response magnitude. In case of
systemic inflammatory challenge, astrocytes tend to in-
crease secretion of pro-inflammatory cytokines acquiring
neurotoxic properties and persist longer in pro-inflamma-
tory phenotype in relation to microglial counterparts [7].

In our recent study linked to microglial phagocytic
activity in the experimental SAE, we have revealed
the brain regions where glial reactiveness was the most
intense in the white matter and caudate/putamen which
was suggested as indication of the regions with the most
profound tissue damage and active neuroinflammatory
response to systemic inflammation [19]. The current study
has evidenced that astroglial reactivity generally showed
a similar trend in timing and localization of the most active
events in comparison to microglial reactions in the same
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pathologic conditions. In all studied cases of non-survived
CLP-B group of animals there was early (starting from
the 20 h) increase in GFAP expression in the sensorimotor
cortex, subcortical white matter and hippocampus and
in caudate nucleus/putamen region at the 23 h after
CLP-procedure. This results almost completely reflect
the behavior of microglia within noted brain regions
except only caudate/putamen region where astroglial
reactiveness was belated compared to microglial one.
Thalamic area in both our studies displayed absence of
statistically significant increase in GFAP expression which
likely may indicate this region or astroglial population of it
as the least susceptible to the toxic influence of aggressive
factors that arise in the brain medium under conditions
of systemic inflammation. The most pronounced en-
hancement of the GFAP expression compared to control
showed cortical and hippocampal regions of survived
animals (6-fold and 4-fold, respectively) which potentially
indicate the most vulnerable brain regions for incoming
systemic aggressive molecules and/or local damaging
factors, as well as locations of the most active glia-glia/
glia-neuron interactions in response local homeostatic
failure. These regions should receive more attention in
further studies on SAE pathophysiology as zones of highly
up-regulated glial reactivity, which per se might serve as
a marker of tissue processes of particular importance in
pathogenesis of any kind of brain pathology. The higher
values of GFAP expression in the cortex and hippocampus
of survived CLP-A animals in respect to CLP-B levels in
the same areas may indicate the principal role of reactive
astrogliosis in the mechanisms of tissue adaptation in
the noted regions to the arisen pathologic condition and
may suggest the particular significance of mentioned
regions in the mechanisms of SAE.

Conclusions

1. Starting from the 20" hour after CLP-operation
(from the 23 h in caudate nucleus/putamen), the reliable
(relative to control) region-specific dynamic increase in
GFAP expression was observed in the cortex, subcortical
white matter, hippocampus, caudate nucleus/putamen of
the rat brain (except the thalamus) and the most substan-
tive increase of indicators in cortex and hippocampus. The
latter potentially may indicate the most vulnerable brain
regions affected by damaging factors, as well as locations
of the most active intercellular communication in response
to systemic inflammatory challenge.

2. Higher values of GFAP expression in the cortex
and hippocampus of survived animals at 48 hours of
the experiment, compared with indicators of non-survived
group, indicate increased astroglial reactivity in these
brain regions at the noted time period, accompanied by
relatively more favorable clinical course of the disease.

Prospects for further research. Given the mecha-
nisms of SAE are still to be elucidated and suggesting
special role of glial reactivity in these processes, it would
be reasonable to proceed further studies in the field of
brain intercellular communication in response to systemic
inflammation.
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OcobauBocTi CKAaAy MiIKPO6iOTH KULLEUHUKA Y XBOPUX
Ha apTepianbHy rinepreHsito 3 abA0OMiHaAbHUM OXKUPIHHAM

C. M. KoBanb 2 *AEF | 0, CHirypcbka®8¢P K, 0. Owko BP0, B. MUCHUUEHKO(2BCD
B. 0. lanbunHcbKa 28

AY «HauioHanbHUI iHCTUTYT Tepanii imeHi A. T. Manoi HAMH Ykpainu», M. XapkiB

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

MeTa poboTu — B1B4NTH 0COBNMBOCTI cknagy Mikpobiotn kuweyHuka (MK) y xBopux Ha apTepianbHy rinepTeHsito (Al), ska  Katouosi cnosa:

nepebirae Ha Tni abgomiHanbHOro oxupiHHS (AO). Mikpobiota

. . L KULLEYHUKA,
Matepianu Ta meToau. HaBegeHo pesynbratn o6cTexkeHHs 70 xBopux Ha Al 2-3 cTyneHiB (46 naujeHtie 3 AO, 24 6e3 aprepianbha
OXMPIHHS — 3 HopMarbHot mMacoto Tina (HMT)). Mpyna koHTponto Bkmtoyana 20 npakTuyHo 3nopoBux oci6 i3 HMT. XBopum rinepreHain
3aiNCHANM AeTanbHe KniHivHe, nabopatopHe 1 iHCTpyMeHTanbHe obcTexeHHs!. KinbkicHnii cknag MK BusHaqanu metogom a6AOMiH aM;H e
nonimMepasHoi NaHLKroBoi peakuii 3 ribpuanaaLiiHo-ryopecLEHTHOK AETEKLIEK pe3ynbTaTiB Y PeXuMi pearnbHOro Yacy 3 OKMpIHHA.

BukopucTaHHam Tect-cuctemu «KKOJIOHO®IIOP-16 (GioueHo3)» («ANTbOA-JIAB»). CTaTuCTUYHWIA aHani3 pesynbTaTiB BUKO-

Hanu 3a gonomoroto Microsoft Excel 17.0, Bukopuctanu ctaHgapTHi METoau.
Navonoris. 2021.

Pe3ynkratu. Beranosunu cyTTeBi amitm cknagy MK y nauieHTiB 3 Al wo nepebirae Ha tni AO, NOPIBHAHO 3 NPaKTUYHO  T.18, Ne 3(53).
300poBIMMM 0coBamu Ta xBopumK Ha Al 6e3 oxmpiHHa (3 HMT). Y rpyni xsopux Ha Al 3 AO BusiBUNM BiporiaHe 3MeHLueHHs G- 303-310
kinbkocTi Lactobacillus spp., Bifidobacterium spp., Faecalibacterium prausnitzii i Akkermansia muciniphila NOpIBHSHO 3 NPak-  *g-mail:

TH4HO 3g0oposumm ocobamu. KinekicTb Faecalibacterium prausnitziii Akkermansia muciniphila y Lux nauieHTIB TaKOX BIPOTiAHO  sergekovalmd@gmail,
HKYa, Hix y xBopux Ha Al i3 HMT. CnisBigHoweHHs Bacteroides fragilis/Faecalibacterium prausnitzii BiporigHo BuLLe, Hixy — com

rpyni KOHTPOIKO Ta rpyni xBopux 3 Al” 6e3 oxmpiHHS (3 HMT).

BucHoBku. Pesynbsratv 4OCTIIKEHHS BKasyOTb Ha MOXIMBY porb AediumnTy Takux npeactasHukie MK, sk Lactobacillus spp.,
Bifidobacterium spp., Faecalibacterium prausnitzii, Akkermansia muciniphila Ta NigBULLEHHS NOKA3HWKa CMiBBIAHOLLIEHHS!
Bacteroides fragilis/Faecalibacterium prausnitzii 8 natoreHesi Al, o nepebirae Ha ni AO.

The features of the composition of the gut microbiota in patients with hypertension Key words:

and abdominal obesity gut microbiota,
arterial
hypertension,

S. M. Koval, I. O. Snihurska, K. O. Yushko, 0. V. Mysnychenko, V. Yu. Halchynska

The aim of this work was to study the features of the composition of the gut microbiota (GM) in patients with arterial hyper-
tension (AH), which occurs against the background of abdominal obesity (AO). Pathologia
2021; 18 (3), 303-310

abdominal obesity.

Materials and methods. The paper presents the data on examination of 70 patients with AH of 2—-3 degrees (46 patients with AO
and 24 patients without obesity —with normal body weight (NBW)). The control group included 20 apparently healthy individuals
with NBW. The patients underwent detailed standard clinical, laboratory and instrumental examination. Determination of the
quantitative composition of GM was carried out by the method of polymerase chain reaction with hybridization-fluorescence
detection of results in real time using the test system “COLONOFLOR-16 (biocenosis)” (“ALFA-LAB"). In this work, a statistical
analysis of the obtained data was carried out using standard methods and Microsoft Excel 17.0.

Results. A significant change in the composition of GM were found in patients with AH, which proceeds against the back-
ground of AQO, in comparison with apparently healthy individuals and with patients with AH without obesity (with NBW). In the
group of AH patients with the presence of AO, significant decrease in the number of Lactobacillus spp., Bifidobacterium spp.,
Faecalibacterium prausnitzii and Akkermansia muciniphila was found in comparison with apparently healthy individuals. The
number of Faecalibacterium prausnitzii and Akkermansia muciniphila in these patients was also significantly lower than in
hypertensive patients with NBW. At the same time, the ratio of Bacteroides fragilis/Faecalibacterium prausnitzii was significantly
higher than in the control group and the group of hypertensive patients without obesity — with NBW.

Conclusions. The results of the study indicate a possible role for the deficiency of such representatives of GM as Lacto-
bacillus spp., Bifidobacterium spp., Faecalibacterium prausnitzii and Akkermansia muciniphila and an increase in the ratio
of Bacteroides fragilis/Faecalibacterium prausnitzii in the pathogenesis of AH, which occurs against the background of AO.

OcobeHHOCTH cocTaBa MUKPOOUOTbI KULLEYHMKA Y OOAbHBIX apTepUaAbHOM rMNepTeH3nen
¢ a6A0MMHAAbHBIM O)XXMPEHUEM

C. H. KoBanb, U. A. CHerypckas, K. A. IOwko, 0. B. MbicH1ueHko, B. H0. faabuMHCKas

Llenb pa6oTbl — U3y4nTb 0COBEHHOCTU cOCTaBa MMKPOOMOTHI kuweyHuka (MK) y GomnbHbIX apTepuanbHoi runepTeHsanei
(AIN), koTopas npoTekaeT Ha hoHe abaomMuHanbHoro oxwupeHus (AO).
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Marepuansi v metoabl. MpeacTtaBneHbl 4aHHble 06cnenoBaHis 70 6onbHbix Al 2-3 cTenenu (46 nauneHToB ¢ Hanmnumem AO,
24 Be3 oxupeHns — ¢ HopmanbHoi Maccon Tena (HMT)). Mpynna koHTpons Bknovana 20 npakTM4ecku 30opoBbIX UL C
HMT. BonbHbIM NPOBEAEHO AeTanbHOe KIMHMYeckoe, NabopaTopHoe 1 MHCTPyMeHTanbHoe obcnenoBanne. Konnyecten-
HbI coctaB MK onpegensny MeTofoM NonMMepasHoii LIEMHON peakuum ¢ rmbpuamn3aumoHHO-pnyopeCcLIEHTHON AeTekumei
pe3yrnsTaToB B PEXMME pearibHoro BpeMeHM ¢ 1cnornb3oBaHueM TecT-cuctembl «KONTOHO®ITOP-16 (6uoueHos)» («ATTbOA-
JIAB»). CtatucTuyeckuii aHanun3 pesynsTaToB BbINOMHUKM ¢ nomollbio Microsoft Excel 17.0, ncnons3osanu ctaHgapTHble
meToAb!.

Pe3ynkTaTthl. YCTaHOBNEHBI CyLLECTBEHHbIE U3MeHeHust cocTaBa MK y GonbHbix Al koTopas npotekaeT Ha ¢oHe AO, B
CPaBHEHUM C NPaKTUYECKW 300POBLIMM UMK 1 ¢ nauueHTamu ¢ Al 6e3 oxwvperns (c HMT).

B rpynne 6onbHbix Al ¢ Hannumnem AO ycTaHOBNEHO JOCTOBEPHOE CHMeHe konuyecTsa Lactobacillus spp., Bifidobacterium
spp., Faecalibacterium prausnitzii v Akkermansia muciniphila B cpaBHeHUI C NPaKTUHECKW 30,0POBLIMU NuLiaMu. Konuyectso
Faecalibacterium prausnitzii v Akkermansia muciniphila y 3Tux nauyeHTOB Takke [JOCTOBEPHO HUXeE, YeM y BornbHbix Al ¢
HMT. CooTHowwenue Bacteroides fragilis/Faecalibacterium prausnitzii BOCTOBEPHO BhILLE, YeM B rPynne KOHTPOSS 1 B rpynne
6onbHbIX Al 6e3 oxupeHus (¢ HMT).

BbiBoab!. Pe3ynbrathl UCCrnenoBaHus ykasblBaroT Ha BO3MOXHYHO porb Aedomumta Takux npeactasutenen MK, kak Lactobacillus
spp., Bifidobacterium spp., Faecalibacterium prausnitzii, Akkermansia muciniphila v NoBbILLEHNS NOKa3aTENs COOTHOLLIEHUS

Bacteroides fragilis/Faecalibacterium prausnitzii B natoreHese Al, koTopasi npotekaet Ha doHe AO.

BuBueHHI0 apTepianbHoi rinepTeHsii (Al) y xBopux 3
OXWPiHHAM, nepesyciM abaomiHanbHUM, NpUaINSaTL
yumany yeary [1,2]. Ak nokasyoTb focnimxeHHs, Al
3nebinbLuoro nepebirae Ha Tni abAoMiHaNBHOTO OXMUPIH-
Hs1 (AO), i Le 3HaYHO YacTille NPU3BOANTL [0 PO3BUTKY
TSXKKMX CEPLIEBO-CYANHHMX | HMPKOBUX YCKNaAHEHb,
repegyacHol BTpaTy npawuesgaTHOCTi Ta CMEPTHOCTI
HaceneHHs [2,3].

Al' Ta AO MalTb HU3KY CrifIbHUX MaTOreHeTUYHIX
MEXaHi3MiB, L0 CMPUYMHSAIOTH iXHE MPOrpecyBaHHs Ta
MPUCKOPEHHS PO3BUTKY TsHKKMX yeknagHeHb Al [3,4]. Ta-
KUMW MeXaHi3MaMu HUHI BBaXatoTb aKTUBALLit0 PEHiH-aH-
riOTEH3MH-anbAOCTEPOHOBOI Ta CMMMATO-aApPeHanoBoi
CHCTEM, TiNepiHCYMIHEMIIO, iHCYMiHOpe3ncTeHTHICTb (IP),
nigBuLLEHHA peabcopbuii HaTpilo HUPKaMK, 3aTPUMKY
pigvHK Ta 36inblUeHHs 06’eMy LIMPKYMOYOi nnasmu
[3,5,6]. 3a ymoB komopbigHoro nepebiry rinepreHsii
Ta OXUPIHHS y XBOpUX Habarato paHiwe opmyeTbCs
KOMMnekc MeTaboniyHMX NopyLUeHb, SKUA NPU3BOAUTH
[0 PaHHBOTO PO3BUTKY aTEPOreHHNX ypaKeHb, iLLIEMIYHOT
xBopobu cepus, cepLesoi HegocTatHocTi (CH), xpoHiuHoi
xBopobu HUpoK (XXH) [3,4,7].

OTxe, Bkpal HeobxiaHe nornubneHe BUBYEHHS
NaToreHeTUYHMX naHok Al y XBOPUX 3 OXUPIHHAM Ans
po3pobreHHst HOBMX NiAXoiB A0 NikyBaHHS, npodinak-
TUKM LIMX 3aXBOPOBAHb.

B octaHHe fecatupivys akTyansHUMM € JOCTIiKEHHS
poni mikpobiotn kuweyHuka (MK) y natoreHesi cepue-
BO-CYAMHHYX | MeTaboniyH1X 3axBoproBaHb, sk-0T Al Ta
OXUpiHHS [8,9].

Tak, ony6nikoBaHO BifOMOCTi MPO NEBHi BiAMIHHOCTI
KinbkicHoro Ta sikicHoro cknagy MKy xsopux Ha Al i
naujieHTiB 3 oxupiHHaM [10-12], npo yy4acTb Okpemux
komnoHeHTiB MKy cknagHux npouecax perynauii apte-
piansHoro Tucky (AT) Ta macu Tina [13—15], B po3BuTky
nepeuHHOi Al Ta AO [9,12]. OgHak HIHI HeMae eanHOro
nornsay Ha Te, ki came 6akTepii acoLitolTbes 3 po3BUT-
KoM rinepTeHsii B nauieHTie 3 AO.

Merta po6otu

Busuutn ocobnmeocTi cknagy MK y xBopux Ha Al wo
nepebirae Ha Tni AO.
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O6ctexunu 70 xBopux Ha AT, sika nepebirana B Mexax
2-3 ctynens Ta |l cTapii: 45 Yonosikis i 25 XiHOK BiKOM
40-65 poki. OBCTexeHHs! 30iNCHUNK Y BigAiNeHHi ri-
nepTeHsiii Ta 3axBoptoBaHb HUPOK [Y «HauioHanbHui
iHcTuTyT Tepanii imeHi J1. T. Manoi HAMH Ykpaitn».

KpuTepii 3anyyeHHs B JOCHIQKEHHS — HAsiBHICTb
MUCbMOBOI 3ron XBOPOro Ha yyacTb, Bik 40-65 pokis,
piarHoctoBaHa Al 2-3 ctyneHs (Il ctagii) Ha Tni AO abo
HopmanbHoi Macy Tina (HMT).

Y OOCTIMKEHHS He 3armyyani XBOpWX Ha BTOPUHHY Al
cTabinbHy cTeHoKapaito BULLE Hix Il dyHKLOHamNbHMI Knac
(®K), navjeHTiB i3 rocTPpUM KOPOHApPHWM CUHAPOMOM Ta
iH(hapkTOM Miokapaa B aHamHesi, 3 dhibpunsuieto nepen-
cepab, CH -V ®K (3a NYHA), Bagamu cepugs (Bpomke-
HMY abo HabyTyMK), LykpoBuM ajabetom (L) Ta iHwmmm
€HOOKPUHHMMW 3aXBOptoBaHHAMM, XXH BuLe Hix Il cTagis,
0Ci6 i3 TSXKMMY KOMOPBIOHUMU 3aXBOPIOBAHHAMM (OHKO-
NOMiYHUMM, BPOHXOMEreHEBNMM, LLIYHKOBO-KVLLKOBUMM;
3aXBOPHOBAHHSIMM MEYIHKM), @ TAKOXK XBOPYIX, KOTPI B OCTaHHI
3 Mmicsai oTprMyBanu aHTMbaKTepiankHi npenapary.

MauieHTam 3gincHUNW getanbHe kniHiyHe, nabopa-
TOPHE N IHCTPYMEHTanbHE 0OCTEXEHHS ANs AiarHOCTUKN
cTyneHs TshkkocTi Al Ta AO, BUSHAUYEHHS pu3iKy yeknaa-
HEHb 3a pekoMeHaLisMu €Bponeicbkoro ToBapuUcTBa
Kapaionoris i €Bponencbkoro ToBapuUcTBa rinepTersii [2].
[liarHOCTWKy OXMPIHHS 30iMICHIOBANN 3rifHO 3 PEKOMEH-
dauiamu BOOS [16], BpaxoByroun Ha3BaHi pekomeHzaLlii
€BponeincbKoro ToBapycTBa kapaiornorie, EBPONECbKOro
TOBapWCTBA rinepTeHsii Woao BU3HaYeHHst abaomiHanb-
HOTO TUMY OXUPIHHS: NOKa3HWK 0bsogy Tanii 2102 cm ans
YOIOBIKiB | 288 cM Ans XiHOK [2].

MonekynspHo-reHeTUYHI AOCTIMKEeHHS 30iINCHUNN B
nabopartopii iMyHOBIOXiMIYHUX | MONEKyNSPHO-TEHETNY-
HUX AOCHiMKeHb (CBIAOLTBO NPO BiAMNOBIAHICTL CUCTEMM
BumiptoBaHb Bumoram JCTY ISO 10012:2005 Ne 01-
0175/2018, umHHe o 21.12.2021 p.).

Onsa pocnimxenHs MK cBixo3sibpaHi y cTepurnbHi
KOHTEVHepw 3pasku Kary 3aMopoXxyBany Ta 3bepirani 4o
ekcTpakuii 3a Temnepatypw -20 °C. HK ekctparysanu 3
400 mr kany 3 BUKOpUCTaHHSIM Habopy peakTuBiB «Ribo-
prep nucleic acid extraction kit» (AmpliSens, P®) 3rigHo
3 IHCTpYKLUiet BUPOBHWMKa.
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KinbkicHuin cknag MK Bu3Hayanu MeTogom noni-
mepasHoi naHutorosoi peakuii (MI1P) i3 ribpuamnsauin-
HO-ChrlyOpecLEHTHOK AETeKLIE pesynbraTiB Y pexumi
peanbHoro Yacy 3 BUKOpUCTaHHsAM TecT-cuctemm «KOJ10-
HO®JTOP-16 (6ioueHo3)» BupobHMLTBa «ATTbOA-TIAB»
(P®) srigHo 3 iHcTpykuieto. MNJP BrukoHanm 3a 40noMoroto
cuctemm aetekuii npogykTie MI1P y pexumi peanbHoro
yacy — CFX96 Touch (Bio-Rad) (Ne CT 014010, 785
BR11304). JocniopxeHHs cknagy MikpoGHOi cropu y
(hekanbHux 3paskax nepeadadano 2 etanu: 1) ekcTpakuis
[OHK; 2) avnnichikavis cneumndivnmx ginssok JHK meto-
aom NJP i3 ribpuan3aauliiHo-chnyopecLeHTHO AETEKLiE
npoaykTiB aMmnnidikavii B pexumi peanbHoro vacy. [ns
peakLii BAKOpUCTOBYBany cneuuiyHi oniroHyKneoTuaHi
npanMepu Ta MiveHi OniroHykneoTuaHi 3oHAu Tagman.

Pesynbratv npoaHaniaysanu, BUKOPUCTaBLLK chann
ANSA KiNbKICHOTO OMpaLioBaHHS AaHuX, L0 BXOAWUTb A0
cknagy Habopy (Kolonoflor_17_10.exe). PoapaxyHok ans
KOXXHOTO MOKa3HMKa BYKOHAMM, 3aCTOCYBaBLUM hopmyy,
LU0 OMNUCYE 3aneXHICTb BENUYMHM Noporosoro Lukny (Ct)
Bif BUXIZHOI KOHUeHTpaLii ¢parmeHTa AHK. Mepepaxy-
HOK 3Ha4eHb NoporoBoro Lkay (Ct) y KinbKicTb konii Ha
1 mn 3gincHunm Ha ocHosi MeToay Mdpadpdona 3 nonpas-
KOt0 Ha edpekTMBHICTL aMmnnidikavii. OnepaHi 3Ha4eHHs
(konii/mn) nepepaxoByBanu B KOMOHiEyTBOPOBasbHi
oanHuui/mn (KYO/Mn), BpaxoByBarnu KOMiiHICTb reHa.

Mepenik nokasHukis MK Ta ixHi pedepeHTHi 3Ha-
YeHHs HaBefeHi B iHCTPYKLUii fo TecT-cuctemn «KO-
JIOHO®JIOP-16 (GioueHo3)», ranysb ii 3acTocyBaHHS
— KniHiyHa nabopaTopHa AiarHocTuka, HaykoBi Aoci-
[DKeHHs (mabn. 1).

OckinbKkn OTpUMaHi 3Ha4yeHHst HaBeaeHi sk 10%, oe
X = CTyniHb, TO AN CTAaTUCTUYHOTO aHanisy pesynsraTu
nepepaxysanu B fecsTkosi norapudmu — Ig/KYO/mn.

lMauieHTiB noginunu Ha 2 rpynu 3anexHo Big Ha-
asHocTi AO: ocHoBHa — 46 xBopux Ha Al 3 AO; rpyna
NopiBHSHHSA — 24 ocobw 3 Al Ta HMT. KoHTponbHa rpyna
— 20 npakTuyHo 3g0opoBwx ocib i3 HMT, B sikvx He piarHo-
cTyBanu Al Ta iHLLI XPOHiYHI 3aXBOPIOBAHHS.

KniHiyHa xapakTepucTuka rpyn XBopux HaBedeHa B
nonepesHin cTatTi, Ae po3rnsaany amiHm dinotunis MK
[10]. XBopi Ha Al" 3 AO Ta 3 HMT 3icTaBHi 3a cTaTTto, BikOM
i TpuBanicTio rinepteHsii (p > 0,05), ane y rpyni navjieHTiB
3 AT, wo nepebirana Ha Tni AO, piBHi cucToniuHoro AT,
MOKa3HUKM MMIOKO3K KPOBI HAaTLLE, IHAEKC iHCyniHopeswc-
TeHTHOCTI (IP) — HOMA-iHO€eKC, a TaKoX piBHi 3aranbHOro
XONEeCTEPUHY, XOnecTepuHy NinonpoTeiaiB HU3bKOI LWinb-
HOCTi Ta Tpurmiuepuais BiporigHo (p < 0,05) nepesuLLy-
Banu Taki y xsopux Ha A" 6e3 oxmpiHHs (3 HMT) [10].

BuKkoHanu CcTaTucTM4HUN aHanis pesynbrartis, BUKO-
pUCTaBLLUM CTaHAAPTHI MeToaw, 3a gonomoroto Microsoft
Excel 17.0. Xapaktep po3noginy 3a BubipkoBuMK fa-
HUMK BU3Ha4MK, 3acTtocysaBwm Tectn Lanipo-Binka
Ta Konmoroposa—CmupHoBa. Ockinbku po3nogin aaHnx
BiAPI3HABCA Bif, HOPManbHOro, pe3ynsTaTn HaBegeHo
Ak MegiaHy (Me) Ta iHTepKkBapTUNbHWIA po3max (25 i 75
npoueHTuni). BiporigHicTb BioMiHHOCTe ANns He3B'A3aHNX
BUOIPOK i3 pO3NOAINOM AaHMX, WO BiApi3HABCS Bif HOP-
ManbHOro, BU3Havanm 3a gornomoroto U-kputepito MaH-
Ha—BiTHi. [ins BCiX NepeBipeHnx y poboTi CTaTUCTUYHNX
rinoTes sK KPUTUYHUI piBEHb 3HaYyLwocTi B3snu p < 0,05.
[nsa BCTaHOBMEHHS B3aEMO3B’A3KIB KifbKiCHVX 03HaK
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Tabnuus 1. Cnektp nokasHukis MK, wo gocnimkysanu, Ta ixHi pedepeHTHi 3Ha4eHHs

e oo | Pecepermi e

1 3aranbHa 6akTepianbHa maca, KYO/Mn 10"-10"

2 Lactobacillus spp., KYO/mn 107-10°

3 Bifidobacterium spp., KYO/mn 10°-10"

4 Escherichia coli, KYO/mn 106108

5 Bacteroides fragilis group, KYO/Mn 10°-10"

6 Faecalibacterium prausnitzii, KYO/mn 108-10"

7 Klebsiella pneumoniae, KYO/mn He GinbLue Hix 10*
8 Klebsiella oxytoca, KYO/Mn He 6inbLue Hix 10*
9 Candida spp., KYO/mn He 6inbLue Hix 10*
10 Staphylococcus aureus, KYO/mn He 6inbLue Hix 10*
1 Escherichia coli enteropathogenic, KYO/mn He 6inbLue Hix 10*
12 Enterococcus spp., KYO/mn He 6inbLue Hix 10*
13 Bacteroides thetaiotaomicron, KYO/mn [onyctma Byab-sKa KinbkicTb
14 Clostridium difficile, KYO/mn BincyTHin

15 Clostridium perfringens, KYO/mn BigcyTHin

16 Proteus spp., KYO/mn
17 Enterobacter spp./Citrobacter spp., KYO/mn

18 Fusobacterium nucleatum, KYO/mn BigcyTHin
19 Parvimonas micra, KYO/mn BigcyTHin
20 Salmonella spp., KYO/Mn BincyTHin
21 Shigella spp., KYO/mMn BingcyTHin

22 Akkermansia muciniphila, KYO/mn

23 BinHoLwweHHs Bacteroides fragilis group/ 0,01-100
Faecalibacterium prausnitzii

He 6inbLue Hix 10*
He 6inbLue Hix 10*

[onyctuma Gyab-sika Kinbkictb go 10"

3aCTOCYyBanu KOPEnAUifHWA aHani3a i3 BUKOPUCTaHHAM
paHroBoro KoediuieHTa kopensuii Cnipmena (R).

Pe3ynbTatu

JocnigxeHHs kinbkicHoro cknagy MK y rpynax xsopux
Ha Al 3 AO Ta Al i3 HMT 3giiicHunu y gga etanu. Ha
nepLIoMy eTani NopiBHAMNM KiflbKicTb npeacTaBHukie MK
y NaLeHTIB i3 rpyn AOCMIMKEHHS Ta NPaKTUYHO 300POBUX
0Cib KOHTPOMbLHOI rpyni 3 pecpepeHTHUMY 3HAYEHHSMMU.

Y pesynbTaTi aHanisy ocobnmBOCTEN KinbKiCHOTO
cknagy MKy rpynax xsopux Ha Al 3 AO Ta 6e3 OXMpiHHS
(3 HMT), nopiBHI004M 3 peepeHTHUMN 3HAYEHHAMY,
BUSIBUITN 3MiHM HU3KKM nokasHukiB MK: nigBuLLeHHS
3aranbHoi bakTepianbHoi macy (y 24 % xsopwx Ha Al 3
AO 11 17 % nauijeHTia 3 Al i HMT), 3MEHLLEHHS! KinbKOCTi
Lactobacillus spp. (y 100 % obctexennx 3 Al Ta AO,
HMT) i Bifidobacterium spp. (y 100 % xsopux Ha Al 3
AO 1a 83 % nauieHTiB 3 Al i HMT), 3MeHLUEHHS KinbKOCTi
Escherichia coli (y 13 % xBopux Ha A" 3 AO, 17 % naujieH-
TiB 3 Al'i HMT), 36inbLuenHs kinbkocTi Bacteroides fragilis
group (y 18 % oci6 3 Al" 1 AO Ta 17 % xBopux Ha Al 3
HMT), 3HwkeHHs kinbkocTi Faecalibacterium prausnitzii
(y 41 % nauienTiB 3 Al' Ta AO, 42 % obcTtexenunx 3 Al i
HMT), a Takox niaBuLLEHHS cniBBiAHOLLEHHS Bacteroides
fragilis group/Faecalibacterium prausnitzii (y 59 % xsopux
Ha Al 3 AO, 8 % nauieHTiB 3 Al i HMT).

Y pesiknx xBopux BusiBunu Staphylococcus aureus
y kinbkocTi 105 KYO/Mn (2 % nauieHTiB 3 Al Ta AO),
Clostridium perfringens i Parvimonas micra (4 % o6cTe-
xeHux 3 Al Ta AO).

Kinekictb Enterobacter spp./Citrobacter spp. y ne-
peBaxHoi binbLuocTi xBopux (y 76 % oci6 3 Al Ta AO,
83 % nauienTiB 3 Al i HMT) Bignosigana pedepeHTHUM
3HayeHHaM, Tinbku y 24 % xsopux Ha Al 3 AO 1a 17 %
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Tabnuus 2. OcobnmBocTi KinbkicHUX 3MiHW nokasHukiB MK y rpynax xsopux Ha Al 3 AO, nauieHTiB 3 A" 6e3 oxupiHHst (3 HMT), oci6 koHTponbHOI rpynu,

Me [25 %; 75 %]

XBopi Ha Al 3 AO, n = 46 XBopi Ha Al i3 HMT, n = 24 Ipyna koHTponio, n = 20

3aranbHa bakTepianbHa maca, lg/KYO/mn
Lactobacillus spp., Ig/KYO/mn
Bifidobacterium spp., Ig/KYO/mn
Escherichia coli, Ig/KYO/mn

Bacteroides fragilis group, Ig/KYO/mn
Faecalibacterium prausnitzii, |g/KYO/mn
Akkermansia muciniphila, 1g/KYO/mn

10,95 [10,30; 11,70]
4,73[4,70; 4,85]"
7,48 [7,30; 7,95]*
6,38 [5,68; 6,98]
10,70 [10,00; 11,48]
7,48 [5,90; 9,00]"#
4,48 [4,00; 4,85]"#

BigHowweHHs Bacteroides fragilis group/Faecalibacterium prausnitzii 300,00 [33,30; 667,00] *#

11,30 [10,30; 11,78] 11,10 [10,45; 11,60]

4,70 [4,48; 4,76] 7,7417,39; 7,90]
7,95 [7,48; 8,45]* 9,65 [9,39; 9,74]
6,60 [5,78; 7,30] 7,87 [7,81; 7,95]

10,00 [8,89; 10,90]
9,00 [7,48; 9,48]
8,54 [7,34; 10,10]
82,50 [25,00; 100,00]

10,85 [9,90; 11,30]
10,40 [9,90; 10,78]
9,30 [6,75; 10,90]
25,00 [17,50; 82,50]

*: pi3HULA BiporigHa Woao rpynu KoHTponto, p < 0,05; #: pisHuuA BiporiaHa Woao rpynu nopiBHAHHS, p < 0,05.

obcTexxeHmx 3 Ali HMT nepesuLyBana Taki. Bacteroides
thetaiotaomicron, ans sikoi pedpepeHTHO HOPMOKO BBa-
XatoTb OyOb-5Ky KirnbKiCTb, He BUSIBNEHO B 52 % XBOpUX
Ha Al" 3 AO Ta 83 % nauieHTiB 3 Al i HMT.

B ocHoOBHIN rpyni Ta rpyni NOpiBHAHHSA He BU-
3Hauunm Klebsiella pneumoniae, Klebsiella oxytoca,
Enterococcus spp., Clostridium difficile, Fusobacterium
nucleatum, Salmonella spp., Shigella spp.

PedepeHTHUM 3HaYeHHSM BignoBigana KifbKiCTb
Takux npegctaeHukie MK: Candida spp., Escherichia
coli enteropathogenic, Proteus spp., Akkermansia
muciniphila.

Wopno Takoro npeactasHuka MK, sk Akkermansia
muciniphila 3a3Ha4Mmo: hopManbHa Hopma BUSIBIIEHHS
Liei bakTepii, 3a faH1My BUpoBHWKa, — Byab-Ka KinbKicTb,
ane He BinbLue Hix 10" KYO/Mn, ane y chaxosil nitepary-
pi HopMa Ans Lporo npeactasHuka MK He Bu3HaveHa [12].

IMopiBHtot04M KinbkicHW cknag MK B 0Cib KOHTpOmb-
HOT Tpynu 3 pedepPEHTHUMI 3HAYEHHSIMM, BCTAHOBWIN
He3HauyyLi BigxuneHHs (B Mexax 5-10 %), wo crocy-
Banmcsl TiflbKK KiNbKOCTI 3aranbHoi GakTepiansHoi Macy,
Lactobacillus spp., Bifidobacterium spp., Escherichia coli
Ta Bacteroides thetaiotaomicron.

IHWi nokasHukn MKy npakTnyHO 380poBMX OCi6
KOHTPONbHOI rpynn He BuaBnanu abo Bignosiganu
pedepeHTHUM 3HaueHHam. okasHukn MK, wo He
sussunu: Klebsiella pneumoniae, Klebsiella oxytoca,
Enterococcus spp., Clostridium perfringens, Clostridium
difficile, Fusobacterium nucleatum, Parvimonas micra,
Salmonella spp., Shigella spp. Moka3uukn MK, wwo
BignoBiganu peepeHTHNM 3HaveHHsM: Bacteroides
fragilis group, Faecalibacterium prausnitzii, Candida spp.,
Staphylococcus aureus, Escherichia coli enteropathogenic,
Clostridium perfringens, Proteus spp., Enterobacter spp./
Citrobacter spp., Akkermansia muciniphila, a Takox cnig-
BigHOLWEHHs Bacteroides fragilis group/Faecalibacterium
prausnitzii.

Omxe, nokasHuky xBopux Ha Al 3 AO Ta 3 HMT 3a
Hu3kor npefcTtaBHukiB MK cyTTeBO BiApi3HANUCH BIf
pedepeHTHUX 3HadYeHb cknagy MK, ski pekomeHnpo-
BaHi BUpOOHMKOM. BiaxuneHHs nokasHukis MK B oci6
KOHTPOMbHOI rpynu Bif, pedepeHTHMX 3HaveHb Byno
MiHIMarnbHUM.

HacTtynHuin etan JoChigXeHHS — MOPIBHAHHA Kinb-
KocTi BusiBneHux npeacrasHukis MK y xsopux Ha Al™ 3
AQO Ta 3 HMT 3 BignoBigHMMK NoOKasHMKamMm NpakTN4YHO
3[10POBMX OCIO KOHTPONBHOI rpynu.

Bpaxosytouu, Lo HK3Ky nokasHukie MK He BusiBunm
Hi y xBopux Ha Al' 3 AO, Hi B naujeHTiB 3 Al i HMT Ta
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B 0Ci6 KOHTPOMbHOI rpynu abo BM3HAYMAM TinNbku B
NOOAMHOKUX BUMaaKax, Ansi HACTYMHOrO NMOPIBHANBHOIO
aHanisy ocobnmeocTei kinbkicHoro cknagy MKy rpynax
[OCTIMXKEHHS Ta KOHTPOIbHIW rpyni obpanu Tinbkn Ti
nokasHukn MK, Lo BUSBNsSnM B AOCTaTHIl KiNbKOCTI: 3a-
ranbHa bakTepianbHa Maca, kinbkicTb Lactobacillus spp.,
Bifidobacterium spp., Escherichia coli, Bacteroides
fragilis group, Faecalibacterium prausnitzii, Akkermansia
muciniphila Ta cnisigHoLLeHHs Bacteroides fragilis group/
Faecalibacterium prausnitzii. Pe3ynstatn nopiBHAHHS
KinbKiCHUX 3MiH Lx nokasHukiB MK y xBopux Ha Al 3 AO,
nauieHTis 3 A" i HMT, oci6 KOHTponbHOI rpyni HaBeaeHi
B mabnuuji 2.

Y pesynetati aHanidy BCTAHOBUMW BIpOrigHE 3MeH-
WeHHs kinbkocTi Lactobacillus spp. (p < 0,05) Ta
Bifidobacterium spp. (p < 0,05) y xsopux Ha Al 3 AO, Ta
nauieHTie 3 Al"i HMT nopiBHsHO 3 rpynoto KOHTpornto. Ane
HE BUSIBUNM BipOrigHY Pi3HWLO 3a KiNbKiCTHo Lnx 6akTepin
Mix rpynamu xsopux Ha Al" Ta AO, Al i HMT (p > 0,05).

KinbkicTb Faecalibacterium prausnitzii Takox Bipo-
rigHo meHwa y xsopux Ha A" 3 AO (p < 0,05) Ta 3 HMT
(p < 0,05), Hix y rpyni koHTponto. Y rpyni navjeHTis 3 Al
Ta AO Br3HauMny GinbLu BUpaxeHe 3MEHLLEHHS KirlbKOCTi
Faecalibacterium prausnitzii NOPIBHAHO 3 Takum y rpyni
xBopux Ha Al i3 HMT (p < 0,05).

Kinbkicte Akkermansia muciniphila y xBopux Ha
ATl i3 HMT He BigpiaHsnacs Big Takoi y rpyni KOHTPOIo
(p > 0,05), ane B nauienTiB 3 Al' Ta AO BUABMUNYK BipO-
rigHe 3meHLUeHHs kinbkocTi Akkermansia muciniphila
MOPIBHSIHO 3 NOKa3HMKaMu KOHTponbHOi rpynu (p < 0,05)
Ta xBopux Ha Al i3 HMT (p < 0,05).

BuaBunu Takox, WO MOKa3HWK CMiBBiAHOLIEHHS
Bacteroides fragilis group/Faecalibacterium prausnitzii y
rpyni xBopux Ha Al" 6e3 oxupiHHs (3 HMT) He BigpisHsBcs
Bif, Takoro y rpyni koHTponto (p > 0,05). Y rpyni xBopux
Ha Al y noegHanHi 3 AO cniBsigHoLleHHs1 Bacteroides
fragilis group/Faecalibacterium prausnitzii BiporiaHo BuLLe
MOPIBHSHO i 3 rpynoto KoHTponto (p < 0,05), i 3 rpynoto
nauieHTis 3 Al 6e3 oxmpiHHs (3 HMT) (p < 0,05).

BaranbHa bakTepianbHa Maca, kinbkicte Escherichia
coli Ta Bacteroides fragilis group y rpynax xsopux Ha Al
3 AO Ta 3 HMT BiporigHo BigpisHsnucs Big Takux y rpyni
npakTU4Ho 3a0poBux ocib (p > 0,05).

Y pesynbrati KOpensuinHoro aHanisy BCTaHOBUMW:
B 3ararnbHili rpyni xsopux Ha Al™ (naujieHTn 3 A" Ta AO,
Al i HMT) kinekictb Faecalibacterium prausnitzii Bipo-
rinHo 3BopoTHo Kopentoana 3 IMT (R =-0,43, p < 0,05).
BusiBunu BiporigHi 3BOPOTHI kopensuii MiX KinbKiCcTio
Akkermansia muciniphila Ta IMT (R = -0,47, p < 0,05),
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pisHem cuctoniyHoro AT (R =-0,41, p < 0,05) i piBHem
Tpurniuepmais kposi (R = -0,43, p < 0,05). IHwi Bipo-
rigHi KopensuinHi B3aemo3B’a3kn npeactaBHukisa MK i3
(hakTopamm KapaioBackynsipHOrO PU3KKy B 0GCTEXEHNX
3aranbHoi rpynu, a Takox y rpynax xsopux Ha Al 3 AO,
ATl i3 HMT He BctaHosunu (p > 0,05).

06roBopeHHA

Pesynbratit SOCNimKEHHS BUKMMKAKOTb YMAnuin HayKo-
BUI iHTepec. Tak, BusBneHe y xsopux Ha Al" 3 AO, Al
6e3 oxwpiHHs (3 HMT) BiporigHe 3MEeHLLEeHHS KinbKOCTi
Lactobacillus spp., Bifidobacterium spp. nopiBHSHO i 3
TPYMO0 KOHTPONIO, | 3 pehePEHTHUMY 3HAUYEHHSIMM € NPO-
SIBOM HeraTuBHMX 3MiH MK 3aranom i moxe BigirpaBatu
MEBHY POMb Y PO3BUTKY FiNepTeH3ii Ta OXMPIHHS.

Lle npunyLeHHs 6a3yeTbes Ha aHWX HayKoBOI iTe-
patypu, Wwo cigyatb: Lactobacillus spp. MatoTb Baxnmee
3HaYeHHs AN NiaTpUMaHHa HopmanbHoro cknagy MK
i 3anobiratoTb PO3BUTKOBI MATOreHHOI GNOPU LLISXOM
BUPOONEHHS NakTaTy i 30epeXeHHs KUCNOro cepeaoBu-
LLia TOBCTOro kuwwevHwvka [8,12,17]; Bifidobacterium spp.
noninwytoTb 6ap’epHy YHKLi0 KuLieyHuka Ta 3anobi-
raloTb NOTPanMsHHIO ninononicaxapuais (EHOOTOKCUHIB)
y kpoB'siHe pycno [18]. ba GinbLue, y HelwoaaBHLOMY
MeTaaHanisi nokasaHo: BxvBaHHs Lactobacillus y dopmi
Kancyn npu3BoauTb A0 3HIKEHHA AT y xBopux Ha LI 2
TMNy Ta B OCi6 i3 norpaHnyHolo rineprensieto [19].

B acnekTi natoreHesy Al npuBepTaloTb yBary AaHi
npo BiporiaHe 3MeHLUeHHs Y xBopux Ha Al i3 HMT «kinb-
kocTi Faecalibacterium prausnitzii NOpIBHAHO 3 rpyno
KOHTPOMIO Ta pedepeHTHUMK 3HaYeHHaMK. Jediumnt
Faecalibacterium prausnitzii NOCUNIOETLCS Y XBOPUX Ha
AT, wo noegHaHa AQ, BiporigHO 3BOPOTHO KOPENKE 3
IMT. Lien gediumt MoXxe BifirpaBaTi Bax1By natoreHe-
TWYHY porb Y PO3BUTKY Ta NporpecysaHHi Al ocobnmeo B
nauieHTi 3 AO, B SIKMX BiH HaWBINbLL BUPAXXEHUIA.

Faecalibacterium prausnitzii — ogHi 3 OCHOBHUX KOM-
noHeHTiB MK, npoayKytoTb Y TOBCTil KWLLILLi MOAWHN KOPOT-
konaHutorosi xupHi kucnotu (KIMKK), sk-ot 6yTupar, wo
BigirpatoTh BaXMMBY Kapzio- Ta BACKYNONPOTEKTOPHY Porb
[8,9,20]. B excnepumenTi nokasaHo, o KIDKK wnsxom
3B’A3yBaHHs 3 peuentopamm GPR41, Wwo postalloBaHi
Ha eHpoTenii, NpU3BOAATL A0 3HMxXeHHs AT y muLlen, a
y TBapWH, ki No30aBneHi Lmx peLenTopiB, PO3BMBAETHCS
Al [14]. KIDKK 6yTvpaT YnHUTL Takox npoTu3anarbHuii
edheKT, 40AAaTKOBO Crpusitoum 3HKEHHIO AT [8]. 3aBasku
30aTHOCTI NPOHYMKaTK Yepes rematoeHuedaniyHuin 6ap’ep
GyTHpaT MOXE TaKOX BNNMBATW Ha LIEHTParbHi MexaHiaMm
perynsuii AT, Wo nigTBepmkeHO B ekcnepumeHTi [21]. Y
CrMOHTaHHO riNepTEH3MBHMX LLYPIB MOKa3aHO 3HIKEHHS piB-
Hs1 ByTVpaTy Yy KPOBi Ta 3MEHLLIEHHS KinbkocTi ByTupar-yyT-
JIMBUX peLienTopiB y rinotanamyci [22]. MosuT1eHUIA BNnve
6yTupary Ha piHi AT criocTepiranu ity nofen — y BariTHUX
3 OXKMPIHHAM. 3HVXKEHHS ByTUpaT-NPOAYKYBanbHNX MIKPO-
OpraHiamiB i, BiinoBiaHO, 3HVXXEHHS! PiBHS ByTHpaTy B LX
naLieHToK acouliroBanocs 3 nigsuileHHam AT [23].

Baxnwmsy ponb y po3sutky AO i Al came B naujieHTiB
3 AO moxe BigrpaBaTi BiporigHe 3MEHLLIEHHS! KiNbKOCTi
Akkermansia muciniphila, Wwo BUSBWIM B [OCHIDKEHHI
y xBopux Ha Al' 3 AO MOpIBHSHO 3 rPYNoK KOHTPOMHO
Ta obcTexernmu 3 Al i HMT. Y rpyni xBopux Ha Al 6e3
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oxupiHHa (3 HMT) kinbkicte Akkermansia muciniphila
BIPOTiAHO He BiOpi3HANAcs Bif MOKa3HUKa rPynu KOH-
Tponto. 3a gaHumm baxosoi nitepatypu, Akkermansia
muciniphila po3Luenntoe MyumH, 6epe yyacTb y perynauii
BYIMEBOAHOIO Ta XMPOBOro 0OMIHIB, XapakTepnayeTbCs
NpoTU3anarbHOK Ta aHTUATEPOreHHOK AisiMK, Cripusie
3HWXEHHIO P, 3aranbHOro XonecTepuHy, TpUMmiLepuais i
macu Tina [24,25]. BuaHaunnm 38’830K Mixk 3MEHLLEHHSIM
kinbkocti Akkermansia muciniphila y cknagi MK oci6 3
OXMPIHHAM, BUCOKUM PiBHEM TPUIMMLIEPUAIB Y KpoBi, LIS
2 1uny Ta Al [25-27]. Pe3ynbtatit KOpensauinHoro aHaniy
B HALLOMY [OCTIMKEHHI MiATBEPAXKYIOTh acoLjiaLliio 3HM-
XXEeHHs KinbkocTi Akkermansia muciniphila 3 BUpaXeHicTto
OXWPIHHS, TinepTpurniLepuaemii Ta niaBULLEHHSIM piBHS
cuctoniyHoro AT.

Mapkepom aucbiosy 11 aHaepobHoro aucbanaHcy
KULLIEYHUKa Npo3ananbHOro Tuny Moxe ByTy NigBULLEHHS
CniBBiAHOWEHHS Bacteroides fragilis/Faecalibacterium
prausnitzii [9,12,28]. BiporigHe nigBULLEHHS HA3BaHOTO
nokasHuka B nauieHTie 3 Al" B noegHaHHi 3 AO, Lo BCTa-
HOBWUINM B HALLOMY JOCTiKEHHI, BKa3ye Ha HasBHICTb
aHaepobHoro ancbanaHcy MK y umx obcTexeHux, Ha
BiAMIiHY BiZl rpynu KOHTPOMo Ta naujieHTiB i3 HMT; ue
MOXE CMPUYUHSATY aKTUBaL,ito CyOKNIHIYHOrO 3ananeHHs
Ta pobutmn BHecok y natoreHes Al Ta AO.

OTxe, pesynbraTi AOCMMKEHHS BKa3yloTb HA MOX-
nuUBY ponb HecTadi okpemux npeactasHukis MK, sik-ot
Lactobacillus spp., Bifidobacterium spp., Faecalibacterium
prausnitzii Ta Akkermansia muciniphila, a Takox nigsu-
LLieHHs1 MOKa3HWKa cniBeigHowweHHs Bacteroides fragilis/
Faecalibacterium prausnitzii B MexaHiamax natoreHesy
AT, ocobnugo B pasi ii nepebiry Ha Tni AO.

BucHoBKM

1. 'Y xBopux Ha Al" (HesanexHo Big HassHocTi AO)
MOPIBHAHO 3 MPaKTUYHO 300POBMMU 0CObaMK BUSBU-
1N BiporigHe 3HWXEHHS KinbkocTi Lactobacillus spp.,
Bifidobacterium spp., Wo BigirpaioTb BaXnuBy porb
y MigTPUMaHHi HopManeHoro cknagy MK, noninweHHi
6ap’epHOi (hyHKUIT KULIEYHUKA Ta NpOTUAIT PO3BUTKY
naToreHHoi Mikpodbnopwm.

2. BctaHOBMIM BipoOrigHe 3HUXEHHS Y XBOpuX Ha AT,
ocobnmBo 3a HasiHocTi AO, kinbkocTi Faecalibacterium
prausnitzii NOPIBHAHO 3 NPaKTUYHO 300POBUMM OCOBamm.
Lie moxe 6y npuunHoto aediunty KIMKK, 3okpema by-
TVpaTy, WO YUHUTbL CYTTEBI Kapaio-BaCKyNONPOTEKTUBHI
Ta aHTUriNepTEH3NBHI edhekTH.

3. Y xBopux Ha Al 3 AO BusiBUNK BipOrigHe 3MeH-
LIeHHs KinbkocTi Akkermansia muciniphila nopiBHsSHO 3
rpynoro KOHTponto Ta nauieHtamu 3 Al i HMT. Acouiauii
MiX 3MeHLUeHHsM KinbkocTi Akkermansia muciniphila
NOCUNEHHSM BUPAXEHOCTI OXMPIHHS, FinepTpuriilepuae-
Mil Ta NigBULLIEHHSM PiBHS cucToniYHoro AT, BUSIBNEHI B
JOCTIiKEHHI, CBiYaTh NPO MOXIMBE BAXIMNBE 3HAYEHHS
nediunty Akkermansia muciniphila B natoreHesi OxwpiH-
HS Ta rinepTeHaii.

4. BiporigHe nigBuLleHHs cniBBigHOLWeHHS Bacte-
roides fragilis group/Faecalibacterium prausnitzii y rpyni
xBopux Ha Al' Ta AO NOpIBHSHO 3 rPyNo KOHTPONMHO Ta
nauieHtamu 3 Al i HMT cBigunTb Npo HasiBHICTb B 06-
CTEXEHVX 3 OXMPIHHAM aHaepobHoro ancbanarcy MK,
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OpuriHaAbHI AOCAIAXKEHHS

KU NPU3BOLMUTb 0 aKTMBALLT CyOKNiHIMHOMO 3ananeHHs,
3yMOBIIOE PO3BUTOK | NporpecyBaHHs Al AO.

MepcnekTuBu noganblmMX gochigxeHb. ep-
CMEKTUBHWUM € NPOLOBXEHHSA AeTanbHOM0 AOCHIIKEHHS
ocobrnusocTer 3amiH MKy xBopux Ha Al i3 nopyLUeHHAMM
BYITIEBOAHOIO Ta NyPUHOBOTO OBMIHIB, @ TaKOX i3 Pi3HNMU
CTYNEHAMW BUPAXKEHOCTi YpaXkeHb OpraHiB-MiLLeHen; Lie
[lacTb 3mMory po3pobuT HOBI nigxoam [0 nikyBaHHs Al i
npogiNakT1k1 po3BUTKY il yCKNagHeHb.
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BiriapHuu pedatokce nicas AanapockoniuHoro MoAMQIKOBaHOro
aHTUPEPAIOKCHOr0O MOHOAHACTOMO3HOr0 LUYHTYBaHHSA LUAYHKA

M. B. HikonaeB'=*

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

MeTa po60oTu — BU3Ha4eHHs BiniapHoro pecrtokcy B nauieHTiB i3 MOPOIgHMM OXUPIHHSM Nicns onepaLlii MOHOaHaCTOMO3HOrO
LUYHTYBaHHS LUNYHKa B MoZAMUdiKaLlii KNiHik1 Ta 3a Knacu4HoK MeToamkoo Roux-en-Y, po3pobneHHs giarHoCTUYHUX KpUTepiiB
YOBYHOIO pPedrtoKCy.

Matepianu Ta MmeToau. Buunnu pesynisrati nikyBaHHs 36 naLieHTiB i3 MOPOIZHUM OXMPIHHAM, SKUM 30iINCHUNM LUYHTYBanbHi
onepatiji. XBopux noginunu Ha fi rpynu: 25 nauieHTam (OCHOBHa rpyna) BUKoHanm MoavdikoBaHe y KNiHiLj nanapockoniyHe
MOHO@HACTOMO3HE LLYHTYBaHHA LUMyHKA; KOHTPOSbHA rpyna Bkoyana 11 ocib nicns ctaHgapTHOI METOAMKM nanapocko-
MiYHOTO LWYHTYBaHHA LWnyHKa 3a Roux-en-Y. Y JocniMKeHHs 3anyvani YonoBikiB i xiHOK BikoMm 18—-60 pokiB, ki XBOpi Ha
MopbiaHe oxupiHHS 3 iHaekcom macy Tina 40 kr/m? i BinbLue, a Takox 35 kr/m? i Binblue 3a HasiBHOCTI KOMOPGIAHUX 3aXBOPHO-
BaHb (LyKpOBUI iabeT 2 Tvny, apTepianbHa rinepTeHsis, Aucninigemisi, CMHAPOM COHHOTO anHoe). B 06ox rpynax BukoHanm
pH-imnegaHcomeTpito B nicnsionepaviinHomy nepiogi. CTaTMCTUYHO pesynbTaTv onpaoBanit 3a JOMOMOrO NPOrpamHoro
nakeTa Statistica 13.0, BukopucTanu napameTpuyHi Ta HenapameTpyUyHi MeToAW CTaTUCTUKM.

