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Pathomorphological parameters of sepsis-associated encephalopathy
in deceased septic patients without purulent lesions to the brain
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Sepsis-associated encephalopathy (SAE) clinically manifests by delirium and decreased consciousness less than
15 points on Glasgow Coma Scale. SAE pathophysiology includes neuroinflammation, ischemic-hypoxic and
dysmetabolic mechanisms. Despite the high frequency and the important role in thanatogenesis, pathomorpho-
logical criteria of SAE remain to be defined.

The aim of the study was to specify the key pathomorphological parameters of sepsis-associated encephalopathy
in deceased septic patients without purulent lesions to the brain by defining the changes of neurogliovascular unit
and the level of tissue ammonia.

Material and methods. Using pathohistological, histochemical, and immunohistochemical methods we studied
cerebral cortex and white matter, hippocampus, thalamus, and cerebellum of 35 deceased septic patients with
SAE in comparison with the control group, which included 30 patients who died from acute cardiovascular failure
without CNS pathology.

Results. In SAE, small foci of encephalolysis due to thrombosis of microvessels, ischemic-hypoxic and apoptotic changes
in neurons are associated with the following parameters that are reliably (p < 0.05) different from the control group: higher
(up to 199.48 %) level of tissue ammonia and increased number (up to 316.07 %) of caspase-3+ apoptotic neurons
in the cortex, hippocampus, thalamus, and cerebellum; in all studied brain regions, an increased expression level of
astrocytic glial fibrillary acidic protein (up to 192.69 %), glutamine synthetase (up to 134.41 %) and aquaporin-4 (up to
400.8 %}; significant (up to 947.01 %) expansion of perivascular and pericellular “edematous” spaces, increased (up to
479.58 %) immunopositive area of extravascular CD68+ microgliocytes and increased (up to 374.43 %) proportion of
CD68+ ameboid microgliocytes, increased (up to 3.66 times) number of Alzheimer type 2 astrocytes in cerebral cortex,
thalamus, and cerebellum; increased (up to 2 times) number of amyloid bodies in the thalamus and cerebellum.

Conclusions. The obtained data indicate that the delirious state, loss of consciousness and other manifestations
of SAE are associated with ischemic-hypoxic and ammonia-induced ischemic and apoptotic changes of the brain
neurones; small foci of encephalolysis; adaptive remodeling and dystrophic changes of astrocytes; microglial
reactiveness with increased proportion of phagocytic microgliocytes; brain edema and dysfunctional glymphatics.

Modern medical technology. 2024;16(2):77-85

NatomopdonoriuHi napameTpu cencuc-acouiioBaHoi eHuedanonarii
B NOMEpPAUX XBOPUX Ha cencuc 6e3 rHilHoro ypakeHHs roAOBHOr0 MO3Ky

T. B. lynaTtHikoBa, A. M. TymaHcbka

Cencuc-acouinioBaHy eHuedanonarito (CAE) kniHiYHO BUSBNSHOTL 3a AENIPIO3HIM CTAHOM i 3HVKEHHSIM CBIZIOMOCTI
XBOPYMX Hkye 3a 15 6anis 3a Wwkasnoto kom [Mmasro. MNatodisionoris CAE Bktovae Heipo3ananeHHs, iLuemivyHo-Ti-
MOKCUYHI Ta MeTaboniyHi 3MiHM TkaHWHW ronosHoro Mo3ky (TM). HesBaxatouum Ha BUCOKY YacToTy po3BUTKY Ta
BaXINMBY POnb y TaHaToreHesi, natomopdornoriyti kputepii CAE 3anuiiatoTsest HEBU3HAYEHUMM.

Merta po60T1 - BCTAHOBUTI OCHOBHI NaTOMOPONOriyHi 3MiHW HEPOrnioBacKyNsPHOr0 KOMNMEKCY Ta PiBHSA Tka-
HWHHOTO amiaky B roflOBHOMY MO3KY Mpu CEncuc-acoLiioBaHil eHuedanonarii y noMepnmx XBopux Ha cencuc bes
THIIHOTO YP@XXEHHS roNOBHOMO MO3KY.

Marepiaau i metoau. [1aToricToNorvyHUMK, FICTOXIMIYHUMY, IMYHOTICTOXIMIYHUMU METOAAMM LOCAIAXEHO Kopy
Ta Biny pevoBuHy Benukux niskynb MM (BITM), rinokamn, Tanamyc i Mo304ok 35 NoMepnnx XBOpUX Ha CEMCUC i
CAE. OTpumaHi nokasHuK1 NOpiBHANK 3 napameTpamu rpynu KOHTPOrHo, ska Bkrodana 30 nomepnux Big rocTpoi
CEpLIEBO-CYAMHHOI HEAOCTATHOCTI NavieHTiB 6e3 naTonorii LleHTpanbHOi HEPBOBOI CUCTEMN.

Pesyabratu. IMpn CAE ApibHi ocepeakn eHuedanonisncy yepes TpoMb603 MIKpOCYAMH, iLLEMIYHO-TINOKCUYHI 1
anonToTUYHI 3MiHU HelpoHiB Yy MM acouiioBaHi 3 TakuMu napameTpami KOHTPOMBHOI rpynu, WO AOCTOBIPHO
BigpiaHanucs (p < 0,05): y kopi BMMM, rinokamni, Tanamyci Ta MO304Ky BU3HA4YeHO BULLWIA piBeHb (80 199,48 %)
TKaHWHHOrO amiaky Ta 6inbLuy KinbkicTb (o 316,07 %) kacnasa-3+ anonTOTUYHNX HEPOHIB; Y BCIX AOCTIMKEHNX
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Bigainax 'M BCTaHOBNEHO NigBULLEHMIA piBEHb ekcnpecii acTpouuTapHoro rniodibpunspHoro binka (go 192,69 %),
rnoTamiHcuHTeTasn (fo 134,41 %) ta aksanopuHy-4 (8o 400,8 %), aHauHe (8o 947,01 %) posiumpeHHs nepusa-
CKYNSIPHUX i NepuLEentonsipHnx «HabpsikoBrx» npocTopis, GinbLy nnotwy (1o 479,58 %) excnpecii nosacyanHHUX
CD68+ mikporniouuTiB i 6inbLuy yacTky (8o 374,43 %) CD68+ ameboigHux mikporniouuTi; y kopi BIMM, Tanamyci
Ta MO304Ky 3adhikcoBaHo BinbLuy KinbkicTb (10 3,66 pasa) acTpouuTie AnbLreiimepa 2 Tvny; y Tanamyci Ta Mo304Ky
BCTaHOBIEHO BinbLuy KinbkicTb (10 2 pasiB) aminoigHux Tinel.

BucHoBku. Pe3ynkTaty cBigyath, Lo Aenipio3Huii CTaH, 3HWKEHHS CBifoMOCTi Ta iHwi nposiBu CAE acoujinoBaHi
3 iLIEMIYHO-TINOKCUYHMMM 11 aMiak-iHAYKOBaHUMU iLLEMIYHUMM, aNONTOTUYHUMU 3MiHaMK HelipoHia MM, apibHMK
ocepeakamu eHuedanonisucy, aganTMBHUM PEMOLENIOBAHHAM | AUCTPOMIYHUMM 3MIHAMY aCTPOLWTIB, aKTUBALIED
peakTWUBHOI Mikpornii 3i 30iNbLUEHHSM YaCTKW MIKPOTMIOLMTIB, L0 (DaroLmMTyIOTh, a Takox Habpsikom MM i aucdyHk-

Lieto rmimMcbaTyHoi cucTemm.

CyuacHi MeanuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 77-85

According to “Sepsis-3"-2016 consensus, sepsis is defined as
a life-threatening organ dysfunction conditioned by dysregulated
host response to infection and can develop as sepsis or septic
shock [1]. According to the pathomorphological features, both
types can manifest in two main forms — septicemia and septico-
pyemia, although these types of sepsis are not separately defined
in ICD-10. During septicopyemia, sepsis-induced brain damage
morphologically manifests by a metastatic septic-embolic brain
abscesses, meningoencephalitis, purulent ventriculitis, vasculitis,
as well as multiple microhemorrhages, microvascular thrombosis
and microinfarcts mainly in the cerebral white matter [2].

Sepsis-associated encephalopathy (SAE) is widely consi-
dered as infectious non-invasive damage to the brain, which is
clinically manifested by delirium and decreased patients’ con-
sciousness below 15 points on the Glasgow coma scale (GCS)
in the exclusion of other potential neuroaggressive factors [3].
SAE can develop both in septicemia and in septicopyemia without
purulent lesions to the brain. Simultaneously, B. H. Singer at al.
using the cultural PCR-gene sequencing of brain tissue provided
evidence for the presence of viable intestinal type bacteria in the
rodent brain in CLP-abdominal sepsis and in the postmortem brain
of septic patients without metastatic abscess [4]. The latter causes
some uncertainty of the pathogenetic factors of SAE initiation. The
pathophysiology of SAE includes neuroinflammation, ischemic
damage, and metabolic shifts in neural tissue. Recently, hyper-
ammonemia was proven as important factor of neuroaggression
in sepsis. It can cause the so-called hyperammonemic encepha-
lopathy and can be conditioned by multiple organ dysfunction
syndrome (MODS), specific infection, the side effect of certain
pharmaceuticals, and other factors [5,6].

A common component of septic MODS, which most likely
causes hyperammonemia, is sepsis-associated liver injury (SALI),
which clinically manifests as cholestasis, hypoxic hepatitis, and
coagulopathy and is accompanied by a decrease in the syn-
thetic, detoxification, and excretory liver functions [7]. Recently,
hyperammonemia has been proposed as a new biomarker of
sepsis and independent risk factor for short-term mortality of
septic patients [8,9] including SAE patients without liver injury [6].
Brain pathomorphological changes in deceased septic patients
with SALI and experimental CLP-rats were partially described in
our previous studies [10] and included increased histochemical
(HC) tissue ammonia levels, appearance of Alzheimer type 2
astrocytes (AA2), and increased expression of astroglial proteins
GFAP, GS, and AQP4.

In addition to the uncovered pathomorphological changes
in other components of the neurogliovascular unit (NGVU), the
question remains whether such changes are present and how
pronounced they are in the brain of deceased septic patients
with intravitaly confirmed SAE, and whether they can be used
for postmortem diagnosis of SAE.

Aim
The aim of the study was to specify the key pathomorphological
parameters of sepsis-associated encephalopathy in deceased

septic patients without purulent lesions to the brain by defining the
changes of neurogliovascular unit and the level of tissue ammonia.

Materials and methods

The study was performed on authopsy material of 35 deceased
patients with abdominal sepsis (mean age 67.65 £ 6.36 y. 0.),
who had a decrease in consciousness less than 15 points of
GCS (SAE) 1-12 days before death; median values of GCS were
9.00 (6.00; 12.00) points. Cases of septic meningoencephalitis,
including abscess encephalitis, as well as chronic liver disease,
alcoholism, endocrine diseases, and other chronic toxic-metabolic
diseases were excluded from the study. The causative factors of
abdominal sepsis were represented by complications of peptic
ulcer disease of stomach and duodenum, as well as inflammatory
bowel diseases (n =21; 60.00 %), and pancreonecrosis (n = 14;
40.00 %). 20 (57.14 %) of the 35 patients were diagnosed with
signs of SALI accompanied by liver dysfunction / failure, which
was characterized by an increase in serum bilirubin (according
to Sequential Organ Failure Assessment score, SOFA) and was
morphologically confirmed by the presence of focal lymphohis-
tiocytic infiltration of the portal tracts, fatty dystrophy and small
foci centrilobular necrosis of hepatocytes, focal proliferation of
ductular epithelium, dilation of bile capillaries with cholestasis.
Among other components of MODS according to the SOFAscale,
signs of other forms of organ dysfunction / failure were observed
in patients during their lifetime: renal (n = 22; 62.85 %) and car-
diovascular (n = 29; 82.85 %) (according to the level of serum
creatinine and mean arterial pressure respectively), coagulopathy
(n =16; 45.71 %) (according to the level of thrombocytopenia),
and in 26 cases (74.28 %) signs of respiratory failure against the
background of focal purulent-fibrinous pneumonia and/or res-
piratory distress syndrome of adults were determined (Table 1).
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Table 1. Distribution of organ dysfunction / failure in deceased sepsis patients with CAE

Patient’s No. Organ dysfunction / failure
in order SAE (points) Liver Kidney Circulatory Lungs Coagulopathy
1 GCS=10 - - + + -
2 GCS =12 - + + - +
3 GCS=9 + - + + +
4 GCS=8 + + + + -
5 GCS=12 - + + - -
6 GCS =13 - - + - -
7 GCS=6 + + - + +
8 GCS=7 + - + + -
9 GCS=11 - + - + -
10 GCS=12 - + + - +
" GCS=6 + + + + -
12 GCS=6 + + + + -
13 GCS=5 + + + + +
14 GCS=13 - + + - -
15 GCS=6 + + + + +
16 GCS=7 + + + + +
17 GCS=5 + + + + -
18 GCS=9 + - + + -
19 GCS=6 + + + + +
20 GCS=13 - - + - -
21 GCS=9 + - - n +
22 GCS=6 + + + + +
23 GCS =12 - - + - +
24 GCS=10 - + + + -
25 GCS=12 - - + - -
26 GCS=6 + + + + +
27 GCS=5 + + + + +
28 GCS=7 + + + + -
29 GCS=10 + - - + -
30 GCS=12 - - + - -
3 GCS=6 + + + + +
32 GCS=5 + + + + +
33 GCS =11 - - - + -
34 GCS=10 - + - + -
35 GCS=9 - - + + +
GCS: Glasgow Coma Scale; +: presence; —: absence.
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The conditional control group included patients who died from
acute cardiovascular failure, without toxic-metabolic pathology
and brain diseases (n = 30).

Sectional material was collected in the amount recommended
for routine pathological diagnosis of the diseases. Cortical sam-
ples from the frontal, parietal, temporal, and occipital lobes of the
cerebral large hemispheres, thalamus, striatum, and cerebellum
were fixed in 10 % buffered formalin and embedded in paraffin
blocks. Serial 4 pm sections for microscopic analysis (hemato-
xylin and eosin staining), histochemical (HC) and immunohisto-
chemical (IHC) studies were produced by the precession rotary
microtome HM3600 (“MICROM Laborgerate GmbH”, Germany).
Ammonia determination in paraffin brain sections was performed
by HC method using Nessler’s reagent according to V. Gutiérrez-
de-Juan etal. [11]. IHC studies were performed in paraffin sections
using the UltraVision Quanto HRP + DAB System visualization
system (Thermo Scientific, USA). The level of neuronal apop-
totic changes was detected using Mo a-Hu Caspase 3 (Casp3)
(CPP32) Ab-3 (Clone 3CSP03, Thermo Scientific Inc., USA);
synaptic vesicles quantities in presynaptic terminals were iden-
tified by Mo anti-synaptophysin (Syn) Ab (Clone SY38, Thermo
Scientific Inc., USA); to identify astrocytic changes were used
Mo anti-GFAP Ab (Clone ASTRO6, Thermo Scientific Inc., USA),
Rb polyclonal anti-GS Ab (Thermo Scientific Inc., USA) and Rb
polyclonal anti-AQP4 Ab (Thermo Scientific Inc., USA); microglia
and ameboid microgliocytes were identified by Mo a-Hu CD68
Ab (clone PG-M1, Dako, Denmark).

Morphometric analysis was performed in the microscope
Scope A1 “Carl Zeiss” (Germany) with camera Jenoptik Progres
Gryphax 60N-C1”1,0x426114 (Germany) using morphometric
software. HC ammonia expression and IHC expression of
synaptophysin were determined in ImageJ (National Institutes
of Health, USA) using automatic mode with standard plug-in
colour deconvolution “H DAB” in 5 standardized fields of view
(SFV) x200 of four mentioned brain regions in each case and
were expressed in conventional units of optical density (CUOD).
With CUOD values from 0 to 20, ammonia and synaptophysin
expression were considered negative (“-"); 21-50 — weak (“+”);
51-100 — moderate (“++"); 2101 — strong (“+++7).

Using Videotest-Morphology 5.2.0.158 (LLC “VideoTest")
software, in 5 SFV x200 of each case, in four brain regions
were determined the relative area (Srel. %) of immunopositive
material of GFAP, GS, AQP4, and CD68, the percentage of
Caspase 3+ neurons (%), and at magnification x400 — per-
centage of CD68+ ameboid microgliocytes (%). In each studied
brain region, in 5 SFV x400, the mean area of “empty” (swollen)
pericellular and perivascular spaces (um?)as well as the ave-
rage number of amyloid bodies (AB) were calculated. In 20 SFV
of each case, the number of Alzheimer type 2 astrocytes was
determined and 4 degrees of AA2-astrocytosis were identified:
1-5AA2 - 0 degree; 6-10 AA2 — | degree (weak AA2-astrocy-
tosis); 11-20 AA2 — I degree (moderate); 21 or more AA2 - Il
degree (severe) [10].

Data were processed using the Statistica ®13.0 package
(StatSoft Inc., License No. JPZ8041382130ARCN10-J). Results
were represented as median (Me) with range (Q1; Q3). The
Mann-Whitney U-test was used to compare two groups, and

the Kruskal-Wallis test was used for two or more groups. The
results were considered statistically significant at the level of
95 % (p < 0.05).

Results

Regardless of the causative factor of abdominal sepsis, as
well as its clinical (sepsis / septic shock) and pathomorphological
(septicaemia/ septicopyemia) course, pathohistological examina-
tion revealed diffuse focal microvascular thrombosis, small foci of
encephalolysis, microhemorrhages mainly in the cerebral cortex,
white matter and hippocampus. In all cases, hemomicrocirculatory
disorders were combined with apoptotic and ischemic changes
in neurons, widespread and variably expressed perineuronal
glial satellitetosis and predominantly perivascular edema. The
comprehensive study showed that the parameters of the brain
NGVU in deceased patients with SAE significantly and reliably
differ from the control indicators.

In SAE patients, four out of five studied brain regions were
characterized by weak to moderate granular expression of ammo-
nia precipitates, which reliably (p < 0.05) exceeded the indicators
of the control group with negative ammonia expression. In the
cortex this relation was 34.31 (25.73; 62.12) vs 18.14 (15.26;
19.53) CUOD (89.14 % higher); hippocampus — 25.26 (21.73;
34.56) vs 17.25(14.68; 18.72) CUOD (46.43 % higher); thalamus
—-57.65(53.41; 87.16) vs 19.25 (16.58; 19.72) CUOD (199.48 %
higher); cerebellum —50.67 (47.42; 81.14) vs 19.74 (18.32; 19.83)
CUOD (156.68 % higher), respectively (Fig. 1, 2). By this, cortical
and hippocampal ammonia expression defined as weak (“+"),
while thalamic and cerebellar as moderate (“++”). Cerebral white
matter showed only a tendency to increase ammonia expression,
which was not statistically significant (p > 0.05).

An increase in brain tissue ammonia in SAE was associ-
ated with structural and functional remodeling of NGVU cells.
Hematoxylin-eosin stained sections of the cortex, hippocampus,
thalamus, and cerebellum showed mainly ischemic-changed and
apoptotic neurons that had reduced, compact, triangular profiles.

Simultaneously, IHC revealed significantly (p < 0.05) higher
percentage of Caspase-3+ apoptotic neurons compared to
control: in the cortex, the relation was 17.35 (12.16; 18.12) %
vs 5.63 (3.29; 8.68) % (208.17 % higher); hippocampus —
15.27 (14.86; 16.56) % vs 3.67 (2.83; 5.36) % (316.07 % higher);
thalamus — to 12.15 (10.83; 17.82) % vs 3.25 (2.74; 4.67) %
(273.84 % higher); cerebellum — 12.57 (11.43; 16.14) % vs
4.25(2.16; 5.24) % (195.76 % higher), respectively (Fig. 1, 3).In
addition to signs of neuronal death, the minor tendency (p > 0.05)
to decrease in the neuronal synaptic transmission was found by
the reduced optical density of Synaptophysin: in the cortex —
54.52 (50.86; 67.38) CUOD vs 61.65 (56.23; 71.34) CUQOD; hip-
pocampus —51.24 (49.72; 65.95) CUOD vs 54.72 (51.12; 58.63)
CUOD; thalamus —53.61 (51.73; 64.48) CUOD vs 60.48 (57.92;
65.35) CUOD; cerebellum — 49.45 (45.68; 50.21) CUOD vs
51.37 (48.63; 53.92) CUOD, respectively (Fig. 1).

In SAE brain significant reactive changes were observed in
astrocytes. Thus, GFAP, the main astrocytic cytoskeletal protein,
showed a significant and reliable (p < 0.05) growth compared to
control in all studied brain regions: in the cortex — 13.23 (12.67;
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22.65) % vs 4.52 (4.23; 5.57) % (192.69 % higher); white matter
—51.26 (46.85; 53.41) % vs 18.20 (17.11; 18.43) % (181.64 %
higher); hippocampus — 15.57 (14.69; 18.14) % vs 7.10 (6.58;
7.89) % (119.29 % higher); thalamus — 11.68 (8.59; 12.42) % vs
6.36 (5.91; 6.79) % (83.64 % higher); cerebellum - 11.03 (9.52;
14.47) % vs 5.59 (5.18; 5.83) % (97.31 % higher), respective-
ly (Figs. 1, 4).

At the same time, reliable (p < 0.05) increase in the level of
the astrocyte-specific ammonia detoxification enzyme GS was
determined in the cortex — 8.20 (7.11; 12.53) % vs 4.29 (2.26;
5.63) % (91.14 % higher); white matter — 0.95 (0.66; 1.78) % vs
0.53 (0.34; 0.60) % (79.24 % higher); thalamus — 5.04 (4.83;
7.69) % vs 2.15 (1.73; 3.45) % (134.41 % higher); cerebellum
- 4.66 (3.11; 6.72) % vs 2.43 (0.63; 2.84) % (91.76 % higher),
respectively (Figs. 1, 5). In the hippocampus, GS expression was
characterized only by a tendency (p > 0.05) to increase compared
to control cases — 3.15 (3.02; 5.23) % vs 2.25 (0.53; 3.90) %.
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Fig. 1. Median indicators of pathomorphological parameters in
cerebral cortex (A), cerebral white matter (B), hippocampus (C),
thalamus (D), cerebellum (E) of deceased septic patients with
SAE compared to control.

The expression of AQP4, the main water channel protein
in the CNS, in SAE brain was also characterized by reliable
(p < 0.05) elevation comparing to control indicators: in the cor-
tex — 12.47 (11.61; 15.48) % vs 3.40 (3.22; 4.25) % (266.76 %
higher); white matter —6.26 (5.73; 9.84) % vs 1.25(0.75; 1.34) %
(400.8 % higher); hippocampus — 12.65 (11.48; 14.36) % vs
4.26 (4.17; 5.25) % (196.94 % higher); thalamus - 6.85 (6.12;
7.09) % vs 1.43 (0.43; 1.68) % (379.02 % higher); cerebellum
- 11.57 (10.05; 13.71) % vs 3.16 (2.47; 3.75) % (266.13 %
higher), respectively (Figs. 1, 6). With this, all studied brain
regions showed reliably (p < 0.05) increased the average area
of perivascular and pericellular tissue “edematous” spaces. The
medians of the relative area of these spaces were compared
as: in the cortex — 109.15 (106.45; 110.46) um? vs 11.63 (9.48;
14.25) um? (838.52 % higher); white matter — 89.14 (84.58; 95.45)
um? vs 9.45 (7.24; 9.56) um?(843.28 % higher); hippocampus
—76.42 (73.51; 84.48) um? vs 8.64 (6.38; 9.59) um? (784.49 %
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Fig. 2. Moderate (“++”) HC ammonia expression (in CUOD) with the presence of single AA2-astrocytes (red arrows) in the thalamus of a
deceased septic patient with SAE. HC reaction with Nessler's reagent. Mg. x400.

Fig. 3. Caspase+ neurons in the cortex of a deceased septic patient with SAE. Mo monoclonal antibody - Caspase 3 (CPP32) Ab-3 (clone
3CSP03, Thermo Scientific Inc., USA). Mg. x400.

Fig. 4. Hyperexpression of GFAP in the cerebral cortex of a deceased septic patient with SAE. Mo monoclonal anti-GFAP Ab (clone ASTRO6,
Thermo Scientific Inc., USA). Mg. x200.

Fig. 5. Hyperexpression of GS in the thalamus of a deceased septic patient with SAE. Rb polyclonal anti-GS Ab (Thermo Scientific Inc.,
USA). Mg. x400.

Fig. 6. Hyperexpression of AQP4 in the thalamus of a deceased septic patient with SAE. Rb polyclonal anti-AQP4 Ab (Thermo Scientific
Inc., USA). Mg. x400.

Fig. 7. Hyperexpression of CD68+ and numerous ameboid microgliocytes (red arrows) in the cortex of a deceased septic patient with
SAE. Mo a-Hu CD68 Ab (clone PG-M1, RTU, Dako, Denmark) Mg. x400.
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higher); thalamus — 105.33 (96.71; 108.44) ym? vs 10.06 (8.15;
11.45) um?2 (947.01 % higher); cerebellum — 102.56 (99.64;
114.06) vs 10.23 (9.98; 11.56) um?(902.54 % higher), respec-
tively (Fig. 1).

A peculiar sign of reactive astrocytic remodeling in the brain is
the accumulation of Alzheimer type 2 astrocytes (AA2-astrocytosis).
In contrast to control group, where AA2-astrocytosis was absent,
the weak (“+” - in the cortex) and moderate (“++” —in the thalamus
and cerebellum) AA2-astrocytosis was revealed in the brain of SAE
patients. regions of SAE patients. The comparison between the
medians of the AA2 number in SAE and control patients was as
follows: in the cortex — 8.00 (5.00; 12.00) units vs 3.00 (2.00; 4.00)
units (exceeds 2.66 times); thalamus — 12.00 (9.00; 15.50) units vs
4.00 (3.00; 6.00) units (exceeds 3 times); cerebellum —11.00 (9.00;
11.50) units vs 3.00 (4.00; 6.00) units (exceeds 3.66 times) respec-
tively, p < 0.05 (Figs. 1, 2). In the white matter and hippocampus,
despite a statistically significant increase in the AA2 number, AA2-as-
trocytosis was not determined according to the scale we used.

Brain tissue damage and decay processes, as well as astro-
cytic dysfunction in SAE brain were proved by the significantly
(p < 0.05) increased number of amyloid bodies in thalamus and
cerebellum (increase up to 2 times): 4.00 (4.00; 5.00) units vs
2.00 (1.00; 3.00) units and 4.00 (3.00; 5.50) units vs 2.00 (1.50;
2.00) units, respectively. In the cortex, white matter, and hip-
pocampus, the number of amyloid bodies did not statistically
differ from the control group (p > 0.05) (Fig. 1).

The expression area of the extravascular reactive CD68+
microglia was reliably (p < 0.05) increased compared to control:
in the cortex — 15.52 (11.43; 16.68) % vs 3.45 (2.37; 4.68) %
(349.85 % higher); white matter — 25.27 (19.66; 28.59) %
vs 4.36 (2.54; 5.12) % (479.58 % higher); hippocampus —
23.25(8.47;17.58) % vs 4.11 (2.65; 4.86) % (465.69 % higher);
thalamus —8.38 (7.96; 9.39) % vs 3.63 (2.12; 3.97) % (130.85 %
higher); cerebellum—9.42 (8.93; 10.51) % vs 3.25 (2.44; 4.34) %
(189.84 % higher), respectively (Figs. 1, 7).

Atthe same time, the percentage of CD68+ ameboid microglia
was also significantly (p < 0.05) higher compared to control: in the
cortex—16.89(10.25; 19.32) % vs 3.56 (3.14; 4.26) % (374.43 %
higher); white matter — 30.47 (18.86; 33.56) % vs 6.75 (4.48;
8.37) % (351.40 % higher); hippocampus — 24.28 (20.45;
24.49) % vs 5.48 (4.73; 7.29) % (343.06 % higher); thalamus -
10.05 (9.83; 11.46) % vs 2.72 (2.54; 3.69) % (269.48 % higher);
cerebellum — 16.46 (15.35; 20.56) % vs 4.36 (3.64; 4.83) %
(277.52 % higher), respectively (Figs. 1, 7).

Discussion

The results of the study showed that the SAE brain is charac-
terized by a significant morpho-functional changes in the NGVU,
which can represent the anatomical substrate of the delirious
symptoms, as well as loss of patient’s consciousness. In a recent
study, X. Lu et al. [3] attempted to classify SAE and identified four
clinic-pathophysiological phenotypes:

1. ischemic-hypoxic (in hypoxemia and septic shock);

2. metabolic (serum urea nitrogen > 17.85 mmol/l, or glucose
< 2.5 mmolll, or INR > 2.5 and AST or ALT > 200 U/l, or sodium
<120/>160 mmol/l);

3. mixed (ischemic-hypoxic + metabolic);

4. unclassified.

The authors point out that the mixed SAE phenotype is as-
sociated with the highest risk of in-hospital mortality. Considering
the organ failure spectrum in our cohort patients, we can assume
that there was no pure metabolic variant of SAE, and only is-
chemic-hypoxic and mixed types were observed with a significant
predominance of the latter. This indicates that in the conditions
of severe sepsis with SAE and lethal outcome, the combinative
mechanisms of CNS neuroaggression play a golden role. The
pathomorphological evidence of the metabolic component of
SAE was represented by weak and moderate accumulation
of ammonia in thalamus, cerebellum, cortex and, to a lesser
extent, in the hippocampus. Considering that, 57.14 % patients
were diagnosed with clinical and pathomorphological signs of
sepsis-associated liver injury, the accumulation of brain tissue
ammonia was most likely caused by liver failure that developed
under these conditions.

In addition, recent studies have shown that in critically ill
patients of intensive care units (ICU), including those with sepsis,
hyperammonemia can be associated with states unrelated to liver
damage - “non-hepatic hyperammonemia” (NHHA) [12], which
can be caused by increased production, congenital and acquired
reduction of ammonia metabolism and excretion [13]. Increased
production of ammonia during sepsis can be due to nutritional and
enteral reasons, gastrointestinal bleeding, malignant tumors with
a high catabolic status, urease-producing infections of the urinary
tract and extraurinary localization, chemotherapy. While reduced
excretion of ammonia may be due to acute or chronic renal failure,
unrecognized congenital or acquired defects of the urea cycle,
treatment with anesthetics, analgetics and other pharmaceuticals
[12]. These conditions can cause fatal hyperammonemia, but
due to their relative rarity, the incidence of diagnosed NHHA in
ICU remains low. On the other hand, the latter may be due to the
lack of plasma ammonia monitoring in critically ill patients without
signs of liver injury [12].

The most likely reasons of NHHA in patients of our study
could be renal dysfunction / failure (according to the SOFA
scale) (occurred in 62.85 % of patients), gastrointestinal bleed-
ing (occurred in 31.42 % of patients) and parenteral nutrition
(in all patients). The ischemic-hypoxic mechanism of NGVU
changes occurred in almost all SAE patients, considering that
82.85 % of them had manifestations of cardiovascular failure
combined with respiratory failure (in 74.28 % of observations).
The ischemic component of NGVU damage in SAE was con-
firmed by small foci of encephalolysis, ischemic neurons, and
increased percentage of apoptotic caspase-3+ neurons in
the cortex, hippocampus, thalamus, and cerebellum. Among
studied neuron-rich brain regions, the tendency to the greatest
increase in the percentage of apoptotic neurons showed hip-
pocampus, as being one of the most hypoxia-sensitive brain
structures. Meanwhile, the optical density of synaptic vesicles
Synaptophysin protein expression in the interneuronal synaps-
es of the studied regions had only a tendency to decrease,
which may indicate less significant contribution of synaptic
malfunctions in the development of psychoneurological deficit
in SAE patients.
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The metabolic component of SAE in the form of tissue
ammonia accumulation was associated with the corresponding
changes in neuroglia, which were previously partially described
by us in septic patients with SALI. Thus, increased level of
ammonia-detoxifying astrocytic GS was observed in all studied
brain regions with a tendency to maximal values in the thalamus,
cerebellum, and cortex, and accompanied by the development of
mild-to-moderate Alzheimer-2 astrocytosis in these regions. This
combination evidences the active involvement of local astroglial
populations in the neutralization of excessive tissue ammonia
accompanied by selective astrocytic dysmetabolic dystrophy in
the final stages [14,15].

In parallel, the increased expression of the main astrocytic
cytoskeletal protein GFAP in all the above-mentioned regions was
associated with a tendency to the least pronounced elevation in
thalamus and cerebellum, while the maximal — in the white mat-
ter, cortex, and hippocampus. Neuroinflammatory mechanisms,
which are central in SAE pathogenesis and determine the cas-
cade of vasculo-glio-neuronal stimulation, mutual potentiation and
damage, are characterized by reactive remodeling of neuroglia,
where the hyperexpression of GFAP is a clear manifestation of
reactive astrocytosis. Moreover, the latter can also be caused
by ischemic-hypoxic damage to nervous tissue [16] with the
development of small foci reactive gliofibrosis.

The greatest increase in GFAP expression in the white matter,
cortex, and hippocampus in SAE confirms neuroanatomical ob-
servations of other authors considering relatively more significant
damage to these brain regions in sepsis [17]. On the other hand, the
smallestincrease in GFAP expression in the thalamic and cerebellar
areas can be explained by the reduced synthesis of these structural
proteins under the inhibitory effect of higher concentrations of tissue
ammonia [18] in these regions. Interestingly, despite the substantial
increase in cortical ammonia, the level of cortical GFAP was also
significantly increased. It can be assumed that this is due to a more
pronounced neuroinflammatory process and ischemic-hypoxic
changes in the cortex, which requires greater intensity and duration of
adaptive-reactive astrogliosis. The combined elevation of astrocytic
AQP4 expression with the area of “edematous” tissue spaces in all
five investigated brain regions during SAE indicates edematous
tissue changes that can have both vasogenic and cytotoxic mecha-
nisms and be associated with both ischemia-induced and ammo-
nia-induced overexpression AQP4, as well as glutamine-induced
hyperosmolar swelling of the perivascular and neuropil astroglia
[19]. Interestingly, the tendency for the highest increase in AQP4
was observed in the white matter and thalamus. If the latter can
be explained by the higher tissue ammonia, then the former, most
likely, can be associated with more pronounced hypoxic-ischemic
mechanisms of aquaporin induction [20].

At the same time, the expansion of the “edematous” tissue
spaces was approximately equally expressed among the studied
regions with the maximum rates in the thalamus and cerebellum
and the lowest values in the hippocampus. The absence of a
clear topical correlation between the maximal AQP4 levels and
the severity of tissue edema in the white matter can be explained
by the low local level of tissue ammonia, which excludes the glu-
tamin-osmotic mechanism and leaves only the ischemic-hypoxic
induction of astrocytic edema in this region.

The slight accumulation of amyloid bodies in the thalamus
and cerebellum of SAE brain indicates the development of relative
astrocytic insufficiency and dysfunction of the glymphatic system
of these regions with accumulation of astrocytogenic waste
products of tissue metabolism and decay that do not drain into
the subarachnoid spaces [21]. The selectivity of amyloid bodies
accumulation in these areas may be conditioned by the maximal
levels of tissue ammonia observed there.

The trend towards the greatest increase in extravascular mi-
croglial CD68 expression, as well as the maximum percentage of
phagocytic CD68+ ameboid microglia in the cortex, white matter,
and hippocampus of the SAE brain supposes greater reactivity of
the local microglial populations and phagocytosis activation in them.
The latter may be caused by with more pronounced ischemic-hy-
poxic and neuroinflammatory damage to the listed regions, as well
as with higher ammonia concentrations in thalamus and cerebellum
which can have the inhibitory effect on the phagocytic properties of
activated microglia, as shown by I. Zemtsova et al. [22].

Conclusions

1. In the cerebral cortex and white matter, hippocampus,
thalamus, and cerebellum of deceased septic patients with sep-
sis-associated encephalopathy (compared to control patients who
died of acute cardiovascular failure), small foci of encephalolysis
due to microvascular thrombosis, ischemic-hypoxic and apoptotic
changes in neurons, complex remodeling of astroglia, activation
of reactive and phagocytic microglia, as well as tissue edema
were determined.

2. The specified brain regions during sepsis-associated
encephalopathy are characterized by the following: weak-
to-moderate histochemical ammonia expression; significant
expansion of the swollen pericellular and perivascular spaces;
slight accumulation of amyloid bodies; increased percentage of
apoptotic caspase-3+ neurons; increased expression of glutamine
synthetase, aquaporin-4 and gliofibrillary acidic protein in astro-
cytes; weak-to-moderate AA2-astrocytosis; significant increase
in microglial CD68 expression with an increased percentage of
CD68+ ameboid microgliocytes.

Prospects for further research. Further studies are needed to
compare pathomorphological parameters of sepsis-associated
and other somatogenic toxic-metabolic encephalopathies to
define common and differential features and eventually create
the basis for a broader differential diagnosis of various causes
of brain dysfunction in critically ill patients.
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CTpyKTYpHO-PYHKLIIOHAAbHI 3MiHU cepuA
Y XBOPUX Ha iLuemiuHy XxBopoby cepLs, L0 nepeHecAu
KOpoHaBipycHy xBopoby COVID-19
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Merta po60Ty - JOCTAMTY BNNMB NEpEHeCeHoi kopoHagipycHoi xBopobu COVID-19 Ha ocobnmBocTi kapgjiansHoro
peMoEeNtoBaHHs y XBOPMX Ha ilemivHy xBopoby cepus (IXC).

Martepianu i meToau. [lo focnimkeHHs 3anyyeHo 71 xsoporo Ha IXC: cTabinbHy cTeHokapgito HanpyxeHHs [1-I1|
OK (Bik—69,0 (64,0; 76,0) poky). o 1 rpynu (ocHosHoi) 3any4unu 31 nauienTta 3 IXC y long-COVID nepiogi; fo 2
rpynu (nopiBHsHHS) — 40 nauijenTis 3 IXC 6e3 COVID-19 B aHamHesi. OcobnuBoCTi kapgianbHOro peMoaentoBaHHS
Ta eHepreTMyHoi poboTn Miokapaa nisoro wiyHouka (J1LL) ouiHeHo 3a fonomoror Metoay exokapaiorpadii.

Pesyabtatn. Y xBopux Ha IXC, siki nepeHecnn COVID-19, BUSBNEHO iCTOTHILWI 3MiHW NiHINHWX Ta 06 €MHUX
nokasHUKIB cepus, 36inblUeHHs cTyneHs rinepTpodii miokapaa JILW, yactoTu peecTpauii giactonivyHoi auc-
yHuii JILU Ha Tni NiABULLEHHS CepesHbOro TUCKY B NEreHeBiit apTepii, KIHLEBO-CUCTOMIMHOMO TUCKY, 3HKEHHS
rno6aneHoi ckopotnneoi dyHkwii JLL (OB JIL) nopisHsHo 3 nauieHTamu 6e3 COVID-19 (p < 0,05). Y naujieHTis
3 IXC, saxi neperecnu COVID-19, cnoctepiranu 36iNnbLieHHs po3paxyHKOBUX MOKA3HUKIB EHEPrETUYHUX BU-
Tpat miokapga JILW: ynapHoi po6otn — Ha 14,77 % (U = 461,5; p < 0,05), noteHuiitHoi eHeprii — Ha 34,68 %
(U = 316,5; p < 0,05) Ta 30HM TUCK-06'eM — Ha 17,78 % (U = 373,0; p < 0,05). Lle cBigunTb NpO 3HMKEHHS
LBKAKOCTI BigHOBNEHHs Miokapaa B long-COVID nepiogi. BctanosneHo, wo nepeHecenuit COVID-19 y xBopux
Ha IXC acouiloeTbCst 3 NigBULLEHUM PU3UKOM BUHUKHeHHS aunartauii J1W B 5,6 pasa (95 % [l 1,71-18,29;
p < 0,05), rineptpodii miokapga J1LU B 3,05 pa3a (95 % Al 1,79-5,91; p < 0,05), aiactoniunHoi gncdyHkuii J1LU
B 1,44 pa3a (95 % [l 0,91-2,29; p < 0,05), a Takox 36inbLUeHHsM eHepro3aTtpaT npu pobori cepus B 1,66
pa3sa (95 % [! 0,68-4,02; p < 0,05).

BucHoBku. Y xBopux Ha IXC nicns nepeHeceHoi kopoHaBipycHoi xBopotu COVID-19 Bu3HauatoTb CyTTEBLLi
CTPYKTYPHO-(DyHKLOHANbHI 3MiHM 11 eHepreTuyHi BUTpaTv Npn poboTi cepus. Lie ninTBepaxye HeraTneHWiA BNNvB
SARS-CoV-2 Ha cTaH kapaianbHoro pemogentoaHHs y xsopux Ha IXC y long-COVID nepiogi.

CyuacHi MeanuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 86-92

Structural and functional changes of the heart in patients with coronary heart
disease who have had coronavirus disease COVID-19

S. M. Manuilov, N. S. Mykhailovska

The aim of the study: to investigate the effect of the previous COVID-19 coronavirus disease on the features of
cardiac remodeling in patients with coronary heart disease (CHD).

Materials and methods. 71 patients with CHD were involved in the study: stable angina pectoris II-lll FC (age
69.0 (64.0; 76.0) years): 1 group (main) — 31 patients with CHD in long COVID-19 period; group 2 (comparison)
- 40 patients with CHD without a history of COVID-19. Features of cardiac remodeling and energy work of the
left ventricular (LV) myocardium were assessed using the echocardiography method.

Results. CHD patients with a history of COVID-19 had greater changes in linear and volumetric parameters of the
heart, an increase in the degree of hypertrophy of the LV myocardium, frequency of registration of LV diastolic
dysfunction against the background of an increase in the mean pressure in the pulmonary artery, end-systolic pres-
sure, decrease in global LV contractile function (LVF) compared to patients without COVID-19 history (p < 0.05). In
CHD patients who suffered from COVID-19, there was an increase in the estimated energy expenditure of the LV
myocardium: shock work by 14.77 % (U = 461.5; p < 0.05), potential energy by 34.68 % (U = 316.5; p < 0.05) and
the pressure-volume zone by 17.78 % (U = 373.0; p < 0.05), which indicates a decrease in the speed of myocardial
recovery inlong COVID period. It was established that the presence of COVID-19 in the history of patients with CHD
is associated with an increased risk of LV dilatation by 5.6 times (95 % CI 1.71-18.29; p < 0.05), LV myocardial
hypertrophy by 3.05 times (95 % CI 1.79-5.91; p <0.05), LV diastolic dysfunction by 1.44 times (95 % C10.91-2.29;
p < 0.05), an increase in energy expenditure during heart work by 1.66 times (95 % CI 0.68—4.02; p < 0.05).
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Conclusions. Patients with coronary heart disease have more significant structural and functional changes and
energy expenditure during the work of the heart, which proves the negative impact of SARS-CoV-2 on the state
of cardiac remodeling in patients with CHD in long COVID-19 period.

Modern medical technology. 2024;16(2):86-92

lwemiyHa xBopoba cepust (IXC) 3anmwaeTbcst NpoBigHoO0
MPUYMHOKD CMEePTHOCTI B YKpaiHi Ta CTaHOBUTb Maiike 65 % Big
ycix netansHux Bunagkis [1]. Enigemionoriyni gaxi BeecBiTHbOI
opraHisaLii oxopoHu 3gopos’st 3a 2019 pik csigyatb Npo piske
3pOCTaHHs CepLeBO-CYANHHOI CMEPTHOCTI 3a nepLLi MiB POy
eninemii COVID-19. Tak, BU3Ha4anu 36inbLIEHHS KiNbKOCTi Ne-
TanbHUX BUNaAKiB Bif rocTPoro iHhapKTy Miokapaa 3 enesavjeto
cermenta ST [2,3,4].

BaxnuBy porb y NiABULLEHHI LbOro nokasHuka BigirpatoTb
CYLVHHI ypaxeHHs!, NOB'A3aHi i 3 3ananbHumu, i 3 metabo-
NiYHUMKM 3MiHaMK B opraHismi [5]. MporpecyBaHHs iHeKLiT
MOB’A3YIOTb i3 LIMTOKIHOBUM LUTOPMOM, MiABULLEHHSAM BMICTY
iHTEpNENKiHY-6, -7, rpaHynoLUTapHOro KOMNOHIECTUMYNoBarb-
Horo cpaktopa, npoteiHy-10, iHAyKOBaHOro iHTepdepoHOM-Y,
MOHOLIMTApHOro XemoaTpakTaHTHoOro npoteiHy 1, daktopa
Hekpo3y nyxnuH-a (PHI1-a) Ta deputuHy [6]. Lis ocobnmeictb
SARS-CoV-2 Moxe CNpu4nHATH CTPECOBY Kapaiomionarito Ta
LIMTOKIHOBY AMCYHKLLIO MioKapZa 3 HacTynHO AeKoMMeHca-
Lieto XpoHiyHoi CH.

Baxnueymmn YMHHMKaMK KapaioBackynsapHUX nogin y na-
LieHTiB, Aki nepeHecnm COVID-19, e akTmBaLis CUCTEMHOTO
3anarnexHs, eHpoTenianbHa AMCHYHKLIS, MOPYLWEHHS B CUCTEMI
M1a3MOoBOr0 remMocTasdy, PO3BUTOK MPOKOAryMNsHTHOIO CTaHy,
MiABULLEHA PeakTUBHICTb TPOMOOLMTIB, MPUTHIYEHHs ibpu-
HOMI3Y, L0 NpKU3BOANATb 4O HEBIANOBIAHOCTI MixX nepdysieto Ta
metaboniyHumu notpebamn miokapaa y xeopux Ha IXC [7,8,9].

LLle ogMH NOTEHLMHMIA MeXaHi3M YLUKOMKEHHSI MioKapaa —
npama gis COVID-19 yepes peuentopn AM® I, wo asnsioth
€06010 (hyHKLiOHarmbHI peLienTopy 40 KOPOHaBIpycy. Y naLlieHTis
i3 CH BusHadatoth BinbLuy excripecito AT |1, Lo Moxe NosiCHUTY
MIOBULLEHHS PU3NKY YPaXKEHHS Miokapaa B HUX Nicns nepeHe-
ceHoro COVID-19 [10]. OTxe, Yepe3 MHOXWHHI NaTOreHETUYHI
MEXaHi3Mu, Hacamneper akTUBaLit0 CUCTEMHOO 3ananeHHs,
PO3BUTOK eHZOTENIONATI Ta NPOTPOMBOreHHMX NOpYLUEHb, BU3HA-
yatoTb HeratueHuiA BB COVID-19 Ha cTaH cepLeBo-CyaMHHOT
cuctemu [11].

MepeBaxHa BiNbLLUICTb Cy4acHUX HayKoBMX NpaLyb, NPUCBS-
YEeHWX PEMOLENOBaHHI0 Miokapga y nauieHtis 3 COVID-19,
CTOCYKTbCS Nepiogy rocnitanisadii Ta paHHLOro NOCTKOBIAHOIO
nepiogy. Y Takux nauieHTiB BU3HAYal0Tb BUCOKY NOLUMPEHICTb
KOHLIEHTPUYHOI reomeTpii Miokapaa nisoro LwnyHouka (JILW),
piactoniyHy aucyHkuito JILL nepeeaxHo | Tuny 3 o3Hakamu
HE3HaYHOrO 3HKEHHSI NO3A0BXHBOT CKOPOTNNBOI 3aaTHocTi J1LU
i3 JOCArHEHHAM aHOManbHUX 3Ha4eHb rNMobarnbHOI NO3A0BXHLOI
aedopmadii. Lli 3miHn 36epiraioTbCs LLOHANMEHLLE BMPOAOBXK
MicsiLS CrocTepexxeHHst 6e3 CyTTEBOI TeHAEHLii 0 MOKpaLLEeHHS
nokasHukis [12]. MpunyckatoTb, WO CyOKMiHIYHI ypaxeHHs cepust
Ha paHHix ctagisx COVID-19, konu nepeBaxarTb NereHesi
YCKITagHEHHs! Ta reofynHaMiyHa HecTabinbHiCTb, NOB'A3aHi 3 fja-
cTonivHoro anceyHkuieto JLL, a cuctonivHa AChYHKLiS BUHUKAE
3roflOM BHACMIZOK Aii LIMTOKIHIB.

[MpopoBxyTh BMBYATK Binblu BigAaneHi Hacmigky NowKo-
IxeHHs miokapaa nig yac COVID-19. Tsxxkuin nepebir COVID-19
CMPUYMHSE TPUBANE HeCNpUATNIMBE PEMOAENIOBaHHS CEPLIEBOI
TKaHWHW Yepe3 iHayKLito andepeHLitoBaHHs dibpobnacTis, Lo
MOTEHLiHO NPM3BOAWTL A0 CEPLEBOrO Ta NereHeBoro ¢ibpo-
3y [13,14]. Kpim TOro, 40 po3BUTKY CTPYKTYPHUX 3MiH Miokapaa
MOXe NMPU3BOANTY CTilKe 3HKEHHS (PYHKLLi MITOXOHAPIN, WO
BM3HAYALOTb K BXIMBUIA BIONOriYHNIA HACNIBOK CTAPIHHSA CEpLS.
[ncyHKLiS MITOXOHAPIN CIPUYMHSIE KNITUHHUIA CTPEC Ta IMYHHY
BiONOBIAb, akTMBaUilo iHpnamacom NLRP-3, wo sigirpatoTb
KITIO4OBY pOrib Y 3anarneHHi Ta BikoBOMY NaToreHesi cepLeBo-cy-
AVHHUX 3axBoptoBaHb [15,16].

Merta pobotu

Jocnigutn BNNMB nepeHeceHoi KOPOHaBipyCHOI XBOpootu
COVID-19 Ha ocobnuBocTi KapaianbHOro peMogentoBaHHs y
XBOPUX Ha iLLeMiYHy XBOpoby cepus.

Marepianu i MeToAU AOCAIAKEHHA

o pocnigkeHHs 3anyveHo 71 xBoporo Ha IXC: cTa-
GinbHy cTeHokapgito HanpyxeHHs -l OK (sik — 69,0 (64,0;
76,0) poky). o 1 rpynu (ocHoBHOI) 3anyuunm 31 nauieHTa 3
IXC y long-COVID nepiogi (4epes 12 TwxHiB i binblue nicns
COVID-19 cepenHLOTSKKOMO Ta Tshkkoro nepebiry); 4o 2 rpynu
(nopiBHsiHHA) — 40 naujenTiB 3 IXC, Aki B aHaMHe3i He Manu
COVID-19. Tpynu sicTaBHi 3a BiKOBMMM Ta CTAaTeBUMM Xapak-
TepUCTMKamu, CymyTHIMU 3aXBOPIOBAHHAMU Ta pakTopamm
pU3NKY.

Jiarno3 IXC Bepudikysanu 3a pekomeHpauismu ESC
(2021) Ta Hakasom MO3 Ykpainu Big 23.12.2021 poky Ne 2857.
KopoHagipycHy xsopoby COVID-19 BepudikoBaHO Ha NiacTaBi
aHanisy MeuYHUX KapT CTaLiOHapHVX Ta amBynaTopHIIX XBOPUX
i3 NigTBEPMKEHHAM iH(pikyBaHHS BipycoMm SARS-CoV-2 Wwnsxom
nonimepasHoi TaHLIOroBOI peakLiii 3 kogyBaHHAM cepii, Homepa
LOCTIMKEHHS.

KpuTepii 3anyyeHHs y gocnimkeHHs — giarHoctoBaHa IXC:
ctabinbHa cTeHokapgis HanpyxeHHs [I-Ill ®K, nepeHeceHa
kopoHaBipycHa xBopoba COVID-19 yepes 12 TwxHiB (cepen-
HBOTSDKKWIA | TshKKuiA nepeir), iHpopmoBaHa 3rofa Ha y4yacTb.
KpuTepii BUKIIOYEHHS! — rocTpuiA 3ananbHui NpoLec, cepLesa
HepocTatHicTb |IB-Il cTagii, Bagyu cepus, remopariyHuii iHcynst
B aHaMHesi, BPOHX00BCTPYKTUBHI 3aXBOPIOBaHHSI, BUPa3KoBa
xBopoba B cTafii 3aroCTpeHHs!, OHKOMOTIYHi, reMaTonoriyHi,
MCUXiYHi Ta CUCTEMHI 3aXBOPHOBAHHS, XPOHiYHa XBOpoba HMPOK,
MeYiHKOBa HEOCTaTHICTb.

Mig Yac poboTn AOTPUMAHO BCiX BIOETUYHMX HOPM, LLIO perna-
MeHToBaHi ICH/GCP, enbCiHCbKOK AeknapaLlieto npas MtoauHN
(1964 pik), KoHeeHujeto Pagy €sponi 3 npas nioguHm i biome-
AnumHm (1997 pik), @ TaKoX YMHHUM 3aKOHOZABCTBOM YKpaiHu.
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Puc. 1. YacTtota BUABAEHHSA AIaCTOAIMHOI AMCHYHKLLT AIBOTO LAYHOUKA Y XBOPKX Ha IXC 3anexHO Bia HasBHOCTI B aHaMHesi COVID-19.

CTpYKTYpHO-(PyHKLIIOHaMNbHWA CTaH Ccepus SOCAIaNM Ha
YNbTPa3ByKOBOMY AiarHOCTUYHOMY ckaHepi MyLab 50X (eSaote,
ITanis) 3a 3aranbHONPUIHATOK METOAWKOK. BuBYany MiHinHi 1
o6’eMHi nokasHukM cepus; dpakuito Bukugy JILW (OB LU, %)
BM3HaAYanM 3a METOAOM Simpson; AiacToniyHy AUcAYHKLO ni-
BOro LwyHouka (04 JILL) ouiHioBany 3a 4ONOMOrok napameTpiB
TPaHCMITPans5HOro KPOBOTOKY. [MOKa3HMKM XOpCTKOCTI Miokapaa
OLLiHIOBanV LLMISIXOM 0BpaxyHKy LLITYHOUKOBOI opcTKoCTi (LLPK),
apTepianbHoi xopcTkocTi (AX) Ta LUNYHOYKOBO-apTepianbHOro
cnpsbkeHHst (LLAC), kepytouncb KOHCEHCYCHUM LOKYMEHTOM
Pobouoi rpynn €Bponeicbkoro ToBapucTBa Kapgionoris i3
3axBOPHOBaHb a0PTU Ta NEPUDEPUYHIX CYaMH, €BPONENCHKOI
acoujayii cepLieBo-CyaMHHoI Bidyanisauii Ta Acouiaii cepLeBol
HepoctatHocTi [17]. MoteHuiitny eHeprito (ME), yaapHy poboty
(YP), 30Hy Trck — 06’em (3TO), MexaHiuHy edheKTMBHICTb poboTu
MW (MEP) obpaxoByBanu 3a METOAMKOIO, LLO 3anponoHOBaHa
Chirinos et al. [17,18].

CratcTnyHO AaHi onpaLtoBan 3rigHo 3 Cy4acHUMM BUMO-
ramu, 3actocysaBLuu nporpamy Statistica 13.0 (StatSoft Inc.,
CLUA, niueHais Ne JPZ8041382130ARCN10-J). [insi nepeBipku
rnoTes o4O PO3MOAiNy KirbKiICHAX NOKa3HWKIB BUKOPUCTaNu
kputepin LLianipo-Binka. Ockinbky BCi npoaHaniaoBaHi NoKasHWKM
He BiAnoBiJanu KpUTepisiM HOPManbHOro Po3nodiny, KirbKicHi
03HaKV HAaBEAEHO Sk MefjiaHy Ta MiXKBapTUIbHWiA iHTepean (Me
(Q25; Q75)), sikicHi — sk abcontoTHi Yncna Ta BigcotkM (n (%)).
MiXrpynoBy pisHULEO MiX KiflbKICHUMY NapamMeTpamu OLiHoBanu
3a gonomoroto U-kputepito MaHHa—BiTHi, Mix sikicHUMW 03Haka-
MW — 33 JOMOMOTOK0 KpUTEPIto X* 3 aHanisom Tabnuub crpsxe-
HOCTI. 3aneXHiCTb MiX MOKa3HWKaMu BUBYaNM 3a JONOMOrOH
KOpensLiHoro aHanisy 3 obpaxyHkom koedillieHTa kopensiuii
CnipmeHa (r); Bu3Haumnm BigHocHWI puauk (BP) i3 95 % posipuum
iHTepBanom (). PesynsraTi BBaXanu CTaTMCTUYHO 3HaYyLLMMK
npu p < 0,05.

Pe3yabtatu

KniHiyHy XapakTepucTrky 0BCTeXeHNX AeTanbHO HaBeaeHo B
nonepenHin nyonikauii [19]. Moka3HWku reMoaynHaMIKu Ta CTPYK-
TYPHO-(YHKLIIOHANBHOrO CTaHy cepList y xBopux Ha IXC 3anexHo
Big TOrO, M € B aHaMHesi nepeHeceHuin COVID-19, HaBeaeHo B
mabnuy; 1. 3a piBHEM CYCTOMIYHONO Ta AiaCTONIYHOTO apTepianb-
Horo Tucky (CAT i [JAT), yactoToto cepLeBux ckopodeHs (YCC)
MiXrPYMOBWX BiAMIHHOCTEN HE BCTaHOBMEHO.

Y pesynbTaTi aHanidy NOKasHWKIB KapgianbHOro pemope-
NIOBaHHA BUSIBMEHO, WO rpynu AOCTOBIPHO Bigpi3HANMCS 3a
NiHIRHUMKU po3MipamMy MOPOXHUH cepus. Tak, y xopux Ha IXC,
ki nepeHecnn COVID-19, goctosipHo 6inblumni posmip M4
Ha 13,03 % (U = 368,5; p < 0,05), Mg Ha 19,81 % (U = 170,5;
p < 0,05), Mg 23,21 % (U = 220,0; p < 0,05), KOP JILU Ha
15,14 % (U = 220,0; p < 0,05) Ta KCP JLL Ha 3,65 % (U = 359,0;
p < 0,05) nopieHsiHO 3 nauieHTamm 6e3 COVID-19 B aHamHesi.
MokasHuky KOO J1LL i KCO JILL BuLwj y XBOPUX OCHOBHOI rpynu —
20,00 % (U = 427,5; p < 0,05) Ta 20,69 % (U = 389,0; p < 0,05)
ignosigHo. KO N y xBopmx ocHoBHOI rpynu Ha 17,76 % 6Ginb-
LUK 3a nokasHuK rpynu nopisHsHHA (U = 440,0; p < 0,05), a KCI
NW -+Ha 17,85 % (U = 433,5; p < 0,05). 36inbLUEHHS NiHiiHWX Ta
00’'EMHUX NOKa3HMKIB CyNPOBOLKYBaNoCs NiABULLEHHSIM cepen-
HBOrO TUCKY Y NnereHein apTepii Ha 18,52 % (U = 87,0; p < 0,05)
1a KCT JILL Ha 7,69 % (U = 351,0; p < 0,05).

3a ToBLmHoto cTiHok JILW i BTC rpynu xBopux BiporigHO He
BigpisHANMcs. BuaHaunnn 36inbLueHHs Macy Miokapga y nawi-
eHTiB 3 IXC i nepeHeceHnm COVID-19 Ha 30,98 % (U = 182,5;
p <0,05), IMM LU - Ha 24,88 % (U = 204,5; p < 0,05). BctaHoBne-
HO icTOTHiLLe 3HkeHHs OB J1LL y xBopmx Ha IXC, ki nepeHecnu
COVID-19, —Ha 6,31 % (U = 379,0; p < 0,05).

Y nauienTiB 3 IXC, aki nepeHecnn COVID-19, Busiunm
[OCTOBIpHI 3MiHW MOKa3HWKIB TPAHCMITPaIbHOrO KPOBOTOKY
(mabn. 2). Tak, CniBBIOHOLUEHHS LWIBMUAKOCTI paHHBLOro Ta Mi3-
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Tabauus 1. NMokasHWKK reMOAUMHAMIKKM Ta CTPYKTYPHO-GYHKLIOHAABHOIO CTaHy cepLs Y XBopux Ha IXC 3aAeXHO BiA HAABHOCTI B aHaMHe3i

nepeHeceHoro COVID-19, Me (Q25; Q75)

MokasHuK,
OAVHMLI BUMipHOBaHHSA

1 rpyna
IXC + COVID-19, n = 31

2 rpyna
IXC, n=40

CAT, MM pT. cT. 130,00 (120,00; 140,00) 120,00 (120,00; 130,00)
[IAT, MM pT. cT. 80,00 (80,00; 85,00) 80,00 (70,00; 80,00)
Uce, ya./xs 72,00 (58,00; 82,00) 74,00 (60,00; 83,00)
NMa, om 3,30 (2,85; 3,81)* 2,87 (2,47; 3,13)

MM, cm 4,14 (3,80; 4,38)* 3,32 (3,15;3,79)

Mg, cm 3,36 (2,30; 3,45)" 2,58 (2,37; 2,76)

KCP 1L, cm 3,84 (3,74; 4,00)* 3,70 (3,28; 3,86)

KIOP LU, cm 5,55 (5,00; 5,79)* 4,71 (4,35, 4,92)

KCO 1L, mn 58,00 (42,50: 71,00)* 46,00 (36,00; 57,00)
KOO ML, mn 130,00 (92,50; 181,50)* 104,00 (92,00; 121,00)
KCI TILL, mn/m? 29,35 (21,25; 34,63)* 24,11 (19,35; 30,21)
KEI FILL, M/ 69,08 (48,29; 87,81)* 56,81 (44,93; 64,33)

KCT JILW, mm pr. cT.

117,00 (108,00; 126,00)

108,00 (108,00; 117,00)

KOT JLW, mm pr. cT.

72,00 (72,00; 76,00)

72,00 (63,00; 72,00)

CTIA, MM pT. CT.

27,00 (25,00; 29,50)*

22,00 (21,00; 24,00)

TMLLI, cm 1,01(0,95; 1,11) 1,01 (0,96; 1,11)
T3C L, cm 0,99 (0,90; 1,04) 0,93 (0,88; 1,01)

BTC, y. 0. 0,38 (0,34; 0,40) 0,37 (0,35; 0,39)

MM ILLL, r 255,00 (202,00; 280,50)* 176,00 (159,00; 200,00)
IMM JILLI, r/w2 122,79 (107,63; 140,79)* 92,24 (82,02; 105,82)
OB LU, % 55,50 (44,50; 59,50)* 59,00 (53,00; 63,00)

*: BiporigHicTb pisHuLi Mix 1 Ta 2 rpynamu 3a U-kputepiem ManHa-BiTHi (p < 0,05); 1IN A: nepenHs0-3aaHiit po3mip nisoro nepencepas B giactony;
MNa: po3mip npasoro nepescepas B aiactony; KCP: kiHueBo-cuctoniyHmin poamip; KCO: kiHLeBo-cucTonivHmMi 06'em;

KCI: kiHueBo-cuctoniuHmii inaekc; KCT: kiHueBo-cucToniuHuii Tuek; KOP: kiHueBo-giacToniuHuii poamip; KOO: kiHLeBo-giacToniyHuii 06'em,

KOl: kiHueso-giacToniyHui ingekc; KOT: kiHueBo-giactoniyHmii Tuck; CTIA: cepegHiit TUCK B NEreHeBilt apTepii;

TMLUMA: ToBLMHA MiXLLNYHOUKOBOI NepeTuHKM B aiacTony; T3CHLLIA: ToBLwMHa 3aaHbOI CTiHku JILL B giacTony;

BTC: BigHocHa ToBLUMHa cTiHk; MM JILW: maca miokapga JILL; IMM JILL: iHgexkc macu miokapaa J1LL; @B J1LU: dopakuis Bukuy.

Hboro niky (Ve/Va) meHwe Ha 22,89 % (U = 315,0; p < 0,05), a
yac isosomtomeTpryHoro poacnabnerHs JILL (IVTR) Ginblumii Ha
21,59 % (U = 16,0; p < 0,05) nopiBHAHO 3 NOKa3HWKaMm XBOPUX
i3 rpynn NOPIBHSAHHS.

Y xBopux Ha IXC, ki nepeHecnn COVID-19, uncTiwe Bu-
ABNANK fiacTonivHy aucdyHkuio LU nopisHAHO 3 navieHTamm
6es COVID-19 B aHamHesi (puc. 1) — 24 (77,41 %) nopiHsHO
321 (52,50 %) BignosigHo 3a rpynamu (x?= 0,248; p < 0,05).

[MoKa3HMKY KOPCTKOCTI 11 EHEPreTUYHOI BapTOCTi poboTh Mi-
okapga J1lW y xsopux Ha IXC 3anexHo Big HassHocTi COVID-19
B aHamMHesi HaBeaeHo B mabnuyi 3.