Pe3ynkratu. KniHiyHi nposiBu eHTeporactpanbHoro GiniapHoro pedbniokcy BusiBunn B 060X rpynax, Ha KiiHivHi NposiBv Big-
MOBIgHMX CUMMTOMIB CKapKUNMCst NaLieHTy Takox 0box rpyn. AHania nokasHukis 406080 pH-MeTpii y rpynax OOCHimKeHHs
nokasas, Lo Yy cTpaBoxopi Yac i3 pH <4 B ocHoBHil rpyni ctaHoswmB 2,83 (1,55; 3,95) %, y koHTponbHin — 3,00 (2,30; 3,50) %;
yac i3 pH 4,0-6,9 (cpisionoriunui ansa ctpasoxopy) — 92,40 (90,65; 94,20) % ta 94,10 (89,80; 95,50) % BignosigHo; yac i3
pH >7 (cnabonyxHnun) — 4,80 (3,45; 5,85) % i 2,90 (1,20; 7,20) % BignoigHO. CTaTUCTUYHO 3HAYyLLY Pi3HULIO 33 LMK Mo-
KasHWkamu He BcTaHoBunm (p > 0,05).

BucHoBku. MoHOGHaCTOMO3HE LLYHTYBaHHS LWIYHKa B MoAUiKaLi KNiHiku Mae Taki cami NO3UTUBHI BNACTUBOCTI, SIK i Me-
Togvka Roux-en-Y, gae 3mMory 3anobirtu puankam, Lo NOoB’s3aHi 3 MOXMMBKM NATONOTYHUM PeddrtoKCOM XKOBYI Y CTPaBOXiA.
[MavjeHTn, KM BUKOHaNK onepaito MOHOAHaCTOMO3HOTO LUYHTYBaHHS, NOTPe6YoTb PETENLHOTO 0BCTEXEHHS 3 BUKOHAHHSAM
¢hibporactpockonii B kombiHaLji 3 pH imnegaHcoMeTpieto LLOHaNMEHLLE OfyH pas3 Ha Pik Ans BU3HaYeHHs biniapHoro pechrtokcy
Ta MOpPHONOriYHUX 3MiH y MPOCBITI CTPABOXOZY Ta KymMbTi LWNyHKA. PiBeHb AKOCTI XUTTS XBOPUX Nicns onepaii OCHOBHOI Ta
KOHTPOIBHOI rpyn BiporiaHO He BiAPI3HABCS, L0 NIATBEPMAKYE Pe3ynbTaT aHkeTyBaHHs 3a onutysansHukom GERD-Q. Lie Bka-
3y€ Ha edheKTVBHICTb | 6e3neyHiCTb MOAMEIKOBAHOTO Y KMiHiLi NanapocKoniYHOr0 MOHOAHACTOMO3HOTO LLYHTYBAHHS LUMYHKA.

Biliary reflux after laparoscopic modified antireflux monoanastomotic
gastric bypass surgery

M. V. Nikolaiev

Aim. Determination of biliary reflux in patients with morbid obesity after a single-anastomotic gastric bypass operation per-
formed in the clinic’'s modification and according to the classical Roux-en-Y gastric bypass technique, and diagnostic criteria
for biliary reflux development.

Materials and methods. The results of treatment of 36 patients with morbid obesity who had undergone bypass surgery
were studied. The patients were divided into two groups. Clinically modified laparoscopic monoanastomotic gastric bypass
surgery was performed in 25 patients (main group). The control group included 11 patients after the standard technique of
Roux-en-Y laparoscopic gastric bypass. Inclusion criteria were: persons of both sexes aged 18-60 years with morbid obesity
and a body mass index of 40 or more, as well as 35 or more in the presence of comorbid diseases (type 2 diabetes mellitus,
arterial hypertension, dyslipidemia, sleep apnea syndrome). Impedance pH measurements were performed in the postoperative
period in both groups. Statistical processing was performed using the Statistica 13.0 software package using parametric and
nonparametric statistical methods.

Results. Clinical manifestations of the enterogastric biliary reflux were found in both groups; in addition, clinical manifestations
of the corresponding symptoms were noted by patients of both groups. The analysis of daily pH measurement in the studied
groups showed that in the esophagus the time with pH <4 in the main group was 2.83 (1.55; 3.95) % and 3.00 (2.30; 3.50) %
in the control group, time with pH 4.0-6.9 (physiological for the esophagus) was 92.40 (90.65; 94.20) % and 94.10 (89.80;
95.50) %, respectively, time with pH >7 (weak alkaline) was 4.80 (3.45; 5.85) % and in the control group 2.90 (1.20; 7.20) %.
There was no statistically significant difference in these indicators (P > 0.05).

Conclusions. Monoanastomotic gastric bypass surgery in the madification of the clinic has the same positive properties as
the Roux-en-Y technique, allowing to avoid the risks associated with possible pathological reflux of bile into the esophagus. Patients
who underwent monoanastomotic gastric bypass surgery require a thorough examination with fibrogastroscopy in combination
with impedance pH measurement at least once a year in order to determine biliary reflux and morphological changes both in
the lumen of the esophagus and in the gastric stump. The level of quality of life of the patients after surgery in the control group
and the main group does not significantly differ, as evidenced by the results of the survey using the GerdQ questionnaire, which
indicates the effectiveness and safety of modified in the clinic laparoscopic monoanastomotic gastric bypass surgery.

Katouosi croBa:
Mopb6iAHE OXHMPIHHS,
LIYHTYBaHHSA
LWIAYHKa, XipypriuHe
NiKyBaHHS,
GiniapHWiA pedAroKe.

Martonoris. 2021.
T. 18, Ne 3(53).
C. 311-320

*E-mail:

nikolaevm.v.zp@gmail.
com

Key words:

morbid obesity,
gastric bypass,
surgical treatment,
biliary reflux.

Pathologia
2021; 18 (3), 311-320

Pathologia. Volume 18. No. 3, September — December 2021 ISSN 2306-8027 http://pat.zsmu.edu.ua 31


https://orcid.org/0000-0002-0223-9977
mailto:nikolaevm.v.zp%40gmail.com?subject=
mailto:nikolaevm.v.zp%40gmail.com?subject=

OpuriHaAbHI AOCAIAXKEHHS

KnatoueBble croBa:
MopbrAHOE
OXMpEHHe,
LYHTUPOBaHWe
KEAyAKa,
Xupypruyeckoe
AeyeHue,
6UAMapPHBIT
pedAoKC.

Natonorus. 2021.
T. 18, Ne 3(53).
C. 311-320

BuAMapHbIN pepAIOKC NOCAE AanapoCKONUYECKOro MOAUGULMPOBAHHOTO
aHTUPEeDAIOKCHOTO MOHOAHACTOMO3HOTO LUYHTUPOBAHUSA XKeAYAKa

M. B. Hukonaes

Llenb pabotkl — onpeaenexne GunnapHoro pedniokca y naumeHToB ¢ MOPOMAHEIM OXMPEHVWEM nocne onepauyy MOHO-
@HACTOMO3HOTO LLYHTUPOBAHUS Xenyaka B MogudykaLmm KIMHUKKM 1 MO Knaccuyeckorn metoauke Roux-en-Y, paspabotka
[AMArHOCTUYECKUX KPUTEPHEB XENMYHOTO pedhriokca.

Matepuanbi u MeTofbl. M3yyeHbl pesynsrathl 1e4eHunst 36 nauneHToB ¢ MOPOUAHLIM OXMPEHNEM, MEPEHECLLIMX LLYHTUPY-
toLLve onepaumy. bonbHbIX NoAenuny Ha ABe rpynmbl: 25 naumeHTaM (OCHOBHas rpynna) BbINOMHEHO MOAMMLIMPOBAHHOE B
KIVHUKe Nnanapockonmyeckoe MOHOaHaCTOMO3HOE LLYHTUPOBaHWE XeryaKa; KOHTPOorbHas rpynna Bkro4ana 11 6onbHbIx nocne
CTaHZapTHOW METOAMKI NanapoCKOMMYECKOrO LYHTUPOBaHWS xenyaka no Roux-en-Y. B nccnenosaHue BKIOYani MyxyuH
1 KEHLLUMH B Bo3pacTe 18-60 neT ¢ MOpOuaHbIM OXMPEHMEM U MHAeKcoM macchl Tena 40 kr/M? n Gonee, a Takke 35 Kr/m?
1 6onee npu Hanuumm kKomopbnaHbIx 3aboneBaHi (CaxapHbIn Anabet 2 Tuna, apTepuansHas rMnepTeH3ns, AMCIMNMAEMus,
CVMHIPOM COHHOTO anHo3). B obewx rpynnax npoeegeHa pH-uMnegaHcoMeTpusi B nocrneonepauyoHHom nepuoge. Craru-
CTUYECKW pesynbTaTel 06paboTany ¢ NoMoLLbI0 NporpamMmmHoro naketa Statistica 13.0, ucnonb3oBanu napameTpuyeckve n
HenapameTpuyeckiie METOAb! CTaTUCTUKN.

Pesynbrathl. KnuHuyeckve nposiBneHunst sHTeporactpanbHoro 6unnapHoro pedritokca oTMeHeHsl B 06enx rpynnax, Ha
KIMHWYECKUE NPOSIBNIEHNS COOTBETCTBYHOLLIMX CUMMTOMOB MIMeNM xanobbl NaLmeHTbl Takke 06eunx rpynmn. AHanm3 cyTo4HOM
pH-MeTpuu B Mccneayembix rpynnax nokasan: B nuiesoae Bpems ¢ pH <4 B ocHoBHoi rpynne coctasuno 2,83 (1,55; 3,95) %,
B koHTponbHow — 3,00 (2,30; 3,50) %; ¢ pH 4,0-6,9 (duaunonornyecknin ans nuwesoga) — 92,40 (90,65; 94,20) % v 94,10
(89,80; 95,50) % cooTBeTCTBEHHO; € pH >7 (cnaboluenoyHon) — 4,80 (3,45; 5,85) % v 2,90 (1,20; 7,20) % COOTBETCTBEHHO.
CratcTnyecky 3HauMas pasHuLia no 3TUM nokasatensam He ycTaHoneHa (p > 0,05).

BbiBoabl. MOHOaHaCTOMO3HOE LLYHTUPOBAaHWE Xenyaka B MOAUMUKALMA KITMHUKW XapaKTepu3yeTcs TakuMn Xe NonoXu-
TeNbHbIMM CBOCTBaMM, KaK U METOAMKa Roux-en-Y, no3BonseT n3bexarb pUCcKOB, CBA3aHHbIX C BO3MOXHbBIM NaTONOrMYeCKM
pedbroKCoM xenyu B N1LLeBog. MNauneHTsl, nepeHeclLume onepaLmio MOHOaHaCTOMO3HOTO LLYHTUPOBaHWS Xenyaka, Tpebyot
TLLaTenbHOro obcnenoBaHus C BhINONHeHMeM rubporacTpockonuM B COMETaHWM C pH-uMneaaHcoMeTpuei kak MAHUMYM
OAVH pa3 B rof Ans onpegeneHus bunmapHoro pedrtokca 1 Mopornoryecknx U3MeHeHUn CrimancTon 0bonoYkmu nuLLeBoaa
W KynbTU Kenyaka. YpoBeHb kayecTsa u3H1 B0MbHbIX OCHOBHOW W KOHTPOMBHOW rpynmbl Nocne onepawun JOCTOBEPHO He
oTnMyarncs, 0 YéM CBUAETENbLCTBYET pesynbTaT aHKeTUpoBaHus no onpocHnky GERD-Q. 370 ykasbiBaeT Ha 3pdeKTUBHOCTb 1
6e30MacHOCTb MOAUMULIMPOBAHHON B KIMHUKE METOAMKY NanapoCKONYECKOro MOHOaHACTOMO3HOTO LLYHTUPOBaHMS Xenyaka.

MoHOaHaCTOMO3HE LUYHTYBaHHS LLNyHKa — rpyna onepa-
LA, IO BUKOHYIOTb Mpy MOPGIAHOMY OXMPIHHI; Li BTPY-
YaHHs 00’eHaHI ine€eto HaknaaaHHS OAHOTO aHAaCTOMO3Y
(One Anastomosis Gastric Bypass, OAGB) — ractpoeH-
TepoaHacToMOogy, Lo Aae 3MOory 3MiHUTK meTaboniam,
3HU3UTW N YTPUMYBaTW Macy Tina B Mexax Hopmu [1,2].
3a panmmu ToeapucTea BapiaTpuyHKX XipypriB, B OCTaHHi
pOKM CrocTepiratoTb NOLUMPEHHS MOHOAHACTOMO3HOTO
LUYHTYBaHHS LWnyHKa. Tak, 3 2016 poky OAGB — TpeTs
3a yactoTol GapiaTpuuHa onepauisi, Wo CTaHOBUTb
4,8 % BIig yCiX NepBUHHMX Onepauii Mmicns pykaBHOI
pesexuii (53,6 %) Ta WyHTYBaHHS LWyHKa 3a Roux-en-Y
(30,1 %) [11]. 3rigHo 3 5 3BiToM-peecTpom IFSO 3a
2019 pik, OAGB craHoBunm 3,7 % Bif yCix NEPBUHHUX
GapiatpuuHmx npoueayp. Y 6araTbox HayKoBUX Mpawsix
noKa3aHo BigMiHHI peayrbTaTy 3HWXEHHS Macy Tina nicns
OAGB, ane npotsrom 6inbLu Hix 20-pivHoi ictopii OAGB
Oyno ymmano cynepeyok npo Ge3neky Uiei MeToamky,
LLIO MOB'sI3aHi 3 HETaTMBHWM BMJIMBOM )XOBYi Ha CMN30BY
06010HKy cTpasoxoay [3,10,12].

OpwriHanbHa mMeToavKa MiHiLYHTYBaHHS LMyH-
ka — mini gastric bypass (MGB). Le pisHoBug OAGB,
SKMA BUKOHYIOTb i3 HaKnagaHHAM OfHOrO aHacToMo3y
MiX KYKCO LUMyHKa Ta TOHKOK kuLikow. Metoguka €
pe3ynsTaToM PO3BUTKY KNACUYHOTO LUYHTYBAHHS LUMyHKA
nig BnnueoM pobiT R. Rutledge Ta iHwwx asTopiB y 1997
poui [3,4]. Beaxatotb, wo MGB — kpalua anstepHatvea
racTPOEOHOLLYHTYBaHHIO 3a Roux-en-Y yepes MeHLLy Tpu-
BaslicTb ONEpaT1BHOIO Yacy, MEHLLY KifbKiCTb MOXIMBIX
YCKIaaHEeHb, LLIO MOB'A3aHi 3 HECPOMOXHICTHO NiHii aHacTo-
MO3y, PO3BUTKOM iHTpaabaoMiHanbHUX rpu, MPOCTOTO
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PEBI3INHUX | PEBEPCMBHUX YTPYYaHb, 3 eKBIiBANEHTHIMM
Y1 HaBITb KpaLLMMM pe3yrTaTamu LL0AO0 3HUKEHHS! Macu
Tina v kopekuii cynyTHix 3axBoproBaHb [5—7]. MeToavka
mini-gastric bypass He Bukntouae npobnem, Lo NoB’sa3aHi
3 KOBYHWUM PedoritoKCOM y CTPaBOXif i PO3BUTKOM Hadani
Ny>HOro pedorntokc-e3odarity, aucnnasii Ta acowiioBaHoro
3 HUM paky cTpasBoxogy. Lli puavkv BUHUKaKOTb yHacnigok
¢hopmyBaHHS [OBrOi KyKCW LUMyHKa, konu 3bepiraeTbes
racTpUH-NPOAyKyBarnbHa 30Ha LUNyHKa, Ta CTBOPEHHS
aHaCTOMO3Y 3 TOHKOH KMLLKOH Ha BiacTaHi noHaa 200 cm
BiZ 38'A3kM Tpeiua [8,10]. YTiMm BoHa nokasaHa XBOpUM i3
PYKEt0 CTPaBOXIQHOM OTBOPY AiadparMu, Mae No3uTUBHI
pesynsTatv Npu ractpoesodarearnsHomy pedrtokci [9].

Mwn po3pobunu Ta BNpoBaguny y NpakTuKy nNaTeHT
Ha koprcHy Mozenb «Cnocif XipypriyHoro nanapockoniy-
HOro nikyBaHHst Mop6igHoro oxupiHHsy (Ne 141842). Lis
MeToauKa Aae 3Mory eheKTUBHO 3HWU3UTY HaOMMLLIKOBY
macy Tina, NO3WUTUBHO BIIMBAE Ha CyNyTHI 3aXBOPHOBaHHS!
[14]. PospobrneHa metoauka notpebye OLiHIOBaHHS He
TiNbKX AMHAMIKL 3HWKEHHS MacK Tina nawieHTa, CynyTHiX
3aXBOPIOBaHb, arne 1 BU3HAYEHHS IKOCTi XUTTS, HAsiBHO-
CTi XOBYHOTO pedritokcy, e30darity i iHWUX MOXITMBUX
ycknagHeHb. HeobxiaHiCTb AeTanbHiLLIOoro AOCHIMKEHHS
GiniapHoro pedriokcy 3ymoBneHa 30inbLUEHHAM Momy-
NSPHOCTI MOHOAHACTOMO3HWX LLYHTYBaNbHMX onepawii
y CBiTOBIN BapiatpuyHin cninbHoTI [13].

Merta po6otu

BusHaueHHs GiniapHoro pedrtokcy B nawjieHTiB i3 mop-
GiaHMM OXMPIHHSAM Micns onepaLlii MOHOaHaCTOMO3HOrO
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LUYHTYBaHHS LUIYyHKa B MogudikaLlii KMiHikv Ta 3a knacuy-
HOK METOANKOK Roux-en-Y, po3pobrneHHs AiarHOCTUYHINX
KpUTEpiiB XXOBYHOMO pedrtoKcy.

Marepianu i meToAU AOCAIAKEHHA

MpoaHanisyBanu Hanbnwkyi Ta BigaaneHi pesynsratu
niKyBaHHS1 36 nauieHTiB i3 MOPOIAHUM OXUPIHHAM, SKUM
3iICHANK WYHTYBanbHi onepadii. XBOpWx Noainunu Ha
ABi rpynu: 25 nauieHTam (OCHOBHa rpyna) BUKOHanm mMo-
AundikoBaHe y KniHiLli lanapockoniyHe MOHOAaHACTOMO3He
LUYHTYBaHHS wyHka (JIMLULL); koHTponbHa rpyna — 11
XBOPWX NiCNS CTaHOAPTHOI METOAVKY NanapoCKOMiYHOro
LUYHTYBaHHS LWyHka 3a Roux-en-Y. MNauieHTiB npoone-
pysanuy 2011-2021 pp., ix nopiBHIOBanNM 3a OCHOBHUMU
nokasHUKamu: iHAEKCOM Macw Tina, HasiBHICTIO KOMOp-
6igHoi natonorii, cTatTio Ta BikoM. B ocHoBHil rpyni 24
(96,0 %) xiHkn, 1 (4,0 %) Yonosik; y kKOHTPOMbHIN — 10
(91,0 %) xiHok, 1 (9,0 %) yonogik. CepeaHil Bik B OCHOB-
Hin rpyni ctaHoBmB 37,28 + 2,38 poKy, rpyni KOHTPOMtO —
37,36 + 3,65 poky (p > 0,05). Maca Tina navjeHTis — Big
90 no 173 kr. Cepepin iHgekc macy Tina (IMT) B oCHOBHil
rpyni 4o onepadii ctaHoBuB 42,75 kr/m2, yepes 6 Micsuis
nicns onepauii — 32,18 kr/m? (3veHLeHHs Ha 24,7 %), y
24/25 nauieHTiB yepes 12 micsuis cepeaHin IMT gopisHto-
BaB 27,17 kr/mM? (3MeHwweHHs Ha 36,4 %). Cepegnint IMT
Yy KOHTPOSTbHIN rpyni 4o onepauii — 42,44 kr/M?, a yepes
12 micsuis nicns onepauii — 26,01 kr/m? (3MeHLIEHHs Ha
38,7 %).

KomopbigHy natonorito giarHoctyBanu B 72,0 % (y
40,0 % i3 HMX BUSIBUMM NOEAHAHI 3aXBOPIOBAHHS) XBOPUX
OCHOBHOI, Y 72,7 % (y 36,3 % i3 HUX — noegHaHi 3axBo-
PrOBaHHS1) KOHTPOMbHOI rpyn. Yci navjieHtv 3 IMT meHLwwe
Hix 40 Kr/M? Manu NposiBu METaBbosiYHOTO CMHAPOMY Ta
CHHIPOMY COHHOTO arnHoe.

Y [ocnimKeHHs 3anyyanu YOmoBiKiB i XIHOK BiKOM
18-60 poki, ki xBopi Ha MOp6igHe OXMpiHHA 3 IMT
240 kr/m?, a Takox 235 Kr/m? 3a HasiBHOCTI KOMOPOIAHMX
3axBOptoBaHb (LyKpoBuiA iabet 2 Tuny, apTepianbHa ri-
nepTeHsis, Aucninigemisi, CMHAPOM COHHOTO arnHoe TOLLO)

Y [oCnimKeHHs He BKITHoYanm ocio i3 THKKUMU eKOM-
NEHCOBaHVMM 3aXBOPIOBAHHSMM, OHKO3aXBOPHOBAHHSMY;
AKLLO Byny NpoTMNOKa3aHHs 10 NlanapocKoniYHOro MeTo-
Ay onepaLii (3aranbHi, MicLesi).

Ycix xBopux obCcTexunu go onepauii, a Takox y
TepMiH 3, 6 i 12 micauiB nicnsa onepadii, Aani — LLIOPOKY.
3aiNcHUNM cTaHaapTHI KNiHIKO-BioxiMiuHi 0BCTEXEHHS,
BM3Hayanu ninigorpamy, gocnigxysanu C-nentua,
iHcyniH, ingekc HOMA, nentuH. XBOpWMM BUKOHaNM
PEHTIEHOCKOMi0 BEPXHBOIO BifAiNy LLUMYHKOBO-KVLLIKOBOTO
TpakTy 3 6apiem, Y3[1 opraHiB YepeBHOi MOPOXHWHW. Bi-
[Jeoe3oaroractpoayoaeHOCKONik0 BUKOHaNM 40 Ta nicns
onepalLlii 3 Gioncieto cnm3oBoi 060MOHKM CTPABOXOAY Ta
KYKCW LUTYHKa AN BUKMOYEHHS aucnnaasii.

[ins oTpuMaHHsa AaHnx nicns onepaLii npo racTpo-
e3odareanbHUn pedrioke, 3MiHM pH y HDKHIN TPETWHI
CTpaBOXoAy, TPUBANICTb i KiNbKICTb pedortokcis, 3miHn pH
Y KynbTi LLTYHKa BUKOHaM 1060BY pH-iMneaaHcoMeTpito.
Lle pocnimkeHHs 30iNCHUMM OQHOPa30BO KOXHOMY naLli-
€eHTy 3 BepecHs 2020 poky no cepnHs 2021 poky — 10/11
XBOPUM KOHTporbHOI Ta 20/25 (80 %) ocobam ocHOBHOI
rpynu, 6 navieHTis BigMoBUNMCA Big obcTexeHHs. MavlieH-
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Ty BBOAUNM 30HA AiaMmeTpoMm 1,8 MM HaTLLe Yepes HUXKHIN
HOCOBWI Xifl 10 PIBHSA KYIbLTi LUMYHKA, e pO3TaLLoByBanu
nepwwit (pH-1) patyuk, Ha 5 cM BuULLE Bif HWKHBOTO
CTpaBOXigHOro CiHKTEpPa po3TaLLoByBanv aApyrun (pH-2)
[aTuuK; AaTyuky imneaaHcy (Z) posmillysanu Ha 3 cMm,
5c¢m, 9cm, 11 cmTa 15 CM BULLE 3@ HWXKHIN CTPABOXIAHUNA
cobiHkTep (puc. 1).

FAK HakonuuyBay iHopmalii BUKOPUCTOBYBanu
KOMM'loTepHY cuctemy pH-MOHITOpUHry AumporacTpo-
rpac Ar-4pH-7Z (TOB «Ctapt», BiHHMUgA, YkpaiHa).
Pesynerat BBOAUNYM B NepcoHanbHUM komn'loTep i
Bi3yanisyBanu 3a JOMNOMOrol rpadiyHoro iHTepdency
nporpamu. lMpoaHanisyBanu 3anucy kaHanis (2 pH i 5 cer-
MEHTIB iMnesaHcy) Ta nogii, 3apeecTpoBaHi Ha rpadikax.
MavjeHTam pekomeHzyBanm nig Yac 06CTEXEHHS BECTU
HOPMarbHUI CNOCIB XUTTSA Ta AJOTPUMYBATUCS 3BUYHOTO
PEeXUMY XapyyBaHHsl, @ TaKoX BECTU LLOLEHHVK CTPaB,
CMMNTOMIB i NepiogiB rOPU3OHTaNbLHOTO NMONOXEHHS Ta
CHY.

[nsi BUSIBNEHHS! CUMNTOMIB racTpoe3odhareansHOro
pedniokey (TEP) BukoprcToByBanm aHKeTy-onuTyBarb-
Huk GERD-Q [19]. QocnimkenHss DIAMOND nokasano,
o yytnueicTb onutyBanbHuka GERD-Q craHoBuTb
65 %, cneumndiyHicTb — 71 % [20]. OnnUTyBanbHUK BKMHO-
yae 6 3anuTaHb, NodineHi Ha Tpu rpynu:

— rpyna A — 3anuTaHHs Npo HasBHICTb CUMMTOMIB,
Lo ceigvaTb Npo HasBHICTb AjarHody MEP: neuvis, pe-
rypritauis;

—rpyna B — 3anuTtaHHsa npo cumnTomu, Yacrta nosisa
AKUX cTaBWUTb AiarHo3 EP nig cymHi: Hypota, Ginb B
eniracTpii;

—rpyna C — 3an1TaHHs Npo BB 3aXBOPHOBAHHS Ha
SKICTb XMWTTS, LU0 CBiAYaTb NPO HasBHICTb AiarHo3y 'EP:
MOPYLUEHHS CHY, MPUAMaHHA A0AATKOBUX iKapCbKMX
npenaparis Yepes cumntomu MEP.

KoskeH i3 6 nyHKTiB WwKanu ouiHoroTb Big 0 o 3 6anis;
y rpyni 3anutaHb A 0 6aniB CBigYMTL MPO BiACYTHICTb
CYMNTOMY, 3 — NOr0 BUHWUKHEHHS1 4—7 pasiB Ha TUXEHD,
ay rpyni B 3 6anu — BiacyTHicTb cumntomis, 0 — nosiea
npoTarom 4—7 AHIB Ha TWXAEHb. 34INCHUNM ONUTYBAHHS
navieHTa npo Aoro caMomnoyyTTs Ta NOB'sI3aHi 3 LM Bif-
YyTTS 3@ OCTaHHIN TWKAEHb. Ha KoXHe NUTaHHsA XBOpUIA
Mir BIGNOBICTY OQHUM i3 YOTMPLOX BapiaHTiB. AKLLO cyma
6aniB cTaHoBMna =8, BCTAHOBIOBANM AiarHo3 racTpo-
esochareansHa pediokcHa xsopoba (MEPX). Okpemo
oLjiHtoTL cymy BaniB y rpyni C (po3naau cHy i Heobxia-
HICTb NPUNMaHHS 0AaTKOBUX MEAUKAMEHTIB Y 3B'A3KY 3
cumnTomamu MEPX): sikwwio cyma 6anis cTaHOBUTL MeHLLE
Hix 3 6anu, giarHocTytoTb nomipHy FEPX, noHag 3 6amm
— BupaxeHy MEPX (mabn. 1). MakcumansHo Moxnvsa
cyma 6anis 3a wkanoto GERD-Q — 18.

CraTucTUyHO pesynsTaTi onpawtoBany 3a [ono-
Moroto cnedtianizoBaHoro nakera Statistica 13, niueHasis
Ne JPZ8041382130ARCN10-J. [laHi nepeBipsinv Ha HOp-
ManbHICTb PO3MoAiny 3a 4onoMorow kputepito Lanipo—
Binka. Akwo posnoain AaHux Bignosigas HopManbHOMYy
3aKOHY, iX HABOAWIM SIK CEpenHe + cTaHaapTHa noxubka
(M £ m); SIKLLO BM3HAYUMIW BiOXMMEHHS Bif 3aKOHY HOp-
MasibHOro po3nogdiny, — MefiaHa Ta MiXKBapTUNbHUNA
poamax, Me (Q25; Q75). AHania BigMiHHOCTE Mix rpynoto
[OCRIIKEHHS Ta KOHTPOINBHO BYKOHAMM 3a AOMOMOTOH0
KpuTepito CTblofeHTa Anst He3anexHux BUBIpoK npu
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pH-ceHcopn

1

Puc. 1. Cxema posTallyBaHHs AaTynkiB Garatoka-
HamMbHOrO iMneaaHc-pH-MeTPUYHOrO 30HAa.

Puc. 2. YactoTa KniHiYHUX CUMNTOMIB racTpoeso-
(hareanbHOro pedriokcy BNPOAOBX TWXHA nicns
onepatii (3a onutysanbHkom GERD-Q).

Puc. 3. Mpuknagn enisopis pedriokcy nig vac
MOHiTOpuHry pH-imneaaHcy. CTpinka, cnpsmoBaHa
BHI3, NOKa3ye (i3ionoriyHmit KOBTOK, CTPIMKN Bropy
BKa3yl0Tb Ha eni3oam pedritokcy.

3A: Eni3o KMCNOTHOMO pedritokey Mif 4ac MOHITO-
puHry pH-imneaaxcy. Enektpon pH-1 postatuosa-
HWA Y WAYHKY, pH-2 po3TaluoBaHuit Ha 5 cM Hap
HWKHIM cTpaBoxigHuM cinktepom (HCC), a enek-
Tpoau iMneaaHcy (Z) — Ha 3 cm, 5¢cm, 9 cm, 11 cm,
15 cm Hap HCC. MpueepTae yBary piske 3HUKEHHS!
nokasHukis pH-2 3 4,3 0o 3,1, 3HWXeHHs 3anucis
iMneaaHcy Z (CTpinku) — KUCNOTHUA pedioKe;
pH-1'y kynbTi WnyHKa nigsuLyeTbes 3 2,2 ao 5,8
(cnabokucnuit pedpriokc).

3B: npuBepTae yBary 3HWKeHHs piBHS nuwwe pH-2
(cTpinka) Ta imneaaHcy 36,3 10 4,9, L0 He € KUCTnM;
pH-1'y KynbTi LWNyHka He 3MiHMBCS, Bkadye Ha pH
7,0. Lien nokasHuk MOXe BKasyBaTu Ha HasBHICTb
KOBI Y NPOCBITI KyNbTi LUMyHKA.

i 2k18

3emZ1 [1k89
— 0

74
ph2ls3
13

v cermeujz 6 54
fimenaicy) 4,91
5 4,32
Il cerment 3,91
peecTpauii Z 4 y
1l cermeHT
i Z
peecTpallii 3
| cermenT 5
peecTpalii 2
0,88 0,75
0,24 0,25
OcHosHa rpyna, n = 25 KoHTponbHa rpyna, n = 11
W A (nevis, perypritauisi)
B (cTaButb piarHo3 M'EP nig cymHiB: HyaoTa, 6inb B eniracTpii)
W C (nopyLUeHHS CHY, NpUAMaHHs A0AAaTKOBUX NikapCbkyx NpenapariB y 38’A3ky 3 cumntomamm MEP)
2 3aranbHa KinbkicTb 6anis
14kd
75963
0
7k32
12cm Z4 |2k08
99
k24
Tem Z3 k72
0
K25
5om Z2|2k04
0

S vATa

37

14:31:53

14:32:09
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BiANOBIAHOCTI 3aKOHY HOPManbHOro po3noginy, npu
BiAXMNEHHI BUKOpUCTOBYBanu Kputepin MaHHa—BiTHi.
BigMiHHOCTI BBaXanu CTaTUCTUYHO 3HAYYLLMMK NpU
p < 0,05. ina ouiHOBaHHS 3B’13Ky MiX MOKa3HMKamm
BUKOPUCTOBYBanW koedilieHT kopenauii CnipmeHa.

PesyAbTati

KniHiyHi nposiBM eHTeporacTpanbHoro GiniapHoro
pedntokcy BU3HaUMIM B 060X rpynax, Ha KiiHi4Hi NposiBu
BiAMOBIAHWX CUMNTOMIB Manu ckapru nauieHTn o6ox
rpyn, ane 3arasbHa KinbkicTb 6anis 3a ONMTyBanbHUKOM
GERD-Q HepocTatHsa ans npossis [EP. Kinbkictb 6anis
fewo BinbLua B OCHOBHIN rpyni nawieHTiB (puc. 2).

EHpockoniyHe AoCniMKeHHs 3hiicH1nM oo onepadii
Ta B nepiog 1-76 micsuis nicns onepadii, B cepeaHboMy
36,1 = 5,6 micausa B OCHOBHIN rpyni; B nepiog 70-112
micsuiB nicnsa onepadii, B cepenHeomy 89,5 + 3,0 micaus
B KOHTPOMbHIlA rpyni.

Mip vac dibporacTtpockonii (mabr. 2), aKy BUKOHaNM
no onepadii, y 3 (12 %) nauieHTiB OCHOBHOI rpyni BUSIBUANN
[fyoneHoracTparnbHui pedrioke, y 1 (4 %) — ractpoeso-
(hareanbHui pedbnioke, y 7 (28 %) — HepoCTaTHICTb kapii.
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Y 6 (24 %) XxBOpUX BUSIBIIIN O3HAKW FPWKi CTPABOXIAHOMO
OTBOPY Aiadpparmu, LLO NiATBEPIKEHO PEHTIEHOMONYHO.

Y KOHTPOMBHIN rpyni AyoaeHoracTpanbHWA pedorioke
BusBunm B 1 (9 %) nauieHTa, ractpoesodareansHui
pedrtokc—y 1(9 %), HepgocTaThicTb kapaii —y 3 (27,3 %).
Y 3 (27,3 %) XBOpuX € 03HaKW rPWKi CTPABOXIAHOTO OTBOPY
Aiacbparmu.

Y nicnsonepauiiHomy nepioai nig Yac nnaHoBoro
06CTeXEHHS NaLieHTIB OCHOBHOI rpynu BUSIBUMM racTpuT
KynbTi WwiyHka y 2 (8 %) ocib, rictonoriyHa CTpyKTypa Bia-
noeigana hoBeonspHili rinepnnasii, ane MakpockoniyHa
CTPYKTYpa HopMaribHa, CTEHO3 FraCTPOEHTEPOAHACTOMO3Y
—1(4 %), Bupa3ka ractpoeHTepoaHactomosy —B 1 (4 %)
XBOPOro, eHTeporacTpanbHui pedntokc abo HasiBHICTb
OB y MPOCBITi WiyHka — B 5 (20 %), ractpoe3odare-
anbHun pecnitokc —y 1 (4 %), HepocTaTHICTb kapgii — B
1 (4 %) Bunagky.

Y KOHTPOMbHI rpyni aKTUBHWUI raCTPUT KyIbTi LYHKa
BusBunu B 1 (9 %) nauieHTa, CTEHO3 racTpoeHTepo-
aHactomo3y — B 1 (9 %) nauieHTa, BUpasku racTpoeH-
TepoaHacTOMO3y He BCTaHOBEHI, eHTeporacTpasnbHuiA
pedriokc — 1 (9 %) BuNagok, ractpoesodareanbHui
pedntokc He BU3HauMnu. O3HaKu rpuxKi CTPaBOXiAHOIO

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.



Tabnuus 1. AHketa-onutyBansHuk npu NEPX (GERD-Q)

Original research

MutaHHa 0 gHiB 4-7
AHiB

Ak yacto y Bac BuHukae nevis?

Ak yacto Bw BiguyBaeTe 3akup i (pignHM) 3i LWTyHKa A0 rNoTkv abo poTOBOT MOPOXHWHK (perypriTavis)?

B Ak uacTo y Bac BuHukae 6inb y BEpXHiit YacTuHi xuBoTa?
Ak yacTo y Bac BuHukae Hypota?
C Ak vacrto y Bac BMHMKAIOTb NMOPYLLEHHS CHY, LLO NOB'A3aHi 3 NeYieto Yu perypritawieto?

Sk yacto Bu 3acTocoByeTe nikvi A5 NikyBaHHS nevii Yu perypritauii (@HTaumay Yv npenapatu, Lo nopekoMenayBas nikap)?

0 1
0 1
3 2
3 2
0 1
0 1

N N = =~ NN

W W o O W w

Tabnuuga 2. EHgockoniyHe OLiHIOBaHHS CTaHy Cn30BOi 060NOHKM CTPaBOXOAY, KyrbTi LUMYHKA Ta raCTPOEHTEPOAaHAaCTOMO3Y Y BiaaaneHomy

nicnsonepavinHomy nepiogi, n (%)

EHpockoniyHa 3Haxigka

[acTpuT KynbTi LWNYyHKa
CT€eHO3 racTpoeHTepOoaHacTOMO3y (aHaCTOMO3MT)
Bupaska ractpoeHTepoaHacTomosy

[lyoneHo/eHTeporacTpanbHUin pednioKe, HasiBHICTb XOBYI Y NPOCBITI LUMyHKa

lacTpoesodhareanbHuii pedrioke, HasiBHICTb XOBMI Yy NPOCBITI CTPaBOXoAYy
HepocTatHicTb kapaii
pwxa cTpaBoxigHoro oTBopy Aiadparmu

- 2(8,0)

1(4.0)
- 1(4,0) -
3(12,0) 5(20,0) 1(9,0)
1(4,0) 1(4.0) 1(9.0)
7(28,0) 1(4,0) 3(27,3)
6 (24,0) He BWSIBNIEHO 3(27,3)

OcHoBHa rpyna, n = 25 Koquoana rpyna, n =11

1(9,0)
1(9,0)

He BUSABMEHO
1(9,0)

He BUABINEHO
He BUABIEHO
He BUABNEHO

Tabnuug 3. MNMokasHnkn pH iMneaaHCcOMETpIi y MPOCBITI CTPABOXOAY Ta LUMYHKa

e T [eereres [eeccemes

lMokasHwkm Yac i3 pH <4 3aranshuin, % (AET) 2,83 (1,55; 3,95) 3,00 (2,30; 3,50) 0,97
pH iMneparcomerpii Yac i3 pH 4,0-6,9, 3aranbHuit, % 6a3aanMM piseHb pH 92,40 (90,65; 94,20) 94,10 (89,80; 95,50) 0,29
Yy NpOCBITi CTpaBoxody .
Yac 3 pH >7, 3aranbHuit, % <16,54 4,80 (3,45; 5,85) 2,90 (1,20; 7,20) 0,17
Kinbkics FEP i3 pH <4 46,9 7,9+09 6,809 0,45
Kinbkictb 'EP i3 pH 4,0-6,9 6a3anbHuii piseHb pH 16,3 £ 1,4 225122 0,02
Kinbkicts FEP i3 pH >7 <27 3607 1,304 0,03
3aranbHa kinbkicte MEP <60 27,7+15 30,6+25 0,30
Kinbkicte MEP TpuBanicTio noHas 5 x8 3,5 1(0;2) 1(0;2) 0,83
Haiitpusaniwwii FEP, xB 5,7 (3,5; 9,3) 7,3 (4,1;9,6) 0,44
MokasHnk DeMeester <14,7 6,2+0,6 58+0,6 0,73
MokasHukn Yac i3 pH <4, 3aranbHui, % 6a3anbHun piseHb pH 19,95 (17,90; 22,00) 38,50 (30,00; 53,60) <0,001
g*r*léhoﬂgslﬂ?ﬁy“ﬁgp“ Yac is pH 4,0-6,9, saranbhuii, % <10 48,90 (42,10; 56,40) 48,90 (40,00; 56,60) 0,98
Yac i3 pH >7, 3aranbHuit, % <6 31,00 (26,30; 37,30) 8,10 (3,50; 14,50) <0,001
OTBOPY Aiacdhparmn He BusiBUNM B 060X rpynax aHi nig 06rOBopeHHﬂ
Yac eHAocKonil, Hi Mif Yac PEHTTEHOCKOMIT 3 KOHTPACTOM. )
AHania nokasHukis fo60soi pH-meTpii y rpynax MounHatoun 3 1997 p., onepauis MOHloaHaCTOMO:.BHOF.(:
[OCTimKeHHs nokasas (mabn. 3): y CTpaBoxoai uac i3 LUYHTYBaHHS LWNyHKa CTae Bcg NOMyNAPHILLIOKO BHACTIAOK ii
pH <4 B oCHOBHIi rpyni cTaHoBwB 2,83 (1,55; 3,95) %, MPOCTOTY, MEHLLIOI TPUBANOCTi OMEpaTUBHOM 4acy, a Takox
y KOHTpOJ'IbHiI7I _ 3’00 (2’30; 3’50) %; yac i3 pH 4,0—6,9 Yepe3 MeHLLY KINbKICTb YCKNaaHeHb | BIAMIHHI pe3ynbraTt
(chisionoriunmit ans crpasoxogy) — 92,40 (90,65; BTpaTV 3aliBOi Macu Tina. TpuBanuin yac Lo METOAVKY
94,20) % Ta 94,10 (89,80; 95,50) % BIAMOBIAHO; YaC i3 KpUTUKyBaru GapiaTpuyHi Xipypri Yepes TEOPETUYHO BICO-
pH >7 (cnabonyxHuit) — 4,80 (3,45; 5,85) % i 2,90 (1,20; KWW NOTEHLIIMHUIA PU3NK PO3BUTKY racTpoesodareansHoro
7,20) % BiAnoBigHo. CTAaTUCTUYHO 3HaYYLLY pisHMLKo 3@  PaKY BHAcmiAok oB4Horo pedpritokey. BinomocTi daxosoi
MMV IOKa3HMKamMu He BusiBuM (p > 0,05). Haemeni  MiTepaTypu nokasyioTb: pesekuis wnyHka 3a Billroth I
PE3ynbTaTh He MEPEBULLYIOTb HOpMarbHi disionoriuHi  BIPOMAHO He MoB'si3aHa 3i 3BinblueHHsAM YacToTh paky
nokasHuku. KinbkicTs enisopis i Tpueanicts pedpriokcis,  WwnyHka [18,20,21]. Micnst Beix GapiatpuiHnx onepavin
nokasHnk DeMeester Takox He migsuiLeHi. Ane npueep-  3aPEECTpyBany noHag 40 B1naakKie paky LWnyHka Ta cTpa-
TaE yBary 3HKEHHs ekcroauuii kucnoro Gomoca (pH — BOxoay, a nicnst MGB He BisiBIAMIM XOLHOTO BUNaKy paKy
<4) T1a 36inblUEHHA Yacy ekcroauLii Gomoca 3 pH >4 o KyKcw LinyHka abo cTpasoxofly [22-25]. OfHak cynepedku
50 % yacy pocnimkeHHs1 B 060X rpynax, a gisionoriyHumn 3nprBoaYy po3BUTKY BiniapHOro pechrtoKey Nicns MiHiLLyH-
pH y wnyHky - Big 1,2 go 2,0 (puc. 3). BectaHosunu, Wwo KOBOFO LLYHTYBaHHS Ta MOB 'S3aHOrO 3 LM PU3VKY PO3BUTKY
B MaLlieHTiB OCHOBHOI rpynu MefliaHa ekcrnoawuii 6ontoca paKy LUnyHKa Ta CTpaBoXo4y He npunuHsoTbes. HdiarHo-
B KyMbTi LUYHKa 3 pH >7 maixe BYETBEPO BULLIA, HXK TON CcTyBaHHs GiniapHoro pedniokcy nicns MGB — HenpocTe
cammii NoKasHuK y rpyni kKoHTpornto (p < 0,001). 3aB[aHHs, KpiM BUNaAKIB, KoMK B NavjeHTa BiabyBaeTbCs
Pathologia. Volume 18. No. 3, September — December 2021 ISSN 2306-8027 http://pat.zsmu.edu.ua 315
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perypritauis 6inionaHkpeaTyHoro cekpety Ta/abo Gnto-
BOTa XOBY0, 0COONMBO BHOMI. [liarHocTuka i GiniapHoro,
i KcnoTHoro pedbrtokcy NoTpebye He TiNbKK BiANOBIAHNX
cumnToMmiB, ane 1 o6’ekTuBidavii gaHux [17]. ba GinbLue,
Malxe HEMOXIMBO BiOPI3HWUTU XOBYHUN pedprioKke Bifg
KCINOTHOrO 3a cumnTomamu [18].

Bigomo, Wwo AyodeHoracTpanbHuin pedroke — gi-
3ionoriyHe sBMLLE Y 300pOBUX Nogen. YTiM HaaMipHUA
GiniapH1in pedbnioKe Moxe NPU3BOAUTU A0 pedritokc-ra-
cTpuTy Ta/abo e3odariTy, KMLWKOBOI MeTannasii, Bu-
pa3KoBOro YpaXeHHs Crn3oBoi 0BOMOHKK LUMyHKa Ta
cTpaBoxogy, cTpaBoxoay bappeTTa Ta BpeLwTi 40 paky
wnyHka abo ctpasoxogy [16].

Y noegHaHHi 3 Ha3BaHUMM i OYiKyBaHUMMW MO3W-
TBHUMU akocTsMu MGB, po3pobunu mogudikadito
MOHOQHACTOMO3HOrO LUYHTYBaHHS, WO nepenbayae
CTBOPEHHS! BEPTUKANbHOI KyKCY LLTYHKa PECTPUKTUBHOMO
TWNy 3aBOOBXKY 6-8 CM, 5K Npu kKnacuuHii Roux-en-Y, wo
BUMMKAE MOr0 racTpUH-NPOAYKyBarnbHy 30HY, ane 3 Ha-
KnaZeHHAM PYYHOro iHBariHaLinHOro aHTUPEedIItoOKCHOro
aHactomo3y fdiametpom 1,5 cm i chikcauieto npuBigHoro
KoriHa aHacTOMO3y B3[I0BX LLBA KyKCY LUMyHKa SK aHTu-
pedrtokcHoi Wwnopu [14].

HwvHi Hemae eauHoro nigxogy [0 IHCTPYMEHTasbHUX
AiarHOCTUYHWX METOAIB, LU0 Aal0Tb 3MOTY MOBHICTHO OLyi-
HUTW HAsBHICTb | BNMMB GiniapHOro pedrokcy Ha CTaH
Crn130B0i 0BOMOHKM KyKCH LUMyHKa Ta cTpasoxoay [15].

®ibporacTpockonisi — roNoBHUA iIHCTPYMEHTaNbHUIA
METO[, 0OCTEXEHHS NaLLiEHTIB, B SIKUX € KMiHiYHI 03HaKK
GiniapHoro pecntokcy. BoHa fae 3mory BisyanbHO [oKy-
MEHTYBaTV HasBHICTb XOBYi Y MPOCBITi KYKCH LUMyHKa Ta/
abo cTpaBoXoAj, KpiM TOro, MOXHA OLLIHUTI MaKpPOCKOMiYHi
3MiHW, LLO € B CrIN30Bil 060MOHL LLUMyHKa Ta CTPaBOXOAY.
®ibpoonTnyHa cnekTpohOTOMETPISI pa3oM i3 MOHITO-
PUHrOM pH, Ha AyMKy Aesikux aBTOpiB, — HAWTOYHILLMIA
METOf, AiarHOCTMKM XOBYHOro pedpritokcy. OpHak yepes
METOA0MOrYHI OOMEXEHHS! CNEKTPOMETPUYHNI METOL,
He HabyB JOCTaTHLOrO PO3BUTKY Ta 3amiHeHUn pH-imne-
[JaHCOMETPIEID, Ky eKCNePTU BBaXAKTb HAZINHILLKM i
BignoBigHUM MeToaoMm [26—32]. MOHITOPUHT 3a 4onomo-
roto 6aratokaHanbHOro iMneaaHcy Aae 3Mory aHanisyBaTu
3MiHU ENEKTPUYHOTO OMopy 3 BUSIBNEHHAM YCiX BUAIB
pedrnitokcy (pignHu, rasy). pH-imnegaHcoMeTpis Takox
MO>€e BUKOPUCTOBYBATWCS ANt XapaKTePUCTUKIA KUCTIUX,
NYXHWX | HEUTpanbHUX pisHOBUAIB pedoritokcy [33].

EHpockonis BEpXHIX BiAAINIB LLMYHKOBO-KULLKOBOTO
TPaKTy B NOEAHaHHI 3 pH-iMnegaHcoMeTpieto Mae BULLY
YyTNWBICTb | CNeUMIYHICTb ANA BUSBNEHHS KUCTOTHNX i
NYXHUX pedontokeis [13].

Y [OCTYNHIN haxoBii nitepaTypi BUSBUAN TinbKu
OfHe [OCTIMKEHHS 3 BUKOPUCTAHHAM CUCTEMATUYHOro
MOHITOPUHry pH iMneaaHcy, MaHOMETPIEI0 Ta eHO0CKO-
nieto [8]. OocnigpxeHHs S. Tolone et al. [8] Bkntoyano
15 nauieHTiB i3 nepegonepalinHoL CUMNTOMATUKOK
pedniokCy, SKUM BUKOHANN MiHIraCTPOLLYHTYBaHHS.
Yepes 1 pik nicns onepauii MGB He 3adikcyBanm Bu-
nagku nopyLueHHs yHKLiT CTpaBOXigHO-LUMYHKOBOrO
nepexogy, ane BUSBUMM CyTTEBE 3MEHLLUEHHS BHYTPILL-
HbOLLNYyHKoBOrO TUcky — 3 5,0 0 9,5 (p < 0,01), rpagieHT
ractpoesocareansHoro Tucky 3Husvecs 3 10,3 o 6, 4
(p < 0,01), a kinbKicTb Mogji pecbniokcy 3MeHLwmMnacs 3
41 po 7 (p <0,01). EHgockoniyHi 03HaKM ypaxeHHs cnu-
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30BOi 0BOMOHKM LUMNyHKa Ta/abo cTpaBoXody, BTOPWHHI
LLOAO MOXIMBOTO BiniapHOro pedrtokcy, He BUSIBUMW.
BTiM HeBenuka KinbKiCTb NawuieHTiB, ki B3SNW y4acTb Y
[OCHIZKEHHI, a TaKOX KOPOTKI TEPMIHW CMOCTEPEXEHHS
He [jaloTb 3MOTM POBUTM OCTaTOuHI BUCHOBKM.

MomibHi aaHi BcTaHOBMUNYM B NauieHTiB 060X rpyn
y Hawomy pocnigxeHi. KinbkicTb BUSBREHUX nicns
onepauii BUNaakiB ractpoesodareancHoro pedontokey,
HEeOOCTAaTHICTb KapgianbHOro ChiHKTEpa Y O3HAKY rpUi
CTpaBOXigHOro OTBOpY AiadparMut CTaTUCTUYHO 3MEH-
LUMAMCA B OCHOBHIN rpyni, Ui enisoau He 3adikcoBaHi B
KOHTPOMbHIN rpyni.

3a gaHumu T. M. S. Salama et al., 36epiratoTbes pu-
31KV LLIOZO0 XPOHIYHOrO abo CMMMTOMATUYHOTO XXOBYHOTO
pedroKC-racTpuUTy Ta pedpnitokc-e30arity, a 0TKe paky
LunyHka Ta ctpasoxogdy [34,38]. 3a gaHummn foCnimKEHHs
50 Bunagkie MGB, yepes 18 micauis nicna onepadii 3
BUKOpUCTaHHSAM hibporactpockonii 3 Gioncieto i 24-ro-
AUHHOW pH-MeTpieto pedrtokc-e3odarit BCTaHOBUNM
y 3 (6 %) Bunagkax: y 2 (4 %) nauieHTiB NoB’A3aHni i3
Kucnmm pedriokcom, y 1 (2 %) — 3 nyxHuM ractpoesoda-
reanbHM BiniapHrM pedontokcom. EHgockoniyHi o3Hakm
avennagsii Ta metannasii He BUSBUMN.

HuHi ony6nikoBaHo iBa MPOCNEKTUBHUX PaHAOMI30-
BaHVX KOHTPONbOBAHUX AOCMIMKEHHS, A€ NOPIBHIOWTbL
OAGB i RYGB [35,36]. Lee et al. 3pobunm BUCHOBOK, LLIO
nonemika npo pedstoKe XoBui AouifbHa nicns Tpysani-
woro cnoctepexeHHs [37]. [oka3n kaHUeporeHHoi aii
pedontokey xoBui nicns OAGB BiacyTHi, ane cumnTomm
pedntokey nicns OAGB gosoni nowumpeHi [39].

Saarinen T. et al. BuB4anu xoB4YHuUN pedriokc
cumHTUrpadpivium metogom y 2017-2020 pp. AsTopu
BU3Ha4anu BNnuB BiniapHoro pedniokcy 3a JONOMOrow
renatobiniapHoi cumHTUrpadii. Bectanosunu: 55,5 %
nauieHTiB, SKUM BMKOHANMW OOHOAQHACTOMO3HE LUYHTY-
BaHHS1, Masim TPAH3UTOPHWIA XXOBYHUI PEITIOKC, KOTPUI
BU3HAuMNW B KynbTi WwnyHka [40,41]. ABTopu umx go-
CnimpKeHb novanu NpocnekTUBHE BUBHEHHS pedIoKCy
)KOBYI CLIMHTUrpadhivHMM METOLOM Ta EHAOCKOMIT B MEXaX
paHAOMI30BaHOMO KOHTPOILOBAHOTO JOCHIMKEHHS, L0
nopisHioe OAGB i RYGB (gocnimkeHHs RYSA).

MpoTunexHi gani HaBeaeHi B poboti D. Sifrim Ta
M. F. Vaezi, J. E. Richter [18,21]. MNosigomnstoTb, Wo
pedntoke sk ycknagHeHHs Buaensots y 0,5-4,0 %. He-
06XigHICTb XipypriyHOT peBiaii nicns ogHoaHaCTOMO3HOro
LUYHTYBAHHS Yepes KriHiYHO BUPaXXEeHWI PedrTroKC OB
ctaHoBuTh Big 0,0 % A0 0,7 % [41]. MavujieHTiB NOBTOPHO
onepyBanu, BUKOHyBanu KOHBEpCito 3a Roux-en-Y, nicns
AKOI NaLiEHTN B13HAYamnM MOSINWeHHs.