3a nokasH1Kkamu XopCTKOCTI Miokapaa rpynu JOCTimKeHHS
BipOrigHO He BigpisHsAnucs. BcTaHOBNEHO, WO 3anexHOo Big
HasiBHOCTI nepeHeceHoro COVID-19 36inbluyeTbea eHepris,
sika BUTPA4aeTbCs Ha 30BHiLLHI0 poboTy L. Mpo ue cBigunTb
30inbLuenHs YP y nauieHTis nepLuoi rpynv Ha 14,77 % (U = 461,5;
p <0,05). 3pocTaHHs y naLlieHTIB OCHOBHOI rpynu nokasHukis MNE

Ha 34,68 % (U = 316,5; p<0,05) Ta 3TO Ha 17,78 % (U = 373,0;
p < 0,05) nigTBepmKye BNIMB KOPOHABIpPYCHOI XBOpoOU Ha 3a-
ranbHy eHepreTUyHy BapTicTb pobotm JILL. BiporigHoi BigMiHHOCTI
3a MEP JIl y rpynax oBcTexeHnx He BUSIBANN.

BcTaHoBneHo, Lo HaseHicTb COVID-19 B aHaMHesi XBOpUX
Ha IXC gocToBipHO NiaBULLYE pU3VK BUHWKHEHHS aunatauii N1
B 5,6 pasa (95 % [l 1,71-18,29; p < 0,05), rinepTpodii miokapaa
N B 3,05 pasa (95 % [l 1,79-5,91; p < 0,05), giacToniyHoi guc-
pyHkuii J1LL B 1,44 pasa (95 % A1 0,91-2,29; p < 0,05), a Takox
acoLitoeTbCst 3i 3BiNbLUEHHSAM eHepro3aTpat npu poboTi cepus
B 1,66 pasa (95 % [l 0,68-4,02; p < 0,05).

06roBopeHHA

AKTYyanbHUM 3anMLLAETLCS JOCHIMKEHHS CTPYKTYPHO-CDYHK-
LlioHanbHUX 3MiH Miokapaa Yy long-COVID nepiogai, ocobnmeo y
XBOPUX i3 CEPLIEBO-CYANHHO NaTonorieto. MNopiBHAHO 3 FOCTPOH

ISSN 2072-9367

CyyacHi MeanyHi TexHoAorii. T. 16, Ne 2(61), kBiTeHb - YepBeHb 2024 p. 89



OpwuriHanbHi pochipkeHHs / Original research

Tabauusa 2. MoKa3HWKKM TPAHCMITPAABHOTO KPOBOTOKY Y XBOpKX Ha IXC 3anexHo Bia HasBHocTi COVID-19 B aHamHesi, Me (Q25; Q75)

MokasHuK,
OAVHMLI BUMipHOBaHHSA

1 rpyna
IXC + COVID-19, n = 31

2 rpyna
IXC,n=40

VelVa

0,83 (0,79; 1,01)*

1,02 (0,98; 1,11)

IVRT, mc

88,00 (85,00; 92,00)*

69,00 (65,00; 76,00)

DT, mc

199,00 (188,00; 205,50)

202,00 (200,00; 215,00)

*: BiporigHicTb pisHuLi Mix 1 Ta 2 rpynamu (p < 0,05) 3a U-kputepiem MaHHa—-BiTHi.

Tabauus 3. Moka3HKUKM XOPCTKOCTI i eHepreTUyHoi BapTocTi pobotn Miokapaa ALy xBopux Ha IXC 3anexHo Bia HasBHocTi COVID-19 B aHaMHe3I,

Me (Q25; Q75)
Moka3Huk, 1 rpyna 2 rpyna
OAVHMLI BUMipHOBaHHSA IXC + COVID-19, n = 31 IXC,n=40

DK, Mm pT. cT./Mn

2,10 (1,58; 2,97)

2,45 (1,96; 3,00)

AX, MM pT. cT./MN

1,74 (1,02; 2,79)

1,96 (1,45; 2,63)

LIAC

0,80 (0,50; 1,29)

0,74 (0,54; 1,16)

ME, MM pT.CT.XM11/M?

2556,00 (1910,25; 2775,38)*

1669,50 (1377,00; 2218,50)

YP, MM pT.CT.XM11/M?

4646,25 (3303,00; 8712,00)*

3960,00 (3168,00; 5220,00)

3TO, MM pT.CT.XM1/M?

722419 (5587,88;10863,00)

5940,00 (4680,00; 7056,00)

MEP N, % 0,70 (0,57; 0,79)

0,72 (0,59; 0,80)

*: BipoOrigHicTb pisHuLi Mix 1 Ta 2 rpynamu (p < 0,05) 3a U-kputepiem MaHHa—BiTHi.

(pa30t0, OCHOBHI NAaTOrEHETUYHI MEXaHI3MK NOTIPLIEHHS YHK-
LIIOHYBaHHS CepLeBO-CyaNHHOT cucTeMm y binbLu BigaaneHomy
nepiodi MeHL BigoMi, a AaHi o0 NOWMPEHOCTI KOHKPETHUX
Hacnigkie geLlo cynepeynusi [20].

BcTaHoBneHo, wo y xsopux Ha IXC, aki nepeHecnu
COVID-19, pnocToBipHO 6inbLui NiHiiHI 11 06’€MHI NOKa3HUKM
cepus (poamip Mg, MMa, Mg, KOP NW, KCP LW, KOO L,
KCO W, KOI W Tta KCI ML) nopisHsHO 3 navuieHTamn Ge3
COVID-19 B aHamHesi. 36inbLUeHHs NiHIRHWUX Ta 00’ €MHMX
MOKa3HWKIB CyNpOBOAXYBanocs LOCTOBIPHUM MigBULLEHHAM
cepenHboro Tucky B nerenesiv aptepii Ta KCT JILL. Mogi6Hi aaHi
oTpuMaHi B gocnimkeHHi B. HetsxeHka Ta cnisasT. [2]. ABTOpH
BCTAHOBMMW, LU0 3MiHW BHYTpILLHbOCEPLIEBOI reMOAMHaMIK/ Ta
napameTpiB peMofentoBaHHsl Miokapaa y xsopux Ha IXC nicns
nepeHeceHoi iHdekuii SARS-CoV-2 xapakTepuayBanuch norip-
LUEHHAM CUCTONIYHOI Ta AiacToniyHol cpyHkuii JILU, aunarauieto
000X LUMYHOYKIB, MiZBULLEHHSIM CUCTOMIMHOTO TUCKY B NEreHeBIN
apTepii Ta 3BinbLlWEeHHAM KiHLeBoro giacToniyHoro 06’emy JILL,
LLIO Manv B3aeMO3B's130K i3 napameTpamu BCP i apiabenbHicTio
iHTepsany QT. JocnigHWKW NOSICHIOKTH Lie TUM, Lo SARS-CoV-2
MOXe BMMBaTW Ha (PYHKLiIOHYBAHHS MO3KOBMUX LIEHTPIB; Lie
NPV3BOAUTL A0 MEPEBAXKAHHA LIEHTPANbHUX CUMMATUYHIX Mo-
TeHLianis, MOripLIEHHS BEreTaTMBHOI perynsuii cepus Ta cTaHy
BHYTPILUHbOCEPLIEBOI reMoanHaMmikL [2].

B iHWwwmx npausx BcTaHoBNeHO, Wo y nadieHTis 3 IXC i
COVID-19 Bu3Ha4atoTb JOCTOBIPHO TipLUi MOKA3HUKK reMOau-
HaMikv Ta CPYHKLji NpaBuX BigAiniB cepus. Y HU3Li JocnigKeHb
3a yyacTio oci6 i3 Tskkoto dopmoro COVID-19 onmcaHo o3Hakm
aunatauii Ta aucdyHkuii ML yepes 1oro gisionoriuHuii 38’930k
3 mManum kornom kposoobiry [14,21]. PemogentoanHs ML y

TaKuX NauieHTiB acoLinoBaHe 3 MiABULLEHHAM PU3NKY HACTaHHS
neTanbHOro Hacnigky Ginblie Hix yagidi [16]. Y pochimkeHHi
Y. Szekely et al. koHCTaTOBaHO, LU0 3MiHI MiOKapda NpaByX Biai-
niB cepLst NOB'si3aHi 3 NiABWLLEHHSIM OMOpY JIEreHEBMX CyauH abo
NereHeBOro TUCKY BHACTIZOK Aii Takux haKTopiB, SIK MNOKCUYHA
nereHeBa Ba3OKOHCTPYMKLS, 3MEHLLEHHs1 06’eMy nereHis, Hag-
MipHO MO3WTWUBHWIA TUCK Y KiHL|i BUOMXY, FiNepKanHisi, THEBMOHis,
nereHeBa embonisi, 3aCTOCYBaHHS O-aroHiCTIB, MiABULLEHNIA TUCK
y niBomy nepeacepai, abo nig BnAvBoM KoMBIHaLLi LUX YUHHK-
kiB. MauieHTy, y Skux Bu3Haumnm 36inbLuenHs ML, manu Hukdy
caTypauito KACHIO, BULMA TUCK HanoBHEHHS JILL i BULWi piBHi
GiomapkepiB (D-gnmepa, BNP, TponoHiHy-l Ta C-peakTuBHOro
6inka). Lle cBiguutb npo BaratodakTopHMi reHes 3BinbLUeHHs
onopy nereHesux cyauH npu iHdekuii COVID-19 Ta npuasoanTsb
[0 ypaxeHHs cepus. Kpim Toro, 3HWKEHHS rpadieHTa TpaHccen-
TansHoro Tucky Mix ML i JIL npu COVID-19 moxe cnprinHinTy
BUKPUBNEHHS MDXMYHOUYKOBOI NepeTuHku Yepes ob’emu JILL,
3YMOBIOKYM aHOMasbHy OpieHTaLilo cripanbHuX Miodibpun i
3HWXKEHHS cepLieBol GoyHKLUiT Hagani [22].

Y pocnigxenHi C. Catena at al. BU3Ha4eHo TeHaeHL o Ao
36iNbLUEHHS TOBLMHM CcTiHOK JILU i napameTpiB macy Miokap-
[a, a TakoX 3MiHW [iacTONiYHMX MOKA3HWKIB Y BigAaneHui
nepiog crnoctepexeHHs y xsopux Ha COVID-19, aki manu
NO3UTUBHWIA TPOMOHIHOBWIA TECT MiA Yac rocnitanisauii [23].
Y Hawowmy gocnigkeHHi y nauienHTie i3 COVID-19 B aHamHesi
BM3Hauunu foctosipHo Ginbi MM J1LW, IMM J1LU, ane 3a ToB-
wuHoto ctiHok JILL i BTC gocToBipHMX 3MiH y rpynax nawieHTis
He BCTaHOBIEHO.

BusiBneHo, wo y xsopux Ha IXC i3 COVID-19 B aHamHesi
BiporigHo yacTiwe BusBnaTs A0 JILW, wo niaTBepakeHO
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[OCTOBIPHUMM 3MiHAMMW TPAHCMITPanbHOTO KPOBOTOKY. CXOXi
pesynbTaTh ofgepxaHo B gocnimkeHHi R. Magoon [24], oe
BCTAHOBIIEHO MOPYLIEHHS penakcauil WnyHoukiB nicns ne-
peHeceHoro COVID-19. ABTop NOB’A3Y€ Lie 3 MOXUITUM BIiKOM
navieHTiB, CynyTHIMU 3aXBOPIOBAHHAMM, @ TaKOX CYKYMHICTHO
daktopis, cneundivHmnx ans COVID-19: cuctemHum 3ana-
NEHHAM, eHAoTeNianbHOW AUCHYHKLIED, MIKPOCYANHHUM
TpomM6030M, apuUTMisiMU1, MOPYLUEHHSAM LLIYHOYKOBOO ne-
PEXPECHOro 3B’A3Ky (Yepe3 CynyTHIO AMCYHKLiK NpaBoro
LUMYHOYKA, CMPUYUHEHY NETEHEBOH MNEPTEH3IED), a TaKoX
MopyLUEHHSM NoTpebu Ta nocTayaHHs KUCHIO O Miokapaa,
wo moxe cnpuyunHaty 41 JILU, BUHUKHEHHS | nporpecyBaHHs
CepLEeBOi HegoCTaTHOCTI [24].

CyyacHi faHi Wogo 3MiH XOpCTKOCTi Miokapaa obMexeHi
nuwe roctpum nepiogom COVID-19. Y gocnigxeHHi Z. 1. Bitar
[25] 3BinbLLeHHs Noka3HMKiB kopcTKOCTi Miokapaa J1LL Ha Tni oro
CTPYKTYPHMX 3MiH BCTAHOBMEHO Y TPETUHW NALIEHTIB BiAAINEHHS
iHTEHCMBHOI Tepanii 3 KOpoHaBipycHOI iHekuieto. Lii napameTpu
MOXHa BUKOPUCTATU SIK PaHHi NPEVKTOP PO3BUTKY MiOKapauTY,
nepukapamTy Ta KapaioreHHOro LWoky. Tpueana rinokcis Ha oHi
rinoBonemii n apTepianbHoi rinoTeHsii, NopyLIEHHs POpMyBaHHS
KOnereHy y 3B'si3Ky 3 aKTMBHICTIO Npo3ananbHWX LTOKIHIB (IL-6,
IL-8, TNF-a) npn3soamThb 80 3BinbLUEHHS XOPCTKOCTI Miokapaa
JILW i nporpecyBaHHs cepLeBOi HegocTaTHOCTI Hagani [25,26].
[MpoTe B HaLLOMY JOCTIMKEHHI HE BUSIBUMK BiAMIHHOCTEN MiX
rpynamu 3a nokasHuKamu XOpCTKOCTi MioKapaa, WO NeBHUM
YMHOM 0OMEKEHO 1oro 06Csrom.

MapameTpu, ki XapakTepusyoTb eHEPreTUYHy BapTiCTb
poboTn cepus, AalOTb 3MOTY BU3HAYUTH, Y4 € ONTUMANBHIM
0ro (DYHKLIOHYBaHHS, EHEPTETUYHIM EKBIBaNEeHTOM SIKOMo €
MiHiManbHi 3aTpaTi eHeprii Npy 34iCHEHHI BNOPSAKOBAHOI po-
6otu [18]. Y gocTynHii dhaxoBii nitepaTypi He BUSIBMEHO Npallb,
LLIO NPUCBSIYEHi eHepreTUYHili BapTocTi poboTK Miokapaa niBoro
LnyHouka y xsopux Ha IXC 3anexHo Big HassHocTi COVID-19
B aHamHeai. [ig yac AocnimKeHHs: BUSHAYUMH, LLO, HE3BaXKatoum
Ha BiACYTHICTb PI3HWLL MiX rpymamu 3a NOKa3HUKaMu XOPCTKOCTI
MioKapga, MaLjieHT OCHOBHOI rpyni Manu 3Ha4Ho BULLi napame-
TPU EHEPrETUYHMX BUTPAT MPW BUKOHaHHI poboTH CepLieBo-Cy-
AWHHOT cuctemu. BpaxoBytoum Lie, MOXHa 3p0BUTU NPUMYLLEHHS
MpO PO3BUTOK MEPEXOZY eHeprii BNopsAKOBaHOrO npouecy y
HeBnopsiakoBaHuiA. OnybnikoBaHo pesynsraTyt OCHimMKEHb, LU0
[OBOASATb NOPYLLUEHHST EHEPreTUYHOro 0BMiHy B Miokapi Yepes
3HKEHHS! CDEKTMBHOCTI pobOTM BinKiB-TpaHCMOpPTEPIB eHepre-
TUYHUX cyDcTpaTiB Yepes MembpaHu, hepMeHTIB rmikoniy Ta
OKMCHMX peakLiin MITOXOHAPIN, 3MEHLLEHHs ekcnpecii GinkiB y
kapgiomiouuTax [27]. NoeaHaHHS pisHOCNPSAMOBAHMX MPOLECIB
CWHTE3Y Ta BUKOPWUCTAHHS €Heprii B MiokapAi Bigirpae CyTTeBy
pOSib Y «3HOLLYBaHHI» CEepLEeBO-CYANHHOI CUCTEMM, 3MEHLLIEHHI
30aTHOCT [10 BiJHOBIIOBaHHS, yTPUMaHHS CTabinbHOCTi cucTeMM
3 BikoM [28]. 36inbLUEHHS eHepreTUYHIX BUTpaT poboTy Miokapaa
Y NaLieHTiB OCHOBHOI rpymu MOxe ByTu MOB’13aHe 3i 3HKEHHAM
LUBWUAKOCTI BiHOBMEHHS MioKapaa, YNoBiNbHEHHAM rTikonisy 1
OKWUCHUX PeakLiin MITOXOHAPIW, 3MEHLLEHHSM ekcnpecii Binkis
Yy KapaiomiouuTax, Wwo 36inbwye puavk gexkomneHcadii IXC y
nauieHTis, ki matotb COVID-19 B aHamHesi.

BucHoBKH

1. Y xBopwx Ha IXC y long-COVID nepiogi BUsIBNEHO iCTOT-
HiLLIi 3MiHWM NiHINHKX Ta 00’ €MHX NOKA3HWKIB cepus, 36iMbLLEHHS!
cTyneHs rineptpodii Miokapaa JILW, yactotn BusHavenHs A1 LU
Ha Tni nigBuwweHHs CTIA, KCT, 3HmkeHHs rnobanbHoi ckopoT-
nmBoi doyHkuii JILL nopieHsiHO 3 nauieHtamu 6e3 COVID-19 B
aHamHesi.

2. Y xBopux Ha IXC nicna nepeHeceHoi KOpoHaBIpyCHOI
xBopobu COVID-19 BCTaHOBMNMW MIABWLLEHHS PU3KKY BUHMK-
HEHHsI eHepreTUYHNX BUTPaT Npu poboTi cepus B 1,66 pasa, Lo
CYMPOBOMXKYETHCS 30iMbLIEHHAM PO3PaXyHKOBUX MOKa3HMKIB
eHepreTyHoi BaptocTi (YP, ME Ta 3TO) ta cBigunTb Npo 3HU-
KEHHS LUBWAKOCTI BifHOBNeHHs Miokapaa B long-COVID nepiogi.

3. COVID-19 B aHamHesi xBopux Ha IXC gocToBipHO niggu-
LLLYE pPU3VK BUHMKHEHHS aunaTadii JILW (8 5,6 pasa), rineptpodii
miokapga JILW (8 3,05 pa3sa), giactonivHoi aucdyHkuii JILL (8
1,44 pasa). Lle goBogutb HeratueHuin Bnnve SARS-CoV-2 Ha
CTaH KapajanbHOro peMoaerntoBaHHs y xBopux Ha IXC.

MepcnekTBM NOAAABLLIX AOCAIAKEHB MONSAraoTh Y BUBYEHHI
MOTEHLIAHOTO BNNMBY NMEPEHECEHOI KOPOHaBIpyCHOI XBopotu
COVID-19 Ha meTaboniyHi nopyLeHHs y xBopux Ha IXC i nos's-
3aHi 3 UMM Hacnigku.

@iHaHCcyBaHHA

Po6oty BrkoHaHo B Mexax HJIP 3anopiabkoro AepxaBHOr0 MeamKko-
(hapmaLieBTHHOrO YHIBEPCUTETY Ha Temy: «KniHiKo-naToreHeTn Hi,
MPOrHOCTUYHI Ta MiKyBarnbHO-4iarHOCTUYHI acnekTy kapaioBacKynspHoi
naTonorii 3 pi3HMMM KOMOPBIAHMMM CTaHaMWY, AepXpeecTpaLlis

Ne 0118U007138 (2018-2023).

BiaomocrTi npo aBTopiB:

Manyiinos C. M., PhD-acnipaHT kadb. 3aranbHoi npakTukut — CiMeiHol
MeAVLIMHM Ta BHYTPILLHIX XBOPOD, 3anopisbkuii AepaBHuiA MEAVKO-
tbapmaLieBTMYHWIA YHIBepCUTET, YkpaiHa.

ORCID ID: 0009-0008-3073-4538

Mwuxaiinosceka H. C., A-p mea. Hayk, npodecop, 3aB. kad. 3aranbHoi
MPaKTUKN — CIMEHOT MEMLIMHY Ta BHYTPILLHIX XBOPOO, 3anopiabkuii
[epKaBHUi MeauKko-hapMaLieBTUYHWIA yHIBEpCUTET, YkpaiHa.

ORCID ID: 0000-0001-6781-9406

Information about the authors:

Manuilov S. M., PhD-student of the Department of General Practice —

Family Medicine and Internal Diseases, Zaporizhzhia State Medical and
Pharmaceutical University, Ukraine.

Mykhailovska N. S., MD, PhD, DSc, Professor, Head of the Department of
General Practice — Family Medicine and Internal Diseases, Zaporizhzhia State
Medical and Pharmaceutical University, Ukraine.

References

1. Kovalenko VM, Nesukay EG, Kornienko TM, Titova NS. [COVID-19
pandemic and cardiovascular disease]. Ukrainian Journal of Cardiology.
2020;27(2):10-7. Russian. doi: 10.31928/1608-635x-2020.2.1017

2. Netiazhenko VZ, Mostovyi SE, Safonova OM. [The Impact of COVID-19
upon Intracardiac Hemodynamics and Heart Rate Variability in Stable Coro-
nary Artery Disease Patients]. Ukrainian Journal of Cardiovascular Surgery.
2023;31(1):19-28. Ukrainian. doi: 10.30702/ujcvs/23.31(01)/nm009-1928

3. Stefanini GG, Montorfano M, Trabattoni D, Andreini D, Ferrante G, Ancona
M, et al. ST-Elevation Myocardial Infarction in Patients With COVID-19.
Circulation. 2020;141(25):2113-6. doi: 10.1161/circulationaha.120.047525

4. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens
JS, et al. Post-acute COVID-19 syndrome. Nat Med. 2021;27(4):1-15.
doi: 10.1038/s41591-021-01283-z

ISSN 2072-9367

CyyacHi MeanyHi TexHoAorii. T. 16, Ne 2(61), kBiTeHb - YepBeHb 2024 p. 91



OpwuriHanbHi pochipkeHHs / Original research

20.

21.

22.

23.

Pagliaro BR, Cannata F, Stefanini GG, Bolognese L. Myocardial ischemia
and coronary disease in heart failure. Heart Fail Rev. 2020;25(1):53-65.
doi: 10.1007/s10741-019-09831-z

Tudoran M, Tudoran C, Lazureanu VE, Marinescu AR, Pop GN, Pescariu
AS, et al. Alterations of Left Ventricular Function Persisting during Post-
Acute COVID-19 in Subjects without Previously Diagnosed Cardiovascular
Pathology. J Pers Med. 2021;11(3):225. doi: 10.3390/jpm11030225
Tashchuk V, Nesterovska R, Kalarash V. [The connection between hospital
mortality and inflamation markers in COVID-19 patients and ischaemic
heart disease]. Bukovinian medical herald. 2021;25(3):118-23. Ukrainian.
doi: 10.24061/2413-0737.xxv.3.99.2021.18

Qikonomou E, Souvaliotis N, Lampsas S, Siasos G, Poulakou G, Theofilis P,
et al. Endothelial dysfunction in acute and long standing COVID-19: A pro-
spective cohort study. Vascul Pharmacol. 2022;144:106975. doi: 10.1016/.
vph.2022.106975

Buheruk VV, Voloshyna OB, Balashova IV. [Inflammatory damage to the
myocardium in patients with novel coronavirus disease (COVID-19)]. Zapor-
ozhye medical journal. 2021;23(4):555-65. Ukrainian. doi: 10.14739/2310-
1210.2021.4.211033

Mohammad KO, Lin A, Rodriguez JBC. Cardiac Manifestations of Post-
Acute COVID-19 Infection. Curr Cardiol Rep. 2022;24(12):1775-83.
doi: 10.1007/511886-022-01793-3

Huseynov A, Akin |, Duerschmied D, Scharf RE. Cardiac Arrhythmias in
Post-COVID Syndrome: Prevalence, Pathology, Diagnosis, and Treatment.
Viruses. 2023;15(2):389. doi: 10.3390/v15020389

Honchar OV. [Structural and functional remodeling of the heart in hyper-
tensive patients with COVID-19: assessmentof changes at the end of
hospitalization period and during a 1-month follow-up]. Ukrainian Journal
of Cardiology. 2023;30(5-6):7-18. Ukrainian. doi: 10.31928/2664-4479-
2023.5-6.718

Varga Z, Flammer AJ, Steiger P, Haberecker M, Andermatt R, Zinkernagel
AS, et al. Endothelial cell infection and endotheliitis in COVID-19. Lancet.
2020;395(10234):1417-8. doi: 10.1016/S0140-6736(20)30937-5

Fox SE, Akmatbekov A, Harbert JL, Li G, Quincy Brown J, Vander Heide
RS. Pulmonary and cardiac pathology in African American patients with
COVID-19: an autopsy series from New Orleans. Lancet Respir Med.
2020;8(7):681-6. doi: 10.1016/S2213-2600(20)30243-5

Samokhina LM, Rudyk IS. [Features of heart failure in patients who have
contracted a coronavirus infection]. Fiziolohichnyi zhurnal. 2022;68(6):90-9.
Ukrainian. doi: 10.15407/fz68.06.090

Bader F, Manla Y, Atallah B, Starling RC. Heart failure and COVID-19. Heart
Fail Rev. 2021;26(1):1-10. doi: 10.1007/s10741-020-10008-2

Ikonomidis I, Aboyans V, Blacher J, Brodmann M, Brutsaert DL, Chirinos
JA, et al. The role of ventricular-arterial coupling in cardiac disease and
heart failure: assessment, clinical implications and therapeutic interventions.
A consensus document of the European Society of Cardiology Working
Group on Aorta & Peripheral Vascular Diseases, European Association of
Cardiovascular Imaging, and Heart Failure Association. Eur J Heart Fail.
2019;21(4):402-24. doi: 10.1002/ejhf.1436

Bodretska LA, Shapovalenko IS, Antonyuk-Shcheglova IA, Bondarenko
QV, Naskalova SS, Shatilo VB. [Use of indicators of stiffness and energy of
the myocardium as markers of aging of the cardiovascular system]. Fiziolo-
hichnyi zhurnal. 2022;68(4):3-10. Ukrainian. doi: 10.15407/fz68.04.003
Manuilov SM, Mikhailovska NS. [Characteristics of neurovegetative dis-
orders in ischemic heart disease patients after coronavirus disease 2019
(COVID-19)]. Zaporozhye medical journal. 2024;26(2):106-13. Ukrainian.
doi: 10.14739/2310-1210.2024.2.297015

Raman B, Bluemke DA, Liischer TF, Neubauer S. Long COVID: post-
acute sequelae of COVID-19 with a cardiovascular focus. Eur Heart J.
2022;43(11):1157-72. doi: 10.1093/eurheartj/ehac031

Karagodin |, Carvalho Singulane C, Woodward GM, Xie M, Tucay ES, Tude
Rodrigues AC, et al. Echocardiographic Correlates of In-Hospital Death
in Patients with Acute COVID-19 Infection: The World Alliance Societies
of Echocardiography (WASE-COVID) Study. J Am Soc Echocardiogr.
2021;34(8):819-30. doi: 10.1016/j.ech0.2021.05.010

Szekely Y, Lichter Y, Taieb P, BanaiA, Hochstadt A, Merdler |, et al. Spectrum
of Cardiac Manifestations in COVID-19: A Systematic Echocardiographic
Study. Circulation. 2020;142(4):342-53. doi: 10.1161/CIRCULATIONA-
HA.120.047971

Catena C, Colussi G, Bulfone L, Da Porto A, Tascini C, Sechi LA. Echo-
cardiographic Comparison of COVID-19 Patients with or without Prior Bio-

24.

25.

26.

21.

28.

chemical Evidence of Cardiac Injury after Recovery. JAm Soc Echocardiogr.
2021;34(2):193-5. doi: 10.1016/j.ech0.2020.10.009

Magoon R. Left-ventricular diastolic dysfunction in coronavirus disease:
opening Pandora’s box! Korean J Anesthesiol. 2021;74(6):557-8.
doi: 10.4097/kja.21010

Bitar ZI, Shamsah M, Bamasood OM, Maadarani OS, Alfoudri H. Point-of-
Care Ultrasound for COVID-19 Pneumonia Patients in the ICU. J Cardiovasc
Imaging. 2021;29(1):60-8. doi: 10.4250/jcvi.2020.0138

Paulus WJ, Zile MR. From Systemic Inflammation to Myocardial Fibrosis:
The Heart Failure With Preserved Ejection Fraction Paradigm Revisited.
Circ Res. 2021;128(10):1451-67. doi: 10.1161/CIRCRESAHA.121.318159
Correia M, Santos F, da Silva Ferreira R, Ferreira R, Bernardes de Jesus B,
Nobrega-Pereira S. Metabolic Determinants in Cardiomyocyte Function and
Heart Regenerative Strategies. Metabolites. 2022;12(6):500. doi: 10.3390/
metabo12060500

Gandoy-Fieiras N, Gonzalez-Juanatey JR, Eiras S. Myocardium Me-
tabolism in Physiological and Pathophysiological States: Implications of
Epicardial Adipose Tissue and Potential Therapeutic Targets. Int J Mol Sci.
2020;21(7):2641. doi: 10.3390/ijms21072641

92

Modern medical technology. Volume 16. No. 2, April - June 2024

ISSN 2072-9367



DOI: 10.14739/mmt.2024.2.300179

OpwuriHanbHi pAochipkeHHA / Original research

Y[IK 616.381-083.98-089:616.8-009.17]-053.9-07:577.112

BuBUYEHHA MapKepiB cTapeyoi acTeHii
Ha $OHi rocTporo 3anaAbHOro NpoLecy y XsOpux NOXUAOro
Ta cTapeuoro BiKy B HeBIAKAAAHIM abaoMiHaAbHIM Xipypril
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Merta po6oTu — BU3HAYMTV BNAWB rOCTPOrO 3ananbHOro NpoLecy Ha AiarHOCTUYHY LiHHICTb MapKepiB cTapeyol
acTeHil y HeBigknaaHi abmomiHanbHin Xipyprii.

Martepianu i metoau. [Jo nocnimkeHHs 3anyyeHo 92 (100,0 %) nauieHTu, cepeaHin Bik y BCir rpyni — 72,0 £2,3
POKY. YCix XBOpUX Noainunu Ha Tpu rpynu. Y rpyny A 3anyyeni 32 (34,8 %) nauieHTn 3 rocTporo XipyprivHow
naTonorielo Ta MiATBEPAXEHUM CUHAPOMOM CTapeuyoi acteHii: 15 (16,3 %) ocib i3 rocTpum xoneunucTuToMm i
17 (18,5 %) 3 nepcbopaLiieto BUpaskm LWNyHKa Yv ABaHaauaTunanoi kuwkw. Jo rpynn B 3anyyero 30 (32,6 %)
0ci6 i3 rocTpor XipypriYHoK NaTonorieto; Ls rpyna cTaTUCTUYHO 3icTaBHa 3a KirnbKiCTHO XipypriYHuX AiarHosis
i3 rpynoto A, ane nauieHT He Manu acTeHii. [Ing 4OCTOBIPHOCTI BU3HAYEHHS BMAMBY 3anarnbHOro NpoLecy Ha
Mapkepy ctapeyoi acteHii cchopmysanu rpyny C i3 30 (32,6 %) nauieHTis 6€3 rocTpoi XipyprivHoi natonorii, ane
3 CMHAPOMOM CTapeuoi acTeHii. [NpoaHaniayBanu BigomMocTi haxoBoi NiTepaTtypy, BU3HAUMNW MapKkepy CUHAPOMY
ManbHyTpuii (piBHi 3aranbHoro binka, anbbyMiHy, xonecTepuHy) i CapkoneHii (piBeHb COMaTOTPONHOIO FOPMOHa).

Pe3yAbtati. Y pe3ynbtaTi aHanisy pesynsTaTiB BUSHAUWIIK 3HIKEHHS PiBHS 3aranbHoro Binka y rpynax A i C;
Pi3HNLS CTAaTUCTUYHO HepocToBipHa — p = 0,2519, U = 372,0. MopiBHsANM nokasHuku xBopux i3 rpyn A i B, Busisu-
N JOCTOBIPHE 3HVXEHHS B rpyni navieHTiB 3 acTenieto (A) — p = 0,0009, U = 224,0. Taki cami gaHi otpuman,
3icTaBMBLLM piBHI anbbymiHy y rpynax A i C. BctaHoBunw, Lo piBeHb anbbymiHy 3HkeHui, ane Bes BiporigHoi
pi3HuLi 3a rpynamu —p = 0,1932, U = 361,5. Btim, nig Yac nopiBHAHHS NOKa3HWKIB XBOPYX i3 CUHAPOMOM CTapeyoi
acTeHii (rpyna A) Ta 6e3 Hboro (rpyna B) BusiBneHo focTosipHy pisHnuto — p = 0,0072, U = 268,0. 3a piBHem
XOnecTepuHy He BCTAHOBWMW AOCTOBIPHOT PisHWLL Mix rpynamu 3 acteHieto (A 1a C) —p = 0,0614, U =323,0, a
TaKOX MiX rpynamu XBopux 3 acTeHieto Ta 3 rocTpuM 3ananerHsm i 6e3 actenii (A ta B) — p = 0,01646. Bcra-
HOBMEHO, LU0 piBEHb COMATOTPOMHOMO rOPMOHa Y rpynax 3 acTeHieto (A Ta C) Husbkuii — p = 0,9646, U = 466,5.
lMopiBHSBLLM MOKA3HWKM NALLIEHTIB i3 rpyn 3 acTeHieto Ta 6e3 Hei (A Ta B), BU3HauMnu JOCTOBIPHE AOr0 3HIKEHHS
B rpyni A—p =0,0030, U = 248,5.

BucHoBKM. He BUSBUNM BNAMBY rOCTPOro 3ananbHOro NpoLecy Ha AiarHOCTUYHY LiHHICTb MapkepiB cTapeyol
acTeHii, Wo BuBYany. MopiBHABLUM pe3ynbTaTy, BU3HaYeHi B rpynax A (rocTpa XipypriyHa natonorisi + CUHAPOM
cTapeuvoi acteHii) i B (roctpa xipypriuHa natonorisi 6€3 CMHAPOMY CTapeyoi acTeHii), BCTaHOBWUM LOCTOBIpHE
3HWKEHHSI PiBHS 3aranbHoro Ginka, anbbymiHy 11 comatoTponHoro ropmona: p =0,0009, p =0,0072 tap =0,0030
BiANOBIgHO. Y pesynbTari 3iCTaBNEHHS LiMX NOKA3HUKIB Yy XBOPUX i3 rpyn 3 acteHieto (A Ta C) BiporigHoi pisHuLi
He Bussunm: p = 0,2519, p = 0,1932 Ta p = 0,9646 BignosigHo. PiBeHb 3aranbHOr0 XONECTEPUHY He MOXHA
BMKOPWCTOBYBATW SIK MapKep AiarHOCTWKW CTapeyoi acTeHii y HeBiaknaaHii abgomiHanbHin Xipyprii, OCKinbku
€ Yumano hakTopis, Lo 6e3nocepenHbO BNIMBAKOTL Ha pesynbTatit 4iarHOCTVKKW. MOPIBHAHHS pesynbTaris y
rpynax 3 acTeHieto Ta 6e3 Hei Ha hoHi rocTporo 3ananbHoro npouecy (A Ta B) He BUSBWNO BIporigHOI pi3HNL
(p =0,1646). Taki cami HeraTUBHi pesynbTaTi OTPUMAnK B pe3ynbTaTi 3iCTaBNEHHs NaLieHTIB i3 rpyn 3 acTeHieio
(AtaC)-p=0,0614.

CyuacHi meauuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 93-98

Study of senile astheny markers against the background of acute inflammatory
process in elderly and senile patients in emergency abdominal surgery

M. B. Danyliuk, S. M. Zavhorodnii, Ye. R. Fedotov, Ye. K. Mykhalchenko, I. V. Dobrodub

The aim of our work was to determine the influence of the acute inflammatory process on the diagnostic value
of markers of senile asthenia in emergency abdominal surgery.

Material and methods. The basis of the work included 92 (100.0 %) patients, the average age in the entire group
was 72.0 + 2.3 years. All patients were divided into three groups: group A — 32 (34.8 %) patients with acute
surgical pathology and confirmed senile asthenia syndrome. The group included 15 (16.3 %) patients with acute
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cholecystitis and 17 (18.5 %) with perforation of a gastric or duodenal ulcer. Group B included 30 (32.6 %) people
with acute surgical pathology, which was statistically comparable in terms of the number of surgical diagnoses
to group A, but without asthenia. To determine the reliability of the inflammatory process influence on markers
of senile asthenia, we formed group C — 30 (32.6 %) patients without acute surgical pathology, but with the
syndrome of senile asthenia. Based on the literature analysis, we selected markers of malnutrition syndrome:
total protein, albumin and cholesterol levels, and the marker of sarcopenia — somatotropic hormone.

Results. Based on the comparison of the obtained results, we found a decrease in the level of total protein in
groups Aand C, which was not significantly different, p = 0.2519, U = 372.0. Whereas when comparing groups,
A and B, a significant decrease was found in the group of patients with asthenia (A) — p = 0.0009, U = 224.0.
The same data were obtained when comparing the level of albumin; in groups A and C the level of albumin was
reduced but did not differ significantly between groups —p = 0.1932, U = 361.5, whereas comparing groups with
senile asthenia syndrome (group A) and without it (group B), a significant difference was found — p = 0.0072,
U =268.0. When determining the cholesterol level, we did not find a significant difference between the groups with
asthenia (Aand C) - p = 0.0614, U = 323.0, as well as between the groups with asthenia and without asthenia
with acute inflammation (A and B) —p = 0.016486. It was determined that the level of somatotropic hormone in the
groups with asthenia (Aand C) was equally low —p =0.9646, U = 466.5, while when comparing the group with and
without asthenia (A and B), a significant decrease in this hormone was found in group A—p = 0.0030, U = 248.5.

Conclusions. The absence of acute inflammatory process influence on the diagnostic value of the studied
markers of senile asthenia in the groups was determined. When comparing the results between group A (acute
surgical pathology + senile asthenia syndrome) and group B (acute surgical pathology without senile asthenia
syndrome), a significant decrease in the level of total protein, albumin, and somatotropic hormone was revealed,
p =0.0009, p = 0.0072 and p = 0.0030, respectively, while when comparing groups with asthenia (A and C) no
significant difference was found, p = 0.2519, p = 0.1932 and p = 0.9646. The level of total cholesterol cannot be
used as a marker for the diagnosis of senile asthenia in emergency abdominal surgery, as there are a significant
number of factors that directly affect the results of the diagnosis. Comparison of the results of the groups with
asthenia and without asthenia on the background of acute inflammatory process (A and B) showed no significant
difference, p = 0.1646. The same negative results were obtained when evaluating groups with asthenia (A and

C)-p=0.0614.

Modern medical technology. 2024;16(2):93-98

Y BcboMY CBiTi B ocTaHHi 100 pokiB BU3HAYalOTb TEHAEHLO
[0 HEBMWHHOTO CTapiHHSA HaceneHHs. 3rigHo 3i 3sitom BOO3 npo
ctapiHHs (Reporton Ageing and Health), no 2050 poky KinbkicTb
ntopel noxwnoro Biky Gyae AopiBHIOBaTM 1/5 3aranbHoi KinbKoCTi
HaceneHHs, Wo cTaHoBuTume Grmabko 2,03 mnpa ocib [1,2].
[MpupiCT HaceneHHs Liei BIKOBOI rpyni CMOHYKae 4O BUBYEHHS
Ta PO3POBNEHHS HOBWX METOAIB AiarHOCTUKM 11 NiKyBaHHS B
repoHTONOrii. Y CyyacHili HayKoBil niTepatypi Bce yacTile
TpannseTbCa TEPMIH «CHAPOM cTapeyoi acteHiiy (CCA), akui
BUKOPUCTOBYIOTb Ha NO3HAYEHHS BUTOPSIHHS OpraHiaMy B NoXu-
noMy i CTapeyoMmy BiLli, LLO NPU3BOAUTL 40 3HKEHHS i3NYHOT
Ta NCWUXOMOTYHOT aKTUBHOCTI Ta BKIKOYAE HU3KY hakTopiB, KOTpi
HeraTMBHO BNIMBAKOTb Ha SKICTb iKyBaHHS XBOPUX LiX BIKOBUX
rpyn [3].

[oci Hemae uiTkoro Bu3HayeHHs CCA, ane ueii giarHo3
nepenbavae Taki XapakTepUCTUKW, SK aKTMBALisi XPOHIYHOTO
3ananbHoro NpoLecy, NPOrPeCBHa iIMyHOCYNPECIS Ta 3HVKEHHS
pyHKLiT EHAOKPUHHOT CUCTEMM 1 OMOPHO-PYXOBOrO anapary [4].
Y natoreHesi CCA 5K OCHOBHi MEXaHi3M1 BU3HA4akTb CUHAPOM
ManbHYTPULIi, WO XapaKTepu3yeTbCa CTapeyMmMm 3MiHamm B
MOPOXHWHI pOTa, BUMaAiHHA 3ybiB Ta iHBOMIOLLK0 CMaKOBMX peLien-
TOpiB. Taki 3MiHV1 NPWU3BOASATH [0 NOPYLLEHHS Xap4yBaHHS, a came
30iNbLLEHHS YyTINBOCTI LIEHTPIB HACKYEHHS B NPOLOBryBaToMy
MO3KY, LLIO CTIPUYMHSIE BiAHYTTS HACUYEHHS] Bifl MEHLLIOT KiflbKOCTi
cnoxuToi ixi. CUHAPOM MarnbHyTPULIT NPU3BOANTb [0 3HKEHHS
piBHS 3aranbHoro Binka KpoBi, rinoansbymiHemii, gucnpoTeiHemii,
aucninigemii Ta 3HKEHHS PIBHS XonecTepuHy Kposi [5]. Heno-
CTaTHil1 piBeHb BirnkiB 3anyckae NaHLIOroBY peakLito Ta CripuUInHSIE

MOpYLLEHHS1 pobOTH CKENETHO-M'A30BOI CUCTEMM. TaK BUHWKAE
CapKOMEHisi, OCHOBHUM KITiHIYHUM CYMMTOMOM SIKOi € M'Si30Ba
BTOMJTIOBaHICTb 6€3 (Di3N4HOT0 HaBaHTAXEHHS!, WO BUHWKAE
BHaCIIZOK rinonepaysii ckeneTHNX M'A3iB (MprU3BOAUTL A0 riNOKCii
Ta 3anyckae aHaepobHWI IMikonis, PO3BUTOK aLMA03y Ta M'sI30BOI
BTOMM). Mapkepamm [iarHOCTVIK CapKOMEHii € 3HVKEHHS cexpeLlii
(baKTOpiB POCTY: COMATOTPOMHOrO rOPMOHa, iHCYMiHoNoAiGHOro
cbakTopa pocty 1, gerigpoeniaHapocTepoHy cynbdaty [6,7,8].

Mowyk, piarHocTuka Ta nigreepmkeHHs CCA 3a gonomo-
rot [OCTOBIPHUX Mapkepis 3abe3neynTb AKiCHY [iarHOCTUKy
L4bOr0 CTaHy B OCiG NOXMNOro Ta cTapevoro BiKy i cnpusitume
MOKPALLEHHEO SIKOCTI NiKyBaHHsI Ta 3anobiraHHI0 YCKIagHEHHsM,
CMepTi NaLieHTiB.

Y OOCRimKEHHSIX, pe3ynbTaTit SKUX HaBedeHi Y AOCTYMHIN
thaxosii nitepatypi, 30e6inbLIOro OLHKOBaNM Mapkepy CTapeyoi
acTeHii B naLieHTiB 6e3 rocTporo 3anansHoro npouecy. Brim, sikic-
Ha Ta cBoevacHa fiarHoctuka CCA Mae HafiBaXMBE 3HAYEHHS!
came B HeBiKnaaHin abgoMiHanbHil Xipyprii, amke BNIMB LbOro
CMHOPOMY Ha pesynbratu NikyBaHHs € 6e3sanepedHnm. OTxe,
BYyacHa piarHoctuka CCA pgactb 3mory BignoBigHAM Y/MHOM
MOAMdiKkyBaTh NiKyBaHHS Ta CPUSTUME MOKPALLEHHIO SKOCTI
HaZaHHs MeauUyHoOI JONOMOTY.

Merta pobotu

BuaHaumTi BNNMB rocTporo 3ananbHoro npouecy Ha fgia-
THOCTUYHY LiHHICTb MapKepiB CTapeyoi acTeHii y HeBiaKnaaHin
abpomiHankHil xipyprii.
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Puc. 1. loaiA nauieHTiB Ha rpynu AOCAIAKEHHS.

Marepianu i MeToAM AOCAIAKEHHSA

B ocHoBy po6oTu noknageHo BuaHaveHHs mapkepis CCA
y nauienTiB Bikom Big 60 go 90 pokis. Bubipka cknaganacs
392 (100,0 %) xBopux; cepepHii Bik y rpyni obCcTexeHnx —
72,0 £ 2,3 poky, y CTPYKTYpi 3a CTaTTIO NepeBaxanu XiHKu
—54 (58,7 %). Y nocnipxeHHs 3anyunnu 62 (67,4 %) xsopux,
aki rocnitanisoBaHi 4o KHIM «Micbka nikapHs eKCTpeHoi Ta
LBuAaKoi meguyHoi gonomoruy 3MP (M. 3anopixoks) 3 rocTporo
xipypriuHoto natonorieto: 30 (32,6 %) ocib i3 nepdopauieto
BMPA3KM LUYHKA Y ABaHajuaTMnanoi kuwku, 32 (34,8 %)
— 3 TOCTPUM XOMeLnUCTUTOM Ha (DOHi KOBYHOKaM'SHOT XBO-
pobu. [ns BU3HAYEHHS BNAMBY came rOCTPOro 3anarbHoro
npouecy Ao pocrnimxkeHHs 3anyyeHo 30 (32,6 %) nauieHTis,
AKi nepebyBanu Ha obcTexeHHi B monikniHiyi KHM «Micbka
niKapHA eKCTpeHoi Ta WBmnakoi meanyHoi gonomoruy 3MP
(m. 3anopixks). Y umx nauieHTis He Byno AaHuX WOLO rocTpoi
XipypriuHoi natonorii, ane nigTeepakeHo CCA 3a gonomoroto
CKPWHIHIOBOro ONUTYBaHHS. Li XBOpi 3ayyeHi 40 AOCTiMKeHHS
1K rpyna nopiBHSIHHSI.

Ycim nauieHtam ans BuaHayeHHss CCA 3aincHunu odi-
HIOBaHHSA 3 BUKOpUCTaHHaM wkanu Edmonton Freil [9,10].
3a pesynbratami chopmMyBanyt TpU rpynn SOCTIAKEHHS. Y
rpyny A 3anyyeni 32 (34,8 %) nauieHT 3 rocTPOIO XipypriyHo
naTonorieto Ta niATBEPMKEHUM CUHOPOMOM CTapeyol acTeHii:
15 (16,3 %) oci6 i3 roctpum xoneumctutom i 17 (18,5 %) 3
nepdopauiero BUPaskW LWITyHKa Y1 OBaHAALATUNANON KALIKN.
Jo rpynu B 3anyyero 30 (32,6 %) ocib i3 rocTpoto XipyprivHoto
naTonorieto; Lis rpyna CTaTUCTUYHO 3iCTaBHa 3a KiNbKICTIo Xipyp-
riYHMX ZiarHosiB i3 rpynoto A, ane nauieHTW He Manu acTeHii.
[1nst 4OCTOBIPHOCTI BU3HAYEHHS BMIMBY 3ananbHOro NpoLecy Ha
mapkepw cTapeyoi acTeHii copmysanu rpyny C i3 30 (32,6 %)
naujieHTiB 6e3 rocTpoi XipyprivyHoi natonorii, ane 3 CMHAPOMOM
cTapevoi acTenii (puc. 1).

lMpoaHanisyBany BidoOMOCTi (haxoBoi nitepaTypy, BU3HAYM-
N MapKepy CUHAPOMY MarbHYTpULii (piBHi 3aranbHoro Ginka,
anbbyMiHy, XonecTepuHy) i CapKomeHii (piBeHb COMaTOTPOMHOIO
ropmoHa) [7,8].

Xipypriyna natornoris 6e3 CCA

16,3 %
32,6 %
16,3 %
B C

Be3 xipypriuHoi natonorii + CCA

locTpuit xoneumnctut

CupoBatky kpoBi Ans aHanisy 3abupanu Ha etani rocni-
Tanisauii nauieHTiB 4o KniHiku, T06T0 4O novatky Byab-sKoro
nikyaneHoro npouecy. PiBHi 3aranbHoro Ginka Kposi, anboy-
MiHY Ta XONnecTepuHy BU3Ha4anu 3a 4OMOMOrol BioXiMivHOro
aHanisatopa FLEXOR E, «VITALAB» (Higepnangu, 2009).
PedepeHTHi 3HaueHHs ans 3aranbHoro Ginka: 65-85 r/n; anb-
OymiHy (zopocni Bikom noHag 60 pokis) — 34-48 r/n; xonecre-
puH — 2,8-5,2 Mmonb/n. CoOMaToTPOMHMIA FOPMOH BU3HAYEHO 3a
[,0MOMOTOK0 iIMyHO(PEPMEHTHOTO aHanisy Ha MiKpOMaHLETHOMY
pigepi Sunrise (Tecan, ABCTpis), pedhepeHTHe 3HaYeHHs — 40
20 mnOpg/n.

CTaTuCTMYHO pesynbTaTv onpauloBany 3a AONOMOro
nporpam Statistica 13.0, TIBCO Software Inc. (niueHsis
Ne JPZ8041382130ARCN10-J) ta Microsoft Excel 2013 (ni-
Lensis Ne 00331-10000-00001-AA404). [LoCTOBIpPHICTb PidHNL
MOKa3HMKIB y rpynax BU3Ha4YeHa HenapameTpUiHUMM MeTogamMm
CTaTUCTUYHOTO aHaniay: kputepiin ManHa—BiTHi (U) gns He-
noB’a3aHnX rpyn. TekcToBi JaHi HaBegeHo sk M + SD (cepenHe
apudMeTUYHe t CTaHAAPTHE BiZXWIEHHS) y pasi HopMarbHOro
posnoginy; sk Me (Q1; Q3) (megiaHa BMGIpKkK, HIKHIA (25 %) i
BEPXHiN (75 %) kBapTUNi) — Npy1 po3nogini, Lo Biapi3HSBCS Bif
HopManbHOro. CTaTUCTUYHO 3HAYYLLMM Pe3ynbTaToM BBaxanw,
Akwo p < 0,05.

Pe3yabtatun

PesynbraTi BU3Ha4YeHHs MapKepiB CTapeyoi acTeHii B rpynax
nawlieHTiB | cepeaHi 3Ha4eHHs HaBeaeHo B mabiuui 1.

[NoKasHWKY, O BCTAHOBWIM B NALIEHTIB i3 Pi3HUX rpyn 4o-
CMiKEHHS!, NOPIBHANM 415 BU3HAYEHHS LOCTOBIPHOCTI MapkepiB
CCA Ta piarHoCTvikv BNMBY rOCTPOrO 3anasnbHOro MpoLecy Ha
Ui Mapkepu (mabr. 2).

Y pesynbraTi BUSHauMIM 3HKEHHS PiBHS 3aranbHoro Binka y
rpynax A i C; pisHWLS cTaTUCTUYHO HepocToBipHa — p = 0,2519,
U = 372,0. lNopiBHANM NoKasHMKM XBOpUX i3 rpyn A i B, BusiBunu
[OCTOBIPHE 3HWKEHHS B NauieHTIB 3 acTeHielo (rpyna A) —
p=0,0009, U=224,0. Taki cami faHi oTpuman, 3iCTaB/BLLM PiBHi
anbbyminy y rpynax A i C. BctaHoBMnM, LU0 piBeHb anbbyMiHy
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Tabauus 1. PiBeHb MapkepiB CTapeyoi acTeHil y rpynax AOCAIAKEHHS

Mapkep PedbepeHTHi lpyna A, n =32 lpyna B, n =30 Ipyna C, n =30
3HauYeHHs (34,8 %) (32,6 %) (32,6 %)

3aranbHuii Ginok, r/n 65-85 61,35 (55,00; 70,00) 70,93 (66,00; 76,00) 63,05 (58,00; 67,00)

AnbbymiH, r/n 34-48 29,75 (24,70; 35,70) 34,61 (31,50; 38,20) 31,91 (26,70; 36,80)

XonecTepyH, MMOIb/N 2,8-52 4,02 (3,07;4,71) 4,54 (3,41; 5,38) 4,87 (3,50; 5,89)

ComartotponHuii ropmoH, MnOg/n £o 20 0,89 (0,12; 1,28) 2,40 (0,33; 3,96) 0,84 (0,10; 0,93)

Tabauus 2. MopiBHAHHA MapKepiB CTapeyoi acTeHii y rpynax AOCAIAXEHHS

Mapkep MopisHsiHHA rpyn A Ta B, p MopisHsiHHA rpyn ATa C, p
3aranbHuin 6inok 0,0009 0,2519
AnbbymiH 0,0072 0,1932
XonectepuH 0,1646 0,0614
ComartoTponHuin FrOPMOH 0,0030 0,9646
9
8,06
8 -
(=]
; 652
6 573
- 5,7925
5 5,98 53325 565
4;27 4,860454545
4 41025 4,233636364
S 38
3 3045
9 - L 2,48
1,84
1
0
CrpynaA  [CrpynaB [ pynaC
Puc. 2. BU3HaueHHs piBHS XOAECTEPUHY MO rpynax, MMOAbL/A.
3HWKEHWIA, ane 6e3 BiporigHoi pisHuL 3a rpymamu — p = 0,1932, 06roBopeHHsA

U = 361,5. Brim, nig Yac nopiBHSIHHA MOKA3HWKIB XBOPUX i3
CVYHOPOMOM CTapeyoi acTeHii (rpyna A) Ta 6e3 Hboro (rpyna
B) BusiBneHo goctosipHy pisHuuto — p = 0,0072, U = 268,0. 3a
PIBHEM XOMECTEpWHY He BCTAHOBMMM LOCTOBIPHOI Pi3HNL MiX
rpynamm 3 acteHieto (A Ta C) — p = 0,0614, U = 323,0, a Takox
MiX rpynamm XBopux 3 acTEHIEL0 Ta 3 FOCTPUM 3ananeHHaMm i 6e3
acreHii (A ta B) —p = 0,01646.

[liarHocTvka CMHAPOMY CapKOMeHii 3a JOMOMOroK CoMa-
TOTPOMHOTO FOPMOHA TaKOX NoKasasa No3uTHBHI peaynkTaTi. Tak,
BCTaHOBINEHO, LU0 PiBEHb COMATOTPOMHOMO FOPMOHA Y rpynax 3
acreHieto (A Ta C) Husbkuid — p = 0,9646, U = 466,5. INopiBHSBLLM
MOKa3HWKW NaLYieHTIB i3 rpyn 3 acTeHieto Ta 6e3 Hei (A Ta B), Bi3Ha-
Ynnn JocToBipHe 1oro 3HkeHHs B rpyni A—p =0,0030, U =248,5.

lNpoaHanisyBaBLuUy pesynsTatit SOCILKEHHS, BCTAHOBUIN:
BM3HaYeHi MapKepy CTapeyoi acTeHii, a came 3aranbHui Ginok,
anbOyMiH | COMaTOTPOMHWIA FOPMOH JOCTOBIPHO 3HVKEHI Y rpynax
xBopux 3 acteHieto — A Ta C. Lle nigTeepmkye ehekTUBHICTb
BUKopucTaHHA Wwkanu Edmonton Freil [9,10].

Y pesynbrarti aHanisy BU3HaYMnM Takox, LLIO roCTPWIA 3anarb-
HWIA NpoLiec He BrnuBae Ha Taki Mapkepn CCA, gk 3aranbHuii
Ginok Ta anbbymiH. MopiBHSABLLM pesynbTaTi, BCTAHOBIEHI Y
rpynax A (roctpa xipypriusa natonoris + CCA) Ta B (rocTpa xi-
pypriyHa natonorist 6es CCA), BUSIBNEHO JOCTOBIPHE 3HIKEHHS
piBHSA 3aranbHoro Ginka Ta anbbymiHy —p = 0,0009 ta p = 0,0072
BignogigHo. [ns rpyn 3 acteHieto (A ta C) BiporigHa pisHuLs He
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BMU3HauyeHa — p = 0,2519 ta p = 0,1932. Taki cami pesynsraty
OTpUMarnu npu BU3HAYEHHI COMaTOTPOMHOrO ropMoHa. Tak, y
pesynbTati NopiBHAHHSA rpyn A Ta B 3adikcoBaHO JOCTOBipHE
vioro sHukeHHs — p = 0,0030, a B rpynax 3 acteHieto (A 1a C) BiH
0[HaKOBO HU3bkuii — p = 0,9646.

Ha BigmiHy Big gaHuX, WO HaBedeHi y haxosin nitepatypi,
BM3HAYMIMM HEAOCTOBIPHI 3MiHM nig Yac giarHocTukmu CCA 3a
ponomoroto xonectepuHy [11]. MopiBHsHHS pe3ynbTaTiB y rpyni
3 acTeHieto Ta 6e3 Hel Ha hoHi rocTporo 3ananbHoro npotecy (A
Ta B) He nokasano goctosipHoi pisHuLi — p = 0,1646. Taki cami
HeraTuBHi pesynbTaTi ofep)Kanu y pesynsrarti OLHIOBaHHS rpyn
3 acteHieto (A ta C)— p =0,0614 (puc. 2).

IMOBIpHO, Taki pesynTaTi NoB's3aHi 3 T, Wwo 6 (18,75 %) na-
uienTiB i rpymn Ata 5 (16,70 %) oci6 i3 rpynu B npuiimanu cratunu,
aBrpyni C aHamMHe3 LLOA0 NPUIAMAaHHS CTaTUHIB i cpibparis, siki 6e3-
nocepeaHb0 BrNMBAOTL Ha 3aranbHUIA PiBEHb XOMNECTEPUHY KPOBI,
He 36upani. Tomy Ui pesynsTaTi MoXyTb 6YTW HELOCTOBIPHUM.
3pobunu BICHOBOK, LLO Pi3Hi (akTopu Ta BNIMB Ha 3aranbHui
XOrecTepuH pobnsTh 0ro HEAOCTOBIPHAM MapKEPOM CTapeyol
acTeHii B HeBiaKnaaHin abooMiHanbHin xipypril.

AHani3 pe3ynbrartiB He BUSIBMB BMWBY rOCTPOro 3anasnbHoro
npoLecy Ha JOCTOBIPHICTb AiarHOCTUKI MapKepiB cTapeyoi acTe-
Hii, ockinbky CCA — XPOHIYHUIA MPOLIEC i3 TPMBATUM i NOBINBHUM
nepebirom, L0 NOCTYMOBO PO3BMBAETLCA Ta HAPOCTAE Bif Npe-
acreHii 4o CCA pisHux cTyneHiB TsikkocTi [12,13,14,15]. Came
TOMY BMSIMB rOCTPOTO 3anasibHOro MPOLIECY Ha Lie 3aXBOPHOBAHHS],
LLIO TPMBASO NPOrpecye, € HeaHauHuM. Brim CCA — Tspkkuii Hera-
TUBHUIA YWHHWIK, L0 3HAYHO BMIIMBAE Ha pe3ynbTatyt MikyBaHHS
navieHTiB MOXMIIONo Ta CTapeYoro BiKy.

HocnimxeHHs CCA, cBoeyacHe 10ro BISIBNIEHHS! y HEBiAKNa-
Hill abnoMiHanbHiin Xipyprii 4acTb 3MOry cKoperyBarty i aganTy-
BaTW YWHHI NPOTOKOMM NiKyBaHHS LIMX XBOPUX, @ OTXKE CIpUSTUME
MOKpALLEHHH AKOCTi NiKyBaHHS Ta 3HWKEHHIO NETANbHOCTI.

BucHoBKHU

1. 3a pesynbratamu JOCHIQXKEHHS, TOCTPUIA 3ananbHuWi
MPOLeC He BNNMBAE Ha AjarHOCTUYHY LIIHHICTb MapKepiB cTapeyol
acTeHii, Wo BuBYanu. MopiBHSBLLM PesynbTaTh, BCTaHOBMEH Y
rpynax A (roctpa xipypriuHa natonoris Ta CCA) Ta B (rocTtpa
xipypriuHa natonorist 6e3 CCA), BUSIBUMM LLOCTOBIPHE 3HWKEHHS
piBHsI 3aranbHoro Ginka, anboyMiHy Ta COMaTOTPOMHOIO FOPMOHA:;
p =0,0009, p=0,0072 ta p = 0,0030 BignosigHo. 3icTaBMBLUM L
nokasHukW y rpynax 3 actenieto (A Ta C), BiporigHoi pisHuLi He
BusiBuu: p = 0,2519, p = 0,1932 ta p = 0,9646 BignosigHo.

2. PiBeHb 3aranbHOro XonectepuHy He MOXHa BUKOPUCTO-
BYBaTW SK MapKep AiarHOCTUKI CTapeyoi acTeHil y HeBIgKNaaHin
abnomiHanbHil xipyprii, OCKinbkv € Yumano akTopis, Lo 6e3rno-
cepeaHbOo BMIMBAKTL HA pe3ynbraTi AiarHOCTUKK. [TopiBHSHHS
pesynbTariB y rpynax 3 acTeHieto Ta 6e3 Hei Ha GhoHi rocTporo
3ananbHoro npouecy (A Ta B) He BWABWMO BIPOrigHOI PisHNL
(p = 0,1646). Taki cami HeraTWBHI pe3ynbTaTi OTpUManu B pe-
3ynbTarti 3iCTaBMNEHHs! NOKA3HWKIB NALEHTIB i3 rpyn 3 acTeHiet0
(ATaC)-p=0,0614.

MepcnekTMBY NoAAALLLMX AOCAIAXKEHDb NONAraloTh Y MOLLYKY
Ta po3pobLji HOBMX MPOTOKONIB NiKyBaHHS MaLiEHTiB MOXMIIONO Ta
CTapeyoro BiKy Y HeBifKnaaHii abgomiHanbHin Xipyprii.
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MoLwmpeHiCTb 0CTE0apTPUTY CKPOHEBO-HIMKHbOLLenenHoro cyrnoba (CHLLC) craHosuTb 18-85 % Bif, ycix anc-
yHKUinHUX cTaHiB CHLLC. BinbLuicTb navieHTiB — Nl CTapLLOro BiKy, 0COOMMBO XiHkW. CbOroaHi Ans NikyBaHHs!
4acTo BMKOPUCTOBYOTb BHYTPILLHLOCYTNOBOBI iH'eKLi, | ToMy HEeobXigHO JocnimKyBaTh €DeKTUBHICTb BBEAEHHS
npenapartiB Ha nepebir 3axBoptoBaHHs. KinbkicTb 4OCHimKeHb, NPUCBSYEHNX BUBYEHHIO eChEKTUBHOCTI OKPEMUX
npenaparis, siki Halk4acTiLLe BUKOPUCTOBYIOTb Nif Yac NikyBaHHs octeoaptputy CHLLC, obmexeHa, ToMmy AoCi
CKNapHO KOPEKTHO CMaHyBaTH NikyBaHHS B KOXXHOMY OKDEMOMY BUMAZKy.

Merta po60TH — OLiHUTU epeKTUBHICTb NikyBaHHs ocTeoapTputy CHLLC rianypoHoBOIo K1CNOTO, KOPTUKOCTE-
poigamm Ta nnasmoto, 3darayeHoo TpomboLmMTamm, K MOHOTEparieto.

Martepianu i meToau. 3anyyeHo 90 nawjieHTiB, KM BUKOHYBanM BHYTpiLLHbOCYrN0boBI iH'ekwji. MaLieHTiB paHmo-
MHO noAinunu Ha 3 rpynu: y rpyni | xsopum BBogunu nnaamy, 3daradery Tpomboumtamm (PRP, n = 30); y rpyni
I - rianypoHoBy kucnoty (K, n = 30); y rpyni Ill - koptukoctepoiam (KC, n = 30). [Ans 06’eKTUBHOrO OLjiHIOBAHHS
edbekTBHOCTI NikyBaHHs octeoapTputy CHLLC rianmypoHOBOK KMCNOTOK, KOPTUKOCTEPOIAaMK Ta NNasmoio,
3bara4eHoto TpomboLmTamu, ik MOHOTEpanieto BUKOPUCTaN Taki METOAM Ta NOKa3HMKW: 3aMOBHEHHS BidyanbHOi
aHarnoroBoi LuKanu 6o, BENNYMHY MaKCUManbHOrO BiKPUTTS poTa (MM) Ta LUiMbHICTb KOPTUKAmNbHOI nnac-
TUHKW CyrnoboBOi roniBKM HUKHBOI Leneny 3a Lkanoto MayHedinaa (HU) 3a 4ONoMOororo KoHyCHO-NpoOMeHeBOI
Komm'toTepHoi Tomorpadii. Lii nokasHukW ouiHioBanu y nauieHTiB LWOMICALS NpoTAroM 6 MicsLiB.