Y UbOMy JOCRImKEHHI MU BUKOHAMM NOPIBHANBHUN
aHania cTaHAapTHOMO cnocoby LWyHTYBaHHS LUNyHKa 3a
Roux-en-Y i MiHiracTpoLuyHTyBaHHs B MoAwudikaLlii KniHi-
k1. 3anyyany nauieHTiB i3 KIiHIYHUMM, EHAOCKOMIYHAMM
03Hakamu biniapHoro fyoaeHoracTpansHoro pedntokey
Ta ractpoesodareanbHoro pedniokcy, 03HakaMu He-
[OCTaTHOCTI Kapaii Ta rpuxi CTpaBoXigHOro OTBOpY Aja-
hparmu. Lli gaHi BBaxanu 4o4aTKOBAMM NoKasaHHSMM
ANS WyHTyBanbHOI onepauii. BuB4eHHs 6eanocepeHix
pe3ynbTatiB y ABOX rpynax AOCMiMpKeHHs nokasano: Ha-
KnafaHHs py4HOro iHBariHaLiiHOrO racTpoeHTepoaHacTo-
MO3y BipOrigHO He NpU3BOANTL A0 30iMbLUEHHS PU3MKIB
racTpoesodpareansHoro pedrnokey 1 ycknagHeHb, Lo 3
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HUM MOB’A3aHi.

AHani3 onuTyBaHHS NaLieHTIB 32 JOMNOMOIOK aHKETU
GERD-Q, cneuudiyHoi ans FEPX, nokasas: 3aranbHa
KinbkicTb 6anis B OCHOBHIN rpyni 6inbLua, HiX y KOHTPOmb-
Hin. Ane Le OnuTyBaHHS He BUSIBUO KMiHIYHKUX NPOsiBIB
CTpaBoOXigHOro pedntokcy. Liei onutyBanbHUK nokasye
nposiBY pedritoKey 3a TVXKAEHD, IHKOMW NaLieHTH onucy-
BanM NposiB1 CTPABOXIAHOMO pedhrtoKCy 10 ABOX pasiB Ha
MiCSiLb, MOB'A3YI04M iX i3 NOPYLUEHHAM OIETUYHNX PEKO-
MeHAaLin, nepeigaHHaM. Ha3saHi NposiB1 3MEHLLYBanmes
Ha TNi JOTPUMaHHS JiETL.

AHarni3ylun 4acToTy BUHWKHEHHS eHOO0CKOMIYHWUX
03Hak GiniapHoro pedpnitokcy nicns onepauii, BUSBUNK
BMPa3Ky B OOHIEi NaLieHTku Yepes 6 micauiB nicns one-
pauji. XBopa nos’s3ye Le 3 CaMOCTINHUM MPUNUHEHHSM
npuUMaHHs iHribitopie npotoHHoi nomnw (IMNMM) y nicns-
onepaliinHomy nepiogi. CTEHO3 racTpoeHTepoaHacTOMO3y
BUSIBUIN B OQHOTO NauieHTa 3 KOXHOI rpynu, TOMY im
BUKOHANM GanNoHHY AunaTtauiio 3 yBeAEHHSIM TTTHOKOKOP-
TMKOCTEpOIAiB Y 30HY CTeHO3y. [icTonoriyHe JOCipKeHHS
BKasye Ha (ibpo3Hi 3MiHM B 30HI aHacTomMo3y. [acTput
KynbTi LWAYHKa BUSIBUIN B OQHOTO MaLlieHTa OCHOBHOI Ta
[IBOX XBOPUX KOHTPOJILHOI Ipynu; BOHU NepebyBatoTh nig
CMOCTEPEXEHHSIM.

Y 5 (20 %) nauieHTiB OCHOBHOI pynu BU3HA4MUIN
eHTeporacTpanbHWiA pednioke, y rpyni KOHTponio — 1
(9 %) Bunagok.

Mig yac pH iMnegaHcoMeTpii NigTBEPIXKEHO 3HIKEH-
HS KUCTMOTHOCTI KyMbTi LUMYHKA; Lie MOXe BKasyBaTu Ha
HasIBHICTb | CIIMHK, LLO MicTUTb GikapboHaTu (pH 5,8-6,2),
i oBui (pH 8,0-8,5). Ha puc. 3 nokasaHo ¢hisionoriyHumn
KOBTOK (CTpinka BHU3), Nicnst sikoro pH He 3MiHMBCS; Mig
yac pedbrnitokCy (CTpinka Bropy) € 03HaKu KUCMOTHOrO
pecbriokcy y CTpaBOXoAi Ta cnabokMCcroro y LUnyHKy, pH y
KynbTi LLNyHKa cTaHoBMB 27. Lle Bkasye Ha Bortoc xoBui,
AKUIA Mig Yac 3akuay [0 KynbTi LyHKa NPOBOKYE 3aKng,
KUCMOTH Y CTPaBOXiA.

OCHOBHUIA MOKa3HWK Byab-AKOr0 AOCRIAXEHHS
pH-iMnegaHcy — Yac ekcrnoauuii KUCoTK Y CTPaBOXOAi
(pH 6ontoca <4) abo acid exposure time (AET) npotsirom
406w, Yac npuiimaHHs i BUKNOYatoTh, 3anuc Bisyarnb-
HO CKaHytoTb [N BUSIBNIEHHS apTeakTiB, L0 MOXYTb
BMIIMHYTW Ha po3paxyHku. 3aransHuin AET BBaxatoTb
hizionoriyHnm Npwm ekcnosuuii y ctpaBoxogi <4 % Bnpo-
[LOBX YCbOr0 Yacy CnocTepexeHHs, NaTonoriyHnin — npu
pesynbrati >6 %. AET BBaxatTb CTaTUCTUYHO BIpO-
rigHiWwmm, Hix iHgekc DeMeester, sakui Takox nokasye
ekcnosuuito Gontoca.

B o6ox rpynax mauieHTiB nicns o6CTEXEHHS He
BusiBUNM o3Haku [EP, ane yac ekcnoawuuii 6ontoca B
MPOCBITI KynbTi LWyHKa 3 pH <4 3HuxeHnit B 060X rpynax,
B OCHOBHIl BiH BABIYi MEHLUWIA, HDX Y KOHTPOIbHiN. Lie
MOXe BKa3yBaTW Ha LUBUAKE CKUAAHHS BMICTY 3i LLNyHKa
B TOHKY KWLLKY Ta BOAHOYAC MOB'S3aHO 3 BUAANEHHAM
KMCMOTONPOAYKYBanbHOI 30HW LUnyHKa. Yac ekcrnosuuii
6ontoca B NPOCBITi KynbTi LTyHKa 3 pH 27 30inbLieHun, B
OCHOBHII rpyni LIeN NOKa3HWK yTpyYi BULLIMIA 33 pesyrbTar
LOCHIKEHb Y KOHTPOIbHIN rpyni.

Pesynsratv focnimkeHHs caigyaTh Npo CTaTUCTUYHO
[0BefieHy BiACYTHICTb 03HaK BiniapHOro Ta K1CMOTHOMo
ractpoesodareanbHoro pediokcy B OCHOBHIW | KOH-
TponbHin rpynax. Le nigtBepaxye edeKkTUBHICTb i
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[OUINbHICTb 3aCTOCYBaHHS PYYHOrO iHBariHALLIMHOIO rac-
TPOEHTEPOaHaCTOMO3Y, Lo 3abe3anevye pecTpUKTUBHHUIA
KOMIMOHEHT i AOCTaTHIl aHTUPEITIOKCHWIA 3aXUCT.

BpaxoBytoun HaBedeHi 3MiHU pH LWyHKa Ta HOBI
CynepeynuBei BifOMOCTi AOCTIMKEHb OCTaHHIX POKIB LLOAO
BiAAaneHnx pesynsraTie nicnsi MOHOAHACTOMO3HOTO
LUYHTYBaHHS LUMYyHKa, HeobXigHe MPOAOBXEHHS crnocTe-
pexeHHst 3a xsopumu 060X rpyn y BigaaneHi TepmiHu
nicns onepadii 3 BceBiYHNM OLiHOBaHHAM MOPOdYHK-
LiOHanbHUX NapameTpiB aHaCTOMO3y.

BucHoBKHU

1. MoHOaHaCTOMO3He LUYHTYBaHHS LUyHKa B MOAM-
dpikawii kniHikn Mae Taki cami NO3UTMBHI BNACTMBOCTI, SIK
i meToavka Roux-en-Y, nae 3mory 3anobirtu pusukam,
LU0 MOB'A3aHi 3 MOXMNMBKM NATONOMYHUM PEIIHOKCOM
XOBMI Y CTPaBOXif.

2. MNauieHTw, SKMm BUKOHanM onepaLiito MOHOaHacTo-
MO3HOTO LUYHTYBaHHS, NOTPebyoTb peTenbHOro obeTe-
XeHHs1 3 BUKOHaHHSIM chibporacTpockonii B kombiHaLii 3
pH iMnegaHCoMETPpIEtO LWOHaMEHLLE OAWH pa3 Ha pik Ans
BU3HaYeHHs GiniapHoro pedniokcy Ta MopdomnorivyHNX
3MiH y NPOCBITi CTPaBOXOAY Ta KymnbTi LWyHKa.

3. PiBEHb SKOCTi XUTTS1 XBOPUX NicNs onepaLii 0CHo-
BHOI Ta KOHTPOINbLHOI rpyn BiporigHO He BiApi3HsABCA, WO
NiaTBEPIKYE pe3ynbTaT aHKETYBaHHS 3a OMUTYBaSlbHU-
kom GERD-Q. Lle Bka3ye Ha edpekTvBHiCTb | 6e3neyHICTb
MOAMGIKOBAHOMO Y KAiHILi SlanapocKoniYHOro MOHo-
AHACTOMO3HOrO LUYHTYBAHHS! LUMYHKa.
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Nepionepauiniun metaboniam y XBopux Ha BTOPUHHUM rinepnapaTtupeos

i cnocobu Moro Kopekuji

A. |. AeHuceHKo(D*ABCD B | YepHin(DCPEF

AepxaBHa HayKoBa ycTaHOBa «HayKoBO-NMPaKTUUHUIA LEHTP NPODIAGKTUUHOI Ta KAIHIYHOI MeAULMHW» AepXXaBHOTO YNpaBAiHHA CnpaBamy,

M. KniB, YkpaiHa

A - KOHUENLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

AKTYyanbHUM € BUBYEHHS 3MiH MeTaboriamy y XBOpWX Ha BTOPUHHMI rinepnapatvpeos (BITIT) npu napatnpeoigHmnx XipypriyHmnx
BTpy4aHHsx (MTXB) i noLwyku cnocobiB iXHOI KOPEKLT.

MeTa po6oTu — BuB4MTH MeTaboniam y xsopux Ha BITIT npu MTXB, ouiHUTV MOXMMBOCTI 10r0 KOPEKLii.

Matepianu Ta metoau. BrkoHanu npocnekTMBHe HepaHZoMi3oBaHe pocnigkeHHs. Obctexunm 135 xeopux Ha BITIT i3
TepMiHanbHOO CTaZieto XPOHIYHOI HUPKOBOT HEAOCTATHOCTI, iknM BrkoHanwW MTXB (72 vyonoBiku, 63 xiHkv Bikom 19—73 poku).
MepepnonepaditHuin puank ASA — IlI-IV. 3aiicHunm 3aransbHe 3HeGOMOBAHHS 3 BUKOPUCTAHHSAM iHransLiiHoro aHecTeThka
ceBodnypaHy Ta HapKOTUYHOIO aHanbreTka eHTaHiNy B yMOBaX HU3bKOMOTOKOBOI LLITY4HOI BEHTUNALLT nereHb. OnepauinHui
MOHITOPVHT JONOBHEHMI HENpsMOto kanopumeTpieto. Y | rpyni (n = 70) Bu3Havanm notodHun (MM) i 6asansHuii metaboniam
(BM) Ha Tni cTaHgapTHoI iHTeHeuBHOI Tepanii. Y Il rpyni (n = 65) AopaTkoBo BU3Havanm Linbosuin Mmetabonism (LIM) i cTyniHb
nopyLueHHs metabonismy (CMM = (UM — NMM)/LIM x 100 %), a Ao iHTEHCMBHOI Tepanii 40AaHO MIHOKOKOPTUKOIAN.

Pesynbratu. BuxigHi 3HayeHHst meTaboniamy B 060x rpynax Hu3bki, 6rmsbki 4o 6asanbHoro pisHs. MeTtabonisam navujeHTis
rpynu | 3anuwascs H13bkum NpoTsrom ycboro MTXB (p < 0,05). Y rpyni Il 3 eTany BuaaneHHs napawimtonogibHux 3anos cno-
cTepirany CTilike 3poCTaHHs NOTOYHOro MeTaboniamy 3 CyTTEBUM NepPEBULLEHHSAM BUXiAHOrO Ta 6azanbHoro pisHis (p < 0,05).
LlinboBuin meTaboniam 3HKyBaBCSl, ane NepeBHLLyBaB piBeHb NOTO4YHOrO MeTaboniamy (p < 0,05). MauienTv rpynum |l wemnawe
npoKkMaanucs, ix WauaLle nepeBoaun B nanaty nopiBHsHO 3 | rpynoto, a HyaoTa Ta 6ntoBoTa y Hux Bynn y 2,5 pasa pialue
(9,2 % y rpyni Il, 22,9 % y rpyni |, p < 0,05). Yepes 12 rognH nicns MTXB Big4yTTa 60nto 3a wkanoto BALL y Il rpyni 6yno
Hk4MMm, Hix y | rpyni (p < 0,05).

Ynpogox fo6u nicnst TXB KUCNOTHO-NYKHWUIA CTaH BEHO3HOT KPOBI NawjieHTiB 060X rpyn CyTTEBO HE 3MiHIOBABCS, @ PiBEHb
ioHi30BaHOTO KarnbLiito 3HWxKyBaBcs (p < 0,05); Lie 3yMOBWIO HEOOXIAHICTb AOAATKOBOrO BHYTPILLUHEOBEHHOTO BBeAeHHS 10 %
TTIIOKOHATY KarbLito.

BucHoBku. MepionepaLiiiHuin eHeProMOHITOPUHI pobuTb BeanevHiwmnm BukoHaHHs MTXB y nauiexTis i3 BITIT. Jonatkose Bu-
3Hau4eHHs LinboBOro MeTaboniamy Ta CTyneHs nopyLUeHHs MeTaboniamy Aae 3Mory epekTvBHiLLe OyayBaTh iHTEHCUBHY Tepanito.

Perioperative metabolism in patients with secondary hyperparathyroidism
and methods of its correction

A. |. Denysenko, V. I. Cherniy

It is important to study changes in metabolism in patients with secondary hyperparathyroidism (SHPT) during parathyroid
surgical interventions (PTSI), as well as to search for ways to correct them.

Aim. To study metabolism in patients with SHPT with PTSI and assess the possibilities of its correction.

Materials and methods. The study was prospective, not randomized. We studied 135 patients with SHPT with end-stage
chronic renal failure who underwent PTSI (72 men and 63 women, aged from 19 to 73 years). Preoperative risk ASA IlI-IV.
General anesthesia using the inhalation anesthetic sevoflurane and the narcotic analgesic fentanyl in low-flow mechanical
ventilation. Operational monitoring was complemented by the use of indirect calorimetry. In group | (n = 70), the metabolic rate
(MR) and basal metabolism rate (BMR) were determined against the background of standard intensive therapy. In group I
(n = 65) — target metabolic rate (TMR) and the metabolic disorders (MD) were additionally determined, and intensive therapy
was supplemented with glucocorticoids.

Results. The baseline MR in both groups were low, close to BMR. The MR of patients in group | remained low during the en-
tire PTSI (P < 0.05). In group II, from the stage of removal of the parathyroid glands, a steady increase in the MR, with a
significant excess of the baseline MR and BMR (P < 0.05), was noted. TMR decreased while exceeding the MR. Group |l
patients woke up and were transferred to the ward faster compared to group |, and nausea and vomiting were 2.5 times less
frequent (9.2 % in group II, 22.9 % in group ). 12 hours after PTSI, feeling of pain, according to the VAS scale, was lower
than in group | (P < 0.05). During the day after PTSI, the indicators of the acid-base state of the venous blood of both groups
did not change significantly, and the level of ionized calcium decreased (P < 0.05), which required additional intravenous
administration of 10 % calcium gluconate.

Conclusions. Perioperative energy monitoring makes it safer to carry out PTSI in patients with SHPT. Additional definition of
the TMR and the MD allows for more efficient construction of intensive therapy.
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NepuonepauuoHHbIN MeTaboAM3M Y 60AbHBIX BTOPHUHBIM rMNepnapaTMpeo3om
M cnocobbl €ro KoppeKuum

A. . AeHuceHKo, B. U. YepHun

AKTyanbHO M3yyeHune n3meHeHni Metabonuama y 60nbHbIX BTOPUYHBIM runepnapatmpeosom (BITIT) npy napatupeonaHbix
xupyprudeckux BmeLatenscteax (MTXB), a Takke NOUCK CNOCOGOB MX KOPPEKLMM.

Llenb pabotbl — u3yuntb Metabonunam y 6onbHbIX BITIT npu MTXB, oLeHNTb BO3MOXHOCTW €10 KOPPEKLMK.

Matepuanbl u metoabl. MNpoBeny NpocneKTMBHOE HepaHLOMM3VMPOBaHHOE uccneaoBaHne. ObenepoBany 135 60MbHbIX
BITIT ¢ TepMuHanbHo cTagnen XPOHUYECKOW NOYEYHON HEJOCTAaTOMHOCTH, KOTOPbLIM BbiNoMHeHO MTXB (72 Myx4uHbl, 63
XeHLMHbI B BospacTe 19-73 ropa). MNpeponepaunonHbin puck ASA — IlI-1V. Mposenu o6Lee obe3bonvBaHme ¢ ncnonb3osa-
HVeM VHransiLMOHHOTO aHECTETHKA CeBOhIypaHa U HAapKOTUYECKOTO aHarbreTuka (heHTaHUnNa B YCoBUSIX HU3KOMOTOUHOM
WCKYCCTBEHHOW BEHTUNALWMN NErknx. OnepauyoHHbI i MOHUTOPUHT JONOIHEH HenpsiMon kanopumeTtpueit. B | rpynne (n = 70)
onpegensnu Tekywmin (TM) n 6a3anbHein MeTabonuam (BM) Ha hoHe cTaHZapTHOW MHTEHCMBHOM Tepanuu. B Il rpynne
(n = 65) pononHWTeNbHO ycTaHaBnMBanu Ueneeon metabonuam (LM) u creneHb HapylweHust metabonmama (CHM = (LIM —
TM)/LIM x 100 %), a MHTEHCVBHAs Tepanus [OMOMHEHa rIOKOKOPTUKOUAAMM.

Pesynkrathl. MicxogHble 3HaveHunss metabonuama B 0bevx rpynnax Huakue, onusku k 6asanbHomy yposHio. Metabonuam
naumeHToB rpynnbl | octaBancs Hu3kum B TedeHune Beero MNTXB (p < 0,05). B Il rpynne ¢ atana yaaneHns napawyToBUAHbIX
xenes Habnoganm yCTon4mBbIA POCT TEKYLLEro MeTabonmnama ¢ CyLLEeCTBEHHbIM NPEBLILLEHNEM UCXOAHOTO M BasansbHoro
yposHel (p < 0,05). Lienesoi meTabonuam cHuxancs, Ho NpeBbILan ypoBeHb TekyLuero. MauueHTb! Il rpynnbl GeicTpee npo-
cbinanuch, ux BbicTpee NepeBoAUM B Nanaty No CpaBHEHMIO C | rpynnoit , a TOLLHOTa U pBOTa Y HKX Gbina B 2,5 pasa pexe
(9,2 % B rpynne 11, 22,9 % B rpynne ). Yepes 12 yacos nocne MTXB owyuieHne 6onu no wkane BALL 6bino Hinke, Yem B |
rpynne (p < 0,05). Ha npotsbxeHum cyTok nocne MTXB nokasatenu KUCNOTHO-LLENOYHOro COCTOSIHWS BEHO3HOW KPOBW NaLyeH-
TOB 06€EMX rpynn CyLLEeCTBEHHO He MEHSMMCh, @ YPOBEHb VOHM3MPOBAHHOTO KanbLms cHkancs (p < 0,05), yto notpe6osano
[LOMOMHNTENLHOTO BHYTPUBEHHOTO BBEAEHNS 10 % rrokoHaTa KanbLms.

BriBogb!. MepronepaLyoHHbI 3HEProMOHUTOPUHT Aenaet 6onee GesonacHeiM npoBeaeHue MTXB y naunenTos BITIT. fo-
MoMHUTENbHOE ONpeaeneHmne Lienesoro MeTabonnama 1 CTeneHn HapyLLeHs Metabonnama no3sonseT apdekTnsHee CTPOUTb

WHTEHCUBHYIO Tepanuio.

Y cBiTi cyyqacHux TexHomorin Fast Track xipyprii, wo
cTanu BinbLu ManoiHBasWBHUMM, KPOBO3DEpIranbHUMK Ta
CYTTEBO 3MEHLLIMIN AOAATKOBI 40 HO30rE€HHUX HEMUHYYI
aHaTOMiYHi ypaxeHHs Ta 06’em onepaLiiiHoi KPOBOBTpa-
TV, aHecTesionoriyHe 3abesneyeHHs Ta nepionepawinHa
iHTEHCMBHa Tepania cTanu BifirpaBaTy BaXNMBILLY Porb
[1-3]. Lle nae 3amory 3aMeHLLYBaT! HAPKOTUYHUIA MOTEHLan
aHecTesioNoriyHMx 3abe3neyeHb Ta 06MexyBaTyt 06'eM
iH(pysiHO-TpaHCysiHOI Tepanii nig Yac onepaTuBHUX
yTpyyaHb [4,5]. Ane 3HWKEHHS MOAANbHOCTI OCHOBHMX
nepionepauinHnx CTPecopiB MoXe TinbKW MiHiMi3yBaTu
onepauinHi puankv Ta 6esnocepeaHi iHaHCOBI BUTpaTK
Ha XipypriyHe NMiKyBaHHS, CyTTEBO HE BMMMBAKYM Ha
HELLIOKOreHHi CTpec-ypaxanbHi hakTopy, OCHOBHUM i3
HUX — NOPYLLEHHS nepionepaLinHoro eHeprokMCcHEBOro
3abe3neyeHHs Ta metaboniamy [6,7]. OnybnikoBaHo
HU3KY pobiT, A€ NoKasaHo: nepionepaLinHin MOHITOPUHT
MOTOYHOI eHepronpoaykuii Ta ii eHeprosabeaneveHHs
— [yXe Baxnuea cknagosa Gesneku nepionepauinHnx
aHeCTe3ioNorivYHnX TexHonorin [6-9].

MavjeHTiB i3 XpoHiYHOK xBopoboto HMPOK (XXH) Ta
nposiBaMM XPOHIYHOI HUPKOBOI HepocTaTHoCTi (XHH),
0cobnmBo B i TepMiHanbHin cTagii, BBaxaloTb HaliHe-
6e3neyHiluMMK WOAO po3BKTKY rinometaboniamy [10].
Lle, sk npaBuno, TsHXKi «iHBaniaM30BaHi» NauieHTu 3 ypa-
XEeHHsMW BaraTbOX OpraHiB i CUCTEM, SIKUM 30INCHIOITb
nporpamHuii remogiania [11,12].

Y Hu3Li pobiT HaBefeHo: B nauieHTiB i3 XHH, ski
oTpumytoTb Tpuane (noHag 50 micauiB) nikyBaHHs
NpOrpamMHMM remogianiaoM, CrocTepirakTb NPUrHIYEHHS
(pyHKLUiT HAOHMPKOBYKX 3aM03, NOPYLLUEHHS MeTaboniamy,
JiarHoCTy0Tb MeTaboniuHMIA aumaos, LWo notpebye Biano-
BiJHOI KOPEKL|ii Ta NOCUIEHHS IHTEHCUBHOCTI remogianiay
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[10,13—15]. MapatupeoigHi xipypriyHi BTpyyaHHs (MTXB)
npu XXH 3acToCOBYOTH YXe JaBHO, BOHW CXBarneHi sk
KOHLenuist NikyBaHHS BTOPWHHOTO rinepnapaTtupeosy
(BIAT). BinbluicTe nauieHTis, kMM BUKOHYOTH MTXB
npu BITIT, nepebysatotb Ha gianisi (76 % y CLUA y
2002-2011 pp.) [10].

Paniwe ony6nikyBanu kniHiYHW MaTepian LWoao
aHecTesionoriyHoro 3abesneyeHHa B HaLuii KniHiLi nig
yac 237 onepauin y 214 nauienTis i3 BIMTIT yHacnigok
XXH y TepmiHanbHin ctagii XHH, ski nepebysanu Ha
nporpamHomy remogianiai [10]. Y uux ymoBax BUKOHAHHS
onepauin Ha napawuTonodibHNX 3anosax — cknagHe
3aBhaHHA Ans aHecTesionora, notpebye 4OCKOHANoro
BVBYEHHS NepionepaviiHnx 3MiH MeTaboniamy Ta 1oro
KOpeKLii 3a HeoOXiAHOCTI.

Merta po6otu

Bueuntn metaboniam y xsopux Ha BITIT npu MTXB,
OLiHUTN MOXITMBOCTI MO0 KOPEKLii.

Marepiaau i MeToAU AOCAIAKEHHA

[JocnipxeHHs BukoHanu Ha 6asi xipypriyHoro LeHTpy dep-
XaBHOI HayKOBOI YCTaHOBM « HayKOBO-MPaKTUYHUI LIEHTP
NpOiNaKTUYHOI Ta KNiHiYHOI MeanuuHuy [epxaBHOro
ynpaBniHHa cnpaeamu (M. Kuis, YkpaiHa) BignosigHo go
CTaHAAPTIB HaNEeXHoI kniHiYHoi npakTukn (Good Clinical
Practice) i npuHumnis MenbciHcbKOT Aeknapadii, Buko-
puctanu nabopaTopHO-TEXHIYHI MOXIMBOCTI YCTaHOBW.
Yci nauieHTn nignucyBanu [oBpoBinbHy iHGopMoBaHy
3rofly Ha 0BGCTEXEHHS, BUKOHAHHS aHani3iB, MikyBaHHS,
3MiiicHeHHs1 onepallii, 3He6GoNtoBaHHS Ta onpaLoBaHHS
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pesynbraTiB. [J03BiN Ha BUKOHAHHA OOCMIMKEHHS Ta
NPOTOKOM JOCHIIKEHHS CXBaneHU KOMICIE 3 nuTaHb
6ioeTukm ycTaHoBM.

3aincHunM npocnekTBHE HepaHO4OMI30BaHe AOCHIi-
IDKEHHS1. Y rpyny focnimkeHHs (n = 135) sanyuunu naui-
€HTIB i3 nposisamu BITIT TSHKKOro CTyneHs (3yMOBNEHUI
TepMiHanbHoto cTagieto XHH yHacnigok XXH), kotpum
BukoHanu MTXB. Bik xBopux — 19-73 poku, GyHKLio-
HanbHui knac 3a ASA — -1V, 72 (53,3 %) yonosiku,
63 (46,7 %) xiHkun. MauieHTiB go onepauii obcTexwny,
BOHM OTPUMYBanu nikyBaHHs, Lo nepeabayano nporpa-
MOBaHUI remogiania Tpudi Ha TWXKOeHb, ABiMi WOAeHHO
6eanocepeaHbo nepen onepadieto. OCHOBHI NPUYMHK
BUHUKHEHHST XXH — Baau HUPOK, MONIKICTO3, XPOHIYHMI
rmomMepynoHedpuT, cevyokam'sHa XxBopoba, XpOHIHYHUIA
nienorHedpuT. Y 28 (22,1 %) nauieHTiB tikCyBanm nposisu
nopyLLeHHs 06MiHy ce4oBoi kucnoTu (nogarpa). PiBeHb
napatropmoHa kposi ctaHoeus 850-5000 nr/mn, kpea-
TWHIHY — 720—1580 MKMOnb/N. Y rpyny AOCHIMKEHHS He
BKIIKOYaNnM MaLieHTiB i3 TSKKOK LepebpoBackynspHoO
naTonorieto, Aki Manu opraHiyHy HEBPOMOTiYHY CUMMTO-
MaTuKy, @ TaKOX XBOPUX Ha AunatauinHy kapaiomionarito
Ta iwemivHy xBopoby cepus |V yHKLiOHaNbHOTO Knacy,
3 (hpakuieto BukMAy cepus MeHwe Hix 35 %. Mig yac
nepesonepaLinHoro 06CcTeXeHHs, NiAroToBKM 0 onepa-
TMBHOTO BTPYYaHHs, aHeCTesionoriyHoro 3abesneyeHHs
Ta nepionepauinHoi IHTEHCMBHOI Tepanil BXvBanu BCiX
3axopis, Lo nepeadadeHi pOTOKONIOM MiKyBaHHS XBOPUX
Ha BITIT, cxBanenum y nikyBansHomy 3aknagi [10].

Ycim xBopuM BUKOHanM cyGToTanbHi napaTupeoigek-
TOMIi Mig 3aranbHUM 3HeBOoMNBaHHAM, BUKOPUCTABLLN
iHranAuinHUA aHecTeTUK ceBodrypaH i HApKOTUYHUI
aHanbreTuK heHTaHin B yMoBax HU3bKOMOTOKOBOI LUTYY-
HOI BEHTUNALT NereHb HapKO3HO-AUXasbHUM anapaTom
Drager Fabius Tiro (Drager, Germany) 3rigHo 3 MixHa-
pOAHMMM CcTaHZapTamu 6es3neyHoi aHecTe3ionoriyHoi
npaktvkn WFSA (World Federation Of Societies of
Anesthesiologists, 2010). MOHITOPUHI BEHTURALiIAHNX
MOKa3HWUKIB, ra3oBOro CKragy AvxanbHoi CyMilli, nokas-
HUKIB CepLeBO-CYANHHOI cucTemun, Temnepatypu Tina,
HEpPBOBO-M'SI30BOi NPOBIAHOCTI Ta rMMOUHKM HapKO3y
BUKOHanu BOY4OBaHWM MOHITOPOM HapKO3HO-AMXarb-
Horo anapata Ta 6iomoHiTopom Infinity Delta (Dréger,
Germany). a3oBuin cknag i KUCMOTHO-MYXHUIA CTaH
KpOBi BM3Ha4anu aHanizatopom Cobas b 221 (Roche
Diagnostics GmbH, Germany, Austria). Moka3sHuku LeH-
TparnbHoi reMoaMHaMikM — cnocoboM, LLO IPYHTYETLCS Ha
dhopmyni Starr y mogumdpikauii . . 3a6onoTcekux i cniBaBT.
(naTeHT Ne 2186520 (P®) A61B5/029, 2002), sk € BU-
COKOTOYHUM i Aa€ 3MOTY OTPUMYBATM AiaHi, MakcUManbHO
HabnVKeHi 40 AINCHUX, Y PEXMMI pearnbHOro yacy.

YciMm nauieHTam, kpiMm 3aranbHONPURHATOrO nepi-
onepaviiHOro MOHITOPUHTY, AOAATKOBO BUKOHAN eHep-
FOMOHITOPUHT, 3aCTOCYBanu HENpsMy KarnopyMeTpito
Ta BU3HAYMNM iHAEKC noToyHoro metaboniamy (MRI,
kan x xg' x M?2), KMiA NOPIBHIOBANM 3 BUXIQHUMW 3Ha-
YeHHsMK Ta Gas3ansbHUM piBHEM MeTaboniamy (BMRI,
kan x xg'xm?) [8].

MavjeHTiB noginunu Ha Agi rpynu. Y nepuwii (n = 70)
nepionepauiiHa iHTEHCMBHa Tepanisa cnpsMoBaHa Ha
MIATPUMKY Ta KOPEKLit0 OCHOBHWX MOKa3HWUKIB XWUTTEBO
BaXIMBUX OyHKLUIN 3rigHo 3 MikHapogHUMmM CTaHaapTamm
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6e3neyHoi aHectesionoriyHoi npaktuku (WFSA, 2010).
OcHOBHWIA HaNpsiM NepionepavinHoi IHTEHCHBHOI Tepa-
nii y Il rpyni (n = 65) — kopekuis MeTaboniamy LUMSIXOM
ONTUMIi3aLii NOKa3HWUKIB BEHTUMALLT, ra3000MiHyY, remoau-
HaMiKu1, KNCTTOTHO-JTYXXHOTO CTaHy KPOBI Ta BUKOPUCTaHHS
FTIOKOKOPTUKOIIB, BPAXOBYHOUM ANHAMIKY 3MiH meTabo-
Ni3My Ta BM3HAYEHHS TSHKKOCTI nmopyLeHb. [igrpyHTs
BiZNOBIAHOI kKopekLii MeTaboniamy B 060x rpynax — nia-
TPVMKa HOPMAnbHOTO KUCHEBOTO CTaHy, HOPMOBOMEMii,
HOpMOKapaii, ONTUMarbHUX 3Ha4€Hb KUCTIOTHO-MYXXHOTO
CTaHy. 3 no4aTKy onepaTWBHOIO BpyYaHHs Ta [0 BuAa-
NEHHA NapawmTonoaibHux 3ano3 xsopi Il rpynu otpu-
MyBanum BHYTPILLHbOBEHHO (B/B) kpanenbHo 125-250 mr
npenHisonoHy (Cony-Meapon) nig KOHTPONEeM iHAeKCiB
noto4Horo (MRI) Ta uinsosoro metaboniamy (TMRI);
Hagani BU3Ha4Yanu i OuiHIBanu piBeHb METabomMiuHMX
nopyLueHb (MD). Y pasi 3HkeHHs MRI Ta nigsueHHs
TMRI wono BUXigHWX 3HaYeHb A0AAaTKOBO B/B YBOAUNM
npenHi3onoH (250-500 mr). Mpu 3HAYEHHSX NOTOYHOTO
meTaboniamy, Lo 6nn3bki 40 6a3anbHOrO PiBHS Ta HUXKYE
3a HbOroO, 4O4ATKOBO B/B yBOAMMM rigpokopTu3oH (Co-
ny-Kopted) y gosi 125-250 mr.

Ha eTanax pocnigpxeHHs (BuxigHi gaHi nepeq one-
pauieto (1 etan), iHaykuUis B Hapko3 (2 eTan), Mobini3auis
napaLumtonoaibHux 3ano3 (3 etan), ixHe BuganeHHs (4
€eTan), yLUMBaHHS nicnsonepavinHoi paHu (5 eTan), KiHeLb
onepadii (6 etan), npobyKeHHs Ta TpaHCNOPTYBaHHS B
nanary (7 eTan) BU3Ha4anm cepeaHin apTepianbHuii TUCK
(Mean Blood Pressure, MBP), cepuesuit ingekc (Cardiac
Index, Cl), noctaeneHHs kucHio (Oxygen Delivery, DO,),
cnoxveaHHs kucHio (Oxygen Uptake, VO,), koediuiieHT
ekcTpakuii kucHio (Oxygen Extraction Ratio, O,ER) ta
AnxanbHun koediuieHT (Respiratory quotient, RQ, Big-
HOLLEHHS! BUAANEHOTO BYTTEKMCIONO rady 0 CNOXUTOro
KUCHIO). IHaekc noTouHoro meTaboniamy (Metabolic Rate
Index, MRI), iHgekc 6asanbHoro metaboniamy (Basal
Metabolic Rate Index, BMRI), iHaexc uinsosoro metato-
niamy (Target Metabolic Rate Index, TMRI) Ta TaxkicTb
nopyLueHHs metaboniamy (Metabolic Disordes, MD, %)
po3paxyBasu 3a crnocobom, Lo 3anponoHysanu [9].

Y nicnsionepauiiHomy nepiogi B NaLeHTiB OLiHIOBaM
LUBUAKICTb NPOBYIKEHHS NiCNA 3aBEPLUEHHs onepaLlii,
MOYaTOK CMOHTAHHOTO PO3MOLLEHHS O4EN, BIHOBNEHHS
cBigoMocTi, yac excTybaLlii Tpaxei Ta roTOBHOCTI 10 nepe-
BedeHHs B nanarty (y xsunuHax) npu 10 6anax 3a Lwkanoto
nicnsonepawinHoro BiaHoBNeHHS Aldrete, iHUMAEHTHICTD
nicnsionepaviiHoi HyaoTun Ta 6rtosoTu. MicnsionepaLiiHe
3HeboMoBaHHA BM3HA4Yanu 3a BidyanbHO-aHaNoroBow
LuKanoto ouiHBaHHs 6onto (BALL) Bigpasy nmicns npo-
6ymkerHs (1 etan), Yyepes 3 roguhun (2 etan), 6 roguH
(3 etan), 12 roguH (4 etan) Ta yepes 24 roguun (5 eTan).
Kpim TOro, BU3Ha4anu nokas3HUKM KUCNOTHO-MYXHOrO
CTaHy Ta KOHLEHTpaLito iOHI30BaHOTO KanbLijlo y BEHO3-
HiN KPOBI Nepez onepawieto Ta Yepes 24 roguHn nicns ii
3aKiHYeHHS.

CratncTuyHe onpautoBaHHsA pe3ynbraTiB BUKOHam
3a fonomoroto nakeTa nporpam MedStat v.4 (niueHsinHuiA
Ne MS000020). BukopucToBytoum Liei MporpaMHmia NakeT,
OTpUMany KinbKicHi napameTpu, nepesipunun Ta niareep-
AWV IXHIO BiAMOBIAHICTb 3aKOHY HOPMarbHOO Po3noainy
[ayca 3a kputepiem LLanipo—Binka. B pasi HopmanbHoro
po3noginy 3HayeHb napameTpiB BU3HA4anu cepenHe
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apudmeTnyHe 3HadveHHst (M) i iioro cTaHZapTHY NOXubKy
(m). OuiHtoBanM 3HauyLLiCTb BiAMIHHOCTEV NOKA3HWKIB 3a
nonomoroto kputepito CTbtoaeHTa (t). [ns Beix BuAjB aHa-
ni3y KPUTUYHWIA piBEHb 3HaYYLLOCTi (p) cTaHoBmB <0,05.

Mig Yac pocnimKeHHs OTPUMYBaNUCA NPUHLKMNIB,
Lo 3ageknaposaHi B [enbciHcbkil Aeknapadii. Pobota
3 XBOPUMM MI0AbMM NiArOTOBNEHA Ta NpOBeAeHa Biano-
BiiHO 0 NMPWHLMMIB ETUKN.

Pe3yabTaTtu

Pesynbratu gocnigxeHHs HaBegeHi B mabnuuysx 1, 2.
BuxigHi nokasHuky meTtaboniamy B 060X rpynax [oBo-
i HM3bKi Ta Grm3bki Ao 6asanbHOro piBHS — 624 + 12
kan x xB'x M2y rpyni | Ta 618 + 13 kan x xB'x M2y
rpyni Il. Moka3HMkM AnxanbHoro koedillieHTa B 060X rpy-
nax Maixe He BigpisHanucs, ctaHosunm 0,83 + 0,02 Ta
0,85 0,01 BiZNOBIAHO, LLIO CBIAYMINO NPO OAHAKOBI YMOBY
€HeproyTBOPEHHS; LiIbOMY BiAMNOBiAae BiACYTHICTb BiAMIH-
HOCTEN PIBHS CMOXMBAHHA KUCHIO Nepes onepaTviBHUM
yTpyyaHHsm (125 + 5 mn x xg'x M2y | rpyni Ta 123 £ 4
mn x xg" x M2y Il rpyni) (p < 0,05). MavjeHT 060X rpyn
nepes onepaLlieto Manu nigBULLEH: MOKa3HWKM eKCTpaKLii
kucHio (32,7+£0,5 %y I rpynita 32,9 0,6 % vy Il rpyni); npu
TaKoMy HU3bKOMY MeTaboniami Le CBiZYMIo Npo JoBON
iHTEHCMBHE HaMnpyXeHHs KUCHEBOMO PEXMMY Ta HasiB-
HICTb E€HEeprokMcHeBoro bopry, NoB’s3aHOro, NMOBIPHO,
3 HM3bKMMU NOKa3HUKaMK LEHTPanbHOI reMoguHaMIKU.
Tak, y | rpyni Cl ctaHoBuB 2,2 £ 0,1 n x x8"'x M2, ay |l
rpyni—2,1+ 0,1 nx xg"x M2

Y | rpyni (mabn. 1) Ha eTanax iHAYKUii HapKoay,
noyaTky onepawii, Mobinisauii, BUAaneHHs napawmTo-
nofibHMX 3anos, yLUMBaHHA paHu crocTepirany CTike
3HMKEHHS MOKa3HWKIB reMoauHaMiki. Tak, Ha MOMEHT
iHOYKUii cepeHin apTepianbHUiA TCK 3HM3VBCS Ha 22,9 %
i cTaHoBMB 91 MM pT. CT., NPOAOBXYBAB 3HIKYBaTUCS [0
noyatky Mobinisavji napalmTonoaioHoi 3anosu 4o 84 Mm
pT. cT. (p < 0,05). Cl Ha Yac B1aaneHHs napaiiutonogaio-
HUX 3203 3HM3nBca Ha 13,6 % MOPIBHAHO 3 BUXIgHUM
MoKasHWKOM i HabyB 3HaueHHa 1,9 + 0,1 n x xB™" x M2,
npofoBXyBaB 3HWxyBaTuca 4o 1,8 + 0,1 n x xB" x m?
Ha eTani ywuBaHHs paHu (Ha 18,2 % Hwxye 3a BUXigHI
3HayeHHs1, p < 0,05). LWogo pocTaBneHHs KWCHIO, TO
BOHO 3 noyatky onepaLii, NOCTYMNOBO 3HUXYHOUUCh, CUH-
XPOHHO 3 MOKa3HMKaMu remoguHamiky Habyno 3HaueHb
331 + 14 mn x xB' x M2 Ha eTani BUOaneHHa 3anos Ta
314 £ 13 Mn x xB" x M2 Ha eTani yLUMBaHHSI paHu; Lie Ha
13,4 % i 17,8 % BiANOBIAHO MEHLLIE 3a BUXiAHI 3HAYeH-
Hs (p < 0,05). BuxigHuii meTaboniam, ByBLUM HU3bKWM,
3anuwwascs 6nu3bkum [0 6a3anbHOMo, NepeBuLLYYM
oCTaHHii Ha 6,6 % (p < 0,05). Y npoueci onepatveHoro
BTPyYaHHA MeTaboniam y Lji rpyni Hagani nocTynoso
3HWKYBABCS, HA Yac BuAANeHHs napawuTonogibHmux
3ar103, yLUMBaHHS paHy Ta 3aKkiHYeHHs onepaLlii MaB 3Ha-
YeHHs 582 + 11 kan x xB™" x M2, 571 + 11 kan x xB8™' x M2,
584 + 12 kan x xB" x M? BignosigHo; Le Ha 6,7 %, 8,5 %
i 6,4 % meHwe 3a BuxigHe 3HadveHHsa (p < 0,05), 3Ha-
YyLLO He Biapi3HAETbCS Bif 6asanbHOro pieHsA. Ha BCix
eTanax OOCMifKEHHS 3aMLWaBCs BUCOKUM KoeiLieHT
ekcTpakuii kncHio — noHag 30 % (Hopma — 25-26 %),
dhikcyBanu JOBOIi HU3bKE CMOXMBAHHS KUCHIO, LLIO Maixe
He 3MIHIOBaNOCs NpOTArOM OMepaTUBHOTO BTPYYaHHS.
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IMpw HN3BKMX 3HAYEHHSIX AOCTABINEHHS KUCHIO BHACTIIAOK
reMoAyHaMIYHMX NOPYLLUEHD Lie BKA3yBasio Ha AEKOMMEH-
caLito MexaHiamy MiABULLEHHS eKCTPaKLT KUCHIO LLUMSXOM
3HWXEHHS athiHHOCTI KUCHIO [0 okeuremornobiy. OTxe,
notpeba B KWCHi CyTTEBO MEPEBULLyBana MOXIMBOCTI
1ioro focTtasneHHs. ToMy BCi navieHT | rpynu Big novatky
onepaLii Mmanu metaboniam, 6rm3bkuin 4o 6a3anbHoro, a
Ha eTanax B1aaneHHs 3anos i 4o 3akiHi4eHHs onepadwii —
HaBiTb 6a3anbHWiA piBEHb YHACI[OK iCTOTHUX MOPYLUEHb
meTaboniamy, Manm BUCOKUI PU3NK BUHWUKHEHHS! nepione-
paLiiH1X yCKNagHeHb.

MpoTAroM JOCMIMKEHHS! He BU3HAYanu KOPTM30M
KpOBI B NaLlieHTiB 40 Ta Nig yac onepalii, ToMy He MOXeMO
CTBEpMKyBaTH, L0 NPUYMHA FeMOAVMHAMIYHKX | MeTabo-
NiYHMX NOPYLLIEHb NOB'sI3aHa 3 HELLOCTATHICTIO HAZAHUPHW-
kiB. Ane, BpaxoByto4u BifOMOCTi haxoBoi niteparypu, LWo
BKa3ylOTb Ha HU3bKWIA PiBEHb KOPTU30MTy Ta MOPYLIEHHS
meTaboniamy B navieHTis i3 XHH, siki oTpumytoTs TpuBane
(moHag 50 micsuiB) nikyBaHHS MpOrpamMH1M reMogiasniaom
[19], MOoxemO nNpunyCTUTW TaKy MOXIUBICTb. TOMY BBa-
Xaemo BUNPaBLaHNM BYKOPUCTaHHS ITIIOKOKOPTUKOIIB Y
KOMMMeKCi nepionepawiiHoi iIHTEHCUBHOI Tepanii B Takux
navieHTiB.

Y Il rpyni (mabn. 2) Ha Yac iHayKLji Takox cnocTepiranu
3HUXEHHSI CEpeHbOro apTepianbHOro0 TUCKY MOPIBHSIHO
3 BUXiZHUM 3Ha4YeHHaM (Ha 15,4 %, p < 0,05), ane BoHO
[lelo MeHLue, Hix y | rpyni. Hagani 3 yacy mobinisavii na-
paLumronoaibH1X 3ano3 crnocTepirany 4OBON WBWAKE NOro
BiIHOBNEHHS1. Big eTany BuaaneHHs napalmTonogioHnx
3an03 i 4o NpobymKeHHs PeECTpyBanm CTilke 3pOCTaHHs
Cl. HanwewaLue oro nigBuLLIEHHS — Nif, Yac yLUMBaHHS
paHu Ta 3akiH4eHHs onepaLii, konu Cl maB 3Ha4YeHHs 2,4
nxxg'!xm2i3,0nxxs! x M?; Le nepesuLLyBarno Bu-
XiaHi 3Ha4eHHs Ha 14,3 % i 42,9 % BignosigHo (p < 0,05).
[loCTaBMEHHS! KUCHIO 3pOCTano CUHXPOHHO 3 MoKasHMKa-
MM LieHTparbHOi reMogMHaMIikv: Ha eTanax BUAAseHHs
napaLmMTonogibHNX 3ano3, YLUMBaHHS paHu, HanpuKiHLi
onepaLii Ta nig Yac npobymKeHHs BOHO NepeBsyLLyBano
BUXIiOHI 3Ha4YeHHsA Ha 9,6 %, 14,5 %, 35,3 % i 45,8 % Bin-
MoBiAHO; a TakoxX 3HadeHHst DO, Ha BiANoBIgHNX eTanax
y | rpyni Ha 20,9 %, 33,1 %, 50,0 % i 40,7 % (p < 0,05).
Yce Lie nokpalLyBano eHepProk1cHeBe 3abe3neqeHHs ve-
Taboniamy nadieHTiB |l rpynn. CnoxvBaHHS KUCHIO 3 Yacy
MoGini3aLii napalmuTonodibHMxX 3anos i 4o NOBHOrO Npo-
OymKeHHs NaLlieHTiB 3pocTaro, Ha KiHeLb onepaLii Ta etan
npobymkeHHs cTaHoBuno 148 + 4 mn x xB™' x M2 147 +4
M x xB™' x M?; Lie GinbliUe 3a BUXiaHi 3Ha4eHHs Ha 20,3 %
i 19,5 % BIZNOBIAHO, BIPOriAHO NEPEBULLYBANO 3HAYEHHS
VO, Ha BignosiaHux eTanax y rpyni | (p < 0,05). KoediuieHT
€KCTPaKLIiT KUCHIO KPOBI, BUCOKMI yxke 3 BUXigHoro (32,9 %),
MPOTSIrOM YCiX HACTYMHUX €TaniB ONepaTyBHOIO BTPYYaHHS
MOCTYMOBO 3HWXYBAaBCS, HANPUKIHLI onepalii Ta nig Jac
npobymKeHHs MaB Maibke HOpMarbHi 3HaueHHs (27,5 %
i 27,6 % BigNOBIAHO); Lie CBiAYMIO NPO BiAHOBMEHHS HOP-
MarnbHOrO KVCHEBOIO PEXUMY.

Wono anHamiku metabonismy y Il rpyni, notpibHo
3YMUHUTUCS Ha TOMY, LLO BUXiOHWIA MOKA3HWK iHAEKCY
meTaboniamy, sk i B | rpyni, 6yB foBoMi HU3bkuM (618 £ 13
kan x x8"' x M) i nepeBuLLYyBaB 6a3anbHuUI piBeHb TiNbKAX
Ha 7,5 % (p < 0,05). LlinboBe MOro 3Ha4eHHs1 JOCUTb
BUCOKe — 1363 £ 12 kan x xB" x M2, | TOMy BUXigHWIA No-
Ka3HWK TSHKKOCTi MopYyLLEHb MeTaboriamy JOBOMi BUCOKMIA
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Tabnuus 1. [luHamika nokasHUKIB LeHTparbHOI reMoguHamikui, KUCHEBOrO pexuMy Ta Metaboniamy nadiexTis | rpynu (n = 70, M £ m)

Original research

Notasmoerann pocrizenin KR PR FUN PR PR U P

MBP, MM pT. cT. 1187 91+6* 84 + 5* 95 + 6* 106 £5 1146
Cl, nx xg' x M2 22+0,1 2,1+0,1 2,0+0,1 1,9+0,1% 1,8+0,1%* 2,0+0,1*
DO,, Mn x x8™" x m? 382+ 12 365+ 13 348 + 11 331+ 14* 314 + 13* 348 + 13*
VO,, Mn x xg" x m? 125+ 6 1215 129+ 7 127 + 5¢ 131 £ 6* 129 + 7*
O,ER, % 32,705 33,1+0,7 348+0,5 357+0,6 36,6 £0,5 33,6 +0,6*
RQ, ym. og. 0,83+ 0,02 1,29 £ 0,03 1,47 £ 0,03 1,52 0,02 1,54 £ 0,03 1,48 £ 0,02
MRI, kan x xB" x m? 624 + 12° 612+ 14 604 £ 13 582 + 11*# 571 £ 11** 584 + 12**
BMRI, kan x xB" x m? 523 +12

165
2,0+0,1%
378 £12%
127 £ 7%
32,0+0,5%
1,38 £0,02
618 + 11%

*: pi3HULA BiporigHa NOpiBHAHO 3 BUXiAHWMK AaHumu (p < 0,05); *: pisHnus BiporigHa nopisHsHO 3 BignosigHuM etanom rpynu Il (p < 0,05); ©: pisHMLA BiporigHa NOPIBHAHO 3

6a3anbHuM piBHem MeTabonismy (p < 0,05).

Tabnuus 2. lnHamika nokasHUKIB LeHTparnbHOI remoanHamiku, KUICHEBOro pexuMy Ta metaboniamy nadienTis |l rpynm (n = 65, M £ m)

Notaamonerann pocrigenin K PR PN P PR R T

MBP, MM pT. CT. M7+7 99 £ 6* 108+7 112+8 114 +4 116+ 4
Cl, n x xg™" x M2 21+0,1 22+0,1 22+0,1 2,3+0,1* 2,4 +0,1* 3,0 £0,1*
DO,, mn x xB™" x M2 365+ 12 383+ 13 385+ 14 400 £ 12** 418 £ 11** 494 + 11**
VO,, mn x xg" x M? 123+4 122+ 4 136 £ 5* 142 + 5* 146 + 6** 148 + 4**
O,ER, % 329+0,6 31,9+0,5 33,0+0,7 31,5+0,6 30,6+0,5 27,5+0,6%
RQ, ym. og. 0,85+ 0,01 0,83 £ 0,02 0,85+ 0,03 0,86 + 0,03 0,84 £ 0,02 0,83 £0,01
MRI, kan x xg1 x m? 618 + 13¢ 611+ 14 626 + 11 672 + 15 735 + 14*# 740 + 15%%
BMRI, kan x xg™" x M2 523 +12

MD, % 54,7+3,3 53,5+29 50,5+3,7 42,4 + 3,6 33,7+2,7* 27,1 £3,1*

173
3,1+0,1%
532 + 12
147 £ 4*#
27,6 +0,5%
0,83 £0,01
764 £ 12

219+34*

*: pisHULS BiporigHa NopiBHSHO 3 BUXiAHUMM AaHumu (p < 0,05); *: pisHuus BiporigHa nopiBHSHO 3 BignosiaHUM eTanom rpynu | (p < 0,05); ); ¥: pisHuLS BiporigHa NOpiBHAHO 3
nonepeaHiM 3HaueHHsM (p < 0,05); *: pisHuUs BiporiaHa nopiBHsHO 3 6a3anbHuM piBHem MeTabonismy (p < 0,05).

—54,7 £ 3,3 %; Ue CBIQYMNO NPO 3HAYYLLUIN EHEProKNC-
HEeBWI AedilnT NaLieHTiB i BUPaXEHi NOpyLLEHHS MeTa-
6oniamy Ha no4aTky onepaTuBHOro BTpy4daHHs (p < 0,05).

Y nauienTis Il rpynu, Ha BigMiHy Big xBopwx | rpynu,
nicns BUAaneHHs napawuTonodibHMx 3anos i maibke
[0 NpoBYmKEHHs CrocTepirany CTilike 3pOCTaHHs MeTa-
6oniamy. Tak, Ha eTanax BuAaneHHs 3ano3, yLMBaHHS
paHu, KiHus onepadii Ta npobymkeHHs MRI maB 3HayeH-
HA 672 + 15 kan x xB™ x M2, 735 + 14 kan x xB" x M?,
740 £ 15 kan x xB" x M2 7a 764 + 12 kan x x8"' x MZ;, Le
nepeByLLYBano BUXiQHWIA nokasHvk Ha 8,7 %, 18,9 %,
19,7 %, 23,6 % BiONoBigHO, a TakoX nokasHukm MRI y
rpyni | Ha 15,1 %, 28,7 %, 26,7 % i 23,6 % (p < 0,05).
36inblwysanocs Takox nepesuiweHHs MRI 3HaveHb
BMRI —Ha 16,9 %, 27,8 %, 28,7 % ta 32,9 % BinnosigHo
(p < 0,05). MNpuBepTae yBary i Te, WO 3i 3pOCTAHHAM MNo-
TOYHOTO MeTabori3My crnocTepirany NOCTYNOBE 3HVKEHHS
LiNbOBOro MOro 3HayeHHs. Tak, Ha TUX cammx eTanax
(BMOaneHHs 3ano3, yLWw1BaHHS paHu, KiHellb onepaLii Ta
npobymkeHHs) TMRI nocTynoBo 3HWKyBaBCS, NEPEBULLY-
t04M piBeHb NOTO4HOrO MeTaboniamy Ha 73,0 %, 52,3 %,
37,2 % T1a 28,0 % 3a eTanamu BignosigHo. Lle ceigunno
NPO 3MEHLIEHHSI eHepronoTpebu, onNTUMI3aLlilo KUCHe-
BOrO CTaHy Ta MokpalLeHHst MeTaboniamy. 3adikcysanu
1 BiANOBIZHI 3MiHW MOKa3HWKa MopyLLeHb MeTaboniamy:
BUXiAHE 3HAYeHHs — 54,7 + 3,3 %, npobymKeHHs —
21,9+3,4 % (p <0,05).