Pesyabtati. HainbinbLuy ehekTMBHICTb 3a BCiMa napameTpamu, Lo oLjHioBany, nokasana PRP-Tepanis (p < 0,05).
Haiwwsunpalwe 3meHLweHHs 6omio BU3HauMnM B pasi BUKOPUCTaHHS kopTukocTepoigis (p < 0,05). 3aranom 3a
nepiog, NikyBaHHs 3MeHLLEHHs1 GONbOBWMX Big4YTTIB 3a BidyarbHOK aHanoroBoto Lwkanoto y | rpyni Binbynock Ha
85,71 %, y Il (TK) i Il (KC) rpynax — Ha 71,42 %. MakcumanbHe BigKpyBaHHS poTa Micns 3aBepLUeHHS NiKyBaH-
H8 y xBopuX | rpynu 36inbLumnnock Ha 24,32 %, Il — Ha 15,79 %, IIl rpynu — Ha 18,29 %. LLinbHicTb cyrno6osoi
roniBku 3a Lkanoto FayHcdinaa nicns 3aBepLUeHHs NikyBaHHs y navuieHTis | rpynu 36inslumnack Ha 12,56 %,
Il - Ha 6,97 %, Ill rpynu — Ha 4,87 %.

BucHoBKH. YCi fOCTIMKEH] npenapati Manu no3nTUBHUIA edekT nig Yac nikysaHHs octeoaptputy CHLLC, npote
BHYTpiLLHbOCYrNo60BI iH'ekuii PRP sik MOHOTEpanis nokasanu HaiBuLly eekTUBHICTb 3a MapameTpamu, Lo
ouiHoBanm (p < 0,05).

CyuacHi mepuuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 99-104

Comparison of the effectiveness of temporomandibular joint osteoarthritis treatment
with corticosteroids, hyaluronic acid, and platelet-rich plasma monotherapy

I. A. Shynchukovskyi, O. H. Tereshchuk

The prevalence of temporomandibular joint (TMJ) osteoarthritis is 18-85 % of all TMJ dysfunctional conditions.
Most patients are elderly, especially women. Today, intra-articular injections are often used for treatment, so it is
necessary to study the effectiveness of drug administration on the course of the disease. The number of studies
on the effectiveness of certain drugs most commonly used to treat TMJ osteoarthritis is limited, that does not
allow correct treatment planning in each individual case.

Aim: to evaluate the effectiveness of TMJ osteoarthritis treatment with monotherapy with hyaluronic acid, corti-
costeroids, and platelet-rich plasma.

Materials and methods. We included 90 patients who received intra-articular injections. Patients were randomly
divided into 3 groups: group I, which received platelet-rich plasma (PRP, n = 30), group Il, which received hyaluronic
acid (HA, n = 30), group I, which received corticosteroids (CS, n = 30). To objectively evaluate the effectiveness
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of TMJ osteoarthritis treatment with monotherapy of hyaluronic acid, corticosteroids and platelet-rich plasma,
the following indicators were used: filling in the visual analogue pain scale, maximum mouth opening (mm)
and cortical plate density of the articular head of the mandible according to the Hounsfield scale using CBCT.

Results. PRP therapy demonstrated the highest efficacy in the form of monotherapy for all study parameters
(p < 0.05). The fastest pain reduction was achieved with the use of corticosteroids (p < 0.05). In general, during
the treatment period, the reduction of pain according to the visual analogue scale in group | was 85.71 %. In
patients of group Il (HA) and group Il (CS) — by 71.42 %. Maximum mouth opening after treatment in group
I increased by 24.32 %, in group Il — by 15.79 %, in group Il - by 18.92 %. The density of the articular head
according to the Hounsfield scale after treatment in group | increased by 12.56 %, in group Il - by 6.97 %, in
group Ill - by 4.87 %.

Conclusions. All of the studied drugs demonstrated a positive effect on the treatment of TMJ osteoarthritis, but
monotherapy with intra-articular PRP injections demonstrated the highest effectiveness according to the studied

parameters (p < 0.05).

Modern medical technology. 2024;16(2):99-104

Huhi B 5-12 % HaceneHHs BUSIBNSIOTb AUCYHKLIOHABHI
CTaH! CKPOHEBO-HWXKHbOLenenHoro cyrnoba (CHLC) [1]. 3a
[aH1MK CBITOBOI CTATUCTUKM, 3aXBOPIOBAHICTb HA OCTE0APTPUT
CHLUC mae pocutb BMCOKI MOKa3HMKW nowwmpeHocTi. Tak, ue
[ereHepaTBHe 3axBOptoBaHHs cTaHoBuTb 18-85 % Big ycix
anceyHkuioHansHux ctaHis CHLLC [2].

B octaHHi poku nikyaHHs octeoaptputy CHLLC € akTyarns-
HOK TEMOIO HayKOBWX JOCTiKEHb. Y HAMHOBILLMX nybnikaLlisx
BUKMaZEeHO pe3ynbTaTii OpuriHanbHUX AOCTifXeHb | pekoMeHaa-
Ui wono takTukm nikysaHHs natonorii CHLLC [3,4,5,6], a meToro
cucTeMaTuyHUX ornsAiB 6yB aHania CTyneHs epeKTUBHOCTI Tepa-
nii 3 BUKOPUCTaHHAM 36araveHoi TpomboLmTamu nnasmu [7,8,9].

Octeoaptput CHLLC — xpoHiyHe 3axBOptOBaHHS, LLIO Mporpe-
Cye Ta CNPUYMHSIE AiereHepaTBHi 3MiHM XpsiLla CKPOHEBO-HUX-
HbOLLenenHoro cyrnoba, 3okpema AereHepaLito, pynHyBaHHS,
BTpaTy CyrnoboBoro xpsiia, BUHUKHEHHS CyOXOHApanbHOro
0CTEOCKNeposy, 0CTEODITIB | CUHOBITIB Pi3HMX CTYMeHiIB. KiHivHa
kapTuHa octeoaptputy CHLLC Bkntovae 6inb, knaLaHHs B Cyrmo-
6i, LWym y Byxax, 0OMexeHHs! (yHKLIOHamNbHOI 3aaTHOCTI cyrnoba,
LLI0 MOXYTb iCTOTHO BMMBATK Ha AKICTb XWUTTS navjeHTis [10].

CyuacHi metoamku nikyBaHHs octeoaptputy CHLLC nepen-
Gavalotb kOoMGIHOBaHe NikyBaHHS 3@ JOMOMOIOH0 FianypOHOBOI
kucnotu (TK), nnasmu, 36araveHoi Tpomboumtamu (PRP), kopTu-
koctepoigis (KC) Ta ciniHT-Tepanii B piaHiX CiBBiGHOLLEHHSIX. BTim
KinbKiCTb JOCTMKeHb, MPUCBAYEHNX Mpobremam NikyBaHHs 0CTeo-
aptputy CHLLC MoHoTepanieto, 30kpema iH eKLiiHAM BBEOEHHSM
rianypoHOBOI KUCMOTH, KOPTUKOCTEPOIAiB Ta nnaamu, 30ara4eHoi
TpomboumTami, Ta BUHAYEHHHO iXHBOT €CDEKTUBHOCTI, OOMEXEHa.

BinTak HeoOxiaHO BCTAHOBUTY €hEKTUBHICTb BUKOPUCTAHHS!
PRP, rianypoHOBOI KUCNOTK Ta KOPTUKOCTEPOIAIB 5K MOHOTEpa-
nii AnNS NPOrHO3yBaHHS PE3YNbTaTUBHOCTI BUKOPUCTAHHS LnX
METOAIB Y Pi3HNX KOMBIHALLSX, @ TaKOX 3 iHLIMMU NiKYBanNbHUMK
onujismu. Heseaxalouu Ha YManui iHTepec CBITOBOT NPUKMaaHOT
Haykv 4o Tepanii 3ananbHuX i aucTpodiyHnx ypaxeHs CHLLC,
LOCIIMKEHHS, LLO 3hiACHUNN, € OpUriHamnbHUM 3a BUOOPOM 1 oro
ob’exTa i meTopiB.

Merta poboTtu

Ouinnti edekTnBHICTb nikyBaHHsa octeoaptputy CHLLC
rianypoHOBOK KMCIOTO0, KOPTMKOCTEPOiAaMi Ta Nnasmoto,
3bara4eHoto TpomboLmTamu, ik MOHOTeparieto.

Marepianu i MeToAU AOCAIAKEHHA

[ocnimxeHHs 3aiCHUNM, OTPUMYIOHYUCE NMPUHLMNIB [enbCiH-
CbKOi feknapaLlii. Bei obcTexeHi Haganu nucbMoBy iHPOPMOBaHyY
3rofly Ha y4yacTb.

[o nocnimkeHHs 3anyyeHi naLieHTH 3 giarHO30M ocTeoap-
Tputy CHLLC, sKkuii BcTaHOBNEHO BiANOBIAHO A0 AiarHOCTUYHUX
KpUTEPIIB CKPOHEBO-HIMKHBOLLENENHNX 3aXBOptoBaHb. [lo Jocni-
[PKEHHSI He 3any4yann XBOpWX i3 HOBOYTBOPEHHsSIMU Oyab-sKoi
nokanisaii; ocib, siki nepeHecnu LenenHo-NNLEBI BTPYYaHHS;
navieHTiB, KOTPi OAePKY0Tb NiKyBaHHS 3 MPUBOZY 3aXBOPHOBaHb
CHLUC, wo He noB’s3aHi 3 0CTE0APTPO30M; XBOPHX, AKi Manu
npoTunokasaHHs Ao BBeaeHHs PRP, K abo KC; ocib Bikom meH-
Lwe Hix 18 pokis; BariTHWX; NALIEHTIB i3 NOPYLIEHHAM LiSfbHOCTI
HEepBOBOI CCTEMM, MCUXIYHVMI MOPYLLIEHHSMU.

3aranom y gocrimxeni B3anu yyacts 90 navieHTis. Yci BOHM
3BEPHYNUCA MO AOMOMOry Ha kadedpy ctomarornorii nicnagn-
MMOMHOI OCBITW HaLiOHaNBLHOMO MEANYHOIO YHIBEPCUTETY IMEH
0. O. boromonsus y nepiog 3 01.02.2023 p. go 26.02.2024 p.
Ta Manu KniHivHi o3Haku octeoapTputy CHLLC.

Yci oberexeHi Manu gedekty 3ybHux paais. 3rigHo 3 knacu-
ikauieto fedbekTie 3y6HUX psaiB 3a beTenbmaHoM, 7 nawjieHTis
Manw mani fedektu (BuganeHo He GinbLue Hix 3 3ybu), 18 ocib —
cepenHi (Bin 4 0o 6 3y6iB), 65 obcTeXEHWX Man BENWKi AedekTy
(BinbLue Hix 6 3y6iB, WO BuAanEHi). 3ayBaxnuMo, L0 OFHIE 3
npuunH po3suTKy ancdyHkuii CHLLC moxe 6yTn yacTkosa Big-
CYTHICTb 3y6iB, a AncyHKUioHanbHi cTaHn CHLLC kopentotoTb
i3 JereHepaTMBHUMM 3MiHaMN CKOPOHEBO-HIDKHBOLLENEMHOTO
cyrnoba, 30Kkpema 3 HasiBHICTIO BTOPUHHWX OCTEOMOPOTAYHUX
3miH [11].

LLInsixom npocToi paHaoMi3aLlii 3 BUKOPUCTaHHSIM reHepaTtopa
BMMNaAKOBUX YMCEN NaLlieHTiB noginumu Ha 3 rpynu: y rpyni | xeo-
pvM BBOAWMW nia3my, 3barayeHy Tpomboumtamm (n = 30); y rpyni
Il - rianypoHoBy kucnoty (n = 30); y rpyni lll — kopTkocTepoiaw
(n = 30). MaujeHTam y NOPOXHUHY cyrnoba BBOAWMW MO 2,5 Mn
npenaparty 3 iHTepBanom 4 TwkHi nig koHTponem Y3[. Touka
BBEJEHHS — MiX KO3erKkoM Byxa i natepanbHiM KyTOM Oka Ha
1 cm nepen ko3enkom i npubnuaHo Ha 0,5 CM BepPTUKamNbHO BHU3.

Y naujeHTiB i3 rpynn PRP 6pann 10 Mn BEHO3HOI KPOBI
3 npaBoi KybiTanbHOi BeHn B npobipky T-LAB (cepTudikat
Ne UA.TR.1267532112601 Big 26.05.2021 p.). LieHTpudpyryaHHs
3aincHunK 3a npotokoriom Pure PRP Big T-LAB: y LieHTpudyry
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Tabauus 1. 3HaueHHs 3a BALL npotsrom AikyaHHs, 6aau (MeaiaHa (5; 95 npoueHTuAi))

[pyna pocnimxeHHs [o nikyBaHHsa |1 micaub 2 micsilb 3 micsaub 4 micsub 5 micsiub 6 micsaub
PRP, n =30 7,0(6,0;8,0) [3,0(3,0;45) [3,0(3,0;4,0) [20(1,0;25) [20(1,0;2,0) [1,0(1,0;1,5 [1,0(1,0;2,0)
K, n=30 6,0(4,6;80) [4,0(3,0;55) [4,0(3,050) [4,0(3,0;4,0) [3,0(20;3,0) [3,0(20;3,0) [2,0(20;3,0)
KC,n=30 6,5(5,0;8,0) |4,0(3,0;50) [4,0(3,0;4,0) |3,0(3,0;40) [3,0(20;30) [3,0(20;3,0) [20(1,0;2,0)
Tabanug 2. BeAnurHa MakcMMaAbHOO BIAKPUBAHHS poTa, MM (MeaiaHa (5; 95 NpoLEeHTHAI))

[pyna gocnimkeHHs [o nikyBaHHsa |1 micAub 2 micsub 3 micsub 4 micsAub 5 micaub 6 micaub
PRP,n=30 37,00 39,00 43,00 42,00 44,00 45,00 46,00

(27,05; 39,45) |(35,55;39,45) |(38,55;43,00) |(40,00;45,00) |(40,55;44,45) |(41,55;45,55) |(43,00;46,00)
MK, n=30 38,00 39,00 40,00 42,00 42,00 45,00 44,00

(34,55; 39,45) |(36,55;42,45) |(38,00;42,00) |(40,55;43,90) |(40,55;44,45) |(41,10;45,00) |(42,55;45,00)
KC,n=30 37,00 42,00 40,50 42,00 43,00 43,00 44,00

(31,55; 39,45) |(38,55;42,00) |(38,00;43,00) |(40,55;44,00) |(40,55;43,90) |(41,55;45,00) |(43,00;45,00)

CUMETPUYHO MOMILLanK NapHy KinbkicTb Npobipok, obupanu
pexum PRP (2300 06./xB X 4 XB) i nO4MHaANM LLEHTpUYryBaHHs.
[ns BBeOeHHs B ypaxeHun cyrnob sigbupanu 2,5 mn PRP.

lanypoHoBy kucnoty (Hialurom Hondro, PymyHist) Ta
TpiamuuHonoH (Kenanor 40, CnoBeHist) BBOAWMK 3@ CXEMOKO
BBeaeHHst PRP.

EdpekTusHicTb nikyBaHHs octeoapTputy CHLLC 06’ekTnBHO
OLiHIOBaIH LLIOMICSLIA NPOTSroM 6 MicsILIB 32 JOMOMOTOH0 Bisyarb-
HOi aHanoroBoi Wwkanu (BALLI), BU3Hauanu Takox MakcumarnbHe
BiOKPMBaHHSA poTa (MM) Ta LiMbHICTL CyrnoboBoi roniskv nig
yac KOHYCHO-NPOMeHeBOi komm'toTepHoi Tomorpadii (KIMKT),
BUKOpUCTOBYtouM Lkany MayHcdinga (HU). KMKT-gocnimkeHHst
naujieHTam BWKOHaB OAWH OmepaTop 3a JOMOMOroK ckaHepa
Planmeca ProMax 3D Mid, poamip Bokcens — 200 Mk, fo3a
OnpoMiHeHHs — 86 Mk3B.

Micns iH'ekuiHOrO BBEOEHHS Npenapati 53 xBopux Manu
ckaprvi Ha 6inb y micwyi ykony ronkoto. Linm navientam npraHadeHo
npenapart «Himecuny» 100 Mr gBivi Ha eHb NPOTATOM OfHiel 406K
(oBCcTexeHi He Manm MPOTUNOKa3aHb LLOAO NMPUIAMaHHS Npenapa-
TY). YHUKHYTMW TaKkoro yYCKNagHEHHs!, Ha HaLlly AyMKY, MOXHa LLNs-
XOM 3aCTOCyBaHHsI annikaLiiHOi aHeCTesil y AinsHLj YKoy ronku.

PesynbraTi npoaHanisyBani, 3acToCyBaBLUM CTAaTUCTUYHUIA
naket PRIZM (v. 8.3.0, GraphPad Software, CLUA, free trial
period). laHi aHanisyBanu Ha BiAMOBIAHICTb 3aKOHY HOpMarlb-
HOro posnoginy 3a kputepiem Lanipo—Binka. [ns nopiBHsHHS
BCEpeauHi rpyn i MHOXMHHKX MOPIBHAHb BCEPEOMHI rpyn Bu-
KopuCTanu HenapameTpuyHuiA Kputepin ®Opigmana. ns mix-
rPyNOBOr0 MOPIBHSIHHS 3aCTOCYBan HemapameTpuyHi KpuTepii
Kpackena—Bonnica ta MaHHa-BiTHi. [JocToBipHMMU BBaxasnu
BigMiHHOCTI npu p < 0,05.

Pe3yabtati

3a pesynkratamu CTaTUCTUYHOTO aHanisy AaHux, y naLieHTis
YCiX rpyn [0 noyartky nikyBaHHS iHTEHCMBHICTB Bonto 3a BALL
craHosuna 7,0 (6,0; 8,0) 6ana (MegiaHa (5; 95 npoueHTUni)).
Y nauieHTiB ycix rpyn Yyepes 1 Micaub nicns novatky nikyBaHHS
BM3HAYNNM 3MEHLLEHHS IHTEHCUBHOCTi 6010 NMOPIBHSHO 3 MOKa3-

HWKOM g0 nikyeaHHs (p = 0,0470, p = 0,0032 Tap =0,0102y I, Il
Ta lll rpyni BignoBigHo). Ha 6 MicsiLi 4oCTimKeHHs Liei MOKasHWK
Yy MauieHTIB YCiX rpyn 3anuiuaBcs AOCTOBIPHO HKYMM, HiX A0
nikyeaHHs (p < 0,001 gns Beix rpyn) (mabn. 1). 3a pesynerata-
MW MDKTPYMOBOTO NOPIBHSAHHSI, B TEPMiHi 6 MicALiB y nauieHTiB |
rpynu Liei NOKasHUK BIpOrigHO HUKYMIA, HXX y xBopux i3 Il Ta llI
rpyn (p <0,0001ip <0,0001). BigMmiHHOCTEV 33 LiIM NOKA3HUKOM
mix Il Ta Il rpynoto He Gyno (p = 0,2420).

Uepes 1 micaup nicns nikyBaHHs NOKa3HUK MaKCUManbHOro
BiAKp1BaHHS poTa y nauieHTiB | Ta Il rpyn cyTTeBO He 3MiHIOBaBCS
(p>0,9999 i p = 0,1284), Ha BigmiHy Big xBopux Il rpynu, ae
BXe Ha 1 micsui el napameTp 6yB LOCTOBIPHO BULLMM, HiX 10
nikyeaHHs (p = 0,0010). MoumnHatoum 3 2 MicsiLs Ta Ha BinbLL Mi3HIX
TepMiHax CoCTEPEXeHHs, y NaLlieHTIB yCix rpyn Lien NoKasHWK
BiporigHo (p < 0,05) GinbwwiA, HiX 4O NikyBaHHA. BcTaHoBunn,
L0 B 0BCTEXEHUX i3 | rpyni MOKa3HMK MaKCMMarbHOrO BigKpy-
BaHHS poTa 3binblumBcs Ha 24,32 %; y xsopux |l Ta lll rpyn — Ha
15,79 % Ta 18,29 % Bigno.igHo. 3a pesynsratamy MiKrpyrnoBOro
MOPIBHSHHS1, B TEPMiHi 6 MiCALIB Y MaLieHTiB | rpyny Liei nokasHuK
[OCTOBIpHO BuMLLWiA, HixX y xBopux Il Ta lll rpyn (p = 0,0012 Ta
p < 0,0001 BignosigHo). 3a UMM nNapameTpoM He 3adikcoBaHi
BigMiHHOCTI Mix Il Ta Il rpynamu y TepmiHi 6 micauiB cnoctepe-
xeHHs (p = 0,4673) (mabn. 2).

Uepes 1 micsLb nicns noyaTky NikyBaHHS NOKa3HWK LLinb-
HOCTi cyrnoboBoI rofiBkM 3a LKanot MayHcdinga y nauieHTie
YCIX rpyn He BiApi3HsABCS Bif napaMeTpa [0 novatky MikyBaHHS
(p=0,7214,p=0,4985 Ta p = 4674 BignosigHo). BTim, nounHaroum
BXe 3 2 MicALS Nicns NikyBaHHS, Lie NOKa3HUK Y NaLieHTiB yCix
rpyn BOCTOBIPHO 36inbLUMBCS. Yepes 6 MicsLiB nicns nikyBaHHs!
MOKa3HWK LLiNbHOCTI CyrnoBoBOi roniBkA y XBOPUX 3 YCIX rpyn
BIPOTiAHO BULLMIA, Hix 40 NikyBaHHS (p < 0,0001 gns Bcix rpyn).
Y nauieHTiB | rpynu Leii napameTp 36inbLwmecs Ha 12,56 %, Il Ta
Il rpyn —Ha 6,97 % Ta 4,87 % BignosigHo (mabs. 3). 3a gaHnvn
MDKIPYMOBOro MOPIBHSIHHS, Yepe3 6 MicALiB nicns NikyBaHHs
MOKa3HMK LLINIbHOCTi CyrnoboBOi rofiBkuM y nawjieHTiB | rpynm go-
CTOBIPHO BULLWIA, Hix B 0BcTexeHux i3 Il Ta Il rpynm (p < 0,0001
Tap <0,0001). PisHnus uporo nokasHuka y nadiexTis Il Ta lll rpyn
y TepMiHi 6 MicsLiB HesHauyLua (p = 0,9944).
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Tabauus 3. LLinbHicTb cyrnoboBoi ronisku (HU) Ha KIMKT, meaiana (5; 95 npoueHTAi)

Mpyna pocnimkeHHs [o nikyBaHHsa |1 micaub 2 Micsilb 3 micsub 4 micsub 5 micsiub 6 Micsaub
PRP,n =30 1067 1096 1129 1159 1180 1190 1201

(1001; 1110) | (1046; 1163) | (1083; 1191)  [(1101;1217) | (1132;1243) | (1142;1259) |(1153; 1269)
K, n=30 1047 1066 1076 1095 1103 1113 1120

(988,7;1092) |(1003; 1116) | (1013; 1124) |(1019; 1143) | (1010; 1153) |(1018; 1165) |(1023; 1170)
KC,n=30 1047 1061 1069 1080 1089 1094 1098

(1006; 1097) | (1023; 1113) [ (1031;1119) | (1039; 1129) | (1048;1139) | (1054; 1146) | (1058; 1149)

£k He3a0BINbHI pe3ynbTaTi BU3Ha4anu BiACYTHICTb 3MeH-
WeHHs Gonto 3a BALL, no3auTuBHOI AMHaMIKK 32 NOKa3HUKOM
MaKCManbHOro BiAKpMBaHHS poTa Ta 36iNbLUEHHS LUiNbHOCTI
KICTKOBOI TKaHUHW 3a Lwkarnoto MayHcdinga nig yac KIMKT npo-
TArOM YCbOro nepiogy NikyBaHHS. 3ayBaxuMo, L0 B HALIOMY
JOCTiZKeHHi He Oyno nawjieHTiB, y sIkUX 30BCIM He Oyrno noau-
TWBHOI AMHAMIK1 3a HaBeAeHUMU napameTpamu. Pasom i3 Tum,
€(PEKTUBHICTb NTiKyBaHHS Y NALLIEHTIB i3 rpyn AOCTIZKEHHS pi3Ha.
Tak, HanKpaLLi MOKa3HUKX BCTaHOBMEH Y | rpyni, naieHTam sKol
BBOAMNM Nna3my, 3baradeHy TpombouuTamu. Tomy BBaXaemo,
LLIO MPUYMHOK Pi3HOT epeKTUBHOCTI NikyBaHHA € came BuUbip
npenapary, sikuii BBOASATb Y MOPOXHUHY Cyrroba.

06roBopeHHA

Octeoaptput CHLLC — XpoHivHe aereHepaTBHE 3aXBOpHO-
BaHHSA, SIKE CMIPUYMHSE NATONOriYHE PEMOAENIOBAHHS CYrnoboBuX
noBepxoHb i cyrnobosoro ancka. OcteoapTput CHLLC mae
MYNbTUDAKTOPHY eTionorito. MNepeayciM Ha BUHUKHEHHS OCTEO-
arputy CHLLC BnnuBatoTh HaaMipHi Ta He3banaHCoBaHi HaBaH-
TaxeHHs. [1o MicLeBMX (HaKTOPIB, LLIO 3yMOBMIOKOTb BUHUKHEHHS
Ta nporpecyBaHHs octeoapTputy CHLUC, Hanexatb TpaBmu,
napagyHkLioHanbHa akTUBHICTb, OKIHO3iMHI NopyLleHHs. [o
CUCTEMHUX (PaKTOPIB Hanexatb BiK OAWHK, CTaTb, reHETUYHA
CXWUIbHICTb, MeTaboniyHi, ayTOIMYHHI Ta iHLWI 3aranbHocoMa-
TUYHi 3axBoptoBaHHs [12]. MaToreHes ocTeoapTpuTy nonsrae
B aHOMarnbHOMY PeMOZEntoBaHHI CyOXOHAPanbHOI KiCTKW, WO
XapaKTepu3yeTbCsl 3HUKEHHAM BUPOBneHHs konareHy Tuny | Ta
MOCUINEHHsIM pe3op0Lii KiCTKOBOT TkaHMHK [13]. HainowumpeHiLwi
CKaprv nawieHTiB 3 0CTe0apTpUTOM — Ha 6inb y ginsHui CHLLC,
LIyM y Byxax, 0BMexeHHs yHKLiOHanbHOi 3aaTHoCTi cyrnoba.
PeHTreHONOrivyHO B13HAYatoThb CMIOLLEHHS CyrroBOBOI roniBKy
HWKHBOI LLienenu, AerpaaaLito KOpTUKanbHOI NnacTUHKK, Npo-
LYKTUBHI 3MiHW.

Yumarno cyyacHux JOCnimKeHb CNPsIMOBAHO Ha PO3PO0IEHHS
HOBUX, €PEKTUBHILLMX MPOTOKOMIB BHY TPILLIHLOCYTMOBOBMX iH €K-
Ui nauieHTam i3 gucyHkuieto CHLLC, B skux koHcepBaTuBHE
nikyBaHHS He edpekTBHE. Pa3oM i3 TUM, NULLE OKpeMi ekcriepy-
MeHTanbHi JOCTIKEHHS NPUCBAYEHO BUBYEHHIO BNAMBY Ail0UMX
PEYOBUH 3 iH EKLAHUM LUNAXOM BBELEHHS, SIKi 3aCTOCOBYIOTb Y
MOHoTepanii. B KniHiyHiA npakTuLi Lie cnpuyrHsie npobriemu nig
yac Bubopy MeTogy NikyBaHHS KOXHOIO KOHKPETHOTO NaLlieHTa.
Kpim TOro, 06MexeHHst JocnimKeHb, MPUCBAYEHNX XipypriYHOMY
nikyBaHHio aucyHkuin CHLLC, nonsratots y Tomy, Lo 3aebine-
LUOrO Mif Yac HMX aHani3ytTb KNiHiYHy cumnTomaTtuky (6inb,

3MEHLLIEHHS aMNITiTyau PyXiB HkHbOI Wwenenw) [14,15,16]. MeH-
LLe AOCNimKeHb CNPSAMOBAHO Ha aHasi3 AMHaMIKY NiKyBaHHS na-
LiieHTa 32 4ONoMOorok iHcTpymeHTanbHUx Metogis (KMKT, MPT).
MMig vac Hawwoi poboTy BUBYaNK AMHAMIKY NOKA3HWKIB LUiMBHOCTI
cyrnoboBoi ronieku y nawieHTis i3 gucdyHkuieto CHLLC. XBopum
npW3Ha4amn MOHOTEpanito NnasmMoto, 3dara4eHot TpombouuTa-
MU, KOPTUKOCTEPOIAAMM Ta rianypoHOBOIO KUCIOTOH), LLIO MatoThb
BionoriyHy JoUiNbHICTL | JOBEAEHN MexaHiam i [9].

MonekynspHi MexaHiamu, 3a gonomoro skux PRP moxe
CNpUATW pereHepaLii TKaHWH, NONsAratoTb y TOMY, WO dakTopu
pocty: TGFB, IGF, VEGF, PD GF (TpombouuTapHuii haktop
pocTy) i bFGF (ocHoBHMIA chakTop pocTy dhibpobracTiB), — Lo
MicTATbCA B PRP, MOXyTb CipuumMH1TV NponidhepaLito XoHapo-
FEHHWX KMITUH i CEKPeLilo KOMMOHEHTIB XPSILLOBOTO MaTpuKCy,
MOTEHLiAHO 3yMOBIOKMM BiJHOBMEHHS CyrnoboBoro xpsiia
[17,18,19,20,21,22].

Y wmetaananisi Fulong Li, Chuanbin Wu, Haijiang Sun
et al. HaBegeHo daHi npo edekTnBHicTL PRP-Tepanii woao
3MeHLIEHHs1 6ont. ABTopu nopiBHiBanu PRP i BHyTpiL-
HbOCYTNOBOBI iH EKLiT rianypoHOBOI KUCINOTH 3a eDEKTUBHICTIO
OO 3MEHLUEHHs! Borio. 3a pesynbratamu, Lo ofepkan,
PRP mae cTaTicTUYHO 3HadyLly nepesary LUOA0 3MEHLUEHHS
Gonto yepes 12 micaui nicns iH'ekuii [22]. Y pesynbrati gocni-
mxeHHs S. S. Liu et al. nokasaHo 36inbLUeHHS MaKkcUManbHOro
BiJKPMBAHHS poTa Ta 3MEHLLEHHS iHTeHcuBHOCTI Gonto [10]. B
OKpeMMX HayKoBUX poboTax nokasaHo: PRP mMoxe iHgykyBaTty
BiJHOBIEHHS BUPOCTKOBOI KICTKM 3a pesyrbratami Bidyanisauji
nig 4ac MarHiTHo-pe3oHaHcHoi Tomorpadii Ta KIMKT. Li paHi
30iratoTbCsl 3 TVMMU, SIKi OTPUMANH Mif, Yac HALLOro AOCTTMKEHHS.
Pa3om i3 TuM, y Liux npaLsix HeAOCTaTHLO BUCBITIIEHO AMHAMIKY
peMozentoBaHHs CyrnoboBoi roniBkM HUKHLOI Lenenu npoTs-
FOM YCbOrO Mepiofy CnocTepeXeHHs [23].

bionoriyHoto aprymeHTauj€elo Woao 3acToCyBaHHS rianypo-
HOBOI KICMOTW € Te, LU0 BOHA MICTUTLCS B CUHOBIANBHIN PifyHi,
sika 6epe y4acTb y 3malLyBaHHi Ta 3MEHLLEHHI TepTs CyrnoboBux
noBepxoHb. ba GinbLue, nokasaHo, Wo MK moxe 3abe3nevyBaTu
CaliTy 38'a3yBaHHs (DaKTOPIB POCTY, CNPUSIKOYM 3ArOEHHIO TKAHWH,
nigTpUMyBaTK PICT KNITUH, XOHAPOreHHy AudepeHLiaLilo cToB-
OypoBux kniTuH. [estki popmynm, wo Bkntovanm MK, cnpuymnHanm
3HWXEHHS PiBHA Npo3anasibHUX MeaiaTopis 3ananeHHs [24,25]. Y
pocnimkenHi T. Gurung et al. nokasaHo HalBuLLYy eDEKTUBHICTb
Y 3MEHLLIEHHi KINiHIYHOI CUMNTOMATWKM NaLlieHTIB i3 AUCDYHKLIED
CHILLC 3a sonomoroto apTpoLieHTe3y Ta BHYTPILLHBOCYTII000BYX
iH’eKLiN HaTPIEBOI COMi rianypOHOBOI KUCNOTW. Y rpyni NaLlieHTiB,
KM NpuaHadeHo apTpoueHTed CHLLC i BHyTpiLuHbOCYTNOGOBI
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iH’eKwii HaTpieBOi CoNi riamypOHOBOT KUCMOTK, BU3HAYEHO 3MEH-
weHHst 6onto 3a BALL, 36inblueHHs amnniTyay pyxiB HUXHBOI
Lenenu, CTyneHst MakCMManbHOTO BiAKpUBaHHs! pota. ABTOpU
3pobunM BUCHOBOK, LLO NOEAHAHHS apTPOLIEHTE3Y Ta 3aCTOCY-
BaHHS rianypoHOBOI KUCINOTU edDeKTUBHILLE, HDK NPU3HAYEeHHS
apTpoLieHTe3y sk MoHoTepanii [14].

KopTukocTepoiau BUKOPUCTOBYHOTb 4151 NiKyBaHHS 0cTEO0ap-
Tputy CHLLC. BoHM xapakTepn3ytoTbCsl HaNKpaLLMM npoTu3a-
nanbHUM eheKTOM 3aBASKM MPUrHIYEHHIO MPOAYKLIT Ta cekpeLii
npo3sananbH1X LIMTOKIHIB. 3aBASAKM LIbOMY MPUTHIYYETHCS HaKO-
MWYEHHS IMYHHUX KNITUH (Makpodaris | HenTpodinis) B ocepen-
kax 3ananeHHs. [NokasaHo, Lo BOHM epeKTUBHI ANs KOHTPOMHO
Bonto Ta (yHKLIOHAmNBHOI 30aTHOCTI 3 HEBENUKUMI NOBIYHUMM
edpektamu [15]. Yan Liu et al. 3giicHunn cuctemaTyHmin ornsg,
i MeTaaHani3 4ns NopiBHAHHA eDEKTIB BHYTPILUHLOCYMO6GOBKX
iH'EKLN KOpTMKOCTEPOILIB, rianypoOHOBOI KMCMOTKU Ta nnauebo.
OUiHIOBaHHS! 34iNCHWNM 3a JONOMOIOK) Bi3yanbHOI aHanoroBoi
Lwkanu 6onto Ta 3a NOKa3HUKOM MaKCUManbHOTO BiAKPUBAHHS
poTta. 3a AaHMMK MeTaaHani3y, BHYTPILLHbOCYTNOBOBI iH ekl
KOPTWUKOCTEPOIAIB i rianypoHOBOI KUCMOTW CMIPUSIIOTH 3MEHLLEH-
Hio 60nto Ta 30iNbLIEHHIO MAKCUMANbHOTO BiOKPUBAHHS pOTa.
BTim, edeKkTMBHICTb KOPTUKOCTEPOIAIB LLOAO MaKCMMaribHOro
BiOKPUBaHHS POTa € MEHLLO, HiX rianypoHOBOI KMCroTy [16].

MigTBEpmKEHO €PEKTUBHICTb BNAMBY BHYTPILIHBLOCYrNO60-
BWX IH'EKLiN rianypoHoBoi kucnotu, PRP i kopTukocTepoiais sk
MOHOTepanii WOoA0 3MEHLIEHHS 6OMNbOBUX BigUYTTiB, 30iMbLIEHHS
MaKC/ManbHOrO BiIKpUBAHHS pOTa Ta BiAHOBMIOBAHOCTI LLNIbHOC-
Ti KOPTUKaNbHOI NMACTUHKW CYrMo6OBOI FOMIBKW HXKHBOI LLENeni.
3rigHo 3 HaLWMMM JaHUMK, HAKPaLLWIA NiKyBanbHUIA eCDEKT Mae
nnasma, 3barayeHa Tpombouutamu. Lie ninTBEpmKeHO piBHEM
3MEHLUEHHs 60110, 36iMbLUEHHSM MaKCUMarbHOTO BiAKPUBAHHS
poTa Ta HaBULLMM CTyneHeM 30iMbLUeHHS! LWiNbHOCTI cyrno6o-
Boi ronisku 3a gaHumu KIKT. EdpekTuBHICTb ycix nikyBamnbHMUX
npenaparis BU3Ha4MnM BXe B 1 MiCALb NiCNs novaTky nikyBaHHS.
HesBaxatoum Ha Te, L0 3aCTOCYBaHHS! YCix CXeM MNiKyBaHHS, LLIO
OLiHIOBaNM, Mano 3iCTaBHi Pe3ynbTaTh LWOAO 3MEHLUEHHS 60-
NbOBOTO CUHAPOMY HaNPUKIHLL NiKyBaHHSI, HANGINbLLMIA NpUpICT
MOKa3HWKIB MakCMMarbHOrO BiAKPUTTS poTa Ta LLNbHOCTI KOpTU-
KarnbHOI MIacTUHKK CyrnoboBOi roniBKM BU3HAYMUIM B NALLIEHTIB
| rpynu, siki ogepxxysann PRP-Tepanito.

3icTaBHi pesynbTaT OTpUManu nig 4ac AOCHIAXEHHS
Amira A. M. M. Attia, Sally S. Awad. Tak, aBTopy BU3HA4MH
3MEHLLEHHS! BONbOBYKX BigUYTTIB, KnaLaHHs B cyrnobi Ta 36inb-
LUEHHS amMnniTyaun pyxiB HKHBOT Lwenenu [26].

BucHoBKHU

1. BuKOpUCTaHHS rianypoHOBOI KNCMOTM, KOPTUKOCTEPOIAIB i
nnasmu, 36ara4eHoi TpomooLMTaMu, AN MiKyBaHHS OCTE0apTpU-
TY CKPOHEBO-HKHBOLLENEMHOTO CYrnoba Cnpusifio 3MEHLLEHHIO
Bonto B AinsHUi cyrnoba, 36inbLLEeHHI0 MakCMManbHOrO BigKpu-
BaHHs poTa Ta LYiNbHOCTI KOPTUKANBHOI MIacTUHKM CYrnoboBoi
TONIBKM HWXHBOI LLEnenu.

2. HanedeKTmBHIlLMM nig Yac NiKyBaHHS OCTE0APTPUTY
CKPOHEBO-HIDKHBOLLENENHOro cyrnoba, 3a nokasHukamu, Lo
OLiHIOBanK Mg Yac JOCMimkeHHs, 6yno BYKOPUCTaHHS Nna3mu,
3barayeHoi TpomboumuTamu.

MepcnekTMBM NoAaAbLUMX AOCAIAKeHb. Pe3ynbTaTy caifyaTb
NpO eheKTUBHICTb BHYTPILLIHEOCYTMOBOBYX iH €KL Y MTOPOXHUHY
cyrnoba nig 4yac nikyBaHHs 0CTE0APTPUTY CKPOHEBO-HUKHBOLLE-
nenHoro cyrno6a. HeobxiaHe nigTBEpmMKEHHS BUSIBNIEHNX 3aKOHO-
MipHOCTE y MPOCMEKTUBHMX GaraToOLEHTPOBUX JOCTIMKEHHSIX i3
3anyyeHHsIM BENWKOI KirbkocTi navlieHTiB. Kpim Toro, AouinsHUM
€ NPOAOBXKEHHS BUBYEHHS Bapiallii BHYTPILIHLOCYrNoboBumX
iH'EKLLiIA rianypoHOBOI KUCMOTW, KOPTUKOCTEPOIAIB i Niasmu, 36a-
rayeHoi TpomboLuUTaMK, AN BUSHAYEHHS! iX B3aeMofii.
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Merta pobotu - cucTemaTuaaLis (heHOMEHIB KPUTUYHOMO CaMOYCBIAOMMEHHS! B KOHTEKCTI HEMCUXOTUYHUX NCK-
Xi4HMX po3nagiB i po3pobneHHs IHCTPYMEHTY OLIHIOBaHHS NPOGiNio 0o MOpYLUEHb.

Martepianu i metoau. Y nepiog 2020-2023 pp. 3giicH1IM NPOCNEKTUBHE AOCAIMKEHHS HA KOHTUHIEHTi amby-
NaToOpHUX NaLieHTIB i3 AiarHo3amu, L0 BCTAHOBMEHI B yMOBaX BifdineHHs norpaHnyHux ctanis KHIM «ObnacHuii
KNiHIYHWA 3aKnag 3 HafaHHA neuxiaTpuyHoi aonomorny 3anopisbkoi obnacHoi pagu. 3aranom obctexunm 75
naujieHTiB — 38 vonosiki i 37 xiHOK; cepenHin Bik — 38,9 + 8,6 poky.

OBcTeXEHI He Manu 3aroCTpeHb TSHXKKUX COMATUYHUX 3aXBOPHOBaHb, O3 [iarHOCTUYHO 3HAYYLLOro NpuitoMy
MCUXOAKTUBHUX PEYOBWH B aHamHe3si. MeToay JOCnimKeHHS: KMiHIKO-aHAMHECTUYHMIA, NCUXO4IarHOCTUYHUIA —
HaniBCTPYKTYpOBaHE iHTEPB'10, CTaTUCTUYHWNA (i3 BUKOpPUCTaHHAM KoedilieHTa o KpoHbaxa).

Pesyabtati. BusHaumnm 27 dpeHOMEHIB y cknafi 7 OKpeMMX KOMMOHEHTIB KPUTUYHOMO CaMOYCBILOMMEHHS.
Ha ocHoBi OTpuUMaHMX JaHux ccopmyBani NCUXOAIArHOCTUYHWIA IHCTPYMEHT Y dhopMaTi OnuTyBasbHUKa, Ae
[10 KOXHOrO (heHOMeHa ChopMyNbOBaHO 3anuTaHHA 3 MHOXWHHUMM BapiaHTaMy BI4MOBI4i, WO paHXoBaHi 3a
n'aTnbanbHoto Wkanot Tuny JlaikepTa. HagiiHicTb OnnTyBanbHMKa 3@ NOKA3HUKOM BHYTPILLHBOI Y3rOMKEHOCTI
cybLukan 3a koedilieHTom a KpoHbaxa — Big «npuitHaTHoi» (0,7072) ao «xopouwoi» (0,8820).

BucHoBku. Po3poBneHuii ncuxogiarHoCTUYHUIA ONUTYBaNbHUK MOXHA BUKOPUCTOBYBATY Nif Yac HACTYMHWX A0-
CRiKeHb, LLO CPSMOBaHI Ha aHani3 NpobneMn KPUTUYHOTO CaMOYCBIAOMIIEHHS B NALJIEHTIB i3 HENCUXOTUYHUMM
NCUXIYHUMU po3nagamu.

CyuacHi mepuuHi TexHoAorii. 2024. T. 16, Ne 2(61). C. 105-114

Approaches to the assessment of the structure and phenomenology
of critical awareness in the context of non-psychotic mental disorders

M. Yu. Kondratenko, A. D. Horodokin, N. F. Shevchenko, A. M. Stolyarenko, I. S. Doma

Aim: systematization of the phenomena of critical self-awareness in the context of non-psychotic mental disorders
and development of a tool for assessing the profile of its disorders.

Materials and methods. In the period of 2020-2023, a prospective study was conducted on a contingent of
outpatients with diagnoses established in the conditions of the Department of Borderline Conditions of the
Municipal non-commercial enterprise “Regional Clinical Institution for the Provision of Psychiatric Care” of the
Zaporizhzhia Regional Council. 75 patients: 38 men, 37 women, mean age 38.9 + 8.6 years, without exacerbation
of severe somatic diseases, without diagnostically significant psychoactive substances use history.

Methods: clinical and anamnestic, psychodiagnostic in the form of a semi-structured interview, statistical using
a-Cronbach’s coefficient.

Results. 27 phenomena were identified as part of 7 separate components of critical self-awareness. Based on
the obtained data, a psycho-diagnostic tool was formed in the form of a questionnaire, where a multiple choice
question ranked on a 5-point Likert-type scale was formulated for each phenomenon.

The reliability of the questionnaire according to the indicator of internal consistency of the subscales according
to the Cronbach a coefficient is from “acceptable” 0.7072 to “good” 0.8820.

Conclusions. The developed psychodiagnostic questionnaire can be used in further studies aimed at analyzing
the problem of critical self-awareness in patients with non-psychotic mental disorders.

Modern medical technology. 2024;16(2):105-114
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Y ranysi KniHiYHOI NcuxiaTpii Baxnuee Micle nocigae ouji-
HIOBAHHS HEMCUXOTUYHUX MCUXIYHUX PO3MajiB i MEXaHi3Mmis,
L0 NexXaTb B OCHOBI KPUTUYHOMO OCMUCIIEHHS BHYTPILLHLOMO
[OCBiAY, acouinoBaHoro 3 ncuxiyHum posnagom [1,2]. Huwi
(hakTM4YHO HeMae heHOMEHOMOTIYHOTO NiAX0AY A0 AeCKpunLji Ta
aHanisy CTPyKTypu «KpUTUYHOIO CAMOYCBIZOMIEHHSI» B KOHTEKCTI
MCUXIYHOrO po3nagy, Xo4a Liel KOHLENT Mae (yHOaMeHTanbHe
3HAYEHHS Y KMiHIYHIA ncuxogiarHoCTULI Ta KniHIKo-NcUXonoriv-
HIll NNOLWWHI po3rnsgy npobnemaTvku y cdepi HEMCUXOTUYHOI
ncuxonaronorii [3].

Cepepn aginiioBaHMX i3 «KPUTUKOKY» KOHLIEMLIA YiNbHE
MicLie NocigatTb anekCUTUMIS, aHO30rHO3IS Ta XapakTepuaa-
Uil €FOCMHTOHHOCTI / €roAMCTOHHOCTI BHYTPILUHBOTO JOCBIAY.
3ayBaxuMo, L0 Liel KaTeropianbHWiA anapar € AUCKYPCUB-
HO-TETEPOreHHUM i He BUYEpnyeE SIBULLIA KKPUTUYHOTO CaMOYCBi-
LOMMeHHs» [4,5].

KoHuenuist BHYTpiLLHbOMO A0CBiAYy Nepenbavae yaromkeH-
H abo HEeY3roMKEHHS CUMNTOMATUKW 3 Pi3HUMM acrekTamm
camocnpuitHaTTs. Lle cTaHoBWTb 0cobnusy npobnemy came B
KOHTEKCTi HENCUXOTUYHUX MCUXiYHKMX po3nafiB. OLiHoBaHHS
BHYTPILUHBOO AOCBIAY KapAMHaMbHO BMMBAE HA 3AATHICTb 40
pO3Mi3HaHHS aHOMani NCUXiYHOI AiANbHOCTI, CyD'EKTUBHOIO
BU3HAYEHHS PIBHS IX TSHXKKOCTI Ta, 3PELUTOIO0, Ha PilLIEHHS 0CO6M
LLIOA0 NoTpedu y BTpYYaHHi (y ToMy Yncni BBOpi NCUXOMOriYHOro
abo ncyxiaTpu4HOro Mogycy Takoro BTpyYaHHst). JocnimkeHHs
poni «KPUTUYHOTO CaMOYCBIBOMIEHHS» € NPOBnemMaT3oBaHNM,
are HefocTaTHbO PO3POBNEHNM CaMe B KOHTEKCTI HEMCUXOTWY-
HUX NCUXiYHKMX po3nagis [6,7].

OTxe, aHani3 KOHLeNLin, Ski ONUCYHOTb SBULLE «KPUTUYHOTO
CaMOYCBIZOMITEHHSI», IEMOHCTPYE AVNCKYPCUBHY reTEPOrEHHICTb
Ta O4YeBUAHY pparmMeHTapHicTb. Ha Hawy aymky, npobnema
aHaniay «KpUTUYHOTO CaMOYCBIAOMITEHHSI» NOTPEBYE CUCTEMHOIO
(beHOMEHOMOrIYHOMO OMKCY, WO nepeadadyae cucTeMaTnaallio
Ta Jeckpunuito Tl enemeHTiB, a Takox, 3 KNiHIko-nparMaTnyHux
no3uLii, — po3pobKM IHCTPYMEHTapIto ANns iHAMBIZYyanbHOro
npodintoBaHHs i BUBOPY Hagani KOHrpyeHTHOT Mogeni ncuxoTe-
paneBTU4HOI Kopekuii [2,7,8].

Merta poboTtu

CuctemaTi3aLis PeHOMEHIB KpUTUYHOMO CaMOYCBIAOMITEHHS
B KOHTEKCTI HEMCUXOTUYHMX NCUXIYHUX PO3rafiB i po3pobneHHs
IHCTPYMEHTY OLiHIOBaHHS NPOinto A0ro NopyLUEHb.

Marepianu i MeToAU AOCAIAKEHHA

Y nepiog 2020-2023 pp. 3@iMCHUNM NPOCNEKTUBHE JOCTi-
[PKEHHS! Ha KOHTUHIEHTI amOynaTopHUX NaLlieHTiB i3 giarHo3amu,
L0 BCTAHOBNEHI B YMOBax BiAJineHHs NOrpaHWYHWUX CTaHIB
KHIM «O6nacHwin kniHiYHWiA 3aKnag 3 HagaHHs ncyxiaTpUYHoI
Jornomoru» 3anopiabkoi 06nacHoi paaw.

3aranom obctexunu 75 nauieHTiB — 38 yonosikiB i 37
XIHOK; cepepHin Bik — 38,9 £ 8,6 poky. O6cTexeHi He Manu 3a-
TOCTPEHb TSHKKMX COMATUYHIX 3aXBOPIOBaHb, 6e3 AiarHOCTUYHO
3HAUYLLOr0 NPUIIOMY MCUXOAKTUBHUX PEYOBUH B aHaMHesi.
CTpyKTypy [iarHOo3iB Y KOHTUHIEHTI JOCTIIKEHHSI HaBedeHO
B mabnuui 1.

MMig yac DocnimKeHHs BUKOPUCTaN Taki METOAM:

— KNiHIKO-aHaMHECTUYHUI — Y KOHTEKCTi aHanisy MeauyHoi
[OKYMEHTALii KOHTUHTEHTY LOCTIIKEHHS NS BCTAHOBMEHHS
[iarHOCTUYHOT TpaeKTopii Ta BiAMOBIAHOCTI AiarHOCTUYHMX Kpu-
TepiiB Ha Yac BCTAHOBMEHHS AiarHo3y Ta cyvacHux —3a MKX-10;

— NCUXOZiarHOCTUYHWIA — Y popMaTi HaniBCTPYKTYPOBAHOMO
MNCUXOAIarHOCTUYHOTO IHTEPB'HD, Y MEXaXx SIKOro chopMyiboBaHO
/1 YTOMHEHO 3anu1TaHHs L0 OKPEMUX KIacTepiB (DeHOMEHIB, LLO
POPMYIOTb «KPUTUYHE CaMOYCBILOMMEHHSAY;

— CTATUCTUYHUI — N5t 300py AaHWX (BiANOBIai pecrnoHaeH-
TiB i3 BUKOpPUCTaHHSAM Lwkanw [laiikepta [9]); Hagani 3gifncHUM
AMcnepciiHui aHanis, 3a pesynsratamu SKOro po3paxoBaHo
koedpiuieHT a KpoHbaxa [10] 3a hopmyrnoto:

k s?-3s?
a=( )% (—
k-1 s?

y

) (1)

[e K — KinbKiCTb eNeMeHTiB; sf — Cyma aucnepcii enemMeHTa
i; 53 — [mcnepcis 3aranbHoro TecToBoro bana.

Pe3yabtatun

Ha oCHOBHI HaniBCTPYKTYPOBaHOMO MNCUXOAiarHOCTUYHOMO
iHTEPB't0 BM3HAYeHO Ta NpobnemaTti3oBaHo 7 heHoMeHororiY-
HWX KOMMOHEHTIB «KPUTUYHOIO CaMOYCBIZOMITEHHS» Y KOHTEKCTI
HENCMXOTUYHMX NCUXIYHMX PO3NAAIB Y KMIHIYHOMY KOHTUHTEHTI.
[lani HaBeaeHo iXHi pe3toMOBaHi XapaKTEPUCTUKY.

1. KorHiTMBHWIA KOMMOHEHT nepeabayae 30aTHICTb A0 YCBi-
[OMMNeHHs haKTy HasiBHOCTI Ta CyTHOCTI BMACHWX aHoManiv
MCUXIYHOT AiSiNBHOCTI B KOHTEKCTI NCUXIYHOTO po3najy He3anexHo
B} PiBHS AMCTPECY, SKWI € iX pesynsTaToM. 36epexeHicTb Kor-
HITMBHOTO KOMMOHEHTA € OAHIE 3 YMOB eeKTUBHOCTI paLlio-
HasbHOI Ta KOTHITUBHO-NOBEAIHKOBOI NcuxoTepanii Sk MeTozis,
A5 KOTpKX 0DOB’'AI3KOBOI0 YMOBOK ehEKTUBHOCTI € JOCTATHIl
KOTHITUBHMI PiBEHb.

Y pamkax aHanisy pe3ynbratiB iHTepB't0BaHHS KOHTUHIEHTY
XBOPWX PO3PI3HANN HU3KY OKPEMUX (DEHOMEHIB, LLIO CTAHOBNSATH
KOTHITUBHMI KOMMOHEHT «KPUTUYHOIO CaMOYCBIZOMITEHHSI»; NSt
KOXHOrO 3 peHOMEHIB CHOPMYnbOBAHO KOHMPYEHTHE 3arnuTaHHs,
OLjiHIOBaHHSI SIKOro peaniszoBaHe 3a Lwkarnoto Jlaiikepta [9]:

1) «rinoTeTU4He yCBIAOMNEHHS» — nependayae 3aaTHICTb
BKIMIOYEHHS CaMOoro ABMLLA@ NCKUXIYHOTO po3nagy y cdepy ycBi-
LOMITEHHS.

3anumanHs 1.1: Yn 3rogHi Bu, WO iCHye MOXIMBICTb TOTO,
o y Bac HasBHi abo Byru paHilue nposiBy SKOroch NCHUXIYHOTO
po3nagy? (BapiaHTu Bignosigei: 1 —He Bipto B NCKXivHi po3naaw;
2 — BMEBHEHWIA, LLIO B MeHe He Moxe ByTu NcuxiyHoro po3nagy;
3 — MOXy Take NpunycTuTK, ane Lie MarionMoBIpHO; 4 — Lie MOX-
NMBO, ane MeHi CKagHo Lie YCBIAOMMUTH; S — Lie LIiNKOM MOXMHBO,
MEHi N1erko B Lie MoBipuTH);

2) «[ECKPUNTUBHE YCBIBOMITEHHS» — MOXITMBICTb BUKOPU-
CTaHHs! iHopmaLLii, oTpUMaHOT 3 30BHILLHIX [Kepen, y npukna-
JEHHi LLOoA0 BacHoi NCuXikm.

3anumanHs 1.2: Y noromxyeTecs Bu, o onmc NemxivyHoro
posnagy, sk Bam giarHoctoBaHo (abo Bu nepenbavaeTte 1oro
HasBHICTb y cebe), BiANoBigaTb Balwomy ncuxivHomy craHy?
(BapianTu Bignosigen: 1 — 30BCiM He 3rofieH; 2 — € CXOXICTb 3a
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Tabauus 1. CTpyKTypa AiarHo3iB y KOHTUHIEHTI AOCAIAKEHHS

[liarHo3u y KOHTMHreHTi pocnimKeHHs (3 koayBaHHAM 3a MKX-10) n %

F 40.00 «Aropachobisi 6e3 naHiyHOro posnagy B aHaMHe3i» 4 53
F 40.01 «Maniynmin posnag 3 aropacgobieton 12 16,0
F 40.1 «CouianbHi ¢obii» 5 6,7
F 40.2 «Cneumdiuni abo isonboBaHi obii» 1 1,3
F 40.8 «IHLwwi obiuHi TprBOMXHI po3naam» 26 34,7
F 45 «ComaTtn3oBaHui posnag» 6 8,0
F 45.1 «HegndepeHujoBaHi comatoopMHi po3nagu» 4 53
F 45.2 «InoxoHapuy4Hi po3nagm» 5 6,7
F 45.3 «ComatomopdHi BereTaTuHi AUCHYHKL» 12 16,0

Tabauusa 2. CTatTnCTUUYHUI aHaAi3 BIAMOBIAEH NALIEHTIB KOHTUHIEHTY AOCAIAKEHHS Ha 3anUTaHHA B paMKax KOrHITUBHOMO KOMMOHEHTA «KPUTUYHOTO

CaMOYCBIAOMAEHHS»

EnemeHt Bignosipi Iucnepcis

efieMeHTa
«1» «2» «3» «4» «5»

3anutaHHs 1.1 - 6 (8 %) 18 (24 %) 9 (12 %) 42 (56 %) 1,10

3anuTtaHHsa 1.2 3(4 %) 18 (24 %) 21 (28 %) 18 (24 %) 15 (20 %) 1,35

3anutaHHsa 1.3 12 (16 %) 15 (20 %) 24 (32 %) 18 (24 %) 6 (8 %) 1,40

3anuTtaHHsa 1.4 9(12 %) 12 (16 %) 27 (36 %) 15 (20 %) 12 (16 %) 1,48

AKOKOCb 3 03HaK; 3 — Aekinbka 03HaK CXOXi Ha Te, LLO 3i MHO;
4 — 3aranomM Cxoxe Ha Te, WO 3i MHOI; 5 — KpUTEpii NOBHICTIO
OMUCYIOTb T€, LLO 3i MHOI0);

3) «yCBIZOMMEHHS MeaunKanisayji cTaHy» — 3gaTHiCTb Ao
po3ni3HaBaHHS MEOUYHOrO XapaKkTepy aHoManii BlacHol ncu-
Xi4YHOT AiNbHOCTI.

3anumanHs 1.3: Yn norogxyetecs Bu, WO TpyaHOL, ki
BUHUKaIOTb Y BaLLomy xuTTi, MOXyTb ByT1 3yMOBNEHI MEANYHOK
npo6remoto, 3o0kpema nemxivHnM posnagom? (BapiaHTu Bignosi-
Jen: 1 — He 3rofeH; 2 — fesiki TPYOHOLL MOXYTb By Ty BUKIMKAHI
MOIMM 0COBNMBOCTAMM; 3 — Take TpanNsETLCS, ane s He Bre.-
HEHMI (-Ha), WO Lie MeauyHa npobrnema; 4 — oesiki TpyaHOLL B
MOEMY XMTTi € PE3YNETAaTOM MEAUYHOIO CTaHy, L0 CTOCYETLCS
MOET NCUXiKK; 5 — LIINKOM 3rofieH, B MEHE € 04eBUAHI TPyaHOLL
yepes MeanyHy Npobnemy, Lo CTOCYETbCS MOET NCUXIKKY);

4) «yCBIDOMNEHHS KPU3K aganTaLlii» — BUSBMEHHS NCUXIYHOT
[esafanTadii 3a JONMOMOroK aHanisy CTaHy BMaCHOI NCUXIYHOI
JiSNbHOCTI.

3anumanHs 1.4: Yn BuHMKaOTL Y Bac TpyaHoLi y noBcsik-
[EHHOMY (PYHKLOHYBaHHi a0 CaMOonoYyTTi, L0 HE MaKOTb iHLLOO
MOSICHEHHS, KpiM MeHTanbHKX npobnem? (BapiaHTu Bignosigen:
1 — Hikonw; 2 — iHogi, ane 3a3Buyail y 3B's13KYy 3 00 eKTUBHUMN
obcTtaBuHamu; 3 — s NoMiYaB, LUO iHOAI BiBYYBato HE3PO3YMInui
amckomdopT; 4 — B MeHe ByBatoTb TPYAHOLL Y (OyHKLOHYBaHHI,
SIKi HE MOB'AA3aHi 3 peanbHMK 06CTaBUHAMU; 5 — B MEHE YacTo By-
BaOTb TPYAHOLL Y (PYHKLIIOHYBaHHI Yepes NCUXiYHI NOPYLUEHHS).

Pesynbrati cTaTUCTUYHOrO aHanisy Bignosigen nauieHTiB
KOHTUHIEHTY JOCIMKEHHS Ha 3anuTaHH B pamMKaXx LibOro KOM-
MOHEeHTa HaBedeHo B mabnuui 2.

Cyma gucnepcii enemeHTiB gopiBHioBana 5,35; gucnepcis
3aranbHoro TectoBoro 6ana craHosuna 15,82. [ani po3paxoBaHo
3HaueHHs koedillieHTa o KpoHbaxa 3a hopmynoto:

4 15,82 5,35
( )% (
4-1 15,82

)= 0,8820. 2)

3HayeHHs koediuieHTa a KpoHbaxa 0,8820 Bignosi-
[ae «xopoLii» («good») HaZIMHOCTI CYKyMHOCTI 3anuTaHb
y TecTi.

2. MHECTMYHMIN KOMMOHEHT Nepeabavae 3aTHICTb [0 YCBi-
[OMMEHHS haKTy HasiBHOCTI Ta CYTHOCTI BMaCHWX aHoManin
MCUXIYHOI FiANBHOCTI MOPIBHSHO 3 nonepeaHimM gocsigom. Ha
BiZMiHY Bifj KOrHITUBHOTO KOMMOHEHTA, OPIEHTOBAHOTO Ha aHo-
Manito / CUMNTOM, MHECTUYHWIA KOMMOHEHT OPIEHTOBAHWI Ha
ncuxiky Ta ii 3BMiHW B AMHaMILi, CBOeYacHY ideHTUiKaLito piBHS
afanTauii SK iHTerpaTMBHOI XapaKTepUCTUKW BMACHOMO CTaHy
6e3 06pOoOKK KOHKPETHMX CUMNTOMIB. 36EPEXEHICTb LibOro KoM-
MOHEHTa CpUsiE BYaCHOMY 3BEPHEHHIO MO JONOMOTY, NOBHOMY i
TpuBanomy JOTPUMaHHIO pekoMeHaaLin cnewjanicTa. MauieHTu
MatoTb MCUXOMOTYHO 3p03yMirie MparHEHHS NOKPALLMTL CBil CTaH
Yy pa3i yCBIZOMIIEHHS! A0T0 MOTiPLLEHHS.

deHOMEHN MHECTUYHOTO KOMMOHEHTA:

1) «MHEeCTUYHe 3iCTaBMEHHS» — MOPIBHAHHSA TenepiLUHbOro
PIBHSI SIK IHTErPATUBHOT XapaKTEPUCTUKN PYHKLIOHYBAHHS MCUXIKK
3 piBHEM (QYHKLOHYBaHHS B MUHYMOMY.

3anumanHsa 2.1: Yn posymiete Bu, Wwo came 3miHUIOChH
y Baliomy ncuxiyHomy cTaHi NpoTAroM OCTaHHLOrO yacy?
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(BapiaHTu Bignosigen: 1 — BNEBHEHWN, LLIO OKPEMi XUTTEBI UM
MCUXONONiYHi TPYAHOLL HE 3MiHIOKTb MEHE; 2 — BNEBHEHWNA, LLO
Mii# CTaH Ta 0COBUCTICTb He 3MIHIOKTBCS MPOTArOM TPUBAJIOro
yacy; 3 — npunyckato, Lo Nepios Kpr3n MOXe BAIIMHYTM Ha Mil
CTaH Ta 0COBUCTICTb; 4 — Mill cTaH abo 0COOMCTICTb 3MIHUNMCS B
ripLumii Gik, ane s He 3Hato, sk came; 5 — Mill CTaH Ta 0coBUCTICTb
MOrIPLUMAKCS, i S 3Hat0, LLIO Came 3MIHUMOCS);

2) «MHECTWYHe OLiHIOBaAHHS AMHAMiKW» — OOCTOBIPHICTb
OLiHKI XPOHOMOrYHOI TPUBANOCTi OKPEMUX CUMMTOMIB, MOB’S-
3aHMX i3 PO3nagoM.