MavjeHTu rpynu Il nopiBHAHO 3 XBOpUMU rpymnu | LWBMA-
LLe MPOKVAANNCA MiCnst HAPKO3Y, iX LUBMALLIE NEPEBOANIN
3 onepauinHoi B nanaty. Tak, CNoHTaHHe PO3nMoLLEeHHS
04el, BiHOBMNEHHS CBILOMOCTi Ta FOTOBHICTb 40 nepe-
BEJEHHS B NanaTy B HUX BU3Ha4vanum Ha 5,1 xB, 6,4 xB
Ta 9,7 xB BignoBigHO WwBMuALwe, Hix y | rpyni (p < 0,05).
MicnsionepauiiHui 6inb y nauiexTis Il rpynn yepes 12
roguH 6yB cnabLumm, Hix y | rpyni (3,2 + 0,3 6ana npotu
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1,6 £ 0,4 6ana 3a wkanot BALL, p < 0,05). Bunagku
nicnsionepaviiHoi HyaoTu Ta BnosoTw y I rpyni peecTpy-
BamM y 2,5 pasa piawe — 6 (9,2 %) npotn 16 (22,9 %) y
I rpyni (p < 0,05).

LLlono nokasHMKIB KUCMOTHO-TYXHOTO CTaHy Ta KOH-
LieHTpaLjii iOHI30BaHOrO KasbLjito B BEHO3HIN KpoBi, TO
nepez onepaTuBHUM BTPYYaHHSIM Y nawieHTiB 060X rpyn
BOHW Bynu NOBHICTIO ckoperoBaHi. [NpoTsrom 1o6u nicns
0nepaTUBHOTO BTPYYaHHs He Byno 3HaYyLLOi AMHaMIKK
MOKa3HWKIB KMCIIOTHO-MY>HOrO CTaHy BEHO3HOI KPOBi Ta
BiMIHHOCTeW iX y rpynax. Yepes o6y cnoctepiranu 3Hu-
XEHHs1 iOHI30BaHOTO kanbLjto B 060X rpynax: y | rpyni— 3
1,26 £ 0,02 mmone/n go 1,11 £ 0,04 mmons/m; y | rpyni— 3
1,22 + 0,01 mmone/n go 1,10 £ 0,05 mmons/n (p < 0,05);
e MeHLWe 3a pedepeHTHe 3HaveHHs (1,12 mmonb/n),
notpebysano goparkoBoro B/B yBeaeHHs 10 % rntoko-
HaTy KanbLito.

licna onepatvBHWX yTpyYaHb y XBOpUX 060X rpyn
nokasHuku MNTT, kanbujto Ta docdopy Kposi JoBoni
LUBMAKO JocAranyt HOpMK, 3HUKanu abo NpuaynuHanucs
MPOSIBY CUCTEMHOTO OCTEONOPO3y, XBOpPI NepecTasanv
ckapxuTMCs Ha 6oni B M'sizax i cyrnobax, noyysanucs
ninwe. JletansbHnx BUNaakis He Gyno.

06roBopeHHs

[ns po3paxyHKy noTpebu B «EHEProCTPYKTYPHI akTuB-
HOCTi» TKaHWHM naujeHTa («HeobXiAHOro», «LinbOBOMOY,
«be3neyHoro» meTaboniamy) 4acto BUKOPUCTOBYHOTb
BU3HAYEHHSA NOTPEOW B CMOXMBAHHI KUCHIO Ans 3abes-
neveHHs 6esnediunTHoro Metaboniamy 3a hopMynoo:
nVO,=CIxC,, ne nVO,—notpe6a B kucHi (Mn x X" x M?);
Cl—cepuesnitiHgexc (nx xg™ x m2); C , 3a MaTemMaT4HOI0
mogennto Ole Siggaard-Andersen (1995), Bignosigae ap-
TEPIOBEHOSHIN Pi3HMLY cKnagy kucHo, siko PO, amituaHoi
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BEHO3HOI kpoBi cTaHoBmB 61 5,0 klMa (37,5 Mm pT. CT.), Le
NprBNI3HO AOPIBHIOE HOPMATLHOMY 3HaueHHto PvO, [6,7].
To6To, C,_Binnosinae apTepioBeHO3Hii piaHNL 06’eMHOr0
BMICTY KUCHIO B KpOBI, siKio PvO, = 37,5 Mm pT. cT. Ane
LAl BENMYMHA iCTOTHO 3aneXuTb Bif reMornobiHy KpoBi Ta
MOJIOXKEHHS KPMBOI AucoLiauii remornobiHy. Y Bunagkax
TSOKKUX NOpPYLLEHb MeTaboniamy, Konu NoTo4HWA MeTabo-
ni3m gocsirae piBHA 6a3anbHOMO Ta HUXYeE, KON KOMMNEH-
CaTOpHi MeXaHi3Mu BiIHOBMNEHHs1 MeTaboniamy BHAcMigok
3pocTaHHsi Cl, a 0TKe | TPaHCMOPTY KICHIO BUMEPNYIOTHLCS,
MOXTMBI CYTTEBI MOMUIKM.

Tomy 3anponoHyBanu opmMyny po3paxyHKy Linbo-
BOrO piBHA MeTaboniamy, BUKOPUCTOBYHOUM «KOEMDILIEHT
KomneHcaLii metaboniamy»: 51 ,5/av02(3715)y ne51,5mn/n—
CMOXMBAHHS KUCHIO (M) i3 NiTpa KpoBi 380POBOI NIOANHY;
avOZ(m) — KiNbKICTb KICHIO, sika MoXe ByTu ekcTparoBaHa
3 niTpa apTepianbHoi KPOBI navieHTa (Mn/n) npu HopManb-
HOMY 3HaYeHHi napujanbHOro TUCKY 3MillaHOl BEHO3HOT
kpoBi (37,5 MM pT. CT.), Npu BigMoBigHOMY CTyneHi 3aar-
HOCTI [0 Aucouiauii okcuremornoBiHy, Lo NOB’A3aHui
i3 NONOXeHHAM KpuBOi Aucouiavii remorno6iny [9]. Bu-
KOPUCTaHHS B MaTtemaTuyHiii Mogeni 3anpornoHOBaHOro
cnocoby nepionepawinHoro eHeproMOHITOPUHTY TICHOTO
KOpEenALiHOro 38's3Ky MiX eHepreTUYHUM eKBiBaneHToM
KVCHIO Ta pecnipaTopHuM koedpillieHTom (RQ), Lo BUSIBU-
M paHilue, pobuTb Lieii cnocib BinbLu nepcoHidikoBaHMM,
eheKTUBHUM | HaZinHWUMm [8].

Ane B 3anponoHoBaHOMy cnocobi € neBHi obme-
XeHHs. Tak, SVOW'S) pO3paxoByioThb i3 BUMIPOBaHMX
senuumnH pH i HCO,, BBEAGHHS HOPMASTEHOTO 3HaYeHHS
PvO,. Ane ueii po3paxyHOK 3aCHOBaHMIA Ha MPUMYLLEHH
BiIHOCHO HOpManbHoT acpigHOCTi reMornobiHy A0 KUCHIO,
He Bepe [0 yBaru KOHLEHTpaLito B epuTpoumTax 2,3-0Pr
(ondpocdorniuepary), sika BNMBae Ha KpUBY Aucoviadii
okcuremornoBiHy. Liei po3paxyHok He BpaxoBye Takox
edpekTn theTanbHoro remornobiHy abo AMCHyHKLioHanb-
HUX remMornobiHiB (kap6okcu-, MeT-, cynbreMornobiy).
[ins pospaxyHky LinboBUX (ifeanbHWX) 3HaYeHb meTa-
Goniamy Ta CTyneHsi nopyLweHb MeTaboniamy nig vac
nepionepauinHoi Tepanii B ymoBax onepawiiiHOi BOHM
OynyTb ONTUMANbHUMK.

BucHOBKU

1. MavjenTn 3 BITIT Ha Ti TepmiHanbHoi cTagii XXH,
ki nepebyBatoTb Ha MPOrpaMHOMY reMofjianiai Ta noTpe-
OytoTb NapaTMPeOigHOrO XipypriYHOro BTPYYaHHs, MatoThb
HU3bKUI piBeHb MeTaboniamy (BULLE 3a 6azanbHui nnLe
Ha 6,6-7,5 %) Ta BUCOKMIA pn3unK NopyLLEHb MeTaboniamy
(MD = 54,7 %). Lle obrpyHTOBYE OOLiNBHICTL 3aCTO-
CyBaHHS B HUX MepCoHicikoBaHOro nepionepawinHoro
€HEProMOHITOPYHTY.

2. Akwo Hemae iHopmaLii Npo piBeHb KOPTU30MNY
B KpoBi naujeHTiB i3 BITIT Ha Tni TepmiHanbHoOI cTagii
XXH, siki nepebyBatoTb Ha NporpaMHOMy remogianisi Ta
noTpebytoTb MapaTypeoifHOMO XipypriYHOMO BTPYYaHHS,
GaxxaHe npeBeHTUBHE nepionepaLiiHe BUKOPUCTaHHS
BHYTPILLHbOBEHHUX (POPM TTIIOKOKOPTUKOIAIB Mif, KOHT-
pornem nepionepavwiiHoro EHeproMOHITOPUHTY.
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YeniwHa imnnaHTauis nepeatadyae BUCOKUI piBeHb PO3BUTKY cripanbHUX apTepin, nponidhepaTvBHy akTUBHICTb, LLO 3abe3nevye
MOBHOLHHWIA MaTKOBO-NNaLEHTapHUA KpOBOOGIr i HAPOMKEHHS 30OPOBOI AUTUHU. [IUCyHKLUiA aHrioreHesy, nponidepalii,
mirpauii Ta iHBasii Tpodobnacta ycknagHioe nepebir BariTHOCTI. MnaueHTa — yHikanbHWA opraH GionoriYHOr0 MOHITOPUHIY,
«A3epkanoy» BariTHOCTi. BaHaueHHs nnaueHTapHUX MapkepiB HEBUHOLLYBaHHSA BariTHOCTI (HB) — nepcnekTnBHWIi Hanpsm
3anobiraHHs penpoayKTUBHUM yTpaTam.

MeTa p060TVI = BU3HA4YNUTU MapKepn HEBNUHOLLYBaHHA BariTHOCTI Y CTPYKTypax XOpiOHa Ta nnaueHTn.

Marepianu Ta Mmetoaun. B OCHOBHY rpyny BKMKOYWAM XIHOK i3 PENPOAYKTUBHUMM BTpaTamu B aHamHesi Ta nepeayacHiM
nepepuBaHHsAM MOTOYHOI BariTHOCTI; B KOHTPOMbHY — BariTHUX i3 dpisionoriyHnM nepebirom recrauii Ta HeycknagHeHUM
aHaMHe30M.

JOocnignnu 22 3pasku xopioHa Ta 64 nnaueHTy Bif XiHOK OCHOBHOI rpyni, a Takox 20 3paskiB XopioHa nicns LUTy4HOro abopTy,
20 nnaueHT nicns TepMiHOBUX MOJIONB Y XKIHOK KOHTPOSLHOI rpynu. Y Ha3BaHUX CTPYKTYpax iMyHOTCTOXiIMIYHUM MeTOA0M
BuByanu ekcnpecito VEGF, CD31/PECAM-1, CD105/Endoglin/TGFP 1/3 Receptor, Bcl-2a Ab-1, TNF-a, CD45/T200/LCA,
CD56/NCAM-1.

Pe3ynkratu. Ha nigcrasi ricTonoriyHoro 1 iMyHoricToxXiMiyHOro AOCMIAKEHHS 3paskiB XOpioHa Ta NNaLeHTU B XIHOK i3 penpo-
LYKTUBHUMM BTpaTaMy B aHaMHe3i Ta NepepyBaHHsIM NOTOYHOI BariTHOCTi BCTAHOBMMMW: eMOpio-eHAoMETpianbHa AMCHYHKLis
— npuuvHa HB paHHiX TepMiHiB, @ 3ananeHHs — NnepeaymoBa NepeayYacHnX nomnorie. BraHaumnnm mapkepy HEBUHOLLYBAHHS
BariTHOCTI Pi3HWX TePMIiHIB recTaLlii.

BucHoBku. MNatomopdhonorivHi 3viH1 eHIOMETPIsi Ta BOPCUHYACTOro xopioHa Ha Tni BupasHoi ekcripecii TNF-a i NK-CD56,
cnabkoi ekcnipecii CD31/PECAM-1, HeratusHoi ekcnpecii VEGF — nposisu nopyLueHoi uutoTpodobnactuyHoi iHeasii Ta map-
KEPW HEBMHOLLYBaHHS Y | TpuMecTpi recTaii. BupilanbHy pornb 3ananeHHst B po3BUTKY NepeayacHuX nosorie NigTBEpaKy0Tb
CTPYKTYPHI Ta oyHKLiOHanbHi 3MiHM nnaueHT Ha Tni nomipHoi ekcnpecii TNF-a B cuHuuTii, BupasHoi ekcnpecii NK-CD56
y CTPOMi BOpCUH, BUpasHoi ekcnpecii CD45 y neunayanbHini 060MoHLj, Lo € MapkepaMy HEBUHOLLYBaHHS Y Il TpumecTpi
rectavji.

Placental markers of miscarriage

A. A. Zhyvetska-Denysova, I. I. Vorobiova, N. Ya. Skrypchenko, S. M. Tolkach,
S. M. Razdaibiedin, Yu. M. Bondarenko

Successful implantation involves a high degree of development of spiral arteries, combined with high proliferative activity, which
ensures the formation of a healthy placenta, full uterine-placental circulation, and the birth of a healthy child. The placenta is
the unique organ of the biological monitoring, the mirror of pregnancy. Identification of placental markers of miscarriage is a
promising direction for preventing reproductive losses.

The aim of the work is to identify the markers of miscarriage and premature labor in the structures of the chorion and placenta.

Materials and methods. The main group included tissue samples of the 22 chorions and 64 placentas after termination of
current pregnancy from women with a history of reproductive losses. The control group included tissue samples of the 20
chorions after artificial abortion and 20 placentas after physiological pregnancy and birth. The placenta was examined according
to the protocol (form No. 013-1/0). The expressions of VEGF, CD31/PECAM1, CD105/Endoglin/TGFB 1/3 Receptor, Bcl-2a
Ab-1, TNF-a, CD45/T200/LCA, CD56/NCAM1 were studied in the structures of chorion and placenta by immunohistochemistry.

Results. Based on histological and immuno-histochemical study of chorion and placenta samples in women with reproduc-
tive history and termination of the current pregnancy, it was established that embryo-endometrial dysfunction is the cause of
miscarriage in the first trimester, and inflammation is the precondition of preterm birth; markers of miscarriage and premature
labor in the structures of the chorion and placenta have been identified.

Conclusions. The markers of miscarriage are pathomorphological changes in endometrium and chorion combined with high
expression of TNF-a and NK-CD56, low expression of CD31/PECAM1, negative expression of VEGF to indicate a violation
of cytotrophoblast invasions. The markers of inflammation and premature labor are structural and functional changes of pla-
centa in combination with moderate expression of TNF-a in syncytium, high expression of NK-CD56 in villous stroma, high
expression of CD45/T200/LCA in the decidual membrane.
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MAaueHTapHble MapKepbl HeBbIHALLWBAHUA 6epeMeH|-|ocm

A. A. Xuseukas-AeHucoBa, U. U. Bopobbésa, H. fl. CkpunueHko, C. H. Tonkau,
C. H. Pa3paiibeauH, H0. M. BoHAapeHKO

YcneluHast MnnaHTaLys NpeanonaraeT BbICOKUIA YPOBEHb PA3BUTUS CIMparibHbIX apTepUid, MponudepaTvBHYI0 akTUBHOCTb,
4T 0BecneunBaeT POPMUPOBAHME MONHOLIEHHOTO MATOYHO-MNALEHTapHOTO KPOBOOBPALLIEHNS U POXAEHUE 300POBOTO pebeH-
ka. [ucchyHKLUS aHrvoreHesa, nponudepaLy, MArpaLmi, MHBasum TpochobnacTa OCMNOXKHSET TeYeHWe recTaumu. MNnaveHTa
— YHYKasbHbI OpraH BUOMOHUTOPHHTA, «3epKarnoy GepemeHHocTI. OnpeaerneHmne NNaLeHTapHbIX MapkepoB HEBbIHALLIMBAHNS
6epemerHocTu (HB) — nepcnekT1BHOE HanpaBneHye NpeaynpekaeHns penpoayKTUBHBIX MOTEPb.

Lenb paGOTI:I — YCTaHOBUTb Mapkepbl HEBbIHALLNBAHUA 6epemeHHocw| B CTPYKTYpax XOpnoHa 1 NnaueHTbl.

Matepuanbl n MeToAbl. B OCHOBHYIO rpynny BKIHOYEHb! KEHLUWHBLI C PEMPOSYKTUBHEIMW NOTEPSIMIA B @aHaMHE3e U Mpe-
pbIBAHNEM TEKyLLE BEPEMEHHOCTU; B KOHTPOMbBHYIO — BEpeMeHHbIE C HEOCTIOXKHEHHBIM aHaMHE30M 1 (OU3MONOrNYECKUM
TeyeHueM rectaumm. Viccnegosanu 22 xopuoHa v 64 nnaveHThl OT XeHLLUMH OCHOBHOW rpynnbl, @ Takke 20 XOPMOHOB nocre
apTudmumansHoro abopta, 20 NnaLleHT Nocne CPOYHbIX POLOB Y XKEHLUMH KOHTPOMBHOM rpynmbl. B ykasaHHbIX CTPyKTypax
VIMMYHOTUCTOXMMMYECKUM MeTofoM udyyanu akcnpeccutio VEGF, CD31/PECAM-1, CD105/Endoglin/TGFB 1/3 Receptor,
Bcl-2a Ab-1, TNF-a, CD45/T200/LCA, CD56/NCAM-1.

PeSyanaTbI. Ha ocHoBe ructonornyeckoro un MMMYHOTMCTOXMMUYECKOro UCCrieaoBaHnA o6pa3u05 XOpWOHa U NnaueHTbl y
XKEHLUWH C penpoAdyKTUBHBIMU NOTEpPAMU B aHaMHe3e 1 npepbiBaHNEM TeKyLLl,eVI 6epeMeHHOCTVI YCTaHOBINEHO: 3M6pVIO-3H-
nomeTtpuanbHasa ,EI,VICbeHKLLVIFI — NpuYMHa HeBbIHALLNBaHNA 6epemeHHocw| B TpUMeCTpe, a BocnaneHne — npeanochbiyika
npexaespemMeHHbIX POAOB. Onpe,qeneHbl MapKepbl HeBblHALLMBAHNA 6ep6MEHHOCTVI PasnnYHbIX recTalMOHHbIX NepuoaoB.

BbiBogpbl. MNaTomopdonornieckuie N3MEHEHNSI 3HAOMETPUS 1 BOPCUHYATOO XOPKOHa B COMETAHUM C BbIPAXEHHOMN 3KCnpec-
cven TNF-a n NK-CD56, cnaboii akenpeccuenn CD31/PECAM-1, HeratusHoi akenpeccuen VEGF — nposiBneHnst HapyLUeHHo
LmMTOTPOHOONACTNHECKON MHBA3NM N MapKepbl HEBbIHALWMBaHUA B | TpumecTpe BepemeHHoCTU. CTPYKTYpHbIE 1 (OyHKLMO-
HarbHbIE M3MEHEHNS NNaLEHTbI Ha oHe yMepeHHoM akcnpecc TNF-a B cuHLMTUK, BbipaxeHHoM akcnpeccun NK-CD56
B CTPOME BOPCYH, BbipaxeHHo akcnpeccun CD45 B geunayanbHoi 06omnoyke NogTBepaatoT BefyLLyto porib BocnaneHus

B Pa3BUTUM NPEXAEBPEMEHHBIX POLOB U fBNstoTCs Mapkepamu HB Bo Il TpumecTpe.

HesBaxatoum Ha HayKOBi AOCArHEHHS OCTaHHIX POKIB, He-
BUHOLLYBaHHs BariTHOCTi (HB) — Hagsaxnuea npobnema
CyyacHoro akyLepctea. Yactora HB B YkpaiHi craHoBUTb
15-20 % Big 3aranbHOi KiflbKOCTi BariTHOCTEN, a LLOpIYHI
npsiMi penpoayKTuBHI BTpatn — 36—40 Tucay HeHapo-
DKEHUX AiTen. Pusvk BTpaTi BariTHOCTI Nicns nepLuoro
BUKMAHSA CTaHOBUTb 13—17 %, Npy KOXHI HACTyrHiN Ba-
riTHocTi — 24-40 % [1-3]. CtabinbHo Brcoka YacTota HB
3MyLLYE HayKOBLB LUYKATV HOBI LNSAXW [0 BU3HAYEHHS
naToreHesy 3axXBOPHOBAHHSI, OCKINbKM, 3HAKOUM MaToreHe3
nepepvBaHHs BariTHOCTi, MOXHa YCMILLHO 3A4iNCHIOBATH
NiKyBaHHS.

bBesyMmoBHO, nnaueHTa — «A3epkano» BariTHOCTI
[3-9], a ycniwHa iMAnaHTaLis — 3anopyka HapoaXeH-
HS1 300POBOI AUTUHU. AHTIOreHe3 — MPOBIAHWUA YNHHUK
iMnnaHTauji, NoB’s3aHuin 3 akTUBaLlieto hakTopiB pocTy
CyAwH, 30Kkpema BackynoexgoteniansHoro (VEGF) ta
TpaHcopmysansHoro (TGFB-1) [10-16], wo 3abesne-
YytoTb (OYHKLIOHYBAHHS XOBTOrO Tina, TpaHchopmaLiio
€HOOMETPISA, afeKBaTHy BacKynspusalilo Ta maTko-
BO-MNaueHTapHy uMpkynauito. JucdyHkuia aHrioreHesy
ycknagHtoe nepebir rectauii[11,12,15]. BupiwansHa ponb
y MatoreHesi paHHIX PEnpOAYKTUBHUX YTPaT HaNEXuTb
npurHiveHHio VEGF, nopyLUeHHto MaTKoBOi reMoavHaMiki
Ta akTvBaLji y KpoBi HaTypansHux kinepis (NK). Excnpe-
ciss VEGF — ingvkaTop eHOoMeTpianbHoi abo CyanHHOT
anceyHkuii [13]. IHakTueauis VEGF cnpuuntsie 3arnbens
embpioHa yepes nopyLUeHHs nepdysii, po3ranyXeHHs
cynuH abo fedekT yTBOPEHHS CyaMHHOrO NpocBiTy. He-
[0CTaTHS BacKynspu3aLlisi Ta cknepo3 CTPOMM BHACMiAoK
HagmipHoro cuHTedy TGF[B-1 nopywytoTte andepenito-
BaHHs BOpCWH [15,16].

YenilwHa iMnnaHTawis peaniayetsCs 3aBaskv iMyHHUM
mexaHiamam [17-21] i nepenbadyae «aianor» Mk mare-
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PUHCLKUMM | MNOLOBUMM TKAHWHAMMU: MiXK iHBA3VBHUM
eKkcTpaBopcuHyacTm Tpodobnactom (EBT) Ta decidua
basalis, mix HeinBasusHum EBT Ta decidua parietalis,
«Aianor» y MicLi NpyKpINIeHHs XopioHa, kUM € decidua
capsularis, a Takox Mg Yac 3aHypeHHs PnoTYyUMX
BOPCUH XOpioHa B MaTepuHcbKy kpoB. Maiike 70 %
iIMYHOKOMNETEHTHUX KNITUH AeumayanbHOT 060MOHKN —
HeTokcuyHa nonynsuis CD56+ CD16- geumayanbHux
NK knituH (dNK) [20-22]. Likaeo, wo dNK cnpusitotb
iHBasii TpochobnacTa Yepes CUHTE3 LIMTOKIHIB, XEMOKIHIB
Ta aHrioreHHMx hakTopiB, a TakoX iHribyoTb iHBas3ilo
Yyepes LIMTOTOKCUYHWIA eddekT, MOCUINEHWA NiABULLEHO0
npoaykuieto haktopa Hekposy nyxnmHn (TNF-a), TGFB ta
iHTepdepoHa-y (IFN-y), HeraTMBHO BNNMBaKOYM Ha rGU-
Hy 3aHypeHHs EBT. MpunyckatoTs, wo dNK — HaTypanbHi
kinepu nepudepuyHoi kposi (NKIIK), ski B pesynerarti
XEMOTaKCHCy MirpytoTb 40 AeuuayanbHoi 0bonoHku, ae
HabyBaloTb AeunayanbHoro eHoTUny 1 OTPUMYHOTb
YHikarnbHy pyHKLUiIOHamNbHY 30aTHICTb, CIPUATAUBY Ans ii-
3ionoriyHoro nepebiry BaritHocTi [20]. FonoBHMMYK edbek-
TOpamm BTpaTU BariTHOCTI BBaxatoTb He cnpasxHi dNK,
a akTuBoBaHi embpioTokcnyHi NKTK-mirpanti [20,21]. 3a
[L0MOMOTO MOHOKIOHAbHWX aHTUTIN MOXHA BipIi3HATH
niMdoumMTI 3anexHOo Big TUMY, cTagii AMdepeHLitoBaHHS
Ta (PYHKLIOHAINBLHOTO CTaHy.

OcHoBHi unHHKY aHrioreHesy — dNK i Tpodhobnact.
[oseneHo, Lo BHacnigok aktueauii VEGF dNK cnpuun-
HSIKOTb CyAMHHE PEMOAENIOBaHHS, sike BinbyBaeTbCs 40
iHBa3ii Tpochobnacta Ta CynpoBOMXKYETLCS 3HAYYLLMM
HakonyeHHam dNK i nnaugeHTapHux Makpodaris y CTiHL
CYAVH, MOPYLLYKYM LinicHICTb ii eHpoTenianbHoro wapy,
TOBTO CyauMHM BTpayaloTb M'I30BO-OMOPHY CTPYKTYpY
[13,20,21]. IHBa3vBHWI TpothoBracT, nepeTBOpPHBLLMCH Ha
€HO0BACKYNAPHUI, MUBOKO 3aHYPIOETLCS B EHOOMETPIN.

KnaloueBble cnoBa:
6epemMeHHOCTb,
HeBblHaLLVBaHMe,
XOPWOH, MAALEHTa,
akenpeccus VEGF,
CD31, PECAM-1,
CD105, endoglin,
TGFB 1/3 receptor,
TNF-a,
CD45/T200/LCA,
CD56, NCAM-1.

Matonorus. 2021.
T. 18, Ne 3(53).
C. 328-339

ISSN 2306-8027  http://pat.zsmu.edu.ua 329



330

OpuriHaAbHI AOCAIAXKEHHS

EnpoTeniansHuin knituHHWA mapkep (CD31/PECAM-1)
— Tpurep BHYTPILLHBOCYAUHHOI LIMTOTPOGhOONacTUYHOI
iHBasii B eHgomerpiii [5,11-13,15,21]. Cnabka ekcnpecis
CD31 Bkasye Ha NopyLLeHHs TpaHchopmaLii cripanbHX
apTepiit; cnabka ekcrpecis binka Bel-2a cBiguuTh Npo
anonTo3 KniTuH eHgoTenito [15].

IMyHocynpecia mae BupillanbHe 3Ha4YeHHa Ans
30epexeHHs BariTHocTi [17,18]. TpaHcdopMyBasnbHMiA
¢haktop pocty Geta (TGF(-1) 3abe3nevye nokanbHy
iMYHOMOTi4YHY TONepaHTHICTb Yepes briokyBaHHs embpio-
TokenyHmx CD56-CD 16+ NKITK. Binok eHgorniH (CD105),
SIKU ONOCEePeaKOBaHO BIMBAE Ha aHrioreHes, AndepeH-
LitoBaHHs, mponichepaLito Ta anonTos, BXoAUTb A0 CKragy
peuenTopHoro komnnekcy TGF [15,16].

Ha noeepxHi nimcouuTie BiabyBaeTbCs ekcnpecisi
3aranbHoro nenkounTapHoro aHtureHa CD45, skuii Ha
noyaTky BariTHOCTI, Briokytoun matepuHcbki NK, 3abes-
neyye iMyHOMOriYHUIA roMeocTas Yepes peryrsito MiTosy,
AndbepeHuiavito Ta nponicepadito knituH [5,23). PiBeHb
ekcnpecii CD45 — napameTp, Skuii BU3Ha4ae (yHKLi
iMYHOKOMMETEHTHUX KNiTWH: cnabka ekcrpecis noTeH-
Litoe anonTos Yepe3 AehekTy NO3UTVBHOI Ta HEraTUBHOI
cenekuii nimcouunTie, a BUpasHa ekcrpecia — mapkep
3anarneHHs.

KiHueBW NposiB MopyLUeHOi iMnnaHTawii Ta nnaueH-
Tauii — nepepuBaHHs BariTHOCTI Yepes anonTo3 KNiTUH,
MOAYNATOPOM siKoro € Binku poguun Bel-2 [15], poaTa-
LLOBaHi B 30BHILLHIA 00OMOHLi MiTOXOHApPIN. YacTuHa
Ginkis, sk-oT Bcl-2a, nepelukomxatoTb anonToay; iHLi
— CTUMYMIOKOTb anomnTo3 Yepes NOpPYLUEHHS MPOHWUKHOCTI
MITOXOHZpPIanbHOi MemMBpaHu, BUBIMbHEHHS LITOXPOMY
C, aKTuBaLliito kacrnas.

CyyacHa HaykoBa nitepaTtypa 3acBiaqye BupiLlanbHy
ponb VEGF, TGF, CD31, Bcl-2a, CD45, CD56 Ta TNF-a
B PO3BUTKY OHKOIONYHOrO Npovecy, 406posiKicHUX yTBO-
peHb PENpOOYKTUBHOI CUCTEMM, iHLIMX NATOMOTYHNX CTa-
HiB i coMaTu4HMX posnagis [24]. Ane gocnigkeHb LWoao
BMIMBY Ha3BaHWX HaKTopiB Ha (hopMyBaHHS 381u4HOro HB
obmanb [5,12,16,20,23,25,26]. BpaxoByrouu, LLIO XOPIOH i
nnaveHTa — fiarHoCTUYHI 06'€KTW 3 BUCOKUM iHcbopmalLlin-
HM NOTEHLiaNoM, BU3Ha4YEHHS IMOBIPHWUX Mapkepis HB y
LIMX CTPYKTYpaXx € NepCrneKkTUBHM HaNpsiMOM 3anobiraHHs
PENPOAYKTUBHAM yTpaTam.

Merta po6otu

BwaHaunTV Mapkepy HEBUHOLLIYBaHHS BariTHOCTi Y CTPYK-
Typax XopioHa Ta nnavueHTv

Martepianu i meToAU AOCAIAKEHHA

O6CTeXEHMX BariTHIX 6€3 XPOHIYHOT COMATUYHOT NaTorno-
rii, ki nepeByBanu nig cnoctepexxeHHam B AY «IHCTUTyT
nepiaTpii, akyllepcTsa i riHekonorii iMeHi akagemika
O. M. Nyk'aHoBoi HAMH Ykpainu» y 2018-2020 pp.,
noginunu Ha rpynu. B ocHoBHY (1) rpyny BKIOUYMY XIHOK
i3 penpoayKTMBHUMU BTpaTaMu B aHaMHe3i Ta 03HaKamm
nepeaYacHoro nepepyBaHHs NOTOYHOI BariTHOCTI Ha pi3-
HUX TepMiHax. [Ins getansHOro aHanisy B Mexax 1 rpynu
cchopmyBanu nigrpynm: 1a — 26 iHok, B AKUX BariTHICTb
3aBepLumnacs BUKMOHEM (y 4 — nicns 3aBepLUeHHs nna-
ueHTauii); 16 — 22 xiHku, BariTHICTb SIKMX 3akiH4Mnacs
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nepeayacHuMu nonoramu; 18 — 38 XiHoK, siki fOHOCKNM
BariTHICTb 40 monoriB. 3asHa4yMo, Lo GinbLUiCTb Ba-
riTHux 1a i 16 nigrpyn He oTpumMyBanu nperpasigapHy
MiAroTOBKY; BOHW 3BEPHYUCH 32 MEAMNYHO JOMOMOrOH
y 3B'SI3Ky 3 BUPaXXEHUMW NpOsiBaMK NepepuBaHHs no-
TOYHOI BariTHOCTI. XKiHkam 1B miarpynu nperpasigapHo
BCTaHOBWNM NPUYMHU HB, 34INCHUIIN IXHIO KOPEKLO, L0
[ano WwaHc Ans CnpusTiMBOro 3aBepLueHHs rectauii. 3
HaCTaHHAM BariTHOCTI iHKk1 nepeByBanu nig peTensHIM
CMOCTEPEXEHHAM B aKyLlepa-riHekonora. Meta nepLuoi
rocnitanisauii B akyLLepCbKui CTauioHap (ogpasy nicns
HaCTaHHS BariTHOCTI) — po3pobneHHs iHAMBIQYyanbHOro
anropuTMy BeaeHHs BariTHoi 3 HB. O608’a3koBi rocnitani-
3auii B TepMiHn: 20—24 TVOKHI — «KPUTUYHWIAY LLIOAO PaHHIX
nepeaYacHunx nosnoris; 28—36 TUXKHIB — «KPUTUYHUIAY»
nepioA oo NisHIX NEPeAYaCHNX NOJONB. Y KOHTPOMbHY
(2) rpyny BkntounnmM BariTHUX i3 gpiionoriyHnm nepebirom
recTauii Ta HeyCknagHeH!M aHaMHE30M.

CepepnHin Bik xiHok 06ox rpyn — 33,4 £ 5,2 poky.
Po3snopin obcTexeHnx 3a BikoM HaBeaeHo B mabnuui 1.

PeTpocnekTuBHO BcTaHOBUMK, WO 76,7 % XIHOK
OCHOBHOI rpynu paHille BTpayanu BariTHICTb, 30e6inb-
woro B | TpumecTpi. 3BM4HMM (MakcumansHo o 9 eni-
304iB) HB B aHamHesi 6yno y 37,2 % xiHOK; nepeg4acHo
HapomxyBanu 20,9 % oci6. MMig Yyac nepebyBaHHsa B
aKyLepcbkoMy crauioHapi 1Y «IHcTuTyT negiatpii, aky-
LepcTBa i riHekonorii imeHi akagemika O. M. Jlyk sHoBoi
HAMH YkpaiHu» B 0GCTEXEHMX LUMSXOM LOCHIMKEHHS
MEBHWX MOKa3HWKIB BPOMKEHOTO Ta HAbYyTOro iMyHITETY,
CUCTEMM 3ropTaHHs KPOBI, FOPMOHAarbHOr0, BioXiMi4HOrO,
GakTepianbHOro Ta BipyCONOrivyHOro NPodinto, cucTeMm
[eToKCyKaLi, NCMXOEMOLLIMHOIO CTaHy BU3HAYMIM MMO-
BIPHI MPUYMHK penpodyKTUBHKX BTPAT. Tak, Y 73,3 % XiHOK
BUSIBUNYM rOPMOHanbHuiA ancbanaHc, y 30,2 % — cnagko-
By/HabyTy Tpombodinito, B 53,5 % — cTatesi iHdekuii, B
33,7 % BariTHMX — iCTMiKO-LiepBiKanbHy HeOOCTaTHICTb.
[oegHaHHsA Kinbkox YMHHMKIB HB cnocTepiranu maibxe
B 90 % Bunagaki..

3 riHEKOMNOri4YHOrO aHaMHE3Yy BCTAHOBWIM, LLIO Maiike
60 % obcTexeHNX OCHOBHOI rpyni OTPUMYBanH NikyBaH-
HSl 3 MPUBOAY MOPYLUEHb OBapiasibHO-MEHCTPYanbHOro
LMKITy, JIENOMIOMM MaTKW, KICTU SSEYHIKIB, rinepnnasii Ta
noniny eHAOMETPIS, CPUYMHEHUX pO3nagamMn CUCTEMU
rinotanamyc — rinois — seyHuku. inepangporeHis
nigTBepmkeHa B 12,8 % xiHok. lnepnponakTuHemito
(ocobnmBy hopMy rinoTanamiyH1X NOpyLUEHb, L0 Crpu-
YMHSIE PenpopyKTUBHI BTpatu) diarHocTysanu B 37,2 %
XiHOK. BoHa nmepelukogkae cekpelii noTeiHi3yo4oro
rOpPMOHa, OMocepeIKOBaHO ranbMye CUHTE3 roHaZ0Tpo-
MiHIB | 3HWXYE YyTNMBICTb SEYHUKIB O Aii €K30reHHOrO 1
€HA0reHHOTo rOHaA0TPONiHY, rinoTanamyca — 0 BNvBy
ecTporeHiB. XOPiOHIYHWI rOHAaAO0TPONIH MHOANHN B PaHHI
TEePMiHV BariTHOCTi BUKOHYE NTIOTEOTPOMNHY QOyHKLitO: Nig-
TPVMYE XKOBTE TiNO, CPUSIE AOr0 NEPETBOPEHHIO B KOBTE
Tino BariTHoCTi; 3abe3nevye 6e3nepepBHUI CUHTE3 NPO-
recTepoHy [0 Yacy, MoK LK (yHKLit0 He BUKOHYBaTUMeE
nnaueHTa. PyHKLioHarbHa HECMPOMOXHICTL XXOBTOrO Tina
MOPYLLYE CEKPETOPHY TpaHcdopMaLiilo eHOOMETpIA Ta
dopMyBaHHs «BikHa ANs iMnaHTawii», Wo Npr3BoauTb
[0 nepepuBaHHs BaritHocTi [1-3,27].

Cepep pisHomaHiTTs chakTopis puanky HB ocobnuee
MicLie HanexuTb (hOHOBKM 3ananbHUM 3aXBOPKOBAHHSAM
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Tabnuus 1. Po3nogin obcTexeHux BariTHUX 3a Bikom, abe. (%)

Ipyna - KinbkicTb BariTHUX 3a Bikom (poku)

2125 15630 3135 m

OcHogHa 86 5(5,8) 27 (31,4) 30 (34,9) 6 (18,6)
KoHTponbHa 40 10 (25,0) 25 (62,5) 5(12,5) = =
3aranom 126 15 (11,9) 52 (41,3) 35 (27,8) 16 (12,7) 8(6,3)

Tabnuus 2. YcknagHeHHs BariTHOCTi B XiHOK OCHOBHOI rpynu, abce. (%)

-

MnPMo nnaueHTapHa AuchyHKUiA oniro-, rigpamHioH AucTpec nnoaa nienoHedput | aHemin

3(11,5) - - 2(7,7)
16 22 19 (86,4) 16 (72,7) 10 (45,5) 7(31,8) 6(27,3) 6(27,3)
18 38 8(21,1) 7(18,4) 2(5,3) 3(7,9) 8(21,1) 4(10,5)

yporeHiTansHoro TpakTy [3,11,23]. PaHilue maitxe 41,8 %
XIHOK OCHOBHOI rpyny Heo4HOPa30Bo NikyBanuchb Bif
Xnamigiody, ypeannasmoasy, Mikonnasamosy. BusHavanoHe
3HaAYeHHS B ETIONOTT NEPeAYacHMX MosioriB i BPOMKEHOT
naTonorii HOBOHAPOMKEHMX, MiABWLLEHHI NOKA3HWKIB Ne-
pyHaTanbHOI CMEPTHOCTI HANeXMUTb 30yaHKaM Ha3BaHNX
iHbeKLin. [loaaTkoBO y BariTHUX OCHOBHOI Py BUSIBAINN
Gardnerella vaginalis, Candida albicans, Staphylococcus
epidermidis, Staphylococcus aureus, Streptococcus
faecalis, Escherichia coli, Streptococcus agalactiae,
Streptococcus viridans. B acouiauii 3 gBoma-Tpboma Bu-
Lamu 6akTepii 6akTepianbHa criopa 6yna B 53,5 % BariT-
HUX, Y SIKUX MepeBaxany yMOBHO-MAToreHHi EHTEPOKOKM
B koHLieHTpaLii Ig 4,0-6,2 KYO/mn (y 44,3 %) Ta Candida
B KOHUeHTpauii Ig 6,2-8,1 KYO/mn (y 30,2 %). Bucoka
yacToTa KaHaMao3y BKasye Ha MPUrHIYEHHS CUCTEMHOTO
Ta micueBoro iMmyHiTeTy [5]. MepcucTeHuis naTeHTHoI
iHCDeKLji B MOPOXHUHI MaTku Ta LiepBikanbHOMY kaHani
CTBOPIOE YMOBW ANs iHiKyBaHHSA nnoaa. 3ananbHum
npovec, Lo Npu3BiB 4o Ancnnasii wuikv matkn y 33,7 %
XIHOK OCHOBHOI rpynu, Ta TpaBMyBaHHS LUMAKA MaTkui
BHACMIZOK iHCTPYMEHTAIbHOTO BTPYYaHHs Yepe3 abopTu
(74,4 % Bunapkis) cdopmyBany iCTMiKO-LiepBiKanbHY
HepocTatHicTb y 42,3 % BariTHux 1a nigrpynu 1a 54,5 %
BariTHUx 16 nigrpynu.

Tpombodinito BU3HAYMIM SK CamOCTiiiHy rpyny
YnHHUKIB HB [2]. TPOMOOTUYHMIA POAUHHUI aHAMHE3
06TsxeHn y 52,3 % xiHok ocHoBHoi rpymu: y 30,2 %
BariTHMX 1a migrpynu BusBMnM antudocdoninigHui
cuHapom, myTauito V thaktopa G1691A, reHa npoTpom-
6iHy G20210A Ta mMeTuneHTeTparigpodonatpeykrasm
(MTHFR C677T). lNnepkoarynsujs HeraTyBHO BNNVBae
Ha npoLecy iMnnaHTaLii, nnaueHTaLjii, 3pocTaHHs Nnoza,
dopmye cucTeMHy eHgoTenianbHy AMCYHKLiO, € Meai-
aToOPOM 3ananeHHs, akTVBYO4M Npo3anarbHy Bianosidb.

BigomMocTi Wwoao ycknagHeHb NOTOYHOI BariTHOCTI B
obcTexeHnx HaBeaeHo B mabnuuj 2.

Y 45,5 % xiHok 16 nigrpynu 3a [ONOMOrot0 ynsTpa-
3BYKOBOIO AOCTIIKEHHS BUSIBUNM ManoBoaas/baratosos-
[5 — TUMNOBY 03HaKy BHYTPILLHLOYTPOOHOIO iH(iKyBaHHS.
IMOBIPHO, XPOHI4HWI 3ananbHUI MPOLIEC YPOreHITarbHOro
TPaKTy CMPWYMHUB NEPEfYaCHUN PO3PUB MIOAOBUX
o6onoHok (MPI1O) i nepepvBaHHs BariTHOCTI B XiHOK
OCHOBHOI rpynu.

Y 40,1 % xiHok 16 nigrpynw BariTHICTb 3aBepLUmnacs
paHHiMK NepeaYacHUMM NornoramMu, BHACMIZOK SKUX Y
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100 % BvNagkiB AiTv Hapoaunues MepTauMu. B pesynsta-
Ti Ni3HIX NnepegYacHuMX NosoriB AiTY HAPOAUNMCH XUBUMU,
aney 27,3 % Bunagkie rnmboko HeJOHOWEHUMH, 3 Hag-
HU3bKOK Macoto. Y xiHOK 1B nigrpynu BariTHICTb 3aBep-
Lmnacs TepMiHOBMMY NororaMy Yepes nperpasifapHy
MiAroToBKY, PETErnbHe CNOCTEPEXEHHS Nig Yac recradii,
30epexXeHHs KOMNEHCATOPHUX PeakLii y MnaLeHTi.

Bpaxosytoum pisHOMaHITHICTb akTopis HB, BUHMKae
NUTaHHS NPO Te, sika 3 NPUYUH € NePBUHHOK. MoXnnBO,
BIZNOBIAb HA NMUTAHHS — Y pe3ynbratax JOCHimKEHHS 3
aKLeHTOM Ha MopdbonorivHuiA cybeTpar HB.

Y nab6opartopii natomopdonorii Y «IHcTUTYT
nepiatpii, akywepcTsa i riHekonorii iMeHi akagemika
0. M. Nyk'sHoBoi HAMH YkpaiHu» rictonoriyHum, Mopdo-
METPWUYHWM ¥ iIMYHOTICTOXIMIYHM METOAaMM JOCTIANIN
22 xopioHn Ta 64 nnaueHTW Bif XIHOK OCHOBHOI rpynm
(3 TepmiHom recrauii 16—-21 TuxHIB — 4 3pasku, 22-27
TWKHIB — 9, 28-36 TWxHIB — 13, 37—40 TvxHIB — 38 3pas-
KiB), a Takox 20 xopioHiB nicns WTy4Horo abopty Ta 20
MNALEHT Bif XIHOK rpyni KoHTponto. MNnaueHTy BuB4anu
3rigHo 3 npotokonom (dpopma Ne 013-1/0) [4]. lMicTonorito
BMKOHAmM 3a CTaHAAPTOM: CEpiliHi 3pi3n 3aBTOBLLKM 5 + 1
MKM 06p0o6nisinv B napacdiHoBil 3anuBLi, 3abapsntoBarnu
reMaToKCUNiHOM Ta e03nHOM, nikpodykcuHoM. 3a [o-
nomoroto mikpockonis Olympus BX51 ta Axioskop 40 y
CTPYKTypax XopioHa Ta MnaLleHTU B3Havanu HasiBHICTb
iHBOMIOLINHO-ANCTPOMIYHMX, AUCUMPKYNSTOPHUX abo
3anasnbHux 3miH. MophoMeTpUYHUM METOAOM 3 BUKO-
PUCTaHHAM LMTOMOriYHOrO aHanisatopa «MHterpan-2
MT» Ta kanibpyBarnbHOi TOYKOBOI CiTKY, LLIO BMOHTOBaHa
B OKYNsIp MiKpOCKONa, MigpaxoByBanu 3aranbHy NmoLly
BOPCMHYACTOr0 XOPiOHa, iIHTEPCTULanbHOMO LMTOTPOO-
6nacra, cyauH eHgomertpis [28].

Y Ha3BaHUX CTpyKTypax Bu3Ha4anm ekcnpecito VEGF
(noniknoHaneHi aHtutina (MKAT), Thermo Scientific;
Ne RB-9031-P0), CD31/PECAM-1 (knoH JC/70A,
Thermo Scientific; Ne MS-353-S0), CD105/Endoglin/
TGFpB 1/3 Receptor (MKAT, Thermo Scientific; Ne RB-
9291-P0), Bel-2a Ab-1 (knoH 100/D5, Thermo Scientific;
Ne MS-123-P0), ekcnpecito TNF-a (knoH 2C8, Santa
Cruz Biotechnology; kat. Ne MA1-22744), CD45/T200/
LCA (knoH PD7/26/16+2B11, Thermo Scientific; Ne MS-
353-P0), CD56/NCAM-1 (knoH 56C04, Thermo Scientific;
Ne MS-353-P0), BUKOPUCTOBYIOYM HENPAMUIA CTpenTa-
BiWH-NEPOKCMAA3HWIA METOL BUSIBMIEHHS Ta CUCTEMY
Bisyanisayii «UltraVision Quanto Detection System HRP
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Ta6nuus 3. IHgexc ekcnpecii TNF-a y CTpyKTypax BOPCUHYACTOrO XOpioHa
11 eHOOMETPISA rpyn NOpiBHAHHS, M £ m, ym. og.

ek xcrpeci

Eniteniit xopioHa

LiutoTpocdhobnact KniTMHHIX OCTpiBLIB

leunayanbHi KNiTMHW

BHYTPILIHBOCYANHHMIA LMTOTPOGOBNacT

1,90 £ 0,06 2,40£0,01*
1,50 £ 0,03 2,20 £0,01**
1,40 £ 0,02 2,10+0,01*
0,70 £ 0,04 2,00 +£0,10**

*: BIpOrigHICTb Pi3HULI LLOAO NOKa3HWKa KOHTponto p < 0,01; **: BiporigHiCTb pi3HMU Lwoao
nokasHuka koHTponto p < 0,001.

Ta6nuus 4. Ingexc ekcnpecii CD31/PECAM-1 y CTpykTypax BOPCUHYACTOrO XOpioHa
Ta €HAOMETPIA rpyn NopiBHAHHA, M £ m, ymM. og.

ek xcrpeci

Enitenii xopioHa
Enpotenii cyanH BX

EHpoTenii cnipanbHux aptepin
IHTepcTuuianbHuin unToTpodhobnact
BHYTPILIHBOCYANHHMIA LMTOTPOdOBNacT

1,62 40,04 1,66 +0,01
1,45+0,03 1,50 £ 0,02
1,50 +0,03 1,12 £0,01*
1,56 £ 0,02 1,32 £0,01*
2,50 £0,02 0,20 +0,01**

*: BIPOTiAHICTb Pi3HMLI LLOAO Noka3HKka koHTponto p < 0,01; **: BiporigHiCTb pisHML LWoao
nokasHuka koHTposio p < 0,001.

DAB» (Thermo Scientific; Ne TL-015-QHD). Mowwumpe-
HICTb i BUPa3HICTb iMyHoricToxiMivHOi peakuii (IFXP) (B
100 kniTuHax y 10 nonsx 3opy npw 36inbLueHHi x400)
oujHioBanu B 6anax:

— nowmpeHicTb: 0 — Hemae 3abapeneHHs; 1 6an —
meHLe Hix 10 % no3utnBHO 3abapBneHux KNiTuH; 2 6anm
—10-50 %; 3 6anu — noHag 50 % 3abapBneHMX KIiTuH;

—BuWpasHicTb: 0 — Hemae 3abapBreHHst; 1 6an —cnab-
ke; 2 6anu — nomipHe; 3 6anu — BupasHe 3abapBneHHs.

IHaekc ekcnpecii (IE) pospaxoBysanu 3a hopmMyrnoto:
IE = YP(i) x i/100, pe i — BupasHicTb 3abapBneHHs B
6anax; P(i) — BiACOTOK CTPYKTYp, 3ab6apBreHux i3 pisHoto
BMPA3HICTIO.

PesynbraTtn onpautoBanu ctatuctuyHo Ha K 3a
gonomoroto naketa Microsoft Excel 2016, BukopucTo-
BYKOUM KyTOBUI KpuTepit nepeTBopeHHs Piwepa. Bipo-
rigHOK BBaXKanu PisHULO MK ABOMA BeNUYMHaMK, Lo
nopisHtoBanu, 3a ymosu p < 0,05 (nokasHuk BiporigHOCTi
—noHag 95 %).

[MakeT mocnigkeHb CXBarneHo KOMICieto 3 MEeAUYHOI
etukn 1Y «IHCTUTYT negiaTpii, akyLlepcTsa i riHekonorii
imeHi akagemika O. M. Jlyk’atosoi HAMH Ykpainu» (npo-
Tokon Ne 3 Big 07.06.2017 p.).

PesyAbTati

Y pesynbrarti ricTonoriYyHoro JOCNIMKEHHS BCTaHOBWIIN,
Lo npuymHa abopTy B | TPUMECTPI B XIHOK OCHOBHOI
rpynu — 4acTKOBE BiALLIapyBaHHsi BOPCUHYACTOrO XOpioHa
(BX), npeacTaBneHoro Me3eHximanbHUMK BOPCUHAMK,
BKPUTUMM OOHOLLAPOBUM CUHLMTIOTpochobnacTom. Ya-
CTMHa KNiTUH LuMTOTPOdhobnacTa HenpaBuUnbHOI hopMu
Yyepes iHBariHaLito s4pa; iHWa YacTuHa — 6e3’agepHi
KNITWHY 3 MiHIMaIbHOHO KiNbKICTHO LIMTOMNMAa3MW i OpraHern.
BinbLwicte BopcuH aBackynsipHa (72,7 %), 3 HEKpo3oM
i Habpsikom (68,2 %), sBuwamm ¢idbposy (18,2 %); oe-
AKi BOPCUHM Haye «3amypoBaHi» (ibpuHoM. 3aranbHa
nroLa BOPCUMHYACTOr0 XOpioHa YEPE3 CKIEPO3 CTPOMU
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3mMeHwweHa B 1,5 pasa, a TOBLUMHA NOrO eniTeniansbHOro
nokpuey — B 4,3 pasa. KnituH KaweHka—Tocdbayepa y
CTPOMi aBaCKynspHUX i CKNEPO30BaHNX BOPCYH HEMAE;
y CTPOMi FiNOBACKYNSAPHUX BOPCYH IXHS KiNbKIiCTb 3MEH-
LieHa Maiixe B 3—4 pasun. Agpa ckrnepo3oBaHWUX BOPCUH
BUTATHYTOI POPMM 3 LEHTPanbHUM po3TallyBaHHSAM
retepo- Ta eyxpoMaTuHy.

TNF-a — T1noBuin NpeacTaBHUK Npo3ananbHUX LATOKi-
HiB, SIKVIN HECMPUSTIIMBO BMIMBAE Ha PO3BUTOK eMOpioHa Ta
nnoga [5]. HeBunagkoBo y 3pa3kax BOPCUHYACTOrO XOpioHa
Ta rpaBifapHOro eHAOMETPISt OCHOBHOI rPyMv CrIoCTepirant
Bupa3Hy ekcnpecito TNF-a, sika y KIiTUHHUX OCTpIBLSX
uuToTpochobnacTa Ta BinbHUX cumnnactax byna BuLLe 3a
MOKa3HWK KOHTPOMHO LLOHameHLwe B 1,25 pasa, B geun-
[LyanbHUX KNiTnHax 6asanbHoro wapy eHaometpis —B 1,5
pasa, BHYTPILLHbOCYANHHOMY LMTOTpodhobnacTi — maixe
BTpWdi (mabn. 3). IHTepcTULianbHa iHBasis LuToTpodobnac-
Ta Ha Tni BupasHoi ekcripecii TNF-a Yepes croBinbHEHHS
deumpayanisadii eHaoMeTpis, HabpsiK, NepurnaxaynsapHy,
nepuBackynsipHy abo audysHy nimdouuTapHy iHdinsTpa-
Lijto Ta hokarbHUIN HeKPO3 Bigbynacs nuLue B MOBEPXHEBVIX
Bifainax yHKUioHanLHOro Lapy eHaoMeTpis.