3anumatHs 2.2: Yn 3HaeTe Bu, konu BnepLue 3iTKHynuCs 3
nposisamu nopyLueHs ncuxiku? (BapiaHTu Bignosigen: 1 — Bea-
ato, LLIO HIKONM He CTUKaBCs; 2 — CTUKaBCS, ane He nam’sTato,
Konu BneplLue; 3 — nam’sTaro TOW Nepiog CBOIO XWUTTS, ane TOYHO
cKasaTh He MOXy; 4 — nam’siTato 3 TOYHICTHO IO NOpy POKY; 5 — viT-
KO Mam’siTato NOYaTOK, SKLLIO NOMiPKYBaTW, MOXY Ha3BaTh MicsLb;

3) «MHeCTUYHE OLiHIOBAHHS BOBOMNEHOCTI» — 3AaTHICTb
pO3ni3HaTy i YCBIZOMITIOBATH 3MiHW SKOCTI XMUTTS.

3anumanHs 2.3: Bu BigvyBaETe 3HKEHHS SIKOCTi XUTTS
yepes ncuxivHi npobnemu, Hanpyknag, TPYAHOLL| 3 peanisavjeto
MnaHiB, Hepeani3oBaHiCTb BMACcHOro noteHujany? (BapiaHt Big-
noBigei: 1 — He BipHo, L0 NCYXiYHi NPoBnemmn MOXyTb BMIMHYTY
Ha SIKICTb MOFO XUTTS; 2 — NOTIPLLEHHSI NCUXIYHOMO CTaHy MOrMM
3HUKYBATU SKICTb KMTTS B MUHYTIOMY, are 3apas Lie He BNIMBAE;
3 — MOXNMBO, € BNIMB Ha SKICTb XWTTS, ane He MOXy HassaTy,
KU CaMuiA; 4 — BNNWB €, ane He MOXY JOCKOHAMO MOro onucarty;
5 — SKiCb XXMTTS 3HU3MNACD, i 51 3HAKO, LLIO KOHKPETHO 3MIHWIOCS);

4) «MHeCTUYHe OLiHIOBaHHS pearyBaHHA» — 3[aTHICTb
po3ni3HaBatt N YCBiAOMIIOBATH 3MiHU CTEPEOTUMIB MCUXIYHOTO
pearyBaHHs Ha 30BHILLHI CTUMYIK Ta iHGopMaLLito.

3anumatHsa 2.4: Yn nomivaeTe Bu y 383Ky 3 posnagamu
MCUXIKK 3MiHW Y NCUXOMOTiYHINA CTIKKOCTI Ta 30aTHOCTI KOHTPO-
nioBaTu emolii? (BapiaHTu Bignosigei: 1 — He BigYyBato HIYOrO
nogibHoro; 2 — Npunyckato Taky MOXIMBICTb, ane He Malo 3 LM
0cobnmBux Npobrnem; 3 — Le MOXIMBO, iHOAI OTOUYHUI KaXyTb
MeHi npo ue; 4 — nomivato nogibHe, ane He MOXy BYacHO Lie
3p0o3yMiTh; 5 — 6e3nepeyHo, € 3MiHK, i S YCBIGOMITION, SKi BOHK);

5) «3gaTHicTb 3anam’aToByBaTH peKOMeHaLli» — 3AaTHICTb
(hikcyBaTu Ta BiATBOPIOBATU peKOMeHAaLi CrewianicTiB Woao
posnagy.

3anumarHs 2.5: Bu 3aaTHi no nam’sTi BiATBOPUTM pEKO-
MeHZaUil LWoao MeAMKaMEHTO3HOrO Ta NCUXOTEPANEBTUYHOTO
nikyBaHHs1, siki BaMm AaB criewianicT i3 NCUXiyHoro 340poB’a?
(BapianTut Bignosigen: 1 — B3arani He 3anam’'siTOBYt0; 2 — He
3anam’AToByto GinbLUy YaCTWHY; 3 — CKMaAHi He Nnam’sTato, ane B
3aranbHKX pucax nam’sTato, Lo MeHi JornoMarae; 4 — nam'sitato
TiNbKW Ha3BK Npenaparis i pekoMeHaaLii Wogo cnocoby XuTTs;
5—nam’aTato NOBHICTHO, MOXY A€TarbHO BiATBOPUTY (HaMpuKnag,
[03y npenaparis abo ncuxotepaneBTUYHI pekomeHaaLi).

Pesynbrati cTaTMCTUYHOrO aHanisy Bignosigen nauieHTiB
KOHTWHIEHTY JOCMIZQKEHHS Ha 3anuTaHHs B paMkaXx LbOro Kom-
MOHeHTa HaBegeHi y mabnuyi 3.

Cyma gucnepcii enemenTis ctaHosuna 8,02; gucnepcis 3a-
ranbHOro TecToBoro 6ana gopisHtoBana 19,06. [Jani pospaxoBaHo
3Ha4YeHHs koedilieHTa o KpoHbaxa 3a hopmyroto:

5 19,06 - 8,02
( )X (
5-1 19,06

) = 0,7240. 3)

3HaueHHs koediLieHTa a KpoHbaxa 0,7240 signosigae «npu-
VHSATHIN» («acceptabley ) HaAIHOCTI CyKyNHOCTi 3anuTaHb y TECTi.

3. MNpOrHOCTUYHMI KOMMOHEHT Nepeabavae 3gaTHICTb 40
YCBIJOMIEHHS pPOni aHoManin NCUXiYHOT QiANbHOCTI Yy nnaHy-
BaHHi CLieHapito MabyTHBOrO, BKITOYAKOUM YCBIAOMEHHS AN~
HaMi4YHWX XapaKTEPUCTIK MCUXIYHIX aHOManin (enisog / pemicis,
nporpecyBaHHs / perpecyBaHHs Towwo). [POrHOCTUYHUIA KOMMO-
HEHT Cnpusie NiATPUMaHHIO MOTUBALT NaLieHTa NpofoBXyBaTu
nikyBaHHS Nicns AOCATHEHHS peMicii abo MOKpaLLeHHs CTaHy;
Jae 3mory ctabiniayBanu KONMBaHHA HacTpow. PosyMiHHS
nauieHTOM AMHaMIYHOMO Ta HEMiHIMHOMO XapakTepy nporpecy
B NiKyBaHHI Crnpusie NOCIZOBHIA KOMNNAEHTHIA NOBEAIHL.
HegocTaTHICTb NPOrHOCTUYHOMO KOMMOHEHTA MOripLUye Big-
[aneHi pesynbsraTi paLioHanbHoOi Ta KOrHiTMBHO-NOBEAIHKOBOI
ncmxoTepanii.

[MPOrHOCTUYHWIA KOMMOHEHT CKNaAAaETHCS 3 (DEHOMEHIB:

1) «NporHo3yBaHHs AMCTPecy» — 3AaTHICTb nepepbadaTu
BMHVKHEHHS! CUMMTOMIB 32 OMOCepeaKoBaHNMM O3HAKaMM.

3anumanns 3.1: B nepenbavaete noripLieHHs Baluoro cra-
HY Y KOHKPETHIX CUTYaLlisix abo 3a NeBHMX 0OCTaBYH LLe A0 iX BU-
HWUKHEHHS? (BapiaHTy Bignosigen: 1— He BBaXato, LLO Lie MOXHa
nepenbaumnTi; 2 — Lie MOXIMBO, arne Ans MEHE NOTIPLLEHHS CTaHy
3a3BWyYail HeoHiKyBaHi; 3 — iHOAI NOMIYalo, LLO NOTIPLUEHHS CTaHy
MoB’si3aHi 3 NeBHUMK 06CTaBMHaMK; 4 — 3Halo Ta nepeabavaro
TUNOBI cuTYyaUii, ik NPU3BOASATb 40 NOTIPLLEHHS CTaHy; 5 — MOXY
nepenbaunty BinbLUicTb 06CTaBWH, LLO NOTIPLUYOTH Mill CTaH);

2) «MPOrHO3yBaHHs! 3MiHV NMOBELiHKMY — MOAMdIKaLlis noBe-
ZiHKM Y BiANOBIAb HA BUCOKY MMOBIPHICTb BUHUKHEHHS CUMIMTOMIB,
BKIKOYaK04M MOBEIHKY YHUKHEHHS].

3anumanHsa 3.2: Y poBoanTbcs Bam yHUKaTK NeBHUX Al
yepes YCBIAOMIIEHHS TOrO, LLO Ui Aji, cuTyauji abo 0b6CcTaBnHM
MOB’A3aHi 3 MoripLUeHHsM Moro cTaHy? (BapiaHTu Bignosigen:
1 — He 3BepTaB Ha Lie yBaru; 2 — YHUKato pifko, ToAj, KOnu MeHi
BXe NOraHo; 3 — iHOAi YHMKat0 HE3HaYHWX CMpaB, LL0O YHUKHYTY
3aHENOKOEHHS; 4 — 51 MOMIYaB, LU0 iHOAI BiMOBNSAKCH Bif, NEBHUX
i Yepes Miil MEHTANbHWI CTaH; 5 — YHWKaHHS YacTo MOB'A3aHi
3 LLiEK NPUYKHOLD);

3) «NpOrHo3yBaHHs AVHAMIKM MOPYLUEHHS» — 3AaTHICTb ne-
penbaunTi 3MiHU NCUXIYHOTO CTaHy Ta BUHMKHEHHSI CUMNTOMIB
Yy MPOMIKOK Yacy, SKU NEPEBULLYE Ljl0 OKPEMOTO YMHHIKA Ta
MCUXIYHY peakLilo Ha HbOro.

3anumanks 3.3: Y Bac € ysBneHHs abo LyMKu Wogo Tpu-
Banux 3MiH y Balomy ncuxiyHoMy CTaHi Ta 3gaTHOCTI ajan-
TyBaTUCA [0 TPYAHOLLB? (BapiaHTu Bignosigen: 1 — Hi, xuBy
nepeBaxHO TenepilHiM MOMEHTOM; 2 — Hi, ane skwo byayTb
NPUYYHK, S 3BEPHY YBary Ha BMACHWA NCUXIYHWA CTaH; 3 — MEHi
30a€ThCs, WO M CTaH Y NepPCnekTVBi MOXe MOPYLUMTM NEBHI
acnekTy MOro XUTTS; 4 — 9 nepenmMatocs Yepes Te, LUO Miid CTaH
3arpoxye MoemMy Graronony4yo; 5 — s NOCTINHO 3aKNonoTaHNi
LM MUTaHHAM);

4) «ycBigOMIEHHS hasHOT CTPYKTYpK po3nagy» — 3aaTHICTb
PO3pi3HATM (ha3mn 3aroCTPEHHSI Ta PEMICIi, CTaH KoMneHcaLii Ta
JekomneHcadlii.
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Tabaunuga 3. CTaTUCTUUHMI aHaAi3 BIANOBIAEM NALIEHTIB KOHTUHTEHTY AOCAIAXEHHS Ha 3aNUTaHHA B PaMKax MHECTUYHOrO KOMMOHEHTa «KPUTUYHOIO

CaMOyCBIAOMAEHHS»
EnemeHT Bignosiai Oucnepcis
o - < i =) enemMeHTa
3anutaHHs 2.1 7(9,3%) 13 (17,3 %) 41 (54,7 %) 2(2,7%) 12 (16,0 %) 1,22
3anutaHHs 2.2 10 (13,3 %) 16 (21,3 %) 20 (26,7 %) 14 (18,7 %) 15 (20,0 %) 1,74
3anuTanHs 2.3 3 (4,0 %) 16 (21,3 %) 17 (22,7 %) 24 (32,0 %) 15 (20,0 %) 1,32
3anutaHHs 2.4 10 (13,3 %) 20 (26,3 %) 13 (17,3 %) 14 (18,7 %) 18 (24,0 %) 1,95
3anutaHHs 2.5 6 (8,0 %) 8 (10,3 %) 9(12,0 %) 16 (21,3 %) 36 (48,0 %) 1,76

Tabaunuga 4. CTaTUCTUUHMI aHaAI3 BIANOBIAEN NALIEHTIB KOHTUHIEHTY AOCAIAXEHHS Ha 3anUTaHHs B pamkax MPOrHOCTUYHOTO KOMMOHEHTA
«KPUTUYHOTO CaMOYCBIAOMAEHHS»

EnemeHt Bignosipi Iucnepcis
efieMeHTa
«1» «2» «3» «4» «5»
3anutaHHs 3.1 12 (16 %) 6 (8 %) 21 (28 %) 15 (20 %) 21 (28 %) 1,94
3anuTaHHs 3.2 15 (20 %) 6 (8 %) 9(12 %) 27 (36 %) 18 (24 %) 2,09
3anuTtaHHsa 3.3 21 (28 %) 6 (8 %) 33 (44 %) 12 (16 %) 3 (4 %) 1,37
3anuTtaHHsa 3.4 6 (8 %) 3 (4 %) 9(12 %) 36 (48 %) 21 (28 %) 1,27

3anumanHs 3.4: Bu MOXeTe BU3HAYMTL NEPIOAM MOTIPLLEHHS
Ta NOKpaLLeHHs Balworo ncyxiyHOro CTaHy Ta OLiHATH, Y KoMy
nepioai Bu nepebysaeTe 3apa3? (BapiaHTu Bignosigi: 1 — Hi, ue
MEHi HIKOMK He BAABANocst; 2 — iHOAi MOMiYato 3a 3MIHOK «KWT-
TEBOIO TOHYCY»; 3 — NaM’siTato HAWripLUWIA | HAMKPALLWA CTaH, ane
He MOXY CKa3aTu Npo TenepiLLHii; 4 — MOXy NPUBNMN3HO OLHMTK
CBIll CTaH 3apas; 5 — BIeBHEHO NOMIYalo).

Pesynbrati cTaTUCTUYHOrO aHanisy Bignosigen nauieHTis
KOHTWHIEHTY JOCMIZKEHHS Ha 3anuTaHHs B paMkaXx LibOro Kom-
NOHEHTa HaBeaeHo B mabnuyj 4.

Cyma gucnepcii enemeHTiB ctaHosuna 6,68, aucnepcis 3a-
ranbHoro TectoBoro 6ana — 15,05. [lani poapaxoBaHO 3Ha4eHHs
koedpiujeHTa o KpoHbaxa 3a dhopmyrnoto:

4 15,05-6,68
( )X (
4-1 15,05

)=0,7413. 4)

3HaueHHs koediuieHTa o Kponbaxa 0,7413 Bignosigae
«MPUAHSTHIRY («acceptablex) HagiiHOCTI CyKynHOCTi 3annTaHb
y TecTi.

4. AyTOCKOMIYHWIA KOMMOHEHT nepefbavae 3aaTHICTb A0
ineHTUdikaLii KOHKPETHUX aHOManin NCUXIYHOT AiNbHOCTI
Ta X CNiBBIQHOLIEHHSI 3 BMACHOK OCOBUCTICTIO Yy KaTeropisix
€TOCUHTOHHOCTI / erogMCTOHHOCTI, @ TaKOX CTYNEHs BMIMBY
Ha 0COBUCTICTb, yXBaneHHs pilleHb Ta PesynbTyiody NoBegiH-
Ky. EroOMCTOHHICTb B OKpEMMX MaLieHTiB CYnpOBOMXYETHCA
MPVXOBYBAHHAM CUMMNTOMIB i 3anepeyeHHsIM, YCKMaaHIeTbes
arnkoronisavieto abo comaTtu3allieto TpUBOTU.

deHomeHN:

1) «kBanigpikauis NpeayKTopiB» — YCBIAOMMEHHS TOrO, LLO
ncuxika mMae «cnabki Micus» i NCUXiYHi NOPYLUEHHS MOXYTb

OyTW 3aKOHOMIPHMMM Yepe3 BMacTUBOCTI MCUXIKM Ta 30BHILLH
obcTaByHM.

3anumanHs 4.1: Yv € y Balomy XnTTi YUHHWKK, SIKi NOTipLLy-
toTb Balle MeHTanbHe 300poB’s abo npsiMo BedyTb 40 po3nagy
ncuxikn? (BapiaHTth Bignosigen: 1 — Takux akTopie Hemae y
MOEMY XWTTi; 2 — Lie MOXIWBO, ane 51 He 3Hat0, SiKi Lie YNHHIIKK;
3 — TaKi YUHHUKY €, ane TXHii BNAWB S YCBIAOMITON NiLLE YacT-
KOBO; 4 — Taki hakTopu €, Ta 51 LIiNKOM YCBIZOMITIOHO iXHill BNMB;
5 - npobnemu 3 MoiM MeHTasnbHUM 30,0POB’SAM NPSIMO NOB'A3aHi
3 BiJOMUMYU MEHi YNHHUKaMW);

2) «kBanichikavyis aHomanin NoBediHKM» — YCBIAOMIEHHS He-
npaBuUbHOI POBOTH 3aXMCHUX NCUXOMOTIYHNX MEXaHI3MIB, SK-OT
BUTICHEHHS, paLjioHani3aLis Ta 3anepeyeHHs.

3anumarHs 4.2: Yn Bynu BUNagkm, kKonm nesHi ceoi Aji abo
KOHCPNIKTHI cuTyaLii, HeBOayi Bu nosicHioBanm Bawnm meHTans-
HUM cTaHoM? (BapiaHTu Bignosigen: 1 — Hi, He JOBOAMMOCS;
2 — Oyno fekinbka BUMaakis, konn Oynu 00’eKTUBHI NPUYMHM;
3 — Bynu npn NepeHaBaHTaxeHHi abo iHWMX TpyaHoLwax; 4 —
iHOZi TaKi cUTYyaLlii 1 MOSICHIOK CBOIM CTaHOM; 5 — Take 3i MHOK
TpannseTbes);

3) «abconioTn3allist ENeMeHTIB AUCTPECY» — YCBIAOMITEHHS
CUCTEMHOCTI MCUXIYHMX PO3NadiB i BiGHOCHOI YHIBEpPCANbHOCTI
(haKTopiB NOrIPLIEHHS CTaHy Ta YMHHUKIB, LLO MatoTb Tepane-
BTUYHE 3HAYEHHS.

3anumanHs 4.3: Yu 3rogHi Bu 3 Tum, Lo pisHi nposisu ncu-
XI4HOMO AMCKOMOPTY MOXYTb BUXOAUTU 3 OOHi€l i Tiei camoi
npobrnemn MeHTanbHoro 3aopor’a? (BapiaHTu Bignosigen:
1 — He 3rofeH; 2 — MOXNMBO, ane BinbLUicTb MOiX Npobnem
MiX COBOI0 He MOB’A3aHi; 3 — MOXIIMBO, SKLLIO TaK KaxyTb cne-
uianictu; 4 — BBaxalo, WO PisHi Npobriemn MOXyTb BUXOOUTH
3 MOro poanagy; 5 — yci Moi npobnemu € pesynsratom Moro
posnagy).
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Pesynbrati cTaTMCTUYHOrO aHanisy Bignosigen nauieHTiB
KOHTWHIEHTY JOCMIIKEHHS Ha 3anuTaHHS B pamKaXx LibOro KOM-
MOHeHTa HaBefeHo B mabruui 5.

Cyma avcnepcii enemeHTiB gopiBHioBana 4,28; aucnepcis
3aranbHoro TectoBoro 6ana craHosuna 8,99. [lani poapaxoBaHo
3HayeHHs koediuieHTa o KpoHbaxa 3a hopmyroto:

3 ) 8,99 -4,28
3-1 8,99

)=0,7857. (5)

3HaueHHs1 koedpilieHTa a KpoHbaxa 0,7857 Bignosigae
«NPURHSATHINA» («acceptabley) HagIMHOCTI CyKYMHOCTI 3anuTaHb
y TecTi.

5. IHTPOEKTHWIA KOMMNOHEHT Nepeabayae 3gaTHICTb A0
YCBIOMIEHHS €KCMEePTHOI TOYKM 30pY LLOAO aHOManii Bnac-
HOTO MCMXIYHOTO (PYHKLIOHYBaHHS, BPaXxOBYKOYM XapakTep
BHYTPILLUHBOI apryMeHTaLji NPUAHATTS / HEMPUAHATTS NO3unLi
ekcnepta. Lleit KOMMNOHEHT cnpusie roTOBHOCTI AOBIPSATU EKC-
NEPTHUM peKOMeHaLLiaM, SKi MOXYTb ByTU KOHTPIHTYITUBHAMY,
KOHTPIHCTUHKTUBHUMU, KOHTppednekTopHumMu. Lie o3Havae, Lwo
eKcnepTHi pekomeHgallii cynepevaTb HanpsmMy AyMOK naujieHTa
Ta chopMoBaHMM CTEpeoTUnam. BunagiHHs iHTPOEKTUBHOMO
KOMMOHEHTA 3MiHIOE MOAYC YCTAHOBKM LIOAO MiKYBaHHS Ha
MoZyC ayTokypauii 3acobamm kopoTtkoyacHoi gii. Mig yac pa-
LiOHaNbHOI Ta KOTHITMBHO-MOBEAIHKOBOI Tepanii JOTPUMaHHS
peKomeHaLiii cTae HenocnigoBHWUM, a NaTonoriYHi nepeko-
HaHH$ CTIKILLIMN.

deHoMeHwM:

1) «Ba3oBa foBipa [0 crewjiani3oBaHoi 4ONOMOrU» — CrpUii-
HATTS KOMMNETEHTHOCTI CNELjanicTiB i TOro, Lo camMe creLlianiao-
BaHa 4onomora noTpibHa Ans NOKpaLLEHHs CTaHy.

3anumanHs 5.1: Bu goBipsieTe cnewianictam 3 NCUXiYHOro
300pOB’S Ta Cy4acHOMy niaxody A0 NiKyBaHHS MCUXIYHUX PO3-
napis? (BapiaHTv Bignosigei: 1 — npuHLMNOBO Hi, 60 Ncuxika
He NIKyeTbCA crevjanictamu; 2 — Hi, TOMY LLO B MOEMY BUNaZKy
cnevyjianicti He AONOMOXYTb; 3 — AOBIPSO B OKPEMUX acnekTax,
arne 3aranoM He BNEBHEHWI; 4 — JOBIPSIHO, SKLLO 3anpONOHOBaHi
BTPYYaHHS LLBUAKO NPUHOCSTL NONETLUEHHST; 5 — AOBIPSIHO, HABITH
KOMM Ha pe3ynbrar NOoTPIGHO OvikyBaTW OBIO);

2) «OLLiHIOBaHHS Cy0’ EKTUBHOCTI» — i€l LLOAO YCBIAOMITEHHS
MeX Cy0 eKTUBHOTO CIIPUIHSATTS.

3anumarHsa 5.2: Yn 3rogHi Bu, WwWo moxeTe nomunatucs
Lwoao Bawworo meHTansHoro ctaHy? (Bapiantw Bignosigen: 1 —
Hi, N1LLEe MEHI 3pO3yMiNnniA Miid CTaH; 2 — 30ebinbLIOTO Hi, MOXY
NOMUIIATUCS B OKPEMMX acnekTax; 3 — CKnagHo BignoBicTy, Mild
CTaH MeHi He 3aBXau 3p0o3yMinuiA; 4 — MOXyY NOMUMATUCE Yepes3
Gpak NpodeciH1X 3HaHb LLOAO NCUXIKW; 5 — AOBIPSIKO B LIbOMY
MWUTaHHI cnewianicTy, a He cobi);

3) «OLiHIOBaHHS TepaneBTUYHOrO AOCBIgY» — HASBHICTb
YCBIAOMMEHOro A0CBIZY YCMILLHONO 3aCTOCYBaHHS pEKOMeHAaLn
Ta YCMILUHOTO MOKPALLEHHS CTaHy.

3anumanHs 5.3:; Y Buknukae y Bac nosuTtueHi eMoLii 3MiHa
CTaHy MCUXiK, SIKy MOXXHa NOB’A3aTu 3 ycrixamu nikyBaHHs abo
ncuxokopekLii? (BapiaHT Bignosigei: 1 —BBaxato, Lo 6yab-AkKi
YCTiXV1 € TMMYaCOBMMM, Ta CTABMHKOCA 10 HUX CKEMTUYHO; 2 — MOX-
N1BO, arne B MeHe Lie He Byno NoB’'A3aHo 3 MikyBaHHAM; 3 — Tak,
are, MOXMBO, POrb NiKyBaHHs nepebinblueHa; 4 — Tak, ane

pagicTb KOPOTKOYacHa, BAOBOMbHUTB TiMbKi MOBHE Ta LUBUAKE
OLyXXaHHs; 5 — TaK, NikyBaHHS MOXe ByTu TpuBanum, TOMy nepLui
pesynbTaTh — Lie TaKoX NPMBIA ANs pagocTi).

Pesynbrati cTaTMCTUYHOrO aHanisy Bignosigen nauieHTiB
KOHTWHIEHTY JOCNMKEHHS Ha 3anUTaHHs B paMKax LibOro Kom-
MOHEHTa HaBeaeHo B mabnuui 6.

Cyma gucnepcii enemeHTiB gopisHioBana 3,86; aucnepcis
3aranbHoro TectoBoro 6ana ctaHoeuna 8,50. [lani poapaxoBaHo
3HaYeHHs koedilieHTa o KpoHbaxa 3a dhopmyroto:

3 x ( 8,50 - 3,86
3-1 8,50

)=0,8183. 6)

3HaueHHs koedilieHTa a KpoHbaxa 0,8183 Bignosigae «xo-
poLLiny («good») HaAiHOCTI CyKyNHOCTI NUTaHb Y TECTi.

6. EMOTVBHMI KOMMOHEHT nepenbayae 3gaTHiCTb Ao ne-
PeXnBaHHS aHOMarii NCKUXIYHOI AiNbHOCTI K enemMeHTiB 6e3-
rnocepesHLOro adhekTUBHOTO AUCTPECY, @ TakoX iaeHTudikavii
eMOLLIiHOro 40CBiAY B KOHTEKCTi posnagy. Lie fnae amory naui-
EHTOBI CBOEYACHO 3BEPHYTUCh A0 crewianicTa, Crnpusie TO4HOMY
OLjiHIOBaHHIO MCUXIYHOTO CTaHy BHACMIAOK YiTKOMO 3iCTaBMNeHHS
€MOTUBHO-aCOLLii0BaHMX CKapr 3 aHaMHECTUYHUMM BKa3iBKaMm
Ha CcuTyaLlii, py KX BUHUKAKOTb BIAMOBIAHI CUMNTOMM. 3HUKEH-
HS1 LIbOrO KOMMOHEHTA NPU3BOANTL 10 PO3MMBAHHS» KMiHIYHOI
KapTUHW, YCKMaAHKOKOMM BUKOPUCTAHHS! KOTHITMBHO-MOBEIHKOBUX
i paLioHanbHMX TEXHIK. |CTOTHE 3HMKEHHS EMOTUBHOIMO KOMIO-
HEeHTa 3yMOBIIOE COMATK3aLLit0 NCUXONATONONYHNX CUMMTOMIB.

deHomeHu:

1) «<emMOTVBHE AUDEPEHLIIOBAHHS» — PO3PI3HAHHS OKPEMIX
NposiBiB atheKTUBHOCTI.

3anumanHs 6.1: Bu moxeTe Bigpi3HATA OfHI emouii Bif
iHWKx? (BapiaHTu BignoBigeit: 1 — Hi, YacTo HaBiTb CKMagHO
cKasaTu, SKuUil Y MeHe HacTpiid; 2 — po3pi3HSo TirbKW NO3UTUBHI
Ta HeraTBHi eMoLii; 3 — iHoAi PO3pi3HSIt0, OPIEHTYIOUNCH Ha 30B-
HiLLHi 0BCTaBMHY; 4 — 3aBXAW PO3PI3HSI0 OCHOBHI BUAM HACTPOKO
(Hanpwvknag, papicTb, TPUBOrY, CMYTOK TOLLO); 5 — PO3pi3HAID
TaKoX 3MILLIAHWIA HACTPI | NEepexoam Bif OBHUX EMOLLi A0 iHLLKX);

2) «Bepbaniaayist eMoLii» — 30aTHICTb BUPA3WUTX BrACHMWIA
EMOLiHWIA CTaH Ta KOHKPETHI atheKkT1BHI cuMnToMu y opmi
YCHOro abo NUCLMOBOTO TEKCTY.

3anumatHs 6.2: Yn moxete Bu onucyBaTu 3a JOMOMOTOH0
cnie 3MmiHn Bawworo emouiHoro craHy? (BapiaHTtu Bignosigei:
1 —Hi, i cam He po3yMito CBili EMOLIIHWI CTaH; 2 — 91 BigYyBaro
emoLljii, ane He MOXy X onucaTu; 3 — 3a3Bu4aii MoXy onucaTm
nuLe NO3UTUBHWA | HEraTUBHUI HACTpil; 4 — MOXY HasBaTu
OKpeMi emoLjii (Hanpuknag, pagictb, TPUBOTY, CMYTOK TOLLO);
5 — pocuTb AeTanbHO MOXY MOSICHUTY, LLO BigyyBako (HacTpii,
MOTOYHI Ta MUHYM MEPEXMBAHHS);

3) «fecomartusaLlis TpUBOMMy — 30aTHICTb BiJOKpEMIToBaTH
TPUBOXHY CUMNTOMATHKY Bif, BEreTaTUBHOI.

3anumanHs 6.3: Bu 3aaTHi BigpisHATM Hanaay TPUBOTW Bif
TinecHux cumntomis? (BapiaHTu Bignosigen: 1 — Hikonn, ogHe
NepeXoaNTb B iHLE; 2 — MOXIMBO, NEPEBAXHO NPU BiJHOCHOMY
CMOKOI; 3 — CKMaHO BiANOBICTY, iHOAI BiApi3HAIO 3a 06CTaBUHAMM;
4 — 30eBinbLUoro BiAPI3HSAIHD; 5 — Tak, Maixe 3aBxaw);

4) «pecomaru3aauist rinoTumii» — 3AaTHICTb BiAPI3HATY genpe-
CMBHY CUMMTOMATUKY Bifj iHLUMX CUMMTOMIB.
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Tabaunuga 5. CTaTUCTUUHMI aHaAi3 BIANOBIAEN NaLIEHTIB KOHTUHIEHTY AOCAIAXEHHS Ha 3anUTaHHs B pamkax ayToCKOMIYHOTO KOMMOHEHTa
«KPUTUYHOTO CAMOYCBIAOMAEHHS»

EnemeHT Bignosiai Oucnepcis
eriemMmeHTa
«1» «2» «3» «4» «5»
3anuTaHHs 4.1 9(12 %) 6 (8 %) 12 (16 %) 36 (48 %) 12 (16 %) 1,47
3anuTtaHHs 4.2 12 (16 %) 15 (20 %) 18 (24 %) 21 (28 %) 9(12 %) 1,62
3anuTaHHs 4.3 9 (12 %) 12 (16 %) 12 (16 %) 42 (56 %) - 1,19

Tabaunuga 6. CTaTUCTUUHMI aHaAi3 BIANOBIAEN NaLIEHTIB KOHTUHIEHTY AOCAIAXEHHS Ha 3anUTaHHs B paMKax iHTPOEKTHOTO KOMMOHEHTA «KPUTUUYHOTO

CaMOyCBIAOMAEHHS»
EnemeHT Bignosiai Oucnepcis
enemeHTa
«1» «2» «3» «4» «5»
3anutaHHs 5.1 3 (4 %) 3 (4 %) 15 (20 %) 6 (8 %) 48 (64 %) 1,32
3anuTtaHHs 5.2 3(4%) 12 (16 %) 15 (20 %) 30 (40 %) 15 (20 %) 1,22
3anuTtaHHs 5.3 - 12 (16 %) 9(12 %) 12 (16 %) 42 (56 %) 1,32

TabAnuga 7. CTaTUCTMUHWIA aHaAI3 BIANOBIAEH NALIIEHTIB KOHTUHIEHTY AOCAIAKEHHS Ha 3amnUTaHHs B paMKax iHTPOEKTHOTO KOMMOHEHTa «KPUTUUHOTO

CaMOYCBIAOMAEHHS»
EnemeHT Bignosiai Oucnepcis
enemeHTa
«1» «2» «3» «4» «5»
3anutaHHs 6.1 - - 9(12 %) 12 (16 %) 54 (72 %) 0,48
3anutanHs 6.2 - - 6 (8 %) 18 (24 %) 51 (68 %) 0,40
3anuTtaHHs 6.3 3 (4 %) 6 (8 %) 12 (16 %) 27 (36 %) 27 (36 %) 1,20
3anuTtaHHs 6.4 - 12 (16 %) 21 (28 %) 18 (24 %) 24 (32 %) 1,17

3anumanHs 6.4: Yv 3naTHi By Bigpi3HATY 3HUKEHUIA HACTPIN
i CynyTHIA MOMY eMOLiHWIA auckoMdopT (OKpiM TpUBOrK) Bif
BTOMM Ta TinecHux cumntomis? (BapiaHTu Bignosigen: 1 — Hikomnu,
OfHE NepexoamTh B iHLLE; 2 — MOXIMBO, NEPEBAXHO MPY BigHOC-
HOMY CrOKOI; 3 — CKNaaHo BIAMOBICTH, iHOA] BiPIi3HSI0 3a o6CTa-
BUHaMW; 4 — 30eBinbLUIOro BiApi3HA; 5 — Tak, Maibxe 3aBxau).

Pesynktati CTaTUCTUYHOTO aHanisy BiAnoBige# nauieHTiB
KOHTUHIEHTY JOCRIMXEHHS Ha 3anuTaHHs B paMkax Liboro Kom-
MOHeHTa HaBeaeHo B mabnuyi 7.

Cyma pucnepcii enemeHTiB cTaHoBUNa 3,27, aucnepcis 3a-
ranbHoro TectoBoro 6ana — 7,35. [lani po3paxoBaHo 3Ha4eHHs
koedpiLieHTa a KpoHbaxa 3a opmyroto:

4 x( 7,35-3,27
4-1 7,35

)=0,7387. (7)

3HaueHHst koedivienTa a Kpornbaxa 0,7387 signosigae «npu-
VHSATHINY («acceptablex) HaginHOCTi CyKynmHOCTI 3anuTaHb Y TeCTi.

7. EMRipuyHniA KOMMNOHEHT nepeabayae 3gaTtHiCTb 40 YCBi-
[OMMEHHS aHOManin NCUXIYHOI JiSNbHOCT Yepes YCBIAOMMNEHHS
3MiH COLianbHOro (PYHKLIOHYBaHHS, IKOCTi XWUTTS, NOBEAIHKOBYX
MPOSIBIB | HACTIZKIB yXBaNeHHs pilleHb Nig BNIWBOM aHOMarii
ncyXivHoI AisnbHOCTI. Lie npu3BoauTh 40 POpMyBaHHS YiTKMX

nnaHis i uinen Tepanii. Mpu NOPYLLEHHI LibOro KOMMOHEHTA 3HU-
KYETbCS 30aTHICTb BU3HA4YaTW NPOMDKHI Liifi Tepanii; L, CBOE0
Yepro, NpPU3BOANTL A0 HEBU3HAYEHOCTI KPUTEPIiB YCMiLLHOIO
nikyBaHHs1. Tomy 3BinbLUYETLCS TPUBANICTb TEpanii, 3HUKYETHCA
il epeKTUBHICTb. [MOpYLLEHHS eMMIPUYHOTO KOMMOHEHTa NifBu-
LLye CXWUMBHICTb 40 ayToKypaLii 3a 4OMOMOrOK0 NCUXOaKTUBHUX
PEYOBVH i A0 YXBaNeHHs adeKTUBHO 3yMOBMEHUX PilleHb Y
PI3HUX CUTYaLjiSIX.

deHomeHu:

1) «BU3HAYeHHs CTaHy Ae3afanTaLlii» — HasiBHICTb HeraTue-
HOro BapiaHTa eMOTVUBHOO KOMMOHEHTa MOTVBALLT [0 NiKyBaHHS.

3anumanHs 7.1:; ®akT TOro, WO BHACMIZOK NCUXIYHUX MPO-
Gnem Balu emoLiiiHWiA cTaH 3MiHMBCS, BUKIKKae y Bac 3aHeno-
KOEHHs abo TpUBOXHI Symkn? (BapiaHTu BignoBigen: 1 -y MeHe
HeMae NcyxivHUX Npobnem, Tomy i 3MiHu cTaHy HeMag; 2 — iHogj,
ane 3asBuyalt y 38'a3ky 3 00’ekTMBHUMK 0GCTaBUHaMK; 3 — Big-
YyBato AMCKOMCOPT, SIKLLIO AyMat0 MPO NCUXIYHI Npobnemu i 0co-
BnnBocCTi XxapakTepy; 4 — cKopilLie Tak, TOMy cTapatocs npo Lie He
Jymatu; 5 — 30e6inbLIoro Tak, SIKLLO 3MIHWBCS B HEraTuBHUI Bik);

2) «BU3HAYEHHSs AMHAMIKW Tepanii» — yCBiAOMINEHHS (hakTopiB
BWHUKHEHHSI MCWXIYHOTO po3nagy Ta HeyCrnilUHOCTi MliKyBaHHS,
KOMM NaLieHT € cyB’ekToMm.

3anumanHs 7.2: Yn icHyloTb y Bac npobnemm 3 KoHTpo-
nem BracHux emouiin? (BapiaHTu Bignosigen: 1 — Hi, S 3aBxam
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Tabaunua 8. CTaTUCTUUHMI aHaAI3 BIANOBIAEN NaLIEHTIB KOHTUHIEHTY AOCAIAXEHHS Ha 3anUTaHHs B paMKkax eMMipUYHOTO KOMMOHEHTA «KPUTUUHOTO

CaMOyCBIAOMAEHHS»

EnemeHT Bignosiai Oucnepcis

enemeHTa
«I» «2» «3» «by «5»

3anuTaHHs 7.1 9(12,0 %) 9(12,0 %) 30 (40,0 %) 18 (24,0 %) 9(12,0 %) 1,32

3anuTaHHsa 7.2 6 (8,0 %) 27 (36,0 %) 15 (20,0 %) 24 (32,0 %) 3(4,0%) 1,16

3anutaHHsa 7.3 3(4,0%) 15 (20,0 %) 30 (40,0 %) 18 (24,0 %) 9(12,0 %) 1,05

3anuTaHHsa 7.4 3(4,0%) 10 (13,3 %) 10 (13,3 %) 41 (54,7 %) 11 (14,7 %) 1,04

KOHTPOMIOK CBOI emoLlil; 2 — iHoAj, ane 3a3Bu4ain y 3B'A3ky 3
06’ekTUBHUMK 0OCTaBMHaMK; 3 — Take BUHWKAE Npu nepeHa-
BaHTa)XeHHi; 4 — iHoZi Mato NPobnemMM 3 KOHTPONEM eMOLLii, Siki
CKMaHO MOSICHWTW; 5 — TaK, He MOXY LIiNKOM KOHTPOMKOBATH CBOI
emoLlii Yepes NCyXiYHUiA po3nag);

3) «BM3HAYEHHS MPUYMH Ae3afanTauii» — YCBIAOMIEHHS!
MCUXIYHOrO Po3nagy sk NEPLUONPUYNHI 3HKEHHS SKOCTI XKUTTS.

3anumanHs 7.3: Baw ncuxivHW cTaH BnnuBae Ha Bauy
npaLe3faTHicTb Ta 0cobuCTi BigHOCUHN? (BapiaHTu Bignosige:
1—Hi, 9 TaKk He BBaXat0; 2 — iHOAj, ane 3a3Bnyait y 38'a3Ky 3 00’ek-
TUBHWUMM 06CTaBKHaMK; 3 — Bynn cuTyaLi, siki CKNagHO MOSICHNTM
iHaKLue; 4 — B MeHe ByBatoTb TPYAHOLL Y PYHKLIOHYBaHHI, ki He
MOB’'A3aHi 3 peanbHMK 06CTaBMHaMK; 5 — B MeHe YacTo ByBaroTh
TPYAHOLL Y (OYHKLIOHYBaHHI Yepes NCUXIYHI NOPYLLEHHS);

4) «BU3HAYEHHS AyHaMIKV po3naly» — 3AaTHICTb MPOrHO3yBa-
T BNacHUM piBeHb PYHKLIIOHYBAHHS, 3iCTAaBMSAOYM CTaH NCUXIKM
Ta piBeHb 3iOHOCTEN, CoLianbHOTO (OyHKLIIOHYBaHHS.

3anumanHs 7.4: Y yaensete Bu, sk moxe 3amiHuTUCA Balue
KMTTS NICNS NOKPALUEHHS NCUXIYHOrO CTaHy? (BapiaHTu Bigno-
Bigei: 1 — 30BCIM Hi; 2 — MeHi CKnagHo Le YSBUTY; 3 — YABRSKO
npubnnsHo, Mato HaAil Ha NOKPALLUEHHS; 4 — YCBIZOMITIOHN, L0
MOKpALLEHHS! MCUXIYHOTO CTaHy 36iNbLUNTL MOi MOXITNBOCTI; 5 —
Malto NeBHi Lini Ta BiIHOCHO YiTKi NNaHu 3aiMaTucs TUM, YUM He
Mir paHiLue).

Pesynbrati cTaTMCTUYHOrO aHanisy Bignosigen nauieHTiB
KOHTWUHIEHTY JOCMIIKEHHS Ha 3anuTaHHs B paMKaXx Lboro Kom-
NOHEHTa HaBeaeHo B mabnuyj 8.

Cyma amcnepcii enemeHTiB gopiBHioBana 4,58; aucnepcis
3aranbHoro TectoBoro 6ana craHosuna 9,76. [Jani poapaxoBaHo
3HaueHHs koediljieHTa o KpoHbaxa 3a hopmynoto:

( 4 x( 9,76 -4,58
X
4-1 9,76

)=0,7072. (8)

3HaveHHs1 koediuieHTa a Kporbaxa 0,7072 Bignosigae «npu-
VHATHINY («acceptablex) HagiHOCTi CyKynHOCTI 3anuTaHb Y TecTi.

06roBopeHHA

Y npoueci nowyky B ykpaiHOMOBHOMY CErMEHTI npo-
inbHOro Auckypcy He Byno 3HaaeHo 3iCTaBHWUX METOAWK.
Hainbnmxyoto 3a cnpsMyBaHHAM i 3ay4eHUM KOHTUHIEHTOM €
afanTauis « TOpoHTCLKOT Lkanu anekcutumii» (TAS-20), wwo Tak
camo ChOpMOBaHa 3 BUKOPUCTAHHSAM M'ATMOanbHOI LMgpoBoi
wkanv Tuny JaiikepTa i cknagaeTtbes 3 cyblukan ans BuMipto-

BaHHS TPYAHOLLIB ineHTudikaLii noyyTTiB, ONuUcy NOYyTTiB Ta
eKCTepHanbHOCTI MucnexHs [11]. BTim us meToanka BUMIpoe
CYTO aneKkcUTUMILO, 3a SIKOK He JOLLISIbHO OLLIHIOBATM NOPYLLIEHHS
KPUTUYHOTO CaMOyCBIfOMITEHHS 3aranom. KoHUenLis anekeutu-
Mii XapaKTepu3yeTbCs NOPYLLEHHAM 30aTHOCTI ideHTUdiKyBaTu
Ta (popMynoBaTH BNACHI EMOLNHI CTaHW, LU0 CTAHOBUTL NEBHY
nepeLukoay Ans TepaneBTUYHOTO 3anyyeHHs Ta IHTPOCNEKTUB-
HWUX MOXITMBOCTEW, HEODXiAHMX Ans eDEKTUBHOMO BTPYYaHHS B
MncuxiyHe 300pOB'st Ta POPMYBaHHSI KPUTUYHOI OLLIHKM BNACHOTO
ncuxivHoro / memxonoriyHoro ctaHy [12]. MNowwmpeHicTb anekcy-
TUMIi y CNEKTPi HENCUXOTUYHUX PO3NagIB AINCHO € CyTTEBOLO,
ane HWHi Le sBMLLe BM3HaYaloTb 34e6inbLIoro Ans Kopekuii
TpaekTopii NiKyBaHHSA Ta OLiHIOBAHHS MOXIIMBOCTI 3aryyYeHHs
navwjieHTiB 4O NCUXOTepaneBTUYHUX MOLANbHOCTEN, 3aCHOBAHWX
Ha emoLliVHin 06pobui [13,14]. 3'acyBaHHS poni anekcuTuMii B
KOHTEKCTi SBMLLA «KPUTUYHOTO CaMOYCBIZOMIEHHSI», Xoua i €
npobrnemaTn3oBaHNM, 3anuLIaeTbCs HEOCTaTHbO po3pobne-
HUM [4,14].

B aHrnomoBsHOMY cermeHTi npodinbHOro AUCKypCY € LKanu
KPUTUYHOTO CTaBMeHHs npu xBopobi AnbureiivMepa Ta cyTo
HEBPOIOriYHi ONMUTYBANbHUKN aHO30THO3IT LLOAO OKPEMUX CUMI-
TomiB [15].

KoHuenuis aHo30rHO3ii, Xo4a 1 BUKOPUCTOBYETLCA 5K 3ararib-
HWN CUHOHIM «KPUTWYHOTO CaMOYCBIAOMMEHHS», Bijobpaxae
nuLie npsiMy SKICHY XxapakTepUCTUKY — BIACYTHICTb YCBILOMITEH-
HS BMacHOro nartonorivyHoro aediumnty. KoHuenuito nepeuHHO
BMKOPUCTOBYBanM CyTo B HEBPOIOriYHOMY Auckypci [2,15], ane
HWHI BCe YacTille ii 3aCTOCOBYKTb NP AECKPUNLi NCUXiIYHNX
po3nagis, NPOMOHYIOYM NpsiMe 1 y3aranbHeHe PO3yMiHHA 3aaT-
HOCTI «BiguyBaTun cebe xBopum» [2,16]. AHO30rHO3is! B KOHTEKCTI
ncuxiyHMx po3nagis y po3LumMpeHomy hopmaTi Onucy OXOnmoe
NCUXOMOTiYHUIA BUMIp Opaky ycBigomneHHs abo 3anepeyveHHst
CUMNTOMIB, ane 3anuLLIAeTbCA HECTPYKTYPOBAHWUM CYTO SKICHUM
MapKepoM, K He Aae YABMNEHHS LLOAO CTPYKTYPU YCBIAOMITEH-
HS1 / HeYCBIOMIEHHSI BHYTPILLHLOrO gocaigy [14,17].

Cepen yMOBHMX HefonikiB NCUXOLiarHOCTUYHOIO IHCTPY-
MEHTY, SKMA PO3poBNAIM B KOHTEKCTI JOCMiAXeHHs, Tpeba
BpaxoByBaTH BiIHOCHO HEBEMWKWI KOHTUHIEHT, Ha SKOMY 37ilC-
HWUNW BepudikaLito. OBMexeHy rpyny XBOpux 3amny4uny Takox
anst Bepudikauii TOpoHTCbKOI Wkanu anekeutumii TAS-20, wo
3aificHMNM 3a yyacTi 124 pecnoHAeHTiB (MOXHa 3iCTaBUTM 3
HaLWMM KOHTUHrEHTOM) [18]. TlcnxoaiarHOCTUYHMI IHCTPYMEHT,
LLIO OMnpaLbOBaHO, TaKOX He Banign3oBaHo Ans 3aCTOCYBaHHS
npwW po3nagax NCUXOTUYHOTO PIBHSA, NCUXIYHWMX po3nagax opra-
HIYHOrO NMOXOMKEHHS Ta Po3nagax, Lo NOB’s3aHi 3 3aNeXHICTHO
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BiZl NCUXOAKTUBHWUX PEYOBUH, BHACMILOK iCTOTHUX MOPYLUEHD.
Lle 06r'pyHTOBYE AOLINBHICTE HOBUX AOCHIMKEHD i3 3anyYeHHAM
LinbOBWX KOHTUHIEHTIB.

BpaxoBytoun HeLOCTaTHIO OMPaLbOBaHICTb MUTaHHS LLOAO
KPUTUYHOrO CamMOYCBIAOMIEHHS MPY HEMCUXOTUYHIX NCUXIYHNX
po3najax B aHrMOMOBHOMY AUCKYPCi, MCUXORIarHOCTUYHUIA
iHCTPYMEHT, IO BMBYANK, BBAXAEMO NEPCMEKTUBHUM LIOAO
afanTawii Ans aHrnoMOBHOTO KOHTUHIEHTY.

BucHoBKHU

1. Y pesynbrati ncuxodiarHOCTUYHOMO Ta CTAaTUCTUYHOMO
[OCTgXEHHs y (heHOMEHOOrYHOMY MiAXOAi CUCTEMATHU30BAHO
€IEMEHTU KPUTUYHOTO CaMOYCBIAOMITEHHS Y NALIEHTIB, SKi MatoTb
HENCUXOTUYHI NCUXIYHI po3naau. BusHayeHo 27 deHoMeHiB y
cKnagi 7 okpeMux KOMNOHEHTIB KpUTUYHOTO CAMOYCBIAOMIEHHS.

2. CchopmoBaHO NemxomiarHOCTUYHIA IHCTPYMEHT Y chopMaTi
OnuUTyBasbHWKa, e 40 KOKHOro (peHoMeHa CchopMynbOBaHO 3a-
NUTaHHS 3 MHOKUHHUMW BapiaHTaMy BiAMOBIAEN, L0 paHXOBaHi
3a n'aTubanbHoI0 Wkanoto Tuny Jlalikepra.

3. CTaTUCTNYHWIA aHani3 BHYTPILLHBOI Y3roAKeHOCTi 3anu-
TaHb 3 OKPEMUMU KOMMOHEHTAMM MOKa3aB: Ans KOrHITUBHOIO
KOMMOHeHTa (4 dheHOMeHM) 3HaueHHs koedilieHTa o KpoHbaxa
popisHioBano 0,8820, wo Bignosigae «xopowin» («good»)
Y3rOMKEHOCTi; ANt MHECTUYHOMO KOMMOHEHTa (5 heHoMeHiB)
3HaueHHs koediljieHTa o KpoHbaxa ctaHosmno 0,7240, wo Big-
noBigae «MPUAHSTHINY («acceptable») yaromkeHocTi; ans npo-
THOCTWUYHOTO KOMMOHEHTa (4 heHOMEHU) 3HaYEHHS! KoedpiLlieHTa
a KpoHbaxa gopisHtoBano 0,74 13, L0 BIiANOBIAAE «NPUIHATHINY
(«acceptable») yaromkeHoCTi; Anst ayTOCKOMIYHOrO KOMMOHEHTa
(3 deHomeHM) 3HaueHHs KoedillieHTa a KpoHbaxa ctaHoBuno
0,7857, wo Bignosigae «npuiAHATHINY («acceptablex) yarompxe-
HOCT; ANS1 IHTPOEKTHOrO KOMMNOHEHTa (3 heHOMEHM) 3HaYeHHs
koedpiieHTa a KpoHbaxa gopisHtoBano 0,8183, wwo Bignosigae
«XOpoLLiny («good») y3romKeHoCTi; Arst EMOTUBHOTO KOMMOHEHTa
(4 dheHoMeHM) 3HaYeHHs koediLlieHTa o KpoHbaxa JopisHIoBano
0,7387, wo Bignosifae «npuiHATHINY («acceptablex) yaromxe-
HOCTI; Ans eMMipUYHOr0 KOMMOHEHTa (4 (heHOMEHM) 3HaueHHS
koediujeHTa a KpoHbaxa ctaHosuno 0,7072, wo Bignosigae
«NPUAHATHINY («acceptable») yaromxeHocTi.

4. Po3pobnieHui NcuxodiarHOCTUYHIIA ONUTYBATbHUK MOXE
OyTI BUKOPUCTAHWI Mg Yac HACTYMHUX JOCTIGKEHb, LIO Crpsi-
MOBaHi Ha aHanis npobnemm KPUTUYHOTO CamOyCBIZOMITEHHS! Y
NaLieHTIB i3 HENCUXOTUYHUMM NCUXIYHUMM PO3faaaMu.

MepcneKTMBM NoAAABLUMX AOCAIAXKEHD MOMAraloTb Y BUMPO-
OyBaHHi METOAMKM Ha BiNbLUOMY KOHTUHIEHTI Anst BepudikaLyi
onuTyBarbHuKa; Bepudikauii Ta aganTauii onuTyBansHuka ans
3aCTOCyBaHHs MpU po3nafax NCUXOTUYHOIO PIBHSI, MCUXIYHMX
po3nafax OpraHiYHOro MOXOMKEHHS Ta po3nagax, MoB'sA3aHNX
i3 3aNEXHICTIO Bifj NCUXOAKTUBHWX PEYOBMUH; CTBOPEHHI aHrIo-
MOBHOI BEpCii OnuTyBarnbHuKa.

Moasku
KonekTus aBTOpiB Asikye npocdhecopy Mukoni €BreHoBUYY XOMiLbKOMY —
KepiBHUKY AncepTaLii, YaCTUHOIO SKOI € MaTepianu, HaBeaeHi B CTaTTi.
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BnAuB raytamary HaTpito Ha PO3BUTOK OKCUAQTUBHO-HITPO3aTUBHOIO
cTpecy y BeAMKUX MiBKYASIX FOAOBHOTO MO3KY LUypiB NPU NOEAHAHHI
3MiHM UMKAY «CBITAO - TEMpPAiIBa» Ta CUCTEMHOI 3anaAbHOI BIANOBIA]
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HWHi 3pocTae akTyanbHICTb NUTaHHS LLOAO HACMiAKIB NOPYLUEHHS 3MiHA HOPMAbHOTO LMKITY «CBITIIO — TEMPS-
Bay Ta NiATBEPMAXEHO 3B'A30K PO3BUTKY CUCTEMHOI 3ananbHoi Bianosiai (C3B) 3 nopyLueHHsMY LpkagiaHHoro
puUTMY. AKTUBHO BMBYAIOTb [it0 FrlyTamaTy HaTpito Ha OpraHiaM NIoguH.

Merta po60TH - BU3HAYMTY BMAWB FyTamary HaTpito Ha PO3BUTOK OKCUAATUBHO-HITPO3ATUBHOMO CTPECY B FOMO-
reHati BENMKWX MiBKYMb rOMOBHOTO MO3KY LLYPIB NPy NoeaHaHHi roctporo aecuHxporosy (), C3B i BBeaeHHs
rryTamary Hatpito.

Marepianu i MeToau. [locnimkeHHs 3aiicHMnm Ha 72 Binnx Wwypax nikii Wistar (pisHux cratei, maca Tina— 150-200r),
Akvx noginumu Ha 5 rpyn: koHTponbHa (n = 15), I (n = 13), C3B (n = 15), noearanHs C3B i I (n = 14), noep-
HaHHsa C3B, '] i rnytamarty (n = 15). [ins mogentoBanHs [ hopmyBanm HopMarbHWI LYK «CBITNO — TEMPSBA»
(12 rog - cBiTNO, 12 rog — TeMpsiBa) BNPOAOBX 3 TWXKHIB, HACTYMHI 3 400U 3MmiLLlyBanu hasn «CBIiTNO — TEMpsiBay
Ha 6 rog Ha3aa. C3B BiaTBOPIOBANM BHYTPILLHEO0O4EPEBUHHUM BBEAEHHAM ninononicaxapugy Salmonella typhi B
nepLmi TvxaeHs 0,4 MKI/KT TPWUYi Ha TWXKGEHb, HACTYNHI CiM TWXHIB — 1 pa3 Ha TwxaeHb. HaTpito ryTamar Beo-
avnm npotsrom 20 AHIB BHYTPILIHBOLLNYHKOBO Y A03i 30 Mr/kr, po3uuHenuit y 0,5 mn auctunbosaroi Bogu. Y 10 %
roMoreHari BEMVKUX NiBKySb rOMOBHOIO MO3KY BU3HaYanu LUBWAKICTb NPOAYKLi CynepoKCMAHOrO aHioH-paaumkana
(CAP), BmicT npoaykTiB, siki pearytoTb 3 TiobapbiTyposoto kucrnototo (TBK-peakTaHTiB), ix NpupicT, akTUBHICTb Ka-
Tanasu, cynepokeuaaucmytasn (COL), opHituHaekapbokcunasu (OK), KoHLEHTpaLLito HITPUTIB, NEPOKCUHITPUTIB,
3aranbHy aktueHicTb NO-cuHTasn (HOC), ii koHetutyTeHoi (kHOC) Ta ingyumbensHoi (IHOC) isodopm.

Pesyabratu. Y rpyni noegHanHs C3B, I i rnyTamary nopiBHSHO 3 KOHTPOMEM BU3HA4WNM 30iNbLLEHHS LUBUAKOCTI
6asosoi npogykuii CAP Ha 175,8 % (mikpocomanbHum wnsxom — Ha 20,0 %, miToxoHapiansHum — Ha 51,2 %);
koHueHTpauii TBK-peaktaHTiB Ha 83,4 %, ix npupocTy — Ha 61,7 %; 3HkeHHs aktuBHocTi COfl Ha 57,1 %, Ka-
Tanasu —Ha 38,1 %; 3binbLUeHHs BMICTY NepokcuHITpuTiB Ha 116,7 %, aktuBHocTi OfK — Ha 161,5 %, 3aranbHoi
akTuBHocTi HOC — Ha 25,6 % Ta iINOS — Ha 27,4 %; 3meHweHHs aktuBHocTi KNOS Ha 15,0 % i koHueHTpauii
HiTpuTiB Ha 35,0 % Yy TKaHWHaX.

BucHoBku. BBeieHHs rmyTamarty Hatpito npu noeaHanHi I i C3B npu3BoauTs [0 NOCUNEHHS OKCUAATUBHO-Hi-
TPO3aTUBHOIO CTPECY, MPUTHIYEHHS aHTMOKCUAAHTHOIO 3aXUCTY, CNPUYMHAE aKTUBALit0 3aranbHOi aKTUBHOCTI
HOC Ta iHOC, npurhivye aktusHicTs kKHOC.

CyuacHi meauuHi TexHoAorii. 2024. T. 16, Ne 2(61). C. 115-121

The influence of monosodium glutamate on the development of oxidative-
nitrosative stress in the large cerebral hemispheres of rats under the combination
of a change in the “light-dark” cycle and a systemic inflammatory response

0. A. Volkova, O. Ye. Akimov, V. 0. Kostenko

Today, the issue of the consequences of disrupting the normal “light-dark” cycle is becoming increasingly im-
portant, and the link between the development of a systemic inflammatory response (SIR) and circadian rhythm
disorders has been confirmed. The effect of monosodium glutamate on the human body is being actively studied.

The aim of the work was to find out the influence of monosodium glutamate on the development of oxida-
tive-nitrosative stress in the homogenate of the large cerebral hemispheres of rats with a combination of acute
desynchronosis (AD), SIR and administration of monosodium glutamate.

Material and methods. The research was carried out on 72 white Wistar rats weighing 150-200 of different
sexes, divided into 5 groups: control (n = 15), AD (n = 13), SIR (n = 15), a combination of SIR and AD (n = 14),
a combination of SIR, AD, and glutamate (n = 15). To simulate AD, a normal “light-dark” cycle (12 hours of light,
12 hours of darkness) was formed for 3 weeks, and the next 3 days the “light-dark” phases were shifted back
by 6 hours. SIR was reproduced by intraperitoneal injection of Salmonella typhi lipopolysaccharide in the first

ISSN 2072-9367

CyyacHi MeanyHi TexHoAorii. T. 16, Ne 2(61), kBiTeHb - YepBeHb 2024 p. 115



OpwuriHanbHi pochipkeHHs / Original research

week at a dose of 0.4 ug/kg 3 times per week, the following seven weeks — once a week. Sodium glutamate
was administered intragastrically for 20 days at a dose 30 mg/kg, dissolved in 0.5 ml of distilled water. In a
10 % homogenate of the large cerebral hemispheres, we determined the rate of superoxide anion radical (SAR)
production, the content of products that react with thiobarbituric acid (TBA-reactants), their increase, activity of
catalase, superoxide dismutase (SOD), ornithine decarboxylase (ODC), concentration of nitrites, peroxynitrites,
total activity of NO-synthase (NOS), its constitutive (c(NOS) and inducible (iNOS) isoforms.

Results. In the group of SIR, AD and glutamate combination, compared to the control, the following was noted:
an increase in the rate of basic production of SAR by 175.8 %, by the microsomal pathway by 20.0 %, by the
mitochondrial pathway by 51.2 %, the concentration of TBA-reactants by 83.4 %, their increase — by 61.7 %,
decrease in the activity of SOD by 57.1 %, catalase — by 38.1 %; an increase in peroxynitrite content by 116.7 %,
ODC activity by 161.5 %, total NOS activity by 25.6 % and iINOS by 27.4 %, a decrease in cNOS activity by
15.0 % and nitrite concentration by 35.0 % in brain tissues.

Conclusions. Sodium glutamate administration in combination with AD and SIR leads to increased oxida-
tive-nitrosative stress, inhibition of antioxidant protection; contributes to the activation of the general activity of

NO-synthase and iINOS, suppresses the activity of cNOS.
Modern medical technology. 2024;16(2):115-121

HabyBae akTyanbHOCTi npobnema HeraTMBHUX HaCRiaKiB
MOPYLUEHHS LipKafiaHHWX PUTMIB Y pe3yrbTaTi 3MiHU CBITIIOBOrO
pexumy. BukopucTanHs komm'toTepis, 3acobiB MOBINbHOTO 38'513-
Ky, 3aKOPAOHHI BiAPSIKEHHS, NO3MiHHA poboTa CNpUYMHSIOTL
30iMbLLEHHS KiNbKOCTi 0CI0, AKi MOXYTb NpaLBaTV B HiYHWIA
yac. Lle 3MiHKE CTaH C1CTEMW YacOBOrO KOHTPOMKO OpraHismy,
LLIO BMIMBAE Ha IHTEHCWBHICTb BPOMKEHUX LIMKITIYHMX KONMBaHb
pi3HMX GionoriyHMX NpOLECiB, OpraHisaLjto Ta NPUCTOCYBaHHS
OpraHiamy 40 LMKNIYHMX 3MiH JOBKINMS.

Y pesynbrarti ocnigxeHb JOBEAEHO, LU0 NOPYLUEHHS CBITNO-
BOIO PEXVUMY NPWU3BOANTb A0 HEY3romKeHOCTi B poboTi Ta nepe-
OynoBy BiONOriYHNX PUTMIB, HETATVMBHO BMIIMBAKOMM HA OpraHm i
cuCTEMM OpraHiamy. Tak, roCTPUI AECUHXPOHO3 3yMOBIIHOE 3MiHY
PUTMIYHOT OpraHisaLlii cuHTesy Binka, MeTaboniamy rioKo3u, Xo-
necrepuHy, 6inipy6iHy, CEHOBWHM Ta CNIPUYMHSE 3MIHW IHTEHCKB-
HOCTI BYrneBOAHO-NiMigHoro 0bmiHy [1,2]. MNopyLLeHHs CBITNIOBOrO
PEXUMY HEraTVBHO BNMBaE Ha pobOTy NEYiHKM, HUPOK, BiopnTMmM
CUHTE3Y Ta BUAINEHHS [MIOKOKOPTUKOCTEPOIAIB, KaTexonamiHis,
MenaroHiHy [3,4,5]. LinpkagiaHHui roguHHWK perymioe qyHKLio
€HAOOTENIto, YTBOPEHHS TPOMOIB, piBEHb apTEPIanbHOrO TUCKY,
4acToTy CepLieBMX CKOpodeHb. Bigomo, Lo po3BuTOK eninencil,
GinonsipHMx po3nagis, xBopobu MapkiHCOHa, a TakoX MoZysto-
BaHHS KOTHITUBHWX (DYHKLLiA | NPOLIECIB Mi3HAHHS NPOTATOM AHS!
MOB'AA3aHi 3i 3MIHOK LpKagiaHHUX puTmiB [3,6]. Takox nigTeep-
[PKEHO 3B'S130K PO3BUTKY CUCTEMHOI 3anarnkHoi Bignosigi (C3B)
3 MOPYLUEHHSAM LIMPKaZiaHHOro pUTMY: 3MiHa TPUBaNoCTi CHy
nopyLuye iMyHHy Bignosigb Ha ninononicaxapug (1MC) [2,7,8].