Ha sKicTb KpoBOMOCTa4aHHs XOpiOHa BMIMBAE 3a-
rarbHa nnoLla CyauH eHpomMeTpis. Pesynsrati ceigyats,
Lo Yy 3pa3kax eHAOMETPIS OCHOBHOI rpyny BMpPOJOBXK
| TpUMeCTpy NPOrpecMBHO 3MEHLUyBanacs cepenHs
nnowia apTepin, sika B 5-6 TWKHIB rectauiji ctaHoBuna
733,8 65,5 Mkm?, B 11-12 TxHiB — 235,1 + 10,7 MkMmZ y
rpyni koHTponto — 1497,1 + 115,7 mkm? Ta 7634,4 £ 618,7
MKkM? BignosigHo, p < 0,001. CnipanbHi apTepii eHaome-
TpianbHWUX CErMEHTIB BUrMSAany TOHKAMU, HE3BaXaroum
Ha 36epexeHy eHzoTenianbHy BUCTIMNKY.

CD31/PECAM-1 — mapkep CYQUHHOI LMTOTPO-
obnactnyHoi iHBasii B eHgometpin [5]. MopisHio04M
3 KOHTpOneM, B abOPTMBHUX 3pa3kax OCHOBHOI rpynu
(5-12 TuxHiB) BUABMNM y 1,2 pa3a MeHLLy eKCrpecito
CD31/PECAM-1 B eHgoTenii cnipanbHux apTepii Ta iH-
TepcTuuiansHomy uuToTpodhobnacri, B 12,5 paza MeHLy
— Y BHYTPiLLHbOCYANHHOMY UTOTpOocbobnacTi (mabri. 4),
LU0 BKa3ye Ha BiACYTHICTb CBOEYACHOI TpaHcopmalii
cnipanbHUX apTepint i NopyLeHHs LuUToTpodobnacTnyHol
iHBasii. Kpim Toro, B 3pa3kax 1a migrpynum cnoctepiranu
Yy CUHLMTIi BOPCUH HeraTusHy ekcripecito VEGF, cnabky
ekcnpecito CD105 Ta BupasHy excnpecito Bcl-2a; y ctpomi
BOPCUWH — BUPa3HY eKkCcrpecito eMOpioTOKCUYHOT nonynswii
NK-CD56; y aeumayanbHiii 06onoHLi — cnabky Ta Hepis-
HOMipHY ekcnpecito CD45.

Mig yac mikpockonii 3pa3kiB NMaLeHT!, OTPUMAaHUX
BHacnigok nisHboro BukuaHs (1a nigrpyna), BU3HauMmm
BOTHULL@ MATEPUHCLKOTO BHYTPILLHLOTO iHDapKTy, Ma-
CVBHE NEepwBINbo3He BigknagaHHa ¢ibpuHy, BUpasHy
3aTpVUMKY [03piBaHHA BOPCUH, YMMany KinbkicTb aBa-
CKYNAPHUX BOPCUH i3 ¢hibpo3om cTtpomu (puc. 1A). Y
5 % 3paskiB nnaueHTu nicns BUKMaHs B 16—21 TvkaeHb
rectauii BUSIBUNKU «deumnayanbHy apTepionaTiio», WO
BKa3ye Ha HEOCTaTHIO OKCUreHaLlito MXXBOPCUHYACTOro
npoctopy [6-9] (puc. 16). Y Ha3BaHUX CyaMHax BU3HaYeHa
HeratueHa ekcripecia CD105, VEGF Ta HepiBHOMipHa
ekcnpecist CD31.

Y 3paskax nnaueHtu nicnsg sukugHsa y 20-21
TWKOeHb rectauii (1a niarpyna) BUSBUNM MaToNoriyHi
3MiHM 3 BOKY MaTEpPUHCLKUX CTPYKTYP, SKi 0OMEXyTh
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Puc. 1. MikpockoniyHi 3MiHu B MaLeHTi nauieHTok 1a nigrpynu, y skux BaritHiCTb Yepes 16 TUKHIB 3aBepLumnacs BUKMAHEM. A: MaTEPUHCHKWIA BHYTPILLHIN iHchapkT; B: aeumngyanbHa
apTepionaris 3 NOBEPXHEBOIO iMNNaHTaLjieto cyauH. 3abapenerHs: A — rematokcuniHoM Ta eoanHoM, b — 3a BaH MsoHom. 36.: A — x100, b - x300.

Puc. 2. MikpockoniuHi i iMyHOiCTOXIMi4Hi 3MiHW B NNaLeHTi naLieHTok 1a nigrpynu, y Skux BariTHICTb Yepes 21 TxAeHb 3aBepLUMNacs BUKMOHEM. A: BOTHWLLA HEKPO3Y AeLnayanb-
HWX KNITUH; B: ACTPOMIYHI 3MiHVW | anonTo3 AeumayanbHux KniTuH; B: BiacyTHICTb excnpecii CD105; I: HepiBHOMipHa ekcnipecis CD31. 3abapeneHHs: A, b — rematokcuniHom Ta
eo3nHom; B — CD105/Endoglin/TGFB 1/3 Receptor; I — CD31/PECAM-1 (knoH JC/70A). 36.: A — x200, b — x400, B, I' — x100.

yHKUiOHaNbHI MOXNMUBOCTI NMaLEHTU: XPOHIYHUN
AeumnayiT, MHOXMHHI BOrHuLa Hekpo3dy (puc. 2A), no-
PYLUEHHS TiCTOapXITEKTOHIKM AeumayanbHoi 0B0mnoHKM
yepes HepiBHOMIpHe MOTOBLLEHHS abo BifwapyBaHHS,
BUpaxeHy AucTpodito abo anonto3 AeumgyanbHUX
KNiTUH (puc. 26). B cuMHUMTIT BopcuH cnocTepiranu

Pathologia. Volume 18. No. 3, September — December 2021

HeraTMBHY EKCMPECito CYANHHUX MapKepiB: HeraTuBHY
ekcnpecito CD105 (puc. 2B), HepiBHOMIpHY ekcnpecito
CD31 (puc. 2r), cnabky ekcnpecito Bcl-2a i nomipHy
ekcnpecito TNF-a; y CTpoMi BOPCWUH — BUPa3Hy eKc-
npecito embpiotokcuuHnx NK-CD56; y neumpyanbHin
0060IOHLLi — HEeraTWBHY €KCMpPECito HETOKCUYHOI nonynsuii
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Puc. 3. MikpockoniyHi i iMyHOTICTOXiMiYHi 3MiHM B NaLieHTi nauieHTok 1B NiArpynu, B SKMX BariTHICTb 3akiHYMnacs nonoramu B 39 TXHIB. A: NOOANHOKI AiNAHKM ANCTPOMIYHNX 3MiH,
MIKpOBIALLAPYBaHHS AeLnayansHOT 060MOHKY; B: BOPCHHKY 3 NPUCKOPEHNM AO03PIBAHHSAM i 4aCTKOBIM MOPYLLEHHSAM nepdysii; B: AinsHkv HE3pinoro ekcTpasinbo3Horo Tpocobnacta

Ta He3pinnx BOPCUHOK.

3abapenenHs: A, b, B — rematokcuniHom Ta eoauHom; I — CD105/Endoglin/TGFB 1/3 Receptor; [l - VEGF; € — Bcl-2a. Ab-1 (knoH 100/D5).

36.:A, B, B, T [, € x100.

334

NK-CD56 i BupasHy ekcnpecito CD45. Lle nigTBepmxye
BM3HAYasnbHy porib 3anasbHOro NpoLecy B po3suTky HB.

Y 3paskax nnaweHTu nicns nepegyacHux nonoris (16
nigrpyna) BUSIBUMM HU3KY TICTOMOTIYHMX BigMiHHOCTEW,
LU0 3anexani Bif TOro, XXMBOH Y/ MEPTBO Hapoamnacs
AMTWHA. AKLWO AWUTUHA HApOAMNacs XWBOI, BU3HaYanm
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NaTonorivHi 3MiHM 30e6iNbLLIOTO MaTEPUHCHKINX CTPYKTYP
nnaueHTn: nponicepadito cuHumuTioTpochobnacra, npu-
CKopeHe A03piBaHHs Ta dibpo3 CTPOMM BOPCUH, BOrHMLLA
BHYTPILIHLOrO iHapKTY, YaCTKOBE BiALIAPYBaHHS [e-
umayansHoi 060MOHKM, YacTKOBE MOPYLLEHHs nepdyaii,
¢hokanbHy nimgouuTapHy iHDINLTPaL;io B AeLmnayanbHin
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Puc. 4. ImyHoricToXiMi4Ha XapakTepucTvKka nnaLeHTy XiHOK KOHTporbHoi rpynu (40 TxHiB BariTHocTi). A: CD31/PECAM-1 (knoH JC/70A); B: CD105/Endoglin/TGFB 1/3 Receptor;

B: VEGF; I: Bel-2a Ab-1 (know 100/D5). 36.: A, B, B, I' x100.

0060rOHLi | B MiXXBOPCMHYACTOMY MPOCTOPI; HEPIBHOMIPHY
ekcnpecito CD105, VEGF, CD31, Bcl-2a, a Takox nomipHy
ekcnipecito TNF-a Ta CD45 y cuHuuTii Ta CTPOMi BOPCUH.

HapomkeHHto MepTBOi AUTUHW NepenyBani 3aTpuMka
[03piBaHHs1 BOPCYH, HAbpsik CTPOMU BOPCUH, MOLUMPEHHST
BHYTPILUHBOIO iH(PAPKTY, FOCTPUIA XOPIOAMHIOHIT, AeuuayiT,
MOBHE MOpYLUEHHs nepdy3ii Ha Tni ToTanbHOro BiALLAapY-
BaHHS feuuayanbHoi obonoHku. CrnocTepirany NomipHy
excnpecito TNF-a, cnabky excnpecito Bcl-2a, HeraTueHy exc-
npecito CD105, VEGF, CD31 B cuHLMTIi Ta CTPOMi BOPCUH,
nomipHy excripecito CD45 y mixBopcrH4YacToMy npocTopi,
BKpaWi B1pa3Hy excnipecito CD45 y aeLmpyanbHiin 060MoHL.

licTonoriyHa CTpyKTypa NnaueHTV nauieHTok 18 nig-
rpynu 3araniom CXoxa Ha CTPYKTYpPY NaLeHT rpynu KOHTp-
onto. B nnaveHTi nauieHTok 18 nigrpynu BUSIBUMM HE3HAYHI
AUCTPOMIYHI 3MiHW Ta NMOOAMHOKI MIKPOBIALLAPYBAHHS
ZeumnayanbHoi 0DOMOHKM, a TakoX MOOAMHOKI AiNsHKN
MPUCKOPEHOTO [03PiBaHHA BOPCUHOK i3 4aCTKOBUM MO-
pyLLeHHsSM nepdy3ii, TOOAMHOKI BOrHMLLA BHYTPILLHBOTO
MaTEPUHCBKOrO MIKPOIH(aPKTY, AiNSHKA HE3PINoro exc-
TpaBinbo3Horo Tpochobnacra, nponicepaLito CUHLMTIaNb-
HUX By3nukis (puc. 3A,5,B). Y GinbLuocTi xiHok 18 nigrpynu
nnaueHTa (aHanoriyHo KOHTPOI) XapaKkTepuayBanacs
MO3UTVBHOIO eKCnpecielo cyanHHMX mapkepis CD105,
VEGF, a Takox excnpecieto Bel-2a (puc. 3IL4,€).
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Y nnaueHTi XiHok i3 disionoriyHum nepebirom
BariTHOCTi NuLle B MOOAMHOKMX 3paskax BUSIBANM Ha
MaTepUHCBLKIN NOBEPXHI AiNSHKY BHYTPILLHLOTO iHapKTy
Ta NOOAUHOKI BOPCYHU 3 MPUCKOPEHWUM J03piBaHHAM i no-
PYLWEHHAM nepdysii; Ha NNOLOBI NOBEPXHi — MOOAUHOKI
BOPCUHM 3 3aTPUMKOIO [103piBAHHS, BOTHULLA HE3Piforo
€KCTPaBiNbo3HOro TpodhobracTa 3 NopyLLEHHsIM nep-
ysii. Y pesynerarti iMyHOrCTOXIMIYHOTO AOCHILKEHHS
BU3HauMnK BrpasHy ekcripecito CD31 B enpotenii cyanH
BOPCUH, nomipHy ekcnpecito CD105, cnabky ekcnpecito
VEGF, cnabky ekcnpecito CD56, HeraTuBHy ekcnpecito
CD45 Ta nomipHy excnpecito Bel-2a 'y cuHumTii BopcuH
(puc. 4 A-T).

OTxe, 3a pesynsraTamm ricTONOriYHOro 1 iMyHo-
riCTOXiMIYHOrO aHanidy 3paskiB XopioHa Ta nnaueHTu
BCTaHOBIIEHO, LU0 eMOpio-eHAoMeTpianbHa ANCyHKLIS
— NPUYMHA PaHHIX PenpoayKTUBHUX BTPAT, @ 3ananeHHs
— Tpurep nepeayacHuX nomnorie.

Mig yac kniHiYHoro 06CTeXeHHs! BUSIBUNW, LLO PiBEHb
NpOrecTepoHy B KPOBI XIHOK i3 HB Hux4e 3a NokasHuk y
300pOBUX BariTHUX (mabs. 5).

[eiunT nporecTepoHy BKasye Ha HEQOCTaTHIO (OYHK-
LlioHanbHY akTUBHICTb XOBTOIO Tifla Ha NOYaTKy BariTHOCTI
ab0 Ha nnaueHTapHy AMCAYHKL0 NPOTAroM rectadlii, Lo
€ BUPILLANbHUM Y NaTOreHesi HeBUHOLLYBAHHS BariTHOCTI
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Tabnuus 5. KoHueHTpaLis nporecTepoHy B CUpOBaTLi KpOBi 06CTEXEHNX y AnHaMmiLi BariTHocTi, M £ m, HMonb/n

. KoHueHTpaLis nporecTepoHy y KpoBi 3a TepMiHOM BariTHOCTi

00 12 TuKHIiB
57,50 + 5,03*
84,60 + 8,90

13-24 TmxHi 25-36 TUXHIB

93,40+4,87"

OcHoBHa (1) 86
KoHTponbHa (2) 20

157,50 £ 11,72 *

139,06 £ 5,70 283,76 + 9,26

*: BipOrigHICTb Pi3HMLI LLOAO NoKa3HMKa KoHTponto, p < 0,01.

Tabnuus 6. Moka3HMKM KONbMNOLMTONOMYHOMO AOCHIMKXEHHS B 0GCTEXEHNX XiHOK NpoTsirom BaritHocTi, M £ m, %

. T
BaritHoCTi
napabasansri | npowinei | nosepwreai

10 12 TwkHiB KoHTponbHa 81,40 + 7,60 18,60 £ 2,90 15,00 £ 4,10 10,70 £ 3,10
1a 20 0,018 £ 0,017 58,50 + 6,00* 41,40 £ 6,00* 37,70 + 6,20* 37,40 + 5,90*
16 20 0,05 £ 0,02* 59,96 + 2,90* 39,98 + 2,90* 35,60 + 2,90* 37,10 + 2,90*
18 30 0,018 £ 0,017 59,00 + 4,90* 40,98 + 4,90* 36,50 + 5,10* 38,70 + 5,00*

13-24 TWxHI KoHTponbHa 20 - 88,80 £4,70 11,20 £ 2,20 8,90 £ 2,00 6,10 £ 1,30
1a 20 0,06 + 0,03 * 66,65 + 3,00* 33,30 + 3,00* 29,40 + 2,80* 30,90 + 3,00*
16 15 0,07 +0,03* 59,30 + 3,60* 40,60 + 3,60* 36,30 £ 3,70* 38,40 £ 3,70*
18 30 0,16 £ 0,04 * 67,20 + 2,20* 32,60 + 2,20* 28,30 + 2,20* 30,50 + 2,20*

25-36 TwkHIB  KoHTpornbHa 20 90,90 + 5,00 9,00 £ 0,36 7,90 + 0,23 5,60 + 0,30
16 15 0,37 £+ 0,06 * 69,30 + 2,90* 30,40 + 2,90* 26,40 + 2,80* 29,3 +3,1*
18 30 0,20+ 0,07 * 77,70 + 3,10* 21,90 + 3,10* 21,70 + 1,80* 18,5+ 3,1*

*: BIpOTiAHICTb Pi3HWLIi LLOAO NOKa3HWKa koHTponto, p < 0,05.

Ta 3aTPUMKV PO3BMTKY Miofa. PyHKUiOHamNbHI NOpyLUEeH-
HS Y dheTonnaleHTapHOMY KOMMEKC mavieHTok Bynu
BUSIBNeHi 3asganerigb LWASXOM KOMbMOLWUTONOMYHOro
JOCRiMKeHHs. 3a AaHuMu, Lo HaBeaeHi B mabnuui 6,
BMpa3Ha NporecTepoHOBa HeJOCTaTHICTb BUSIBMEHA Y
BariTHUX OCHOBHOI rpyn¥ (NigBULLEHHS KiNbKOCTi NOBEPX-
HEBUX KNiTUH, iHAEKCY KapionikHO3y Ta eo3nHodinii),
NoYMHatuM 3 nepLuoro Tpumectpy. Kpim ectporeHHoro
TMNY Ma3KiB, y BariTH1X BU3Ha4anu atpodiyHi Maskw, Lo
BKa3yloTb Ha AMCTPEC nnoaa.

06roBopeHHA

IHBagis Tpochobnacta B geunayansHy o60OMoHKy Ta
BHYTPILLHIO TPETUHY MiOMeTpist nepeabayae CEKpeTopHy
TpaHcdopMaLito eHOOMETPIS, BUCOKWI PO3BUTOK Chi-
parnbHUX apTepii, BUCOKY nponidepaTviBHy aKTUBHICTb
i 3abesneyye hopMyBaHHS MOBHOLIHHOIO MaTKOBO-Mna-
LIieHTapHoOro kpoBooGiry. Perynioe npouec eHaoreHHUn
NPOrecTepoH, SKUA CNpUYMHSAE nponidpepadito Ta Ba-
CKyNsipu3aLito MiOMeTpisi, HEMTPanisye Ait0 OKCUTOLMHY,
BMIMBAE Ha CMHTE3 NpOCTarnaHAVHIB, ONocepeaKoBaHo
ranbMye peakLito BifTOprHeHHs nnoda vepes Th-2 iMyHHy
Bignosigp [3,5,28]. Mu BU3HauUMnK, WO Y KPOBI XIHOK i3
HB piBeHb NporecTepoHy HWx4e 3a NOKasHWK Y 340po-
BWX BariTHUX. bpak nporectepoHy abo NOLIKOMKEHHS
11010 peLenTopiB akTVBYIOTb NPOAYKL0 Npo3anansHoro
TNF-a, SKuin CprumHSEe NpsmMy eMBpioTOKCUYHY Aito Ta
CMOBINbHIOE AeLayanisaLito eHaoMeTpisi. Tomy BUpasHy
ekcnpecito TNF-a y 3paskax xopioHa 1 rpasigapHoro
€HOOMETPIS OCHOBHOI rpynu criocTepirany Ha Tni cno-
BiNMbHEHHS Aeuuayanisauii eHgoMeTpis, NopyLeHHs
TpaHcopmaLi cnipanbHUX apTepin | BOTHULL, 3ananeHHs.
IMpu oMY xopioH ByB y cTaHi rinopereHepalii, 3 Habpsi-
KOM i CKNepo30oM BOPCYH. B okpemux 3paskax BUSBUIU
cybToTansHy peaykuilo LmMToTpodobracra.

Ane MexaHi3am nepepuBaHHA BariTHOCTi B XIHOK
OCHOBHOI rpynu NoB’A3aHnn He Tinbkn 3 gedilunTom
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nporecTepoHy. MNpuunHa paHHix penpoayKTMBHUX BTpaT
— HECMpPOMOXHICTb NepLuoi XBuni iHBa3ii LMTOTPOghO-
6nacra BHacnifok embpio-eHAOMETpianbHOT AMCHYHKLi.
O3Hakow nopyLeHoi LMToTpodobnacTuyHoi iHBasii
Ta mapkepoMm HB y | TpumecTpi BU3Haumnu cnabky
ekcnpecito CD31/PECAM-1 B eHpoTenii cnipanbHux
apTepin, BHYTPILUHLOCYAMHHOMY 1 iHTEPCTULiaNbHOMY
Tpodobnacri; HeraTuBHy ekcnpecito VEGF, cnabky
ekcnpecito CD105 Ta BupasHy ekcnpecito Bel-2a B cuH-
umTii BOopcwH; BupasHy ekcnpecito NK-CD56 y ctpomi
BOPCWH; cnabky Ta HepiBHOMIpHY ekcripecito CD45 B
JeunayanbHin TKaHWHi.

Y BiANOBiAb Ha NPOHNKHEHHS BNIACTOLMCTN BUHUKAE
3ananbHa peakuis. [Jo AingHkv iManaHTauii 3 KpoBi Mi-
rpytoThb niMdouuT, Makpodary, rpaHynounTu. Benuki
rpaHynsipHi nimcpoumTn CD56 craHoBnATL 80 % iMYHHWX
KNiTUH eHAOMETPIs, WO 3abe3nevyoTb iMyHONOriYHy
TONEPaHTHICTb A0 BariTHOCTI, KOHTPOMOKTh MMUOKUHY
3aHypeHHst TpochobracTa, perynoTb NPOAYKLUIK dak-
TOpIB POCTY Ta Npo3ananbHUX LUTOKIHIB. PYHKLIOHAMBHY
akTmBHicTb NK BBaxatTb iMyHOMOMYHUM MapKepoM
HecnpusTIMBOro Nepebiry BariTHOCTI. XapakTepHa 03Haka
3BWYHOIO BUKUAHS — BUCOKWI BMICT y nepudepuyHol
kposi aktnBoBaHux NK (NKTIK), npeacrasnennx uuto-
TokcnmyHMMmM CD56dimCD16pos, Ta He3HayHa KinbkiCTb
peumpyansiux NK (dNK), npeactaBneHux HETOKCHY-
Hummn CD56brightCD16neg [20-22]. OTxe, nigsuiieHa
npoaykKuis npo3ananbHUX LUTOKIHIB YUHUTL NpsMy
eMOpIOTOKCHUYHY Ajto Ta NPU3BOAWTL [O BTPATU BariT-
HocTi abo rinonnasii XopioHa 3 HAaCTYMHUM PO3BUTKOM
NEPBUHHOI MnaveHTapHoi HegoctaTHocTi (MH). TobTo
BXE Ha eTani iMnnaHTauii Ta paHHboro embpioreHesy
Ha TN FICTOCTPYKTYPHUX 3MiH POPMYIOTLCS MOPYLLIEHHS
KOMMEHCATOPHO-MPUCTOCYBASbHIX MEXaHi3MiB dheTonna-
LIEHTAPHOIO KOMMIIEKCY.

Pesynstati ricTonoriyHoro AOCNigKeHHs 3paskiB
nnaueHT Micns NisHbOrO BUKWAHSA BKa3ytOTb HA MOLUM-
peHWIi 3ananbHuI NPOLIEC, BiALLIAPYBaHHS AeLmayarnbHOi
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060MOHKY, NOPYLIEHHSI Nepdy3ii, HASIBHICTb MHOXUHHUX
LiNSHOK BHYTPILUHBOTO iH(PapKTy Ta 3aTPUMKy BOPCHH-
yacToro AospiBaHHs. Ha dopmyBaHHsa nepsuHHoi MH
CyTTEBO BMNAVBAE CTaH CnipanbHUX apTepii, KU BU3Ha-
Yae AKICTb MaTKOBO-NMaLeHTapHOrO KPOBoOGiry. Y AinsHLj
nnaueHTapHoro MaigaHynka B 5 % Bunagkis BUSIBANU
rinepenacT4yHUn apTepiocknepos cnipanbHUX apTepi,
SKUA 3acBifyvye MOBEPXHEBY iMNMaHTaLto, NOPYLUEHHS
remoctaay, MiKpoLMpKynsLji, MeTaboniyHoi Ta TpaHCropT-
HOI (hYHKUI nnaueHTn. HegocTaTHs iHTpannaleHTapHa
OKCUreHaLlis Yepes ranbMyBaHHs KpoBOOGiry B apTepisix
MynoBWHY BNIMBAE HA CTaH MnoAa. SAKLWLO KOMMNEHCATOPHI
BIaCTUBOCTI MnaLeHTW 30epexeHi, BariTHICTb 3aBep-
LUYETHCA TEPMIHOBMMM nonoramu. 3a iHWmx 0bCcTaBuH,
Yyepes NoKarnbHy 3MiHy KOHLEHTpaLLii KUCHIO 3amyCKaeTbCs
LIMTOKIHOBUI Kackag, sKuiA cnpuymHsie 3arvbens nnoga
Ta/abo nepepuBaHHs BariTHOCTI.

Mapkepamu HB y Il TpumecTpi cnig BBaxaTu nomip-
Hy ekcnpecito TNF-a y cuHumTii Ta BUpasHy ekcnpecito
NK-CD56 y cTpomi BOPCUH, @ TakoX BUpa3Hy eKCrpecito
CD45 y peunnyanbHiit 060n0oHLi, sIKi NiATBEPOAXYHOTH BU-
piLanbHy porib 3anarneHHs B nepeaYyacHoMy nepepuBaHHi
BariTHOCTI. AKTUBAList (haroLMTO3y N CUHTES3 HN3bKOMOTE-
KyNsIpHUX MeaiaTopiB 3ananeHHst Cpu4nHsIoT PO3M’sik-
LLIEHHS Ta BKOPOYEHHSI UMKV MaTKU1, PO3PUB MII0A0BKX
060sIOHOK i, BPELLITi, HACTaHHSA NepeaYacHUX NosoriB.

BcTaHoBMNM HU3KY FICTONOTIYHMX BigMIHHOCTEN
3aNexHo Bif TOrO, KMBOK YW MEPTBOK Hapoaunacs
AUTWHA BHacMigok nepegyacHux nosnorie. Tak, y pasi
HaPOMKEHHS KMBOI AUTWHM NATONOTIYHI 3MiHW BUSIBNS-
N nepegyciM y MaTepuHCLKUX CTPYKTypax MnaleHTu
B MOEOHAHHI 3 HEPIBHOMIPHOIO EKCMPECIED CYANHHMX
MapKepiB i perynaropis anonto3y, NOMIPHOK eKcrpe-
cieto TNF-a i CD45. Y pasi HapomkeHHs MepTBOI ANTUHN
peecTpyBany rocTpuid NOLLIMPEHUIA 3ananbHWiA NPoLec,
LLIO OXOMJIKE | MaTePUHCbKI, i MNOZOBI CTPYKTYpY nna-
LeHTW 3 nomipHoto ekcnpecieto TNF-a y cuHumTii Ta
CTPOMi BOPCUH, YKpal BUpasHo ekcnpecieto CD45 y
JdeuvayanbHii 060MoHL.

lMperpagigapHa nigrotoBka, peTenbHe CrocTEPEKEH-
HS Ta CBOEYACHE NMPU3HAYEHHS MaToreHeTUYHOI Tepanii
CTBOPUIM YMOBY [i1151 CIPUSITIIMBOTO 3aBEPLLEHHS recTaLlii
y BariTHUX 18 migrpynu. 3aranom rictonoriyHa KapTuHa
3paskiB NraLeHT 1B Nigrpynm cxoxa 3i 3paskamm rpynm
KOHTpOMH0. BinbLUICTb 3pa3kiB Marna no3UTUBHY eKCNpecito
cyamHHux mapkepis CD105 ta VEGF, a Takox ekcripecito
Bcl-2a.

Otxe, B 0CHOBI HB — CTPYKTYpHi 1 (pyHKLiOHamNbHI
3MiHM XxopioHa Ta nnaueHTu. [epegyMOBOIO paHHix
penpoaykTMBHWUX BTpaT € embpio-eHAOMETpianbHa
OUCKYHKLISA, a nepegyacHUX NonoriB — 3ananeHHs.
Bu3HaueHHs nnavleHTapHUX MapKkepiB HEBWHOLLYBaHHS
BariTHOCTI BiAKPUBAE LUNSIXM ANS BAOCKOHANEHHS HasiB-
HUX TEXHOSOTi 3anobiraHHa PenpogyKTUBHUM BTpaTam
i3 NperpasigapHoro eTany Ta BNPOAOBX rectaLii.

BucHoBKU

1. MopyLueHHs unToTpocbobnacTnyHoi iHBasii Ha
TNi embpio-eHAoMeTpianbHOI AMCAYHKLUIT — npuynHa
HEBWHOLLYBaHHS BariTHOCTi PaHHIX TePMIHIB, 3ananeHHs
— nepesyMoBa nepegyacHuX nosorie.
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2. Mapkepu HEBUHOLLYBaHHS BariTHOCTi | TpUMECTpy B
CTPYKTypax XopioHa Ta EHAOMETPIS — BUpa3Ha ekcrpecis
TNF-aiNK-CD56, cnatka ekcnpecis CD31/PECAM-1 Ta
HeratusHa ekcnipecis VEGF.

3. Mapkepu HeBWHOLLIYBaHHS BariTHOCT || TpumecTpy
—nomipHa ekcnipecis TNF-o B cuHLwTIi, BUpasHa ekcripe-
cis NK-CD56 y ctpomi BopcuH, BpasHa excrpecia CD45
y AeumnayanbHii 060mnoHLi.

MepcnekTMBM noganblKnX AOCNigXeHb nons-
ralTb Yy PO3pPOBNEHHi HOBMX i BOOCKOHAMNEHHI HasiBHUX
TEXHOMOTiN AjarHOCTMKM, NpodinakTvkv 1 Tepanii nepes-
YaCHOrO NepepUBaHHS BariTHOCTi HAa OCHOBI BU3HAYEHHS
nnaueHTapHUX MapKepiB HEBMHOLLYBAHHS BariTHOCTI
Pi3HUX TEPMIHIB.
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Here we expand the existing knowledge about disorders associated with the COVID-19-related pandemic and quarantine.
We show that the COVID-19-related pandemic and quarantine can reduce the combat effectiveness of the military, provoking
a deterioration in the health of combatants and requires hospitalization.

Aim. Investigate the impact of the COVID-19 pandemic and quarantine on the health of Ukrainian combatants.

Material and methods. A study was conducted between March 12, 2020 and May 22, 2020 at the Department of Psychiatry,
Psychotherapy, General and Medical Psychology, Narcology, and Sexology in Zaporizhzhia State Medical University and
Zaporizhzhia military hospital (Ukraine). All combatants who were hospitalized during this period were examined. We ana-
lyzed medical records, anamnestic data, and performed psychopathological and psychological examinations of all patients.

Results. In 56 % of combatants hospitalized during high quarantine measures, the cause of health disorders is nega-
tive COVID-19 pandemic and quarantine-related thoughts that provoke stress. These stressful thoughts associated with
the COVID-19 pandemic and quarantine provoke the development of hypertensive emergency (57 % vs 18 %), anxiety
syndrome (29 %), dissociative [conversion] disorder (7 %), and exacerbate the negative effects of pre-pandemic diseases,
namely, hypertension (43 % vs 27 %), somatoform autonomic dysfunction of the cardiovascular system (29 %), panic disorder
[episodic paroxysmal anxiety] (7 %), adjustment disorders (7 %), post-traumatic stress disorder (7 %).

Conclusions. Preventive measures need to be developed and applied to combatants to prevent their deteriorating health
due to the effects of the COVID-19 pandemic and quarantine stress.

Po3napu 300poB’s, noB’A3aHi 3 naHaemicto COVID-19 i kapaHTUHOM,
Y BiiCbKOBOCAY)X60BLiB YKpaiHu

H. B. AaHineBcbka

Y cTaTTi po3LUMPIOEMO HasiBHI 3HAHHS NPO Po3naau 30opo.’s, nos’sdaHi 3 COVID-19-3ymoBneHnMmM naHaeMieto Ta kKapaHTu-
HoMm. MokasaHo, wwo naHaemis COVID-19 i kapaHTWH 3aaTHI NPU3BOAWTY O 3HIMKEHHS BOE3AATHOCTI BiICLKOBOCYXDOOBLIIB,
CMPVYMHSIOYM MOTIPLLIEHHS 300POB'S, sike NOTpebye eKCTPeHOT rocniTaniawii.

Meta po6otu — gocnigntv Bnnme naHaemii COVID-19 Ta kapaHTUHy Ha 300pOB’st KoMGaTaHTIB YkpaiHu.

Matepianu Ta metogm. JocnigkeHHs 3aincHunm B nepiog i3 12 6epesns 2020 poky fo 22 TpaeHsa 2020 poky Ha kadeapi
nevxiaTpii, ncuxotepanii, 3aranbHoi Ta MEAWYHOI NCUXOMNOTii, HAapKOMorii Ta cekcornorii 3anopi3bKoro AepXKaBHOMO MEANYHOMO
yHiBepcuTeTy Ta 3anopisbKoro BiicbkoBoro rocnitanto (YkpaiHa). B pamkax gocnimkeHHs obCcTexunm Beix yyacHukis Gorio-
BUX [N, SKUX rocnitanisyBanu B Leii nepiod. 3QiNCHUNMN KIiHiko-aHaMHECTUYHE, NCUXONaToNoriyHe Ta NCUXoAdiarHOCTUYHe
0BCTEXEHHS! KOHTUHTEHTY.

Pesynbrati. Y 56 % yvacHukiB 6oioBuWx Ail, ki rocnitaniaosaHi B nepiod HamKOPCTKILIMX KapaHTUHHUX 3aXOAiB Y KpaiHi,
B 'eHe3i NpUYMH NopyLLEHb 300POB’S Nexanu CTPECOreHHi nepexuBaHHs, acouioBaHi 3 naHaemicto COVID-19 i kapaH-
TUHOM. Lli CTpecoreHHi nepexuBaHHA — YYHHWKU PO3BUTKY rinepToHiuHoro kpudy (57 % vs 18 %), TPUBOXHOTO CUHAPOMY
(29 %), ancouiatmeHoro [KoHBepcinHoro] po3naay (7 %), exksauepbysanv NposiBu nepesnaHAeMiYHUX 3aXBOPOBaHb: rinep-
TOHIYHOT xBOpoOU (43 % vs 27 %), comaTochopMHOI BereTaTMBHOI AMCYHKLIi cepLeBo-CyanHHOT cuctemu (29 %), naniy-
HOro poanagy [enisoaunyHoi napokcuamanbsHoi Tpueoru] (7 %), posnagy agantauii (7 %), nicnaTpaBMaTU4YHOrO CTPECOBOMO
posnagy (7 %).

BucHoBku. BusiBunu 38’30k Mix naHgemielo COVID-19, kapaHTUHOM i NOripLUeHHsIM 300poB’s BilicbkoBocnyx0oBLiB. Lie
BKa3ye Ha HeoOXiAHICTb PO3pOBNeHHs Ta BNPOBaMKEHHS NPOiNaKTUYHMX 3aX0iB ANs y4acHWKiB 6oMoBux Aii, aby 3anobirtu
NOTipLLEHHIO IXHBOTO 300POB’A MiJ BMIIMBOM CTPECOTEHHUX NepexunBaHb, Lo nos’a3aHi 3 COVID-19-3ymoBneHnMmn naHaeMieo
Ta KapaHTUHOM.

HapyweHusa 300poBbA, cBA3aHHble ¢ naHAemuen COVID-19 u kapaHTUHOM,
Y BOEHHOCAY)XaLUUX YKpauHbI

H. B. AaHuneBcKas

B cTaTbe paclumpsieM MMEILLMECS 3HAHWSt O PACCTPOCTBax 300POBbs, cBsi3aHHbIX ¢ COVID-19-06ycnoBneHHbIMM NaHae-
MuWen 1 kapaHTMHOM. lNokasaHo, 4Tto naHgemust COVID-19 n kapaHTUH CnocoBHbI NPUBOAUTL K CHINKEHMEO 60eCnocobHOCTH
BOEHHOCYXaLLWX, MPOBOLMPYS YXYALLEHUE 300P0Bbs, TpebyloLLee SKCTPEHHOI rocnuTanmuaasmm.

Llenb pabotbl — uccnegosatk BnusHue naHaemun COVID-19 n kapaHTHa Ha 300poBbe KOMOGaTaHTOB YKpauHbl.
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Matepuansl u metogbl. Viccnegosanne nposognnu B nepuog ¢ 12 mapta 2020 roga no 22 mas 2020 roga Ha kadenpe
neuxuaTpum, ncuxoTepaniy, obLLEn 1 MeaULMHCKONM NCUXOMOrW, HAPKOMOMM U CEKCONOrMM 3anopoXCKOro rocyaapcTBeH-
HOTO MeAMLMHCKOrO YHMBEPCUTETa W 3anopoKCKoro BOEHHOrO rocninTans (YkpauHa). B pamkax paboTbl 06crnenoBani Bcex
y4YacTHWKOB B0OeBbIX AEACTBUIA, FOCMIUTANN3NPOBaHHBIX B 3TOT nepuoa. OCyLECTBUNM KIMHUKO-aHaMHECTUYECKOE, Ncuxona-
TONOMMYECKoe U NCUXOANarHoCTMYeCkoe 0bCnenoBaHns KOHTHIEHTa.

Pesynbratbl. B 56 % cnyyaeB y y4acTHMKOB 60eBbIX AEACTBUIA, FOCMIUTANN3NPOBAHHBIX B NEPUOL, KECTKUX KapaHTUHHBIX
MEpONpUSATIIA B YKpanHe, B reHe3Nce NpUUMH HapyLLEHWiA 300POBbS NeXarnu CTPECCOreHHble NePeXMBaHMSs, aCCOLMMPOBaHHbIE
¢ naHgemmert COVID-19 1 kapaHTUHOM. OTU CTPECCOrEHHbIE NepeXuBaHNs — hakTopbl Pa3BUTHS MMNEPTOHUYECKOTO Kpr3a
(57 % vs 18 %), TpeBoXxHOro cuHapoma (29 %), AMccoLmMaTUBHOM [KOHBEPCUOHHOTO] paccTpoiicTea (7 %), ak3auepbuposani
NPOsBNEHUs NpeanaHaeM1MYeckux 3aboneBaHuii: rmnepToHnyeckoi 6onesHu (43 % vs 27 %), comatopopMHOI BEreTaTuBHOM
ANCDYHKLMM cepaeyHo-cocyancToi cuctembl (29 %), naHn4eckoro paccTponcTaa [an130an4eCcKon NapokCU3MansHOM TpeBori)
(7 %), pacctpovctea agantauum (7 %), NOCTTpaBMaTN4eCKoro CTpeccoBoro pacctponctsa (7 %).

BbiBoabl. YcTaHoBneHHas cBA3b mexay naHaemuen COVID-19, kapaHTUHOM ¥ yXyALWEHUEM 300POBbSt BOEHHOCYKaLLMX
yKasblBaeT Ha HeobxoauMoCTb pa3paboTki U NPUMEHEHUST NPOUNAKTUYECKUX MEP K Y4acTHMKaM GOEBbIX AENCTBUN Ans
NpesoTBPaLLEHNS YXYALLEHWS UX 300POBbS NOA BMMSIHUEM CTPECCOreHHbIX NEPEXMBaHMI, CnpoBoLmpoBaHHbix COVID-19-

06yCJ'IOBJ'IeHHbIMM naHgemuen un KapaHTUHOM.

COVID-19 disease caused by the novel Coronavirus
strain severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a new coronavirus disease, which was
first discovered in late 2019 in Wuhan, China [1,2].

Since the beginning of 2020, COVID-19 has spread
rapidly to other countries and has been accompanied by
the introduction of unprecedented quarantine measures
in the affected countries.

In Ukraine, the first laboratory-confirmed case of
COVID-19 was registered on March 3, 2020. On March
11, the World Health Organization (WHO) announced
that the COVID-19 outbreak was a pandemic [3]. On
the same day, the Government of Ukraine approved
medical and social restrictions aimed at preventing
the spread of COVID-19 in Ukraine — COVID-19-related
quarantine [4].

From the very beginning, COVID-19 caused a great
deal of alarm and caused the neuroticism of society.
This was facilitated by the significant mortality from
COVID-19, the lack of effective treatment algorithms,
the unprecedented quarantine measures implemented
in the countries, and the widespread media coverage of
the COVID-19 problem [5-7].

The number of deaths and the lack of vaccines is a
very important point that has given rise to public aware-
ness of COVID-19. Psychological discomfort was added
by the requirements of social isolation and organizational
restrictions on the part of the government to the popula-
tion, which were introduced in parallel with the growing
incidence of COVID-19. It is possible that they became
the basis of neurotic society.

Many researchers have noted the significant impact
of the COVID-19-related pandemic on the mental health
of the population. From the first months of the first reports
of the COVID-19 problem, information about deteriora-
ting mental health associated with pandemics began to
emerge [8-10].

Existing disorders can be divided into two types, first
one being COVID-19-related mental disorders that arose
as areaction to the Coronavirus strain SARS-CoV-2, and
the second one being pandemic and quarantine related
mental disorders that arose as a reaction to pandemic or
quarantine related constraints [11-15].

It can be concluded that the COVID-19-related pan-
demic affects the mental health of all population segments
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of the affected country: children and adults, health wor-
kers, clinical populations, and ordinary citizens [16-20].

We assumed that this impact would be different for
different social groups. We were primarily interested in
the impact of the COVID-19-related pandemic and quar-
antine on the military. This is due to the fact that fighting
is currently taking place directly on the territory of Ukraine,
which attracts a significant number of servicemen [21,22].

In this situation, the mental health of servicemen is
as important as possible for a warring country. Ukrainian
servicemen are currently vulnerable to traumatic cir-
cumstances associated with hostilities, and now more
traumatic circumstances associated with COVID-19 have
been added. We expect that this may affect the combat
effectiveness of the army.

Aim
To investigate the impact of the COVID-19 pandemic and
quarantine on the health of Ukrainian combatants.

Materials and methods

Study design and participants. This was a clinical pro-
spective single-center trial. The study was conducted at
the Department of Psychiatry, Psychotherapy, General
and Medical Psychology, Narcology, and Sexology in
Zaporizhzhia State Medical University and Zaporizhzhia
military hospital (Ukraine). As part of the study, all comba-
tants who were admitted to the Zaporizhzhia military hos-
pital from March 12, 2020 to May, 22 2020, a period when
COVID-19 containment measures (quarantine) in Ukraine
were maximal, were examined. During the study, the hos-
pital provided medical care to patients in accordance
with the quarantine measures (anti-epidemic measures)
implemented in the country. This means that patients
with COVID-19 were not hospitalized (special hospitals
were designated by the state for patients with COVID-19).
Also, during this period, scheduled hospitalizations were
canceled due to anti-epidemic measures. Only patients
with severe emergencies that prevented servicemen from
performing their duties were admitted to the hospital.
Thus, all servicemen hospitalized during this period did
not suffer from COVID-19. This is very important because
we were focused on investigating the COVID-19-related
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pandemic and quarantine health disorders in the military,
not COVID-19-related health disorders. The quarantine
measures introduced by the state were in the nature of
social restrictions, which significantly disrupted the normal
way of life of the population.

Coronavirus-associated quarantine measures in
Ukraine included the following:

— closure of non-strategic enterprises, including
the closure of non-food stores and supermarkets, hair-
dressers, sports facilities, entertainment centers, etc.;

— ban on visiting places of large crowds: sports
grounds, playgrounds, parks, beaches, etc.;

— termination of kindergartens;

— closure of secondary and higher education institu-
tions with the transfer of pupils and students to distance
learning;

— prohibition of intercity, interregional, international
transport connections;

—reducing the number of people in the cabin of public
transport at the same time;

— prohibition of planned hospitalizations in medical
institutions, only urgent hospitalization was allowed;

— introduced requirement for the population to wear
personal protective equipment outside the home — masks
and gloves;

— a strict need for social distancing and self-isolation
was proclaimed.

During the study period, 25 combatants with health
disorders making it impossible for them to serve were
hospitalized. The average age of combatants was
40.24 £ 1.96 years old.

This trial was approved by the medical ethics commit-
tee of Zaporizhzhia State Medical University. All methods
were carried out in accordance with relevant guidelines
and regulations. All participants gave informed consent
to participate in the trial.

We have carefully reviewed all medical records of
patients related to this hospitalization, as well as all pre-
vious hospitalizations, to systematize the health disorders
that patients have now and those that were in the past.
We also carefully analyzed the anamnestic data. Next, in
the context of this study, we conducted a psychiatric exa-
mination of all patients to examine their mental state. The
next step was to conduct additional psychopathological
and psychological research to identify the links between
deteriorating military health and the COVID-19-related
pandemic and quarantine. We used a Fear of COVID-19
Scale, a seven-item reliable and valid psychometric scale
for determining fears and worries related to COVID-19. If
the subjects received 14 points or higher, we considered
that they had COVID-19-related negative thoughts and
stress [23]. This helped us determine whether or not
the diseases that were diagnosed in servicemen are
COVID-19-related pandemic and quarantine-associa-
ted. We considered health disorders as associated with
the COVID-19 pandemic and quarantine if such a link was
identified simultaneously through a psychopathological
study, a psychological interview, a psychoanalytic study,
and the Fear of COVID-19 Scale.

Analysis was done using TIBCO Statistica® 13.0
(TIBCO Software Inc. No. JPZ8041382130ARCN10-J)
and Microsoft Excel 2013 (license No. 00331-10000-
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00001-AA404). Methods of clinical, descriptive, and
mathematical statistics (determination of arithmetic
mean and standard error M + m) were used for statisti-
cal data processing. Fisher’s test (¢*) we also applied.
And we to determine differences between data variables
of interest and P-value was considered significant at
P <0.05.

Results

Twenty-five combatants with deteriorating health were
hospitalized in a military hospital during the 2 months
throughout maximum quarantine restrictions.

Among them, COVID-19 -related pandemic and
quarantine health disorders were diagnosed in 14 com-
batants (56 %) (Fig. 1A). COVID-19-related pandemic and
quarantine health disorders included disorders caused by
COVID-19-related pandemic stress and disorders exa-
cerbated by COVID-19-related pandemic stress.

These 14 servicemen (56 %) had stressful thoughts
associated with the COVID-19-related pandemic and
quarantine and it was associated with the existing dete-
rioration in health (Fig. 1B). The remaining 11 combatants
(44 %) had deteriorating health not associated with
the COVID-19-related pandemic.

Thus, we found that at maximum quarantine mea-
sures, health disorders associated with COVID-19-related
pandemic and quarantine were 12 % more likely to hit ser-
vicemen than disorders not associated with COVID-19-re-
lated pandemic and quarantine, and hence more often
reduced the fighting capacity of the army.

For those servicemen with negative thoughts, asso-
ciated with COVID-19-related pandemic and quarantine,
these experiences provoked stress-related hypertensive
emergency with too high blood pressure indicators in
8 servicemen (57 %) (systolic blood pressure reached
184.26 + 5.19 mm Hg, diastolic blood pressure reached
114.29 £ 2.18 mm Hg). These high blood pressure val-
ues were significantly higher than the blood pressure
values of servicemen with hypertension who did not have
the negative thoughts associated with the COVID-19-re-
lated pandemic.

Among the servicemen with COVID-19-stress-rela-
ted hypertensive emergency were 4 servicemen (29 %)
with chronic hypertension and 4 servicemen (29 %) with
somatoform autonomic dysfunction of the cardiovascular
system. In these combatants, the symptoms of hyperten-
sion and somatoform autonomic dysfunction of the cardio-
vascular system were exacerbated by COVID-19-related
pandemic stress.

Fig. 2 shows that among all combatants hospitalized
with a hypertensive emergency during the maximum quar-
antine measures in the country, hypertensive emergency
associated with COVID-19-related stress was diagnosed
significantly more often than hypertensive not associated
with COVID-19-related stress. The same significant statis-
tical dependence existed for somatoform autonomic dys-
function of the cardiovascular system (Fig. 1B, Table 1).

COVID-19-related anxiety syndrome, associated with
pandemic and quarantine, was diagnosed in 4 servicemen
(29 %) and was accompanied by destabilization of chronic
hypertension in patients. Also, the dissociative [conversion]

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.



12

P=0.06
=207 with COVID-19-related pandemic
10 B Combatants who have =< stress.
COVID-19-related stress 44 9
. % A: The ratio of all health disorders
0 Combatants who did not have
8 COVID-19-related stress
i) with it in combatants.
e
©
g 6 B: The relationship of observed
< P=0.06 P=0.06
3 ©=2.80 © =280
4 1A i (
and quarantine-related stress in
combatants.
2 I H H
. HERRN NARRRARER
{72} {72} () [m) (72} S c — > m > c () > {72} (72} > (0] >
= = (5} o L = O €] o » =2 s O £ X =
5t 5F 2288552885882 2
® g 50 58 5 8 8§90 25 8 9 e 8 83 =
S » ¢ o B 2 5 % 2 5 £t 9 S O g <] £
& @ T 5 2 o £ 8 € ¢ 8 < m 2 ]
o > €€ & © =2 & g © X 5 c o
g g § 28 83 ¢ T ¢ g £
< § 1 [&] UCJ o G <C © ©
£ 2} e g c c = S
= s @ 3 g > =
£ s 0 S & g °
© 5 o bl L
£ e T 3
e =
©
£
S
(%}

COVID-19-related

pandemic and quarantine disorders

Original research

Fig. 1. Distribution of health disorders

according to the criterion of association

associated with COVID-19-related
pandemic stress and not associated

differences in the incidence of health
disorders during maximal quarantine
measures with COVID-19 pandemic

1B

Disorders that debuted due
to stress associated with COVID-19-related
pandemic and quarantine

Chronic disorders
exacerbated by COVID-19-related
pandemic and quarantine stress

1 Hypertensive emergency

Hypertension <

—| Anxiety syndrome

Adjustment disorders

A

L—»! Dissociative [conversion] disorder

Panic disorder
[episodic paroxysmal anxiety]

PTSD <

Somatoform autonomic dysfunction

of the cardiovascular system

disorder associated with COVID-19-related pandemic and
quarantine stress was diagnosed in 1 serviceman (7 %).

Therefore, we found that COVID-19-related stress
associated with pandemic and quarantine can worsen
the manifestations of other disorders. We diagnosed
1 serviceman (7 %) with COVID-19-related exacerba-
tion of panic disorder [episodic paroxysmal anxiety], 1
serviceman (7 %) was diagnosed with COVID-19-pan-
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demic-related exacerbation of symptoms of adjustment
disorders, also COVID-19-pandemic-related deterioration
of mental state was diagnosed in 1 serviceman (7 %) with
post-traumatic stress disorder (PTSD). Two servicemen
diagnosed with gastritis not associated with H. pylori had
COVID-19-related stress. We hypothesize that stress
associated with the COVID-19-related pandemic could
cause exacerbation of gastritis symptoms.
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Fig. 2. Graphical representation of
groups of health disorders associated
with the COVID-19-related pandemic
and quarantine.
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Table 1. Characterization of health disorders depending on their association with the COVID-19 pandemic and quarantine-related stress

in combatants

Health disorders, n (%)

Hypertensive emergency 8 (57 %)
Hypertension 6 (43 %)
Anxiety syndrome 4 (29 %)
Somatoform autonomic dysfunction of the cardiovascular system 4 (29 %)
Dissociative [conversion] disorder 1(7 %)
PTSD 1(7 %)
Adjustment disorders 1(7 %)
Panic disorder [episodic paroxysmal anxiety] 1(7 %)
Atherosclerosis 1(7 %)
Encephalopathy 1(7 %)
Vertebrogenic lumbosciatica 2 (14 %)
Gastritis 2 (14 %)
Pancreatitis 1(7 %)
Adiposity -
Bronchitis -

Type 2 diabetes -

Post-traumatic neuropathy -

Stroke
Traumatic brain injury

Examined patients, n = 25
Combatants who had Combatants who did not have
COVID-19-related stress, n = 14 COVID-19-related stress, n = 11

2 (18 %) 2.07 0.06
3(27 %) 1.10 0.42
- 2.80 0.06
= 2.80 0.06
- 1.34 0.38
= 1.34 0.38
- 1.34 0.38
- 1.34 0.38
1(9%) 0.18 0.86
4 (36 %) 1.87 0.08
2 (18 %) 0.26 0.79
= 1.92 0.21
- 1.34 0.38
2 (18 %) 2.19 0.1
1(9%) 1.52 0.26
1(9 %) 1.52 0.26
1(9%) 1.52 0.26
1(9 %) 1.52 0.26
1(9%) 1.52 0.26
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Encephalopathy was not exacerbated by the
COVID-19-related pandemic, but 4 out of 5 servicemen
diagnosed with encephalopathy had COVID-19-related
stress. We also suggest that patients with encephalopathy
may be more vulnerable to COVID-19-related pandemic
stress than others.

A limitation of the study was small data sampling,
but the observed trend suggests a significant association
between COVID-19-related stress and the deteriorating
health of combatants.

The above has led us to believe that most disorders
associated with the COVID-19-related pandemic and
quarantine are psychosomatic disorders.

This means that we should expect that a new renewal
of the maximum quarantine measures will be able to
exacerbate the distribution of this group in combatants.

Based on the above, we systematized health disor-
ders associated with the COVID-19-related pandemic and
quarantine into two groups (Fig. 2).

Disorders that debuted due to stress associated with
COVID-19-related pandemic and quarantine: hyperten-
sive emergency (n = 8; 57 %), anxiety syndrome (n = 4;
29 %), and dissociative [conversion] disorder (n=1;7 %).

So, the military medical service should be vigilant
about the possibility of these disorders in combatants
during high quarantine measures and take action to
prevent them.

Chronic disorders exacerbated by COVID-19-related
pandemic and quarantine stress: hypertension (n = 6;
43 %), adjustment disorders (n = 1; 7 %), panic disorder
[episodic paroxysmal anxiety] (n =1; 7 %), PTSD (n = 1;
7 %), and somatoform autonomic dysfunction of the car-
diovascular system (n = 4; 29 %).

We consider these chronic disorders from this group
to be medical predisposing factors for the deterioration
in health associated with the COVID-19-related pan-
demic and quarantine. This means that combatants
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suffering from these disorders are at risk of developing
COVID-19-related pandemic and quarantine-associated
deterioration.

Discussion

Many studies indicate that the COVID-19-related pan-
demic affects human health. But all of these studies
describe the civilian population, patients with COVID-19
disease, or health workers [7,24-26]. We focused on
studying the effects of the COVID-19-related pandemic
and quarantine on military personnel.

Here we prove that the COVID-19-related pandemic
and quarantine may be a factor in reducing the combat
capability of the army by provoking somatic diseases and
mental disorders in servicemen that require emergency
hospitalization. In total, 56 % of servicemen hospitalized
during the maximum quarantine measures in the country
required emergency hospitalization due to pandemic and
quarantine-related disorders.

It is known that COVID-19-related pandemic and
quarantine can provoke mainly depressive spectrum dis-
orders, anxiety, and phobic spectrum disorders, insomnia,
cognition disorders in civilians. In health care workers, it
can also be PTSD [16-18,20].

We show that COVID-19-related pandemic and
quarantine, due to the stress they cause, can trigger
the following problems in servicemen:

— occurrence of disorders associated with
COVID-19-related pandemic and quarantine, such as
stress-related hypertensive emergency, dissociative
[conversion] disorders, and anxiety;

— exacerbation of existing disorders in patients,
such as PTSD, panic disorder, adjustment disorders,
somatoform autonomic dysfunction, destabilization of
hypertension.
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Conclusions

1. The presence of certain mental disorders and
chronic somatic diseases in the anamnesis was a
factor in reducing tolerance to stress associated with
the COVID-19-related pandemic and quarantine.

2. COVID-19-related pandemic and quarantine are
able to exacerbate mental disorders in patients. Patients
with PTSD, panic disorder, somatoform autonomic dys-
function, and adjustment disorders were more vulnerable
to the deterioration in mental health associated with
the COVID-19-related pandemic and quarantine.

3. COVID-19-related pandemic and quarantine can
also provoke the onset of mental disorders such as dis-
sociative [conversion] disorders and anxiety.

4. In patients with somatoform autonomic dysfunc-
tion and hypertension, COVID-19-related pandemic and
quarantine can provoke blood pressure destabilization
and hypertensive emergency.

We believe that knowledge about pandemic and quar-
antine related disorders will help prevent and treat them.
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Y CTpyKTypi CMEpPTHOCTI Bif, 3N0sikiCHUX HOBOYTBOPEHb (3H) konopekTansHomy paky (KPP) HanexwTe apyre micue nicns 3H
AvxanbHoi cuctemn. OauH i3 HanBinbLL 3HaYyLWWX kpuTepiiB nporHody KPP — nyxnuHHe 6pyHbkyBaHHs (MB), ane ioro foci
LUMPOKO He 3aCTOCOBYHOTL Y KMiHIYHINA NpaKTuLi.

MeTa po60TH — OLiHIOBaHHSA MPOrHOCTUYHOTO 3HaYeHHs MNb Ans peunamByBaHHSA Ta HACTaHHS NeTanbHOro Hacniaky
y xBopux Ha KPP IIA, llIB ctagin (pT3N0-2M0) npu piBHOMY CRiBBIgHOLLEHHI MyXNWUH 3@ AUEPEHLIOBaHHAM Y rpynax
NOCNIAKEHHS.

Matepianu Ta metoau. Y | rpyny Bkntounnu nepsuHHi KPP 6e3 peumansyBaHHsi; B cepeaHboMy 6e3peLinanBHuiA nepios Tpu-
BaB 5 pokiB (62,5 £ 16,5 micsus). |l rpyna — nepeuHHi KPP i3 peumnansysanHsm: [IA — 3 peLmavsamy BNpoaoBx 5 pokiB nicns
BUAAMNEHHS NYXTUHW, LLIO HE MPU3BENY A0 NeTanbHoro Hacnigky; [1B —i3 BUHMKHeHHSAM peunamBy Ta neTarnbHUM HacigKoM Bif
reHepaniaauii myxfMHHOro NPoLEeCy NPOTAroM 5 pokiB Nicns BUAaneHHs NepBUHHOI MyxnuHW. Jocnigpkysany Mikponpenapatv
KPP, 110 BUroTOBNEHI 3a CTAaHAAPTHOK METOAUKO Ta 3abapBreHi reMaToKCUIIHOM Ta €03V HOM.

Pesynbratu. MNyxnuHHe BpyHbKyBaHHS BUSBUAW B 46,66 % (28/60) KPP pT3NO-2MO. BraHauunm npsamy 3anexHicts Mix
andepeHuitoaHHam KPP i HassHicTio 16 (p < 0,05), ane MNb He Bu3Hayano andepeHuitoBanHs KPP, Bussunu cratnctmiHo
3HauyLLly 3anexHictb Mix MNB KPP i meTacTasyBaHHsAM y perioHapHi nimdatiyHi Bysnm (p < 0,001). MetactasysaHHs acoLi-
toBanocs 3 3 cr. 1B, BiacyTHICTb MeTacTasyBaHHsl xapaktepHa ans KPP 6e3 [1B.

BusHaumnum TenaeHuito go GinbLwoi kinbkocTi Bunaakis KPP IIA-I1IB ctagii i3 B 3 cT. cepen peunansHux KPP nopisHsiHO 3
HepeLvanBHUMM Nepeaycim Yepes navieHTis nigrpynu |[1B. BctaHoBUNM 3BOPOTHY KOpEnALiiHy 3anexHiCTb Mix cTyneHem MNb
i TepMiHOM BUHUKHEHHS peumnamBy (p < 0,05). MB y ueHTpanbHux Bigainax KPP cynpoBomkyBanocs HasBHICTIO Ta BinbLumm
ctyneHem [MB y nepudepnyHmnx 3oHax (p < 0,05); ue MoxHa BpaxoByBaTu nig yac bioncii KPP,

BucHOBKMW. [yxnnHHe 6pyHbKyBaHHS — MPOrHOCTUMHUIA KPUTEPI METacTasyBaHHs Ta TepMiHy peumamnsysaHHs KPP pT3NO-2MO,
XapaKTepHuiA 30e6inbLIoro Ans MyxIvH NauieHTiB i3 peLnavByBaHHSM i NeTanbHUM HacnigKkom npu PIiBHOMY CriBBIAHOLLEHHI
NyXNWH 3a AMdEePEHLitoBaHHAM.

Tumor budding as a prognostic criterion of colorectal cancer

I I. Yakovtsova, V. M. Cheverda, O. V. Dolhaia, A. S. Yakymenko, I. V. Ivakhno

Colorectal cancer (CRC) is the second leading cause of mortality among cancers after malignant tumors of respiratory
system. One of the most significant prognostic features of CRC is tumor budding (TB), which isn’t widely implemented in
clinical practice.

The aim of this research: to find the prognostic criteria of recurrence and lethal outcome of CRR IIAand I1IB stages (pT3NO-
2MO0), the ratio of tumors with certain differentiation in groups of research was taken equal.

Material and methods. The group | was formed from primary CRC without recurrences. The main relapse-free survival time
was 5 years (62.5 £ 16.5 months). The Il group — primary CRC with recurrences; IIA — with recurrences during 5 years from
the moment when the tumor was removed, without fatal outcome; 1B — with recurrences and lethal outcome from genera-
lization of tumor process during 5 years from the moment when the tumor was removed. The microslides of CRC were made
by using the standard methods.

Results. TB was identified in 46.66 % (28/60) of CRC pT3N0-2M0. The direct relationship between tumor grade and presence
of TB was found (P < 0.05), but TB didn't define differentiation of the CRC. There was a statistically significant relationship
between TB and metastatic spreading of CRC to regional lymph nodes (P < 0.001). Metastasis was associated with 3 stage
of TB, absence of metastasis was typical for CRC without TB.

The tendency was found in a larger number of cases of the CRC with TB 3 stage among recurring CRC compared with CRC
without recurrence, mainly due to the 11B group of the research. Inverse correlation between TB stage and time of recurrence
appearance was found (P < 0.05). TB in central tumor sites was followed by presence and higher stage of TB in peripheral
tumor sites (P < 0.05), that can be taken into account during biopsies of CRC.

Conclusions. TB is a prognostic criterion of metastasis and time of recurrence appearance for CRC pT3N0-2MO0, which is
mostly typical for tumors in patients with recurrences and lethal outcome at the taken equal ratio of tumors by differentiation.
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OnyxoneBoe NOYKOBaHUE KaK KpMTepMﬁ MPOrHo3a KOAOPEKTaAbHOIo pakKa

N. W. AAkoBuoB.a, B. M. Yesepaa, 0. B. Aoaras, A. C. AkumeHko, U. B. UBaxHO

B cTpyKTYpe cMepPTHOCTM OT 3r10Ka4eCcTBEHHbLIX HOBOOBpa3oBaHui (3H) konopekTanbHbIi pak (KPP) 3aHMMaeT BTopoe MecTo
nocne 3H abixatensbHom cuctembl. OuH 13 Hanbonee 3HaummbIx kputepues nporHosa KPP — onyxonesoe noukosaHue (OI1),
HO €ro 10 CYX MOP LUMPOKO HE MPUMEHSIIOT B KITMHUYECKOM NPaKTUKe.

Llenb paboTbl — OLEHKa NPOrHOCT1Yeckoro 3HaveHus Ol Ans peLmamMBMpoBaHns U netansHoro ucxogda y 6onsHbix KPP [1A,
[IIB craguin (pT3NO0-2MO) npy paBHOM COOTHOLLIEHUM OMyX0nen no AnddepeHLMpoBKe B rpynnax 1CCresoBaHums.

Marepuansi u metoapl. B | rpynny Bkntounnu nepsryHble KPP 6e3 peunansrpoBaHus; B cpegHeM 6e3peunansHbIi neprog
cocrtasun 5 ner (62,5 + 16,5 mecsaua). Il rpynna — nepeuyHble KPP ¢ peunamemposanvem: 1A — ¢ peunansamm B TeveHve
5 neT nocne yaaneHus onyxonu, KOTopble He NPUBENU K NeTanbHOMYy rcxoay; IIB — ¢ nosieneHvem peuyansa u netansHbIM
MCXOLOM OT reHepanuaaLmm onyxoneBoro npoLecca B Te4eHWe 5 neT nocne yaaneHws nepBuyHoi onyxonu. Miccnegosanu
mukponpenapatbl KPP, n3rotoBneHHble no CTaHAapTHOWN METOAMKE C OKPACKOM reMaToKCUIIMHOM U 303UHOM.

Pesynkrathl. Onyxornesoe noykoBaHue BbisiBneHo B 46,66 % (28/60) KPP pT3N0-2MO. YcTaHoBneHa npsiMasi 3aBUCUMOCTb
mexay avddepeHumposkoi KPP n Hanuaem O (p < 0,05), ogHako Ol He onpeaensino anddeperumposky KPP, YcraHosneHa
CTaTUCTUYECKV 3Ha4MMas 3aBncuMocTb Mexay OIN KPP 1 MeTacTasvpoBaHveM B pervoHapHble nMdatudeckue yansi (p < 0,001).
MertacrtasupoBaHune accouummpoBanock ¢ 3 1. Ofl, oTcyTcTBMe MeTacTasvpoBaHus xapaktepHo ans KPP 6e3 OlN. OtmeveHa
TeHaeHuws K 6onbluemy konudectsy cnydaes KPP IIA-IIIB ctagui ¢ ONN 3 cT. cpeam peunamempytoLmx KPP no cpaBHeHuto ¢
HEePeLMaVBUPYOLLMMU NPEUMYLLECTBEHHO M3-3a NauueHToB noarpynnsl [IB. OnpeneneHa obpatHasi KOppensiLMoHHas 3aBu-
cumocTb Mexay cteneHbto Ol n cpokom nosienexns peunamea (p < 0,05). O B LeHTpanbHbIx otaenax KPP conpoeoxaanoch
Hanuuvem v Gonbluen cteneHbto O B nepudpepryeckmx 3oHax (p < 0,05); aTo MOXHO yunTbiBaTh Npu Groncumn KPP,

BbiBogbI. Ol — NporHOCTUYeCKUIA KpUTEPUIA METACTa3npoBaHKs 1 cpoka peumaverposanms KPP pT3N0-2M0, 6onee npucyLy,
OnyxonsiM NauMeHToB C PELMAYBMPOBAHNEM W NeTanbHbIM MCXOAO0M NPY PaBHOM COOTHOLLEHWW Omyxoreli no auddepeH-

LIMPOBKE.

KonopektanbHuit pak (KPP) — ogHe 3 HambinbLu no-
LUMPEHMX 3M0SIKICHNX HOBOYTBOPEHb B YKpaiHi Ta CBITi
[1]. MporHo3 nepebiry KPP 3anexuTtb nepeayciM Big
NOBHOTW BUAANEHHS NyXMHWU Ta CTafji 3aXBOPIOBaHHSA
[2]. Ane peunamByBaHHSA Ta 4acToTa HaCTaHHS fe-
TanbHOrO HacniaKy iCTOTHO BIAPI3HATLCS 3aNeXHO Bif
cragii 3rigHo 3 cuctemoto TNM [3]. Okpemi rictonoriyHi
Ta MonekynspHo-6ionoriyHi 03HaKk1 MoXyTb BigirpaBaTy
BaXIMBY POMb Y BUBHAYEHHI KINiHIYHOT MOBEAIHKM MyXIMHM
Ta BiAAiNeHoro NporHo3y 3axsoptoBaHHs [4]. JoaaTtkosi
MPOrHOCTUYHI (haKTOpW MOXYTb AaTU 3MOTY BU3HAYUTU
naLlieHTIB BUCOKOTO Ta HU3LKOTO pU3KKy, 0cobr1Bo 3a Bia-
CYTHOCTi MeTacTasiB y NiMpaT4Hi By3nu Ta NPOPOCTaHHS
KULLIKOBOI CTiHKM, @ Lie MPMHLMMOBO LLIOAO HEOOXiAHOCTI Ta
o6csry ap'toBaHTHOI Tepanii, nepcoHicikoBaHoro nigxoady
[0 NiKyBaHHS NaLieHTiB.

OnwH i3 HarBaxnuMBILLMX kpuTepiiB nporHody KPP —
nyxnuHHe bpyHbkyBaHHs (MB), abo 6yToHizauis. BusHa-
YeHH$ Ta 3aTBepkeHHs TepMiHy 6 Binbynock y 2016 p.
Ha MixHapoaHin koHdepeHuii ITBCC (International Tumor
Budding Consensus Conference) [5]. B Bu3HayatoThb sk
HasIBHICTb ManuXx rpyn MyxfMHHUX KMITUH (MEHLLE HiX 5)
ab0 NooAVHOKMUX KMITUH Y CTPOMi [5].

INB — He3aneXHW NPOrHOCTUYHWI KPUTEPIN pakoBKX
NyXMWH pi3HOT nokanisawii Ta rictoreHesy [6]. Ak nporHoc-
TnuHWi hakTop MNB BkntoueHe o pekomeHaauin BOOS,
Coto3y MmixHapogHoro koHTporio paky (UICC), Amepu-
KaHcbKkoro 06’eHaHoro komitety 3 paky (AJCC) [6,7].

[Ons KPP INB € kputepiem meTacTasyBaHHs B nimda-
TWYHI By3nu npw pT1, BuxueaHocTi npu |l cTagii [5]. 3a
Aanvmm van Wyk et al. [8], ana KPP T1, T2 MNb - eauHa
MPOTHOCTMYHA O3HaKa MyXMMHO3aNeXHOI BKMBAHOCTI
nauieHTis, a anst KPP -1V ctagiit MNB — 6inbLu 3HavyLwmi
MPOTHOCTUYHWIA KPUTEPIN BIXKUBAHOCTI NALIEHTIB, HiX T- i
N-cTapisi. Bucokui cTyniHb MNB acouitoeTbes 3i cTagiamm
3a TNM, BeHo3HOW iHBa3ieto, cnabkoto 3ananbHo
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iHpINLTPALIEo NYXNHK, 3HWXKEHHSM BUXKMBAHOCTI Na-
uieHTiB [8].

HesBaxxatoun Ha BiBOMOCTI LLIOAO NPOTHOCTUYHOI 3Ha-
yywocTi 1B, Ler MoponorivHWiA KpUTepit JOCH LINPOKO
He 3aCTOCOBYIOTb Y KIiHiYHIN npakTuui [6,9].

MeTta pobotu

OuiHtoBaHHS NPOrHOCTUYHOIO 3HayeHHs B ansa peum-
[VBYBAHHS Ta HACTaHHs! IETANbHOMO HACMiaKy Y XBOPUX
Ha KPP IIA, 1B ctagii (pT3NO-2MO0) npu piBHomy cni-
BiJHOLLUEHHI NyXIMH 3a AndepeHLitoBaHHAM Yy rpynax
[OCHiMKEHHS.

Marepianu i meToAM AOCAIAKEHHA

Y ueHTpanisaoBaHOMy NaTonoroaHaToOMiYHOMY BiaZineHHi
KHIM «Micbka kniHivHa 6aratonpodinbHa nikapHs Ne 17»
XMP pocnignnu matepian XipypriyHo BuaaneHux KPP
i NpoTOKONW CeKLin xBopux, ski nomepnu Big KPP, 3a
2010-2020 pp. I3 3aranbHoi kinbkocTi aytoncin (6635
BWNaAKIB) PO3IMSHYMW pe3ynsTaTyi NauieHTiB, ki nomepnu
Big KPP, kinbkicTb cnoctepexeHb — 321. Cepep, XBOpUX,
kotpi nomepnu Big KPP y cTauioHapi (321 Bunagok),
66,3 % BrnepLue OTpUMyBanu NikyBaHHS Y KMiHiLi 3 npu-
BOAY paKy Ta 1oro ycknagHeHb. CMepTb Bid peunamsis
y XBOPUX, SIKUM NyXNWHY BUAANWIWN paHille, HacTana y
19,0 %; 3-NOMixX HUX CMEPTb Bif peLManBY B NEPLUNIA PiK
nicns BuaaneHHs nyxnuum — 36,5 % Bunapkis, y nepui
2 pokn — 67,0 %. CmepTb Bif peunamByBaHHs nicns 5
POKiB Bif, BUAANEHHS NEPBUHHOI NYXMHU 3apeECTpyBasu
y 24,5 %.

O6panu sunagku KPP IIA Tta lIB cTagin, T3 3a
cuctemoto TNM, T06T0 3 0AHAKOBMM piBHEM iHBA3ii —
MPOPOCTaHHAM M’A30BOrO LUApy KULLKOBOI CTIHKM Ta
iHBa3iEt0 B HABKOJMLLHIO KWLLKOBY JXMPOBY KIiITKOBUHY
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6e3 nNpopocTaHHs cepo3Horo wapy, 6e3 mMetactasis y
BHYTPILLHI OpraHu.

CcopmyBanu ABi rpynu gocnimxerHs. Y | rpyny
(n = 20) Bkntounnu nepeuHHi KPP 6e3 peunansyBaHHS;
Yy CepefHbLOMY Nepiof CNOCTEPEXEHHS CTaHOBWB 5 pokiB
(62,5 micsius), HameHLe — 45 micsuis, HanbinbLue — 96
micauis. Il rpyna (n = 40) — nepsuHHi KPP i3 peuuansy-
BaHHAM (MiCLIEBMMM NPOSiIBAMM YK MOSIBOIO MeTacTasis),
y Mexax skoi po3pisHanu nigrpynu: A (n = 20) — i3 pe-
LmayBamm BNpOAOBXK S POKiB MICHs BUAANEHHS MyXIWHY,
LU0 He NPW3BENM 10 NeTarnbHOro HacniaKy, MporpecyBaHHs!
MyXIMHHOTO Npovecy cnabko Bupaxere; 1B (n =20) —i3
peunanBoM i netanbHUM Hacniakom Bif reHepanisauii
MyXJIMHHOTO MPOLIECY NPOTAroM 5 pokiB nicns BUAANEHHS!
NEPBUHHOI NYXITNHM.

OBpanu Ta Buny4nnv 3 apxisy naTorioroaHaToMi4HOro
BiAAINeHHs Mikponpenapaty Ta 6roku nepeuHHUX KPP,
MOBTOPHO BUrOTOBMIY FiCTOMOriYHI Mpenapaty 3 3abap.-
NEHHSIM reMaToKCUMIHOM Ta €03VHOM 32 CTaHZApTHOK
METOAVKOLO.

Y rpynax JocnimKeHHs obpanu ageHokapLyHOMM 3
O[HaKOBMM CMiBBIJHOLUEHHAM NyXNWH 3a AndepeHuito-
BaHHSAM: No ogHomy Bunaaky KPP G1, no 14 Bunagkis G2,
no 5 Bunapkis G3 y koxHi i3 rpyn. 3-nomix 3paskis KPP
Oynu ageHokapuuHomm 6e3 BUNagKkiB MyLMHO3HUX afe-
HOKapLIMHOM, MEeAYNSPHOTO, NEPCTHENOLIOHOKMITUHHOTO,
aHannacTM4HOro, HEMPOEHOOKPUHHOIO paky.

PospisHsanu 3 cTyneHi nyxnHHOro GpyHbKyBaHHS:
M6 1 cT. xapakTepusysanocs HasBHicTio 16 B okpemmx
norsix 30py, He NepeBuLLYBano 4 B Noni 30py 3a METOAOM
«hotspot»; npm 2 c. kinbkicTb B y noni 3opy ctaHoBKNa
5-9; 3 ct. — noHag 10. MNMone 30py — NnoLa nyxnuHu, Wo
cTaHoBWTb 0,785 MM2.

Y Bcix BMNagkax XBOpi Ha pak 06040BOI KMLIKK
HE OTpUMYBanM Heoa['toBAHTHY Tepanito, NauieHTn 3
[iarHo3oM pak npsMoi Kuwku ¢T3 ogepxyBanu Take
nikyBaHHs 3rigHo 3 pekomeHaauismu [10,11]. B ycix
BMUMaZKax NpoKCUManbHUA, AUCTanbHUIA | NaTepanbHui
Kpai pe3ekLii B1uaaneHoi K1LLKW Gynu BinbHi Big MyXnmHu.

3B’930K Mixk 03HaKaMM OLLiHIOBanu 3a HenapameTpuy-
HUM KpuTepiem x? lMipcoHa 3 40OaTKOBMM 3aCTOCYBaHHSAM
nonpaeky €ATca Npu Manmx YUCNOoBKX 3HayeHHsx. CTa-
TUCTUYHWI @Hani3 3B'13Ky MK JaHUMMK, LLO ofepKanm, Bu-
KOHarm 3a SONoMOroH0 BUBHAYEHHS KoediLlieHTa paHroBoi
kopensuii y (ramma). PisHuLto Mix rpynamu Bu3Haumnu,
po3paxyBaBLUM HenapameTpuyHun U-kputepin ManHa—
BiTHi. CtatucTiyHo 3HavyLwimm Beaxkanm p < 0,05. AHanis
iIMOBIPHOCTI peLmayByBaHHs NPOTAroM iKCOBaHOIO Yacy
ouiHtoBanu 3a npoueanypoto Kannana—Meepa.

PesyAbTati

Cepen pocnigxennx KPP pinsHku conigHoi 6yaosm abo
nosiBy KrnactepiB pakoBux KnituH Busisunu B 92,85 %
(39/42). HasiBHicTb umx AingHok xapaktepuaye G2 i
G3 KPP, saki Tpeba ouiHiOBaTV 3a AinsHKaMy MyxvHu 3
HaVHWKYMM CTyneHeM andepeHLitoBaHHs. Taki AinsHk1
3HWKeHHS audepeHuitoBaHHa KPP vacTiwe BusHavanm
Ha nepudepii B 30Hax pOHTasbHOI iHBa3ii NyXIIMHK.
[Oocnignnu dpeHome 1B, wo cnoctepirany B 46,66 %
(28/60) Bunagkis. I3 H1x y 35,71 % Buanaummm 16 1 cTy-
NeHsi, NEPEBAXHO B NepUdEpUYHMX 30HaX iHBa3MBHOTO
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pocty. Mpwu B 2 cTyneHs AUCKPETHI NyXMUHHI KnacTepu
BUSIBNAMM B KiNbKOX AiNSHKAX NyXMWHW, BOHW 4acTo
HasiBHI i1 y 30HaX iHBa3ii, 1 y LeHTpanbHux 3oHax KPP.

TNokanisauia MB y 27 i3 28 Bunagkis — y ppoHTans-
Hi 30Hi iHBa3WBHOTO POCTY; ceped uux 27 BUNAAKIB
nokanisauito b i B LeHTpanbHUX Bigdinax nyxnuHu
cnoctepiranu B 81,5 % (22/27). BipcyTHictb MB y
LIeHTparnbHUX BiAAdinax cynpoBomXyBanacs HasiBHICTIO
MB Ha nepudepii nyxnuum 1 cTynexs B 66,6 % (4/6), 2
ctynens —y 33,4 % (2/6) Bunagkis. b 1 1a 2 CT. y LeH-
TpanbHux Bigainax KPP 3nebinbLuoro cynpoBodxyBana-
Cs1 HasiBHICTIO Ta BUWWMM cTyneHeM B Ha nepudepii.
BusiBunu kopensuiiHy 3anexHicTb Mix HasiBHicTio B y
LeHTpanbHux Bigdinax KPP i 6inbwum ctyneHem MB Ha
nepudepii (y = 0,807, p <0,01), a oTxe neputymoparb-
He NB xapakTepu3ayBanocs GinbLUOK IHTEHCUBHICTIO, HiXK
MB ueHTpanbHoi nokanisauii, pisHuug siporigHa (U, =
180,5, p < 0,05).

BcraHoBunu 3anexHicte Mix HasgHicTio Mb (1-3
CT.) i AudhbepeHLiitoBaHHAM nyxuHK (x% = 7,55, p < 0,05).
Tak, MNB He BusBUNM cepen gocnimkeHnx sunagkis KPP
G1, npu ageHokapumHomax G2 sctaHoBunm B 40,46 %
(17/42), npn apeHokapumnHomax G3 —y 73,3 % (11/15)
crnoctepexeHb. OTxe, € NpsiMa 3aneXHiCTb MK 3HIDKEH-
HAM andbepeHLitoBaHHs nyxnuHn Ta b, 10670 Bigo-
KPEMMEHHS PakoBWX KMITWH Bif MYXMMHHWX KOMMIEKCIB
i3 hopmyBaHHsM y paKoBil CTPOMi APIGHAX NYXMMHHNX
KnacTepis [0 4 pakoBYX KIITUH K OAHE 3i CBiAYEHb 3HM-
XeHHs andepeHLtoBaHHs paky. 3a AaHUMK, WO HaBeaeHi
B mabnuui 1, KPP G2 manu nepesaxHo 1 cTyniHb 15,
a KPP G3 - 3 ctyniHb. B 3 cT. acoujtoetbest 3 KPP G3
(X*=6,9,p<0,01) (puc. 1).

Ane [B He € Knto4OBOIO XapaKTEPUCTUKOKO 3HIDKEHHS
andepeHuitoaHHs KPP, Tak, nosisa COnigHOro nyxnnH-
HOTO POCTY, LLO BiAnoBiAae HU3bKOMY AUGEPEHLiOBaHHIO
paKy, 4acTo He cynpoBomxyBanacs (popmyBaHHsam 6. Y
Bcix 42 Bunagkax paky G2 € [insHky 4acTKOBOI BTpaTu
3aMo3nCTMX i KPIGPO3HWX CTPYKTYP i3 NOSBOIO COMIgHMNX
ZiNSHOK Y1 NYXIMHHWX KOMMIEKCIB, ane Nb He BU3Haumnm
y 59,5 % (25/42), a 3 17 Bunaakis, wo manu N6,y 52,9 %
(9/17) 6yB 1 ctyniHb MB. 13 15 Bunagkis KPP G3 b He
BUsiBUNM B 26,6 % (4/15) cnocTepexeHs, y 2 Bunagkax — 1
cTynenst. OTxe, He BUSIBUNU 3aNEXHICTb MiXX CTYNEHAM
MB i andepeHuitoBaHHamM KPP (x? 3 nmonpaskoto EiT-
ca=6,6,p=0,3). He BCTAHOBWNN CTATUCTUYHO 3HAYYLLY
3anexHicTb Mix BigcyTHicTIo MNB abo 1 110ro cTyneHem i
andepeHuitoBaHHsmM KPP G1 (x? = 2,7, p=0,1Ta x* 3
nonpaskoto €ntca = 0, p = 1 BiANOBIAHO).

[oseneHo, Lo b xapakTepu3aye KniHivHy NOBEAiHKY
KPP. Tak, B 6inbLu xapaktepHe ans KPP i3 metactazamu
B perioHapHi nimdgpatuyni Byanm (x% = 25,9, p < 0,001). NB
He BusiBunu B 18,5 % (5/27) Bunagkis KKP, wo metacta-
3ytoTb, Ta 81,8 % (27/33) cnocTepexeHb 6e3 meTacTasis
(p <0,001); 3 ct. MB BusBMNKM B 29,6 % (8/27) BUNaakis
KPP, o meTacTasyioTb, He 3apeectpyBanu aAns KPP 6e3
meTacTasis (p < 0,001).

Ouintotoum B y rpynax AOCMIIKEHHS, He BUSBUNW
Pi3HULIIO 32 UMM KpUTEpiEM, ane crocTepirany TeHaeH-
uito go 6inbLoi kinbkocTi Bunaakis KPP i3 MB 3 ct. y Il
rpyni, 3aebinbLuoro B nigrpyni [1B. 3a gaHumm mabnuui
2, 1B 0 cTynexs 3adikcysanm B 65 % (13/20) Bunapkis |
rpynu, 47 % (19/40) — Il rpynm; 3 ctynivb M6 cepen KPP
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| rpynn — 5,0 % (1/20) Bunagkis, Il — 17,5 % (7/40), 1IB
nigrpynv — 20,0 % (4/20).

Y Il rpyni gocnigxeHHs po3pi3HANM nigrpynu peum-
aveHux KPP 6e3 netanbHoro Hacnigky (IIA) Ta 3 HuM
(1IB). 3a gaHumu puc. 2, TEPMIH BUHUKHEHHSI peLnanBy
B nauieHTis |1B nigrpynu meHwwun (p =0,01), y cepeaHbo-
my — 13,8 + 1,9 micaus Ta 23,9 + 3,1 micaus BignoBigHO
B nigrpynax.

Mig yac pocnimxeHHs cTynens MB 3anexHo Big Tep-
MiHY NOsIBY peLyamBY BUSIBUNW 3BOPOTHUIA KOPENSALINHUIA
3B'A30K (Y =-0,534, p < 0,01). OTxe, 4M BULLWIA CTYMiHb
MB, Tvm BinbLua MMOBIPHICTb PAHHLOTO PELIMANBYBAHHS.

06roBopeHHA

BcTaHoBunm npsamy kopenauinHy 3anexHicte MiX Ha-
SIBHICTIO Ta CTyneHeM UeHTpanbHoro b i cTyneHem
neputymopansHoro B (p < 0,05). To6To ueHTpansHe
MB cynposomxysanock b Ha nepudepii KPP ta 6yno
BUPaXEHILLMM NOPIBHSIHO 3 LieHTpanbHmK Bigainamu. Lie
MoxHa BpaTu 4o yBarv nig vac gocnimkeHHs bioncii KPP,
HasgHicTb B y GionTari, Lo B3STWI i3 LIEHTparnbHOi 30HK
KPP, — cBinyeHHs BiporigHo Bucokoro piHs b Ha nepu-
depii nyxnunn. Omxe, MNB y GionTatax MoXHa BBaXXaTu
OHWM i3 HeCpUATANBIX cpakTopis nporHosy KPP [12,13].

Y pesynbrati 4OCMIIKEHHSI BCTAHOBWUINM TEHAEHLIiO
£0 meHworo ctynens MNb y KPP, wo He peunansysanm,
a HanbinbLwii pieHb M6 GinbLu nputamanHuii ans KPP
i3 peLmavByBaHHAM i NeTanbHUM HacMiaKoM, ane Hemae
CTaTUCTUYHO 3HAYYLLOT Pi3HWLL MK rpynamMu AOCRImKEHHS
3a LM nokasHukom. Lle noB’si3aHo 3 0AHAKOBO Kimnbki-
cTio KPP G1, G2, G3 y rpynax AOCHiIKeHHs Ta NpsiMOt0
3aMEeXHICTIO MiX CTyNneHsAMU AudepeHLiloBaHHA Ta
HasBHicTIo 6. OTxe, TBEpPMKEHHS IHLIMX aBTOPIB LLIOAO
BrnuBy b Ha kniHiYHY NoOBeAiHKY MOXHA BBaXaTtu in-
CHUM [6,12,14]. Pesynstati gocnimxeHHs 3biralotbes 3
daHuMu haxoBoi nitepaTypy LWOAO 3anexHoCTi Mixk M6 i
MeTacTa3yBaHHAM Yy perioHapHi nimdatuyHi Byanu [6,14].

OucbepeHuitoBanHs KPP, 6eaymoBHo, nos’sizaHe 3116,
a[Ke 30aTHICTb pakoBKX KNITUH 40 BiJOKPEMIIEHHS Big
BEMVKMX NYXMUHHUX KOMMIEKCIB, (POPMYBaHHSI OKPEMUX
KracTepiB i BMaCHOrO MiKPOOTO4EHHS, BUCOKWIA MOTEHLLian
iHBa3WBHOTO POCTY — XapaKTEPUCTUKM paKy BICOKOIO CTY-
NeHs 3MOSIKICHOCTI, @ TOMY CnabLLoro AndepeHLiitoBaHHS.
Bronsert et al. [15] y pe3ynbraTi 4OCHIMKEHHS CEPINHMX
3pisiB i 3D pekoHcTpytoBaHHA KPP pi3Hux rictoTunis
gosenu, wo Mb — auHamiyHWiA Mpouec, Skomy nepenye
¢hopmyBaHHs B 30HaX iHBa3WBHOIO POCTY NepcTHenoai6-
HUX BUMUHAHb, LU0 CKMadalTbCs 3 YNCNIEHHMX PAKOBUX
KNiTUH, Bif SIKMX Hagani BiQOKPEMITIOIOTECS KMITUHM SK
okpemi knactepw. ig vyac focnigkeHHs Mikponpenaparis
MOXe CKNacTucs xmbHe ysBneHHs wopno nosisu M6, ski
Hacnpae4j € TSaMu PakoBUX KIiTUH, HEBIZOKPEMMEHNX
BiZl OCHOBHOIO MacuBy nyxnuHu [12,14]. Tak 3BaHi HU3bKO-
AndbepeHuinoBaHi nyxnuHHi knactepu (HIMK) BusHavatoTb
K Mani rpynu pakoBUX KIiTuH (25) 6e3 hopmyBaHHs 3a-
NO3UCTWX CTPYKTYP, BOHW € OOHWM i3 KpUTEPITB 3HIMKEHHS
andepeHuitoaHHs KPP Ta, gk i b, maoTb Baxnusie
MPOrHOCTUYHE 3HAYEHHS, HXX CTYNiHb AMdePEeHLitoBaHHS
KPP [14].

O6’ekTBHE MigTBEPAXEHHS (hakTy cninbHOCTI
npouecis audepeHuitoBaHHs, dopmysanHs HIK i B
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Puc. 1. AneHokapumHoma G3 i3 nyxnuHHUM 6pyHbKyBaHHAM 3 cT. 3abapBneHHs reMaTokcuniHoM
Ta eo3nHoM. 36. x100.

Long-Rank test x? = 6,33, df = 1, p < 0,01
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Puc. 2. bespeuuaneHa BuxvBaHicTb nauieHTis IIA Ta |IB nigrpyn.

Tabnuus 1. 3anexHictb mix b i agndepeHuioBaHHam KPP

Crynive 15 [Gtn=3 __JG2n=s2 _le3n=15 ] siporiaicr. |
3(

M6 o 100,0 %) 25(59,54%)  4(26,67 %) =175,

MB 1-3 cr. 0 17 (40,46 %) 11 (73,33 %) p<005

nso 3(100,0 %) 25(59,54%) 4 (26,67 %) ¥ 3 1IONpaBKok
M6 1 ct. 0 8 (19,04 %) 2(13,33 %) ;3”":833: 6.6,
ne2ct. 0 6 (14,28 %) 4(26,67 %) ’

ne3er 0 3(7,14 %) 5 (33,33 %)

Ta6nuus 2. 3s'a30k Mix HanexHicTio KPP go rpyn gocnigxeHHs Ta cTyneHem
6pyHbKyBaHHS, AndepeHLitoBaHHaM KPP

“ I s : ] = -

M6 o 13 (65 %) 10 (50 %) 9 (45 %) 2= 2,96,
M6 1 ct. 3 (15 %) 3 (15 %) 4(20 %) p=081

M6 2cr. 3(15 %) 4(20 %) 3(15%)

M6 3cr. 1(5%) 3(15 %) 4(20 %)

G1 1(5%) 1(5%) 1(5%) ¥? 3 NONpaBKoio
G2 14 (70 %) 14 (70 %) 14 (70 %) F?V";Tga; 0,95,
G3 5 (25 %) 5 (25 %) 5 (25 %) '
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OpuriHaAbHI AOCAIAXKEHHS

— BUSIBMIEHA CTaTUCTUYHO 3Havylla 3anexHiCTb MixX
HasBHicTio B i andbepeHuitoBaHHaM KPP (p < 0,05), a
Takox acouiauisa KPP G3 i3 16 3 ct. (p < 0,01). Ane He
BCTAHOBUINM 3aeXHICTb Mk cTyneHsm B | andepeHLio-
BaHHsaM KPP, mix BigcyTHicTio B abo 1oro 1 ctyneHem
i aupepeHuitoBaHHaM KPP G1; ue cnpocToBye gymKy
LLoA0 BiACYTHOCTI pisHULi MiX B i BUCOKMM CTyneHem
andepeHuitoBanHs KPP,

3a oTpumanumn gaHumm, MNb cnig BBaxaty 3Hady-
LM KpUTEPiEM TEPMIHY NOSIBM PELIMAVBY M03a 3anexHi-
CTIO Bi OWDEePEHLIFOBAHHS Ta HACMigKy 3aXBOPHOBAHHS.

BucHoBKU

1. TyxnuHHe GpyHbKyBaHHSA BUABUNK B 46,66 %
(28/60) KPP IIA-IIIB cTagin (pT3NO-2MO).

2. BusHauunu npsimy 3anexHicTb Mix HasiBHiCTio B i
AndepeHuitoBaHHsM KPP (p < 0,05), ane N He Bu3Havae
andepeHuitoaHHs KPP MB noTpibHo BpaxoByBaTu sik
OKPEMWIA NPOTHOCTUYHII haKTOP 3aXBOPIOBAHHS.

3. BcTaHoBUMM CTATUCTUYHO 3HAYYLLY 3anexHiCTb
mix B KPP IIA-I1IB cTapgiit i meTactasyBaHHsM y perio-
HapHi nimcatnyHi By3nm (p < 0,001). MetactasyBaHHs
acoujtoBanocs 3 3 cT. b, BigCyTHICTb MeTacTadyBaHHS
xapaktepHa ansa KPP 6e3 6.

4. BusiBunu TeHaeHL;to Ao GinbLLOT KiNbKOCTi BUNaaKiB
KPP 1IA-1IB cragin i3 MB 3 cT. cepen peunansHux KPP
NOPIBHSIHO 3 HEPELWAVBHUMM NepeaycimM Yepes navjieH-
TiB i3 peunanBoM i neTanbHUM Hacnigkom. BusHauunu
3BOPOTHY KOpEensLifHy 3anexHicTb Mk ctyneHem [1B i
TepmiHoM nosieu peumamsy (p < 0,01).

5. BCTaHOBUM KOPEenAaUinHy 3anexHICTb MK HasB-
HicTio MNb y nepudepnunnx 3oHax KPP IIA-IIIB cTapii
Ta HassHicTio b y ueHTpanbHux Bigainax (p < 0,01),
nokasaHo BuLLMiA cTyniHb MB Ha nepudpepii KPP nopis-
HSIHO 3 LieHTpanbHuMu ainsHkamm (p < 0,05); ue MoxHa
BpaxoByBaTu nig vac bioncii KPP,

MepcnekTvBM NoAanbLUKMX [OCHIMKEHb NONAralTh
y pocnimkeHHi Nb Ha MonekynspHO-reHeTUYHOMY piBHi
ANS NOLLYKY NPOrHOCTUYHYMX KpuTepiis KPP,

KoHAIKT iHTepeciB: BiACyTHIN.
Conflicts of interest: authors have no conflict of interest to declare.

Hapinwaa po pepakuii / Received: 01.06.2021
Micas poonpautoBaHHa / Revised: 20.08.2021
Mpuitato po Apyky / Accepted: 21.09.2021

BipomocrTi npo aBTOpiB:

fAkoBLoOBa . ., A-p Mea. HayK, npodecop, 3aB. kad. NATOAOTIYHOI
aHaToMii, XapKiBCbka MeAMYHA aKaAeMisl MICASAMIAOMHOI OCBITH,
YkpaiHa.

ORCID ID: 0000-0002-1027-9215

Yesepaa B. M., A-p Mea. Hayk, npodecop kad. xipyprii Ne 2,
XapKiBCbKWIA HaLLIOHaAbHUI MEAMYHUI YHIBEPCHTET, YKpaiHa.
ORCID ID: 0000-0002-3911-887X

Aoaras 0. B., KaHA. MeA. HayK, AOLEHT Kad. NatoAoriuHoi aHaToMil,
XapKiBCbka MEAMYHA akaAeMist MICATAMIAOMHOI OCBITH, YKpaiHa.
ORCID ID: 0000-0002-4026-3580

AkMMeHKo A. C., acUCTEHT Kad. 3araAbHOI Ta KAIHIUHOT NaToAorii,
XapKiBCbKWIA HaLliOHaAbHWIA yHiBepcHTeT iMeHi B. H. KapasiHa,
YkpaiHa.

ORCID ID: 0000-0002-2736-4117

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

IBaxHo |. B., KaHA. MEA. HayK, aCUCTEHT Kad. NaToAOriYHoT
aHaToMii, XapkiBCbka MeAMYHaA aKaAeMis MICASIAMITAOMHOI OCBITH,
YkpaiHa.

ORCID ID: 0000-0002-5229-0068

Information about authors:

Yakovtsova I. I., MD, PhD, DSc, Professor, Head of the Department
of Pathological Anatomy, Kharkiv Medical Academy of
Postgraduate Education, Ukraine.

Cheverda V. M., MD, PhD, DSc, Professor of the Department of
Surgery No. 2, Kharkiv National Medical University, Ukraine.
Dolhaia O. V., MD, PhD, Associate Professor of the Department of
Pathological Anatomy, Kharkiv Medical Academy of Postgraduate
Education, Ukraine.

Yakymenko A. S., Assistant of the Department of General and
Clinical Pathology, V. N. Karazin Kharkiv National University,
Ukraine.

Ivakhno 1. V., MD, PhD, Assistant of the Department of
Pathological Anatomy, Kharkiv Medical Academy of Postgraduate
Education, Ukraine.

CeeaeHus 06 aBTopax:

fAkoBuosa U. U., o-p Mea. Hayk, npodeccop,

3aB. Kad. NaTOAOrMYECKOi aHaTOMUK, XapbKOBCKas MeANLIMHCKas
aKaAeMus NMOCAEAMNAOMHOrO 06pa3oBaHus, YkpauHa.

Yesepaa B. M., A-p MeA. Hayk, npodeccop kad. xupyprium Ne 2,
XapbKOBCKWI HaLMOHAAbHBIA MEAULIMHCKIUI YHUBEPCUTET,
YkpavHa.

DAonras O. B., KaHA. MeA. HayK, AOLIEHT Kad. NaTOAOrMYeCKo
aHaToOM1K, XapbKOBCKas MEAULIMHCKas akaaeMuns
MOCAEAMMAOMHOTO 06pa3oBaHHsl, YkpanHa.

AkmeHko A. C., aCCUCTEHT Kad. 06LLEN U KAMHUUYECKOH NaTOAOTHH,
XapbKOBCKMI HaLMOHaAbHBIN yHUBEPCHTET MMeHM B. H. KapasuHa,
YkpaunHa.

MBaxHo W. B., KaHA. MeA. HayK, aCCUCTEHT Kad. MAaTOAOTUYECKOM
aHaTOMMUK, XapbKOBCKas MEAULIMHCKan akaseMus
MOCAEANMAOMHOTO 06pa3oBaHHs, YkpanHa.

CnucoK Aitepatypu

[1] Mattiuzzi C., Sanchis-Gomar F., Lippi G. Concise update on colorectal
cancer epidemiology. Annals of Translational Medicine. 2019. Vol. 7,
Iss. 21. P. 609. https://doi.org/10.21037/atm.2019.07.91

[2] PoornakalaS., PremaN. S.Astudy of morphological prognostic factors
in colorectal cancer and survival analysis. Indian journal of pathology
& microbiology. 2019. Vol. 62, Iss. 1. P. 36-42. https://doi.org/10.4103/
1JPM.IJPM_91_18

[3] Poorly Differentiated Clusters Predict Colon Cancer Recurrence /
T. Konishi, Y. Shimada, L. H. Lee et al. The American journal of surgical
pathology. 2018. Vol. 42, Iss. 6. P. 705-714. https://doi.org/10.1097/
pas.0000000000001059

[4] Clinicopathologic features and prognostic value of KRAS, NRAS and
BRAF mutations and DNA mismatch repair status: A single-center
retrospective study of 1,834 Chinese patients with Stage I-IV colorectal
cancer/T.A. Guo, Y. C. Wu, C. Tan et al. International journal of cancer.
2019. Vol. 145, Iss. 6. P. 1625-1634. https://doi.org/10.1002/ijc.32489

[5] Recommendations for reporting tumor budding in colorectal cancer based
on the International Tumor Budding Consensus Conference (ITBCC)
2016 / A. Lugli, R. Kirsch, Y. Ajioka et al. Modern pathology. 2017.
Vol. 30, Iss. 9. P. 1299-1311. https:/doi.org/10.1038/modpathol.2017.46

[6] Tumour budding in solid cancers / A. Logi, |. Zlobec, M. D. Berger et
al. Nature Reviews Clinical Oncology. 2020. Vol. 18, Iss. 2. P. 101-115.
https://doi.org/10.1038/s41571-020-0422-y

[71 The 2019 WHO classification of tumours of the digestive system /1. D.
Nagtegaal, R. D. Odze, D. Klimstra et al. Histopathology. 2020. Vol. 76,
Iss. 2. P. 182-188. https://doi.org/10.1111/his.13975

[8] The Relationship Between Tumor Budding, Tumor Microenvironment,
and Survival in Patients with Primary Operable Colorectal Cancer /
H. C. Van Wyk, A. Roseweir, P. Alexander et al. Annals of surgical
oncology. 2019. Vol. 26, Iss. 13. P. 4397-4404. https://doi.org/10.1245/
510434-019-07931-6

[9] Lino-Silva L. S., Salcedo-Hernandez R. A., Gamboa-Dominguez
A. Tumour budding in rectal cancer. A comprehensive review.
Contemporary oncology. 2018. Vol. 22, Iss. 2. P. 61-74. https://doi.
0rg/10.5114/w0.2018.77043

[10] Localised colon cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up / G. Argilés, J. Tabernero,
R. Labianca et al. Annals of oncology. 2020. Vol. 31, Iss. 10. P.1291-
1305. https://doi.org/10.1016/j.annonc.2020.06.022

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.


https://orcid.org/0000-0002-1027-9215
https://orcid.org/0000-0002-3911-887X
https://orcid.org/0000-0002-4026-3580
https://orcid.org/0000-0002-2736-4117
https://orcid.org/0000-0002-5229-0068
https://doi.org/10.21037/atm.2019.07.91
https://doi.org/10.4103/IJPM.IJPM_91_18
https://doi.org/10.4103/IJPM.IJPM_91_18
https://doi.org/10.1097/pas.0000000000001059
https://doi.org/10.1097/pas.0000000000001059
https://doi.org/10.1038/modpathol.2017.46
https://doi.org/10.1038/s41571-020-0422-y
https://doi.org/10.1111/his.13975
https://doi.org/10.1245/s10434-019-07931-6
https://doi.org/10.1245/s10434-019-07931-6
https://doi.org/10.5114/wo.2018.77043
https://doi.org/10.5114/wo.2018.77043
https://doi.org/10.1016/j.annonc.2020.06.022

(1

[12]

[13]

[14]

[19]

The American Society of Colon and Rectal Surgeons Clinical
Practice Guidelines for the Treatment of Colon Cancer / J. D.
Vogel, C., Eskicioglu M. R. Weiser et al. Diseases of the colon and
rectum. 2017. Vol. 60, Iss. 10. P. 999-1017. https:/doi.org/10.1097/
DCR.0000000000000926

Tumor Budding: The Name is EMT. Partial EMT / A. D. Grgore, M. K.
Jolly, D. Jia et al. Journal of clinical medicine. 2016. Vol. 5, Iss. 5. P. 51.
https://doi.org/10.3390/jcm5050051

Intra-tumoral budding in preoperative biopsy specimens predicts lymph
node and distant metastasis in patients with colorectal cancer / O. T.
Giger, S. C. Comtesse, A. Lugli et al. Modern pathology. 2012. Vol. 25,
Iss. 7. P. 1048-1053. https://doi.org/10.1038/modpathol.2012.56

The Eighth Edition AJCC Cancer Staging Manual: Continuing to build
a bridge from a population-based to a more «personalized» approach
to cancer staging / M. B. Amin, F. L. Greene, S. B. Edge et al. CA: a
cancer journal for clinicians. 2017. Vol. 67, Iss. 2. P. 93-99. https:/doi.
0rg/10.3322/caac.21388

Cancer cell invasion and EMT marker expression: a three-dimensional
study of the human cancer-host interface / P. Bronsert, K. Enderle-
Ammour, M. Bader et al. The Journal of pathology. 2014. Vol. 234,
Iss. 3. P. 410-422. https://doi.org/10.1002/path.4416

References

(1

[2]

(3]

4

8]

(6]

Y

(8]

Bl

[10]

(1

[12]

Mattiuzzi, C., Sanchis-Gomar, F., & Lippi, G. (2019). Concise update
on colorectal cancer epidemiology. Annals of translational medicine,
7(21), 609. https://doi.org/10.21037/atm.2019.07.91

Poornakala, S., & Prema, N. S. (2019). A study of morphological prog-
nostic factors in colorectal cancer and survival analysis. Indian journal
of pathology & microbiology, 62(1), 36-42. hitps://doi.org/10.4103/
1JPM.IJPM_91_18

Konishi, T., Shimada, Y., Lee, L. H., Cavalcanti, M. S., Hsu, M.,
Smith, J. J., Nash, G. M., Temple, L. K., Guillem, J. G., Paty, P. B., Gar-
cia-Aguilar, J., Vakiani, E., Gonen, M., Shia, J., & Weiser, M. R. (2018).
Poorly Differentiated Clusters Predict Colon Cancer Recurrence: An
In-Depth Comparative Analysis of Invasive-Front Prognostic Markers.
The American journal of surgical pathology, 42(6), 705-714. https:/doi.
0rg/10.1097/PAS.0000000000001059

Guo, T. A, Wy, Y. C,, Tan, C., Jin, Y. T, Sheng, W. Q., Cai, S. J.,
Liu, F. Q., & Xu, Y. (2019). Clinicopathologic features and prognostic
value of KRAS, NRAS and BRAF mutations and DNA mismatch repair
status: A single-center retrospective study of 1,834 Chinese patients
with Stage I-IV colorectal cancer. International journal of cancer, 145(6),
1625-1634. https://doi.org/10.1002/ijc.32489

Lugli, A, Kirsch, R., Ajioka, Y., Bosman, F., Cathomas, G., Dawson, H.,
El Zimaity, H., Fléjou, J. F.,, Hansen, T. P, Hartmann, A., Kakar, S.,
Langner, C., Nagtegaal, |., Puppa, G., Riddell, R., Ristimaki, A.,
Sheahan, K., Smyrk, T., Sugihara, K., Terris, B., ... Quirke, P. (2017).
Recommendations for reporting tumor budding in colorectal cancer
based on the International Tumor Budding Consensus Conference
(ITBCC) 2016. Modern pathology, 30(9), 1299-1311. https://doi.
0rg/10.1038/modpathol.2017.46

Lugli,A., Zlobec, I., Berger, M. D., Kirsch, R., & Nagtegaal, I. D. (2021).
Tumour budding in solid cancers. Nature reviews. Clinical oncology,
18(2), 101-115. https://doi.org/10.1038/s41571-020-0422-y
Nagtegaal, I. D., Odze, R. D., Klimstra, D., Paradis, V., Rugge, M.,
Schirmacher, P., Washington, K. M., Carneiro, F., Cree, I. A., & WHO
Classification of Tumours Editorial Board (2020). The 2019 WHO
classification of tumours of the digestive system. Histopathology, 76(2),
182-188. https://doi.org/10.1111/his. 13975

Van Wyk, H. C., Roseweir, A., Alexander, P., Park, J. H., Horgan, P. G.,
McMillan, D. C., & Edwards, J. (2019). The Relationship Between Tumor
Budding, Tumor Microenvironment, and Survival in Patients with Pri-
mary Operable Colorectal Cancer. Annals of surgical oncology, 26(13),
4397-4404. https://doi.org/10.1245/s10434-019-07931-6

Lino-Silva, L. S., Salcedo-Hernandez, R. A., & Gamboa-Dominguez,
A. (2018). Tumour budding in rectal cancer. A comprehensive re-
view. Contemporary oncology, 22(2), 61-74. https:/doi.org/10.5114/
w0.2018.77043

Argilés, G., Tabernero, J., Labianca, R., Hochhauser, D., Salazar, R.,
Iveson, T., Laurent-Puig, P., Quirke, P., Yoshino, T., Taieb, J., Martinelli, E.,
Arnold, D., & ESMO Guidelines Committee. Electronic address: clinical-
guidelines@esmo.org (2020). Localised colon cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Annals of on-
cology, 31(10), 1291-1305. https:/doi.org/10.1016/}.annonc.2020.06.022
Vogel, J. D., Eskicioglu, C., Weiser, M. R., Feingold, D. L., &
Steele, S. R. (2017). The American Society of Colon and Rectal
Surgeons Clinical Practice Guidelines for the Treatment of Colon
Cancer. Diseases of the colon and rectum, 60(10), 999-1017. https:/
doi.org/10.1097/DCR.0000000000000926

Grigore, A. D., Jolly, M. K., Jia, D., Farach-Carson, M. C., &
Levine, H. (2016). Tumor Budding: The Name is EMT. Partial EMT. Jour-
nal of clinical medicine, 5(5), 51. https://doi.org/10.3390/jcm5050051

Pathologia. Volume 18. No. 3, September — December 2021

[13]

[14]

[19]

Original research

Giger, O. T., Comtesse, S. C., Lugli, A., Zlobec, I., & Kurrer, M. O.
(2012). Intra-tumoral budding in preoperative biopsy specimens
predicts lymph node and distant metastasis in patients with colorectal
cancer. Modern pathology, 25(7), 1048-1053. https:/doi.org/10.1038/
modpathol.2012.56

Amin, M. B., Greene, F. L., Edge, S. B., Compton, C. C., Gershen-
wald, J. E., Brookland, R. K., Meyer, L., Gress, D. M., Byrd, D. R., &
Winchester, D. P. (2017). The Eighth Edition AUCC Cancer Staging
Manual: Continuing to build a bridge from a population-based to a more
“personalized” approach to cancer staging. CA: a cancer journal for
clinicians, 67(2), 93-99. https://doi.org/10.3322/caac.21388

Bronsert, P., Enderle-Ammour, K., Bader, M., Timme, S., Kuehs, M.,
Csanadi, A., Kayser, G., Kohler, I., Bausch, D., Hoeppner, J., Hopt, U. T.,
Keck, T., Stickeler, E., Passlick, B., Schilling, O., Reiss, C. P., Vashist, Y.,
Brabletz, T., Berger, J., Lotz, J., ... Wellner, U. F. (2014). Cancer cell
invasion and EMT marker expression: a three-dimensional study of
the human cancer-host interface. The Journal of pathology, 234(3),
410-422. https://doi.org/10.1002/path.4416

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

351


https://doi.org/10.1097/DCR.0000000000000926
https://doi.org/10.1097/DCR.0000000000000926
https://doi.org/10.3390/jcm5050051
https://doi.org/10.1038/modpathol.2012.56
https://doi.org/10.3322/caac.21388
https://doi.org/10.3322/caac.21388
https://doi.org/10.1002/path.4416
https://doi.org/10.21037/atm.2019.07.91
https://doi.org/10.4103/IJPM.IJPM_91_18
https://doi.org/10.4103/IJPM.IJPM_91_18
https://doi.org/10.1097/pas.0000000000001059
https://doi.org/10.1097/pas.0000000000001059
https://doi.org/10.1002/ijc.32489
https://doi.org/10.1038/modpathol.2017.46
https://doi.org/10.1038/modpathol.2017.46
https://doi.org/10.1038/s41571-020-0422-y
https://doi.org/10.1111/his.13975
https://doi.org/10.1245/s10434-019-07931-6
https://doi.org/10.5114/wo.2018.77043
https://doi.org/10.5114/wo.2018.77043
https://doi.org/10.1016/j.annonc.2020.06.022
https://doi.org/10.1097/DCR.0000000000000926
https://doi.org/10.1097/DCR.0000000000000926
https://doi.org/10.3390/jcm5050051
https://doi.org/10.1038/modpathol.2012.56
https://doi.org/10.1038/modpathol.2012.56
https://doi.org/10.3322/caac.21388
https://doi.org/10.1002/path.4416

OpuriHaAbHI AOCAIAXKEHHS

UDC 616.858-092-085.21
DOI: 10.14739/2310-1237.2021.3.247142

Impact of neuroprotective therapy on cognition and oxidative stress
in the early stages of Parkinson’s disease

A. V. Demchenko @A V. V. Biriuk(2*BCDE

Zaporizhzhia State Medical 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

Key words:
Parkinson’s
disease,

early stages,
neuroprotector,
cognitive
impairment,
glutathione
peroxidase.