BcraHoBneHo, Wwo Ha paHHix ctagisx C3B y nartoreHesi
XPOHIYHNX OBCTPYKTUBHUX 3aXBOPIOBaHb NereHb, MaTomnorin
MapofoHTa, Nif Yac Po3BUTKY Ta MPOrPECYBaHHS KOTHITUBHUX
nopyLLeHb, XBOPOD HEPBOBOI CCTEMU BaXNMBY POfb Bidirpae
okengatmeHui ctpec [9,10,11]. O3Hakw HiTPO3aTUBHO-OKCMAA-
TUBHOTO CTPECY BUSIBMNSAOTb NPY ayTU3Mi, HeMpogereHepaTnBHUX
3aXBOPOBAHHSIX, iLIEMIYHIX CTaHaX rofIOBHOTO MO3KY, LLIO MOXe
MpW3BOANTY JO OCEPEOKOBOrO MOPYLLEHHS reMatoeHLedarnivyHo-
ro 6ap’epa i CIPUYMHSATY NPOrPeCyBaHHS 3aXBOPIOBAHb [OTIOBHOMO
mo3ky [12,13,14,15,16].

PesynbTaTi BUBYEHHS BNIMBY Xap40BOi JoOaBKM rnyTama-
Ty HaTpilo HA OpraHiam NIAVHN JOBOASATb, L0 AOM0 BXMBAHHS
MPV3BOAMTb 4O NOPYLLEHb MIKPOLMPKYMALi Ta 3aCTiNHMX ABMLL

Yy NereHsx, pO3BUTKY raCTpUTIB, BUPa3KoBOI XBOPOOU LUMyHKA i
[BaHaaUATMNAnoi KULLKKA, epO3VBHO-BUPA3KOBUX YPaXKeHb TOB-
CTOi KKK [17,18]. BcTaHOBMNEHO, WO rnyTamarHi pelentopu
0MNOCEPEeaKOBYOTb 30YMKEHHS HEMPOHHUX CUHAMCIB, 3aBASKN
YOMY 30IMCHIOOTb aHTUAENPECHBHY (PYHKLHO, MOCUMIOITL HEe-
POTPOiYHY Aito Ha Heiporu [19]. MNpn HagxomKeHHI ryTamary
B OpraHiam ¢hisionoriyH1m LWNsXoM reMatoeHLedaniyHuin 6ap’ep
0bmexye Aoro TpaHenopT i3 kposi B Mo30ok [20].
He3'scoBaHUMM 3anuLLaloTbCs 3aKOHOMIPHOCTI MOpYLUEHb
MeTaboniYHMX NPOLECIB Y FONIOBHOMY MO3KY CCaBLiB 32 YMOB
NOEOHAHHS 3MiHWU TPMBANOCTI LMKNIB «CBITNO — TempsiBay,
CUCTEMHOI 3ananbHoi BiAMOBIAi Ta BBEAEHHS ryTamaTy HaTpiio.

Merta pobotu

BvaHaunT BNvB rmyTamary HaTpito Ha PO3BUTOK OKCKaa-
TUBHO-HITPO3aTUBHOMO CTPECY B FOMOreHaTti BENUKMX MiBKYSb
FOMOBHOMO MO3KY LLypiB MPW NOEAHAHHI AeCUHXpOHO3Y, C3B i
BBEJEHHS InyTamary HaTpito.

Marepianu i meToAU AOCAIAKEHHA

[ocnigxeHHs 3gifcHunm Ha 72 Binux wypax niHii Wistar
(pisHux cTatei, maca Tina — 150-200 r), skux noginunu Ha 5
rpyn: KoHTporbHa (n = 15), roctporo aecutxpoHosy (M; n = 13),
C3B (n=15),C3BilM (n=14), C3B, I'l i BBEAEHHS rnyTamaty
HaTpito (n = 15).

Ycix TBapuH [0 BigTBOPEeHHS I, SK i KOHTPOMBHMX, NOCTIMHO
YTPUMYBanM 3@ YMOB EKCTIEPUMEHTAITBHOTO LIMKITY CBITIIO — TEM-
psiea» (12 rog — cBiTNO, 12 roa — Tempsga). CBiTroa ¢asa Loro
Lvkny Bignosigana nepioay 3 08:00 oo 20:00, apyruii nepiog ;o6u
BignoBigaB TEMHOBIN hasi. [ns cTaHaapTvaaLlii CBiTRoBoi hasu
BMKOPWCTanM CBITIIOZIOAHI nammu, Lo 3abe3nevytoTb 3aranbHui
csitnosmi notik 820 nM Ta ocaiTneHicTb 205 k.

lNepLumMmM JHEM eKCNIEPUMEHTY BBaXamnu feHb, Lo nepeay-
BaB nepLuomy BeefeHHt0 JINC. C3B BigTBOPHOBANY LUMSXOM
BHYTPilWHbOOYepeBuHHOro BBefeHHs JINC Salmonella typhi
(«Sigma-Aldrich, Inc.», CLLUA) B nepLumi TuxaeHs 0,4 MKrHa 1 kr
Macy LLyypa TpWui Ha TWKAEHb, NPOTATOM HACTYMHUX CEMM TWXKHIB
ekcnepumeHTy — 1 pa3 Ha TuxaeHs. [l MogentoBany LWnsxom
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3MilLeHHs1 ha3 «CBITNO — TeMpsiBa» Ha 6 rog Hasag NPOTAroM
OCTaHHiX TPbOX Ai0. [MyTamat HaTpito BBOAWIH LLOAHS MPOTArom
20 ZHiB, NO4MHa0UM 3 37 OHS EKCNIEPUMEHTY, BHYTPILLIHBOLLITYHKO-
BO Y 403i 30 mr/kr, y doopmi posumHy B 0,5 Mn AUCTUNBOBaHOI BOAM
KiMHaTHOT Temnepartypu [17]. 3aranbHa TpuBanicTb AOCIMKEHHS
CTaHOBMINa 56 AHiB, Ha 57 AeHb LLypiB BUBOAWUIN 3 EKCNIEPUMEHTY.

TapuHu nepebyBanu y cTaHgapTHUX yMoBaXx Ha 30anaHco-
BaHOMY paLlioHi BiBapito [1onTaBCbKOro AepXXaBHOMO MEANYHOIO
yHiBepcuteTy. Mig yac JOCnimMKeHHS KepyBanucs npuHLMNamm
GiomeaunyHoi eTukn. [loCnimKeHHs 3aTBepaeHi Komicieto 3 nu-
TaHb 6ioMeanyHOT eTVKM [MoNTaBCLKOrO AEPXABHOrO MEANYHOIO
yHiBepcuTeTy Ne 197 Big 23.09.2021 poky. TBapuH AekaniTysanm
niz, TIONEHTaNoBOK aHECTESIE.

[ns GioximivyHnx gocnimkeHb Bukopuctanm 10 % romoreHat
BEMNWKWX NiBKYMb FOMOBHOTO MO3KY LLYPiB. TKAHWUHW FOMOrEHi-
3yBanm y 10 MM Tpuc-HCI Bycbepi, pH 7,4 (1 1 TKaHUH MO3KY
Ha 9 mn cepeposuwia) npotarom 30-40 c, BindinsTpyBanmv Ta
LeHTpudyrysanu npotarom 10 xs.

YTBOpEHHS CynepokcuaHoro aHioH-pagukana (CAP) ouiHto-
BasIM Mifg Yac TECTY 3 HITPOCKHIM TETPA30mieEM, BUKOPUCTOBYHOUM
cnektpodotomeTp Ulab 3 iHaykTOpamu: HikoTUHaMigafaeHiHAK-
HykneoTuaom BigHoreHnM (HALH) ans ouiHoBaHHS npoayKuii
CAP miToXOHApianbHUM eNeKTPOHHO-TPAHCTIOPTHUM NaHLIOrom
i HiKOTMHamidadeHiHaMHYKneoTuahochaToM BigHOBIEHUM
(HAQ®H) ans ouiHioBaHHS MiKpOCOManbHUM ENEKTPOHHO-TPaH-
CMOPTHUM NaHLtorom [21].

KoHueHTpaLito NpoaykTiB, Wo pearytoTb 3 TiobapbiTypo-
Boto kucnototo (TBK-akTmBHMX npopykTiB, TBK-peakTtaHTis),
Jocnigxysanm TiobapbiTypoBum MeTofoM. BiH rpyHTYeTbCA Ha
3aaTHoCTi TiobapbiTypoBOi KMCNOTK YTBOPKOBATH CTIKMIA 3a-
©apBrneHNIn KOMMIIEKC i3 NPOMKHUMM NPOZYKTaMW NEPEKUCHOTO
okucHeHHs ninigis (MOJT). AKTUBHICTb @aHTUOKCUAAHTHOI CUCTEMM
OLIiHtOBanN¥ 3a NPUPOCTOM KOHLeHTpaLii TBK-akTBHUX NpoayKTiB
3a vac 1,5-roguHHoi iHky6aLii B 3anizoackopbatHomy Gydep-
HOMy posuuHi [21]. AkTuBHiCTb cynepokeuaamcmyTasu (COM)
BW3HAYamnM METOAOM MOPIBHSHHS LUBWAKOCTEN aBTOOKVMCHEHHS!
appeHaniHy 6e3 roMoreHaty Ta 3a 1ioro HasiBHOCTI, aKTUBHICTb
KaTtarnasau — METOLOM BU3HaYEHHs 3a6apBIEeHNX NPOAYKTIB, yTBO-
PeHMX NPy peakLii nepokcuay BOLHIO 3 MonibaaTom aMoHito [21].

KoHLeHTpaL,ito HITPUTIB OLHIOBanNM LWMSAXOM BU3HAYEHHS!
[ia30Cnonyk, Lo yTBOPUANCS Mif Yac peakwii 3 cynbdaHinosoto
KMCNOTO, @ MOTIM NPOBOAMIIN peakLito 3 a-HaTuIaMiHOM
(peakTu picca—Inocsas) [21]. B 0CHOBI METOAMKN BU3HAYEHHS]
KOHLEHTpALii NEPOKCUHITPUTIB JTYXHWX i JTy)KHO-3eMENbHUX Y
rOMOreHarti — iXHa 34aTHICTb BigHOBMIOBATM aTOMapHUI 1og i3
rogmay kanito [21].

CymapHy aktuBHicTb NO-cunTasu (HOC) BusHayanm 3a
Pi3HULIEIO KOHLIEHTPALLii HITPUT-IOHIB 10 Ta nicns iHky6aLii romore-
HaTy TKaHUH y cepenoBuLLi, Lo MicTuTb L-apriniH | HALLOH. [Ins
OLjiHIOBaHHS aKTUBHOCTI KOHCTUTYTUBHMX i30¢pOpM (hepMeHTY
(kHOC) pomasanu 1 % po34mH aMiHOryaHiauHy rigpoxnopuay.
AKTUBHICTb iHAyUmnGenbHoi isocopmu (iIHOC) BusHavanw 3a
pisHuLeto akTueHocTen 3aranbHoi Ta kKHOC [21]. AKTUBHICTb
opHiTuHaekapbokeunasm (OJK) ouiHtoBanu metogom Chinard y
mogudikaLii XpamoBa, iKW 'pyHTYETLCS Ha 3MiHi 3abapBreHHs!
PO34MHY, LLIO NPOMOPL,iAHWIA KOHLEHTPALLiT OPHITUHY B AOCTIIKE-
HoMy cyBcTparTi nig Yac HiHrigpyrHoBOT peakuii npu pH = 1,0 [21].

CratucTyHo pesynsTaTtv onpawioBanu, 3acToCyBaBLUM
ANOVA 3a Kruskal-Walllis 3 HacTynH1m nonapH1m NOPIBHAHHSIM
3a metogoM Mann-Whitney U-test. [Ins yHUKHEHHS heHOMEHY
MHOXUHHWX NOPIBHSIHb 3aCTOCOBYBAN nonpasky 3a Bonferroni.
PisHuLto BBaXXanu gocToBipHoto npu p < 0,05.

Pe3yabtatun

PesynbraTi cBigyarh Npo 3pOCTaHHS LWBWMAKOCTI NPOAYKLii
CAP y TKaH1HaX rofloBHOrO MO3KY B YCiX rpynax TBapuH ropis-
HSIHO 3 KOHTPOMLHOO rpynoto. Tak, [ nipBuLwMB WBKAaKicTb 6a-
30B0i npogykuii CAP Ha 75,8 %, npu ubomy HALJOH-iHoykoBaHa
npoaykuist 3pocna Ha 20,2 %, HAOH-iHgykoBaHa — Ha 28,0 %
MOPIBHSHO 3 KOHTPOIBHOO rpynoto (mabi. 1). Mpu C3B waemnakicTs
6a3oBoi npoaykLii CAP 36inbwunacs Ha 129,3 %, HAO®H-iHay-
koBaHoi —Ha 43,3 %, HA[JH-inoykoBaHoi — Ha 40,4 % nopieHsHO
3 KOHTPONbHOO rpynoto. 3a ymoB noeaHanHs C3B i I lBnakicTb
©a30B0i npoaykuii 3pocna Ha 148,3 %, HAL®H-iHaykoBaHoi — Ha
26,8 %, HAJH-iHgykoBaHoi — Ha 31,0 % MOpIBHAHO 3 KOHTPO-
nem. lNpu noegHanHi C3B, '] i BBEAEHHS rnyTamaTy BU3HaYMNM
30inbLueHHs LwBnakocTi 6a3oBoi npoaykuii CAP NOPIBHSHO 3 KOH-
TpONbHO rpynot Ha 175,8 %, MiKpOCOManbHIM LUMSXOM — Ha
20,0 %, mitoxoHapiansHum — Ha 51,2 % (mabn. 1).

PesynkraTi, Lo oTpumani, nokasyroTb: C3B GinbLLOK Mipoto,
HiX NOPYLUEHHS HOPManbHOT TPUBANOCT LMKMIB «CBITNO — TEM-
psiBay, cnpuunHsna yteopeHHs CAP. Tak, weuakicTe 6a30Boi
npoaykuii 36inbwunacs Ha 30,4 %, HAL®H-iHaykoBaHoi — Ha
19,3 %, HALIH-ingykoBaHoi — Ha 9,8 %. MNMoeaHanHs C3B i I
Ha 8,3 % binbLue akTMByBano LWBKAKICTb 6a3oBoi npogykLuii CAP
nopisHaHo 3 C3B Ta Ha 41,2 % nopisHaHo 3 . Mpyn uboMy B
Mikpocomax npogykList CAP ameHwwmnacs Ha 11,5 % nopisHaHO
3C3B taHa 5,5 % 3binbLumnacs nopisHaHo 3 [; y MiToxoHApisx
3meHwunacs Ha 6,8 % nopisHsHo 3 C3B Ta 3pocna Ha 2,4 %
nopisHsiHO 3 1. [lonaTkoBe BBEAEHHS rMyTamary HaTpito 3Ha4HO
npuckopuno npoueck yteopeHHst CAP: wemakicTb 6a30B0i npo-
Jykuii Ha 11,1 % BinbLua, Hix npy noegHanHi C3B i T, BuaHaunnm
ii 30inbwenHs Ha 20,3 % i 56,9 % nopisHsiHo 3 C3B i [ Bigno-
BigHO. BTim, rnyTamar HaTpito Lie Ginblue ranbMyBaB Liei npoLec
y Mikpocomax (Ha 5,4 % Huxye, Hix 3a yMoB noegHaHHs C3B i
I, Ha 16,3 % meHLwwe, Hix npu C3B, 6e3 3HauyLLoi pisHuLi 3 ),
arne CyTTEBO NOCUIIOBAB NOrO B MITOXOHAPISIX KMITUH (3pOCTaHHS
Ha 15,4 %, 7,0% Ta 18,2 % BignoBigHo 3a ymoB noeaHaHHs C3B
i I, npn C3B Ta npu ).

I 3HmxyBaB akTveHiCTb COL Ha 53,3 %, katanasu — Ha
14,3 % nopiBHsHO 3 koHTponeM. INpu C3B 3pocTtana akTue-
HicTb CO[] Ha 21,8 %, 3MeHLLyBanacs akTMBHICTb KaTanasu Ha
3,0 % womo KoHTponbHOI rpynu. 3a ymoB noegHanHs C3B i I
akTueHicTb CO[l i kaTanasu ameHwwysanacs Ha 41,6 % i 11,0 %
BiANOBIAHO MOPIBHSAHO 3 KoHTponeMm. MNpu noeaHaHHi C3B, I1 i
BBEJEHHS! [MyTamMarTy HaTpito BUSHAYUIN HADINbLLE 3HIKEHHS
AKTUBHOCTI @HTWOKCUMAAHTHWUX (DEPMEHTIB LLOAO KOHTPOMBHOI
rpynu: COfl — Ha 57,1 %, katanasn — Ha 38,1 % (mabn. 1).

Hatomictb npu C3B cnoctepiranu aktueauito CO[ Ha
160 %, katanasm — Ha 13,2 % nopiHsaHO 3 . BinTBOpPEHHS
I 3a ymo C3B noripysano poboty epMeHTHOI cucTeMu:
akTuBHicTb CO[ Ha 25 %, a katanasn Ha 4 % Ginblua, Hix 3a
ymoB I'11; Ha 52,0 % Ta 8,2 % BignoBigHO Hk4a, Hix npu C3B.
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Tabaunua 1. [TPOOKCMAAHTHMI Ta @aHTMOKCUAGHTHWIA BanaHC y TKaHWUHAX FOAOBHOMO MO3KY LLypiB 3a ymoB A, C3B, npu iX NOEAHAHHI Ta BBEAEHHI

rayramary Hatpito (M + SE)

Moka3HWKK, OANHULI BUMipIOBAHHSA [pynu
KoHTponb, ra, C3B, IO+ C3B, ra+C3B+
n=15 n=13 n=15 n=14 Fnytamart, n =15
LLiBuakicTs 6a3oBoi npoaykuii cynepokeugy, | 0,58 + 0,01 1,02 + 0,01 1,33+0,01'? 1,44 +0,01'23 1,60 +0,01"234
HMOb/C Ha I
LWBmakicts HAL®H-iHoykoBaHoi npoaykuii | 12,04 + 0,04 14,47 + 0,04 17,26 +0,05'2 15,27 £0,07"2% | 14,45 +0,28'%4
CynepoKcuay, HMOMb/C Ha
LWemakicts HAH-iHaykoBaHoi npoaykuii | 7,27 £ 0,04 9,30 + 0,05 10,21 £ 0,05"2 9,52 +0,04'23 10,99 + 0,37"234
CynepoKCcuAay, HMOMb/C Ha 1
KoHueHTpauist TBK, Mkmonb/n 25,75+0,16 35,23+0,18" 38,86 + 0,132 4252 +0,17'2% |4723 +0,17"234
Mpupict TBK, Mkmonb/n 23,96 + 0,29 31,19+ 0,21 33,94 £0,20'2 41,02+0,20"%% |38,75+0,33"2%
AxTusHicTs COL, . o. 14,78 £ 0,46 6,90 £ 0,43 18,00 £ 0,41"2 8,63 £0,68'2° 6,33 +£0,27"34
AKTUBHICTb KaTanaau, MKkat/r 0,477 + 0,003 0,409 + 0,001 0,463 +0,001'2 |0,425 + 0,001 |0,295 + 0,005"234

1: p < 0,05 nopieHsiHO 3 koHTponem; 2 p < 0,05 nopieHsHO 3 I; 3: p < 0,05 nopisHsHO 3 C3B; *: p < 0,05 nopiBHsHO 3 NoeaHaHHsM T i C3B.

Tabauus 2. MokasHuku akTuBHOCTI NO-C1HTa3u, BMICTY akTUBHKX GopM a3oTy Ta OAK y TKaHMHax FOAOBHOIO MO3KY LypiB 3a yMoB ', C3B, npw ix

NoOEAHaHHI Ta BBEAEHHI rayTamarty Hartpito (M + SE)

Moka3sHuku, [pynu
OJMHUL BUMIPIOBaHHSA
KoHTpons, ra, C3B, 4+ C3B, g+ C3B+
n=15 n=13 n=15 n=14 Inyramar, n =15
3aranbHa akTuBHicTb NO-c1HTa3sn, 1,64 +£0,06 0,67 + 0,02 0,87 +0,02'2 0,56 + 0,02123 2,06 +0,04'2%4
MKMOIb/XB Ha T Binka
AKTUBHICTb iHAYyLmMGenbHoi NO-cuHTasw, 1,57 £ 0,06 0,61+0,02 0,80 + 0,022 0,50 +0,02'23 2,00 +0,04234
MKMOMb/XB Ha T Binka
AKTUBHiCTb KOHCTUTYTUBHOI NO-CcuHTasw, | 0,0681 +0,0006 | 0,0620 £ 0,0004" | 0,0656 + 0,0002'2 | 0,0654 +0,0003"? | 0,0579 + 0,0003"234
MKMOIb/XB Ha T Birnka
KoHUEeHTpaLlist HITpUTIB, HMOTb/T 4,86+ 0,11 6,02 + 0,14 5,29 +0,12'2 3,63 +0,08'23 3,16 +0,19'23
KoHueHTpaLlis nepokcuHiTpuTie, Mkmonb/r | 1,50 + 0,01 2,54 £ 0,01 2,79 £0,02'2 2,59 +0,01"23 3,25+ 0,023
AkTusHicTb OJK, HMOMb/XB Ha T 36,43 +0,98 46,08 +1,01" 53,63 +0,97'2 84,52 +1,43'23% | 95726 + 3,30"2%4

1: p < 0,05 npu nopiBHSHHI 3 kKoHTponeMm; 2: p < 0,05 npu nopieHsHHI 3 [K; 3: p < 0,05 npu nopieHsHHI 3 C3B; 4: p < 0,05 npy nopiBHsAHHI 3 noegHaHHsaMm K Ta C3B.

BBeneHHs rmyTamary HaTpito 3a ymoB noegHanHs C3B i I we
GinbLue MPUrHivyBano aKTUBHICTb aHTMOKCUMAAHTHOI CUCTEMM B
TKaHWHaX roroBHOrO MO3KY LypiB: akTuHicTb CO[ i kaTanasm
3HMxeHi Ha 8,3 % i 27,6 % BignosigHo nopieHsHO 3 I, Ha 64,8 %
T1a 36,3 % — nopieHsHO 3 C3B, Ha 26,7 % i 30,6 % — nopiBHsHO
3 noeaHaHHam C3B i .

Mpw I BMmicT TBK-peakTaHTiB y TKaHUHAX BEMMKWX MiBKYIb
rONOBHOIO MO3KY 3pic Ha 36,8 %, ix npupict —Ha 30,2 %; 3a ymoB
C3B - Ha 51,0 % Ta 41,6 % BiONOBIAHO MOPIBHSIHO 3 KOHTPO-
nem. 3a ymoB noeaHaHHs C3B i [ koHUeHTpauis TBK-akTnBHMX
npoayKTiB 36inbLunnacs Ha 65,1 %, ix npupict —Ha 71,2 % wono
KoHTponbHoI rpynu. Mpu noegHanHi C3B, [ i BBeAeHHs rmyTa-
MarTy Br3Haumnu 36inbLueHHs BMICTy TBK-peakTaHTiB y TkaHUHax
FOMOBHOMO MO3Ky Ha 83,4 %, ix npupicT — Ha 61,7 % nopiBHsHO
3 KOHTponem (mabn. 1).

C3B, nopisHsHO 3, Ha 8,8 % nocuntosana npupict TEK-pe-
akTaHTiB. lNoegHaHHs C3B Ta nopyLUeHHs CBITNOBOrO LMKy

36inbLumMno ix npupict Ha 31,5 % Ta 20,9 % wopo I Ta C3B
BignoBigHo. [loaaBaHHs rnyTamary HaTpito nopiBHaHO 3 [ Ta 3
C3B nocuntosano npupict TBK-aktuBHUX cnonyk Ha 24,2 % Ta
14,2 % BignoBiaHO, ane 3HWXKyBano oro Ha 5,5 % NOpIBHSAHO 3
ix noegHanHHam. 3a ymos C3B BmicT TEK-peakTaHTiB 30inbLUMBCS
Ha 10,3 % nopiBHsHO 3 I, 3a ymoB noegHanHs I i C3B - Ha
20,7 % nopiBHSHO 3 NOPYLUEHHSM CBITNOBOrO Lmky i Ha 9,4 %
— nopieHsHO 3 C3B. MyTamart HaTpito 3a yMOB noeaHaHHs 1] i
C3B cnpwsB 36inblieHHI0 TBK-akTBHUX NpoayKTiB Ha 34 %, Hix
npu ', Ha 21,5 % nopiHsHO 3 C3B, Ha 11,1 % nopiBHSHO 3 iX
noegHaHHaM (mabn. 1).

Pesynsratu gocnimxeHHs aktusHocTti HOC y Benukux nieky-
NSIX FONOBHOIO MO3KY LLYpIB NOKa3anu: npu MogensosaHomy ]
3aranbHa akTuBHicTb HOC 3HM3unacst NopiBHAHO 3 KOHTPOMBHOH
rpynoto Ha 59,1 %, aktuBHicTb iIHOC — Ha 61,1 %, akTUBHICTb
kHOC — Ha 9,0 %. C3B 3meHLumna 3aranbHy aktueHictb HOC
Ha 47,0 %, iIHOC — Ha 49,0 %, kHOC — Ha 3,7 % nopiBHsHO 3
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koHTponeM. 3a ymoB noefHaHHs C3B i [[] 3aranbHa akTUBHICTb
HOC 3nu3unacs Ha 65,8 %, iIHOC —Ha 68,2 % i kHOC —Ha 4,0 %
L1oa0 KOHTponbHOT rpyni. Mpu noegHanHi C3B, I i BBeAeHHs
rryTamaty HaTpito BU3HaYMIM MOCUNEHHS 3aranbHOoi akTUBHOCTI
HOC Ha 25,6 %, IHOC — Ha 27,4 %, ane 3HWKEHHS aKTUBHOCTI
kHOC Ha 15,0 % nopiBHSIHO 3 KOHTpONeM (mabri. 2).

BignosiaHo 1o AaHux, Lo ofepxarnu, nopyLUeHHs HopManbHOI
TPWBAMOCTI LWKITY «CBITIIO — Tempsiay GinbLUOK Mipoto, Hix C3B,
3HVKyBano aktueHicTs HOC: 3aranbHy —Ha 29,9 %, iHOC - 31,1 %,
kHOC —Ha 5,8 %. MNMoeaHanHs C3B i [ Lwe icTOTHiLLE 3MeHLLYBaro
3aranbHy aktusHicTb HOC — Ha 16,4 % nopisHsHO 3 I, Ha 35,6 %
nopieHsiHO 3 C3B;IHOC —Ha 18,0 % i 37,5 % ignosigHo. MNpyu Lisomy
Ha 5,5 % 3pocrana aktueHicTs kHOC nopieHsiHO 3 1 i 6e3 cyTTeBoi
pisHuLL mopiBHsHO 3 C3B. MNpu gonaTkoBOMY BBEAEHHI MMyTamary
HaTpito crocTepirany 3HayHe 3pOCTaHHS 3aranbHOi aKTUBHOCTI
HOC T1aiHOC: Ha 207,5 % i 227,9 % BignosigHo nopieHsHO 3 [;
Ha 137,8 % i 150 % wono C3B; Ha 267 % i 300 % nopieHsHO 3
iX noegHaHHsSM. Ane ryTamaT HaTpito Le iCTOTHILLe 3HWXYBaB
aktueHicTb KHOC: Ha 6,6 % oo I, Ha 11,7 % nopieHsHO 3 C3B,
Ha 11,5 % wopo noeaHanHsa C3B i [ (mabr. 2).

Mg Yac JOCNIMKEHHS Y BENUKUX MIBKYNSAX FOMOBHOTO MO3KY
LLypiB BU3HAYMNM 30iNbLLEHHS KOHLEHTpaUii HiTpuTiB Ha 23,8 %
npu ' ta Ha 8,8 % npu C3B nopiBHAHO 3 KOHTPOMBHOLO FPYMOK0.
3a ymoB noegHarHsa C3B i [[] KoHUEHTpaLlist HITpUTIB 3HM3UNacs
Ha 25,3 %, npu noegHanHHi C3B, '] i BBEAEHHS rMyTamaty Ha-
TPit0 BMICT HITpUTIB 3MeHLLMBCS Ha 35,0 % MOPIBHSAHO 3 KOHTPO-
nem. BctaHoBunn, WO Npu NOPYLUEHHI HOpMasbHOI TPUBAOCTI
LMKy «CBITNO — TeMpsiBa» KOHLEHTpALIS HITPUTIB Y TKaHWHaX
ronoBHoro Mosky Ha 12,1 % GinbLua, Hix npu C3B. MoeaHaHHs!
C3B i nopyLUeHHst HOPManbHOTO CBITIIOBOIO PEXVMY 3MEHLLYBa-
110 iXHir BMicT Ha 39,7 % nopieHsaHo 3 [ i Ha 31,4 % wopo C3B.
[Npn fogaTkoBOMY BBELEHHI rMyTamary HaTpilo BUSBUAK iCTOT-
HiLLle 3MEHLLIEHHS! KOHLIEHTpALLT HITPUTIB y TKaHWHaX: Ha 47,5 %
nopiHsHo 3 [, Ha 40,3 % wopo C3B, Ha 13,0 % nopiBHSHO 3
iX NOEaHaHHAM (mabsi. 2).

KoHueHTpaLis NepoKCUHITPUTIB Y rOMOreHaTi rofoBHOMO
MO3Ky TBapuH 30inblunMnacs B ycix AOCRIAHMX rpynax Luypis
MopiBHSAHO 3 koHTponem: npu I —Ha 69,3 %; 3a ymos C3B — Ha
86,0 %; 3a ymoB noegHaHHa C3B i [[1—Ha 72,7 %; npy noegHaHHi
C3B, Il i BBeaeHHs myTamaty HaTpito —Ha 116,7 %. MopiBHSBLLUM
[JaHi gocnigHux rpyn, BctaHoBunu: 3a ymoB C3B BMICT nepokcu-
HITpUTIB ¥ TKaHWHax Ha 9,8 % OBinbLni, HiX NP NOPYLUEHHI
HOpManbHOI TPMBANOCTI LIMKITY «CBITNO — TeMpsiBay. [oeaHaHHs
C3B i po3nagiB CBITNOBOrO PeXWUMY CMPUYKMHANO 3MEHLLEHHS
iXHBOro BMICTY Ha 2 % nopisHaHO 3 I, Ha 7,2 % — wopo C3B.
[opaTkoBe BBEAEHHS rMyTaMaTy HaTpito NPKU3BENO A0 30iNbLIeH-
HS KOHLIEHTPALLii NepOKCUHITPUTIB Y TKAHUHAX FONOBHOTO MO3KY
TBapuH Ha 28 % nopieHaHO 3 [, Ha 16,5 % nopieHsHO 3 C3B,
Ha 25,0 % NOpIBHSAHO 3 X NOEAHaHHAM (mabr. 2).

AxTtueHicTb O[IK Tex 3pocTtana B yCix eKkCrnepuMeHTanbHUX
rpynax: npu [ — Ha 26,5 %; C3B — Ha 47,2 %; npn noegHaHHi
C3BiT—132,0 %; C3B, [l i BBEOEHHS rmyTamaTy HaTpito — Ha
161,5 % nopisHAHO 3 KOHTporeM. 3a ymos C3B aktusHicTb OK
3BinbLunnacs Ha 16,4 % nopiBHAHO 3 MOKA3HWKOM MPW MOPYLLEHHI
CBITNOBOrO pexumy. MNoeaHaHHsa C3B i 3MiHW TPUBANOCTI LMKITY
«CBITNIO — TEMpPSIBa» CMPUYMHUIO MOCUIEHHS Ti aKTUBHOCTI Ha
83,6 % nopieHsaHo 3 I'[l, Ha 57,6 % wopo C3B. Mpu goaatko-

BOMY BBeZeHHI rnytamary Harpito aktueHicTb OIK e Ginblue
3pocrana: Ha 106,7 % wopgo I, Ha 77,6 % nopieHaHO 3 C3B Ta
Ha 12,7 % L0010 nokasHuka Npu ix noeaHanHi (mabn. 2).

06roBopeHHA

Pesynbrat eKCnepMMEHTIB LWOAO 3POCTaHHS LUBWMAKOCTI
npoaykuii CAP i nocunennst npouecie MNOJT npu C3B, gecuH-
XPOHO3i CXOXi 3 BUCHOBKaMW LOCAiMKeHb iHLIKX HAayKOBLIB. Tak,
MpY 3ananbHUX MOLKOMKEHHSX CMU30BNX 0DONOHOK POTOBOI
MOPOXHWHY BU3HAUMNM 30inbLueHHst npogyKuii CAP, 3HIKeHHS
AKTUBHOCTI aHTWoKcuaaHTHUX cepmeHTie [10]. Bigomo, wo
niasuLeHnin piseHb AOK npu cucTeMHOMY 3ananeHHi Moxe
CTUMYITIOBATM 3aXVCHI MEXaHI3MV OpraHiamMy BHaCNiAOoK akTvBaLji
curHanbHoro wnsxy NF-kB (aHrn. Nuclear factor kappa-light-
chain-enhancer of activated B cells) Ta spepHoro caktopa Nrf2
(anrn. Nuclear factor erythroid 2-related factor 2), ski iHgykytoTb
TPaHCKPUNLIiO reHiB aHTUoKenaaHTiB [22,23]. Lle cnocTepiranu
nig Yac Hawworo gocnimkeHHs. O3Hak1 NopyLIEHHs OKCUaaTWB-
HOTO CTPECy BUSIBMSIKOTb MPW ayTU3Mi, HEPOAEreHepaTUBHIX
3aXBOPOBAHHSIX, KOTHITUBHUX NopyLUeHHsX [3,11]. MigTBepmkeHo
y4aCTb TPAHCKPUNLIIHMX chakTopiB, 3okpema NF-kB, y perynsuii
aKTUBHOCTI XPOHIYHOrO 3anarbHoro npoLlecy [8,16]. [po possuTok
MOJN y TKaHWHaX roNoBHOTO MO3KY LUYPIB, 3@ HALIMMW AaHAMK,
CBIiQUNTb MiABULLEHHS KOHLUEHTpaLii TBK-akTMBHUX MpOayKTiB.
36inbLenHs npupocty TBK-peakTaHTiB BKadye Ha aHTUOKCU-
[aHTHY HEOCTATHICTb i HE3[ATHICTb TkaHWH ranbMysaTtyh MOJ1
[3]. DonasaHHs rnyTamaty Hatpito 3a ymoB C3B i nopyLueHHs!
HOpPMarnbHOI TPUBANOCTI LMKITY «CBITIO — TEMPSBA» CMIPUYMHSE
iHTEHCWBHWIA PO3BMTOK OKCWAATMBHOTO CTPECY Ta MOTipLUEHHS!
AHTMOKCWAAHTHOIO 3aXMUCTY.

3rigHo 3 JaHMMK, Lo OTpUMAIK, MOPYLLEHHS HOPMATLHOTO
LIMKIY «CBITNO — TempsiBay iCTOTHiLe, Hix C3B, 3meHLuye po-
6oty HOC Ta ii i30¢hopM y TKaHWHAX rONIOBHOMO MO3KY LLIYPIB.
Mpu noegHanHi C3B i I cnocTepiratoTe cuHepriyHy Aito 06ox
naToreHHNX (haKTopIB i LU CYTTEBILLE 3HIKEHHS 3ararbHOi ak-
TuBHocTi HOC Ta iHOC.

Bigomo, Lo okcua asoTy, NPOAYKLISA SKOro KatanisyeTbest
HOC, mae i perynsiTopHy, i NOWKOMAKyBanbHy Ait0 Ha opra-
Hiam. MMpw 3ananeHHi aktueyetbest iIHOC, ToMy 3HMXEHHS i
aKTUBHOCTI CBIAYMTb MPO BiACYTHICTb aKTUBHOIO 3ananbHOro
npouecy B TkaHuHax. KonctutytmeHa HOC ekcnpecyeTbcs B
eHpoTenianbHUX KNiTMHaX KPOBOHOCHUX CYOMH, Y HEMpoHax
FOMOBHOrO MO3KY Ta Ma€ BaXnWBE 3HAYEHHs y Basoamnartali,
perynsuii apTepianbHOro TUCKY, CUHANTUYHIN nepeaadi iMnyrbCis.
3HukeHHs akTusHocTi KHOC MOXe 3arpoxxyBaTit pO3BUTKOM iLLie-
Mii Ta rinoKCii B TKAHMHaX rofioBHOMO MO3KY LypiB [14,15,24,25].

Mig yac HaWoro [ocCnifXeHHs BCTAHOBUIIN BUPaXeHe
30inbLLUEHHS BMICTY HITPUTIB Y TKAHUHAX FOMIOBHOTO MO3KY LLYypIB
npw I, oewo meHwe — npu C3B. TMosicH0EMO Lie TUM, WO B
pesynbrarti CyTTEBOro 3HMKeHHs akTneHocTi HOC i, sik Hacnigok,
3MEHLLIEHHSI MPOAYKLIT OKCKay a30Ty B OpraHiami BigOyBaeTbCs
nepepo3nogin i NnepeMiLLleHHs HITPUTIB 3 KULLKIBHUKA O TKAHUH
FOMOBHOIO MO3KY, 1€ BOHY BUKOPUCTOBYOTHCS 5K [PKEPENO OKCU-
Jy a30Ty Ans 3anobiraHHs AnCYHKLi CyayH Ta iLueMii FofIoBHOTO
Mo3Ky [26]. MoeaHanHsa [ i C3B cynpoBOmKyETHCS 3HKEHHAM
akTuBHocTi HOC i BMICTY HITpUTIB Yy TKaHWHaX rOfIOBHOMO MO3-
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Ky. Ockinbkv ofHOYacHa i ABOX MATOreHHWX YWHHWKIB Mae
CUTBHILLMIA OKCUMAATWUBHMUIA BMSIMB HA OpraH, iMOBIPHO, MOXMMBE
BUKOPWUCTaHHS HITPaTIB He TirlbkW AN NiATPUMAaHHS CYAUHHOTO
romeocTasy, ane 1 Ans yTBOPEHHS NEPOKCUHITPUTY, a Lie MoXe
Le GinbLue nocunnTh edilmT OKCUZY @30Ty Y FONOBHOMY MO3KY.

Kpim Toro, BusiBunn nocuneHHs aktneHocTi OLIK B ycix rpynax
TBapWH, ane HanbinbLue — npy ogHovacHomy Bnnvei C3B, nopy-
LUEHHS! HOPMATBbHOTO LIMKIY «CBIT/IO — TEMPSIBA» Ta BBEAEHHS!
rryTamarty Hatpito. Bigomo, wo OfK € hepmeHTOM apriHasHoro
LUNAXY NEPETBOPEHHS L-apriHiHy, WO KaTanisye niMiTytody cTa-
Jito BiocuHTe3y noniamiHie — AekapboKCUMtoBaHHS L-OpHiTUHY,
MPOMDKHOI CTIONYKM LIMKITY CEHOBWHM, 3 yTBOPEHHSIM MyTPECLIMHY
[27,28]. BoueBunab, y roNIOBHOMY MO3KY NpU1 CTPECOBUX CUTYaLLSIX,
akumu e [, C3B Ta ix noeaHaHHs!, nepeBaxxae apriHasHui Wnsx
MeTaboniamy L-apriHiHy.

LlikaBi pe3ynrarii oTpuManii Npy BBEAEHHI rMyTamaTy HaTpito
3a ymoB noeaHaHHa C3B i I: Ha Ti iCTOTHILLIOrO 3HWXXEHHS BMICTY
HITPUTIB CriocTepirank CyTTese NiaBULLEHHS MOPIBHSIHO 3 KOHTPOSTb-
HOO rpynoto 3aranbHoi aktueHocTi HOC Ta iHOC, a akTuBHICTb
kHOC 3meHLumnacs. Lie cigunTb Npo nocurneHHs enpoTeniansHoi
AnchyHKUT. TMpy LbOMY HaKOMUUYIOTLCS NMEPOKCUHITPUTH, LU0 €
MapKepamu HITPO3aTVBHOTO CTPECY, Ta 3pocTae akTuBHicTb OJK.
Y HaLLoMy JOCTIZKEHH] HaNGINbLLY KOHLIEHTPALLiH0 NEPOKCUHITPUTY
B TKAGHWHAX FOMOBHOMO MO3KY LLYPIB BU3HAYMMW MPW BBELAEHHI
rryTamary HaTpito 3a ymoB noeHaHHs C3B i .

Paniwe nosigomnany Npo MOXNMBICTb MOCUNEHHS aKTWB-
HocTi iIHOC y HepBOBUX KNiTUHAX-MONEpeHMKax 3a AONoMOrok
noni-L-OpHITUHY — NPOMIKHOMO NPOAYKTY apriHasHoro Wnsxy
meTaboniamy L-apriHity [11,28,29]. Excnpecis iHOC cBigunTb
MPO aKTMBALito Herpo3sanarneHHs, a 3HkeHa akTueHicTb KHOC
— MPO NOCUMNEHHs eHaoTeNianbHOi AMCHYHKLIT B TKaHUHAX ro-
NOBHOIO MO3KY.

[myTamar y BMCOKWX [03ax (4 r/kr) Moxe 36inbLUyBaTh ak-
TMBHiCTb iIHOC, CnpuumnHSTI OKCUOATUBHWIA CTPEC i PO3BUTOK
3ananeHHst y HepBOBil TkaHWHI [29]. Bigomo, LU0 3MEHLLEHHS ekc-
npecii HOC y cuHepriyHiii fii 3 AeSKUMM iHLLIMMK yMOBaMK, SK-OT
rinoKcis, MOXe MaTu NOLLKOKYBanbHUIA eDEKT | NPU3BOLUTU 1O
3arubeni knituH [13]. BcTaHOBNEHO TakoX BaXKNMBY POSb BUCOKMX
KOHLIeHTpaLlil OKCUZY a30Ty B NaToreHesi HepoaereHepaTMBHIX
3aXBOPHOBaHb LIEHTPasbHOI HEPBOBOI CUCTEMM, MOB'SA3AHMX i3
HEMPOTOKCMYHM BMMBOM rryTamary, Lo € 36ymKyBanbHUM
HeMpoTpaHCMiTEPOM. [nyTamar i Moro CTPYKTYpHi aHanorn Mo-
XyTb 3B'A3yBATUCS 3 MMyTamMaTHUMK peLenTopamut i BUSIBNSATH
HEMPOTOKCHYHY Aito [27]. MNMokasaHo, LLO rnyTamat HaTpito MoXe
nopyLLysaTu dyHKuji rinoTanamyca Ta rinodiaa [20]. Kpim Toro, y
pe3ynbTarti 30iNbLUEHHS €K30reHHOTO rMyTamary B OpraHiami 3po-
CTae CUHTE3 apriHiHy Ta akTueyeTbcs NO-CUHTa3HUIA LLNSX AOro
meTaboniamy. Y pesynbraTi MOCUIEHHs! akTUBHOCTI apriHa3HOro
wnsxy metaboniamy L-apriHiHy MOXmnuBe HagMipHe YTBOPEHHS
noniamiHiB, LLO MOXyTb 30iNnbLUyBaTV MPOHWKHICTb reMaToeHLe-
thaniuHoro 6ap’epa [30].

[ig yac JocnimKeHHs!, SKe 34iMCHUNN, BUKOPUCTAHO MEHLLY
[03y rnyTamary Hatpito (30 Mr/kr), ToMy 3BinbLUEHHS aKTUBHOCTI
iHOC y rpyni noegHanHs C3B, [ i rmyTamaty He MOXHa BU3Hava-
TU SIK CNPUYUHEHE TiNbKM ryTamaToMm. IMOBIpHO, 110ro BNvB Ha
Tni noeaHaHHsa C3B i [} cTBOproe nepeayMoBY AN MigBULLEHHS
YYTNMBOCTI TKAHWH rONIOBHOMO MO3KY [0 rnyTamary.

BucHoBKH

1. MMoenHaHa fis NOpYLEHHS LMKMY «CBITNO — TeMpsBay i
CWUCTEMHOI 3ananbHOi BiAnoBiAi NOCUIIOE MPOAYKL0 aKTUBHUX
hOPM KMCHIO | NPOLIECH NEPOKCAHOMO OKUCHEHHS MiNiAiB, 3HWXYE
AHTWUOKCWAAHTHWIA 3aXWUCT Y TKaHUHaX rOfIOBHOTO MO3KY TBapWH.
3a Lnx yMOB 3HIKYETbCS akTUBHICTb NO-CuHTa3W, ane 3binbLuy-
€TbCS aKTUBHICTb apriHasHoro LWnsxy metraboniamy L-apriHiHy B
TKaHWHaX rofI0BHOTO MO3KY TBApWH.

2. BBeneHHs rmyTamarty HaTpito 3a YMOB NOEAHAHOI Aiji roCTporo
[EeCMHXPOHO3Y Ta CUCTEMHOI 3ananbHoi BiANOBIAl Mpu3BOaAUTL 10
MOCUIEHHS! OKCMAATUBHOMO YLLIKODKEHHS TKAHWH FOSTOBHOTO MO3KY.
Lle cynpoBomKyeTHCS ICTOTHILLIMM MPUTHIYEHHAM aHTUOKCUAAHTHOTO
3aXUCTY Ta 30iMbLUEHHAM NPOAYKLi aKTVBHUX (HOPM KUCHIO.

3. BeeeHHs rmyTamaty HaTpilo 3a YMOB MOEAHAHOI Aji
CMCTEMHOI 3anarbHOi BiANoBizj Ta roCTPOro AECUHXPOHO3Y Cripu-
UMHSIE aKTVBALik0 3ararnbHoi Ta iHgyLmbenbHoi aktueHocTi HOC,
ane npurHivye aktmeHicTb kHOC y BENMKkMX niBKymsX roroBHOr0
MO3Ky LypiB. [Npu LibOMY B TKaHUMHAX rONIOBHOMO MO3KY LLypiB
BW3HAYMIM HAKOMUYEHHS NEPOKCUHITPUTIB | PO3BUTOK HITpO3a-
TUBHOTO CTPECY.

MepcnekTMBM NOAAALLLIMX AOCAIAXKEHB NOMArAIOTh Y BUBYEHHI
MexaHi3MiB MeTaboniamy apriHiHy 3a YMOB NOeAHaHHS NOPYLUEH-
HS1 LIMKNY «CBITNO — TEMPSBa» Ta CUCTEMHOI 3ananbHOi BignoBiai
B TOJIOBHOMY MO3Ky TBapwH. [epCneKkTyBHAM HampsiMOM Mo-
[anbLUX HAYKOBWX NOLLYKIB TaKOX € po3pobka npenaparis, Lo
MOXYTb BMAMBATU HA aKTUBHICTb TPAHCKPUNLLIHKUX (hakTopiB Ta
SIKi MOXKHa 3aCTOCYBATY K NTiKapcbki 1 MpodinakTyHi 3acobu ans
KOPEKLLiT 3MiH y FONOBHOMY MO3KY, LLIO CIPUYMHEHI NOPYLLEHHAM
hi3ioNOriYHOr0 PEXMMY «CBITNO — TEMPSIBAY.
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The role of adipose tissue cell elements in the regulation of the
hitroxidergic system and possible ways of pharmacological modulation
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Endothelial dysfunction is characterized by a decrease in the bioavailability of the vasodilator — nitric oxide (NO),
and an increase in the level of vasoconstrictor substances. This imbalance leads to vasoconstriction, leukocyte
attachment and inflammatory reactions in the vascular wall, atherosclerosis and thrombosis.

The aim: to evaluate the role of adipose tissue elements in the regulation of parameters of the nitroxidergic
system under hypoxia conditions.

Materials and methods. The studies were carried out on 30 adult white male Wistar rats. All animals were ran-
domly assigned and divided into groups: a control group (15 rats), type 2 diabetes mellitus (T2DM) was induced
in the animals of the second group (15 rats). Isolated fragments of the popliteal arteries (PA) and intrapulmonary
artery (IPA) were cleared of perivascular adipose tissue (PVAT-) or left uncleaned (PVAT+) and cut into rings.
The simulation of acute hypoxia with further study of medical agents were performed.

Results. The PA and IPA with PVAT responded to acute hypoxia with vasoconstriction — an increase in the am-
plitude of contraction in the first and second phases, and after removing PVAT, they responded with a decrease
in the maximum amplitude of contraction by 3.4 times in the 1 phase and an increase in amplitude by 1.8 times
in the 2" phase. Perfusion with Angiolin reduced 2™ phase of HV of the PA and IPA. Adding a combination of
Thiotriazoline and L-arginine (1:4) to a solution for perfusion of fragments of arteries of animals with T2DM,
causes a significant increase in constrictor reactions in both the 15tand 2™ phases of HV, regardless of presence
of perivascular adipose tissue.

Conclusions. The presence of PVAT affects the HV of arteries, both in normal and in T2DM. The possibilities of
ways of pharmacological modulation of the nitroxidergic system depending on the state of PVAT were determined.

Modern medical technology. 2024;16(2):122-131

PoAb KAITMHHUX €AeMEHTIB XXMPOBOi TKAHMHU B PeryAsiji HITpOKCHAEpriuHoi
CUCTEMM Ta MOXXAMUBI WAAXU papMaKOAOTiUHOI MOAYAALLT

I. ®. BeneHiues, C. 0. MacaeHHikoB, H. B. Aobpeas, O. C. Xpomos,
M. A. TonoBaxa, B. M. PuxeHko, 0. 0. bpek

EnpoTenianbHa ancdyHKLis xapakTepnayeTbes HKeHHsM BiogocTynHocTi Basoaunaratopa okeugy asoty (NO)
i MigBMLLEHHAM PIBHS Ba30KOHCTPUKTOPHNX PEYOBUH. Lie aucbanaHc npuaBoauTh [0 3BYXEHHS CyawH, aaresii
NERKoUMTIB, 3ananbHIUX Peakwiil y CyAUHHIN CTiHLI, aTepockneposy Ta TpomMbo3y.

MeTa po60TH — OLHUTM POMb ENEMEHTIB XUPOBOI TKAHWHM B PErynsLlii napameTpiB HITPOKCMAEPriYHOT cUCTEMHU
B YMOBAX TMOKCIil.

Marepianu i metoau. [locnimxeHHs 3aiicHunm Ha 30 gopocnux Ginux wypax-camusx ninii Bictap. Ycix TeapuH
PaHAOMHO MOAINMAKN Ha rpynu: y nepluy (KOHTPOMbHY) BKMKYMAKM 15 wypis; TBapuHam apyroi rpynm (n = 15)
iHoykyBanw Lykposui giabet 2 Tuny (LA2). 13onboBani dparmerTy nigkoniHHmx aptepiit (MA) i BHyTpiLUHbONE-
reHeBoi apTepii (BITA) oumnLLanu Big nepueackynsipHoi xupoBoi TkaHuHK (MBXKT-) abo 3anuiuani HeounLLeHUMK
(MBXT+) i Hapisanu Ha kinbLs. Mogenioanu rocTpy rinokcito, BuB4anu eekTu nikapcbkix 3acobis.

Pesynbratu. 1A Ta BITA i3 MBXT+ Ha rocTpy rinokcito pearyBasnit Ba30KOHCTPUKLIELD — 36inbLUEHHAM amMnaiTyam
CKOPOYEHHA B NepLLin i Apyrin dasi, a nicns BuganeHHs MNBXT — 3HKeHHAM MakcuManbHOT aMniiTyau CKopo-
yeHHs B 3,4 pa3a B nepLuin ¢asi, 36inbweHHam amnnityau B 1,8 pasa B apyrin dasi. Mepdyasis TioTpiazoniHom
Malbke He BNnMBana Ha rinokcuyHy BasokoHCTpuKLito A Ta BITA B MBAT+ i 3HuxyBana amnnityay B Apyrin
aai rinoKcu4Hoi Ba3okoHCTPYKLii B MBAT- y KOHTponbHKX TBapuH. Nepdysia aHrioniHoM 3HuxyBana apyry
thasy rinokcuyHoi BazokoHCTpmKLii MA Ta BJTA, ocobnmeo y MBXT+. ogaBaHHs kombGiHauii TioTpiasoniHy Ta
L-apriHiHy (1:4) o po3uuHy ans nepdysii hparmMeHTiB apTepiit TBapuH i3 L2 cnpuunHae 4OCTOBIpHE NOCUIEHHS
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KOHCTPUKTOPHWX peaKLit i B nepLuii, i B Apyriit hazax rinOKCUYHOI BA30KOHCTPYKLI HE3aNeXHO Big HAsBHOCTI

NepuBacKyNSPHOI XXMPOBOI TKaHUHN.

BucHoBKH. HasiBHICTb NepuBacKkynsapHOI XMPOBOi TKaHWHW BNNWBAE Ha MOKCUYHY BA3OKOHCTPUKLIIO apTepin y
HOpMi Ta npw LykpoBoMy AiabeTi 2 Tuny. BuaHadeHi MoxxnuBi LWnsixv dhapmakonoriyHoi Moaynsuii HiTpokeuaep-
MYHOT CUCTEMM 3aNEXHO Bif CTaHy NepUBACKYNSAPHOI XXMPOBOT TKAHUHN.

CyuacHi MeanuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 122-131

Few evidence suggests that COVID-19 infection can act as
a causative agent or as a trigger for the development of reactive
arthritis even in patients who did not have antibodies of rheu-
matological disorders that is why the treating physician or rheu-
matologist should have a high index of suspicion while treating
any post infectious COVID-19 patient with arthralgia. The exact
mechanism through which SARS-CoV-2 might cause arthritis is
not fully understood, and mechanistic data are still lacking. The
most common hypothesis is the existence of molecular mimicry
between SARS-CoV-2 viral epitopes and the synovial membrane
causing local inflammation, but other theories have proposed a
role for the presence of circulating immune complexes or loca-
lization of the virus directly in joint tissue [1]. Molecular mimicry
triggers humoral and cellular autoreactivity in the host [2]. Primary
SARS-CoV-2 infection induces systemic inflammation that can
affect the musculoskeletal system allowing direct viral infection [1].

Coronavirus infection is associated with a pronounced inflam-
matory process, including the so-called “cytokine storm”, which
can lead to cell membranes and cellular organelles damage by
reactive oxygen species (ROS), free radicals and peroxidation
products [3,4,5]. Such pathobiochemical processes ultimately
lead to dysfunction of cells and their death by apoptosis and
even necrosis. In addition, endothelial dysfunction (ED) develops
against the background of SARS-CoV-2 infection [4]. Endothelial
cells produce and release several mediators, including vasodila-
tors such as nitric oxide (NO) and prostacyclin, vasoconstrictors
such as endothelin-1 and prostaglandin F2a (PGF2a), and sub-
stances involved in coagulation, fibrinolysis, and inflammatory and
immunological reactions, such as ROS and growth factors that
promote cell growth. Various structural and functional disorders
of the endothelium, for example, changes in the ability to produce
and release these substances, or disruption of the endothelium
barrier function can lead to ED development [5,6]. It is known that
post-COVID complications associated with arthropathy are known
to be more severe in patients with diabetes mellitus that may be
associated with a more intensive development of ED against the
background of microcirculatory disorders.

ED is characterized by a decrease in the bioavailability of the
vasodilator — NO, and an increase in the level of vasoconstrictor
substances (ROS, thromboxanes, lipoperoxides, prostaglandins
F2a). This imbalance leads to vasoconstriction, leukocyte attach-
ment, inflammatory reactions in the vascular wall, atherosclerosis
and thrombosis [6,7,8]. It is known that the formation of ED in
type 2 diabetes mellitus (T2DM) occurs against the background
of a decrease in the bioavailability of NO. Other factors that may
contribute to ED in T2DM include decreased production of other
dilating factors, increased production of vasoconstrictors (ROS,
lipid peroxidation products of fatty acids and phospholipids, cy-
totoxic metabolites of NO), and decreased sensitivity of vascular

smooth muscle to vasodilators [6,7,9]. Oxidative stress not only
leads to a decrease in the bioavailability of nitric oxide (NO) (due
to its conversion to peroxynitrite), but also contributes to a de-
crease in the level of reduced thiols (glutathione, cysteine, etc.),
which act as a carrier and protector of nitrogen monoxide [6,7].

Advanced glycation end products in T2DM increase oxidative
stress and reduce the endothelial response to the action of vaso-
dilators. Hyperglycemia also contributes to an imbalance between
vasodilators and vasoconstrictors as it increases endothelin-1
secretion in vitro and decreases NO production in the aorta of
diabetic rats and human coronary microvessels. IL-13 and IL-6,
pro-inflammatory signaling molecules, also play an important
role in the indirect mechanisms of ED formation, enhancing free
radical processes and reducing endothelial nitric oxide synthase
isoenzyme (eNOS) expression [6,7,10].

It is known that the progression of T2DM has differentially
affects endothelial function and vascular contractility in many
vessels, including the intrapulmonary artery, the microvasculature
of the joints, the popliteal artery, the artery of the ligament of the
femoral head, etc. The formation of ED in the popliteal artery
and intrapulmonary artery is associated with oxidative stress,
inflammation, disorders in nitrooxydergic system and lipid me-
tabolism [6,9,11,12]. Impaired oxygenation and trophism due to
dysfunction of the microvasculature leads to the development of
aseptic inflammation aggravated by proinflammatory mediators,
that manifests with a clear clinical picture of arthropathy. Under-
standing the mechanisms of popliteal and intrapulmonary arteries
ED in T2DM can lead to significant advances in both preventive
and therapeutic purposes in the treatment of diabetic patients with
joint diseases, as well as the treatment of post-COVID arthropa-
thy and pulmonary diseases in patients with T2DM.

The above is a theoretical basis for the use of Thiotriazoline
in the complex therapy of SARS-CoV-2, which has established
immunomodulatory, anti-inflammatory, antioxidant, anti-ischemic,
cardio- and endothelial-protective, antiaggregant and hepato-
protective activities. The effectiveness of Thiotriazoline for the
above types of activity has been proven both at the preclinical
and clinical stages of research and is confirmed by more than
20 years of history of its use in health care systems of different
countries [14]. Our studies showed that the administration of
Thiotriazoline led to an objective improvement in general clinical
indicators in patients with post-COVID syndrome — complaints of
palpitations disappeared, blood pressure was stabilized (without
additional correction with antihypertensive drugs, unlike patients
who received only basic therapy), weakness and fatigue were
decreased, and blood oxygen saturation increased to 98-99 %
in 93.4 % of patients treated with Thiotriazoline.

However, there is currently no data on the endothelioprotec-
tive effect of Thiotriazoline in T2DM [14]. We have obtained data
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on the endothelioprotective effect of the combination of L-arginine
and Thiotriazoline (4:1) and the new original drug — Angiolin, a
structural analogue of Thiotriazoline ((S)-2,6-diaminohexanoic
acid 3-methyl-1,2,4-triazolyl-5-thioacetate). All these facts are
very attractive from the point of view of the prospects for further
research of adipose tissue cellular elements influence on the
development of vascular ED of the knee joint and the possibility
of its drug correction in patients with T2DM [14].

Aim
The purpose of the study was to evaluate the role of adipose

tissue elements in the regulation of parameters of the nitroxidergic
system under hypoxia conditions.

Materials and methods

Laboratory animals used in experiments. The studies were
carried out on 30 adult white male Wistar rats weighing 190 £ 15 g,
which were kept on a standard vivarium diet consisting of dry
briquetted feed (vivarium of the Institute of Pharmacology and
Toxicology of the Academy of Medical Sciences of Ukraine). All
manipulations with animals were carried out in accordance with
the Law of Ukraine No. 3447-1V “On the Protection of Animals
from Cruelty” and the European Convention for the Protection of
Vertebrate Animals Used for Experimental Research and Other
Scientific Purposes. All animals were randomly assigned and
divided into two groups: a control group (15 rats), T2DM was
induced in the animals of the second group (high-fat diet + strep-
tozotocin, 15 rats). The experimental research protocols and their
results were approved by the decision of the Bioethics Commis-
sion of the Zaporizhzhia State Medical University (protocol No. 33
of March 2, 2021).

Modeling diabetes mellitus. The development of T2DM was
induced by keeping rats on a high-fat diet (6 % vegetable fats,
10 % animal fats) for 21 days and a single intraperitoneal injec-
tion of streptozotocin (STZ) at a dose of 40 mg/kg [15]. STZ was
dissolved in citrate buffer, pH = 4.5. Rats of the first and second
groups were intraperitoneally injected with citrate buffer used for
STZ dilution. Animals were accepted into the experiment 11 days
after STZ administration. The experimental study was carried
out 3 months after the formation of the diabetes mellitus model.

Determination of blood glucose in rat. The concentration of
glucose in the blood plasma was measured immediately before
the start of the experiments and according to the experimental
protocols using a Bionime glucose meter (BIONIME Rightest
GM 300, Switzerland).

Glucose tolerance test. An oral glucose tolerance test was
performed in rats of all groups on the 32" day of the experiment
using the standard protocol [15]. Before the test, the rats were
fasted for 6 hours. Glucose solution at a rate of 2 g/kg of animal
weight was administered per os using a probe. Blood was col-
lected from the tail vein on an empty stomach and 30, 60, 90 and
120 min after glucose administration.

Insulin resistance test. An insulin resistance test was per-
formed in rats of all groups on the 31% day of the experiment
using the standard protocol [13,15]. Before the test, the rats

were fasted for 6 hours. Blood was taken from the tail vein before
insulin injection and 30, 60, 90 and 120 minutes after it. Insulin
was injected intraperitoneally at a dose of 0.175 1U/kg.

Animal euthanasia. Euthanasia of animals was carried out
by overdose of anesthesia (chloralose and urethane in a ratio of
1:10, 800 mg per 100 g of body weight; i. v.). The capsule of the
knee joint with paraarticular soft tissues and lungs with intrapul-
monary artery were removed from the animals.

Registration and calculation of contractile activity of
selected arteries. Samples of isolated rat tissues were stored in
a cooled Krebs solution of the following composition (mmol): 132
NaCl, 4.7 KCI, 1.4 NaH,PO,, 1.0 MgCl,, 1.8 CaCl,, 25 NaHCO,,
6.5 glucose, pH 7.4 maintained with a gas mixture of 5 % CO, /

95 % air. Isolated fragments of the popliteal arteries (PA) and
intrapulmonary artery (IPA) were cleared of perivascular adipose
and connective tissue (PVAT-) or left uncleaned (PVAT+) and cut
into rings (up to 1 mm). The rings were placed in a flow chamber
(2—4 ml) with Krebs solution (36 °C) and stretched on metal hooks
with a preload of up to 0.5 g (5 mN). The contractile activity of
arterial rings was recorded in isometric mode using strain gauges
(FTK-0.1, Ukraine), a LabTrax 4-CDA adapter (WPI, USA) and
DataTrax 2 (WPI, USA). The studies were carried out on frag-
ments of vessels after stabilization of their contractile activity for
40-60 minutes, and the maximum response under the influence of
60 mmol KCl in Krebs solution was taken as 100 % in subsequent
calculations of the contraction amplitude (%, KCI). The reactions
of the studied arteries rings were carried out according to the next
experimental protocols: measured of the amplitude of the rings
contraction under the influence of phenylephrine (PE, 10 mol)
and the level of endothelium-dependent relaxation of PE-con-
tracted rings (%, PE) under the influence of acetylcholine (ACh,
10 mol); measured the amplitude of the phase hypoxic reaction
of the vessels rings, previously contracted by phenylephrine (%,
PE), under conditions of reducing the oxygen concentration in
Krebs solution by blowing a gas mixture of CO, -5 % and N, -
95 % for 50-60 minutes. The studies have been carried out on the
vessel fragments after stabilization of their contractile activity for
40-60 minutes, and the maximum response under the influence of
phenylephrine (PE, 3 x 10 mol/l) in Krebs solution was taken as
100 % in subsequent calculations of the contraction amplitude (%,
PE). The responses of the studied artery rings were documented
according to the following experimental protocols: amplitudes of
contraction of the rings under influence of phenylephrine and lev-
els of endothelium-dependent relaxation of the rings contracted by
phenylephrine under influence of acetylcholine (ACh, 10 mol/l)
were measured; as well as amplitudes of the phasic hypoxic re-
action of the vessel rings, previously narrowed with phenylephrine
(%, PE) were measured under conditions of decreased oxygen
concentration in Krebs solution owing to blowing a gas mixture
of 5 % CO, and 95 % N, for 50-60 minutes. As known, hypoxic
vasoconstriction of isolated vessels has biphasic nature and con-
sists of an initial transitory constrictor response — the first phase,
followed by a slow long-term constriction — the second phase.

The transitory (1) phase is observed in studies on isolated
arteries of the pulmonary circulation (including deendothelial
vessels) and can be characterized as acute because it develops
in a few seconds after hypoxia onset and lasts 2 to 6 minutes,
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according to the different data. The long-term (2"%) phase of hy-
poxic pulmonary vasoconstriction begins in a few minutes after
hypoxia onset and can last for several hours or even days in
chronic hypoxia. It is believed that the second phase is physio-
logically more important compared to the transient phase and is
responsible for maintaining blood flow changes in response to
decrease in oxygen partial pressure throughout the entire period
of hypoxia [16,17,18].