Pathologia
2021; 18 (3), 352-355

*E-mail:
varvarabiryuk@gmail.
com

KatouoBi croBa:
xBopoba
lMapkiHcoHa,
paHHi cTaaii,
HeViponpoTeEKTOP,
KOTHITUBHMI
pO3AaA, FAYTaTiOH-
nepokcraasa.

Maronoris. 2021.
T. 18, Ne 3(53).
C. 352-355

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

The aim of this study was to investigate the clinical and biochemical efficiency of citicoline in cognitive improvement and
changes of glutathione peroxidase (GPx) blood plasma levels in patients at early stages of Parkinson’s disease (PD).

Materials and methods. We recruited 42 patients at I-Il Hoehn and Yahr PD stages and 20 controls. The Montreal Cog-
nitive Assessment test (MoCA) was used to assess several cognitive domains in PD patients (before citicoline treatment,
after intravenous therapy and after pills therapy) and controls (once). Plasma was collected once in controls and twice in
PD patients (on the first and the last days of observation). Citicoline was administrated to 23 of 42 PD patients in addition to
basic antiparkinsonian therapy intravenously during 10 days and with pills during next 30 days. The rest 19 of 42 PD patients
had been taking basic antiparkinsonian treatment only (comparison group).

Results. We observed significant improvement of MoCA scores in PD patients with citicoline course (PD-Cs) in each check
day. But in spite of such an improvement in PD patients, who were left on the basic antiparkinsonian treatment (PD-Bs), on
the 10" day of observation, patients of this group did not keep it to the last day of the research (P < 0.001). After the treatment
the GPx level in plasma of PD-Cs was significantly higher than in PD-Bs (P < 0.001). Furthermore, the activity of GPx plasma
level after citicoline course was significantly higher than before additional neuroprotective therapy, which wasn't observed in
PD patients on basic treatment only.

Conclusions. The cognition of PD patients (according to MoCA scores) at the early stages of the disease was significantly
improved after citicoline treatment. Citicoline treatment had significant positive influence on the increasing antioxidant GPx
plasma activity in PD patients at the early stages of the disease.

BnAuB HeMpoONpoOTEKTUBHOI Tepanii Ha CTaH KOTHITUBHUX QYHKLH
Ta OKCUAATUBHUM CTPEC Ha paHHiX cTapiax XxBopobu MapkiHcoHa

A. B. AemueHko, B. B. biptok

MeTa po6oTH — BU3HAYEHHS KNiHIYHOI Ta BiOXiMIYHOI ePeKTUBHOCTI UMTUKOMIHY B KOPEKLi KOTHITMBHMX po3nagiB i piBHS
rnyTatioHnepokcuaaan (MO) nna3mm KpoBi B NaLIEHTIB Ha paHHix cTagisix xBopobu MapkiHcoHa (XIM).

Matepianu Ta meToaum. Y gocnimkeHHi B3snu yyactb 42 nauieHTn 3 I-11 ctapiamu XI 3a Xen—Apom i 20 oci6 rpynu KOHTponto.
[ns ouiHOBaHHS KOTHITMBHUX (oyHKLN (KP) BrkopucTan MoHpeanbCbKy LiKany KOrHITMBHOTO oLiHioBaHHS (MoCA) B nauieHTiB
i3 XI' go novatky Tepanii LUTUKONIHOM, MiCns 3aBepLUEHHs MapeHTepanbHOro Kypey Ta nepoparnbHOro NpUiMaHHs npenapary,
a TakoX B 0Cib rpynu KOHTPOso (0AmnH paa). Mnasmy KpoBi Opanu Ans SOCNimKeHHs O4WH pa3 Y ocib rpynu KOHTPOMtO Ta ABivi
(Ha NepLUMit Ta OCTaHHiI AeHb CrocTepexeHHs) B nauieHTis i3 XIM. Lintukonin npusHavanu 23 i3 42 nauieHTis i3 XIN Ha gogatok
[0 6a31CHOI NPOTMNAPKIHCOHIYHOT Tepanii BHYTPILLHBOBEHHO NpoTsrom 10 AHIB i B TabneTkax NpoTarom HacTynHMx 30 OHiB.
Pewta 19 i3 42 nauienTis i3 X[ oTpumyBany Tinbku 6a3ncHy NpOTUNAPKIHCOHIYHY Tepanito (rpyna NopiBHAHHS).

Pesynsratu. Cnoctepiranu iporigHe nokpatieHHs K 3a 6anamu wkanv MoCA B nauieHTis i3 XTI, siki OTpUMyBanu LUTUKOMIH
(XM-Ll) koxHoro KOHTponbHOro AHs. Heasaxaroum Ha nokpatleHHs K Ha 10 geHb cnoctepexeHHs y nauieHTi 3 X1, akum
NPU3HaYUNK Tinbkn 6a3McHy NPOTMNAPKIHCOHIYHY Tepanito (XI-B), BOHW He 3mornu yTpuMaTit NO3UTUBHWUIA pesynbTaT A0 OC-
TaHHBOTO AHS AocnimkerHs (p < 0,001). Micna nikyBaHHs piBeHb [T10 nna3mu B nauieHTiB rpynu XIM-L| cyTTeBo BULLWIA, HiX
y xBopux rpynu XI-b (p < 0,001). AktueHicTb 1O y nna3mi nicnsa Kypcy UATUKOMIHY BiPOTiAHO BULLA, HiX 4O NPU3HAYEHHS!
[100aTKOBOI HEMPOMPOTEKTUBHOI Tepanii; Le He cnocTepiranu B navjeHTis rpynu XI-b.

BucHoBku. KorHiTuBHI yHKLii (BignosigHo Ao nokasHukis wkanu MoCA) nauieHTiB Ha paHHix ctagisx X cyTTeBo nonin-
Lumnues nicns Tepanii uTukoniHom. Kypc unTukoniHy BiporigHO BNMHYB Ha NiABWLLEHHS aKTUBHOCTI aHTUokeuaaHTa MO B
navjieHTiB Ha paHHix ctagisx XI1.

BAusiHME HePONPOTEKTOPHOM Tepanun Ha COCTOAHME KOTHUTUBHBIX GYHKLIUH
M OKCHAQTUBHbIN CTPECC HAa PaHHUX CTapuAX 6oAae3HH MapkUHCOHa

A. B. AemueHkKo, B. B. buptok

Llenb paboTbl — onpeaeneHne KNnMH1Yeckon 1 BUOXMMMYECKO 3GhPEKTUBHOCTY LIUTUKOINMHA B KOPPEKLMM KOTHUTUBHBIX pac-
CTPOWCTB 1 YPOBHS rnyTaTvoHnepokcuaasbl (IMO) nna3mbl KpOBM Y NaLMEHTOB Ha paHHUX cTaausix 6onesHm MapkuHcoHa (BI).
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Matepuans! u metoaskl. B uccnegosanve Bkmoumnm 42 naupenta c |-l cragusimmn BIN no Xen—Apy n 20 nuy, rpynnbl KOH-
Tpons. [ANs OLeHKN KOTHUTUBHBIX thyHKLmiA (KP) ncnonb3osany MoHpeanbCekyto LKasy KOrHUTUBHOro ouermeanns (MoCA) y
nauueHToB ¢ bl o Hayana Tepanuu LMTUKONMHOM, NOCHe 3aBepLUEHNs NapeHTepanbHOro Kypca 1 nepopansHoro npuéma
npenaparta, a Taloke y nuL, rpynnbl KOHTPONS (0AWH pas). MNna3my kposu Bpanu Ans uccnenoBaHns O4VH paa y nuL rpynmb
KOHTpONSt v ABaxzbl (Ha NEPBbIA 1 NOCNEAHWIA AeHb HabnoaeHns) y nauneHTos ¢ BI1. LintukonuH HasHavanm 23 13 42 nauw-
eHTOoB ¢ Bl B gononHeHue k 6as3ncHoi NpOTMBONAPKUHCOHNMYECKON Tepaniy BHYTPUBEHHO B TeveHne 10 aHen v B TabneTkax
Ha npoTsxeHun cnepytowwmx 30 gHeit. OctanbHble 19 13 42 naumeHToB ¢ B npuHMManm Tonbko 6a3nCHY0 MPOTUBONAPKIH-
COHMYECKYIO Tepanuio (rpynna CpaBHEHMS).

Pesynbratbl. OTMeYeHo JocToBepHoe ynyulueHne KO no 6annam wkansl MoCA y nauveHTos ¢ BI1, koTopble npuHuMani
umnTukonuH (BIM-Li), Ha KaxkabI KOHTPONbHBIA AeHb. HecmoTps Ha ynyuiweHne KO Ha 10 aeHb HabniogeHns y naLmeHToB ¢
BI1, koTopble NpuHUMany Tonbko 6a3ncHYH NPOTUBOMAPKUHCOHUYECKYHO Tepanuto (BIN-B), oHn He cmornn yaepxatb noso-
XWUTENbHbBIA pe3yneTaT Ao nocneaHero aus uccnegosanus (p < 0,001). Mocne neyeHus ypoeeHb MO nna3mbl y nauneHToB
rpynnbl Br-L cyliecTBeHHo Bbilwe, Yem y naumeHToB rpynnel BM-6 (p < 0,001). Bonee Toro, aktueHocTk MO B nnasme
rnocne Kypca LMTUKONMHA JOCTOBEPHO BhbilLE, YEM [0 Ha3HaYeHUst 4ONONHUTENLHOM HEeMPONPOTEKTOPHO Tepanuu; 310 He
Habntoganu y nauneHToB rpynnbl Br-b.

BbiBoAbl. KOrHUTUBHbIE (hyHKLMM (COOTBETCTBEHHO NokasaTtensm Lukanbl MoCA) naumeHToB Ha paHHKx ctagusix bl cywe-
CTBEHHO YNyYLUMMMCh NOCTE Tepanuy LUTUKONMHOM. Kype UMTUKONMHA JOCTOBEPHO MOBMMSM HA MOBbILEHWE aKTUBHOCTY

aHTuokeuaaHTa MO y nauneHToB Ha paHHKX ctagusx Brl.

Parkinson’s disease (PD) remains one of the most wide-
spread neurodegenerative diseases of our time [1]. The
pathogenesis of PD is quite complicated [2], which is why
researches, that may lead to its understanding and influ-
encing on it, are still relevant. Itis known that PD belongs
to synucleopathies as a-synuclein takes the central place
in its pathogenesis [3]. But the oxidative stress influences
a-synuclein aggregation, which leads to exacerbation of
oxidative stress itself and forms “vicious circle” in PD’s
pathogenesis [4]. As this part of PD’s complex pathoge-
nesis is obligate, it may play sufficient role in motor and
non-motor PD symptoms development.

Citicoline is known as a natural precursor of phos-
pholipid synthesis and serves as a source of choline in
the metabolic pathways for biosynthesis of acetylcholine
[5]. Researchers observed the positive effect of citicoline
in increasing brain dopamine levels and inhibiting dopa-
mine reuptake [5]. It is also known that choline liberated
from citicoline can be metabolized to glutathione, one
of the most important endogenous antioxidant defense
systems in the brain, which has a neuroprotective role by
decreasing lipid peroxidation [6]. And glutathione peroxi-
dase (GPx) catalyzes detoxification of hydrogen peroxide
and lipid peroxides by reduced glutathione [7]. The com-
plex of these facts allows us to be interested in studying
of citicoline influence on GPx levels in patients at early
stages of PD. Moreover, the positive effect of citicoline on
cognitive functions in PD patients was found [8]. The GPx
activity in patients with vascular cognitive impairment-no
dementia was studied as well [9], but we did not find in
open access similar researches in PD patients.

Aim
The aim of this study was to investigate the clinical and
biochemical efficiency of citicoline in cognitive improve-

ment and changes of GPx blood plasma levels in patients
at early stages of PD.

Materials and methods

This study was conducted in Medical Educational and
Scientific Center “University Clinic” (Zaporizhzhia State

Pathologia. Volume 18. No. 3, September — December 2021

Medical University, Ukraine). We recruited 42 patients (10
males and 32 females) at |-l Hoehn and Yahr (H&Y) PD
stages (9 patients at the | H&Y PD stage and 33 patients
at the Il H&Y PD stage, respectively) and 20 controls (5
males and 15 females). The Movement Disorder Society
Clinical Diagnostic Criteria for PD were used to establish
the diagnosis [10]. The mean age of all PD patients
and controls was 66.86 + 5.32 and 64.35 + 5.45 years,
respectively.

The exclusion criteria were: IlI-V H&Y PD stages,
secondary parkinsonism, other extrapyramidal disorders;
inflammatory, autoimmune, oncological and mental
diseases; decompensated stages of somatic diseases.

All our PD patients had been taking basic antiparkin-
sonian treatment (levodopa, dopamine agonists, amanta-
dine, MAO-B inhibitors) and were divided into two groups.
Citicoline (1000 mg per day) was administrated intrave-
nously to 23 of 42 PD patients (mean age —66.74 + 4.96
years; 4 patients at the | H&Y PD stage and 19 patients at
the Il H&Y PD stage) in addition to basic antiparkinsonian
therapy during 10 days and with pills (500 mg 2 times per
day) during next 30 days (PD-Cs group). The rest 19 of 43
PD patients (mean age — 67.00 + 5.87 years; 5 patients
at the | H&Y PD stage and 14 patients at the [l H&Y PD
stage) had been taking basic antiparkinsonian treatment
only (comparison group, PD-Bs).

The Montreal Cognitive Assessment test (MoCA) was
used to assess several cognitive domains in PD patients
(before citicoline treatment, after intravenous therapy and
after pills therapy) and controls. We defined patients with
MoCA scores of <26 as PD-with mild cognitive impairment
(PD-MCI) (minimal MoCA score in our PD patients was
19 points) [11]. MoCA scores were checked on the 1%
day (the 1% visit), the 10" day (the 2™ visit) and the 40"
day (the 3 visit) of PD patients’ observation and once
in controls.

Plasma was collected once in controls and twice (on
the first and the last days of observation) in PD patients
at a fixed time interval between 7:00-9:00 AM using a
10 ml K2-EDTA tubes (BD Vacutainer). Samples were
centrifuged for 15 min at 1000 x g at 2-8 °C within 30
min of collection. Then 0.5 ml of supernatant plasma
was removed from each tube and transferred into a
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Table 1. MoCA scores dynamic in PD patients depending on therapy, Me (Q1-Q3)

PD-Cs,n =23
PD-Bs, n =19

23.0 (22.0-25.0)
24.0 (21.0-26.0)

27.0 (25.0-27.0)
25.0 (23.0-26.0)

28.0 (27.0-28.0)
24.0 (23.0-25.0)

<0.001 <0.001 <0.001
0.005 0.029 0.272

PD-Cs: patients who underwent citicoline course in addition to basic antiparkinsonian therapy; PD-Bs: patients who took only basic antiparkinsonian therapy.

Table 2. Dynamic of plasma GPx levels in PD patients before and after treatment, Me (Q1-Q3)

PD patients GPx levels before treatment, pg/mL GPx levels after treatment, pg/mL P (Wilcoxon-test)

PD-Cs,n=23
PD-Bs, n =19

314.51 (289.64-339.76)
310.44 (278.73-328.41)

364.56 (340.34-390.94) <0.001
313.03 (259.10-348.21) 0.765

PD-Cs: patients who underwent citicoline course in addition to basic antiparkinsonian therapy; PD-Bs: patients who took only basic antiparkinsonian therapy.
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1.5 ml Eppendorf tubes. All the plasma samples were
frozen at -80 °C. Samples were prepared for evaluating
GPx concentrations with Elabscience® Enzyme linked
immunosorbent assay kit in clinical and diagnostic labo-
ratory of the Medical Educational and Scientific Center
“University Clinic” (Zaporizhzhia State Medical University,
Ukraine). GPx levels were checked with Microplate Rea-
der Immunochem-2100 (USA) on the 1tand 40" days of
observation (the 15t and the 3" visits).

The Shapiro-Wilk test was used as a test of
normality. Numerical variables were expressed as
the mean = standard deviation (SD) or median with
interquartile range (Q1-Q3). For variables not follo-
wing a normal distribution, data was compared using
the Mann-Whitney test. The Wilcoxon signed-rank test
was used to compare two related samples, on the first
and the last days of observation. The Friedman test was
used to compare multiple dependent samples. The Fi-
sher exact test was used to find the differences between
percentage of PD H&Y stages in groups. We performed
all analyses using the Statistica® for Windows 13.0
(No. JPZ8041382130ARCN10-J). A P-value of <0.05
was considered significant.

The study protocol was approved by ethics committee
of Zaporizhzhia State Medical University, according to
the current version of The Declaration of Helsinki. Written
informed consent was provided by all study participants
prior to enroliment in the study.

Results

There were no significant differences between age in
PD patients and HCs (P = 0.09), as well as PD-Cs and
PD-Bs (P = 0.87), last groups did not differ in duration
of the disease (age medians — 2.0 (1.5-2.0) and 2.0
(1.5-2.0), P = 0.74). PD-Cs and PD-Bs groups did not
differ on the percentage of patients with | and Il H&Y PD
stages (P =0.71).

None of adverse effects of citicoline administration
were observed. There were 34 PD-MCI patients (20 in
PD-Cs group and 14 in PD-Bs group) and 8 out of 20
controls with MCl according to MoCA test scores on the 1%t
day of observation. The cognitive functions initially were
significantly worse in PD patients than in controls (MoCA
scores medians —23.0 (22.0-25.0) and 28.0 (26.0-30.0),
respectively, P < 0.001). The MoCA scores did not differ
between PD-Cs and PD-Bs groups on the 1%t day of
observation (P = 0.724), but were significantly higher in
PD-CS group on the 10™ (P = 0.006) and 40" (P < 0.001)
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days of observation by 17.4 % (P < 0,001) and 21.7 %
(P <0.001), respectively.

We observed significant improvement of MoCA
scores in PD-Cs in each check day. But in spite of such
animprovement in PD-Bs, on the 10" day of observation,
patients of this group did not keep it to the last day of
the research (Table 1).

Plasma GPx level in controls (371.70 (332.52-
406.99) pg/mL) was significantly higher than in PD-Cs
(314.51 (289.64-339.76) pg/mL, P < 0.001) and PD-Bs
(310.44 (278.73-328.41) pg/mL, P <0.001) initially before
treatment. The level of GPx in PD-Cs did not differ from
the one in PD-Bs initially as well (P > 0.05). But after
the treatment the GPx level in plasma of PD-Cs (364.56
(340.34-390.94) pg/mL) was significantly higher than
in PD-Bs (313.03 (259.10-348.21) pg/mL, P < 0.001).
Furthermore, the activity of GPx plasma level after citi-
coline course was higher by 15.9 % (P < 0.001) than
before additional neuroprotective therapy, which wasn'’t
observed in PD patients on basic treatment only (Table
2). But after citicoline course plasma GPx concentra-
tions in PD-Cs did not differ significantly from controls
(P=10.503).

Discussion

The search of evidence-based neuroprotective therapy in
PD has still been continuing. Some antioxidants and neu-
roprotectors are being studied nowadays in the context
of possible improvement of non-motor symptoms of PD.
But in general, the results of such researches are quite
controversial. This controversy in neuroprotection was
found even in antiparkinsonian drugs, such as levodopa,
dopamine receptor agonists (pramipexole, bromocriptine,
R-apomorphine, ropinirole), NMDA receptor antagonists
(amantadine), MAO-B inhibitors (rasagiline) in spite of
their positive effect on PD in the early stages [12,13].
Other drugs identified as antioxidants (coenzyme Q10,
creatine), apoptotic inhibitory factors, neurotrophic factors,
iron chelators, calcium channel blockers, kynurenines and
alpha-synuclein immunotherapy showed controversial
results as well [12,13]. There were some researches,
devoted to GPx activity in PD patients [13—15] and citico-
line effect on cognition in different diseases [16,17] with
different results. Patryk Jasielski mentioned in his review
many researches with both positive and uncertain effects
of citicoline during acute stroke, mild vascular dementia,
after traumatic brain injury [16]. There was an interesting
CITIMEM study represented by Pietro Gareri et al. in
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2020, in which researchers confirmed the hypothesis that
combined use of citicoline and memantine could have
an enhanced action in patients affected with Alzheimer’s
disease and mixed dementia [17]. Antioxidant activity
was studied in all these neurological diseases as well,
but there are not so many researches of citicoline impact
on it. For example, there was a study by Demchenko et
al. (2016) in which citicoline positively affected cognitive
functions and GPx activity in blood plasma and erythrocyte
hemolysate of patients with chronic cerebral ischemia
[18]. Due to results of this research we demonstrated that
citicoline was able to increase the activity of antioxidant
GPx and to improve the cognition on long term period
in PD patients at I-Il stages. Although our research has
some limitations in number of participants and large clini-
cal trials are needed, these results show that citicoline
administration may influence the important pathogenetic
chain in PD and helps patients to improve the quality of
life even in the early stages of the disease due to cognitive
functions improvement.

Conclusions

1. Citicoline administration had positive influence on
cognitive improvement in PD patients at the early stages
of the disease, according to the MoCA scores.

2. Citicoline treatment had significant positive influ-
ence on the increasing antioxidant GPx plasma activity in
PD patients at the early stages of the disease.

Perspectives of the future researches are in large
clinical trials for confirming citicoline benefits in treatment
of PD in the early stages.
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Aortic dissection is rare but life-threatening complication in pregnancy, causing significant maternal and perinatal losses. Preg-
nancy may influence the integrity of the vessel wall and is a risk factor for dissection. There are very few data in the literature
on structural changes in the aortic walls during pregnancy complicated by aortic dissection.

Aim. Study of pathological features in the wall of ascending aorta (AA) during or immediately after pregnancy is presented
in the article.

Materials and methods. Material after surgical correction of AAin patients during pregnancy and in the early postpartum period
was studied. Frozen sections were made from one part of the sample, followed by hematoxylin and eosin (H&E) staining, as
well as Sudan Ill-IV staining to detect lipids. Paraffin sections were stained with H&E and picrofuchsin (van Gieson'’s stain)
for differentiation of collagen and muscle fibers, as well as fuchselin (Weigert's elastic stain).

Results. Six cases of aortic surgery during pregnancy (n = 1) and postpartum period (n = 5) were included: severe aortopathy
caused by Marfan syndrome (MS) (n = 3), aortic coarctation with bicuspid aortic valve (n = 1), renal hypertension (n = 1), and
pregnancy-induced hypertension (n = 1). Pathohistological studies showed that in all patients who underwent aortic surgery
at the end of the third trimester in the early postpartum period changes in aortic wall collagen structure were observed. In
contrast, in a pregnant woman with MS and severe aortopathy, who underwent preventive aortic surgery at 19 weeks of
gestation, there were no such changes, the morphologic samples showed areas of scarring. In all 6 cases signs of lipoidosis
in the AA wall were observed.

All these data require further theoretical study, but clinicians are already faced with the question of the feasibility of preventive
surgery in women with severe aortopathy on the preconception stage or during pregnancy.

Conclusions. The specific effect of pregnancy on the AA wall leads to collagen disruption and the appearance of lipoidosis in
late pregnancy, which is an important pathomorphological substrate for the occurrence of acute aortic pathology.

AHeBpU3Ma rpyAHOI a0pPTH NiA Yac BariTHOCTI: MOPOAOriYHMM aHaAI3 6 BUNaAKIB

B. M. 3axaposa, C. 0. Cipomaxa, AxonieH B. Pooc-TeceniHk,
B. I. KpaBueHko, 10. B. AaBupoBa, B. B. AazopuunHeLb

Po3luapyBaHHsi aHeBpM3MM aopTu — piaKicHe, ane HebeaneyHe NS XUTTS YCKIaAHEeHHs! BariTHOCTI, LU0 NPU3BOAMTL A0 YM-
Manux MaTepUHCBKMX | NepuHaTanbHyX yTpar. Y ¢axosiv nitepatypi obmManb 4aHux Npo CTPYKTYPHI 3MiHW aopTaribHUX CTIHOK
nif Yac BariTHOCTI, LU0 yCKaaHeHa po3LuapyBaHHsIM aopTy.

MeTa po60oTH — BUBYEHHS NATOTNICTONOMYHIX OCOBNMMBOCTEN CTiHKW BUCXiAHOT aopTu (BA) nig vac abo 6e3nocepenHbo nicns
BariTHOCTI.

Matepianu Ta metogu. [locnignnu matepian nicns xipypriyHoi kopekuii BA B nawjieHTok nig Yac BariTHOCTi Ta B paHHbOMY
nicnsNonoroBoMy nepiogi. 3 oaHiei YacTuHy 3paska pobun 3amMopoXeHi 3piaun, 3abapBntoBany reMaToKCUIHOM Ta €03UHOM
(H&E), a Takox cygaHom IlI-1V gns BusineHHs ninigis. MapadiHosi 3piav 3abapentoBany H&E Ta nikpodykcrHom (3abapsreHHs
3a BaH [i30HOM) Ansa audepeHLiaLii konareHoBMX i M'30BUX BOMOKOH, @ Takox dhykceniHom (3abapenieHHs 3a Belreptom).

Pesynbrati. Y focnimkeHHs 3anyymnu LWiCTb NaLieHTOoK, SKUM BUKOHamNW onepaLito Ha aopTi nig yYac BaritHocTi (n = 1) abo
B paHHbOMY MiCnsANONoroBoMy nepiogi (n = 5): i3 BaXKOK aopTonarieto, cnpuinHeHoo cuigpomoM MapdaHa (CM) (n = 3),
KOapKTaLlieto aopTh Ta ABOCTYIIKOBUM aopTasnbHiUM knanaHoM (n = 1), HUPKOBOMO rinepTensieto (n = 1), rinepTeHsieto, WO
3ymoBreHa BariTHicTto (n = 1). MaToricTonoriyxi 4OCMIMKEHHSA NoKa3anu: B yCiX NALIEHTOK, SKUX NpoonepyBani HanpyKiHLi
Il TpumecTpy rectauii, B nepLui AHi Micns pO3pomKeHHs y CTiHKaxX aopTy PeecTpyBanu 3MiHU KonareHy — HabpsikaHHs Ta
3HVKEHHSA TUHKTOpIanbHUX BNAacTMBOCTEN. Y BariTHOI, iky NpoonepyBanu NpeBeHTUBHO Ha 19 TbkHi recTauii, He3Baxaroum
Ha aopTonarito, Lo cnpuyinHeHa CM, Taki 3MiH konareHy He 3adikCyBanu; HaBnaky, y npenapatax aopTu Liei xiHku 6ynu
ainsHKW pybueBmx 3miH. Y BCix 6 nauieHTok y cTiHkax BA cnoctepirany o3Haku ninoigody. HasegeHi BigomocTi notpebytotb
NPOLOBXEHHS TEOPETUYHOIO BUBHEHHS!, ane nepes KIiHiLmMcTaMuy BXe 3apas CTOITb NUTaHHS MPO AOUIMNbHICTb NPEBEHTUBHUX
onepaLii y naLieHToK i3 TSHKKMMK aopTonaTisiMm Ha eTani npekoHLendii abo nig yac BariTHOCTi.

BucHoBku. CneumndiyHui BNavBe BariTHOCTI Ha CTiHKY BA npu3BoanTb A0 HabpsikaHHS KonareHy Ta nosiBy Ninoigo3y Ha nisHix
TepMiHax BariTHOCTI, L0 € BaIMBUM NaToMOpchonoriyHim cybecTpaTom Ans BUHUKHEHHS! FOCTPOI naTonorii aopTy.
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Case report

AHeBpu3Ma rpyAHO# aopTbi NpU 6epeMeHHOCTH: MOPPOAOTrUYECKUI aHAaAU3 6 CAyYaeB

B. M. 3axaposa, C. 0. Cupomaxa, AxoaneH B. Pooc-XeccenunHk,
B. U. KpaBueHko, 0. B. AaBbipoBa, B. B. AazopuwinHel,

Paccnoexve AHEBPU3Mbl a0OPTbl — peAKoe, HO ONnacHoOe ANnA XU3HWU OCIOXHEeHNe 6epemeHHocw|, npmusodsLLlee K 3Ha4YnTeNnb-
HbIM MaTEPVHCKUM W NepuHaTanbHeiM notepsm. B Haquon niTepaTtype o4eHb Mano AaHHbIX O CTPYKTYPHbIX U3MEHEHNAX
aopTarnbHbIX CTEHOK Mpun 6epemeHHocm, OCIOXHEHHON paccrnoeHnemM aopTbl.

Llenb paboTbl — 13y4eHne NaTorncTonorniecknx 0COBEHHOCTEN CTEHKM BOocXoasiue aopThl (BA) BO Bpems unu Henocpes-
CTBEHHO nocrne 6epeMeHHOCTU.

Matepuanki u MeTogkl. Viccnenosanu matepuan nocre Xupyprayeckoi koppekumm BA y nauyeHTok Bo Bpemsi 6epemMeHHOCTH
1 paHHeM nocreponoBoM nepuope. V13 ogHoit YacTv obpasuia Aenani 3aMopoXeHHbIE Cpesbl, OKpaLLIMBanm reMaToKCUIMHOM
1 303uHoM (H&E), a Tarke cynaHom llI-1V gns BeiseneHns nunmaos. MapaduHoBble cpesbl okpalumeany H&E u nukpodyken-
HOM (oKkpacka no BaH [M3oHy) Ans anddepeHLmaLmm KonnareHoBbIX U MblLLEYHbIX BOMOKOH, a Takke ykcenuHom (okpacka
3r1aCTUYECKMX BOMOKOH Mo Beirepry).

Pesynbrathbl. B nccnenoBaHve BKNKOYMAN LWECTb NALMEHTOK, NEPEHECLLMX OnepaLyio Ha aopTe BO BpeMsi 6epeMeHHOCTH
(n=1) v B paHHeM nocnepogoBoM nepuoge (n = 5): ¢ TsHKEnon aopTonaTuen, Boi3aBaHHOW cuHgpomoM MapdaHa (CM)
(n = 3), koapKTaLel aopTbl 1 [1BYCTBOPYATLIM @0pTasbHbIM KnanaHom (n = 1), noveyHow rvnepTeHaueii (n = 1), runepreHaven,
Bbl3BaHHON 6epemMeHHOCTbIO0 (N = 1). [aTorucTonornyeckue UCCneaoBaHns nokasanu: y BCex naumeHToK, NpoonepyupoBaHHbIX
B koHLie |Il TpumecTpa rectaumm, B nepsble AHU NOCHE POAOPAa3PELLEHNS B CTEHKAX aopTbl (OMKCUPOBanNW N3MEHEHWS Konna-
reHa — HabyxaHue N CHUXEHUE TUHKTOpPUanbHbIX CBOACTB. Y BepeMeHHOI, NpoonepupoBaHHON NPEBEHTUBHO Ha 19 Hepene
rectaummn, HeCMOTPS Ha aopTonatuto, obycrnosneHHyo CM, Takue n3ameHeHns KonnareHa He 3aduKCUpOBaHbl; HAaNpPOTUB, B
npenaparax aopTbl 3TON NALMEHTKN OTMEYeHbI Y4acTKu py6LIOBLIX M3MEHEHUI. Y BCeX 6 NaLmeHTOK B CTeHKax BA oTmeyeHb!
MpW3HaKky Mnonao3a. ATv AanHble TPEDYIOT AarnbHEMLLEro TEOPETUYECKOTO U3YUeHNs, OAHAKO Neper KIMHMLMCTaMK yxe
ceiiyac CTOMT BOMPOC O LienecoobpasHOCTU NPEBEHTUBHBIX Onepaumii y NaLUMeHTOK C TSHKENbIMWA aopTonatusMu Ha atane
MPEKOHLIeNLMN Unn Bo BpeMsi GepemMeHHOCTU.

BbiBogbl. CI'IELI,M(TJI/NGCKOE BnvaHne GepemeHHocm Ha cTeHKy BA npuBoguT K Hanyaano KonnareHa u NoABNeHuto nnnoun-
[03a Ha No3gHUX CPOoKax 6epemeHHocw|, YTO ABNAETCA BaXHbIM I'IaTOMOp(i)OJ'IOI'VI‘-IeCKI/IM Cy60TpaTOM ana BO3HUKHOBEHUA

OCTPOW NaTonoruv aopThbl.

Pregnancy has a significant impact on the female body.
In particular, the growth of the fetus, placenta and uterus
requires increased functional activity of the maternal
cardiovascular system [1,2]. The circulating blood volume
increases by 30-40 %, heart rate and stroke volume
increase, cardiac output increases by up to 30-50 %
compared to non-pregnant women. Increase in cardiac
preload is accompanied by an increase in size and weight
of the woman [2].

Slightly decreasing blood pressure in the normal start
of pregnancy is caused by a systemic decrease in vascu-
lar resistance [3], due to both neuro-mediated vasodilation
and increased extensibility of the vascular wall [2,4]. The
latter is associated with hormonal changes, in particular
with a significant increase in estrogen and progesterone
levels The most important contributor responsible for
dilatation of the arteries is probably relaxin, a hormone
produced by the placenta. Experiments have shown that
the activity of matrix metalloproteinase (MMP)-9 and
MMP-2 increases in isolated small vessels in rats treated
with relaxin. Also, in the aorta of rats during pregnancy, an
increase in the expression of MMPs, in particular MMP-2
and MMP-3 [5], is described.

It has been suggested that weakening of the con-
nective tissue matrix of the aortic wall by lysing enzymes
promotes adaptation of this vessel to facilitate the in-
crease in cardiac output. In normal pregnancy, the di-
ameter of the ascending aorta (AA) increases by 1 mm
[1]. In addition to the dilation of the AA, the increase in
cardiac output associated with accelerated blood flow
relative to the vascular wall may cause endothelium
damage which can also contribute to the formation of
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aortic aneurysms and even aortic dissection (AD) [6]. In
women with heritable thoracic aortic disease, the risk of
developing AD during pregnancy appears to be elevated,
reaching a peak in the third trimester and the postpartum
period [7].

Although AD is rare during pregnancy, its incidence
during pregnancy is 14.5 vs. 1.24 per million in non-preg-
nant women [8]. It is an important clinical problem
because it is associated with significant maternal (up to
17 %) and fetal (up to 42 %) mortality [9]. Information on
aortic wall morphology will provide insight into the im-
portance of pregnancy as a risk factor for AD, but only a
few outdated case reports are currently available in the
literature.

Aim
Therefore, the aim of the current study is to discuss
pathohistological findings of aortic wall material in women

who needed surgery due to AD or aneurysm during or
immediately after pregnancy.

Materials and methods

This was a retrospective descriptive study in which we
included female patients from cardiac surgical facility
who underwent AA surgery during or immediately after
pregnancy in the period between 2014 and 2020 and had
histomorphological evaluation of the aortic wall.

Adult patients (=18 years old) who presented with
aortic surgery during pregnancy or in the postpartum pe-
riod between 01/01/2014 and 01/01/2020 were included.
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Table 1. Clinical data for the 6 patients who underwent AA surgery during pregnancy or immediately after delivery

Complications
during pregnancy
(type, term)

Age | History Diameter (mm)
and primary
aortic pathology

B 24
C 36
D 32
E 28
F 38

MFS (z-score 12.8, ectopia AA 45 mm

lentis) Valsalva sinus 62 mm
Primigravida

MFS (z-score 3.2 FBN1) AA42 mm AAAD
Primigravida Valsalva Sinus 42 mm 40 weeks
MFS (family history z-score 7.9,  AA45mm AAAD

ectopia lentis)

Primigravida

Renal hypertension AA 59vm AAAD

2003 AAAD CAAD 36 weeks

2013 TEVAR (CAAD)

Primigravida

C-section 4 years earlier AA 43 mm AAAD
BAV + CoA 4" day after C-section
Hypertension

Unremarkable AA 46 mm AAAD 38 weeks

Previous 1 successful pregnancy preeclampsia

Valsalva sinus 41 mm

6™ day after C-section

Delivery Gestation age Type of surgical procedure

(type, term, | (weeks) at the time

birth weight) | of surgery

C-section 38 19 weeks BP with pregnancy

weeks preservation

2440 g

C-section 40 weeks, 26 hours BP

40 weeks after C-section 5 days after BP rupture of

33509 the abdominal aorta, maternal
mortality caused by bleeding

C-section Day 6 after BP with hemiarch

35 weeks IVF  C-section reconstruction

Twins 2400 g,

2000 g

C-section 36 23 hours after SAAR with hemiarch

weeks C-section

2690 g

C-section 38  Day 4 after Endovascular CoA repair then

weeks C-section SAAR

2800 g

C-section 38 28 hours after BP with hemiarch

weeks C-section reconstruction (valve conduit)

33009

AA: ascending aorta; C-section: caesarean section; BP: Bentall procedure; AAAD: acute ascending aortic dissection; TEVAR: transthoracic endovascular aortic reconstruction; CAAD: chronic
ascending aortic dissection; SAAR: supracoronary ascending aortic replacement; BAV: bicuspid aortic valve; CoA: aortic coarctation; IVF: in vitro fertilization.
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Patients were identified through searches in the local
cardiothoracic surgery database. Data were collected
from the hospital digital patient files and internal institu-
tional database.

Patients with thoracic aortic aneurysm or AD are
treated according to the European guidelines on aortic
disease (ref: ESC aorta). In pregnant patients, the timing
for aortic surgery is based on the indication and whether
the fetus is viable or not (ref: ESC guidelines pregnancy).
In case of an AAaneurysm with indication for surgery and
gestation age of <24 weeks, the operation is performed
with the fetus in situ. When the fetus is viable, the aortic
surgery is performed after caesarean section. In case of
acute AA dissection, emergency operation is performed.

Fragments of the aortic wall excised during the opera-
tion were fixed in 10% neutral formalin. Frozen sections
were made from one part of the sample, followed by
hematoxylin and eosin (H&E) staining, as well as Sudan
llI-1V staining to detect lipids. The remaining material
in the form of 1-2 pieces was dehydrated in alcohol of
increasing concentration and enclosed in paraffin. Paraffin
sections were stained with H&E and picrofuchsin (van
Gieson'’s stain) for differentiation of collagen and muscle
fibers, as well as fuchselin (Weigert’s elastic stain).

Results

The study population consisted of 6 women (mean age
30.0 £6.5 years), 3 of them had Marfan syndrome (MFS).
Baseline characteristics are shown in Table 1.

Of the three women with MFS, in one (patient B)
the diagnosis was confirmed by genetic research and
in the other two it was highly suspected based on family
history and the presence of ectopia lentis.

Due to the high risk of AD or even rupture (AA dia-
meter 45 mm and aortic sinuses 62 mm), patient Aagreed
to have preventive surgery, and she underwent Bentall
procedure at 19 weeks of gestation. At 38 weeks, she
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gave birth to a healthy baby by elective C-section. Histo-
logical examination of the operative material in the wall
of her aorta revealed signs of elastopathy: elastic mem-
branes (EM) were heterochromic (mostly pale), thinned,
fragmented and disorganized. In many fields of view, there
were areas almost completely devoid of fuchselinophilic
structures (Fig. 1A). Defects of the elastic framework of
the aortic wall were replaced by collagen: more mature
in the deeper layers of the media and loose, swollen in
the subintimal layer (Fig. 1B). Against this background,
individual clusters of smooth muscle cells (SMCs) were
differentiated, which, being enclosed in fibrous tissue,
retained a predominantly circular orientation (Fig. 1B, C).
The intima was thickened due to fibromuscular prolife-
ration and edema, and microfractures were visualized on
its surface (Fig 1A, B). Microgranular lipids were detected
in the intima during Sudan IlI-1V staining.

Patient B, 24 years old, had known MFS (genetically
confirmed), had favorable course of all trimesters of
pregnancy, but at 40 weeks she developed AAAD. She
underwent an emergency C-section and 26 hours later
a Bentall procedure. Both operations were successful,
the child remained alive and well. However, 5 days after
cardiac surgery, the patient had a rupture of the abdominal
aorta with massive bleeding and fatal outcome. Histolo-
gical changes in the wall of the AA were largely the same
as in the previous case. However, the areas devoid of
elasticity were wider (Fig. 2A), and the collagen fibers
were “blurred”, multidirectional, scattered, and pale when
stained with van Gieson'’s picrofuchsin (Fig. 2B). As are-
sult, whole layers of smooth muscle cells (SMCs), devoid
of the elasto-collagen matrix, were directed fan-shaped,
from the deep layers of the media towards the intima
(Fig. 2C). The latter showed signs of surface destruction
(Fig. 2B), dissection (Fig. 2A) and lipid infiltration (Fig. 2D).

Patient C was 36 years old and also had known
MFS. Her pregnancy went smoothly and at 40 weeks
she underwent C-section. However, on the 6™ day after
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Fig. 1. Patient A, MFS. AA wall fragment. A. Defect of the elastic framework of the media;
fuchselin staining, x100. B. Replacement fibrosis; picrofuchsin staining, x200. C. Intimal tear;
H&E staining, x40.

Fig. 2. Patient B, MFS. AA wall fragment. A. Elastopathy of the media with the destruction
of elastic membranes, rupture of the intima; fuchselin staining, x100. B. Collagen is thinned,
pale, disorganized; picrofuchsin staining, x100. C. Disorientation, dystrophy, necrosis of SMCs;
H&E staining, x100. D. Intima lipid deposition; Sudan Ill-IV staining, x200.
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Fig. 3. Patient C, MFS. AA wall fragment. A. Defibering and polymorphism of EM of the media;
fuchselin staining, x100. B. Swelling of the collagen fibers of the media; picrofuchsin staining,
x100. C. Leukocyte infiltration of the adventitia, media dissection; H&E staining, x40. D. Lipoidosis
of the intima and subintimal layer of the media; sudan Ill-IV staining, x100.

Fig. 4. Patient D, renal hypertension, AA wall fragment. A. The EM of the media are stretched,
collapsed in the middle layer; fuchselin staining, x100. B. The intercellular matrix of the media is
represented mainly by collagen; picrofuchsin staining, x400. C. Collagen lysis with the destruction
of other media structures; picrofuchsin staining, x400. D. The plane of stratification of the aortic
wall (arrow) in the area of its destruction; H&E staining, x100.

Fig. 5. Patient E, CoA, BAV. AAwall fragment. A. Chains of fuchselinophilic granules are observed
on the sides of individual fragments of elastic membranes; fuchselin staining, x400. B. Collagen
of the extracellular matrix is hypochromic, swollen; picrofuchsin staining, x200. C. Dissection of
the AAwallin the area of lysis of collagen and other structures; fuchselin staining, x400. D. Intimal
and media lipoidosis in the area of smooth muscle cell destruction; Sudan IV staining, x100.

Fig. 6. Patient F. Preeclampsia, 38 weeks of gestation. AAwall fragment. A. Intra- and extracellular
edema; H&E staining, x400. B. Dissociation and ruptures of elastic membranes; fuchselin staining,
x200. C. Swelling and lysis of collagen; picrofuchsin staining, x200.
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delivery, she developed AAAD. On the same day, she
underwent a Bentall procedure including reconstruction
of the hemiarch. Judging by the sample of the aortic walll
excised during the operation, its microstructure, in this
case, differed from the first two observations. No areas
devoid of EM were found in histological preparations.
However, all available membranes differed in polymor-
phism due to their defibering with different thickness,
length, and degree of corrugation of each fiber, which also
differed in tinctorial properties (Fig. 3A). Such features of
the elastic framework of AA definitely reduced its ability
to model the diameter of the vessel in accordance with
the systolic-diastolic fluctuations of blood pressure on its
wall. In addition, patient C, as well as B, had changes in
the collagen fibers of the media, which (in contrast to ad-
ventitia) were pale intermittent and without clear contours
(Fig. 3B). This reduced the mechanical strength of AA.
This patient also had signs of nonspecific inflammation
in the adventitia (Fig. 3C) and significant lipoidosis of
the intima and subintimal layers of the media (Fig. 3D).

Patient D, 32 years old, suffered from renal hyperten-
sion for many years. In 2003, she developed AAD type
B according to the Stanford classification without serious
hemodynamic consequences. The patient was treated
conservatively, maintaining optimal blood pressure. In
2013, she underwent endovascular reconstruction of
the thoracic aorta (TEVAR) due to its chronic dissection
and dilation up to 59 mm. In 2019, she became pregnant.
At 36 weeks of gestation, AAAD occurred, which extension
to the left side of the aortic arch. An emergency C-section
was performed (the child survived), and 48 hours later
supracoronary ascending aortic replacement (SAAR) with
a hemiarch was performed.

At microscopy in all samples the effect of overstret-
ching and convergence of fibrous structures of media was
found, especially expressed in its middle layer (Fig. 4A).
EM in this area were straightened, pale, discontinuous,
and as if fused into conglomerates due to the growth of
collagen (Fig. 4B) which was predominant component of
the AA wall. The number of SMCs was reduced, the nu-
clei of most of them had an elongated shape. Signs of
collagen lysis with the destruction of EM and SMCs were
observed in the subintimal and outer layers of the media
(Fig. 4C) and later — at the zone of dissection (Fig. 4D).
In the aortic intima of patient D, focal accumulations of
lipophages and lipoid granules were noted.

Patient E, 28 years old, was diagnosed with congeni-
tal pathology of the aorta: isthmus coarctation as well as a
bicuspid aortic valve (BAV). Four years earlier the patient
gave birth to a child by C-section on obstetric indications.
The current pregnancy ended at 38 week also by elective
C-section. But on the 4" day after delivery, the mother
was diagnosed with AAAD. She underwent emergency
CoA stenting and then, at the same day, SAAR. Both
the mother and the child were discharged in satisfactory
condition after 11 days.

Such aspects of the pathogenesis of AA lesion as
increased transmural pressure on the wall of AA and
the aortic arch in the precoarctation basin and eccentric
traumatic for aortic wall transannular blood flow were
considered in the histopathological study of prepara-
tions from the internal layer of the dissected aortic wall
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of the patient E. The expected straightening of the EM
of the media was noticeable, but only in some areas of
the subintimal layer. On the rest of the sample, the media
was virtually devoid of an integral elastic framework as
a result of thinning, lysis and fine fragmentation of EM
(Fig. 5A). On both sides of the largest fragments of EM,
small fuchselinophilic granules are observed (Fig. 5A),
which have been described in patients with a certain
variant of the elastin gene polymorphism [11]. The spa-
ces between the components of the elastic structures of
the aortic wall are filled with collagen, but its fibers were
hypochromic, swollen (Fig. 5B), and lysed together with
SMCs and EM in the area of dissection (Fig. 5C), with
early manifestations of perifocal inflammation. Also, in
the samples of patient E, there was a positive reaction to
lipids in the intima and the area of dystrophy and necro-
biosis of media SMCs (Fig. 5D).

Patient F has had no history of pre-pregnancy risk fac-
tors, for aortic disease. However, at 38 weeks of gestation,
she previously developed preeclampsia and then —AAAD.
In this regard, the patient underwent C-section, and 28
hours later Bentall procedure with the reconstruction of
the arch with a valve-containing conduit. The mother and
the child survived and were discharged home in satisfacto-
ry condition. The samples of the aortic wall revealed signs
of pronounced intracellular edema of the SMCs (Fig. 6A),
accompanied by edema of the extracellular matrix with
increase in the distance between the EM and destruction
of some of them (Fig. 6B). In collagen fibers, swelling and
edema were accompanied by lysis (Fig. 6C). In this case,
as well as in 4 other patients, lipophages and lipid granules
were also found in the intima with damaged endothelium.

Discussion

In this paper we described 6 women with aortic surgery
during pregnancy or in the postpartum period with detailed
morphological description. In 4 cases the pregnancy
occurred against the background of initial aortic patho-
logy and one woman suffered from known hypertension.
The sixth case, however, had no premorbid risk factors.
She developed an acute increasing of blood pressure
(preeclampsia) during pregnancy, which is the only factor
that could contribute to the occurrence of the acute dis-
section. In this series maternal mortality was 17 % (n=1),
however, we avoided perinatal losses, probably because
we were able to perform C-section before aortic surgery
was done in 5 of the 6 women. Timely diagnosis of aortic
pathology and counselling of women wishing to become
pregnant may prevent the occurrence of life-threatening
complications during pregnancy.

In patient A aortic surgery was performed during
the second trimester of pregnancy. The morphological
changes, which were found in the aortic wall of this patient,
testified to the extremely high risk of dissection or rupture,
so the preventive surgical treatment should be considered
as a life-saving intervention. Two other patients with MFS
did not escape of acute aortic dissection, one at the end
of pregnancy and the other in the first week after delivery.

Acquired morphological lesions of the aortic wall in
patient D were the cause of recurrent AAD at 36 weeks
of gestation. Primary damage to the aortic wall and
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the primary episode of AAD are most likely related to renal
hypertension, which is one of the causes of overextension
of the EM of the media with the subsequent remodeling
of all structures.

Itis known that one of the main manifestations of CoA
is hypertension in the proximal to coarctation segment
(AA, arch, and brachiocephalic branches), which is com-
bined with hypotension of the descending aorta and its
branches. That is, from birth AA and the arch function in
conditions of increased transmural pressure, which with
age leads to morphological changes in its structure in
the form of stretching and thinning of EM and strengthe-
ning of the collagen component of the connective tissue
matrix [11]. As a result, the AA wall loses elasticity and
becomes more rigid which reduces its ability to distend
and shrink in response to pulsatile flow and increases
the traumatic effect of blood flow on the endothelium.

The state of AA (patient E), in addition to CoA could
also be affected by BAV. Usually in this pathology, the aor-
tic valve is located eccentrically. Due to this, the trans-
valvular blood flow can deviate from the longitudinal
axis of the AA towards one of its walls, exerting a direct
mechanical impact on it and creating additional traumatic
intimate turbulent flows. The combination of BAV and CoA
could associate with heritable thoracic aortic pathology as
well[12]. Such pathomorphological mechanisms probably
provoked the development of aortic aneurysm and later
AAD in this patient.

Regardless of the nature of the occurrence, all the fac-
tors that contributed to AAAD caused either weakening
of the mechanical strength of the structure of the aortic
wall, or a significant increase in the load, or both. This
is applicable for any case of aortic aneurysm formation
and dissection/rupture of its walls. However, in pregnant
women, due to the increase in circulating blood volume,
there is a physiological decrease in vascular resistance
[3,4], in particular, due to increased elasticity of the ar-
tery walls. Animal experiments have shown the role of
placental-produced relaxin in the increased activity of
MMPs which weaken the connective tissue matrix of blood
vessels, including the aorta [5].

According to our data, in all patients operated at
the end of gestation and in the early postpartum period,
changes in collagen in the form of its swelling and de-
crease in tinctorial properties were observed in the aortic
wall. In the pregnant woman with MFS who underwent
surgical intervention preventively at 19 weeks of gestation,
there were no such changes in collagen. On the contrary,
the samples showed areas of scar replacement by colla-
gen of EM and SMCs destroyed because of MFS. That
is, we can assume that in the early stages of pregnancy,
changes in the aortic wall that occurred before pregnancy
are not exacerbated by physiological mechanisms of
reducing vascular resistance. Also noteworthy is the fact
that all 6 patients had signs of lipoidosis in the walls of
the AA. This may be due to factors causing damage to
the intima, such as the initial pathology of the aorta, trau-
ma to the endothelium by blood flow, as well as possible
changes in lipid metabolism.

This requires further theoretical study, but clinicians
have already faced the question of indications for preven-
tive surgery in pregnant women with different variants of
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aortic pathology [6,10]. Indeed, from our study we now
have some evidence that pregnancy has specific effects
on the aortic wall and is associated with a higher risk of
dissection, but of course we have to be careful to draw firm
conclusions, because the numbers are small and the ca-
ses are highly selected on their need for aortic surgery.
It will not be possible to study the aortic wall in pregnant
patients without surgery. Perhaps future animal study can
be of help here. Also, here further research is warranted.

Limitations

The number of patients in this study is limited and they are
selected based on their need for surgery. Therefore, our
data may not be considered representative for all pregnant
women with and without aortic pathology. In the three
patients with assumed MFS only one case was genetically
proven and, therefore, the diagnosis in the other two is
not definitive; however, there is a high suspicion based
on their family history and eye abnormalities. The study of
pathohistological features of the AA wall with detection of
MMPs should be obligatory included. Useful information
can be obtained from studies of relaxin in the blood of
pregnant women.

Conclusions

1. Swelling and lysis of collagen on the background
of initial aortic pathology are noted in the aortic wall of
pregnant women. These features reduce the mechanical
strength of the aortic wall. The described changes in
collagen can be associated with specific hormonal and he-
modynamic changes in the female body in late pregnancy.

2. In a patient who underwent preventive surgery at
19 weeks of gestation, such changes in collagen in AA
were not detected, despite significant damage to its wall
due to MFS, in the form of initial detachment of the intima.

3. Signs of early lipoidosis in AA preparations were
detected in all 6 cases.

4. In women who underwent AA surgery during
pregnancy or the postpartum period, clear changes
were observed in the aortic wall, that can be attributed to
the hormonal and hemodynamic impact of pregnancy in
late pregnancy, with more advanced changes in collagen.
This study supports the theory that pregnancy is a risk
factor for aortic complications, especially in women with
premorbid aortic pathology.
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The association of atrial fibrillation (AF) with complete atrioventricular block (CAVB) is a common clinical feature in elderly
patients. It is characterized by the loss of specific symptoms of AF (palpitations, intermissions); in the first place may come
CAVB symptoms: dizziness, Morgagni-Adams—Stokes (MAS) attacks.

Aim. The article objective is to illustrate the dynamic changes in the course of AF with the development of CAVB on the
example of a clinical case and to discuss the difficulties in timely diagnosis and therapy correction.

Case presentation. A 75-year-old male was diagnosed with a rapid ventricular response form of AF. The onset of CAVB caused
the transition from rapid ventricular response form of AF to slow ventricular response form, which was initially accompanied
by a subjective improvement in the patient's condition. As the disease progressed, the patient’s condition worsened due to
the development of MAS attacks.

The elderly patients with a permanent form of AF require constant cardiac monitoring by an experienced specialist who
has appropriate vigilance in management of patients with arrhythmias, awareness about possible concomitant conduction
disorders.

This provides comprehensive cardiac support, including timely pacemaker implantation which gives more options for AF
symptoms monitoring and heart rate control, has a positive modifying effect on drug therapy.

Conclusions. Changes in the clinical picture of AF after development of CAVB can lead to late diagnosis of CAVB, inade-
quate therapy and untimely pacemaker implantation, as a consequence, to progression of concomitant pathology and the
development of life-threatening complications, as in our clinical case.

TpyaHowj AiarHocTuku QpibpuAaLiii nepeacepAb | NOBHOI aTpioBEHTPUKYAAPHOI OAOKaAU
B NaLi€HTiB cTapeuoro BiKy

I. B. lon, €. 0. Toay6kiHa, T. M. TuxoHoBa, T. A. Aepi€HKo,
0. B. AAb-TpaBHeX

3B's30K (hibpunsLii nepeacepab i3 NOBHOK aTPIOBEHTPUKYMSAPHOK BNIOKaA0K — NOLUMPEHa KMiHiYHa 0COBMNMBICTb Y NaLieHTiB
cTapeyoro Biky. KniHiyHa KapTvHa xapaKTepuayeTbCs BTpaTor crieLmdidHmx cumntomis dhibpunsuii nepeacepap (cepuebutrs,
nepeboi B poboTi cepust); Nopsid i3 WM Ha nepLue MicLe MOXYTb BUIATM CUMNTOMM MOBHOT aTpiOBEHTPUKYNSPHOT Griokaau,
SIK-OT 3anamopoyeHHs, cnabkictb, Hanaau MopraHbi—Agamca—CTokca.

MeTa po60oTK — Ha NpuKnaai KNiHIYHOro BUNaaKy nokasaty AuHaMiYHI 3MiHK Y KniHiYHoMy nepebiry dibpunsuii nepeacepap,
LU0 BMHUKAKOTb Y 3B'SI3KY 3 PO3BMTKOM MOBHOI aTPiOBEHTPUKYNSPHOI Griokaam, a Takox 0BroBopuTW TPyOHOLLi CBOEYACHOI
ZiarHoCTUKM Ta TepaneBTUYHOT KOPEKLi B MaLieHTiB CTapeyoro Biky 3 L€t NaTomnorieto.

KniniuHuit Bunapok. Y yonosika Bikom 75 pokiB fiarHocTyBanu TaxicuctoniyHy dopmy cibpunsuii nepeacepab. BUHUKHEHHS
NOBHOI aTPIOBEHTPUKYNAPHOI Grokaam cnpuimMHUO Nepexia Bia TaxicuctonivHoi dhopmu chibpunsuii nepeacepar oo bpagw-
CMCTONMIYHOI, L0 croyYaTKy CynpoBOmLKyBanacs Cy6'eKTUBHIM MOMIMLLEHHSIM CTaHy. 3 MPOrpecyBaHHsIM 3aXBOPIOBaHHS CTaH
XBOPOTO MOTPLUMBCS, L0 NepeaycimM NoB’s3aHo 3 BUHWMKHEHHAM Hanagis MopraHbi-Agamca—CTokca.

XBOpi Noxunoro Biky 3 NOCTIiHOW dopmoto ibpunsLii nepeacepab NOTPEDYOTL NOCTIRHOTO KOHTPOITO CEpLEBOT AisNbHOCT
B 4OCBIAYEHOrO crnewianicta, sikui Mae BignoBigHY NUMbLHICTb Y BeAEHHI NaLiEHTIB 3 apuTMisiMK Ta 06i3HaHICTb NPO MOXIUBI
CynyTHi NOPYLLEHHS NPOBIQHOCTI.

Lle 3abe3nevye komMnnekcHy i afekBaTHy NiATPUMKY CepLeBoi AisnbHOCTI, BKMOYaUy CBOEYACHY iMMIaHTaLto KapgiocTumy-
naTopa, a omxe Ginblue MOXNMBOCTEN ANt MOHITOPUHTY CUMNTOMIB hibpUnsLT nepeacepab i KOHTPOSIO YacTOTU CepLEeBnX
CKOPOYEHb, MaA€E NO3UTVBHUI BNAIMB HA MEOUKAMEHTO3HY Teparito.

BucHoBku. 3MiHK KNiHIYHOI KapTUHU B NaLiEHTIB NoXworo Biky 3 pibpunsvieto nepeacepab Nicns po3BUTKY NMOBHOI aTpio-
BEHTPUKYNAPHOT Brnokaay MoxyTb NPU3BECTU A0 ii Ni3HBbOT AiarHOCTUKKM, HealeKBaTHOI Tepanii Ta HECBOEYaCHOI iMnnaHTauii
KapaiocTUMynsTopa, BpeLwTi 40 NPOrpecyBaHHs CynyTHBOI NaTonorii Ta PO3BUTKY YCKNaAHEHb, L0 3arpoXyHoTh XUTTIO, SK Y
HaBeaeHOMY KniHiYHOMY BUMagKy.
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TPYAHOCTH AUArHOCTUKN GUOPUAAALUM NPEACEPAUI U TIOAHOW aTPHOBEHTPUKYAAPHOW
6AOKaAbl Y NaLMEHTOB CTapueckoro Bo3pacra

W. B. LLon, E. A. TonybkuHa, T. M. TuxoHoBa, T. A. AepueHko, A. B. AAb-TpaBHex

Cas3b ombpunnaLmm Npeacepaunii C NONHOW aTpMOBEHTPUKYNSIPHO Griokaon — pacnpocTpaHéHHas KIimHuyYeckast 0cobeH-
HOCTb Y NaLMEHTOB CTApYeCKOro Bo3pacTa. B aTom cnyyae knnHnyeckas kapTuHa XapakTepuayeTcs yTpaToil cneumnduyeckux
cMNTOMOB hrbpunnsaLmMM npeacepann (cepaueduenmne, nepebou B pabote cepaua); BMECTE C TEM Ha NepBbI MiaH MoryT
BbIXOAWUTb CUMMTOMbI MOSHOW aTPYOBEHTPUKYMSIPHOI Briokadbl: ronoBoKpyxeHue, cnabocTb, npucTynel MopraHbn—Agam-
ca-Crokca.

Llenb pa6oTbl — Ha NpUMepe KMMHWYECKOTO CRyYas nokasaTb AMHAMUYECKUE U3MEHEHMS B KMMHUYECKOM TeYEHUN pnbpun-
NALMU NPELCEPANIA, BO3HUKAIOLLME B CBSI3U C PA3BUTUEM NONHOM aTpPUOBEHTPUKYNSIPHO Griokazsl, a Takke 00CyanTb Tpya-
HOCTM CBOEBPEMEHHO AMArHOCTVKY 1 TepaneBTNYECKO KOPPEKLM Y MaLMEHTOB CTap4YECKOro BO3pacTa ¢ 3Toi naTornorven.

KnuHuyeckuin cnyyair. Y MyxuuHbl 75 neT OnarHoCTUpoBaHa Taxucuctonmyeckas gopma hudpunnsaumm npeacepami.
Bo3HMKHOBEHWE MOMHOW aTPUOBEHTPUKYNSPHON Griokazbl NPUBENO K Nepexody OT TaxMCeUCTONMYeckon hopmbl pudpun-
Ay npeacepavn K 6pagucCTONMYECKON, YTO CHaYana ComnpoBOXAaNock CyObeKTUBHLIM YyYLIEeHEM COCTOSHUS. 1o
Mepe MporpeccrpoBaHmns 3abonesaHns COCTOsHIE BOMBHOTO YXyALUMIOCh, YTO NPEXAE BCETO CBA3aHO C BO3HUKHOBEHWEM
npuctynos MopraHbu—Agamca—Crokca.

lMaLumeHTbI CTapy4eckoro Bo3pacTa ¢ NOCTOsIHHON hopMOor oMbpUNNsALMM NPeacepanin HyXXOatoTCS B MOCTOSIHHOM KOHTpOne
CepaeqHoN AedTeNbHOCTY Y OMbITHOTO CreLmManmeTa, KoTopbll UMEET COOTBETCTBYHOLLYIO 6ANTENbLHOCTL B BEAESHUM NALMEHTOB
C apUTMUSIMW 1 OCBEAOMIEHHOCTb O BO3MOXHbIX COMYTCTBYHOLLIMX HAPYLLEHWUSIX MPOBOAMMOCTM. ITO 06ecneynBaeT KoMmnnek-
CHYIO 1 afieKBaTHYH NoAAepPXKy CepAeHHON AeATenbHOCTU, BKN0Yas CBOEBPEMEHHYIO UMMNAHTaLUMIO KapanocTumynsaTopa,
creposatenbHO AaET GorbLLe BOIMOXHOCTEN Ans MOHUTOPWHIA CUMNTOMOB oMOPUNNALIMM NPeacepanii U KOHTPONS YacToTbl
cepaeyHbIX COKpaLLEHWiA, OKa3bIBAET NONOXUTENBHOE BMWUSHWE HA MEANKAMEHTO3HYIO Tepanmio.

BbiBoAbI. VI3MeHeHNsi KNMHUYECKON KapTWHbI Yy MaLMEHTOB CTapyeckoro Bo3pacTta ¢ hmbpunnsaumnen npeacepavin nocne
pa3BUTHS MOMHON aTPUOBEHTPUKYNSIPHOW Grokazsl MOTYT NPUBECTY K €€ No3aHeN AMarHoCTvke, HealeKBaTHOM Tepaniv v
HECBOEBPEMEHHOW UMMNaHTaLuy KapamocTUMynATopa, kak CreacTBre, K NPOrpeccMpOBaHMI0 COMyTCTBYIOLLEH naTonorum

W pasBUTUIO OCIOXHEHUN.

Heart rhythm disturbances are frequent diagnostic finding
in elderly patients. An increase in the incidence of atrial
fibrillation (AF) with age has been proven by many studies
[1-4]. According to the authors, the prevalence of AF in
patients under 49 years old is 0.12-0.16 %, in the age
group 60-70 years old — 3.7-4.2 %, and among patients
older than 80 years old — 10-17 % [1].

Management of elderly patients with arrhythmias
is a difficult task for a medical practitioner. AF in elderly
patients is rarely an isolated disease, and most commonly
presents as a component of pathological functional, elec-
trophysiological and organic changes in the cardiovascu-
lar system [2,5]. The results of the large systematic review
of studies considering AF published from 2005 to 2016
demonstrate that AF is associated with arterial hyperten-
sion (AH) (in 22-36 % of cases), coronary heart disease
(in 14-32 % of cases), valvular heart disease (12-26 %
of cases), cardiomyopathy (6-10 % of cases) [1].

In elderly, pathological processes of the cardiovascu-
lar system are characterized by degenerative changes in
the cardiac conduction system with fibrous degeneration
of pacemaker cells in the sinoatrial and atrioventricular
nodes, damage to Purkinje fibers [2]. This leads to various
conduction disturbances, such as: sick sinus syndrome,
atrioventricular blockade (AVB) of varying degrees, etc.
These conduction disorders are often masked by existing
symptoms of AF, exacerbate the course of arrhythmia,
leading to increased risk of dangerous cardiovascular
complications such as thrombosis and thromboembolic
events, exacerbation of heart failure (HF) and myocardial
ischemia symptoms [6].

The Belgian scientist Liege Leon Frederic first
obtained the phenomenon of coexistence of complete
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atrioventricular block (CAVB) with AF experimentally
in 1904. Among the possible causes of this condition
there are: idiopathic fibrosis and sclerosis of the cardiac
conduction pathways (up to 50 % of cases), coronary
heart disease (up to 40 % of cases), uncontrolled intake
of antiarrhythmic drugs (digoxin, diltiazem, metoprolol,
propranolol, verapamil, etc.), prolonged course of AH,
thyroid gland dysfunction, obstructive pulmonary disease,
obstructive sleep apnea, valvular heart disease [10].
With the development of CAVB against the background
of AF the conduction of excitation impulses from the
atria to the ventricles is blocked with presence of chaotic
contractions of separate muscle fibers within the atria.
The ventricles are excited by the non-sinus pacemaker,
located in the atrioventricular junction orin the conduction
system of the ventricles. Electrocardiographic changes
are characterized by the absence of P waves substituted
by fibrillation waves (f-waves). Irregularly irregular pattern
of the ventricular rhythm specific for the AF is changed to
the regular rhythm with slow ventricular response, which is
evidence of the AV block development. If AV node serves
as non-sinus pacemaker the QRS complex width remains
unchanged, but in case of the idioventricular rhythm the
QRS complex becomes widened and deformed. Also
ventricular extrasystoles may be observed.

Aim

The aim of this article is to analyze the development
of CAVB in a patient with a permanent form of AF. The
main clinical changes of AF pattern on the background

of progression of cardiac conduction system degene-
rative lesions are described in the article. Comorbidity
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Fig. 1. Transient AV block
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background of AF.

of somatic diseases in cardiology practice is one of the
main prognostic factors that affect the outcome of the
underlying disease. In this regard, an important task for
a practicing physician is the choice of the management
tactics for the elderly patients with comorbidities. This
article discusses the issues of rational management of
elderly patients, taking into account treatment guidelines
and randomized clinical trials.

Clinical case

A 75-year-old male patient presented with complaints
on feeling of retrosternal discomfort on physical exertion
relieved by rest or nitroglycerine intake, periodical lower
extremities edema, decreased workability. He has been
suffering from AH for the last 20 years with maximum
numbers of BP up to 160/100 mm Hg, controlled by the
intake of valsartan. In 2010 he first reported symptoms
of heart palpitations and intermissions during exercise,
and after full work-up including electrocardiogram
(ECG) recording and 24-hour Holter monitoring he was
diagnosed with: Ischemic heart disease. Diffuse cardio-
sclerosis. Combined acquired heart defect: mitral valve
insufficiency | degree, aortic insufficiency | degree. Atrial
fibrillation, permanent form; rapid ventricular response.
Arterial Hypertension 2 grade, high cardiovascular risk.
Hypertensive heart. Heart failure with preserved ejection
fraction (HFpEF) (EF — 64 %), Il Functional Class (FC).

Pathologia. Volume 18. No. 3, September — December 2021

After consultations about management strategy patient
declined catheter ablation and agreed on pharmacological
treatment. Medical management included the prescription
of amiodarone 200 mg QD, valsartan 50 mg, aspirin 75 mg
daily. The general condition of the patient has improved,
intensity of palpitations and heart irregularities decreased,
the heart rate was running at 60-70 bpm.

Subsequently the patient’s condition remained stable;
in 2016 he had significant improvement of his general
condition — he reported absence of palpitations and in-
termissions, the patient’s heart rate was detected at the
level of 60 bpm and the diagnosis of permanent AF with
slow ventricular response (SVR) was made. Due to these
changes the dosage of amiodarone was decreased to
200 mg once in two days regimen. Dynamic observation
of the patient after the transition of AF to the SVR variant
was not carried out.

In November 2019 the patient started to notice pro-
gressive decrease in physical load tolerance, general
weakness, and increased dyspnea. During previous year
he had experienced decreased workability, weakness
and tiredness. Since February 2019 periodically he had
episodes of loss of consciousness without obvious cause.
He was admitted to the clinic due to deterioration of his
condition.

Objective examination data: general condition of
moderate severity, height — 162 cm, weight — 76 kg,
body mass index (BMI) = 29 kg/m?. Skin was pale, there
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Fig. 2. Pacemaker rhythm
(VVI regimen), left axis
deviation (aFQRS = -46.2),
HR - 70 bpm, QRS - 54 ms,
QTc - 370 ms.
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were pitting edema of both shins. Lungs auscultation
revealed vesicular breathing, no wheezing. Heart exa-
mination showed shift of the heart borders to the left on
2 cm on percussion, on auscultation heart sounds were
rhythmic, muffled, accentuated S2 sound over aorta,
decrescendo systolic murmur at the apex, diastolic
murmur above the aorta, heart rate (HR) 40 bpm. Blood
pressure (BP) sin—140/80 mm Hg, dext—140/85 mm Hg
(on antihypertensive therapy), radial pulse was synchro-
nous, rhythmic at 40 bpm. On palpation abdomen was
painless; liver protruded for 1 ¢cm from costal margin,
painless; spleen was not palpable. Fist percussion was
negative on both sides.

Further investigation showed: total cholesterol —6.16
mmol/l, low density lipoprotein (LDL) — 3.87 mmol/l,
very-low-density lipoprotein (VLDL) — 1.31 mmol/l, tri-
glycerides —2.69 mmoll/l; level of electrolytes, liver function
tests, kidney function tests, fasting plasma glucose were
within the normal range. His ECG recording showed: left
axis deviation, signs of AF (absent p waves, present f
waves) with regular ventricular rhythm at rate of 60 bpm.
Echocardiography: sclerotic changes in the walls of the
aorta; signs of left ventricular hypertrophy (posterior walll
thickness in diastole 1.13 (0.60-1.10 cm), the interven-
tricular septum — 1.12 (0.60-1.10 cm)); increased size
of the left atrial chamber (anterior-posterior left atrial
size 4.5 (4.0 cm)); mitral regurgitation of I degree, aortic
regurgitation | degree, ejection fraction — 54 % (5565 %
Teincholz). 24-hour Holter monitoring showed signs of
transient AV block of the 3" degree on the background of
permanentAF (Fig. 1), with SVR, average daily heart rate
47 bpm and average night heart rate 38 bpm, maximum
heart rate 85 bpm at 09:09 (during physical activity — “fast
walking” according to the patient’s diary) and minimum
heart rate 31 bpm at 02:17 (during sleep according to
the patient’s diary).

The diagnosis was set: Ischemic heart disease.
Diffuse cardiosclerosis. Combined acquired heart defect:
mitral valve insufficiency Il degree, aortic insufficiency |
degree. Atrial fibrillation, permanent form; the 3™ degree
AV block with Morgagni—~Adam—-Stokes syndrome (MAS)
(2019). CHA2DS2-VASc -4, HAS-BLED Score — 2. Arte-
rial Hypertension 2 grade, high risk. Hypertensive heart.
HFpEF 1l FC (EF — 54 %). Dyslipidemia Ilb.

Considering the deterioration of the patient's condi-
tion due to the presence of the 3" degree AV block with
MAS syndrome the patient was referred for the cardiac
surgeon consult and subsequently implantation of perma-
nent pacemaker (VVI mode — single chamber ventricular
stimulator) with a HR of 70/min was performed.

Post-operative follow-up showed significantimprove-
ment of the patient’s condition with absence of episodes
of dizziness and loss of consciousness. Drug therapy
included: bisoprolol, ramipril, rosuvastatin, dabigatran. 1
year after surgery the general condition of the patient is
stable — he is considered about periodical dyspnea and
edema of lower extremities. His HR remains controlled
at rate of 70 bpm, his condition is dynamically monitored
with ECG (Fig. 2), echocardiography evaluation. His
drug therapy includes: indapamide, bisoprolol, ramipril,
rosuvastatin, dabigatran.
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Discussion

AF in our patient developed against the background of
acquired combined heart disease with lesions of the mitral
and aortic valves, structural remodeling of the heart and
comorbid pathology, such as arterial hypertension and
heart failure. Given that AF is associated with a decrease
in the quality of life, an increased risk of thromboembolic
and hemodynamic complications, as well as an increase
in mortality, the management of such patients requires
constant dynamic monitoring [6].

The clinical manifestations of AF are heterogeneous,
reflecting various pathophysiological disorders in cardiac
activity. Most often AF is characterized by the presence
of high and irregular ventricular contraction rate (VR), the
so-called rapid ventricular response (RVR). This leads not
only to a decrease in cardiac output and an insufficient
filling of the ventricles, but also to an increase in the myo-
cardial need for oxygen and ischemia. Thus, the control of
HR is one of the most important tasks in the management
of patients with AF, especially in cases where the need for
cardioversion is not appropriate [5,7]. In such cases, the
clinical improvement of the patient’s condition is achieved
not by restoring the sinus rhythm, but by reducing the heart
rate and associated symptoms. Levels of HR control in
patients with AF remain the subject of active discussion:
for example, according to the clinical recommendations
of the AHA/ACC/HRS Guideline, HR control of <80 bpm
is appropriate for patients with symptomatic AF, while the
European Society of Cardiology guidelines define less
stringent requirements for HR control: <110/min [5,7]. In
the ORBIT-AF study performed in 2812 patients with a
permanent form of AF by Benjamin A. Steinberg et al.,
the dependence of clinical manifestations of AF on the
level of heart rate was analyzed. It was concluded that a
higher level of HR in patients correlates with more severe
symptoms of AF according to the EHRA classification [8].
The HR estimation is an important predictor of worsening
of clinical condition, as well as the development of com-
plications in patients with AF [8].

A significant reduction in heart rate in patients who
have previously been diagnosed with tachyarrhythmias
in the form of AF with RVR may indicate not only inade-
quate therapy and the development of side effects of
drugs used for HR control (for example, beta-blockers),
but also the development of a concomitant lesions of the
heart conduction system [9]. With the development of
these disorders and the localization of the substituting
non-sinus pacemaker near the AV node, the level of VR
becomes regular and correlates within 50—-60 beats/min,
which against the background of the RVR form of AF with
its characteristic signs (feeling of palpitations, interruptions
in cardiac activity, chest discomfort) may be considered
by the patient, and even by the doctor, as a restored sinus
rhythm as in our clinical case. In case of VR of 30—40
beats/min and less (the pacemaker is in the bundle of His,
Purkinje fibers), the patient’s condition usually worsens
due to circulatory failure (reduced cardiac output) and
develops cerebral hypoxia, which is clinically manifested
by dizziness, weakness, loss of consciousness. This
condition is life-threatening in view of the increased risk of
developing of asystole, the clinical manifestations of which
can vary from dizziness to syncopal states, up to sudden
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death. A decrease in medical awareness in identification
of concomitant conduction disturbances in elderly patients
with arrhythmias, the absence of subsequent dynamic
monitoring of the patient’s condition led to a progressive
deterioration in his condition with the development of MAS
syndrome and worsening manifestations of heart failure.

According to the recommendations of the Europe-
an Association of Cardiology, presence of CAVB is an
absolute indication for the pacemaker implantation. The
presence of AV block in a patient against the background
of the previous permanent form of AF is an indication for
the installation of a single chamber ventricular stimulator
(VVI) [10]. There is also evidence of the rationality of
using implanted pacemakers or defibrillators with an
atrial electrode, which allows continuous monitoring of
atrial rhythm with the identification of episodes of rhythm
with increased heart rate. Depending on the level of risk
in the studied population, similar episodes are detected
in 10-15 % of patients with implanted devices [11]. The
implantation of pacemaker, in turn, has a modifying effect
on the pharmacodynamics of drugs. Thus, with constant
pacing for complete AV block, B-adrenergic blockers (BB)
lose the decreasing effect on the frequency of ventricular
contractions. Indication for the administration of BB in
patients with pacemaker, in addition to coronary artery
disease, AH, chronic heart failure, persistent AF is a
need to suppress the pacemaker-associated conditions
such as phenomenon of preexcitation and arrhythmias
[12-15]. The use of statins in patients with constant
pacing reduces the risk of AF [16]. Oral anticoagulant
therapy for the prevention of thromboembolic complica-
tions is recommended for all men with AF having a total
score of CHA2DS2-VASc 22. The antithrombotic effect
of dabigatran is linear dose-dependent and reversible,
which allows it to be used in a fixed dose throughout the
treatment and eliminates the need for routine laboratory
control, distinguishing it from warfarin [17].

In the presented clinical case, the patient had seve-
ral aggravating factors for the development of cardiac
conduction system disorders: long-term AH (more than
20 years), combined mitral-aortic valvular heart disease,
permanent AF, decompensated heart failure, uncon-
trolled intake of medications, including antiarrhythmic
(Amiodarone). The disease manifested from AF with RVR
with the transition to combined rhythm and conduction
disorder (arrhythmia) with the development of life-threa-
tening MAS attacks. During the period of imaginary clinical
improvement, the necessary cardiological monitoring
and drug correction of the patient's condition were not
carried out. After the patient was diagnosed with CAVB in
combination with AF and a specific surgical intervention —
pacemaker implantation was performed, the patient’'s
condition improved significantly. Supportive drug therapy
was selected taking into account the performed cardiac
surgery and presence of concomitant comorbidities of the
patient. Thus, timely diagnosis of combined rhythm and
conduction disorders can prevent a deterioration of the
quality of life of patients, as well as the development of
dangerous cardiovascular complications.

This clinical case demonstrates that after the dia-
gnosis CAVB in combination with AF and a specific
surgical intervention — pacemaker implantation, the
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patient’s condition improved significantly. Thus, timely
diagnosis of combined rhythm and conduction disorders
can prevent deterioration in the quality of life of patients,
as well as the development of dangerous cardiovascular
complications.

Conclusions

1. The issue of managing elderly patients in the pre-
sence of combined rhythm and conduction disturbances
depends on a huge number of factors that determine
the prognosis and quality of life of the patient. Untimely
pacemaker implantation and inadequate complex drug
therapy can lead to the development of life-threatening
complications and progression of concomitant pathology.

2. Late diagnosis of the conduction disturbances in
this patient was due to inappropriate timing of cardiac
monitoring against the background of a false clinical
improvement at the stage of a decrease in the HR after
the onset of CAVB on the background of the permanent
form of AF. This, in turn, contributed to the progression
of heart failure and significantly worsened the patient’s
total prognosis.

3. Timely referral of the patient for consultation to a
cardiologist who has sufficient alertness to manage a
patient with arrhythmias should provide comprehensive
cardiac treatment for the patient, including timely heart

surgery.

KoHniKT iHTepeciB: BiACyTHl.
Conflicts of interest: authors have no conflict of interest to declare.

Haairwaa po pepakuii / Received: 27.10.2021
Nicas poonpautoBakHA / Revised: 09.11.2021
MpuiHaATo A0 Apyky / Accepted: 12.11.2021

Information about authors:

Shop I. V., MD, PhD, Associate Professor of the Department of
Internal Medicine, V. N. Karazin Kharkiv National University,
Ukraine.

ORCID ID: 0000-0002-2027-3335

Holubkina Ye. 0., Assistant of the Department of Internal
Medicine, V. N. Karazin Kharkiv National University, Ukraine.
ORCID ID: 0000-0002-2587-8894

Tykhonova T. M., MD, PhD, DS, Professor, Head of the
Department of Internal Medicine, V. N. Karazin Kharkiv National
University, Ukraine.

ORCID ID: 0000-0001-9196-9113

Deriyenko T. A., MD, PhD, Associate Professor of the Department
of Internal Medicine, V. N. Karazin Kharkiv National University,
Ukraine.

ORCID ID: 0000-0002-2479-2896

Al-Trawneh O. V., MD, PhD, Assistant of the Department of Internal
Medicine, V. N. Karazin Kharkiv National University, Ukraine.
ORCID ID: 0000-0003-4049-6365

Biaomocrti npo aBTopiB:

Won . B., KaHA. MEA. HayK, AOLEHT Kad. BHYTPILLHbOT MEAULIMHM,
XapKiBCbKWI HaLioHaAbHWI yHiBepcuTeT iMeHi B. H. KapasiHa,
YkpaiHa.

TonybkiHa €. 0., aCUCTEHT Kad. BHYTPILLHLOI MEAWULIMHM,
XapkiBCbKWi HaLjoHaAbHUIA yHiBEpCUTET iMeHi B. H. KapasiHa,
YkpaiHa.

TuxoHoBa T. M., A-p Mea. Hayk, npodecop,

3aB. Kad. BHYTPILLHbOI MEAULMHW XapKiBCbKMI HaLLIOHAAbHHI
yHiBepcuTeT iMeHi B. H. KapasiHa, YkpaiHa.

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

369


https://orcid.org/0000-0002-2027-3335
https://orcid.org/0000-0002-2587-8894
https://orcid.org/0000-0001-9196-9113
https://orcid.org/0000-0002-2479-2896
https://orcid.org/0000-0003-4049-6365

370

KAIHIYHMW BMNAAOK

AepieHko T. A., KaHA. MeA. HayK, AOLEHT Kad. BHYTPILLHBLOI
MeAULMHU, XapKiBCbKWI HaLLiOHaAbHWI YHIBEpCUTET iMeHi

B. H. KapasiHa, YkpaiHa.

Anb-TpaBHex O. B., KaHA. MeA. HayK, aCUCTEHT Kad. BHYTPILLHbOT
MeAULMHM, XapKiBCbKMIA HaLliOHaAbHWI YHIBEpCUTET iMeHi

B. H. KapasiHa, YkpaiHa.

CBeAaeHus 06 aBTopax:

LWon W. B., kaHA. MeA. HayK, AOLEHT Kad. BHYTPEHHEN MEeAULIMHBI,
XapbKOBCKMIA HALMOHaAbHbIA YHUBEPCHUTET UMeHM B. H. KapasuHa,
YkpauHa.

TonybkuHa E. 0., aCCUCTEHT Kad. BHYTPEHHEN MEAULIMHI,
XapbKOBCKWI HaUMOHaAbHBIW yHUBEPCHTET MMeHM B. H. KapasuHa,
YkpavHa.

TuxoHoBa T. M., A-p MeA. Hayk, Npodeccop, 3aB. kad. BHYTPEHHEN
MEAMUMHBI XapbKOBCKWI HALMOHAAbHbIV YHUBEPCHUTET UMEHH

B. H. KapasuHa, YkpaunHa.

AepreHko T. A., KaHA. MEA. HayK, AOLEHT Kad. BHyTPEHHEN
MeAULMHbI, XapbKOBCKWIA HaLMOHAAbHbIA YHUBEPCHUTET UMEHU

B. H. KapaswuHa, Ykpaura.

Anb-TpaBHex O. B., KaHA. MeA. HayK, acCHUCTEHT kad. BHYTPEHHEN
MeAULMHbI, XapbKOBCKWI HaLMOHAAbHbBIA YHUBEPCUTET UMEHU

B. H. KapaswuHa, YkpauHa.

References

[1] Staerk, L., Sherer, J. A., Ko, D., Benjamin, E. J., & Helm, R. H.
(2017). Atrial Fibrillation: Epidemiology, Pathophysiology, and Clini-
cal Outcomes. Circulation research, 120(9), 1501-1517. https:/doi.
0rg/10.1161/CIRCRESAHA. 117.309732

[2] Mou, L., Norby,F.L.,Chen,L.Y., O'Neal, W. T, Lewis, T. T., Loehr, L.R.,
Soliman, E. Z., & Alonso, A. (2018). Lifetime Risk of Atrial Fibrillation
by Race and Socioeconomic Status: ARIC Study (Atherosclerosis Risk
in Communities). Circulation. Arrhythmia and electrophysiology, 11(7),
€006350. https://doi.org/10.1161/CIRCEP.118.006350

[3] Chao, T.F, Liu, C.J., Tuan, T. C., Chen, T. J., Hsieh, M. H., Lip, G., &
Chen, S. A. (2018). Lifetime Risks, Projected Numbers, and Adverse
Outcomes in Asian Patients With Atrial Fibrillation: A Report From the
Taiwan Nationwide AF Cohort Study. Chest, 153(2), 453-466. https:/

[4] Lee, E., Choi, E. K., Han,K.D., Lee, H., Choe, W. S, Lee, S. R, Cha,
M. J,, Lim, W. H., Kim, Y. J., & Oh, S. (2018). Mortality and causes of
death in patients with atrial fibrillation: A nationwide population-based
study. PloS one, 13(12), €0209687. https:/doi.org/10.1371/journal.
pone.0209687

[5] Dan, G. A, lliodromitis, K., Scherr, D., Marin, F., Lenarczyk, R., Est-
ner, H. L., Kostkiewicz, M., Dagres, N., & Lip, G. (2018). Translating
guidelines into practice for the management of atrial fibrillation: results
of an European Heart Rhythm Association Survey. Europace, 20(8),
1382-1387. https://doi.org/10.1093/europace/euy094

[6] Zhang, L., He, J., Lian, M., Zhao, L., & Xie, X. (2018). Dynamic
Electrocardiography is Useful in the Diagnosis of Persistent Atrial
Fibrillation Accompanied with Second-Degree Atrioventricular Block.
Acta Cardiologica Sinica, 34(5), 409-416. https://doi.org/10.6515/
ACS.201809_34(5).20180326E

[71 Hindricks, G., Potpara, T., Dagres, N., Arbelo, E., Bax, J. J., Blom-
strdm-Lundqvist, C., Boriani, G., Castella, M., Dan, G. A., Dilaveris,
P. E., Fauchier, L., Filippatos, G., Kalman, J. M., La Meir, M., Lane,
D. A, Lebeau, J. P, Lettino, M., Lip, G., Pinto, F. J., Thomas, G. N.,
... ESC Scientific Document Group (2021). 2020 ESC Guidelines for
the diagnosis and management of atrial fibrillation developed in col-
laboration with the European Association for Cardio-Thoracic Surgery
(EACTS): The Task Force for the diagnosis and management of atrial
fibrillation of the European Society of Cardiology (ESC) Developed with
the special contribution of the European Heart Rhythm Association
(EHRA) of the ESC. European heart journal, 42(5), 373-498. https://
doi.org/10.1093/eurheartj/ehaa612

[8] Thind, M., Holmes, D. N., Badri, M., Pieper, K. S., Singh, A., Blanco,
R. G., Steinberg, B. A., Fonarow, G. C., Gersh, B. J., Mahaffey, K. W.,
Peterson, E. D., Reiffel, J. A., Piccini, J. P., Kowey, P. R., & ORBIT-AF In-
vestigators and Patients (2018). Embolic and Other Adverse Outcomes
in Symptomatic Versus Asymptomatic Patients With Atrial Fibrillation
(from the ORBIT-AF Registry). The American journal of cardiology,
122(10), 1677-1683. https://doi.org/10.1016/j.amjcard.2018.07.045

[9] Lim,Y, Singh,D., & Poh, K. K. (2018). High-grade atrioventricular block.
Singapore medical journal, 59(7), 346-350. https://doi.org/10.11622/
smedj.2018086

[10] Kusumoto, F. M., Schoenfeld, M. H., Barrett, C., Edgerton, J. R.,
Ellenbogen, K. A., Gold, M. R., Goldschlager, N. F., Hamilton, R. M.,

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

(1]

[12]

[13]

[14]

[13]

[16]

[17]

Joglar, J. A, Kim, R. J., Lee, R., Marine, J. E., McLeod, C. J., Oken,
K. R., Patton, K. K., Pellegrini, C. N., Selzman, K. A., Thompson, A., &
Varosy, P. D. (2019). 2018 ACC/AHA/HRS Guideline on the Evaluation
and Management of Patients With Bradycardia and Cardiac Conduction
Delay: AReport of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines and the Heart
Rhythm Society. Journal of the American College of Cardiology, 74(7),
e51-e156. https://doi.org/10.1016/j.jacc.2018.10.044

Kirchhof, P., Camm, A. J., Goette, A., Brandes, A., Eckardt, L., Elvan,
A., Fetsch, T., van Gelder, |. C., Haase, D., Haegeli, L. M., Hamann,
F., Heidblchel, H., Hindricks, G., Kautzner, J., Kuck, K. H., Mont, L.,
Ng, G. A., Rekosz, J., Schoen, N., Schotten, U., ... EAST-AFNET 4
Trial Investigators (2020). Early Rhythm-Control Therapy in Patients
with Atrial Fibrillation. The New England journal of medicine, 383(14),
1305-1316. https://doi.org/10.1056/NEJMoa2019422

January, C. T, Wann, L. S., Calkins, H., Chen, L. Y., Cigarroa, J. E.,
Cleveland, J. C., Jr, Ellinor, P. T., Ezekowitz, M. D., Field, M. E., Furie,
K. L., Heidenreich, P. A., Murray, K. T., Shea, J. B., Tracy, C. M., &
Yancy, C. W. (2019). 2019 AHAJACC/HRS Focused Update of the 2014
AHA/ACC/HRS Guideline for the Management of Patients With Atrial
Fibrillation: A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines and the
Heart Rhythm Society. Journal of the American College of Cardiology,
74(1), 104-132. https://doi.org/10.1016/j.jacc.2019.01.011

Williams, B., Mancia, G., Spiering, W., Agabiti Rosei, E., Azizi, M.,
Burnier, M., Clement, D. L., Coca, A., de Simone, G., Dominiczak, A.,
Kahan, T., Mahfoud, F., Redon, J., Ruilope, L., Zanchetti, A., Kerins, M.,
Kjeldsen, S. E., Kreutz, R., Laurent, S., Lip, G., ... ESC Scientific Docu-
ment Group (2018). 2018 ESC/ESH Guidelines for the management
of arterial hypertension. European heart journal, 39(33), 3021-3104.
https://doi.org/10.1093/eurheartj/ehy339

McDonagh, T. A., Metra, M., Adamo, M., Gardner, R. S., Baumbach,
A., Bohm, M., Burri, H., Butler, J., Celutkieng, J., Chioncel, O., Cleland,
J., Coats, A., Crespo-Leiro, M. G., Farmakis, D., Gilard, M., Heymans,
S., Hoes, A. W., Jaarsma, T., Jankowska, E. A., Lainscak, M., ... ESC
Scientific Document Group (2021). 2021 ESC Guidelines for the diag-
nosis and treatment of acute and chronic heart failure. European heart
journal, 42(36), 3599-3726. https://doi.org/10.1093/eurheartj/ehab368
Hauptman, P. J., Swindle, J. P., Masoudi, F. A., & Burroughs, T. E.
(2010). Underutilization of beta-blockers in patients undergoing
implantable cardioverter-defibrillator and cardiac resynchronization
procedures. Circulation. Cardiovascular quality and outcomes, 3(2),
204-211. https://doi.org/10.1161/CIRCOUTCOMES.109.880450
Jellinger, P. S., Handelsman, Y., Rosenblit, P. D., Bloomgarden, Z. T.,
Fonseca, V. A., Garber, A. J., Grunberger, G., Guerin, C. K., Bell, D.,
Mechanick, J. I., Pessah-Pollack, R., Wyne, K., Smith, D., Brinton,
E.A. Fazio, S., & Davidson, M. (2017). American Association of Clinical
Endocrinologists and American College of Endocrinology guidelines
for management of dyslipidemia and prevention of cardiovascular
disease. Endocrine practice, 23(Suppl 2), 1-87. https:/doi.org/10.4158/
EP171764.APPGL

Inoue, H., Uchiyama, S., Atarashi, H., Okumura, K., Koretsune, Y.,
Yasaka, M., Yamashita, T., Taniguchi, A., Fukaya, T., & J-Dabigation
Surveillance Investigators (2019). Effectiveness and safety of long-term
dabigatran among patients with non-valvular atrial fibrillation in clinical
practice: J-dabigatran surveillance. Journal of cardiology, 73(6), 507-
514. https://doi.org/10.1016/}.jicc.2018.12.013

Maronoris. Tom 18, Ne 3(53), BepeceHb — rpyaeHb 2021 p.


https://doi.org/10.1161/CIRCRESAHA.117.309732
https://doi.org/10.1161/CIRCRESAHA.117.309732
https://doi.org/10.1161/CIRCEP.118.006350
https://doi.org/10.1016/j.chest.2017.10.001
https://doi.org/10.1016/j.chest.2017.10.001
https://doi.org/10.1371/journal.pone.0209687
https://doi.org/10.1371/journal.pone.0209687
https://doi.org/10.1093/europace/euy094
https://doi.org/10.6515/ACS.201809_34(5).20180326E
https://doi.org/10.6515/ACS.201809_34(5).20180326E
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1016/j.amjcard.2018.07.045
https://doi.org/10.11622/smedj.2018086
https://doi.org/10.11622/smedj.2018086
https://doi.org/10.1016/j.jacc.2018.10.044
https://doi.org/10.1056/NEJMoa2019422
https://doi.org/10.1016/j.jacc.2019.01.011
https://doi.org/10.1093/eurheartj/ehy339
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1161/CIRCOUTCOMES.109.880450
https://doi.org/10.4158/EP171764.APPGL
https://doi.org/10.4158/EP171764.APPGL
https://doi.org/10.1016/j.jjcc.2018.12.013

	c254-262
	Tables
	Table 1. Descriptive statistics for MI, Ki-67 and PHH3
	Table. 2. Necrosis severity and percentile for cumulative survival (months) 

	Figures
	Fig. 1. Distant metastases at the moment of diagnosis of lung NETs (26 cases).
	Fig. 2A. SCLC. Extended necrosis and hemorrhages in the tumor tissue. Stained H&E, ×200.
	Fig. 2B. LCNEC. Karyorrhexis, K-mitoses and several scattering mitoses in the field of view. Stained H&E, ×400.
	Fig. 2C. PHH3 staining in LCNEC, ×400.
	Fig. 2D. Ki-67 staining in lung NET (G3), ×400.
	Fig. 3. The graph shows the links of Ki-67 and PHH3 expression (in red), and MI and Ki-67 (in black color).
	Fig. 4. Box-plot association of MI and metastatic lesion (without (0) metastases and with metastases (1)) regional – on the left and distant – on the right. Bold line is the median; the bottom and the top of the box are 25 and 75 percentiles respectively; the bottom and the top of the vertical line are the minimal and the maximal values, excluding outliers and extreme values; circles – are outliers, asterisks – extreme values).
	Fig. 5. The probability of regional and distant metastatic lesion at different MI rates.
	Fig. 6. Survival curves for groups: 0 – no necrotic areas; 1 – small foci of necrosis; 2 – extensive necrosis.


	c263-268-0
	Tables
	Table 1. The main complaints in patients with coronary artery disease
	Table 2. Relative risk of adverse cardiovascular events in patients with coronary artery disease with concomitant anemia
	Table 3. The frequency of cardiovascular events in patients with coronary artery disease depending on the severity of anemia

	Figures
	Fig. 1. The structure of non-fatal cardiovascular complications in patients with coronary artery disease depending on the presence of anemia.


	c269-277-0
	Tables
	Table 1. Pathomorphological changes in the lungs of patients who died of COVID-19, abs (%)
	Table 2. Pathomorphological changes in other organs of patients who died of COVID-19, abs (%)

	Figures
	Fig. 1. Bilateral polysegmental pneumonia in COVID-19: significant swelling of the interlobular interstitium, lymphocyte-leukocyte exudate in the alveoli. Hematoxylin and eosin staining. Magnification: ×100.
	Fig. 2. Bilateral polysegmental pneumonia in COVID-19: microvascular hyperemia and edema of the interalveolar septa, blood clots in the arterioles and venules, lymphocyte-leukocyte exudate and erythrocytes in the alveoli. Hematoxylin and eosin staining. Magnification: ×400.
	Fig. 3. Bilateral polysegmental pneumonia with COVID-19: predominantly alveolar edema, alveolocyte metaplasia. Hematoxylin and eosin staining. Magnifiation: ×400.
	Fig. 4. Bilateral polysegmental pneumonia in COVID-19: mainly lymphocytic infiltration of thickened interalveolar septa, desquamation of alveolocytes, erythrocytes in alveoli. Hematoxylin and eosin staining. Magnification: ×300.
	Fig. 5. Interalveolar membranes fibrosis, desquamated alveolocytes and macrophages in alveoli in bilateral polysegmental COVID-19 pneumonia. Hematoxylin and eosin staining. Magnification: ×200.
	Fig. 6. Focal pneumosclerosis; erythrocytes, desquamated alveolocytes, macrophages and hemosiderophages in the alveoli in bilateral polysegmental COVID-19 pneumonia. Hematoxylin and eosin staining. Magnification: ×200.
	Fig. 7. The spectrum of comorbidity (A) and the combination of the frequency of comorbid conditions (B) of those who died as a result of COVID-19 (%).
	Fig. 8. Frequency and spectrum of pathological-anatomical signs detection of thrombotic complications in patients who died due to COVID-19 (%).
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	Рисунки
	Рис. 1А. Зразок ольфакторної слизової оболонки хворого на COVID-19 із загальними ознаками гострих запальних змін, забарвлення гематоксиліном та еозином. 
	Рис. 1Б. Частково позитивна експресія рецепторів до ольфакторного маркерного протеїну (OMP) ольфакторними рецепторними клітинами хворого на COVID-19, OMP.
	Рис. 1В. Частково позитивна експресія рецепторів до нейроспецифічного бета-III тубуліну (клон TuJ-1) ольфакторними рецепторними клітинами хворого на COVID-19, TuJ-1.
	Рис. 1Г.Вогнищева відсутність експресії рецепторів до ангіотензинперетворювального ензиму (ACE-2) ольфакторними рецепторними клітинами хворого на COVID-19, ACE-2. 
	Рис. 1Д. Позитивна реакція рецепторів нейронів ольфакторної цибулини з антитілами до ангіотензинперетворювального ензиму (ACE-2) померлого зі спростованим діагнозом COVID-19, ACE-2. 
	Рис. 1Е. Вогнищево позитивна експресія рецепторів до ангіотензинперетворювального ензиму (ACE-2) в нейронах ольфакторної цибулини хворого на COVID-19, ACE-2. 
	Рис. 2. Середня кількість OMP-, TuJ-1-та ACE-2-позитивних клітин у полі зору при збільшенні ×200 під час дослідження зрізів ольфакторної слизової оболонки носової порожнини контрольної групи та хворих із лабораторно підтвердженим інфікуванням коронавірусом SARS-CoV-2; середня кількість ACE-2-позитивних клітин у полі зору при збільшенні ×200 під час дослідження зрізів ольфакторних цибулин контрольної групи та хворих із лабораторно підтвердженим інфікуванням коронавірусом SARS-CoV-2.
	Рис. 3. Схематичне зображення механізму сприйняття нюхових відчуттів і його порушень (елементи графіки запозичені з дослідження R. Butowt та C. S. von Bartheld [2]). 
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	Рисунки
	Рис. 1. Кореляційні структури показників імунітету хворих із гострим і тривалим перебігом у гострому періоді ІМ.
	Рис. 2. Кореляційні патогенетичні патерни системи імунітету хворих із гострим і тривалим перебігом ІМ.
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	Table 1. The level of GFAP expression in the various regions of the rat brain in different studied groups expressed in the percent of positive labels in standardized field of view of the microscope (S rel. (%)). Data are displayed as median (Me) and lower, upper quartiles (Q1; Q3)

	Figures
	Fig. 1. The dynamics of GFAP+ expression after CLP-procedure in the cerebral cortex of animals in the lethal group.
	Fig. 2. The dynamics of GFAP+ expression after CLP-procedure in the subcortical white matter of animals in the lethal group.
	Fig. 3. The dynamics of GFAP+ expression after CLP-procedure in the hippocampus of animals in the lethal group.
	Fig. 4. The dynamics of GFAP+ expression after CLP-procedure in the caudate nucleus/putamen of animals in the lethal group.
	Fig. 5. Cortical expression of GFAP in the control rat 48 h after the sham procedure (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 6. Cortical expression of GFAP in the survived rat 48 h after the operation. (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 7. White matter expression of GFAP in the control rat 48 h after the sham procedure. (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 8. White matter expression of GFAP in the survived rat 48 h after the operation. (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 9. Hippocampal expression of GFAP in the control rat 48 h after the sham procedure (anti-GFAP, Thermo Scientific, USA) ×200.
	Fig. 10. Hippocampal expression of GFAP in the survived rat 48 h after the operation. (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 11. Caudate nucleus/putamen expression of GFAP in the control rat 48 h after the sham procedure (anti-GFAP, Thermo Scientific, USA). ×200.
	Fig. 12. Caudate nucleus/putamen expression of GFAP in the survived rat 48 h after the operation. (anti-GFAP, Thermo Scientific, USA). ×200. 
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	Рисунки
	Рис. 1. Схема розташування датчиків багатоканального імпеданс-рН-метричного зонда. 
	Рис. 2. Частота клінічних симптомів гастроезофагеального рефлюксу впродовж тижня після операції (за опитувальником GERD-Q).
	Рис. 3. Приклади епізодів рефлюксу під час моніторингу рН-імпедансу. Стрілка, спрямована вниз, показує фізіологічний ковток, стрілки вгору вказують на епізоди рефлюксу. 
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	Рисунки
	Рис. 1. Мікроскопічні зміни в плаценті пацієнток 1а підгрупи, у яких вагітність через 16 тижнів завершилася викиднем. А: материнський внутрішній інфаркт; Б: децидуальна артеріопатія з поверхневою імплантацією судин. Забарвлення: А – гематоксиліном та еозином, Б – за ван Гізоном. Зб.: А – ×100, Б – ×300.
	Рис. 2. Мікроскопічні й імуногістохімічні зміни в плаценті пацієнток 1а підгрупи, у яких вагітність через 21 тиждень завершилася викиднем. А: вогнища некрозу децидуальних клітин; Б: дистрофічні зміни і апоптоз децидуальних клітин; В: відсутність експресії СD105; Г: нерівномірна експресія СD31. Забарвлення: А, Б – гематоксиліном та еозином; В – CD105/Endoglin/TGFβ 1/3 Rece
	Рис. 3. Мікроскопічні й імуногістохімічні зміни в плаценті пацієнток 1в підгрупи, в яких вагітність закінчилася пологами в 39 тижнів. А: поодинокі ділянки дистрофічних змін, мікровідшарування децидуальної оболонки; Б: ворсинки з прискореним дозріванням і частковим порушенням перфузії; В: ділянки незрілого екстравільозного трофобласта та незрілих ворсинок. 
	Рис. 4. Імуногістохімічна характеристика плаценти жінок контрольної групи (40 тижнів вагітності). А: CD31/PECAM-1 (клон JC/70A); Б: CD105/Endoglin/TGFβ 1/3 Receptor; В: VEGF; Г: Bcl-2α Ab-1 (клон 100/D5). Зб.: А, Б, В, Г ×100.
	Рис. 4. Імуногістохімічна характеристика плаценти жінок контрольної групи (40 тижнів вагітності). А: CD31/PECAM-1 (клон JC/70A); Б: CD105/Endoglin/TGFβ 1/3 Receptor; В: VEGF; Г: Bcl-2α Ab-1 (клон 100/D5). Зб.: А, Б, В, Г ×100.
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	Table 1. Characterization of health disorders depending on their association with the COVID-19 pandemic and quarantine-related stress in combatants

	Figures
	Fig. 1. Distribution of health disorders according to the criterion of association with COVID-19-related pandemic stress. 
	Fig. 2. Graphical representation of groups of health disorders associated with the COVID-19-related pandemic and quarantine.
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	Рисунки
	Рис. 1. Аденокарцинома G3 із пухлинним брунькуванням 3 ст. Забарвлення гематоксиліном та еозином. Зб. ×100.
	Рис. 2. Безрецидивна виживаність пацієнтів ІІА та ІІВ підгруп.
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	c356-364
	Таблиці
	Table 1. Clinical data for the 6 patients who underwent AA surgery during pregnancy or immediately after delivery

	Рисунки
	Fig. 1. Patient A, MFS. AA wall fragment. А. Defect of the elastic framework of the media; fuchselin staining, ×100. В. Replacement fibrosis; picrofuchsin staining, ×200. С. Intimal tear; H&E staining, ×40.
	Fig. 2. Patient B, MFS. AA wall fragment. А. Elastopathy of the media with the destruction of elastic membranes, rupture of the intima; fuchselin staining, ×100. В. Collagen is thinned, pale, disorganized; picrofuchsin staining, ×100. C. Disorientation, dystrophy, necrosis of SMCs; H&E staining, ×100. D. Intima lipid deposition; Sudan III–IV staining, ×200.
	Fig. 3. Patient C, MFS. AA wall fragment. А. Defibering and polymorphism of EM of the media; fuchselin staining, ×100. В. Swelling of the collagen fibers of the media; picrofuchsin staining, ×100. C. Leukocyte infiltration of the adventitia, media dissection; H&E staining, ×40. D. Lipoidosis of the intima and subintimal layer of the media; sudan III–IV staining, ×100.
	Fig. 4. Patient D, renal hypertension, AA wall fragment. А. The EM of the media are stretched, collapsed in the middle layer; fuchselin staining, ×100. В. The intercellular matrix of the media is represented mainly by collagen; picrofuchsin staining, ×400. C. Collagen lysis with the destruction of other media structures; picrofuchsin staining, ×400. D. The plane of strati
	Fig. 5. Patient E, CoA, BAV. AA wall fragment. A. Chains of fuchselinophilic granules are observed on the sides of individual fragments of elastic membranes; fuchselin staining, ×400. B. Collagen of the extracellular matrix is hypochromic, swollen; picrofuchsin staining, ×200. C. Dissection of the AA wall in the area of lysis of collagen and other structures; fuchselin staining, ×400. D. Intimal and media lipoidosis in the area of smooth muscle cell destruction; Sudan III–IV staining, ×100.
	Fig. 6. Patient F. Preeclampsia, 38 weeks of gestation. AA wall fragment. А. Intra- and extracellular edema; H&E staining, ×400. В. Dissociation and ruptures of elastic membranes; fuchselin staining, ×200. С. Swelling and lysis of collagen; picrofuchsin staining, ×200.
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	Fig. 1. Transient AV block of the 3 degree on the background of AF.
	Fig. 2. Pacemaker rhythm (VVI regimen), left axis deviation (aFQRS = -46.2), HR – 70 bpm, QRS – 54 ms, QTc – 370 ms.