Simulating acute hypoxia. The prepared artery (both PAand
IPA) rings were sequentially kept in an oxygenated Krebs solution
(bubbling with a gas mixture of O, - 95 % and CO, -5 %) in the
presence of PE (3 x 10 mol/l), and then washed for 50-60 min
with a Krebs solution with a low oxygen content (bubbling with a
gas mixture of CO, -5 % and N, - 95 %).

Method of the studied pharmacological agents’ admi-
nistration. The vessels fragments with preserved and removed
PVAT were stored in a cooled Krebs solution with the addition
of Thiotriazoline (TTZ, 105 mol/l), Thiotriazoline with L-arginine
(1:4, TTZ + Arg, 10-° mol/l per Thiotriazoline) or Angiolin (ANG,
10 mol/l). Subsequently (in the chamber), perfusion of the rings
obtained from the arteries was carried out with Krebs solution
containing the indicated substances. Substances of Thiotriazo-
line, L-arginine and Angiolin, obtained at the State Scientific
Institution “Institute for Single Crystals” of National Academy of
Sciences of Ukraine (Kharkiv) with the participation of Research
and Production Association “Pharmatron” (Zaporizhzhia) were
used in the work.

At RPA “Pharmatron”, the feasibility of combining Thiotri-
azoline and L-arginine was theoretically substantiated, their
physicochemical, chemical and pharmacological compatibility
were determined, quantum chemical calculations were carried
out, and the optimal ratios of the active components in the drug
combination were established experimentally on animals under
the conditions of the corresponding model pathology, leading to
potentiation of the pharmacological effect and ED50 and LD50
were also experimentally determined. The fine chemical structure
of Angiolin has been established using modern physicochemical
methods (IR, NMR spectroscopy, mass spectrometry, X-ray dif-
fraction analysis, gas-liquid chromatography, high-performance
liquid chromatography); quantum chemical calculations were
carried out; chemical and physicochemical properties have been
established; Factory production regulations have been developed,
as well as quality control methods (QCM) in accordance with
modern requirements.

Afull range of preclinical studies was carried out for Angiolin
as an endothelial-, cardio- and neuroprotective drug, in accor-
dance with the requirements of the Center for Drug Evaluation
and Research of the Ministry of Health of Ukraine. Dosage forms
for parenteral use and tablets have been developed for Angiolin.
Angiolin passed phase 1 of clinical trials with permission from
the Center for Drug Evaluation and Research of the Ministry of
Health of Ukraine.

Histochemical methods. Both IPA and PA rings were fixed
in Carnoy'’s fluid and then, according to the standard procedure,
poured into Paraplastome-X100 blocks, from which serial frontal
14-micron histological sections were prepared. To determine
nitrotyrosine, histological sections were isolated from paraplast

and rehydrated, washed three times for 5 minutes with 0.05 M
phosphate buffer (pH = 7.4) and incubated for 30 minutes with
2N hydrochloric acid (T = 37 °C). The sections were incubated
for 30 minutes (T = 37 °C) in a blocking solution consisting of
0.3 % Triton X-100, 5 % BSA (bovine serum albumin) without
fatty acids in 0.05 M phosphate buffer (pH = 7.2). Then, washing
was carried out twice with 0.05 M phosphate buffer (pH = 7.2)
for 5Sminutes each one. Sections were incubated overnight in a
humidified chamber at 4 °C with antibodies against 3-nitrotyrosine
(Mouse monoclonal [HM.11] to Nitrotyrosine (ab7048)) diluted
to a concentration of 1:100 in blocking solution. Then they were
washed twice with 0.05 M phosphate buffer (pH = 7.2) for 5
minutes each. Secondary antibodies to the rabbit IgG fragment
conjugated to fluorescent dye (FITC) (FITC Anti-Nitrotyrosine
antibody (ab27647)) were diluted to a concentration of 1:200 in
blocking solution and incubated with tissues for 1 hour. Sections
were treated with blocking solution and then washed with 0.05 M
phosphate buffer (pH = 7.2) with 0.3 % Triton X-100. For 3-nitroty-
rosine, negative controls were prepared by adding 0.5 M dithionite
in 0.1 N NaOH. Positive controls were prepared by adding 0.1 M
sodium nitrite mixed at a 1:1 concentration with 0.1 N HCI.

After a final 4-fold wash with 0.05 M phosphate buffer
(pH = 7.2), the sections were placed in a mixture of glycerol-
phosphate buffer (9:1). The immunofluorescence reaction was
studied on an Axiolmager-M2 microscope (Carl Zeiss, Ger-
many), equipped with an AxioCam-HRm camera (Carl Zeiss,
Germany), using a 38HE high-emissivity filter (lex = 470/40 nm,
lem = 525/50 nm) (Carl Zeiss, Germany). Quantitative analysis
of the immunofluorescence reaction was carried out using the
AxioVision-4.8.2 digital image analysis system (Carl Zeiss, Ger-
many): the relative content of nitrotyrosine in the structure was
determined, mUif/mm2,

Real time polymerase chain reaction. The method of
Polymerase Chain Reaction with reverse transcription in Real
Time (QRT-PCR) was used to assess the state of expression
of inducible nitric oxide synthase isoenzyme (iNOS) matrix
ribonucleic acid (mRNA) and eNOS mRNA. The molecular
genetic research included several stages. Isolation of total RNA
from rat blood was carried out using the TrizolRNAPrep100
kit, which contains the following reagents: Trizol reagent and
Extra Gene E. RNA is isolated according to the recruitment
protocol. For reverse transcription (DNA synthesis), the
“Reagent kit for reverse transcription (RT-1)” was used. The
preparation and performance of the reaction were carried out
following the kit protocol. Amplification CFX96 TM Real-Time
PCR Detection Systems and a set of reagents for performing
gRT- PCRin the presence of SYBRGreenR-402 were used to
determine the expression level of the studied genes. The final
reaction of the mixture for amplification included SYBRGreen
dye, SynTaq DNA polymerase with antibodies inhibiting the
enzyme activity, 0.2 yl of forward and reverse specific prim-
ers, dNTP-deoxynucleoside triphosphates, 1 jl of a template
(cDNA). The reaction mixture was brought to a total volume of
25 yl by adding deionized H,0. Specific primer pairs (5'-3’) for
the analysis of the studied and reference genes were selected
using the PrimerBlast software (www.ncbi.nlm.nih.gov/tools/
primer-blast). Amplification took place under the following con-
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Table 1. The effect of Thiotriazoline (TTZ, 10° mol/I) on the
contraction phases of hypoxic vasoconstriction of purified (PVAT-)
and unpurified (PVAT+) arteries of rats

Study group n Hypoxic vasoconstriction
phase (amplitude, % PE)
Phase 1 Phase 2
Control (PVAT+) 1" 72451 29.3+0.8
Control (PVAT+)+TTZ |6 50.4+4.2 33.0£3.0
p<0.05 p>0.05
Control (PVAT-) 6 214+25 528+4.4
Control (PVAT-) +TTZ |6 176152 74409
p>0.05 p <0.001
T2DM (PVAT+) 21 50.4+4.3 1.1+£0.1
T2DM (PVAT+) + TTZ 6 56.6+5.3 326+4.2
p>0.05 p <0.001
T2DM (PVAT-) 1" 6.810.6 60.2+5.9
T2DM (PVAT-) + TTZ 5 43042 23627
p <0.001 p <0.01

Table 2. The effect of Angiolin (ANG, 10° mol/I) on the contraction
phases of hypoxic vasoconstriction of purified (PVAT-) and unpurified
(PVAT+) arteries of rats

Study group n Hypoxic vasoconstriction
phase (amplitude, % PE)
Phase 1 Phase 2
Control (PVAT+) 1" 72451 29.3+0.8
Control (PVAT+) +ANG |6 51.8+3.6 6.1+5.1
p<0.05 p <0.001
Control (PVAT-) 6 214+25 528+4.4
Control (PVAT-) +ANG |6 58.5+6.7 19.0+£3.9
p <0.001 p <0.001
T2DM (PVAT+) 21 504 +4.3 11101
T2DM (PVAT+) +ANG |6 38.8+54 16.2+3.0
p>0.05 p <0.001
T2DM (PVAT-) 1" 68106 60.2+59
T2DM (PVAT-) + ANG 5 221+39 38.9+6.2
p < 0.001 p <0.001

ditions: initiated denaturation at 95 °C — 10 min; then 50 cycles:
denaturation -95 °C, 15 sec., primer annealing — 58-63 °C,
30 sec., elongation 72 °C, 30 sec.

The registration of the fluorescence intensity took place auto-
matically at the end of the elongation stage of each cycle along
the SybrGreen channel. The actin beta (Actb) gene was used as
areference gene to determine the relative value of the change in
the expression level of the studied genes. The expression levels

of the target genes were quantified relative to the expression
of the housekeeping gene using the comparative Ct (2-AACt)
method. The Ct values were converted to relative expression
values using a formula that compares the target gene’s Ct value
to the housekeeping gene’s Ct value. The relative expression
values were then converted to Log2 values using the formula
Log?2 (relative expression).

Expression level calculation. After the Cq values are mea-
sured, different methods can be used to determine the expression
level of the target gene in the test sample relative to the calibrator
sample.

Analysis and statistical processing of received data.
The research results were processed using the statistical pack-
age of the licensed program Statistica 13.0 TIBCO Software
Inc. (StatSoft Inc., No. JPZ8041382130ARCN10-J), as well
as SPSS16.0, Microsoft Excel 2010. The actual material was
processed by methods of variation statistics. A test for normality
of the Shapiro-Wilk distribution was performed. To make it eas-
ier to understand, in any case, the data are presented as the
mean £ mean accuracy (M £ m), in the nonparametric case — the
median, first and third quartiles (Med, Q25 and Q75). To com-
pare dependent samples, the Wilcoxon test was used. Multiple
comparisons were made using the Kruskal-Wallis ANOVA test.
Differences were considered statistically significant if the p value
was less than 0.05.

Results

As studies have shown, the popliteal artery and intrapulmo-
nary artery with PVAT (control PVAT+) responded to acute hypoxia
with vasoconstriction — an increase in the amplitude of contraction
in the first and second phases. When PVAT was removed, both
arteries (control PVAT-) responded to acute hypoxia with a de-
crease in the maximum amplitude of contraction by 3.4 times in
the 1% phase and an increase in amplitude by 1.8 times in the 2
phase of hypoxic vasoconstriction (HV). Addition of Thiotriazoline
(TTZ) to a perfusion solution containing segments of the PA and
IPAwith preserved perivascular adipose tissue (PVAT+) in rats of
the control group had a moderate effect on vascular contractility
in response to acute hypoxia: the amplitude of contraction in the
1% phase decreased slightly, remaining unchanged in the 2™
phase of HV (Table 1).

Addition of TTZ to the perfusate containing the studied
arteries without PVAT (PVAT-), the contraction amplitude in the
1%t phase of the HV remained unchanged, and the amplitude of
the 2" phase decreased by 7 times (p < 0.001). T2DM leads to
a significant suppression of both the first and second phases of
hypoxic vasoconstriction. The popliteal artery and intrapulmonary
artery obtained from animals with experimental type 2 diabetes,
in the presence of PVAT, responded to hypoxia with a decrease
in vasoconstriction (a decrease in amplitude by 1.5 times in the
1stand 26.7 times in the 2" contraction phase), which indicates
a violation of the mechanisms of vascular tone regulation. The
addition of TTZ to a perfusion solution containing PVAT+ vessels
from rats with T2DM did not affect the amplitude of the 1% phase
of vasoconstriction in response to acute hypoxia compared to the
control (PVAT+ without T2DM) but increased the amplitude by
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32 times in the 2" phase compared to T2DM (PVAT+), bringing
it to the values of the control group PVAT+.

Removal of PVAT from the PA and the IPA in T2DM further
suppresses the maximum amplitude of arterial contraction in
response to hypoxia in the 1%t phase (10.7 times compared
to the control PVAT+ and 3.14 times compared to the control
PVAT-and 1.4 times compared to T2DM PVAT+), but at the same
time there is an increase in the contraction amplitude in the 2™
phase of HV (54.7 times compared to T2DM PVAT+ and 2 times
compared to control PVAT+). The addition of TTZ to the perfusate
containing the study vessels from rats with T2DM (PVAT-) led
to a significant increase of contraction in phase 1 response to
hypoxia in 6.3 times compared to the T2DM(PVAT-) group and in
2 times compared to control group (PVAT-), but at the same time
reduced the amplitude of HV in phase 2 (by 2.5 and 2.3 times,
respectively) compared with these groups, bringing it to the level
of control values (PVAT+).

The addition of Angiolin to a perfusion solution containing a
segment of both the popliteal artery and the intrapulmonary artery
with PVAT+ did not have a significant effect on the amplitude of
HV in the 1%t phase and some of its suppression in the 2™ phase
(Table 2). In the vascular preparations of the control group with
PVAT-, the addition of Angiolin to the perfusion solution promotes an
increase in the 1 phase of HV, increasing the contractile response
by 2.7 times (p < 0.001), but significantly inhibits the 2 phase of
hypoxic vasoconstriction 52.8 + 4.4 t0-19.0 £ 3.9 % (p < 0.001).

The addition of ANG to the perfusion solution containing
arterial segments of PVAT- obtained from animals with T2DM
led to an increase in amplitude by 14.7 times in the 2™ phase
of HV compared with the indicators of T2DM PVAT+ (p < 0.001)
and bringing it closer to similar to the values of the control group
(PVVT +). The addition of ANG to the perfusate with PVAT+
vessels from rats with T2DM did not have a significant effect on
the amplitude of the 1% phase of HV. This indicator was lower
than that in the PVAT+ control group. In case of PVAT- in arterial
segments of rats with T2DM, the contraction in the 1% phase of
HV when ANG was added to the perfusion solution increased by
3.25times (p < 0.001) compared with the T2DM group PVAT- and
was at the level of control values (PVAT- ), and the contraction
in the 2™ phase decreased by 1.5 times (p < 0.001) compared
with the values of the T2DM group (PVAT-), but at the same time
reached the control values (PVAT+).

The addition of a combination of Thiotriazoline and L-arginine
(TTZ/Arg) to the perfusion solution containing vessels led to a
significant increase in the constrictor response, regardless of the
presence or absence of PVAT (Table 3).

In the segments of the studied arteries of rats in the control
group (PVAT+), it was revealed that the contraction amplitude
of the 1 phase of hypoxic vasoconstriction doubled, and the
amplitude of the 2™ phase increased more than 4 times. After
removal of perivascular adipose tissue from the PA and IPA
segments of rats in the control group, it was found that the con-
traction amplitude of the 1% phase of hypoxic vasoconstriction
increased almost 12 times, and the amplitude of the 2™ phase
constriction increased by 3 times. This direction of reactions was
also observed when conducting experiments on vascular seg-
ments of rats with experimental T2DM, although the magnitude

Table 3. The effect of Thiotriazoline and L-arginine (1:4) (TTZ/Arg,
10° mol/I in terms of TTZ)) on the contraction phases of hypoxic
vasoconstriction of purified (PVAT-) and unpurified (PVAT+) arteries of
rats

Study group n | Hypoxic
vasoconstriction phase
(amplitude, % PE)
Phase 1 Phase 2
Control (PVAT+) 11 |724£5.1 2931038
Control (PVAT+) + TTZ/Arg |6 | 150.9+13.0 [125.7+87
p <0.001 p < 0.001
Control (PVAT-) 6 (214125 528+4.4
Control (PVAT-) + TTZ/Arg |6 |256.5+15.1 |169.7%11.3
p <0.001 p < 0.001
T2DM (PVAT+) 21 |504+43 1.1+£0.1
T2DM (PVAT+) + TTZ/Arg 5 |956+11.2 |61.1+£13.8
p <0.001 p < 0.001
T2DM (PVAT-) 11 |68+0.6 60.2+5.9
T2DM (PVAT-) + TTZ/Arg 5 [940+£140 (8891116
p <0.001 p <0.05

Table 4. Nitrotyrosine content in samples of lung and paraarticular
tissues of experimental animals

Study group Indicator of the relative
content of nitrotyrosine
in the structure,
mUif/mm?

Control (PVAT+) 129+ 0.75

Control (PVAT-) 13.8£0.55

T2DM (PVAT+) 327115

T2DM (PVAT-) 41817

Control (PVAT+) +TTZ 12.8+0.82

Control (PVAT-) +TTZ 128+1.22

T2DM (PVAT+) +TTZ 287412

T2DM2 (PVAT-)+TTZ 30.0+2.12*

Control (PVAT+) + ANG 120106

Control (PVAT-)+ANG 1.7+07

T2DM (PVAT+) +ANG 26.2+1.2*

T2DM (PVAT-)+ANG 288+ 14

Control (PVAT+) + TTZIARG 128107

Control (PVAT-) + TTZ/ARG 128403

T2DM (PVAT+) + TTZIARG 30.0+1.00

T2DM (PVAT-) + TTZIARG 30.0 + 1.20*

*: p < 0.05 relative to the corresponding T2DM group.
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of the changes in the reactions were somewhat smaller. Thus,
the contraction amplitude in the 1%t phase of HV in the presence
of perivascular adipose tissue (PVAT+) increased by 1.9 times
(p < 0.001), and in the absence of perivascular adipose tissue
(PVAT-) by 13.8 times (p < 0.001) and these indicators were not
statistically different in magnitude from the phasic reaction of rats
in the control group (PVAT+ control) (72.4 £ 5.1). An increase in
the magnitude of constriction was also observed in the 2 phase
of HV both in the presence of PVAT and without it.

Immunohistochemical studies revealed that the content of a
marker of nitrosative stress — nitrotyrosine in the studied samples
of lung tissue and PA animals is within the physiological norm (Ta-
ble 4), regardless of the presence or absence of PVAT. Modeling
of T2DM leads to an increase in nitrotyrosine content in tissue
samples with PVAT by 153 %, in tissues without PVAT — by 203 %.

The introduction of the studied drugs into the perfusate with
vessel's samples from control animals did not lead to a significant
change in nitrotyrosine values.

The introduction of TTZ into the perfusate with vascular
samples led to a decrease in nitrotyrosine values compared with
the corresponding diabetes groups in PVAT+ by 12.2 %, and in
PVAT- by 28.2 %. When Angiolin was added to the perfusate,
the concentration of nitrotyrosine decreased in PVAT+ by 19.8 %
and in PVAT- by 31.1 %. The combination of Thiotriazoline with
L-arginine reduced the concentration of nitrotyrosine in the PVAT+
group by 8.2 % and in the PVAT- group by 28.2 % (Table 5).

PCR in samples of the PA and IPA with PVAT+ in rats with
T2DM revealed an increase in the expression of INOS mRNA by
5 times and a decrease in the expression of eNOS mRNA by 28
times. Removal of PVAT from the vessels in rats with T2DM led to
more pronounced changes in the expression of NOS isoforms —the
expression of INOS mRNA increased in this group by 7.25 times,
and the expression of eNOS mRNA decreased by 37 times.

The administration of TTZ into the perfusate did not affect
the expression of NOS in control animals, regardless of the
presence of PVAT. The administration of TTZ into the perfusate
led to an increase in the expression of eNOS mRNA by 54.3 %
in rats with T2DM and PVAT+ and by 104 % in the group PVAT-.
TTZ decreased iNOS mRNA expression by 33 % in the vessels
of rats with T2DM, regardless of the presence of PVAT. Angiolin
slightly increased the expression of eNOS mRNA in the control
group with PVAT+ (1.3 times), without affecting this indicator in
the control group PVAT-, and had no effect on INOS expression
in the control groups. Angiolin increased the expression of eNOS
mRNA in rats with T2DM by 8 times, regardless of the presence
of PVAT. Angiolin reduced the expression of INOS mRNA in the
vessels of T2DM rats with PVAT+ by 76 % and in the T2DM
PVAT- group by 71 % (Table 6).

The combination of TTZ/Arg had a slight effect on the ex-
pression of eNOS mRNA in rats of the control group (1.2-1.3
times), regardless of the presence of PVAT, without affecting the
expression of INOS mRNA. The addition of this combination to the
perfusate with PVAT led to an increase in the expression of eNOS
mRNA by 51 times, to a level exceeding the control value by 1.8
times and decreased the expression of INOS mRNAby 59 %. The
TTZ/Arg combination increased the expression of eNOS mRNA
in rats with T2DM in the absence of PVAT by 35 times, while

Table 5. eNOS mRNA and iNOS mRNA expression in lung and

paraarticular tissues PVAT+ of experimental animals (relative unit)

Study group eNOS mRNA, iNOS mRNA,

r. u. . u.

control control

1.0000+0.0132  |1.0000 +0.013
T2DM 0.0350 £ 0.0001 5.1600 + 0.0440
Control + TTZ 1.0750 £ 0.0120* | 1.1800 £ 0.010*
T2DM +TTZ 0.0540 £0.0013 | 3.4500 + 0.0100*
Control + ANG 1.3100 £ 0.0260* | 1.0000 + 0.0023*
T2DM + ANG 0.2870 £0.0001* | 1.2140 £ 0.0110*
Control + TTZ/IARG 1.2110+0.0160* | 1.0000 + 0.0060*
T2DM + TTZ/ARG 1.8800 + 0.0160* | 2.1200 £ 0.0105*

*1p <0.05 in relation to the T2DM group.

Table 6. eNOS mRNA and iNOS mRNA expression in lung and

paraarticular tissues PVAT- of experimental animals (relative unit)

Study groups eNOS mRNA, iNOS mRNA,

r. u. . u.

control control

1.0000+0.0120 | 1.0000 * 0.0220
T2DM 0.0217 £ 0.0001 7.2560 £ 0.0770
Control + TTZ 0.9970 £0.0010* | 1.0500 + 0.0120*
T2DM +TTZ 0.0430 £ 0.0001* |4.7700 £ 0.0154*
Control + ANG 1.1100 £ 0.0117* | 0.9810 £ 0.0001*
T2DM + ANG 0.1780 £ 0.0001* | 2.1000 + 0.0010*
Control + TTZ/ARG 1.3300 £ 0.0110* | 1.0000 + 0.0010*
T2DM + TTZ/ARG 0.7720 £ 0.0120*  |3.2890 £ 0.0120*

*: p <0.05 in relation to the T2DM group.

decreasing the expression of INOS mRNA by 54 %.

Discussion

Itis known that PVAT has significant endocrine and paracrine

functions, such as the release of bioactive adipokines, cytokines
and chemokines, and is involved in non-endothelial NO synthe-
sis [5,8,9,11]. AMP-activated protein kinase (AMPK) has been
shown to regulate adipocyte metabolism and vascular function.
Activation of AMPK inhibits the production of adipokines released
by PVAT and prevents endothelial dysfunction by increasing NO
bioavailability [17,19]. PVAT of different vessels expresses eNOS
differently. Thus, in PVAT of the abdominal aorta, NO production
caused by eNOS was lower than in PVAT of the thoracic aorta,
indicating the susceptibility of the abdominal aorta to vascular
damage. Considering its topographic location near the vascular
wall, PVAT may play a decisive role in the mechanisms of athe-
rosclerosis and endothelial dysfunction development [9,12]. The
lack of PVAT is considered a risk factor for the development of vas-
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cular atherosclerosis. In pathological metabolic disorders, such
as dyslipidemia, obesity and diabetes, PVAT loses its protective
functions and turns into a source of formation of ROS, cytotoxic
NO derivatives, pro-inflammatory cytokines, pro-apoptotic factors,
molecules that promote fibrin expression — factors that cause
endothelial dysfunction and inflammatory cell infiltration, which
contributes to the development of atherosclerosis.

Thus, in T2DM, increased expression of MCP-1 (monocyte
chemoattractant protein-1) and TNF-a was found in PVAT of the
abdominal aorta, but decreased expression of adiponectin. Under
these same conditions, extensive inflammation, lymphangioge-
nesis and fibrosis, increased expression of VEGF-C, VEGF-D and
overexpression of angiopoietin-2 are observed [10,17].

There is also increased expression of Cav-1 protein from
PVAT, which may inhibit endothelial NO production and induce
vasocontraction. It has been established that lipid peroxidation
products in T2DM promote the expression of the adiponectin gene
in PVAT through a peroxisome proliferator-activated receptor y
(PPARy)-dependent mechanism. Adiponectin reconnects with
eNOS to improve redox state. In addition, PPARYy deficiency in
PVAT increases atherosclerosis and leads to vascular and sys-
temic inflammation. A growing number of studies have focused
on glucose metabolism in endothelial cells. T2DM inhibits the
activation of glycolysis in endothelial cells under hypoxic condi-
tions. Adiponectin is involved in the regulation of a related process.
High glucose levels lead to vascular resistance to adiponectin
and contribute to diabetic endothelial dysfunction. High glucose
levels may reduce the expression of adiponectin by stromal cells
in epicardial adipose tissue, which induces an inflammatory para-
crine process in endothelial cells [12,17].

PVAT is a source of DPP-4 (dipeptidyl peptidase-4), the
inhibition of which leads to a decrease in oxidative stress in the
vascular wall. Pioglitazone, an insulin sensitizer, reduced PVAT
damage in oxidative stress responses in T2DM. In addition,
pioglitazone dramatically reduced the expression of vascular
cell adhesion molecule-1 (VCAM-1) and matrix metalloprotein-9
(MMP-9), as well as MMP-9 activity in the aortic wall environment,
and markedly reduced the accumulation of macrophages and
lipids in atheroma plaques. Treatment with pioglitazone increased
serum adiponectin levels, which enhanced endothelial-mediated
vasodilation and increased the number and function of endothelial
progenitor cells, thereby reducing the formation of endothelial
dysfunction. It has been reported that glucagon-like peptide-1
(GLP-1)-based therapeutics can positively influence autophagy in
PVAT, thereby improving obesity-induced endothelial dysfunction.
For example, tenegliptin can reduce the expression of the major
subunit of NADPH oxidase, Nox-4, and a macrophage marker
in perivascular adipocytes of normoglycemic ApoE-/- mice
[10,11,13]. Sodium glucose cotransporter 2 (SGLT2) inhibitors
were found to suppress PVAT inflammation and attenuate athe-
rogenesis in an in vivo mouse model. Empagliflozin improved
RNA expression of inflammatory factors in PVAT, attenuated
diabetes-induced endothelial dysfunction, and reduced athero-
sclerotic lesion area in the aortic arch of diabetic ApoE-/- mice
[8,12]. Empagliflozin suppressed PDGF-B expression in PVAT
macrophages, thereby attenuating neointimal hyperplasia follow-
ing diabetic vascular injury in HFD-fed mice [8,10].

Antioxidants and modulators of the nitroxidergic system are
of great interest. The use of Thiotriazoline in our experiments
showed its protective effect on blood vessels in T2DM. Short-
term intensive perfusion with Thiotriazoline attenuates PVAT
inflammation by inhibiting ROS/NO-dependent mechanisms
of IL-1B expression, as well as increasing the bioavailability of
NO, thereby significantly inhibiting the formation of endothelial
dysfunction.

Thiotriazoline is a trap for ROS and NO prevents the develop-
ment of imbalance of the thiosulfide system during overproduction
of ROS, providing functions such as cell signal transmission
through the receptor-ion form complex, preserving the activity of
proteins, enzymes, transcription factors and the integrity of cell
membranes [14]. Thiotriazoline prevents irreversible inactiva-
tion of the transcription factor NF-kappa B, protecting sensitive
cysteine residues — Cys 252, Cys 154 and Cys 61 in its DNA-bind-
ing domains — from excess ROS. In addition, Thiotriazoline may
participate in the restoration of these groups upon reversible
inactivation, taking on the role of Redox Factor-1. By inhibiting
the oxidative inactivation of the transcription factor NF-kappa
B in the presence of excess ROS, Thiotriazoline may enhance
the activation of the expression of redox-sensitive genes, which
are necessary to protect cells from the toxic effects of oxidative
stress [14]. Thanks to these properties, Thiotriazoline normalizes
the nitroxidergic system in the PA and IPA in rats with T2DM, eli-
minates pathological processes in PVAT in T2DM and preserves
the mechanisms of hypoxic vasoconstriction of the vessels in the
presence of PVAT.

Angiolin exhibits specific endothelial protective properties,
with the existing evidence-based preclinical base [14]. Angiolin
can maintain the density of endothelial cells of muscular vessels
and capillaries, increase the density of proliferating endothelial
cells, increase the expression of VEGF, eNOS, and reduce iNOS
during experimental ischemia and hypoxia [8,14]. Angiolin is also
able to exhibit mitoprotective effects by preserving mitochondrial
ultrastructure, increasing the expression of intramitochondrial
HSP70, normalizing the thiol-disulfide system and increasing
the level of reduced glutathione in the cytosol and mitochondria
of ischemic brain and heart [6,8]. Having a similar mechanism
of endothelial protective action, Angiolin affects endothelium-de-
pendent and endothelium-independent mechanisms of vascular
contraction and relaxation. Apparently, under physiological
conditions in the absence of PVAT, Angiolin increased NO pro-
duction by increasing the expression of eNOS mRNA (both in
the control group with PVAT+ and, especially, in the group with
T2DM, regardless of PVAT+ and a decrease in nitrosative stress)
and reduced the 2™ phase of HV in studied vessels in the control
groups, especially in PVAT+. In case of T2DM, ANG increased
the 1%t phase of HV in the PA and IPA with PVAT- and increased
the 2™ (longer) phase of HV in the arteries with PVAT+ due to the
normalization of fine metabolic pathways (possibly glutathione
metabolism, energy metabolism, reduction of pyruvate aldehyde)
and normalization of the nitroxidergic system and inhibition of
nitrosative stress. In terms of the influence of these indicators,
Angiolin was the leader among the studied drugs.

The pharmacological effect of the combination of Thiotri-
azoline and L-arginine (4:1) is due to a positive effect on the
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synthesis, transport and bioavailability of NO and physiological
functions of this molecular messenger. NO is an unstable, short-
lived radical, and for its stabilization and subsequent transport,
mechanisms such as the formation of stable S-nitrosol complexes
with thiocontaining low-molecular-weight compounds are provid-
ed. Under conditions of thiol compounds deficiency (oxidative
stress, ischemia, intoxication, hypertension, etc.), NO transport
is disrupted, because it is attacked by ROS such as superoxide
radical and hydroxyl radical with transformation into a cytotoxic
product — peroxynitrite [14].

The combination of L-arginine and Thiotriazoline increases
the level of reduced thiols, particularly glutathione, through
Thiotriazoline activation of glutathione reductase and direct
reduction of the oxidized thiol group. In addition, the combina-
tion of L-arginine and Thiotriazoline, due to the antioxidantive
properties of Thiotriazoline, prevents the oxidative modification
of NO by oxygen radicals. Thiotriazoline can act as a transport
molecule for NO, forming nitrosothiols. Another component of
the combination, L-arginine, has a direct stimulating effect on NO
synthase activity and NO production. Therefore, the combination
of L-arginine and Thiotriazoline has unique properties to exert
a protective effect in relation to the synthesis and transport of
NO, its bioavailability, which underlies the mechanism of such
properties as cardioprotective, anti-ischemic, hepatoprotective,
fetoprotective [14].

Short-term perfusion of the popliteal and intrapulmonary arte-
ries with a drug combination leads to an increase in the constrictor
properties of the vessel in response to hypoxia both under T2DM
conditions and, especially, under physiological normal conditions
(control). Moreover, this effect did not depend on the presence or
absence of PVAT. At the same time, the combination had a slight
effect on the expression of eNOS mRNA in control rats, regardless
of the presence of PVAT, and increased the expression of eNOS
mRNA (especially in PVAT+) and decreased the expression
of INOS mRNA equally in the presence / absence of PVAT in
T2DM. The constrictor properties of the combination and a less
pronounced effect on nitrosative stress appear to be related to
the deficiency of the antioxidant system in the PAin T2DM, NO
formed from arginine can be converted into peroxynitrite. The
amount of Thiotriazoline in the combination is not sufficient to
prevent this conversion and maintain NO bioavailability.

Conclusions

1. The popliteal and intrapulmonary arteries with PVAT, in
response to acute hypoxia, responded with vasoconstriction —an
increase in the amplitude of contraction in the first and second
phase, in case PVAT-, it responded with a decrease in the maxi-
mum amplitude of contraction in the 1% phase and an increase
in the amplitude in the 2" phase. When modeling T2DM, it leads
to a significant suppression of both phases of hypoxic vasocon-
striction, especially, in PVAT-.

2. In the samples of the studied arteries of rats with T2DM,
in response to hypoxia, a significant increase in the content of
nitrotyrosine and impaired expression of NOS isoforms was
observed — an increase in the expression of INOS mRNA and a
decrease in the expression of eNOS mRNA. Removal of PVAT

from the vessels of rats with T2DM led to more pronounced
changes in the nitrogen monoxide system.

3. Perfusion with the modulators of the NO system of dif-
ferent mechanisms of action — Thiotriazoline and Angiolin at a
concentration of 10° M and a combination of Thiotriazoline and
L-arginine (1:4) to varying degrees of severity influenced hypoxic
vasoconstriction of arteries depending on the presence of PVAT
in normal conditions and in case with T2DM.

4. Thiotriazoline and Angiolin and the combination of Thiotri-
azoline and L-arginine (1:4) had different effects on the expres-
sion of INOS mRNA and eNOS mRNA and the concentration of
nitrotyrosine in the arteries of rats, depending on the presence
of PVAT in normal conditions and in T2DM.

5. The obtained results provide an experimental substantia-
tion of the prospects for further studies of the regulatory function
of PVAT.
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The aim is to observe and compare the main factors that can improve gut microbiota composition.

Materials and methods. The literature study research was performed in PubMed and Google Scholar electronic
databases. We assessed more than 300 studies, data from 65 of which were included in this review. They are
presented in three tables: nonpharmacological influence on gut microbiota composition, drugs impact on gut
microbiota, and medicines prescribed for gut microbiota correction.

Results. On the one hand, non-pharmacological methods of gut microbiota improvement are the safest and the
most traditional: healthy diet and physical activity, good sleep, avoiding stress and bad habits, but they are the
most difficult for patients’ fulfillment and doctors’ observation. All listed are the components of a healthy way of
life and should be followed by everybody. The most prescribed drugs have a significant influence on gut micro-
biota composition, so physicians should consider their effects in prescriptions. They are antibiotics, steroids and
non-steroids, proton pump inhibitors, laxatives, antidepressants, etc.

On the other hand, despite the diversity of available medicines (prebiotics, probiotics, paraprobiotics, postbiotics,
synbiotics, and antibiotics) that can be used for gut microbiota improvement, all of them are under investigation
and need further evaluation. The trendiest medicines for today are paraprobiotics and postbiotics. Paraprobiotics
are represented by heat / ultraviolet / sonication Lactobacillus spp., Bifidobacterium spp., and Saccharomyces
strains. Postbiotics are performed by short-chain fatty acids, secreted biosurfactants, secreted proteins, organic
acids, amino acids, bacteriocins, vitamins, and peptides. Most of the data on their pharmacodynamics is based on
animal studies or experimental research, so they need further investigations. Fecal gut microbiota transplantation
is also an up-to-date method for multiple disease correction but is approved only for the treatment of recurrent
and refractory infections caused by Clostridium difficile.

Conclusions. Gut microbiota composition improvement methods are an up-to-date topic for practical medicine
because gut microbiota changes are closely linked with host health status. Gut microbiota violations lead to
metabolic, cardiovascular, neurological, inflammatory disorders, etc. Nowadays the healthy way of life is the
best gut microbiota composition improvement method, but prebiotics, probiotics, paraprobiotics, postbiotics,
synbiotics, antibiotics supplementation, and fecal microbiota transplantation also take place and have their
indisputable advantages in special cases. Unfortunately, most pharmacological methods of gut microbiota
modulation have a weak evidence base. Therefore, this question needs further research in appropriate patient
groups with long-term monitoring.

Modern medical technology. 2024,16(2):132-143

OCHOBHi GaKTOpH, LLLO NOKPALLYIOTb CKAAA KMLLKOBOI MiKpo6ioTH
I. 0. MenbHruyk, M. A. Liapaesa, Ampita lapri, B. . Ausory6
Merta pob0oTH - BU3HAYUTY Ta MOPIBHSATI OCHOBHI (haKTOPU, ki MOXYTb NOKPALLMTY CKNag MikpobioTH KULLEYHNKE.

Marepiaau Ta meToau. [oLyK HayKOBOI NiTepaTypu 3giiCHUNM B enekTpoHHUX 6azax aaHux PubMed i Google
Scholar. Po3rnaHynu noHag 300 gocnimxeHb, AaHi 65 i3 HAX BKIHOYEHO B Liew ornsag. BigomocTi y3aranbHeHo y
TpbOX TabNMLAX, LLO ONUCYOT HEMEAMKAMEHTO3HWI BNMB Ha cknag MIKpoGioTy KILIEYHNKA, BB NiKapChKUX
3aco6iB Ha MikpoDBIOTY KMLLIEYHMKa Ta npenapaTy, MpuU3HaYeHi Ans KopeKwii MikpoBioTu KuLLeyHuKa.

Pe3yAbtati. HemeaukameHTO3Hi METOAW MOMiNLLEeHHs MIKpobioTh KuLieyHnKa € Hainbinbw G6eaneyHnmu i Tpa-
AULIRHAMA: 300POBE XapyyBaHHS | isnyHa aKTUBHICTb, MOBHOLHHUI COH, YHUKHEHHS CTPECiB i BiAMOBA Bif
LWKIAMBUX 3BUYOK. Pa3om i3 TM, BOHW € HaMCKNaAHIWMMK 48 BUKOHAHHSA NalieHTamm i CNOCTepeXeHHs
nikapsimn. HasBaHi MeToan — cknagoBi 340POBOrO CNocoby XWTTS, i KOKEH Mae iX AOTPUMYBATUCh. Jlikapcbki
3acobu, LU0 NprU3HaYalTh HatyacTille, MalTh 3HAYHWIA BNIUB HA Cknaz MikpobioTU KuLLeYHMKa, ToMy nikapi
MatoTb BpaxoByBaTH ixHil BNmB. [lo Liei rpynu NikiB Hanexatb aHTMBIOTVKN, CTEPOIaN Ta HECTepoiay, iHribiTopu
MPOTOHHOI MOMMK, MPOHOCHI 3aCO6M, aHTUAENPecaHTH TOLLO.

HesBaxaroun Ha pisHOMaHITHICTb OCTYMHUX NpenapartiB (npebioTvku, npobioTvki, napanpobioTuku, NocTBIoTUKY,
CUHBIOTMKM Ta @HTMBIOTHKM), SIKi MOXXHA BUKOPUCTOBYBATY AJ151 NOKPALLEHHS KULLKOBOI MikpoBioTu, yci BOHM foCi
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noTpebyoTb NPOJOBXEHHS AOCHiMKeHb. HalinonynspHiwmmm HuHI € napanpobioTuku Ta noctbioTuku. Mapa-
npobioTukm npeacTaeneHi wWramamu Lactobacillus spp., Bifidobacterium spp. i Saccharomyces. TocTBioTuku
BKIKOYAKOTb KOPOTKOMAHLIKOTOBI JKUPHI KUCMOTW, CEKPETOBaHI BiocypdhakTaHTL, CekpeToBaHi Ginku, opraHiyHi
KMCNOTHW, aMiHOKMCNOTY, GaKkTePIoLMHY, BiTaMiHW Ta NeNTuau. BinbLuicTb AaHUX Npo iXHIO thapMakoguHaMmiky
OflepKaHo Mif Yac AochimKeHb Ha TBapUHax abo ekcrnepyMeHTanbHUX JOCTimKeHb; Lie 00rpyHTOBYE AOLIMbHICTL
NPOAOBXKEHHS X BUBYEHHS.

TpaHcnnaHTaLis hekanbHOi MikpoBioTH KULLIKIBHVKA TAKOX € Cy4acHM METOI0M KOPEKLLii baraTbox 3aXBOproBaHb,
ane cxBarneHa nuLie Ans nikyBaHHS PeLnavBHIX i pe3ncTeHTHWX iHdekuin Clostridium difficile.

BucHoBku. MeToam nokpaLueHHs ckrnagy MiKpobioTU KULLKIBHUKA € aKTyarbHOK TEMOK AN MPaKTUYHOI Me-
OMLMHY, OCKINbKA 3MiHM MIKPOBIOTU KULLKIBHMKA TICHO MOB'A3aHi 3i CTAHOM 3[0POB’S opraHiamy. MopyLueHHs
KWLLKOBOI MiKpOBIOTM NpU3BOASATL [0 METabOoMivHMX, CepLIEBO-CYANHHUX, HEBPONOTiYHMX, 3ananbHuX po3najis
TOLLO. 340POBMIA CNOCIO XNTTS 3aNULIAETHCS HaMKpaLLM METOLOM NOMINIEHHS CKMagy KULLKOBOI MikpobioTw,
ane B neBHUX Bunagkax npebiotuku, npobiotuku, napanpobioTuku, NOcTBIOTHKM, CUHBIOTVKN, aHTMGIOTVKM Ta
TpaHcnnaHTauis ekanbHoi MikpobioTV TakoX LOLiNbHI Ta MaKTb He3anepeyHi nepesary. binbLuicTb hapmako-
NOTYHMX METOZIB MOAYNSALLT MIKpOGIOTM KULLKIBHIKA MatoTb criabky fokasoy 6asy. Tomy Lie nuTaHHs notpebye

nopanbLUnX AOCHIMKeHb Y BIANOBIAHMX rpynax NaLieHTIB i3 TPUBANWM CNOCTEPEXEHHSM.

CyuacHi mepuuHi TexHoAorii. 2024. T. 16, Ne 2(61). C. 132-143

The term “microbiota” can be traced back to the early 1900s.
Numerous microorganisms, such as bacteria, yeasts, and viruses,
have been shown to coexist in the stomach, skin, lungs, and oral
cavity, among other parts of the human body. The commensal
microbiome is an essential part of the human species which is
effective in modulating responses to external factors, this rela-
tionship between the microbiome and human cells was termed
as halobiont[1,2]. The gut microbiome is an important part of the
human microbiome asserting its effect on all the major metabolic
pathways. Over the years there has been a very strong correlation
between human health and the state of gut microbiome. Not only
do they protect the gut and overall health, but their disruption is
also related to an escalated inflammatory response, metabolic
disorders, and brain and heart diseases [3,4].

This gut microbiome varies according to age, environmental
factors, health conditions, and medicines, the diversity of the
microbiota rises between childhood and adulthood and falls off
around the age of 70. Older persons frequently have higher levels
of Clostridium and Proteobacteria and lower levels of Bifidobacte-
rium. The vegan / vegetarian diet as opposed to the omnivorous
diet has been shown to exhibit a much greater diversity in micro-
biome. The positive association between alpha-diversity, or local
microbial richness, and long-term fruit and vegetable was found.
On the other hand, the omnivorous diet was associated with a
reduction in microbiome diversity and an increase in pro-inflam-
matory cytokines that was related to the amount of time the food
was in the gastrointestinal tract (GIT) the pH of the food harboring
growth of certain bacteria while inhibiting others, especially Bac-
teroides (pro-inflammatory) > Prevotella (anti-inflammatory), this
imbalance was an important cause of escalated inflammation and
associated health conditions like hypercholesteremia, diabetes
mellitus type 2 (DM), atherosclerosis, coronary artery disease
(CAD), etc. [5,6,7].

There is also evidence linking certain microbes to obesity,
an elevated Firmicutes / Bacteroidetes ratio is a biomarker for
obesity, and colonization of Clostridia in the obese-type gut
microbiota resulted in the downregulation of genes that con-
trolled lipid absorption. A change in intermetabolic pathways,
perturbed Bacteroidetes / Firmicutes phylum eubiosis, has

been linked with increased intestinal permeability, with the
infiltration of bacteria byproducts through a leaky gut barrier,
causing inflammatory responses characteristic of DM. Although
Lactobacillus fermentum, plantarum and casei, Roseburia
intestinalis, Akkermansia muciniphila, and Bacteroides fragilis
have been shown to have a positive effect on insulin sensitivity
and suppressing pro-inflammatory cytokines. Multiple studies
have suggested that the structure and composition of the gut
microbiota in CAD patients exhibit significant alterations: an
abundance of Klebsiella, Streptococcus, Haemophilus, and
Granulicatella, and lack of Roseburia, Ruminococcaceae
family have been reported. Klebsiella is also associated with
hypertensive pathology. These Gram-negative bacteria (Kleb-
siella, Streptococcus, Haemophilus) trigger the innate immune
response via lipopolysaccharide (LPS) production and elicit a
subsequent inflammatory reaction that is mediated by local
generation of cytokines [8,9].

Gut microbiota can influence human health directly due to
intestinal barrier violations [10] and indirectly — by its metabolites.
Widely known gut microbiota metabolites include trimethylamine
(TMA), trimethylamine-N-oxide (TMAO), bile acids, LPS (endo-
toxin), fecal short chain fatty acids (SCFA) (propionic, butyric,
valeric, and caproic acids). There is also some evidence that the
composition of plasma amino acids, especially branched-chain
amino acids (valine, leucine, isoleucine) and aromatic (tyrosine,
phenylalanine) amino acids can be investigated like gut microbiota
metabolites. TMAO not only regulates cholesterol (TC) levels
but is also related to early atherosclerosis by the release of in-
flammatory cytokines leading to endothelial damage. Increased
plasma TMA and TMAO levels are approved as biomarkers of
cardiovascular diseases. The role of intestinal bile acid exchange
is also very important. They take part in inflammatory bowel
disorders pathogenesis, fatty liver formation, and cholesterol
exchange disturbances. Levels of endotoxin and inflammatory
markers (C-reactive protein (CRP), interleukine-6 (IL-6)) are
closely linked [11,12].

Despite the listed below, recently there has been no direct
gut microbiota correction method for approval. Gut microbiota
modulation possibilities include various methods from fecal mi-
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crobiota transplantation to prebiotics, probiotics, synbiotics, and
antibiotics administration [13].

So, gut microbiota composition improvement is an actual and
extremely important question for modern medical science. Data
reviews are an up-to-date instrument for resolving this problem
and finding new therapeutic approaches in the pathogenetic treat-
ment numerous of life-threatening and widely spread disorders.

Aim
To observe and compare the main factors that can improve
gut microbiota composition.

Materials and methods

The literature study research was performed in PubMed and
Google Scholar electronic databases, using the following me-
dical subject headings (MeSH): “gut microbiota”, “metabolism”,
“inflammation”, “TMAQ”, “SCFA", “LPS”, “probiotic”, “prebiotic”,
“symbiotic”, “postbiotic”, “paraprobiotics’, etc. Also, all subsets
were systematically combined, and the results of all obtained
combinations were rechecked. Moreover, we have searched the
bibliographies of the selected articles to identify other relevant
articles. Abstracts, preprints, and unpublished data presented at
conferences were not considered for analysis. Studies over 10
years old, inappropriate or not relevant topics to the specific focus

of this review have been excluded.

Table 1. Nonpharmacological ways used for gut microbiota modulation

Results

During our investigation, we assessed more than 300 studies,
meta-analyses, and reviews, about gut microbiota composition
improvement methods and compared their advantages and
disadvantages. All methods of gut microbiota improvement were
divided into pharmacological and nonpharmacological. Nonphar-
macological methods are described in Table 1. In Table 2 we
listed medications that can change gut microbiota composition.

Pharmacological gut microbiota improvement provides the
most interesting way of intestinal dysbiosis treatment. These
studies propose prebiotics, probiotics, paraprobiotics, postbio-
tics, synbiotics, and antibiotics prescriptions or fecal microbiota
transplantation (Table 3).

Discussion

All methods of gut microbiota improvement were divided into
pharmacological and nonpharmacological.

The commonly approved nonpharmacological way of gut
microbiota improvement is a healthy lifestyle, which includes
a balanced and healthy diet, physical activity, good sleep, etc.
Firstly, according to literature data, 20 % of human gut microbiota
variability depends on diet. According to the foods we supply to
our organism, different types of microorganisms are feeding.
This led to the identification of three intestinal microbiota models
(enterotypes): enterotype 1, which is characterized by Bacteroides

Method Effects on gut microbiota

Effects on metabolism

Vegetarian (vegan) diet

Increased fiber-degradation bacteria: Bifidobacterium,
Prevotella, Faecalibacterium Prausnitzii, Bacteroides,
Clostridium, Lachnospira, Roseburia, and Verrucomi-
crobiota; decrease Enterobacteria, Streptococcus,
Staphylococcus and Corynebacteria, Lachnoclostridi-
um and Dialister invisus. Fall of Lactobacillus and Lac-
tococcus (through lactovegans). a-diversity changes
are controversial [16,17].

Reduce body mass, fat mass, visceral fat, postpran-
dial glucose level, TMAO, TC, LDL, urea, and cre-
atinine levels; increase glomerular filtration rate. No
changes in HDL, TG, and CRP levels [18].

Physical activity

Increase Lentisphaerae and Acidobacteria phyla,
Coriobacteriaceae and Succinivibrionaceae fami-
lies, Coprococcus, Ruminococcus, Akkermansia

(butyrate-producing species); decrease Ezakiella,
Romboutsia, Actinobacillus, Eubacteria rectangle
and Clostridia. Increase a-diversity [19].

Increase SCFA (especially butyrate), Ig A production,
HDL, and glomerular filtration rate; decrease systolic
blood pressure, TC, TG, BMI, HbA1C, CRP, and IL-6
levels [20].

Good sleep

Increase microbial diversity, decrease Proteobacteria
and Enterobacteria phyla [21].

Decrease LPS synthesis, CRP, IL-6 [21].

Social stress

Decrease microbial diversity, Bacteroides and Lacto-
bacillus abundance and increase Clostridium genera
[22].

Reduce SCFA synthesis, and raise IL-6 production
[22)].

Smoking

Increase levels of Intestinimonas, and Catenibacte-
rium and decrease Bacteroides, Ruminococcaceae,
Actinobacteria, Peptoccocus, and Bifidobacterium
levels and microbial diversity [23,24].

Reduce bile acids, SCFA, dopamine, and serotonin,
and increase IL-6 levels [23,24].

Alcohol consumption

Increase levels of Proteobacteria, Baccilli, and
Gammaproteobacterria and decrease Bacteroides,
Clostridia, and Verrucomicrobiae [25].

Increase LPS, CRP, and IL-6 [25].
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Table 2. Medicines that cause gut microbiota modulation [7,26,27,28]

Medicine

Effects on gut microbiota

Effects on metabolism

Lincosamides Clindamycin

| Gram-positive aerobes and anaerobes
TResistance genes
| Bacteroides diversity

Macrolides Clarithromycin
Erythromycin

1Bacteroidetes
1 Proteobacteria

| Total bacterial diversity
Actinobacteria (including Bifidobacteria)
Firmicutes (mainly Lactobacilli)

Amoxicillin

|Firmicutes
Actinobacteria
1 Proteobacteria

Cephalosporins

|Firmicutes
1Bacteroidetes
1 Proteobacteria

| Total bacterial richness

Fluoroquinolones Ciprofloxacin

|Bacterial diversity

Provide body weight, adiposity, and in-
sulin resistance, altered liver metabolism
(low-dosage long-term usage) — De-
crease Ig A production and intestinal bar-
rier permeability.

Reduce plasma arginine level.

Levofloxacin |Gram-negative facultative anaerobes
tGram-positive aerobes
Glycopeptides Vancomycin | Total bacterial diversity
| Firmicutes
1 Proteobacteria
PPI 1Oral flora (Veillonella and Streptococcus) L-arginine biosynthesis violations.
Laxatives |Dorea and Rumminococcus species -

Oral steroids

tMethanobrevibacter smithii

Increase carbohydrates metabolism.

Metformin

| Streptococcus, Coprococcus, and Escherichia species

Increase of SCFA production.

Selective serotonin reuptake inhibitors

tEubacterium ramulus

Ibuprofen tAcidaminococcaceae, Enterobacteriaceae, Propionibac-
teriaceae, Pseudomonadaceae, Puniceicoccaceae and
Rikenellaceae species

Aspirin 1Prevotella, Bacteroides, Ruminococcaceae, and Barne-
siella

Paracetamol Imicrobial diversity

Decrease butyrate levels.

Table 3. Medicines that used for gut microbiota modulation

Medicine Effects on Effects on Indications Contraindications | Side effects
gut microbiota metabolism
Prebiotic
Linolenic acid | | Firmicutes, Proteo- | 1SCFA production; | Colitis Cardiovascular Increases risk of CVD
[30,31,32] bacteria, Epsilon- IL-6, TNFa disease (CVD), DM, | (1 oxidized LDL); DM;
bacteraeota phyla; obesity, cancer obesity; dementia; cancer
tEscherichia— (impairing mitochondrial
Shigella and function and increasing
|Helicobacter systemic oxidative stress).
PUFA 1Bifidobacterium and | 1Butyrate produc- | Visceral obesity, insulin resistance, |- Dyspepsia, diarrhea.
[33,34,35] | Enterobacterium tion; |LPS-produc- | elevated blood pressure, dyslipi-
genus; thutyrate tion, TC, fasting demia, cardiovascular disease, non-
productive genera: glucose levels, IL-17 | alcoholic fatty liver disease, some
Blautia, Bacteroides, types of cancers, neuroinflammato-
Akkermancia, ry and neurodegenerative diseases
Roseburia, and
Coprococcus
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Cont. of Table 3.

Veillonella species

Medicine Effects on Effects on Indications Contraindications | Side effects
gut microbiota metabolism
Inulin 1Bifidobacterium tintestinal barrier Metabolic health: overweight and Irritable bowel syn- Meteorism, bloating, di-
[29,35,36] genera, function, laxation, obesity; DM; metabolic syndrome | drome arrhea, constipation, and
Lactobacillus tissue insulin sen- | and dyslipidemia; inflammation; cramps.
species, sitivity, calcium and | decreased calcium and minerals
Fecalibacterium magnesium absorp- | exchange; inflammatory bowel
prausnitzii, tion, satiety, norma- | diseases; constipation
and Bacteroides lizing lipid profile
HMOs 1 Bifidobacterium Prevent further met- | Newborns, necrotizing enterocolitis | — -
[37] species, abolic disorders in preterm infants
| Clostridium,
Enterococcus,
Escherichia,
Eubacterium,
Lactobacillus,
Staphylococcus,
Streptococcus,

Anthocyanins

tmicrobial diversity,

1 acetate and pro-

Overweight and obesity; DM; met-

Older adults with nutri-

Intestinal gas (flatulence),

(phenols, FOS) | 1Proteobacteria pionate production, | abolic syndrome and dyslipidemia; | tional risk intestinal noises, bloating,
[29,38] and Bacteroidetes fermentation, anti- | inflammation; bone health; allergy; stomach cramps, and
groups; oxidant Infections and vaccine response; diarrhea.
tLactobacillus and necrotizing enterocolitis in preterm
Bifidobacterium, infants
Fusobacterium and
|Escherichia—
Shigella
GOS [29,38,39, | tnon-saccharolytic | |LPS production, in- | Stimulation of neurochemical-pro- |- Intestinal gas (flatu-
40,41] bacteria: testinal permeability, | ducing bacteria in the gut (aging, lence), bloating, stomach
Akkermancia, IL-6, IL-17; tmucin | dementia, Alzheimer’s disease); cramps, and diarrhea.
Bacteroides, production, sleep disturbances; skin health
Enterococcus, and youth, improved water re-
and Lactobacillus; tention and reduced erythema;
| Clostridium, allergy; Bowel habit and general
Adlecreutzia, and gut health in infants; irritable
Ruminococcus bowel syndrome; Traveller’s diar-
rhea; Immune function in elderly
individuals
Polyphenols tLactobacillus spp., | 1SCFA, restored Stimulation of neurochemical-pro- | Iron deficiency ane- | Iron deficiency anemia,
[42,43,44,45] Bifidobacterium spp., | ileum villus height, | ducing bacteria in the gut (aging, mia, athletes, disac- | malnutrition, dyspepsia:
Akkermansia spp. antioxidant, anti-in- | chronic fatigue, Alzheimer’s dis- charidase intolerance, | nausea, vomiting, and
(A. muciniphila) and | flammatory, and ease, neurodegenerative diseases); | gluten intolerance, gastric fullness, rise in
Faecalobacterium immune modulation | overweight and obesity; DM; meta- | celiac disease, exo- | arterial pressure, hypothy-
spp. (F. prausnitzii), | properties, finsulin | bolic syndrome and dyslipidemia; | crine pancreatic insuf- | roidism, decreased glo-
| Clostridium spp., sensitivity, |serum | nonalcoholic fatty liver disease, ficiency, cystic fibrosis, | merular filtration rate.
(C. histolyticum), glucose, and lipids | hepatitis, colitis, inflammation; pancreas cancer,
Pseudomonas spp., | levels, adipose tis- | prevent various types of cancers, frailty, age over 65,
Salmonella spp., sue fats deposition, | alleviate undesirable menopausal | hypothyroidism
Bacillus spp., |TG and liver en- symptoms
Escherichia coli, zymes, normalized
Helicobacter pylori | intestinal barrier
function
Lactobacillus 1Firmicutes, Actino- | 11L-10, IL-12, IL-17, | DM; nonalcoholic fatty liver disease; | Severe immuno- Systemic infections,
spp. [48,49] bacteria; Lactobacilli | 1L-22, T-regulatory | ulcerative colitis, Crohn’s disease, | suppression, taking stimulate the immune sys-
and Bifidobacteria; cells activity; im- irritable bowel syndrome, cancer; immunosuppressive | tem, disturb metabolism,
|Bacteroides; Strep- | prove gastrointesti- | cardiovascular disease, hypercho- | drugs or antibiotics; and participate in horizon-
tococcus aureus. nal barrier; |IL-6 lesterolemia neonates [50] tal gene transfer [50].
Bifidobacterium | tFirmicutes, Actino- | |IL-8, 1IL-10, IL-12 | DM, nonalcohoalic fatty liver disease,
spp. [49] bacteria; |Bacte- chronic inflammation, cognitive dys-
roides function, irritable bowel syndrome
136 Modern medical technology. Volume 16. No. 2, April - June 2024 ISSN 2072-9367
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Cont. of Table 3.

Lachnotalea, Oscillo-
spira, Robinsoniella
and Roseburia

Medicine Effects on Effects on Indications Contraindications | Side effects
gut microbiota metabolism
Saccharomyces | 1Bacteroides; 1IL-8, TNF-a, NF-kB | Helicobacter pylori infections, diar- | Severe immuno- Systemic infections, sti-
boulardii [49,52] | | Firmicutes, phosphorylation, rhea, inflammatory bowel diseases, | suppression, taking mulate the immune sys-
Proteobacteria TC, normalize bile | irritable bowel syndrome, candidi- | immunosuppressive | tem, disturb metabolism,
acids metabolism, | asis, dyslipidemia, small intestine | or antifungal drugs; and participate in hori-
antioxidant activity, | bacterial overgrowth (SIBO) neonates [50] zontal gene transfer, and
normalized intestinal allergic reactions [50,52].
barrier function
Akkermansia | Unknown 1GABA, serotonin, | Neurodegenerative disorders, epi- | Severe immuno- Systemic infections, stim-
muciniphila |TC, inflammation, | lepsy, acute stress and depression, | suppression, taking ulate the immune system,
[48,49,53, tumorigenesis, nor- | cancer, dyslipidemia, atherosclero- | immunosuppressive | disturb metabolism, and
54,55,56] malized intestinal sis, obesity, H. pylori infection drugs or antibiotics; participate in horizontal
barrier function neonates [50] gene transfer [50].
Paraprobiotics
Heated 1Butyrate-producing | 1IL-6, IL-8, IL-10, Stress-related disorders, bowel Unknown Unknown.
Lactoba- spp. (Oscillospira and | IL-12, TNF-q, habits violations (diarrhea / con-
cillus spp. Faecalibacterium), interferon-a and stipation), dyslipidemia, arterial
[67,58,59,60] Bacteroides and B receptor 1, IgA, hypertension, H. pylori infection,
Roseburia and |TC, inflammation, | postprandial hyperglycemia, infec-
Blautia oligotypes normalized intestinal | tions (especially viral infections),
barrier function allergies, atopic dermatitis
Postbiotic
Butyrate [61,62] | tAnaerostipes, Anti-inflammatory, | Inflammatory bowel diseases, irrita- | Unknown Unknown.
Bacteroides, antioxidant, antili- ble bowel syndrome, obesity, DM,
Butyrivibrio, pidemic, | TC, AST, | dyslipidemia, neurological and neu-
Eubacterium, glucose, and creati- | rodegenerative diseases, colon and
Parabacteroides and | nine levels pancreatic cancer, COVID 19
Propionibacterium,
|Hungatella,

laceae

unsaturated fatty
acids

isms in the small intestine, treat-
ment of gastrointestinal diseases
caused by bacteria sensitive to
rifaximin, diverticulitis in the stage
of exacerbation and chronic inflam-
mation of the intestines, prevention
of infectious complications during
colorectal surgery.

sions of the intestine

Antibiotic
Rifaximin tEubacteriaceae Highly increased Hepatic encephalopathy, syndrome | Intestinal obstruction, | Dyspepsia, abdominal
[26] and reduse Veillonel- | serum saturated and | of excessive growth of microorgan- | severe ulcerative le- | pain.

Fecal microbiota

transplantation [63]

Anti-inflammatory,
antioxidant, and
immune modulation,
tinsulin sensitivity,
|serum glucose,
and lipids levels,
adipose tissue fats
deposition, | TG
and liver enzymes,
normalized intestinal
barrier function

Clostridium difficile infection, gas-
trointestinal, metabolic, neurode-
generative, autoimmune, infectious
disorders, cancer

Unknown

Complications of en-
doscopy (perforation,
bleeding), adverse effects
related to sedation (as-
piration), transmission

of enteric pathogens,
peritonitis in a patient
undergoing peritoneal
dialysis, pneumonia, IBD
flares, infection and/or
sepsis (infection may be
a long-term sequelae),
post-infectious irritable
bowel syndrome.
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abundance, which is common for sweet-fat (Western) diet; entero-
type 2, which is characterized by Prevotella prevalence, which is
special for fiber and carbohydrates rich diet; and enterotype 3,
which characterized by Ruminococcus as the mostimportant con-
stituent. However, gut microbiota tries to maintain its composition
despite dietary changes. Only long-term dietary management can
lead to permanent gut microbiota changes [14,15].

Exercise interventions show the correct interaction with gut
microbiota diversity and improve its quality and quantity. Probable
ways for this effect based on changes in the bile acids profile,
increased production of immunoglobulins A, SCFA, intestinal
transit time, reduction serum LPS levels, releasing cytokines,
stabilizing glycemic homeostasis and activation hypothalamic-pi-
tuitary-adrenal axis. An increase in n-butyrate and butyrate-pro-
ducing bacteria in the cecum was found in animal model running.
In human endurance exercise connected with the appearance
of Lentisphaerae and Acidobacteria phyla in the gut, increasing
Coriobacteriaceae and Succinivibrionaceae families; at the
genus level — increasing Coprococcus and Ruminococcus and
decreasing Ezakiella, Romboutsia, and Actinobacillus are linked
with some infectious diseases. Also, endurance exercises are
closely linked with branched-chain amino acid metabolism and
butyrate production. In some studies, aerobic load increased the
abundance of intestinal Bacteroides and decreased Eubacteria
rectale and Clostridia levels via anaerobic training but did not
change gut microbiota composition. The latest data suggests
that exercises affect the integrity of the intestinal mucosal layer
by inhibition of proinflammatory cytokines and activation of an-
ti-inflammatory cytokines and antioxidant pathways [15,19]. Thus,
aerobic endurance physical activity is a promising method of gut
microbiota modulation.

Sleep disturbances and gut microbiota composition are also
closely linked. Their connection mechanisms are still unclear.
There is evidence that Bacteroides, Firmicutes, and Actinobac-
teria phyla can influence sleep quality by regulating food intake
and circadian rhythm, by producing glutamate (somnogenic fac-
tor) and y-aminobutyric acid (melatonin precursor). At the same
time, sleep disturbances can lead to gut microbiota composition
violations. It was found that snorers have lower microbial diversity
and a higher abundance of Proteobacteria phylum, increased
Firmicutes / Bacteroides, and reduced Actinobacteria / Proteo-
bacteria ratios. Obstructive sleep apnea syndrome (OSAS) is
characterized by the overgrowth of the Enterobacteriaceae family
and decreasing levels of fecal butyric acid, that induce local and
systemic inflammatory response. Moreover, increasing LPS, IL-6,
and TNF-a is common for OSAS. Sleep deprivation and sleep
fragmentation are also linked with gut dysbiosis: increasing Firmi-
cutes / Bacteroides ratio, and reducing Actinobacteria phylum. It
was found that time spent in bed and total sleep time is negatively
correlated with IL-6 level, and Actinobacteria phylum positively
correlated with gut microbiota diversity. Diurnal rhythm disruption
leads to gut microbiota imbalance and low-grade inflammation
[21]. Thatis why good sleep and stable diurnal rhythm are directly
linked with gut microbiota modulation.

Social stress is also affecting the gut microbiota by reducing its
diversity, decreasing Bacteroides and Lactobacillus abundance,
and increasing Clostridium genera. Prolonged resistant stress is

associated with reduced fecal SCFA concentration. Commonly
stress is characterized by the release of glucocorticoids, which
have various physiological effects, including immune modulation,
neurotransmitters, and energy metabolism changes. Upregulation
of proinflammatory cytokines production, IL-6 for example, is an
important part of the pathophysiological way of gut microbiota
stress modulation. Gut microbiota modulation drugs are proposed
for the prevention of stress effects [22]. So, stress prevention is
one of the important parts of gut microbiota optimization.

As for cigarette smoking it is characterized by increasing lev-
els of Intestinimonas, and Catenibacterium and decreasing Rumi-
nococcaceae, Actinobacteria, Peptoccocus, and Bifidobacterium
levels. Pathogenetically it can be explained by proinflammatory
effects of smoking or biological active substance disturbances
such as violations of tryptophan, tyrosine, and valerate exchange,
which leads to problems with serotonin and dopamine synthe-
sis. Also, lower intestinal Bifidobacterium level was checked in
children from smokers’ families (passive smokers?). Electronic
smoking is also harmful: 6-month e-smoking is associated with
decreasing gut microbiota diversity, decreased Bacteroides levels,
and fecal SCFA. Exposure to smoke components can elevate
intestinal pH and decrease the production of bile acids, which
can lead to gut dysbiosis formation [23,24]. Quit smoking is the
good first step to gut microbiota modulation.

Chronic alcohol consumption is a well-known cause of in-
testinal bacterial overgrowth and dysbacteriosis. Alcohol-related
conditions are characterized by increasing levels of Proteo-
bacteria, Baccilli, and Gammaproteobacterria and decreasing
Bacteroides, Clostridia, and Verrucomicrobiae. Type of alcohol is
also important: red wine polyphenols increased Proteobacteria,
Fusobacteria, Firmicutes, Bacteroidetes, and even Bifidobacteria,
while gin consumption significantly decreased the same phyla.
Alcohol consumption is associated with disruption of the intesti-
nal epithelial barrier, bacterial overgrowth, and dysbiosis, which
increases intestinal hyperpermeability and leads to the transloca-
tion of pathogenic microbial products, such as LPS, in the blood
flow. Probiotics and symbiotics are commonly prescribed for gut
microbiota modulation in alcohol-induced bacterial dysbiosis. So,
the development of alcohol-induced bacterial dysbiosis depends
on the type, term, quantity, and quality of used alcohol [25].

Moreover, using drugs by themselves causes gut microbiota
violations. Widely known that antibiotic prescriptions relate to
intestinal dysbiosis, but non-antibiotic drugs have also the same
effects. Antibiotics’ influence on gut microbiota composition
depends on their excretion way and host characteristics (age,
lifestyle, gut microbiota composition). For example, drugs with
biliary excretion change more gut microbiota or the infant micro-
biota reacts to them as harmful. Since the 1940s farm animals
were long-term treated by low dosage antibiotics to promote their
growth and adiposity. In humans low-dosage antibiotic administra-
tion for a long time can lead to increased body weight, adiposity
and insulin resistance, as well as altered liver metabolism. Early
antibiotic prescriptions are a known risk factor of overweight in
childhood. In addition, by the large case-control study, a positive
association between multiple antibiotic courses and DM was
found. For example, a short-term regimen of vancomycin was
shown to reduce peripheral insulin sensitivity and microbiota di-
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versity. On the other hand, through diet-induced obese mice short-
term antibiotics prescription reduced metabolic endotoxemia and
showed antidiabetic effects. Short-term high dosage antibiotics
prescriptions are also associated with weight loss [26,27].

Proton pump inhibitors are associated with the abundance
of typically oral bacteria enriched in the gut as Veillonella and
Streptococcus and L-arginine biosynthesis violations. Laxative
prescription is associated with decreasing Dorea and Rum-
minococcus species. Oral steroid users are characterized by
Methanobrevibacter smithii increase — the methane produced
by these species facilitates the digestion of polyfructose and
thereby plays a role in caloric harvest. Metformin is associated
with increasing production of fecal SCFA and decreasing Strep-
tococcus, Coprococcus, and Escherichia species. Selective
serotonin reuptake inhibitor users have significantly increased
abundance of Eubacterium ramulus. Paracetamol prescription is
linked with decreasing gut microbiota diversity [7]. Non-steroid an-
ti-inflammatory drug administration has a significant effect on the
human microbiome, but it depends on medication. For example,
aspirin prescription led to an increase in Prevotella, Bacteroides,
Ruminococcaceae, and Barnesiella. On the other hand, using
ibuprofen lead for Acidaminococcaceae, Enterobacteriaceae,
Propionibacteriaceae, Pseudomonadaceae, Puniceicoccaceae
and Rikenellaceae species enrichment. Celecoxib can decrease
microbial butyrate production [28]. So, permanent drug use also
can alter gut microbiota composition.

On the other hand, pharmacological gut microbiota improve-
ment promises the most interesting way of intestinal dysbiosis
treatment. Most such studies propose prebiotic, paraprobiotic,
probiotic, synbiotic, and postbiotic prescriptions.

Prebiotics are defined as substrates that are selectively uti-
lized by host microorganisms conferring a health benefit. They
are classified into five groups: conjugated linolenic acid and
polyunsaturated fatty acids (PUFA), oligosaccharides (including
fructo oligosaccharides (FOS), inulin, galacto oligosaccharides
(GOS), mannan oligosaccharides and xylo oligosaccharides),
human milk oligosaccharides, phenolics and phytochemicals,
readily fermentable dietary fibers. Each of them is prescribed for
different diseases [29].

Linolenic acid intake has strong anti-inflammatory and anti-
oxidant properties [30], also promotes intestinal stem cell proli-
feration, and normalizes the intestinal wall barrier, which provides
its role in colitis and colon cancer prevention and treatment [31].
PUFA can improve cardiometabolic risk factors such as lipid
profile, fasting glucose level, and normalize adipose tissue home-
ostasis [33]. PUFA increases the growth of Bifidobacterium and
decreases the Enterobacterium genus. They improve intestinal
mucosal thickness by increasing Akkermancia abundance. Also,
PUFA inhibits the LPS-induced production of proinflammatory
cytokines in monocytes. PUFA-rich diet stimulates the growth
of butyrate-productive genera: Blautia, Bacterioides, Roseburia,
and Coprococcus [34,35].

Inulin is a soluble dietary fiber, short-chain fructooligosac-
charide, which is a promising intestinal prebiotic. It can influence
the intestine’s fermentation characteristics, which stimulates
SCFA production. Inulin strongly increases the abundance of
Bifidobacterium genera, as well as some Lactobacillus species,

Fecalibacterium prausnitzii, and Bacteroides. Inulin can improve
human health by increasing intestinal barrier function, laxation,
normalizing lipid profile, increasing tissue insulin sensitivity, rising
calcium and magnesium absorption, and increasing satiety. At the
same time, inulin’s influence on the gut microbiota metabolites
production, glucose and cholesterol exchange, inflammation,
markers of appetite and satiety, body weight, bone health, and
electrolyte remain questionable [36].

Human milk is considered to be the best food for infants.
Human milk oligosaccharides (HMOs) are an essential bioactive
component of breast milk. HMOs promote the growth of Bifido-
bacterium species but are not used in Clostridium, Enterococ-
cus, Escherichia, Eubacterium, Lactobacillus, Staphylococcus,
Streptococcus, and Veillonella species pluralis metabolism. The
duration of breastfeeding improved the gut microbiota composition
for all of further baby'’s life [37].

Anthocyanins are a class of flavonoid group phenolic com-
pounds, including FOS, which are widely distributed in fruits
(mostly red, purple, and blue) and are known substrates for gut
microbiota enzymes. They are characterized by high antioxidant
activity, and increased intestinal fermentation in the carbohydrate
production way. Anthocyanins have an essential influence on
SCFA synthesis — increasing the total amount of SCFA, but by
the rise of acetate and propionate production. Acetic acid can
decrease body mass by stimulating AMP kinase expression.
Propionic acid participates in gluconeogenesis and inhibits TC
synthesis. Gut microbiota changes induced by anthocyanins
were characterized by increased microbial diversity, the rise of
Proteobacteria and Bacteroidetes groups; in genus levels were
increase of Lactobacillus and Bifidobacterium, Fusobacterium
and depletion of Escherichia-Shigella [38].

GOS has been widely used in baby formulas for the last 10
years. They increase Bifidobacteria by mostly rise of non-sac-
charolytic bacteria: Akkermancia, Bacteroides, Enterococcus,
and Lactobacillus; and decrease of Clostridium, Adlecreutzia and
Ruminococcus, have anti-inflammatory properties. A feature of
GOS s their role in stimulating neurochemical-producing bacteria
in the gut. For example, Enterococcus fecalis produces dopamine
and takes part in dopaminergic regulation. According to the latest
data, GOS is beneficial for sleep disturbances, stress, demen-
tia, and Alzheimer’s disease. GOS supplementation decreases
skin wrinkle area and mean wrinkle length by regulating matrix
metalloproteinase expression. Moreover, GOS is declared as a
promising antiaging prebiotic [39,40,41].

Polyphenols are dietary antioxidants, which are charac-
terized by aromatic rings with multiple hydroxyl groups. The
main resources of polyphenols are fruits, vegetables, nuts,
soybeans, tea, cocoa, and wine. By the chemical structure, they
are divided into several categories: phenolic acids, flavonoids,
tannins, stilbenes, and diferuloylmethanes. Polyphenols cannot
be metabolized by the host but are widely used in gut microbi-
ota catabolic processes: hydrolysis, cleavage, and reduction,
which take part in gut bacteria conversation. Polyphenol usage
leads to the rise of Lactobacillus spp., Bifidobacterium spp.,
Akkermansia spp. (A. muciniphila) and Faecalobacterium spp.
(F. prausnitzii), and inhibits the growth of Clostridium spp. (C. his-
tolyticum), Pseudomonas spp., Salmonella spp., Bacillus spp.,
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Escherichia coli, Helicobacter pylori. Polyphenols’ metabolic
effects are very wide: increased production of SCFA, restored
ileum villus height, antioxidant, anti-inflammatory, and immune
modulation properties, increased insulin sensitivity, decreased
serum glucose and lipids levels, adipose tissue fats deposition,
decreased TG and liver enzymes, normalize intestinal barrier
function [42,43,44,45].

Dietary fibers are plant-based carbohydrates that are not
metabolized by human digestive enzymes but can catabolized
into SCFA by gut microbiota of certain species during anaero-
bic fermentation. Their prescription rises in Actinobacteria and
Bacteroidetes and declines in Firmicutes phyla; in genus level
— Ruminococcus bromii, Eubacterium rectale increased and
Coprococcus, Bacteroides, Lachnoclostridium, Eubacterium
eligens, Blautia, Holdemanella, Paraprevotella decreased. The
dietary fibers group includes inulin, FOS, GOS, B-glucans, and
some polyphenols. But all of them increase SCFA production,
which normalizes lipids and glucose intake and plays a crucial
role in metabolic disorders correction [46,47].

According to WHO definition probiotics are defined as “live
microorganisms, that, when administered in adequate amounts,
confer a health benefit on the host” [48]. Nowadays, most probiotic
products include Lactobacilli, Bifidobacteria, and other lactic acids
bacilli— Lactococciand Streptococci. Also, some bacterial (Bacil-
lus, Escherichia, and Propionibacterium) and yeast (Saccharo-
myces) genera are promising probiotic strains [49,50]. Probiotics
are classified as probiotic drugs, probiotic medical foods, probiotic
foods, non-oral probiotics, and probiotic dietary supplements [48].
Lactobacillus spp. is the one mostly investigated probiotic strain.
It is characterized by anti-inflammatory, anti-glycemic, antiathe-
rogenic, anticancerogenic, and immune modulation properties,
and improves lactase intolerance. They mostly increase acetate
production, which promotes parasympathetic nervous system
activation [51]. Bifidobacterium spp., like Lactobacillus, has
strong anti-inflammatory properties, improves gastrointestinal
barrier function, and inhibits harmful bacteria. Also, they increase
SCFA production, and exert a positive hormonal signaling effect
at the gut-brain axis, including brain-derived neurotrophic factor.
In combination, Lactobacillus spp. and Bifidobacterium spp. help
to manage acute stress and depression [49]. That's why different
combinations of probiotic bacterial species and strains are under
investigation [48].

Saccharomyces boulardii is a yeast known as probiotics.
They are resistant to antibiotics due to fungal natural properties.
Saccharomyces boulardii improve digestive prosses through
the secretion of highly active sucrase and polyamines, also it is
characterized by high acetic acid production. They are characte-
rized by anti-inflammatory and anti-toxic effects through restoring
intestinal barrier function, inhibition of IL-8 secretion; strong
anti-diarrheal properties through reduced chloride secretion,
restoring epithelium and decreasing intestinal permeability [52].

Nowadays, according to the metagenomic studies of the
human microbiome, a new generation of prospective probiotic
species is revealed. These microbes include Akkermansia mu-
ciniphila, Faecalibacterium prausnitzii, Roseburia spp., Eubac-
terium hallii, etc. [48]. The absence or reduction of Akkermansia
muciniphila is closely associated with numerous diseases, such

as DM, NAFL, obesity, atherosclerosis, and chronic inflammation
[53]. The benefits of Akkermansia muciniphila include y-amino-
butyric acid production that explains its role in neurogenerative
disease development [54]. Moreover, Akkermansia muciniphila
improves intestinal serotonin production [55]. A. muciniphila has
wide effects on tumorigenesis including various types of tumors
(especially gastro-intestinal), particularly through immunosurveil-
lance, and improves the efficacy of tumor therapy [56].

But, despite undoubted probiotics benefits their limitations
include “unknown molecular mechanisms, virulence genes
transfer, developing antibiotic resistance, ambiguous beneficial
effects, strain-specific behaviors, short-lived, niche-specific action
of probiotics (allochthonous or autochthonous), issues about the
maintenance of viability and stability in the production process, a
hindrance for colonization of commensal gut microflora, ability to
cause opportunistic infections, inflammatory response infective
endocarditis, sepsis, bacterial translocation to tissue or blood, and
bacteremia in immunocompromised individuals are significant
bottlenecks” [57].

The listed disadvantages lead to the occurrence of parapro-
biotics (probiotics, ghost probiotics) in medical practice. Para-
probiotics (parabiotics or ghost probiotics in several studies) are
defined as “non-viable microbial cells (either intact or broken)
or crude cell extracts which when administered (either orally or
topically) in adequate amounts, confer a benefit on the human or
animal consumer” [57,58]. According to the latest data parapro-
biotics are characterized by antioxidant, antimicrobial, antiproli-
ferative, anti-inflammatory, and immunomodulatory effects [59]. In
comparison with probiotics, paraprobiotics are safer (reduced risk
of stroke and antibiotic resistance), convenient (easy to transport
and store), have a longer shelf life, and can be administered in
combination with antibiotics and antifungal agents. Probably, the
mechanism of paraprobiotics action is based on first-line interac-
tion between cell surface molecules and the host. On the other
hand, inactivated cells are unable to produce secreted metabolites
and enzymes, which is an important probiotic benefit. Several
paraprobiotics obtained by heat/ultraviolet/sonication Lactobacil-
lus spp., Bifidobacterium spp., and Saccharomyces strains were
investigated and they have shown significant antihypertensive,
anti-glycemic, antilipidemic, immunomodulation, antidiarrheal,
and psychobiotic effects. So, paraprobiotics are a promising new
way of gut microbiota interaction, but still under discussion [60].

One more up-to-date probiotics alternative is postbiotics,
which also have not upper-listed side effects. Postbiotics are
“non-viable bacterial products or metabolic products from mi-
croorganisms that have biological activity in the host” [57]. So,
postbiotics are compounds derived from microbial metabolism
synthesized by cells or in their matrix by enzymatic action (single
metabolites or complex mixtures). These compounds include
SCFA, secreted biosurfactants, secreted proteins, organic
acids, amino acids, bacteriocins, vitamins, and peptides [60].
So, various of them have different effects: exopolysaccharides
(EPS) — improve the intestinal barrier and reduce inflammation,
bacteriocins — promote antimicrobial activity, etc.

Nowadays, the most known postbiotics are SCFA, which are
presented by butyrate, propionate, and acetate. Butyrate is the
main energy source for the colonic mucosa, it has anti-inflamma-
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tory, antiapoptotic, and anticancerogenic properties. Propionate is
also characterized by anti-inflammatory and antiapoptotic features
but moreover has antihypertensive and antilipidemic effects. Ace-
tate can reduce inflammation and insulin sensitivity, and normalize
glucose tolerance. Nowadays, the search for new postbiotics still
proceeds [61,62]. Amino acids are comprehensive candidates for
this role. They are crucial for intestinal integrity and rebuilding the
microvilli of the gut's epithelial cells, restoring gut homeostasis.
Threonine, serine, and glycine are important for gut mucosa pro-
duction. Cysteine also improves gut barrier function through the
prevention of premature senescence of endothelial cells. On the
other hand, branched-chain amino acids and aromatic amino acids
have pro-oxidant and pro-inflammatory properties. Moreover, ami-
no acids allow for alkalization of stomach pH, which leads to better
probiotics translocation through the stomach, which potentiates
probiotics action [63]. Besides, postbiotics obtained from different
bacteria can have different properties and biological action [61].

Synbiotics are a promising recent investigation substance,
which contains prebiotic and probiotic combinations. Nowadays
the majority of beneficial synbiotics are proposed, but all of them
are still under investigation [58].

Nevertheless, one of the cornerstones of gut microbiota
modulation is antibiotic prescription. Rifaximin has a strong gut
microbiota modulation effect: increases Eubacteriaceae and re-
duces Veillonellaceae, highly increases serum level of saturated
and unsaturated fatty acids with reduction microbiome-metabo-
lome connections involving Enterobacteriaceae, Porphyromona-
daceae, and Bacteroidaceae, without impairing those regarding
autochthonous taxa [26].

Fecal microbiota transplantation — it is a transfer of gut
microbiota obtained from healthy donor feces into the patient’s
gastrointestinal tract. According to FDA administration, it is used
only to treat recurrent and refractory Clostridium difficile infections.
However potential indications (still in investigation) are gastroin-
testinal, metabolic, neurodegenerative, autoimmune, infectious
disorders, and even cancer. In addition to the standardization of
the procedure protocol, the risk of disease transmission is still
present, because gut microbiota viral and fungal composition
is understudied. Besides, the impacts of the procedure on the
recipient's immune system are also unclear and can be harmful,
which can be explained by the unknown interactions between the
variability of the host and disease genotypes / phenotypes [64].

Conclusions

1. The main factors which can improve gut microbiota com-
position were observed and compared in this study. They can be
divided into two groups: nonpharmacological and pharmacologi-
cal.

2. Non-pharmacological methods of gut microbiota improve-
ment are the safest, the most traditional and widely known: healthy
diet and physical activity, good sleep, avoiding stress and bad
habits, but they are the most difficult for patients’ fulfillment and
physician’s monitoring. All listed are the components of a healthy
way of life, which should be followed by everybody.

3. The widely prescribed drugs: antibiotics, steroids and
non-steroids, proton pump inhibitors, laxatives, antidepressants,

etc. have strong influence on gut microbiota composition, what
should be considered by doctor. Cancelation or replacement of
certain medications can strongly influence gut microbiota.

4. Target medicines for gut microbiota improvement include
prebiotics, probiotics, paraprobiotics, postbiotics, synbiotics, and
antibiotics, all of them have their place and indisputable advantages
in certain cases but have a weak evidence base. The trendiest ap-
proaches for today are paraprobiotics and postbiotics prescriptions.

5. Fecal gut microbiota transplantation is also an up-to-date
method for multiple disease correction but its efficacy for optimiz-
ing health needs to be proven.

6. So, gut microbiota improvement methods are an up-to-
date topic for practical medicine, which is closely connected with
primary and secondary prophylaxis, treatment, and prevention
of different pathologies.

Perspectives of subsequent scientific research. Further stu-
dies in appropriate patient groups with prolonged monitoring of
medicines which improve gut microbiota composition is a recent
research way, which help to better understand the role of gut
microbiota dysbiosis in different disorders pathogenesis, and to
found the possible ways of their prophylaxis.
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Mera po6oTtu - aHani3 Cy4acHUX LaHuX LLOAO KNiHIKO-HEeNpOBIdyanisaLiHX acnekTie posnagis (hopMu MUCTIEHHS
(POM) y nauieHTiB i3 Wn30peHieto Ana CTBOPEHHS aKTyanbHOI NaToreHeTUYHOT MOAEN iX OCHOBHMX (OPM.

Marepianu i meToau. MpoaHaniayBanu aHrmomMoBHi nybnikavii B 6ibniorpadiyHiin 6asi aaHux Medline (PubMed).
[lo aHaniay 3anyyeHo nuLue Ti BOCMIZKEHHS CTPYKTYPHOI MarHiTHo-pe3oHaHcHoi Tomorpadii (MPT), y skux Ha-
[aHO YiTKy KriHi4HY oLiHKy POM npu Lwmr3opeHii, a npoTokon HerMpoBidyanisallii Bignosigas 3aranbHOBU3HAHUM
craHgaptam (Hanpuknag, sk y ENIGMA Schizophrenia Working Group). KniHiYHO po3pisHanu noauTueHui i
HeraTtusHui POM, 3rigHo 3 The positive and negative syndrome scale (PANSS).

Pe3yabtat. Y KkniHiyHoMy acnekTi go POM Hanexatb npuHainmHi 30 deHomeHiB. Mg Yac KniHiko-HenpoBiay-
anisauiHux BOCTiMKEHb PO3PI3HSOTb MO3UTMBHUIA i HeraTuBHWUA POM, 3rigHo 3 PANSS. Moautueruin POM
BUSIBNISIETLCS [1€30praHi3aLicio NPoLeciB MUCMEHHS i MaHIPECTye NepeBaxHO MOPYLLUEHHSMM LinecnpsmoBa-
Hoi 1oro nocnigoBHocTi. HeratneHuin POM BUSIBNSIETLCS NOPYLIEHHSAMU abCTPaKTHO-CUMBOIIHHOTO Crnocoby
MUCTEHHS], BIACYTHICTIO CMOHTAHHOCTI Ta CTePeoTUNHICTIo. 3a AaHummn mopdomeTpuyHoi MPT, ans po3suTky
060x hopm POM matoTh 3HaueHHst aTpodiyHi 3MiHM MO3KOBWX AiNSHOK, L0 Hanexatb [0 HEMPOHAIbHNX CITOK
KOHTPOMIO KOTHILLi/ Ta iMnynbCiB (MpedpoHTanbHa Ta nepeaHs nosicHa kopa), emoLiHoi 06pobkw (amirgana),
abcTpakTHOrO MUCTIEHHS! Ta YSIBY (naTeparnbHa noTunuyHa kopa). Heratushuin POM acouitoeTbes nepeayciv 3
YPaXEHHAM NPedPOHTO-LIMHTYASPHNX Kifl, LLO € aHaTOMO-(DYHKLOHANbHUM CyOCTPaTOM BUKOHABYMX (DYHKLIiN.
YHikarnbHot 0cobnusicTio nosuteHoro POM e atpodist CTpyKTyp NiBOI CKPOHEBOI YaCTKM, LLO NPU3BOAUTL A0
po3najiB MOBMEHHS CEMaHTUYHOrO piBHSA. MeTofoMm BipTyanbHoi ricTonorii BCTaHOBNEHO, Lo obuasi hopmu
POM nos'si3aHi 3 binatepanbHUMy 3MiHaMM aCTPOLMTIB | AEHAPUTHUX LUMMIB Y 3any4eHUX aHaTOMIYHUX AiNsHKaX.
MoantneHuit POM Takox acouiloeTbCst 3 NaTonoriYHnMm 3MiHamy MIKpormii y 4BOX NiBKYMSX, @ NPU HEraTUBHOMY
POM mikpornianbHi nOpyLLIeHHs BUSIBNSIOTb NLLE B NpaBiit NiBKymi.

BucHoBku. [103utnBHMIA POM npw Lwn3odpeHii NoB’a3aHuin nepeBaxHo 3 aTpodiuHMMM (acTpormianbHO-Mikpo-
rnianbHUMK) MPOLIECaMK CITOK KOTHITUBHOTO KOHTPOMHO, HEraTUBHUI — 3 aTPOi€eto CITOK CEMaHTUYHOT 06pobKK
BepbanbHoi iHchopmaLii. Mpy 061aBOX hopmax 3anyyeHi CiTkn eMOLLIHOTO NPOLECHHTY, abCTPaKTHOTO MUCTIEHHS
Ta ysaBw. JlikyBanbHi ctpaterii POM matoTh BKItouaTyi BNMBYM Ha acTpormianbHy Ta MikpornianbHy AMCHYHKLL.

CyuacHi mepuuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 144-151

Clinical and neuroimaging aspects of formal thought disorder in schizophrenia:
a brief narrative review

0. A. Levada, 0. S. Troian

Aim. To analyze current sources regarding the clinical and neuroimaging aspects of formal thought disorder
(FTD) in patients with schizophrenia to create an up-to-date pathogenetic model of its main forms.

Materials and methods. English-language publications in the Medline database (PubMed) were analyzed for this
review. We analyzed only structural magnetic resonance imaging (MRI) studies in which a clear clinical assess-
ment of FTD in schizophrenia is provided and the neuroimaging protocol meets generally accepted standards
(as in the ENIGMA Schizophrenia Working Group). For the clinical division of FTD, positive and negative FTD
were distinguished according to the positive and negative syndrome scale (PANSS).

Results. From a clinical point of view, FTD includes at least 30 phenomena. For clinical and neuroimaging
studies, division into positive and negative FTD is used according to the PANSS. Positive FTD is manifested by
the disorganization of thinking processes and exhibits mainly in violations of its purposeful sequence. Negative
FTD is manifested by violations of the abstract-symbolic way of thinking, lack of spontaneity, and stereotyping.
According to morphometric MRI data, atrophic changes in brain regions related to neuronal networks of cognition
and impulse control (prefrontal and anterior cingulate cortex), emotional processing (amygdala), abstract thinking,
and imagination (lateral occipital cortex) are important for the development of both forms of FTD. Negative FTD
is mainly associated with damage to the prefronto-cingulate circles, which are the anatomical and functional
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substrates of executive functions. A unique feature of positive FTD is atrophy of the structures of the left tempo-
ral lobe, which leads to language disorders at the semantic level. Using the method of virtual histology, it was
established that both forms of FTD are associated with bilateral changes in astrocytes and dendritic spines in
the involved anatomical regions. A positive FTD is also associated with pathological changes in microglia in two
hemispheres, while with a negative FTD, microglial damages are present only in the right hemisphere.

Conclusions. Positive FTD in schizophrenia is mainly associated with atrophic (astroglial-microglial) processes of
cognitive control networks, negative — with the atrophy of networks of semantic processing of verbal information.
In both forms, networks of emotional processing, abstract thinking, and imagination are involved. Treatment
strategies for FTD should include effects on astroglial and microglial dysfunction.

Modern medical technology. 2024;16(2):144-151

Ak posnagn dopmn mucneHHs (POM) BusHavatoTb nopy-
LLEHHS! MOBIEHHS Ta Cy6’ eKTUBHI 3MiHW B NPOLIECi MACTEHHS], LLO
CTOCYt0TbCS BinbLLe 1oro hopmu, Hix 3MICTY (sK Lie crocTepira-
t0Tb, HaNpuKNag, Npy MasyeHHi) [1]. POM e TpaHcgiarHOCTUYHUM
KMiHIYHAM KOHCTPYKTOM, MPOSIBU SIKOTO MOXH@ BWU3HAYMTU MpU
BaraTbox NCKXiYHUX po3nagax, BKIo4akoun BENMKUIA AenpeciB-
HWUIA, BINONSIPHNIA, HEMPOKOTHITUBHI Ta ocobucTicHi [2]. OpHak
ictopuyHo (3 yacy nepuunx onucis W. Griesinger (1861), J. Séglas
(1892) Ta R. Masseldon (1902)), a Takox nicnsi BU3HAYEHHS
nepLumx giarHoctuaHnx kputepiis (E. Kraepelin, C. G. Jung Ta
E. Bleuler) POM TtpaguuiinHo nos’asyBany 3 Wwin3odpeHieto [3].
POM y nauieHTiB i3 LIM30HPEHiEH acoLilTLCA 3 MiABULLEHNM
piBHeM rocnitaniaayii [4], puankom 6e3pobiTTs [5], 3HKEHHAM
AKOCTI XMTTS [6] Ta 30aTHICTIO 40 NPUCTOCYBAHHS, LLO B3HAYa-
€TbCS NPOCECINHUM (DYHKLIOHYBAHHAM | CAMOMIATPUMKOLO [5].

BvBuyeHHs1 Hempobionorii POM Baxnuse i 3 TEOPETUYHOIO,
i 3 NpakTUyHoro nornsay. BoHo gae smory cchopmyBaTh YiTKiLLi
YSIBNIEHHS NPO NATOreHETUYHI MEeXaHi3Mu, LLO nexaTb B OCHOBI
P®M, ta 06rpyHTyBaTV nikyBarnsHi cTpaterii, Wo 6asytoTbes Ha
iXHbOMY natoreHesi. B iHTerpatusHomy ornsgi [1] y3aranbHeHo
H3Ky acrekTiB (heHOMEHOIOrii, 4iarHOCTVKK, Nepebiry, reHeTMKY,
HepoTpaHeMicii, KNiTuHHOI Bionorii, enekTpodisionorii Ta Bi3y-
anisauii Mmosky npu POM, a HelpoBisyanisaLliiHi 4OCHimKeHHs,
LU0 3Mi ICHEHI B OCTaHHI POKY, Jal0Th 3MOTY AieTarbHiLLe BUBYMTM
KriHiko-aHaTOMiuHi 38'a3kn POM.

Merta poboTtu

AHani3 cy4acHUX AaHuX LWOAO KIiHIKO-HepoBi3yanisaLinHux
acrexTiB po3nagis (popMu MUCTIEHHS! Y NALLIEHTIB i3 LLM30(peHiEtD
[NSi CTBOPEHHS! aKTyarbHOI NaToreHeTUYHOT MOAEN IX OCHOBHMX
topm.

Marepianu i MeToAU AOCAIAKEHHSA

3pificHMNM NOLWYK aHrMOMOBHMX npaub y Gibniorpadiy-
Hin 6a3i paHnx Medline (PubMed). [lo aHanisy 3anyyeHo
nuwwe Ti 4OCNIOXEHHS CTPYKTYPHOI MarHiTHO-pe30HaHCHOI
Tomorpadii (MPT), y akux HagaHo YiTKy KniHiyHy ouiHky POM
npy Wu3odpeHii, a NPOTOKON HeMpOBidyanisalii BiAnoBiaaB
3arafibHOBM3HAHMM CTaHaapTam (Hanpuknag, sk y ENIGMA
Schizophrenia Working Group) [7,8]. Y umux gocnimKeHHsX
3aCTOCOBYIOTb 3araribHy MiHiiHY Mofenb, Y AKiA NOB'A3Y0Tb
KIiHiYHi nokasHukm (POM) 3 perioHanbHO NIOLLE NOBEPXHI
ab0 BMMIpIOBaHHSIM TOBLLMHM KOPW KOXHOT MO3KOBOI [iNsiHKY,

3rigHo 3 atnacom [Hecikana—Kinniani [9], 3 nonpaskoto Ha BIK,
cTath | BHYTpilHb04epenHui 06’em [10].

KniHiyHO po3pisHsann no3uTuBHUIA i HeratueHun POM. Lien
MOAIN y>e 3aCTOCOBYBanM, i BiH BU3HaHMI BanigHUM Ans BCTAHOB-
NEeHHs HelpoaHaToMivHoro 6aaucy POM [11]. ns po3ymiHHA Liei
CMpOLLEHOI Knacudikawii cnovaTky 3pobunu aetanbHuin ormsg
teHomeHonorii POM i pegyKUiiHUX NigxodiB 40 BU3HAYEHHS
MO3WUTUBHOI 11 HEraTWBHOI NOro AUMEHCIN.

Pe3yabtatun

KniniuHi napametpu P®OM. AHanis nyny KniHivyHWMX go-
CripKeHb MOKa3aB, WO HaWbinbL BUYEpPNHO PeHOMEHONOrIS
POM HaBepneHa B Lkani posnagis MucneHHs Ta moeu (Thought
and Language Disorder (TALD) scale) [2]. BoHa oxonntoe 30
cumnTomie POM (mabn. 1), po3pisHsie 0B’ekTUBHI (NO3UTHBHI
Ta HeraTvBHi) i Cy0'eKTVBHI (NO3UTWBHI Ta HEraTUBHI) CUMMTOMM
POM. Jo LLkanu fogaHo kepiBHULTBO, B IKOMY HafiaHo onepa-
LlioHanbHi BU3HAYeHHs KNiHiYHUM cumntomam POM i npuknagm ix
nposiBiB. [paaaLlist KOKHOrO CUMMTOMY 34INCHIOETLCA 3a 6arnbHO
wkanoto: 0 — cumnTomy Hemag, 1 — CymMHIBHWIA (He Ge3yMOBHO
NaTornoriYHuit; MoXe TakoX BUHUKHYTU y 300POBUX Niogeit), 2 —
Nerkuit, 3 — NOMIpHUIA, 4 — TSHKKWIA.

[HWi cTaHgapT3oBaHi AiarHocTUYHI nigxoam go POM — Lka-
na po3nagiB MUCIEHHS, MOBM Ta cinkyBaHHs (The Thought,
Language, and Communication Disorders (TLC) scale) [12],
IHoekc mucnenHs Ta mosw (The Thought and Language Index
(TLI)) [13] Ta IHgekc posnagis mucneHHs (The Thought Disorder
Index (TDI)) [14].

LLikana posnagiB MUCeHHs, MOBU Ta cninkyBaHHs (TLC
scale) rpyHTYETCA Ha OMMCOBIN MCMXOMATONONIYHIN Tpaauui.
BoHa mictutb onmc nuwe 20 cumntomis POM, sk-oT GigHicTb
MOBIEHHS, BigHICTb 3MICTY MOBMEHHS, MOBITEHHEBUIA HATMCK,
MOBJIEHHSI 3 BiABOMNIKaHHSM, TaHreHLianbHICTb, «CXOMKEHHS
3 PemnoK», iHKorepeHLis, anorismu, «6psiskaHHs», HEOMNOoriamu,
CMOBECHI anpokcumaLli, 'pyHTOBHICTb, BTpaTa METU MOBMEHHS,
nepcesepaiii, exonanisi, BnokyBaHHs AyMOK, MaHipHE MOBJIEHHS,
€rOLEHTPUYHE MOBIEHHS, (DOHEMATWYHI Ta CEMaHTUYHI napadha-
3ii [12]. Hegonik wiei Wwkanu nonsrae y ToMy, WO He BKMKYEHO
cy6’ekTnBHI nposian POM [1].

IHgekc mucnenHs Ta mosm (TLI) [13] ouiHtoe Bicim aHoMa-
nin MoBneHHs (BigHICTb MOBMEHHS, BTpaTa METU MOBIIEHHS,
PO3KYTICTb, CBOEPIAHE CNOBOBXWBAHHS, CBOEpiAHa nobyaosa
peyeHb, CBOEPIAHA Jorika, nepceepalii Ta BigsonikaHHs). Lli
MOPYLLEHHS LOCTiAHVUK MaE BUSIBUTU B OQHOXBUIMHHOMY 3pasky
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Tabauusa 1. KopoTtkuii onmuc KAHIYHKX NPOsiBIB PO3AaAIB GOpMU MUCAEHHS 3a LLIkanoto po3naais MucAeHHs Ta MoBw (TALD scale) [2]

HasBa kniHiuHoro nposisy POM

Bu3HaueHHsA Ta KOPOTKMIA KNiHiyHMM onuc POM

06’€KTUBHI NO3UTUBHI CUMNTOMMU

I PYHTOBHICTb
(Circumstantiality)

MwcneHHs obxigHe; ApyropsiaHi 4eTani He MoxyTb 6TV BifokpemMneHi Big Baxnmsux getanei. CyTb BTpa-
YaeTbCst 3a ONNCOM AeTarneli, ane MeTa BUCMOBIIOBAHHS He BTPAYaETbCs MOBHICTIO. HegoctaTHs 3gaTtHiCTb
onpauboByBaTh abcTpakTHY iHdhopmaLlilo Moxe ByTi OfHIEO 3 KinbKOX MPUYMH I'PYHTOBHOCTI, @ TaKoX He-
30aTHOCTi MPONYCTUTI HE3HAYHI pevi, HaBITb AKLLO NALIEHT 3HAE, LLO BOHW HECYTTEBI.

«CXOmKEHHS 3 PEIIOK»
(Derailment)

BapiaHT cnoHTaHHNX BUCIOBMIOBaHb, KON OKpEMI ifei «361BatTbCs 3 Konii» Ha iHLLi AYMKW, Lo € ono-
cepeaKoBaHo NoB'a3aHuMu. [lyMkn MOXyTb 6yTu BucnoBneHi nopsis 6e3 bynb-Koro 3Ha4yLLoro 3B'A3Ky,
abo nauieHT Moxe NepeknyaTCs 3 OfHIEl cMCTeMM BIAIKY Ha iHLWY. IHoZi Mix inesmMu MoxXyTb ByTu
HeuiTKi 38’a3ku. OfHUM i3 NPOSIBIB LIbOr0 po3najy € NoBifbHe NOCTIiHE «3iCKOB3YBaHHS», KOMW KoaHe
«CXOIKEHHSI 3 peliok» He € 0COBNMBO CKnagHUM, TOMy MOBeLb yce Aani it aani «30uBaeTbes 3 Komiin

3 KOXHUM CXO[PKEHHSIM, HE YCBIZOMITIOYH, L0 Or0 BianoBiab GinbLue He NoB’s3aHa 3 NOCTaBMNeHUM
3aMUTaHHAM.

TaHreHuianbHicTb
(Tangentiality)

loei «He TedyTb» NPSAMUM LUMSXOM. Y AOBLUMX YPUBKAX MOBIEHHS 3MICT NOBINbHO BiAAaNsAETbCA Bif BUXIOHOI
TOYKM. [NaLieHT He NOBEPTAETLCA A0 NOYATKOBOI TEMM.

[ucouiauis MUCNEHHs
(HeysromxeHicTb / BiaBonikaHHs)
(Dissociation of Thinking
(Incoherence / Distraction))

3MICT peyeHHs UM JyMKu He NOB'A3aHWN i3 TUM, LLO Cka3aHe panille. Ha BigMiHy Bif «CXOMKEHHS 3 peroKy,
[Jie acouiaTVBHI MOCTY BCE LLie MOXHa PO3ni3HaTK, AucoLjaLlis MACTIEHHS — CTaH, NPy SIKOMY CIoBa, PEYEHHS!
Ta AYMKW He MaKTb BiJHOLIEHHSI OfVH 0 OAHOrO. Y MEHLU CKMaaHNX BUNAZKax OKPEMI PEYEHHS! MOXYTb
MaTu CeHc, ofHak 6e3 38’53Ky Mix HUMU. Y HANTsKYMX BUNaAKaX PEYEHHS He 3B'S3aHi, HeMae 3B's13Ky HaBiTb
MK OKpEeMUMM CrIoBaMM (PO3CISIHE MOBMEHHS).

Mwumo-Bignosigi

[MaujeHT He BignoBigae no CyTi, xo4a BiH 3p03yMiB 3anuTaHHs. Liein heHOMEH NOAICHIOKTL He TM, L0 Bia-

(Crosstalk) MOBifAb Ha 3anuUTaHHs! HEMPaBWITbHA, @ TUM, LLO NaLjieHT BiANOBIAAE No3a 3anuTaHHAM. AKLLO iHTEpPB'loep
MpUMycKae, Lo NauieHT Aae MAMO-BiANOBIab, HEOOXiZHO NEPEBIPUTH, UM NPABUIBHO OMUTYBAHWIA 3p03yMiB
3anuTaHHs. [na us0oro cnig nonpocuTy NauieHTa Noro NoBTopuTI. HaBMUCHE irHOpYBaHHS 3anuTaHHs He
OLIiHIOKOTb SIK MMMO-BiAMOBIAb.

[Nepcesepalii [oTpumaHHs paHile 3ragaHux inen i Tem, Lo BinbLue He BiANOoBiAaKTb MOTOYHOMY KOHTEKCTY PO3MOBMU.

(Perseveration)

BepbirepaLis HenoTpiGHe NOBTOPEHHs! 0AHOTO CroBa.

(Verbigeration)

O6pwvB oymku PanToBe nepeprBaHHs nonepeaHLOro NMOTOKY MIUCIIEHHS, LLO CTIOCTepiraioTb 06 EKTUBHO.

(Rupture of Thought)

MoBneHHeBMIN HATUCK
(Pressured Speech)

[NigBuLLEHA LWBMAKICTE MOBNEHHEBOI MPOAYKLi.

Jloropes
(Logorrhoea)

HagmipHe baxaHHs roBoputi. MoBneHHst came no cobi Moxe 6yTu 38’13HUM i norivHuM. MpuckopeHe MoB-
neHHs He 060B’s3koBe. ChinkyBaHHs 3 XBOPUM yTpyaHeHe. lNauieHT abo He Moxe po3nisHaTy, Konm Horo
nepebuBatoTb, abo NpocTo irHopye Lie.

MaHipHe MoBReHHs
(Manneristic Speech)

[ns cnocTepirada MOBMEHHS (BMOIp CiB, CTPYKTYpa pedeHb, apTUKYMALIS Yi MPOCOais) 3AaETHCA adhekTo-
BaHWM i BUTILOBATUM, EKCLIEHTPUYHWM, HENPUPOAHMM, MOMME3HUM, PO3OYTUM, XUMEPHUM, CTUTI30BAHUM Y
BUraZnvBum.

CemaHT4Ha napadasisa
(Semantic Paraphasia)

3amiHa ogHOro CrioBa iHLWMM (3aMiHa CEMaHTUYHO NOB’A3aHa 3 BignoBiaHUM cnoBoM). MOBHUK MOXe BU3Ha-
11 abo He BM3HATW CBOK MOMUIIKY i cnipobyBaTu ii BUNpaBuTy.

®oHemaTnyHa napacasis
(Phonemic Paraphasia)

Momunka BUMOBH (LL0A0 POHETUYHOT apTUKynALi) crnoBa. binbLu nerki opMu MOXyTb BUHMKATH K «00-
MOBKY» B MOBCSAKAEHHOMY MOBMEHHI. MOBHUK 3a3B14ali BU3Hae CBOK MOMUITKY | MOXe cnpobysary ii Bunpa-
BUTY.

Heonoriavm YTBOPEHHS HOBYX CiB, LLIO HE BIAMNOBiAAI0Tb IEKCUYHWM NpaBunam. BinbLuicTb HEONOri3MiB He € 3po3yMmi-

(Neologisms) numu 6e3nocepenHbo. Y KpaiHboMy pasi naLieHT Moxe copmyBaT abo BUKOPUCTOBYBATW HOBY LUTYYHY
moByY. Brpasn abo cneHroBi cnoBa, siki BUKOPUCTOBYIOTb y NEBHKX rpynax abo cybkynbTypax (Hanpuknag,
HapKobI3HEC), He KNacuiKyoTb SIK HEONOTiaMK. TaKoX CIif BUKIOYATW HEQOCTaTHI MOBMEHHEBI 3AiOHOCTI
(Hanpwknag, y TOro, XTO He € HOCIEM MOBH).

«bpsizkaHHs» MoBneHHs, y sikoMmy BUGOPOM CIiB, 30AETLCS, KEPYHOTb 3BYKM, @ HEe 3HAYYLLi 3B8'53KM1, BHACTIZOK YOro norip-

(Clanging) LIYeTbCS PO36ipNMBICTb, 3'ABNSAIOTLCS 3aMBi CroBa. Ha 4oaaTok 40 pUMOBaHKX 3B'S3KIB List MOZENb MOBNEH-
HS1 MOXXE TaKOX BKIKOYATW kanambypHi acouliaii, konv cnoso, nogibHe 3a 38y4aHHsM (GaraTosHauHicTb /
rOMOG)OHiS), BUKMUKAE HOBY JYMKY.
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MpoaoBXeHHA TabAuLi 1.

HasBa kniniyHoro nposisy POM

Bu3HaueHHsA Ta KOPOTKMIA KNiHiYHMI onuc POM

(Poverty of Content of Speech)

Exonanis Bearnyani nosTopu cnis i peyeHb 6e3 ypaxyBaHHs iXHiX 3Ha4eHb | CeMaHTUYHUX (yHKLUiA. MauieHT nosToptoe

(Echolalia) cnosa abo peyeHHst iHTepB'loepa. BUHATOK: NOBTOP 3anuTaHHs, OB YTOYHUTW MOro Ta chopMyItoBaTH Big-
noBiab. 3a3Buyai Ha Lie BKkadye nepecdhopMyIioBaHHS 3anuTaHHs abo MOBTOPEHHS KibKOX OCTaHHIX CAiB.

BigHicTb 3MicTy MOBMEHHS Xoua Bignosipi focuTb 0BT, Wo6 MoBReHHs Byno foctaTHiM 3a 06cAroM, BOHO nepesae Marno iHchopmadii.

MoBnieHHsl, ik NpaBuIo, Po3NKBYacTe, YacTo HafaTo abeTpakTHe abo HAaATO KOHKPETHE, 3 MOBTOPAMY,
CTEPEOTUMNHE. [HTEPB'Ioep MOXe PO3Mi3HaTy Lie MOPYLUEHHS, CMOCTEpIratouy, L0 NavieHT roBOpuB JOCUTbL
[0BrO, arne He AaB AOCTaTHbO iHopmaLlii, Wb BiANOBICTM Ha 3anuTaHHs. | HaBnaku, NaLieHT MoXe HagaTy
J0CTaTHbO iHhopmaLii, 3acTocyBaBLuM GaraTo cnis, xoua Bignosiab MoxHa 6yno HagaT OfHUM — IBOMa
peYEHHAMMU.

OBmexeHe MucneHHs
(Restricted Thinking)

OBMeskeHHs B Aiana3soHi 3MiCTy, MPUXUMBHICTb 40 OOHIET UM Kinbkox Tem abo ghikcaLlist Ha KirlbKOX KITHHOBUX
inesix. Mig Yac po3mMoBY XBOPWIA BiaYyBae TPYAHOLL 3 NEPEX0nOM Bif OAHIEI TeMM A0 iHLLOT abo NOCTiHO noBep-
TaeTbCs 40 NO4ATKOBOI TeMM. [ins yCriLHOro JOCHiKeHHs HeOOXIAHO, OB ekcrnepT NPOMOHYBaB NaLYeHTY PisHi
TEMU.

06’eKTUBHI HeraTMBHi CUMNTOMMU

CnoBIiNbHEHE MUCTIEHHS

Ha aymky cnocrepirada, NpoLec MUCTEHHS NaLieHTa CroBinbHEHN. BHacNiAoK Takoro MnsBoro npowecy

(Slowed Thinking) MUCIIEHHSI PO3MOBA TaKOX CTAE MIIABOO.
BigHicTb MOBNEHHS OBmexeHHst 0bcsAry CNOHTaHHOTO MOBMEHHS!. BignoBiai Ha nocTaBneHi 3anuTaHHs, sk NpaBuno, KOPoTKi,
(Poverty of Speech) KOHKPETHI Ta Hepo3ropHyTi. [loaaTtkosy iHchopmaLito 6e3 3anuTy Hagae pigko. Bignosigi moxyTb Oyt oa-

HOCKIaZHMMK, a Aesiki 3anuUTaHHs Barani 3anuiwatoTbes Oes signosigi. o6 BusBnTy Lei posnap, Tpeba
[aTu nalieHTy AOCTaTHBO Yacy Ans BiAnosiAi Ta ii yTOUHEHHS.

KoHKkpeTuam (KOHKpeTHe Muc-
NeHHs1)
(Concretism)

KOHKpeTuam CToCyeThCs TPYAHOLLIB OO0 PO3yMiHHst abCTpakTHUX pedeHb abo dhpas (Hanpuknag, posy-
MiHHS1 / TyMayeHHs Npucnis’iB, MeTachop, xapTis). [avieHT LOTPUMYETLCS KOHKPETHOMO 3HAYEHHS CIiB /
BMCMOBHOBaHb.

Cy6’eKTMBHI HeraTMBHi CUMNTOMMU

BnokyBaHHs BusHaueHe gocnigHrkom 6mokyBaHHS NOTOKY yMOK, TaKOX BiAOME Sk «BTpata xogy AyMOK». [NavjeHT

(Blocking) Ccy0’ekTUBHO Nomivae 6riokyBaHHs. BknioueHo heHOMEH «3racaHHst», KA HaneXuTb [0 MOBINLHOIO 3ra-
CaHHs AyMKM, Ha BIAMIHY Bifl panToBOro MPUNMHEHHS (Y 3Ha4YeHHi «0BpuBY JyMKI»). 3racaHHs TakoxX Moxe
BiAOyBaTMCA K KONMBaHHS (JyMKa crioyaTky cTae cnabLuoto, NoTiM 3HOBY CTag YiTKILLOHO, & MOTIM 3HOBY
3HWKaEe). Ha BigMiHy Bifl BTpaTV MIUCIEHHS, 3racaHHsi MOXHA BCTAHOBMIOBATY NWLLIE TOZ, KOMW NaLieHT cam
nosigoMnsie Npo Lie sBuLLe. briokyBaHHs Ta 3racaHHs MOXYTb BUHWKATM 3 «BTPYYaHHAM Y MACTIEHHS» abo
6e3 HbOoro.

PymiHauii XBOPWI NOCTIiHO NEePenMaeTbCS Yepes NepeBaxHoO HenpruemHi Temu. MauieHTy cknagHo nepepyeaTy Len

(Rumination) HeraTVBHWIA NPOLIEC MUCTEHHS. PymiHaList cipuiiMaeTbes Sk HEMpUeMHa, a B AesKUX BUNaaKkax HasiTb 60-
nicHa.

BigHicTb fymok [NavieHT BiguyBag, LLO 110ro MUCreHHs no3baBneHe ysBu 1 obMexeHe kinbkoma Temamu. Lie moxe cynposo-

(Poverty of Thought) [pKyBaTucs abo He CynpoBOLKYBATUCS HEMPUEMHUMI BIBHYTTSIMM.

3aranbMoBaHe MUCNEHHS!
(Inhibited Thinking)

[MpoLec MUCMEHHs NaLieHT cnpuimae sk ynoBinbHeHW abo 3aranbMoBaHWiA, HibK BiH Jymae BCynepe BHy-
TPILLHBEOMY OOpY.

XBOpWin He B 3MO3i MOAONATY L0 3aranbMOBaHICTb AyMOK. 3aranbMOBaHICTb MUCTIEHHS! MOXe nornnbntosa-
TMCS [0 TaKOrO PiBHS, WO Y NaLieHTa BUHMKAE Cy0 eKTVBHE BigUyTTs, LU0 BiH B3arani He MOXe AymaTy.

PeuienTuBHa MoBneHHeBa
ANCAYHKLIS
(Receptive Speech Dysfunction)

3HayeHHs cniB, HK3ku criB abo peyeHb (Hanpuknag, y po3voBax, inbmax i pagionporpamax) MoXHa OCrHyTH
abo 3po3ymiTV NWLLIE HEMOBHICTIO, i3 3ycunnsm abo B3arani He 3po3ymiTu. BHACNiook NOPYLLEHHS PeLIeNTUBHIX
MOBJIEHHEBIX 3MiGHOCTEN Y NaLjeHTa MOXKyTb BUHUKHYTY NPoBnemu 3 MKoCOBUCTICHUM CMiNKYBaHHSM.

[vcdyHKLis ekcnpecBHOro
MOBMEHHS!
(Expressive Speech Dysfunction)

XBOpuin nomiyae, Lo oMy cknaaHo Aibpaty noTpibHi cnoea. Konw nawieHT roBopuTb, BiH NoMiyae, Lo Bubip
CniB, MOBMEHHEBA TOYHICTb | NNABHICTL cniB nopyLueHi. Migbip BignoBigHMX CNiB He € LUBUAKO AOCTYMHUM
abo 30BCIM HEJOCTYMHWIA. Y AESKMX BUNaAKax Ha AyMKY CafatoTb JIMLLE HEYITKI Ta HE3PO3yMini hopmynto-
BaHHs1. [py cknagHUX NposiBax CrnocTepiratoTs MUMO-BIiANOBIA, LU0 MOXYTb NPU3BECTU 4O HETAKTOBHWX abo
HeBiANOBIAHMX BUCNOBMIOBaHb. [leski naLieHT MOXyTb HamMaraTucsl KOMMEHCYBaTy PO3naz, NOBTOPIOKYM
NopoXHi paan Ta cnosa abo HaBiTb B3ararni YHUKaT PO3MOBH.

OucdyHkuis iniljaTysm

Ta LinecnpsiMoBaHOCTI MUCHEHHS
(Dysfunction of Thought Initiative
and Intentionality)

XBopWit Cy6'eKTUBHO BifYyBa€ BifCYTHICTb iHILLIaTUBM MUCTIEHHS, «EHEprii AYMKU» Ta LinecnpsiMoBaHoCTi,
yCBioOMIoe AncdyHKUito. MopyLueHHs B iHiLiavii abo cTpyKTypyBaHHi NpoLecy MICIIEHHS! MOXe NpU3BeCTU
(Yepes BifCYTHICTb 3ararbHOI KOHLLeNLLiT) 40 HEMOXITMBOCTI BUKOHYBaTI NMOBCAKAEHHI i (Hanpuknag, rotysa-
TV KaBy).
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MpoaoBXeHHA TabAuLi 1.

Ha3sBa kniHiyHoro nposisy POM | BuaHaueHHs Ta KOPOTKWIA KNiHiYHUi onuc POM

Cy6’eKTUBHI NO3UTMBHI CUMNTOMM

BTpyyaHHs B MMCnEHHS
(Thought Interference)

BrpyyaHHs B fymkm abo inei, siki He HanexaTb A0 NOTOYHOI MiHii. BTpyyaHHs B MUCNEHHS MOXe ByTi 3yMoB-
neHnm abo He NOB'I3aHNM i3 30BHILLHIMK NogpasHukamu. [lymMku, Lo 3aBaXaroTb, € birbLU-MeHLL HelATparb-
HUMW B acnekTi IXHbOI adheKTUBHOI pori.

Tuck / npunnuB aymok
(Pressure / Rush of Thoughts)
3HUKAIOTh.

YncneHHi ByMKI Pi3HOTO 3MICTY «BPUBAKOTLCS» Y CBIBOMICTb NaLlieHTa abo HaB'A3yloTbCs oMY, LUBUAKO
3MiHIOI04M 0aHa OfHY. MaLieHT He B 3MO3i Hi KOHTPOMIOBATY, Hi NpUAYLLYBaTH Lii AYMKH, LU0 3 SBNSKOTLHCA Ta

MOBJIEHHS MaLieHTa Y BiBnoBiab Ha HagaHi 300paxeHHs PopLuaxa
abo TemaTtnyHi TecTu Ha anepuen;jto. OBMEXEHHS LIboro TecTy
nonsralTb Y TOMY, WO BiH He (ikcye Cy6'eKTUBHI CUMMTOMM
POM, 3Byxye fiarHOCTU4HWIA fiana3oH POM, a Takox B iCTOTHIl
TpusanocTi [1].

IHaekc posnapis mucnenHst (TDI) [14] 3ocepemxeHuii Ha
MCUXOAMHAMIYHMX rinoTe3ax (3MICTi AyMOK), ane 3aimae barato
yacy Ta He BPaxoBYye BCIO PI3HOMaHITHICTb cumnTomis POM. HuHi
TDI wupoko He 3acToCcoBYHOTH [1].

Kpim cneuianbHux nigxoais fo giarHoctukm POM, wo peani-
3yH0TbCS HABEAEHVMY LLIKanamm, 4OCUTb LWpoko POM oLiHoTb
3a koMGiHaLieto Hu3ku onuin LLkanu no3uTUBHUX i HEraTUBHUX
cuHgpomie wwusodpeHii (The positive and negative syndrome
scale, PANSS) [15]. PANSS HuHi BUKOPUCTOBYIOTb SIK BanigHWI
IHCTPYMEHT y OOCHIMKXEHHSX BUCOKOI SIKOCTI, LIO CTOCYHTHCS
naujeHTiB i3 WwusodpeHieto [16].

3aranbHy TsxkicTs POM 3a PANSS moxHa oLiHUTY Sk cymy
Ganis 3a onuiamn P2, N5, N6 Ta N7 wiei Lwkanw. [Mo3uTusHi cumn-
ToMu POM ouiHioTb onuieto P2 (koHuenTyarnbHa Ae3opraHisa-
LLis1), sIka BU3HAYaE TSHKKICTb Ae30praHisaLlii poLeciB MUCIEHHS,
LLIO MEepeBaXHO XapaKTepU3YKTbCSA MOPYLUIEHHSMM WOro Ljine-
CMpsSIMOBaHOI NOCTILOBHOCTI. TSXKKICTb HEraTUBHUX CUMMTOMIB
POM BusHavatotb sk cymy onuii N5, N6 i N7 PANSS. Onuis
N5 (TpyaHoLLi B aBCTPaKTHOMY MMCIEHHI) OMMCYE NOPYLLEHHS!
Yy BUKOPUCTaHHI abCTpakTHO-CUMBOMIYHOIO CMOCOBY MUCTIEHHS,
Mpo WO CBig4aTh TPYAHOLLi 3 Knacudikauieto, hopMyBaHHAM
y3ararbHeHb i BUXOLOM 332 MEXi KOHKPETHOTO Y ErOLEHTPUYHO-
O MUCIIEHHS B 3aBAaHHSIX Ha BUpiLWEHHS npobnem. Onuis N6
(HeMage COHTaHHOCTI Ta MOTOKY MOBIEHHS1) OLIHIOE 3MEHLLEHHS]
HOPMasbHOrO MOTOKY CrifKyBaHHSI, MOB'Si3aHe 3 anarTiero, aBo-
ni€eto, 3aXMCHOK no3uLieto abo KOrHiTMBHUM aediuutom. Onujs
N7 (cTepeoTunHe MUCIEHHS) OMUCYE 3HKEHHS MIMHHOCTI, CMOH-
TaHHOCTI Ta THYYKOCTI MUCMEHHS, NPO IO CBiAYUTb XOPCTKMI,
noBTOptoBaHMA abo Be3nnigHui amicT gymok. KoxHy 3 onuin
OLIHIOKOTb 3a 7-BanbHO LKaso: NopyLeHb Hemae — +1 Gan,
MiHiMaribHe NopyLueHHst — +2 6anu, nerke — +3 Ganu, nomipHe
— +4 6anu, cepeaHboi TSHKKOCTI — +5 BaniB, Tsikke — +6 Ganis,
eKcTpeMarnbHe — +7 6anis.

HaBegeHnin po3nogin Ha rpynu (GOMeHM, AUMEHCT) nosu-
TUBHMX i HEraTWBHUX CYMMTOMIB — BXITMBUIA KPOK A0 KOHLiEN-
Tyanisauii POM [17,18]. Lien nigxin nae 3mory iHTerpysatu Ui
JOMeHM o GaraToBUMIpHOI KniHiko-HepobionoriyHoi mogeni
LUM30ppeHii, Lo BiAKPMBAE HOBI MOXIMBOCTI A4S BUBYEHHS Na-
ToreHesy POM, 3okpema mMeToaamm Herposisyanisaii [1]. Tak,
no3uTueHi POM Bu3HauatoTh ik YacTuHY (hakTopa AesopranisaLii

Yy TpUakTopHUX abo YOTUPMEAKTOPHMX MOAENSX CUMMTOMIB
Lm3odpeHii. HalkpaLLoto inocTpaLliero Takux CUMITOMIB € «CXO-
IDKEHHS! 3 PEoK», 30inbLUeHHs 06CAry MOBNEHHEBOT NPOAYKLT
(Hanpuknag, noropes, MOBMEHHEBUI HATUCK), BUKOPUCTAHHS
HOBVX CMiB (HEONOri3MiB) Ta MaHipHe MOBNEHHS [2]. HeraTugHi
P®M koHuenTyanisytoTbCst K KinbKiCHAN fedilmT MOBMEHHS Ta
MUCTEHHS (Hanpuknag, BigHiCTb MOBMEHHS, COBiNbHEHE MUC-
neHHs). Ak NpaBuno, Le BU3HAYatoTb Y NALIEHTIB i3 XPOHIYHO
wusodpeHieto [19].

AaHi ctpyktypHoi MPT npu POM

Mo3koBi ginsaHku, 3any4yeHi go natoreHesy POM. Y
macwTabHomy gocnimkeHHi ENIGMA Schizophrenia Working
Group i3 3any4eHHaM 752 navieHTiB i3 Wwn3odpeHieto Ta 1256
300POBUX OCI BUSBINEHO CYTTEBI HEIPOAHATOMIYHI KOPENsTH
POM [8]. Tak, HasBHicTb POM (06’egHaHmin nyn nawieHTiB i3
MO3UTUBHUM i HETAaTUBHUM MiATMMNOM) aHaTOMIYHO NOB’sI3aHa 3
aHomanisMu TOGHO-NOTUMMYHMX AiNSHOK MO3KY, a Came 3 Me-
JianbHot opbiTOPOHTANBHOK KOPOI0, NEPEAHBLOI0 MOSICHO0
KOPOI0, NaTepanbHOK MOTUINYHOK KOPO). Npu HeraTMBHOMY
POM, kpim Lm1X BinsHOK, 4OLATKOBO BU3HAYAmNM 3anyyeHicTb
nisoi murganuuu [8]. Y paHiwmnx i BigHOCHO HEYMCREHHUX
MOPMONOTiYHNX AOCHILKEHHAX BCTAHOBUIM TaKOX BaXnu-
BiCTb MOPGOMETPUYHUX 3MiH PPOHTO-LIUHIYNAPHUX AINSHOK,
CTPiO-iHCYNSAPHOI AiNSHKW Y nauieHTiB i3 HeratusHuM POM
[20] Ta niBoi CKPOHEBOT AiNsHKM No3agy CryxoBoi kopu [21]
Ans popmyBaHHS No3uTneHoro POM.

[MincymoBytoumM pesynbratit HaBeLeHUX JOChigKeHb, 3a-
YBaXMMO: HasBHiCTb POM 6e3BigHOCHO [0 10ro Ty Moxe
OyTn noB’sizaHa 3 aHAaTOMIYHUMU 3MiHAMU NIOGHO-NOTUIMYHOIT
HenpoHanbHoi citku. Mpu uboMmy ans HeratueHoro POM nepe-
Ba)XHE 3HAYEHHSs1 Mae YPXKEHHS (DPOHTO-LIMHIYNSIPHUX KiN, @ Anst
MO3WTUBHOTO — HA3KW CTPYKTYP CKPOHEBOI YaCTKN.

MopdomeTpuyHi 3miHM Mo3koBKX AinsHOK npu POM. Y
HU3Li JOCNiAKEHb BCTAHOBIEHO, LU0 NO3UTUBHWIA | HETATUBHWIA
P®M matotb 0cobnvBOCTI OO 3MiHM 0B'EMIB CipOi PE4OBMHY
Ha3BaHWX AiMSIHOK, LLO BUKIMKAKOTb HAyKOBWI iHTepec. 3a faHu-
vy ENIGMA Schizophrenia Working Group Study, HeratueHuii
POM maB no3uTUBHY KOpPensLjto 3 TOBLLMHOW OpbITOpOHTarb-
HOI KOpKM Ta poCTpanbHOi YaCTUHW NepedHbOi MOSICHOI KOpK
ronoBHoro mMo3ky [8]. Mpo 36inblweHHs 06’'eMy NOBHO-NOSACHOI
JinsiHky (MpedpoHTarnbHa Ta Aop3arbHa nepenHs NosicHa kopa)
AK MpeauKTopa TSXYOoro HeratuHoro POM nosigoMunu Takox
L. Palaniyappan et al. [20]. MoxnuBnM nosicHeHHsM 3BinbLueH-
HS1 (PPOHTO-LIMHIYNsipHOrO 06’eMy Moxxe OyTu HeedpekTMBHa Ta
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Hea[lekBaTHa KOMMEHCATOpHa peakLis Ha HasiBHICTb po3nagy
mucneHHs [20]. BTiM, 3a3Ha4nMO: Lji pesynbstaTi MOXYTb CBIiA4MTH
i NP0 BiHOCHO MEHLL BUpaxeHy NobHo-nosicHy atpodito [20,22]
B 0Ci0 i3 LuM30ghpeHieto, a He Npo abcomtoTHE 36inbLUEHHS 06’ eMy
L€l AiNsHK1 NOPIBHSIHO 3i 300poBMMU NtoabMu. Konu XBopuX Ha
LUM30CHPEHIt0 NOPIBHIOBANY 3i 300POBMMYM 0COBamMK, TO BU3HAYa-
N MEHLLY NOLLY KOPTUKaNbHOI MOBEPXHI, TOHLLYY KOPY Ta MEHLL
06'emn y umnx LepebpanbHux ainsHkax [8]. HassaHi ocobnmeocTi
aTpodivHOro NPOLIECY Y LMX ABOX AiNsHKaX, LLO € LIeHTpanbHUMM
BYy3r1amMm1 MO3KOBOI CiTKW KOTHITUBHOIO KOHTPOHO [23], BKa3ytoTb
Ha BaXKIUBICTb MOpPYLUEHb BUKOHABYMX MPOLECIB Y naToreHesi
HeraTusHoro POM.

YHikanbHoto ocobnusicTio nosutueHoro POM € pepykuis
06’emy Cipoi peYOBUHU HiNMSIHOK MO3KY B CKPOHEBIA KOpi, 0CO-
OnuBo B AinsiHKaX, LLO NOB’si3aHi 3 MoBMeHHsM. [po Lie cBiaYaTb
pesynsratyi Tpbox MopdomeTpuyHux MPT-gocnimkeHs [8,20,21].
3ayBaxumo, Lo Ui MopdonoriuHi aHomanii nosutueHoro POM
BiNOBIAAKTh pesynbratam yHKLiOHamNbHOI HelipoBisyanisauyii
FONIOBHOMO MO3KY Y LIbOr0 KOHTUHIEHTY naLieHTiB. Tak, y MeTa-
aHanisi 18 dyHKuioHanbHMX MPT-gocnipxeHb [24] BusiBneHo
3MiHU NiBUX BEPXHLOI Ta MediarnbHOI CKPOHEBOI 3BMBUHU MpK
nosutveHomy POM. Lli ainsHk1 BBaXatoTb LIEHTPANbHUMM BY3-
namm mepexi 06pobku nMtoackkoro MoBneHHst [25]. CKpoHeBwiA
MOMKOC, CBOEKD YEPro, MOB'A3YHTh i3 CEMaHTUYHO MEPEXEID,
wo Oepe yyacTb y TBOPYOMY MUCHEHHI [26]. Pasom Ui paHi
MiATBEPIKYIOTh, L0 MOLUKOMKEHHS HEMPOHAMBHUX MEpPeX, SKi
OepyTb yyacTb B aHanisi MOBMEHHSI, MAe 3HAYEHHS TiNbKK Anst
thopmyBaHHs nosutueHoro POM [8,20,21].

AcouiaLii BUsIBNEHOT CTpyKTypHOI Mepexi POM paiotb 3mory
HabnM3NTUCb O BUPILLEHHS CYNepeynnBoro NUTaHHs [27] wopo
TOro, Ik BUHUKae POM: yepes aucdyHkLito B Mepexax 00pobkm
MOBIEHHS («AMCCEMaHTUYHa rinoTe3ay) [28] uu yepes Hemoniku B
KOTHITUBHWX NpoLiecax BULLIOTO NOPSAKY (BUKOHABUUX (OYHKLISX)
(«ancek3ekyTvBHa rinotesay) [29].

3a3HauMMo, L0 Mepexa MO3KOBUX OiNSIHOK, NOB'S3aHuX i3
P®M, Bu3Hau4eHa B OHOMY 3 OCTaHHIX i HABINbLL MacLTabHOMY
AocnigxeHHi [8], Bkntovae Knio4oBi AiNsHKM No3a MeXamm «KaHo-
HiYHMX NaHLoriBY, NOB'A3aHwX i3 MoBreHHaM [30]. BignosigHo oo
LIUX JaHWX, ypaxeHa HerpoHanbHa Mepexa POM Bkriouae Takox
DiNSHKKW, NOB'AA3aHi 3 KOTHITUBHUM | NOBEAIHKOBYMM KOHTPOIEM,
06pobkoto adhekTIBHOIT iHdhopMmalLLii, abCTPaKTHAM MUCTIEHHSIM Ta
yaBoto [8]. Tak, 40 AiNSHOK, LLIO KOHTPOMHKOKTb KOTHiLi Ta noBeiH-
Ky, Hanexatb MefiarnbHa npedpoHTansHa [31,32,33] i nepegHs
nosicHa kopa [34,35], acheKT1BHWIA NpoLecuHr — amirgana [36,37],
abcTpakTHe MUCHEHHS Ta YsIBY — naTeparibHa NoTuMYHa kopa
[38,39,40,41,42,43].

OTe, BCTAHOBMEHO, WO Anst po3BUTKY 060X hopm POM
(MO3WTVMBHOTO Ta HEraTMBHOTO) MatoTb 3HAYEHHSI MOPAIOMOTiYHi
3MiHU Y HEAPOHaMbHX CITKaX, NOB’'A3aHNX i3 KOHTPONEM KOrHILi
Ta iMNynbCiB, eMOLiiHOi 06pobKM, abCTPaKTHOTO MUCTIEHHS i
ysiBu. BogHouac 415 BUHWKHEHHS no3uTieHoro POM HeobxigHe
[00aTKOBE YPaKEHHS MO3KOBYIX [iIIHOK, MOB’Si3aHMX i3 MOBIIEH-
HSIM, LLIO MPU3BOAMUTb 40 NOPYLLEHHS CEMAHTUYHNX PYHKLi [8].
FAKLLO € TaKi NOPYLUEHHS, Y KMiHIYHIA KapTUHI NpeBantoBaTMyTb
Taki CUMMTOMM, SIK «CXOIPKEHHS 3 PeroK», 30inbLUeHHst obcsiry
MOBJIEHHEBOI NPOAYKLi (Hanpuknag, noropes, MOBEHHEBUI
HaTUCK), BUKOPUCTaHHS HOBMX CIiB (HEONOri3MiB) — MPOSIBY MO3K-

TMBHOrO POM. AKLL0 Hemae cybecTpaTy nopyLLeHb MOBMEHHEBUX
CITOK i OMIHYIOTb NPedpPOHTANbHO-LUMHIYNSAPHI YPaXKEHHS, Ha
NepLUViA NIaH BUXOAUTUMYTb PETYNSTOPHI (BUKOHABMI) MOPYLLEH-
HS — KiNbKICHWA AeiunT MOBMEHHS Ta MUCAEHHS (Hanpuknag,
BifHICTb MOBIEHHS, CMOBINBHEHE MUCHEHHS), TOOTO MPOsiBM
HeraTueHoro POM.

MeTogm BipTyanbHOi ricTonorii 4N yTOYHEHHA naTo-
reHeTUYHUX MexaHi3amiB POM. Yepes o6mexeHy npocTopoBy
po3ginbHy 3aaTtHicTe MPT-306paxeHHs He Aae 3Morv BCTaHo-
BUTU NPSMUIA 3B’A30K MiXX MAKPOCKOMIYHUMU 3MiHAaMU MO3KY Ta
iX MONeKynspH1UM abo KNiTWHHUM NiarpyHTSM. BogHouac came
MOPYLIEHHS Ha LyX PiBHSAX OpraHisalii XuWBoro fatoTb 3Mory
po3pobuUTM HOBI TepaneBTUYHI Niaxoau. ToMy 3aCTOCYBaHHS
JesIKX HOBUX METOfiB, SK-OT BipTyanbHOI rictonorii [44], nae
3mory pobuTy NpuHaNMHI HenpsiMi BUCHOBKMW NpO Lii MOneky-
napHi npouecy. Lien nigxia, 3acHoBaHWiA Ha MOZEnsX ekcnpecii
reHis, WO npeAcTaBneHi ATnacom niofcbkoro Mo3ky AnneHa
[45], pae ricTonorivHi KOpensTh (TPaHCKPUNTOMHI BigbUTKM),
MoB’si3aHi 3 Pi3HNMU MaKpPOCTPYKTYPHUMM LiepebpanbHumMu
3MiHamu.

3actocosyroun uo TexHonorio, T. Nickl-Jockschat et al.
BCTAHOBMWMM NEBHI TICTONOrYHI 0COBNMMBOCTI ANS Pi3HMX TWNIB
P®M [8]. Obuasi dopmu POM acouinosaHi 3 binatepansHumu
TPAHCKPUNTOMHUMM 3MiHaMW aCTPOLMTIB | AEHAPUTHUX LUMNIB.
Mo3uTueHNUA POM Takox NOB’sA3aHUI i3 ricTONOrYHUMM 3MiHaMK
Mikpormii y A4BOX NiBKynsiX, @ HeraTueHMn POM acouitoBaBcs 3i
3MiHamu Mikpornii nuwe B npasin niBkyni. OTxe, CTPYKTYpHI
BIAMIHHOCTI MO3Ky 3amneXHO Bif NMO3UTUBHOMO YU HEraTUBHOTO
PO®M neBHoto Mipoto CynpoBOMKYHTLCS AUCOLaLIetd Ha KIITUH-
HOMY piBHi. Mo3uTMBHWUIA POM, npu sikomy BU3Ha4akoTb BinbLuy
KOPTUKaribHy aTpodito, TaKOX CUMbHILLE acOLjtoBaBCS 3 MIKpOri-
arnbHUMU NMOPYLUEHHSIMM, SIKVMM PaHiLLE NOSICHIOBANMW HAAMIpHWIA
CUHANTUYHWIA NPYHIHT NpW LWK30dpeHii [46].

3ayBamMMO: MakpoCTPYKTYpHi 3MiHU, NOB'A3aHi 3 oboma
KniHiYHUMK BapiaHTamu POM, CToCyt0TbCA PErioHiB ronoBHOrO
MO3KY 3 BUCOKOIO LLiMNbHICTO AeHAPUTHMX wiunis [8]. Lii BUCHOBKM
36iralTbcs 3 pesynsraTamy NonepesHix NOCMepTHUX Aochi-
[PKEHb, LLO MPSMO BKa3yBanu Ha MEHLLY LWiNbHICTb AEHAPUTHUX
LUMNIB | NOPYLUEHHS AEHAPUTHOI NNACTUYHOCTI B MO3KY XBOPUX
Ha LWn3odpeHito [47,48]. BkasiBkm Ha nepeBaxHe 3amnyyeHHst
acTpouuTiB 40 NaTOriCTONOMYHMX NPOLECiB Npu W30 PEHii
MOXYTb CTBOPIOBATW MiArPYHTS ANS PO3YMIHHS HU3KM NCUXO-
dhapmakonoriyHmx nigxogis. Kpim poni y hoopmyBaHHi cuHancis
Ha eTanax po3BUTKY ronoBHOTO Mo3ky [49], Binomo, Lo acTpo-
LMTV MOZYITIOKOTb FryTamarteprivHy nepegavy curHanis [50,51].
[Noka3aHo Takox, LU0 drapMakonoriyHi aHTaroHICTU rnyTamMaTHoI
TpaHcwicii (bnokatopn NMDA peLenTopis) CipUYnHSIOTL KIiHIYHi
MPOSiBM | MO3UTUBHOTO, | HeraTneHoro POM y 30opoByx cyb'ekTiB
[52,53].

Acouiauii nosntreHoro POM 3 ainsiHkamm Mo3ky, LMToapxi-
TEKTOHIKa kX BaraTa Ha Mikpormito [8], MOXyTb CBIZUMTY MPO
BaXMNMWBICTb NEBHUX MEXaHi3MiB HEMPOPO3BUTKY Y r'eHesi Uiei
KniHIYHOT hopMM NOpPYLUEHb MPOLIECIB MACAEHHS NpK LWn3odpe-
Hii. 3rigHo 3 pe3ynbratamu LOChimKeHb, 3MEHLIEHHS LUiNbHOCTI
CMHarCciB Yepes nocuneHy enimiHawito (MPYHIHT) MikpormiansHUMm
KniTUHaMU € OOHUM i3 HUX [46,54].
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BucHoBKH

1. POM — cyKkynmHICTb NOpYLUEHb MOBMIEHHS Ta MUCIIEHHS,
LLIO CTOCYHOTbCS NepeBaxHo 1oro opmu. [Ans KniHiko-Herpo-
Bi3yarnisaLiiH1X JOCMiMKeHb 3aCTOCOBYOTb CMPOLLEHE PO3pis-
HEHHsI MO3UTMBHOTO Ta HeraTueHoro POM 3a wkanoto PANSS.
MosutueHuin POM BUABNSETLCS Oe30praHisauieto npouecis
MUCIEHHS (MOBMEHHEBOI CEMaHTWKM), MaHipecTye cumntTomamu
«CXOIPKEHHS! 3 PEOK, 30iMbLLEeHHS 0BCsry MOBMEHHEBOI MPOAYK-
Liii, BUKOPUCTaHHS HOBMX cniB. HeraTveHuii POM BusBnsSieTbCS
NepeBaxHO PErynsaToOpHUMU NOPYLUEHHSMU MUCTIEHHS Ta MOB-
neHHst (BiAHICTb, CNOBINbHEHICTb, CTEPEOTUMHICTb, KOHKPETU3MM).

2. 3a paHummn mopcomeTpuyHoi MPT, po3suTok 060X hopm
POM acouiioBaHmin 3 aTpodhieto HEMPOHATBHIX Kifl, MOB’'A3aHMX
i3 KOHTPONEM KOTHILil Ta iMAYNbCiB (MPedpoHTanbHa Ta nepeaHst
MosicHa kopa), emMoLiinHoi 0bpobku (amirgana), abcTpakTHOro
MWCIIEHHS Ta ysIBU (naTeparnbHa noTunuyHa Kopa).

2.1. € dyHgameHTanbHi MOPQONOriyHi BiAMIHHOCTI Mix
MO3UTUBHUM i HeraTuBHUM POM. YHikanbHOW ocobnuBicTio
nosutuaHoro POM e atpodisi CTpyKTYp NiBOT CKPOHEBOI YaCTKH,
MOB'AA3aHMX i3 MOBMEHHSM, LLIO MPWU3BOAMUTL 10 PO3NajiB ceMaH-
TUYHKX (oyHKLUiA. HeratueHmin POM acouitoeTbes nepegyciv 3
YP@KEHHAM MPEPPOHTO-LIMHIYTIIPHIX Kifl, LLIO € aHATOMO-(PYHK-
LlioHanbHUM cyBCTPaTOM BUKOHABUMX (OYHKLLA.

2.2. Tligyac BipTyanbHO-rCTONOMYHUX JOCHimMKEHb BCTAHO-
BWNW HU3Ky 0COBNMBOCTEN pisHUX hopm POM Ha KniTvHHOMY Ta
CcyOKniTMHHOMY piBHSX. OBUABI hopmm NoB'a3aHi 3 binatepans-
HUMW 3MiHAMU aCTPOLMTIB i AEHAPUTHUX LUMMIB Y 3amnyyeHnx
aHaTOMiYHUX AinsHkax. MosutmneHuin POM Takox acouitoeTbes
3 NaToNoriYHUMU 3MiHaMu MIKpOTIiT y ABOX NiBKYNSX MO3KY. [pu
HeraTueHoMY P®M mikpornianbHi NopyLUEHHS BUSBISKOTb NULLE
B Npagii remicgoepi.

2.3. BwupasHiLLi MikporniarneHi 3iHM (nepeBaxHO HaaMipHWIN
CUHAMTUYHUI NPYHIHT) CBigYaTb NPO BaXIMBICTb MeXaHi3mis
HEPOPO3BUTKY Y I'eHE3i MO3MTUBHKX cumnTomiB POM npm Luu-
30cbpeHii. 3anyyeHHst acTpornianbHUX ypaxeHb nepenbadae
HEeraTMBHUM BNMWB HA rnyTaMaTtepriyHy TpaHcMicio npu 0box
thopmax POM i HeobXigHICTb CTBOPEHHS BigMoBigHMX ncyxodap-
MaKoInoriyHMX cTparterin.
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MacuBHa roctpa nereHeBa embonisi — pigkiCHUI | HebeaneyHuit Ans XUTTS CTaH, SKUIA Kapaioxipyprit BU3Ha-
YaKTb Y KMiHIYHIA NpakTuLi. HeaBaxaloum Ha Te, L0 CUCTEMHIIA TPOMBOMI3NC YacTo NPU3HAYaKTb KPUTUYHUM
naujieHTam [ns nokpaLleHHs nereHeBoi Nepdysii Ta 3MEHLLEHHS NOCTHABaHTaXEHHS MPaBOro LUMYHOYKA,
XipypriyHe NikyBaHHS € anbTepHaTUBHAM 00'€KTUBHIM BapiaHTOM Yy pasi HeedheKTUBHOCTI abo HEMOXIIMBOCTI
TpoMGONITUYHOT Tepanii.

Meta po60T1 - BU3HAYUTU OOLINBHICTb BUKOHAHHS NnereHeBoi TpoMbeMbonekToMii y pasi HegocTynHocTi abo
HEMOXIMBOCTI CUCTEMHOrO TPOMOONI3NCY ANS ONTUMI3aLLi NPOTOKONIB NiKyBaHHS NaLieHTiB i3 Tpomboembonieto
nereHeBol apTepii BUCOKOrO PU3IKY, LLIO CyNPOBOAXKYETLCS reMOAVHAMIYHOK HECTaBINbHICTHO.

Marepiaau i meToan. HaBegeHo KIiHiYHI BUNaaKku nauieHTiB i3 Tpomboembonieto nereHeBoi apTepii BUCOKOro
PW3KKY, LIO BM3HAYEHA 3@ AAHUMU MyNbTUCTIpanbHOI KOMM'HOTEpHOI ToMorpadii 3 BHYTPILIHBOBEHHUM KOH-
TpacTyBaHHsM Ta obpaxyBaHHsM iHaekcy Minnepa. B o6ox Bunazkax CTaH nauieHTiB nig Yac HaaXOmKEHHS
KPUTUYHWIA, 3yMOBMEHWIA FeMOAVNHaMIYHOK HECTaBINBHICTIO, LLO LWBMAKO NPOrpecyBana, BUPaXEHO NEreHEBO
rinepTeHsieto Ta NPaBOLLITYHOUKOBOK) HEAOCTATHICTIO.

PesyabTaTi. XBOpIi YPreHTHO AONpasneHi B onepaLiiiHy 3i 3Ha4HOK fecaTypauieio, Taxikapaieto, y cTaHi me-
AVKaMEHTO3HOT cefjaLlii Ta 3 BUPaXKEHOIO rinoTeH3iet. Bxogsaum 3 TAXKOro CTaHy Xsopux Ta 6epyyu 4o ysaru
pesynbratv TomMorpadii, nauieHTam BUKOHaNM eKCTpeHy nereHeBy TPOMOeMBONEKTOMIto 3a MOANGIKOBaHO
XipyPriYHOK TEXHIKOIO 3 BUKOPUCTAHHAM LUTYYHOrO kKpoBoobiry 6e3 runbokoi rinoTepmii 4n nonepeyHoro ne-
PETUCKaHHS aopTu.

BucHoBku. [0BHa KNiHIYHa peMiCis, L0 € Pe3ynbTaToM KiiHiYHUX CNOCTEPEXEHb, HABEAEHNX Y LibOMY AOCHIMKEHHI,
NiaTBEPIKYE AOLINBHICTb BUKOHAHHS BifKpUTOI nereHeBoi TpombembonekTomii y komBiHaLlii 3 aHTUKOarynsHTHOW
Tepanieto y naujeHTiB i3 Tpomboembonieto nereHeBoi apTepii BUCOKOTO pU3MKY, LU0 CYNpOBOMKYETHCS reMoau-
HaMi4YHOK HecTabinbHICTIO, Ha OCHOBI KMIHIYHOTO [iarHO3y B KOHKPETHWX BUMaaKax.

CyuacHi meanuHi TexHonorii. 2024. T. 16, Ne 2(61). C. 152-160

Experience of urgent surgical thrombolectomy of high-risk acute massive
pulmonary embolism under parallel cardiopulmonary bypass: a case report

V. V. Osaulenko, K. 0. Chmul, R. |. Budahov

Massive acute pulmonary embolism is a rare and life-threatening condition that cardiac surgeons may encounter
in their clinical practice. Although systemic thrombolysis is often prescribed in critically ill patients to improve
pulmonary perfusion and reduce right ventricular afterload, surgical treatment is an objective alternative when
thrombolytic therapy is ineffective or impossible.

Aim. Determining the expediency of pulmonary thromboembolectomy in the case of unavailability or impossibility
of systemic thrombolysis to optimize treatment protocols for patients with high-risk pulmonary embolism
accompanied by hemodynamic instability.

Materials and methods. We present clinical cases of patients with high-risk pulmonary embolism as determined
by multispiral computed tomography with Miller index determination. In both cases, the condition of the patients
upon admission was critical, due to rapidly progressing hemodynamic instability, severe pulmonary hypertension,
and right ventricular failure.

Results. The patients were urgently brought to the operating room with severe desaturation, bradycardia, in a
state of medical sedation and with pronounced hypotension. Taking into account the patients’ severe condition
and the results of the tomography, we performed emergency pulmonary thromboembolectomy using a modified
surgical technique using cardiopulmonary bypass without deep hypothermia or transverse aorta clamping.
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Conclusions. The complete clinical remission resulting from the clinical observations described in this study
demonstrates the feasibility of performing open pulmonary thromboembolectomy in combination with anticoagulant
therapy in patients with high-risk pulmonary embolism accompanied by hemodynamic instability based on clinical

diagnosis in specific individual cases.

Modern medical technology. 2024;16(2):152-160

BeHosHa Tpomboembonis (BTE), wo Bkntoyae Tpom603
rnnbokux BeH (TI'B) Ta/abo Tpomboembonito nereHeBoi apTepii
(TENA), noB’sizaHa 3i 36inbLUeHHAM rnobanbHOi 3aXBOPHOBAHOCTI
Ta € TPETbOK HaMMOLLMPEHILLIO NPUYMHOK CMepTi Yy CBiTi [1].
TENA € Hebe3neyHnM s XUTTS CTAHOM 3 OLIHOYHWUM PiBHEM
3axsoptoBaHocTi 39-115 Bunagkis Ha 100 000 HaceneHHs, 3a
AaHumu €BponercbKkoro TosapucTaa kapgionoris [2]. MpoTsarom
OCTaHHiX 4ecATUniTb ONTUMI3aLis AiarHOCTUKM Ta MikyBaHHS
cnpusina NiHINHOMY 3HWXEHHIO 3aXBOPKOBAHOCTI T8 CMEPTHOCTI
Big BTE 3 12,8 % 10 6,5 % Ha 100 000 oci6 6e3 cyTTeBUX Big-
MiHHOCTEN 3a CTaTTIo0 XBOpUX [3].

TEJIA, He3Baxaroum Ha MOLUMPEHICTb, YaCTO 3aNMLLIAETLCS
HEMoMIYeHot0, OfHaK IMOBIPHICTb Takoro AiarHo3y nig vYac au-
dbepeHLinHOI aiarHOCTUKM B NaLIeHTIB i3 CepLeBO-NereHeBOK
CMMNTOMATMKOK 3aBXAMW BUCOKA. HesBaxaroum Ha npocToTy
JiarHocTukn Tpomboembonii, BUOip onTUManbHOMo MikyBaHHS
moxe 6yTun cknagHum i noTpebye BUCOKOT kanidikaLlii MeauyHoro
nepcoHany [4].

PaHHs knacudikauis Ha OCHOBI CTpaTudikaLii pusuky na-
LlieHTiB i3 rocTpoto nereHesoto emborieto ([TE) € 060B's13k0BOID
LNt BU3HAYEHHS! TEPaNeBTUYHOTO MeHeLKMEHTY. OCHOBO
nikyBaHHs roctpoi TEJA € aHTukoarynaHTHa Tepanis. NauieHty
3 MacvBHoK Tpomboembonieto nereHeBoi apTepii NoTpebytoTh
po3wupeHoi Tepanii ans penepdyaii. CuctemHmin Tpombonisuc,
XipypriyHa eMOONEKTOMIS Ta KaTeTepHi BTPYYaHHS € TepaneBTuY-
HUMK BapiaHTamu. Y pasi 3ynnHKu cepust abo 0BCTPYKTUBHOTO
LLIOKY, pechpakTepHOro 40 CTaH4APTHOTO NiKyBaHHS, CIifg po3no-
yaT MexaHiyHy reMoavHaMivHy MiZTPUMKY — BeHoapTepianbHy
eKcTpakopropasnbHy MeMbpaHHy OKCHreHaLlito.

CTBOpEHHs! MynbTUAMCLMNNIHAPHOT KOMaHAW pearyBaHHs
Ha Tpomboembonito nereHeBoi apTepii HUHI CTae CTaHAAPTOM
HaJaHHsa MeauyHoi gonomorn [5]. Akwo roctpy macueHy JIE
He [iarHoCTyBaTy i He MikyBaTW Ha paHHIN cTadii, BoHa Moxe
CMPYYUHATY FEMOAMHAMIYHY HECTabiMNbHICTb, MPABOLLIYHOYKOBY
HEedoCTaTHICTb, 0BCTPYKTUBHWI LLOK, WO NoTpebyBaTume Heram-
HOrO XipyprivHOro BTpyYaHHs [6].

Merta poboTtu

Bn3HaunTV AOLINBHICTb BUKOHaHHS nereHeBoi TpomMbembo-
NEKTOMIi y pasi HeLOCTYNHOCTi ab0 HEMOXMMBOCTI CUCTEMHOTO
Tpomboniancy Ans onTUMi3aLi NPOTOKOMIB MikyBaHHS NaLieHTIB
i3 TpoMb0eMbornieto NereHeBoi apTepii BUCOKOrO PU3NKY, LIO
CYNPOBOMKYETLCA reMOAVMHAMIYHOI HECTABINBHICTIO.

Marepianu i MeToAU AOCAIAKEHHA

Y pocnigxeHHi onucaHo A0CBIO BUKOHAHHS BigKpPUTOI
TpoMOEKTOMIi 3 NereHeBoi apTepii y reMoaMHaMIYHO HecTa-
OinbHMX NaLieHTiB i3 MacKBHOI Ta CyOMACMBHOK NEreHEBO

embornielo B yMOBax 3acTOCYBaHHS anapata LTy4HOro KpoBo-
06iry, HaBeEHO pe3ynbTaTh MOAAbLLOTO JTiKyBaHHS LIX BXOPKIX.

Kniniunuit Bunapok 1. MauieHT M., 37 pokis (nauieHT 1) go-
MpaBneHuii KapeToro LLIBMAKOI MEAWYHOI AONOMOTI 40 NpuiMarb-
Horo BigaineHHst KHIM «3anopisbka obnacHa kniHiyHa nikapHs»
30P 3i ckapramu Ha 3aaMLLKY, 0OMEXEHHST AUXaHHS, 3HIKEHHS]
TUCKY, YacTe cepLebuTTs, rocTpuin HabpsIK Y NiBil HYKHIN KiHLLiBL,
LLIO BWHUK Micns aneHaekTomii 6 gio Tomy. Bepyun oo ysarm kri-
HIYHY KapTUHy, y naLlieHTa npunycTunu po3sutok TESA. Ak meTog
«30r10TOrO» CTAHAAPTY AiarHOCTUKM MaLieHTy BUKOHANM Mynb-
TUCNipanbHy KOMM'IOTEPHY TOMOrpadito-aHrionynbMoHorpadito
(MCKT-AIT) 3 BHYTPiLLHLOBEHHNM KOHTPACTyBaHHAM. BusiBunu
03Haku cybmacueHoi TpomBoembonii rinok nereHeBoi apTepii,
po3paxyHKoBui inaeke Minnepa craHosus 19 6anis (puc. 1).

CraH nauieHTa panToBO NOTipLUMBCS, 3'ABUNNCS CKaprit
Ha BMpaXXeHy 3afuLKy B CMOKOI, MOTbMapEeHHs CBiAOMOCTI.
Buknukanu Gpuragy pearimaronoris, XBoporo nepeBeaeHo 40
BinAiNeHHs iHTeHcuBHOI Tepanii. O6’ekTUBHO CTaH navieHTa nig
yac ornsgy B nanarti BigZineHHs IHTEHCUBHOI Tepanii TSKKUR,
MOMNOXeHHs! OpTOnHOE. YacToTa anxanbHux pyxis — 27 3a 1 xs,
npw aycKynbraLii NereHb AUXaHHs CamMoCTilHe, ayCKyNETaTUBHO
wopctke, SpO, — 84 % 6Ges O,. IHcydrauis O, vepes nuuesy
macky, noTik 2 1/xe — SpO, = 98 %. [Mpu ayckynbTaLii cepus ToHm
NPUFAYLLEHi, PUTMIYHI, akLEHT |l TOHY Hag nereHeBoto apTepieto.
ApTepianbHuii Tuck — 90/60 MM pT. CT., 0IHAKOBUIA Ha 0DOX pyKaXx.
YacToTa cepLeBunx ckopodeHb — 112 3a 1 x.

MauieHTy BMKOHANM OyMIeKCHe CkaHyBaHHS BEH HIUDKHIX
KIHLBOK, LLIO BUSIBMIO OKITH03MBHI MNOEX0reHHi TPOMBOTUYHI Mack
3niBa y NPOCBITi NOBEPXHEBOI CTErHOBOI, NiAKONIHHOI, CypanbHOT
Ta 3aranbHoi BenuKorominkosoi BeH. O3Hak donoTaLlii Tpombis
He BMSIBNEHO.

3rigHo 3 noKanbHUM 4iarHOCTUYHUM MPOTOKOMNOM, A5 OLyHKO-
BaHHS dyHKUii npaBoro LwnyHouka (ML) xBopomy B ypreHTHOMY
nopsiaKy BUKOHAHO TpaHCTOpakarbHY exokapaiockonito (puc. 2).

MMig yac TpaHcTopakanbHoOi exokapaiorpadii y NOPOXKHUHI
npaBoro nepeacepas Ta nNpasoro LUNYHOUYKa BUSIBMEHO TPOM-
60TnYHi Macu poamipamu 53 x 20 MM, WO ikcyoTbCH A0
€BCTaxieBOro knanaHa Ta pnotyoTb yepes ¢ibposHe KinbLe
TpUKyCniganbHoro knanaHa. BusiBneHo rinepkiHes natepans-
HOIO KiflbList TPUCTYKOBOTO KrianaHa. HuxHsS NopoHUCTa BeHa
po3wupeHa, He konabye — 23 mm, 63 TpoMBOTUYHMX Mac. 3a-
(hikcoBaHO O3HaKM BCOKOI NEreHeBOI rinepTeH3ii, cepeaHin TMCk
y NnereHeBin aptepii — Ginblue Hix 50 Mm pr. cT. Mpasi Bigainm
nepeBaHTaxeHi. BUSBNEHO BUpaxeHy HeAOCTaTHICTb TPUCTYIT-
KOBOIO KrlanaHa (3BOPOTHUIA MOTIK +++).

Kainiunuii BUnapok 2. MauieHTka T., 47 pokis (navuieHT 2) go-
npaBneHa bpuragoto LWBMAKOT MeauyHoi gonomory Ao KHIM «3a-
nopisbka obnacHa kniniyHa nikapHsi» 30P i3 giarHozom TEJIA. 3i
CniB MeanpaLiBHMKIB LUBMAKOI, XBOpa BCTana 3 fiXka i 3Henpu-
TOMHINa. [ig Yac ornsgy CTaH nauieHTKM TshkKuiA. XBopa Mana
CKapri Ha BUPaXXEHy 3aAMLLKY, CTaH 30ymKkeHA. ApTepianbHuii
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Puc. 2. TpoM6OTUYHI MacK y NOPOXHWUHI MPaBOro NEPEACEPAS.
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Puc. 3. KT-aHriorpama, A€ BidyaAi30BaHO AeDEKTU HAMOBHEHHS CUCTEM NPABOI Ta AiBOI AErEHEBWX apTepiM.

Tabaunua 1. OuiHtoBaHHs cTyneHs TaxkocTi TEAA 3a Lwkanoto PESI

Kputepin MauienT 1 MauieHT 2
Bik, pokw 37 47

Cratb Y (10 6anis) X (0 6anis)
OHKONOriyHe 3aXBOPIOBAHHS B aHaMHE3i Hi (0 6anis) Hi (0 6aniB)
CepuieBa HeOCTATHICTb B aHAMHE3i Hi (0 6anis) Hi (0 6aniB)
XOg3J1 B aHamMHesi Hi (0 6anis) Hi (0 6aniB)
YCC>1103a1x8 Tak (20 6anis) Tak (20 6anis)
CAT <100 mm pr. cT. Tak (30 6anis) Tak 30 6anis)
YapP >303a 1 x8 Hi (0 6anis) Tak (20 6anis)
Temneparypa Tina <36 °C Hi (0 6anis) Hi (0 6anis)
3MiHW NCKXIYHOTO CTaHy Hi (0 6anis) Hi (0 6anis)
Sp0,<90 % Tak (20 6anis) Tak (20 6anis)
3aranom 17 137

XO3I: xpoHiyHe 06CTPYKTVBHE 3axBOptoBaHHS NnereHb; YCC: yacToTa cepLieBnx ckopodeHs; CAT: cuctonivHuii apTepiansHuii Tuek; YAP: yacto-
Ta AUXanbHuUX pyxis.
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TUCK HE BU3HAYEHO, YacToTa cepLieBUX ckopodeHb — 125 3a 1 xB,
yacToTa auxanbHux pyxis — 32 3a 1 x8, SpO, — 82 % 6es kucHe-
BOI MiATPUMKW. AYCKyNETaTUBHO AUXaHHS KOPCTKe, ocnabneHe
Y HWXHIX Bigainax. [ins crabinisauji ctaHy yxBanunm piLLeHHs
Mpo NepeBENEHHS MALIEHTKM Ha LUTYYHY BEHTUMALiI0 NereHb
(LBM), SpO, - 89-95 %. Y cTaHi MeankaMeHTO3HOI ceaaulii Ha
LUBJ1 TpaHcnopTyBanm Ha goobeTexenHs B 06¢asi MCKT-AT. Ha
TOMOrpaMi BUSIBIEHO 03HaK FOCTPOI MaclBHOI TpomMbBoemoonii
nereHeBoi apTepii 3 po3paxyHkoBuM iHaekcom Minnepa 34 6anm
— BUCOKMI pu3uk (puc. 3). Ans BOOOCTEXEHHS, MOHITOPUHIY Ta
BI3HAYEHHS TaKTVKW NiKyBaHHS XBOpa NepeBeaeHa 40 BiaaineH-
Hs1 IHTEHCUBHOI Tepanii.

3 ornsagy Ha TSXKICTb CTaHy naLlieHTiB BUKOHanM ctpatudi-
KaLlito puaukie 3a Lwkanoto PESI (mabn. 1).

3a wkanoto PESI obcTexeHi Hanexanu go IV i V knacis
TshkKOCTi TEJTA, WO CBIZYMIIO NPO BUCOKWIA | AYKE BUCOKUA PU3KK
PO3BUTKY YCKNAAHEHb i NETanbHOCTI.

CucteMHa aHTUKOarynsiHTHa Tepanist npusHadeHa Ha ctagii
ZiarHocTviku. [onpu fikyBaHHA B iIHTEHCVBHIN Tepanii Ta NigTpymKy
cuMnaToMiMeTUKaMu (odhamiH, HopagpeHaniH), CTaH 060X XBOpUX
MPOLOBXYBAB MOTPLLYBATMCA 3 MPOrPeCyBaHHSIM reMOAVHAMIYHOI
HecTabiNbHOCTI 1 03HaK OBCTPYKTUBHOTO LLOKY, KPUTWYHOI Npa-
BOLLIMYHOYKOBOI HEAOCTATHOCTI. Y LX BUNaZKax sik ONTUMarbHUIA
MeTOZ NiKyBaHHS NALJEHTIB (MiCNs OTPUMaHHS 3rofy YreHIB CiM'i)
KapgioxipypriyHa komaHza LeHTpY BUILLMIIA BUKOHATU EKCTPEHY
BiOKpUTY TPOMOEMOONEKTOMIO 3 NEreHeBoi apTepii.

Pe3yabtatin

XipypriyHy eMBONeKTOMIlo 34iNCHWNM 3a AOMOMOIOK0 cepe-
AVHHOT CTEPHOTOMIT, BUKOPUCTANM napanerbHuin LWTYYHWIA Kpo-
BOOOIr 6e3 NONepeYHOro NepeTCcKaHHs a0pTy 3 KapgionneriyHo
3YMUHKOK cepus, rmbokoi rinoTepmii. OnepaLito 3aincHUM 3a
CTaHAapTHOI METOAMKOIO KapaioXipypriYHOro BTpyvaHHs. Micns
BBEEHHS CUCTEMHMX aHTUKOAryNSHTIB | CEPEANHHOI CTEPHOTO-
Mi BUKOHanu JOCTyn Ao MaricTpanbHux cyauH. g vac pesisii
BUABUIM 36iNbLUEHHS PO3MIPIB CepLs BHACTILOK 30iMbLUEeHHS
MpaBuX BiAAinis, ix 3Ha4He 06’eMHe NepeBaHTaxeHHs!. BukoHa-
nn aopTo-6ikaBanbHy KaHMsLit, 3anycTUny anapar LUTY4YHOro
kpoBoobiry SORIN Stockert S5, 2020.

Onepalito B 060X BUNagkax BUKOHANM Mpu HOPMOTEPMIi
(36,4 °C), 3a ymoB naparnenbHOro LWTY4YHOro KpoBoobiry, cepLe
He 3ynuHanu. Buginsnv nepenHio CTiHKy nereHeBoi apTepii (JTA).
OcHoHui cToBBYp JIA poskpuBany Big kianaHa 0 po3rayxeH-
Ha JIA, poBxuHa pospisy — 5 cm. g vac pesisii Yepes pospisu
BUSIBUIIW BENMWKY KiNbKICTb 3MiLLIaHMX TPOMBOTUYHIUX Mac B 060X
rinkax J1A (puc. 4).

Ha cepuj, Lo npaLitoe, 3a 4OMOMOrOI0 acnipaTopis anapara
LUTYYHOTO KPOBOOGIry, MHLETIB i TOPAKOCKOMIYHUX YTPUMYBaYiB
BWKOHaMM TPOMGeMOONEKTOMIIO 3 OCHOBHOIO CTOBOYpa Ta rinok
nereHeBoi apTepii; 3aranbHuin 06’em — 80100 mn (puc. 5).

[ig Yac NOBTOPHOI PEBI3ii 40 PiBHS AOMBOBWX FifIOK IEreHEBOI
aptepii TpombiB He BusBMAM. OCHOBHWIA CTOBOYp NnereHeBol ap-
Tepii yLUMnM ABOPSAHMM 0BBMBHUM LIBOM. BukoHanu rmmubokumin
Macax HKHIX KIHLIIBOK Y MPOEKLLT CyAMHHOTO NyyKka Ta YePEBHOI
CTiHKM Y MPOEKLIi HUXHBOI NOPOXHWUCTOI BEHM 0 repmeTuaaLlii
CTIHK1 NpaBoro nepescepas Ta 3HATOro TYPHIKETY 3 HUXHBLOT Mo-

POXHWUCTOI BeHU. B 060X BNaakax BUKOHaNM PEBi3ito MOPOXHUH
npasoro nepeacepas Ta M. Y nauieHTa 1 3 OCTaHHIX TakoX
BAANOCS BUKOHATU TPOMOEKTOMIlO.

Buxig 3 nepdysii Ta 3akiHYeHHs1 onepaLii — cTaHAapTHO.
3ararnbHuin Yac onepaTuBHOrO BTPyYaHHs cTaHoBMB 160 xB Y
nauienta 1, 180 xB y naujeHTa 2. TpuBanicTb WTYYHOMO KPOBO-
0biry — 47 xB Ta 53 x8 BignoBIgHO.

MauieHTn ekcTyboBaHi oapasy Micns 3aBepLUeHHs onepavii
Ha onepaLliiHomy CToni, ofpa3dy poanoyara aktueialis. licns
OnepaTWBHOIO BTPYYaHHS XBOpi nepeBefeHi 40 BigAdineHHs
peaHimaLii Ta iHTeHCKBHOT Tepanii Ans uinogoboeoro cnoctepe-
XEHHs1. 3aBOsKM Pi3KOMY 3HIDKEHHIO TUCKY Y JTA TpomBekToMis
3HauHo possaHTaxysana lLL. Lle gano amory He Baasatucs 4o
MO3WTWBHOI IHOTPOMHOI NATPUMKM, TOMY O COMATWUYHOTO Bifdi-
NEeHHs navjieHTV nepeBegeHi Ha 1-2 foby nicns onepadii nicns
0CTaTOYHOI cTabini3alii cTaHy.

[nHamiky exokapgiorpachivyHMX NOKa3HUKIB NaLieHTIB HaBe-
[eHo y mabnuyj 2.

Yxe Ha 5 noby nicnst onepaT1BHOrO BTPYyYaHHs Mig vac yrb-
TpacoHorpadhivHOro AOCHIMKEHHS HE BUSIBNANM Byab-sKUX BHY-
TPILLHBOMOPOXHUHHUX YTBOPEHD, 3aDiKCOBAHO PO3BAHTAXKEHHS
npaBuX BifAinie cepus, NOKpaLLEHHs CKOPOYyBaribHOI 34aTHOCTI
niBoro LunyHouka. Micns Bunucku y nauieHTiB 36epiranack MiHi-
MarnbHa perypritalis Ha TpuKycrigansHOMY KranaHi Ta Knanai
nereHeBoi apTepii, a TaKoXX 03HaKM Nerkoi nereHeBoi rinepTeHaii.

Ak aHTUKOarynsHTHY Tepanito 3acToCcoBYBarn HU3bKOMONe-
KynsipHi renapuHn — eHokcanapuH Hatpito (KnekcaH®) nigLukipHo
3 po3paxyHKy 1,5 mr/kr. [ins nokpalleHHs nereHeBoi nepdysii
3acTocoByBanu annpocTaaun (BasonpocTaH®). 3aranbHuii cTaH
navjieHTiB KOPEIOBaB i3 MOMiNLLEHHAM exokapaiorpadivyHoi kap-
TUHV Ta pe3ynbTaTia TlabopaTopHX A0CTigKeHb. XBOPI BU3HaYa-
NV 3aranbHe NONIMNLUEeHHsS CaMOoNOYyTTS, BIACYTHICTb 3aMLLIKN Ta
Gonto 3a rpyaHMHOK. AKTUBI3aLiS NPOLOBXKYBanacs BECh Nepios
nepebyBaHHs NaLiEHTIB y NikyBanbHOMY 3aKnagi.

MMicna onepalii y XBOpWX SIK YCKNagHEHHS AiarHOCTOBaHO
BEHTUNATOP-acoLiioBaHy MHEBMOHIiK. [Mig Yac KOHTPOMbHOI
MCKT-ATI" BUsiBUM O3HaKKM NETKOT NereHeBoi rinepTeHsii; Tpom-
GoTnyHi Macu y npocsiTi J1A Ta i rinok NoBHICTHO NidyBanmcs.

Ha 8 ta 14 goby nicns onepaT1BHOTO BTPyYaHHs NaLieHTL
B 3aJ0BITbHOMY CTaHi BUNWCaHi Ha ambynaTopHe mikyBaHHs!
nig CnocTepexeHHs! CiMelHoro nikapst. Ak pekoMeHaalio me-
AVKaMeHTO3HOI Tepanii nawjieHTam npuaHadanu pueapokcabaH
(KcapenTo®) i cunpaHadin.

Takox nicnst BUMMCKM XBOPUM PEKOMEHZOBAHO BMKOHATY
nabopaTopHUi TECT Ha reHeTU4Hy Tpombodinito. BuseneHo
MO3WTMBHI pesynbTaTy Woao MyTauin reHa EPCR G4678C (ro-
MO3UroTHWiA), reHa npotpom6iHy G20210A (reTepo3nroTHuin) Ta
myTauii cpaktopa Xl V34L (retepoaurothuin), MTHFR C6677T
(retrepoaurotHuit), PAI1 4G/5G (reTepoauroTHuit) y navieHTa 1;
myTaLito 20210A reHa dhaktopa |l sropTaHHst KpoBi (MPOTPOMGIHY)
B reTepo3UroTHOMY CTaHi, anenb 4G rena iHribitopa aktueatopa
nnasMiHoreHy-1 B roMO3MIrOTHOMY CTaHi y naLlieHTa 2.

[ig Yac NOBTOPHOI KOHCYNbTaLi NaLieHT He Manu ckapr Ha
3aMLLIKY, 3arpyauHHIiA Ginb; XBOPI BU3HAYanu afekBaTHy Tomne-
PaHTHICTb 0 (Pi3M4HNX HaBaHTaXeHb (| hyHKLIIOHaNbHMIA Knac 3a
NYHA). MauieHTv noBHicTi0 peabiniTyBanmcst B colianbHoMy Ta
TPYLOBOMY acreKTi, TOBEPHYMNCA [0 aKTUBHOTO CNOCOBY XMTTS.
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Puc. 5. BupaneHi 3ryctki TpoMOOTHUHKX Mac 3 0CHOBHOrO CTOBOYpa AereHeBOi apTepii Ta FOAOBHMX rinok: A - nauieHTta 1; b - nauieHTa 2.
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Tabaunua 2. ExokapaiorpadiuHi AaHi XBOPHX 3 Yacy HAAXOAKEHHS A0 NePLLIOT KOHCYAbTALLi MICAS BUNUCKM

ETan pocnigxeHHs MauieHT AopTanbHun MitpanbHui TpucrtynkoBui CTNA, OB JIll, | KOO JILU,
KnanaH KnanaH, KnanaH*® MM pT. cT. | % Mn
(3-cTynkoBwmit), | Apmax
Apmax
Min yac rocnitanisauii MaujeHT 1 7,1 MM pT. CT. 2,1 MM pT. CT. 3BOpOTHUMIA NoTik +++ | 68 41 156
Mauient2 | 6,9 MM pT. CT. 1,69 MM pT. CT. 3BOPOTHMI NOTIK +++ | 65 38 160
5 geHb nicnsa onepavii MauieHT 1 7,3 MM pT. CT. 2,6 MM pT. CT. 3BOPOTHUIA NOTIK + 27 57 128
Mauient2 | 5,05 MM pT. CT. 1,32 MM pT. CT. 3BOPOTHMIA NOTIK ++ 28 58 137
24 peHb nicng onepauii | MNauieHt 1 6,2 MM pT. CT. 2,3 MM pT. CT. 3BOPOTHUIA NOTIK + 20 60 105
MauieHT 2 3,6 MM pT. CT. 1,22 MM pT. CT. 3BOPOTHUIA NOTIK + 24 61 115

Apmax: rpagieHT Tcky Ha knanani; CTITA: cepegnin Tuck y nereHesin aptepii; ®B JILL: dpakuia Bukugy niBoro WnyHouka;
KOO NLW: kiHueBo-giacToniyHnin 06’eM MIBOTO LWNYHOYKa; *: CTYMiHb perypritavii.

06roBopeHHA

CuwmnTtomu JIE: 3aguiuka, 6inb 3a rpyanHOK, KPOBOXapKaHHS,
CWHKOMe Ta apTepianbHa rinoTeH3is — 4acTo He € BUCOKOCNELM-
ivHumu. Y gocnimkenHi S. Takahashi et al. (2022), wo Bkrtovano
79 330 nauienTis, BTE y nonoswHi Bnaakis giarHoctoBaHa nig
yac rocnitanisalii 3 NpUBoaY 3aXBOPOBaHb, ki He NOB'A3aHi 3
BTE [7].

OcKinbKu KMiHiYHi MpOsIBY He € JOCTaTHLO YHIKanbHUMK Ta
YyTIMBMMM, OCOBNMBO B NALEHTIB i3 MacBHOK HOPMOH i He-
CcTabinbHOI0 reMoayHaMIKOI0, TepaneBTUYHE BIKHO yKe By3bKe.
MNosigomnsinm, wo maxe 10 % nauieHTiB i3 CMMMNTOMATUYHOO
TENA nomupatots npotarom 1 roguHu nicns noyatky [8]. Tomy
LIBMAKA AiarHOCTUKa € OyXe BaXIUBOH.

MynktucnipansHa KoMm'loTepHa ToMorpadis-aHrionynbMo-
Horpadist € «30M0TUM» CTaHAAPTOM [iarHOCTUYHOI Bisyaniaalii
ANst BUKIOYeHHs embonii nereHeBoi aptepii [9]. MCKT-AMI
— HaVNOLUMPEHILLINA IHCTPYMEHT ANS LWBMAKOI 4iarHOCTUKN Ta
cTpatudikaLlii pruauky, Lo 3abe3nedye BidyanisaLlito po3TaLlyBaH-
Hs1 TPOMOIB Y MaricTparbHX NIEreHeBMX apTepisix NPUHaMHI 1O
cermeHTapHoro pieHsi. FocTpy TEJIA knacudikytoTb Sk MacusHy,
cybmacmsHy Ta embonito JTA 3 HopmarnbHO remoguHamikoto. Ma-
cvBHy TEJIA BU3Ha4atoTb 3@ HAsiBHICTIO TPOMOOTUYHIX 3rycTKiB
B OCHOBHOMY CTOBOYpi NnereHeBoi apTepii, WO MOXHa BUSBUTM
nig yac MCKT-AIT [10].

FAKWo y nauieHTiB po3BMUBAETLCS TSXKA reMoauHamiyHa
HecTabinbHiCTb abo BOHW He MOXYTb ByTU TpaHCMOPTOBaHI
ans MCKT-ATTT, To TpaHcTopakanbHy exokapaiorpadito Tpeba
BU3HAYaTV SK KPUTUYHO KOPUCHMIA IHCTPYMEHT ANs hjarHoCTu-
k. TpaHcTOpakanbHa exokapgiorpadis gae 3mMory He Tinbku
BW3HAYMTU po3TaLLyBaHHs TPOMOY, ane 1 OLiHUTL CTPYKTYpY Ta
dyHKkuito ML [11].

Micnst BCTAHOBNEHHS! AiarHo3y MacuBHOI NereHeBoi emborii
HeobXiOHO HeraHo noyvaTn MeaukameHTo3He abo XipyprivHe
nikyaHHs. Tunu nikyBaHHs rocTpoi embonii nereHeBoi apTepii
3anexatb Bif KIiHIYHOT KapTUHW. AHTUKOArynsHTHa Tepanis Ta
CMCTEMHUIA TPOMBONI3NC € CTaHAAPTHUMI METOLAMM TiKyBaHHS
rocTpoi TpomboemMbonii NereHeBoi apTepil, ane BOHW NpU3HaYeHi
AN reMOAMHaMIYHO CTabinbHMX NauieHTiB [5]. Y reMognHamiyHo
HecTabinbHOro NaLieHTa pilieHHs PO BUKOHAHHS XipyprivyHoi em-
BonekTomii Moxe ByTn yxBaneHe 3a KniHiYHUMU KpuTepismiu [12].

DNocnimkenns Y. H. Lee et al. (2021) mano Ha MeTi NopiBHSATH
BVXKMBAHICTb i YaCTOTY PELMAMBIB Y NALJEHTIB, SKUM 34INCHANN
Tpombonisnc, Ta XBOpUX Micns XipypriyHoi emOonekToMmii sk
Tepanito nepLuoi niHii. ABTOPK He BUSIBISM iCTOTHOI Pi3HNLL MiX
TMnamm penepaysinHoro nikyaHHS oo 30-4eHHOI CMEPTHOCTI
(15 % i 13 % BignosigHo). BTim, TpomGonianc acoLiioBaHuMi i3
BULLMM PU3MKOM iHCYMBTY Ta MOBTOPHOMO BTPyYaHHs yepes 30
AHiB. TpomboniTUyHa Tepanist TakoX NOB'sI3aHa 3 BULLIOK 4acTo-
Toto noBTOpHOI TEJTA, Lo noTpebyBarna NoBTOPHOI rocniTanisavii
(7,9 % nopieHsHO 3 2,8 %) [13].

Y pocnipkenni H. Moldovan et al. (2021) nokasaHo, Lo
XipypriyH1n MeTog — ONTUMarnbHUI Nig Yac NikyBaHHS, OCKISbKY
CMpUSIB KPaLLOMY YCYHEHHIO LIEHTpanbHOI eMbonii nereHeBoi
aptepii. Kpim Toro, xipypriyHa embonekTtomiss BUKOHaHa mig
MpsIMOLO Bidyanisaulieto, TOMy Xipypri1 Manwu amory mobinisyaru
LIeHTpasIbHMI 3ryCTOK i 3ryCTKM, LLO MOLLMPHOKTLCS B NobapHi Ta
HaBiTb cermeHTapHi rinkv [14]. Sheludko S. et al. (2023) 3pobunm
BMCHOBOK, LU0, HE3BaXKAKUM Ha TPABMATWNYHICTb onepaLlii (ToBHa
CepeauHHa CTepHOTOMISY), BigkpuTa TpoMbekToMis 3abe3nedye
0CTaTOYHE MiKYBaHHS, 3HKYIOUM PU3NKW peumamnBy abo He-
MOBHOrO Nni3ucy embona B cucTemi nereHeBoi aptepii. MNoBHe
BuaaneHHs embona weuako 3Hmkye Tuck y MU Ta 3anobirae
Pi3KOMY 3HIDKEHHIO FeMOAMHAMIKM, WO MOXE BUHWKHYTU Npu
HenosHOMY nisuci Tpomby [4]. Okpemi kapaioTopakanbHi Xipypr
NiKYIOTb LieN CTaH, BUKOPUCTOBYHOUM Ty CaMy TEXHIKY, LLO 1A npu
XPOHiYHil embonii nereHeBoi apTepii, Sika peLunanBye, 3 M1HOKoH
rinoTepMieto Ta 3ynuHKo kpoeoobiry. OgHak Liew niaxig 3assnyan
NpM3BOAMTL [0 HEBPOIOriYHMX abo cnnaHxHivHuX npobnem i3
rinonepdyaieto [15]. AKLLIO LS MeTOAVKa He € BKpai HEObXiaHOH,
TO Ans 3anobiraHH MOXITMBUM YCKINAOHEHHSM i MPUCKOPEHHS
nicnsionepavinHoro BigHoBneHHs navjeHta y KHIM «3anopisbka
obnacHa kniHiyHa nikapHs» 30P kepyemocs XipypriyHum npoTo-
KOMOM, LU0 € edhekTUBHUM A71s NikyBaHHA MacuBHol TEJIA 6e3
rIMBOKOI rNOTEPMIT Yy 3yrnHKN KPOBOOBIry.

Y pocnigxeHHi QiMin Wang et al. (2020), wo Bkntovano 41
xBoporo, B 17 (41,5 %) Bunagkax AiarHOCTOBaHO CybMacyBHy
TENA, y 24 (58,5 %) — macvBHy TEJIA. Cepegniit yac cep-
LieBO-NereHeBoro WyHTyBaHHs ctaHosuB 103,2 + 48,9 xs; 10
(24,4 %) nauieHTam npouenypy 3gifcHUNM Be3 nepeTucKaHHs
aopTu. TpuBanicTb LUTYYHOI BEHTUNSALIT NereHis ctaHoBuna
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78 rop (mianasoH — 40-336 rog), nepebyBaHHs Y BiAAINEHHI iH-
TEHCMBHOI Tepanii — 7 gHiB (aianasoH — 3—13 aHie), nepebyBaHHs
B nikapHi — 16 gHiB (giana3oH — 12-23 aHi). 3aranbHuii piBeHb
rocnitanbHoi netansHocTi ctaHoBmB 7,31 % (3/41). AKLOo BUKntO-
4NTW [Ba BUMAZKM CUCTEMHOrO TPOMOOMi3nCy, TO NETanbHICTb
Byna Hu3bKoto (2,56 %, 1/39), HaBiTb konm nepes onepadieto 6yno
2 BUMaAKM 3ynuHkK cepug. IMig yac CnocTepexeHHs BU3HauMnm
MOKPaLLEHHs (OyHKLiT NPaBoro LUyHOYKa naLlieHTiB nicns one-
pauii. 3achikcoBaHO BUMaZKV CMepTi, MOB'S3aHi 3 peLyanBHOK
TEJA Ta XpOoHIYHO NereHeBoto rinepTeH3ieto, xova 3 nawieHTy
nomepnu Big LepebparnbHOi BHYTPILUHbOYEPEnHOI KPOBOTEM,
paky LUnyHKka Ta paky Mosky Yepes 1, 3 Ta 8 pokiB BignoBigHO
nicnsa onepauii [11].

[NicnsionepallinHe nikyBaHHs nauieHTiB i3 MacueHoo TEJIA
3a3Buyan cknagHe, 0cobnMBO Yepes TpMBasicTb onepalii Ta Yac
€KCTPEHOTO CEPLIEBO-NErEHEBOrO LLUYHTYBaHHS!. TOMY YHUKHEHHS]
rinoTepMiYHOT 3yNWMHKM Aae 3MOTy NPUCKOPUTY NicnsionepadinHe
BiQHOBIEHHS, 3MEHLLIE HEraTUBHUIA BMNWB riNOTEPMIi Ha PYHKLIiHO
HUPOK i ToNoBHOMO Mo3Ky [16]. [ns 3ynuHku KpoBoobiry Heob-
XigHa oyxe Hu3bka Temnepatypa Tina (18-20 °), wo noTpebye
TPMBANOro Yacy AN OXONOMKEHHS Ta 3irpiBaHHs. Lle 3HauHo
30inbLUye TpyBanicTb onepavii Ta NiaBULLYE PU3MKN HUPKOBWX i
HEBPOMOTiYHNX YCKMagHeHb. Kpim Toro, 3ynuHKy KpoBoobiry He
MOXHa nigTpymMyBaTh BinbLue Hix 30 XBUNWH 6€3 NOLLKOMKEHHS!
TKaHWH, TOMY Xipypr Mae NOBTOPHO 3irpiTu naLieHTa, NpOBECTM
1ioro penepays3ito NPOTArOM NEBHOMO Yacy, a NoTiM 3HOBY OXOI10-
antn. Takui nigxig acouiioBaHWI 3i 3HAYHUMK 3aTpaTamMm Yacy,
SKUX MOXHA YHUKHYTMW 3@ SOMOMOTOK METOAMKM, SIKY HaBenw.

[JiicHo, 3anponoHOBaHWIA MPOTOKON CKOPOUYE i Yac onepadi, i
nicnsionepaLiiHiiA Nepios BiGHOBNEHHS Y BiAAiNEHHI iHTEHCUBHOI
Tepanii. Tak, CKOpO4YEHUI Yac EKCTPEHOIO CEepLIEBO-NEreHEBOM
LUYHTYBaHHS! CNPUSIE 3HKEHHIO reMOAMIIoLi Ta 3anansHoi pe-
aKLii, @ OTXe 3MEHLLYe pU3KnK LiepebpanbHoro, NereHeBoro Ta
HWPKOBOrO HabpsIKy Ta NPUCKOPOE NEPEBEAEHHS 3 BifiNEHHS!
iHTEHCMBHOI Tepanii.

OTxe, MynsTUAMCUMNAIHAPHWIA NiXig 4O NiKyBaHHS LibOro
3aXBOPIOBAHHSA B MOEAHAHHI 3 PETENbLHOK XipypPriYHOW TEXHI-
KOK B OCTaHHi POKM 3HW3MB CMEPTHICTb, 3pOOMBLUM XipypridHy
embonekTomito Be3neyHo NpoLeaypotd 3 HU3LKUM PIBHEM
CMEPTHOCTI, SIKLLO Ti BUKOHYIOTb Ha PaHHIX CTagisX 4OCBIAYEHi
komaHau. BigTak € Bce Ginblue AoKa3iB LLOAO PO3LLMPEHHS Kpu-
TepiiB xipypriyHoi TpombembonekTomii y nauiexTis i3 TEJIA Ta
03Hakamu reMoaMHaMi4HOI HecTabinbHOCTI, AUChYHKLji NpaBoro
LUMyHOYKa, 0BCTPYKTUBHOTO LUOKY [17].

BucHoBKHU

1. Y pocnimkeHHi 3adhikcOBaHO XOPOLLNIA KIIHIYHUIA pe3yrib-
TaT XipypriYyHoro nikyBaHHS NawieHTiB i3 FOCTPOK MaCKBHO Ta
cybmacyBHoto dhopmMoto Tpomboembornii nereHeBoi apTepii Bu-
COKOrO PU3MKY i3 3aCTOCYBaHHSM anapata LUTYy4YHOro KpoBoobiry
6e3 rmubokoi rinoTepMii Ta NONEPEYHOrO NEPeTUCKaHHS aopTy.
Lle ninTBepmxye 6e3neyHiCTb HaBeaeHOi OnepaTMBHOT METOAMKN.

2. Mig yac nikyBaHHs MacuBHOI Ta/abo cybmacyeHoi TEJA
BWCOKOTO PU3MKY BiAKPUTY TPOMBEKTOMIKO MOXHA BU3HAYUTU SIK
anbTepHaTVBY NEPLUOI MiHii CUCTEMHOMY TPOMOONI3NCY, KONM BiH
HEMOXIBMI aB0 HEJOCTYMHMIA, SKLLO € 03HaKW reMOAUHAMIYHOI

HecTabiNbHOCTI, TSKKOI NPaBOLLYHOYKOBOI HEZOCTaTHOCTI,
OBCTPYKTUBHOTO LLIOKY.

3. MynbTuaucumnniHapHui nigxig 3i WBWAKOK HeiHBa-
3MBHOIO AiarHOCTUKOK, HaNEeXHo CTpaTudikaLlieto pusuky Ta
[OCTYMHICTIO HEranHoro XipyprivHOro fikyBaHH Mae BUpiLLanbHe
3HAYEHHS 41151 JOCATHEHHS! MO3UTUBHIX PE3yNbTaTiB.

4. BUKOHaHHS rEHETUYHOrO TeCTy Ha TpoMbodinito i npu-
3HaYeHHs npenaparis 3 rpyn HOBUX OPanbHUX aHTUKOAryNsHTIB
Yy pasi MO3WUTUBHOTO pesynbTaTy BU3HAYEHO SK pekoMeHZalito
MepLLIOro Kracy B 0cib Morofdoro Biky 3 rocTpoto MacueHo TENA
BUCOKOTO PU3MKY.

5. MCKT-AIMT sanuwiaeTbest HanbinbLu 4OCTOBIPHUM IHCTPY-
MEHTaNbHUM METOAOM AiarHocTukn TEJTA 3 BUCOKMM DPiBHEM
YyTNMBOCTI Ta cneLmniYHoCTi.

MepcnekTuBM NopaAbLIMX AOCAiAKEHb. POPMYBaHHS KMiHiY-
HWX rpyn cnewianicTie cepen nikapi NEPBUHHOI NTaHKW, OPIEHTO-
BaHUX Ha NikyBaHHs TpombBoembonii nereHeBoi apTepii, Moxe
MONINLUMTK pesynbTaTi MiKyBaHHA LUASXOM iHAMBIAYanbHOrO
nigxogy Ao koxHoro Bunaaky TESA. Tomy HeobxigHo noiHgop-
MyBaTu fnikapiB-CTaXepiB | TepaneBTUYHOM Npodqisio, i Xipypris
Mpo porb XipyprivHoi TpombembonekToMmii 3 nereHeBoi apTepii y
nikyBaHHi rocTpoi BeHo3Hoi Tpomboembonii, 0cobnmBo B LIEHTPaXx,
LLI0 MatoTb JOCBIA TaKWX XipypriYHUX BTPyYaHb. HOBi JOCTImKEHHS
pesyrsTatiB eMOONEKTOMIl NereHeBoi apTepii MaroTb BUpILLATbHE
3HaYeHHs ANs ONTUMI3aLlii yXBaneHHs piLleHb OO NPOTOKOMIB
nikyBaHHS rocTpoi macveHoi TEJTA, nigBuLeHHst 0BisHaHOCTi
LLOAO BapiaHTiB XipypriYHOro nikyBaHHS Ta KOOpAMHALT MixX
yneHamu aobpe nigroToBNEHOT MiXAUCUMNNIHAPHOT KOMaHaW.
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