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Obesity and bariatric surgery are global challenges; however, long-term postoperative patients may develop
disorders of iron and vitamin metabolism that culminate in anemia. Timely laboratory surveillance is essential
to detect preclinical deficiencies.

The aim of the study: to evaluate changes in anemia panel indicators in patients after sleeve gastrectomy in the
long-term postoperative period.

Materials and methods. A retrospective cohort of 114 adults with morbid obesity who underwent primary sleeve
gastrectomy was analyzed. Preoperative anthropometry and anemia panel were within reference limits. Laboratory
follow-up included hemoglobin, ferritin, serum iron, transferrin, and vitamin B12, assessed preoperatively and
at 36 months after SG (overall observation period up to 60 months). Statistics: Kolmogorov—Smirnov, Levene,
Wilcoxon for paired non-normal data, Pearson correlations, and multivariate linear regression (predictors: serum
iron, ferritin, transferrin, vitamin B12); significance p < 0.05.

Results. At 36 months, anemia was present in 23.7 % (27/114). Compared with baseline, Hb decreased from
143 [136.0-150.0] to 136.7 [127.7-142.0] g/L (p = 0.001), serum iron from 20.8 [17.0-23.7] to 11.6 [3.9-18.8]
pmol/L (p = 0.001), and ferritin from 126.2 [90.7-191.0] to 10.9 [9.4-95.5] ng/mL (p = 0.001); vitamin B12
showed no significant change (p = 0.053). Overall, anemia-panel disorders were frequent: latent iron deficiency
26.3 %, iron deficiency without anemia 15.8 %, iron-deficiency anemia 15.8 %, anemia without iron deficiency
(likely B12/folate) 5.3 %, and combined deficiency 2.6 % (total 65.8 % with any disorder). Hemoglobin correlated
with serum iron (r = 0.443; p = 0.001) and ferritin (r = 0.359; p = 0.001). In multivariate regression (F = 8.47;
p <0.001; R?=0.237), independent predictors of hemoglobin were serum iron (8 = 0.410; p =0.001) and vitamin
B12 (B = 0.180; p = 0.038); ferritin and transferrin were not independent predictors; no critical multicollinearity
(VIF <2.2).

Conclusions. Three years after sleeve gastrectomy, nearly one quarter of patients develop anemia and two
thirds exhibit anemia-panel abnormalities, predominantly iron-related. Monitoring limited to hemoglobin misses
a large burden of latent deficiency. A standardized follow-up that includes ferritin, serum iron, transferrin, and
vitamin B12-alongside timely nutritional correction-should be routine to prevent progression to manifest anemia
and its complications.
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AvHamika aHemiuHOI NnaHeAi y nawieHTiB nicAs pyKkaBHOI pe3eKuji WAYHKa
y BiaaaneHOMY nicAsonepauinHomy nepioai
0. 0. KanawHikos, |. M. Toaypos, A. A. TpuHeBuuy, C. |. Masin

OxwpiHHs Ta 6apiaTpuyHa Xipyprisi € rnobansHUMK BUKIMKamK. Y BighaneHoMy nicnsonepawiitHomy nepioai y
naLieHTIB MOXYTb PO3BMBATUCA NOPYLLEHHS 0OMiHY 3ani3a Ta BiTamiHiB, L0 NprU3BoaAATL [0 aHeMii. CBOeYacHuii
nabopaTopHWUI MOHITOPUHT € BaXXMWBUM 115 BUSBIEHHS JOKITIHIYHWX AediunTiB.

Merta po60TH - OLiHTM 3MiHM MOKA3HWKIB «aHEMIYHOI NaHeni» y nauieHTiB Nicns pykaBHOI pesekLii LWyHka
(PPLU) y BinpaneHomy nicnsonepaLiiHomy nepioai.

Martepianu i meToau. [poaHanizoBaHo pPeTPOCNeKTUBHY KoropTy 3 114 gopocnux i3 MopbigHUM OXMPIHHAM, SKUM
Byno BukoHaHo nepauHHy PPLL. MepegonepaLiiHi aHTPONOMETPUYHI NMOKa3HWKM Ta «aHeMiYHa naHenby nepedy-
Banu B Mexax peepeHTHIX 3HaueHb. JlabopaTopHuii Harnsa Bko4as remornobi (Hb), heputiH, cuposaTtkose
3aniao, TpaHcdepuH i BitamiH B12, o ouiHioBanu 4o onepadii Ta Yepes 36 micsauis nicns PPLL (3aranbHuii nepios
cnoctepexeHHs — go 60 micsuis). Ctatuctuka: Konmoroposa—CmupHoBa, JleBeHa, BinkokcoHa ans napHux
[aHuX, WO He BianoBiaalTb 3akoHy HopMarnbHOro po3noginy, kopensuii MipcoHa Ta 6aratodakTopHa niHiitHa
perpecis (MpeanKTopu: CMPOBAaTKOBE 3aniso, PepuTuH, TpaHchepHH, BiTamiH B12); piBeHb 3HauyLocTi p < 0,05.

Pesyabtatn. Yepes 36 micsiLiB aHeMito BUsBNEHO Y 23,7 % (27/114). TopiBHsHO 3 BUXigHUM piBHeM Hb 3HW3uBCS
3143 [136,0-150,0] mo 136,7 [127,7-142,0] r/n (p = 0,001), cuposatkose 3ani3o — 3 20,8 [17,0-23,7] go 11,6
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[3,9-18,8] mkmonb/n (p = 0,001), deputuH — 3i 126,2 [90,7-191,0] go 10,9 [9,4-95,5] Hr/mn (p = 0,001); piBeHb
BiTaMiHy B12 icTotHo He 3miHuBcs (p = 0,053). 3aranom nopyLleHHst NOKa3HWKIB «aHeMiuHoi naHeni» Bynu
yacTUmMu: naTeHTHUI AediuuT 3anisa — 26,3 %, fediunT 3anisa 6e3 aHemii — 15,8 %, 3anizogediuuTHa aHemis
- 15,8 %, aHemis 6e3 fediunTy 3anisa (AmoBipHo, B12/chonatHa) — 5,3 % i noeaHaHwii ediunt — 2,6 % (ycboro
65,8 % manu Byab-aki nopyLueHHst). FemornobiH kopentoBas i3 cupoBaTkoBuM 3anisom (r = 0,443; p = 0,001) Ta
ceputuHom (r = 0,359; p = 0,001). Y 6aratodbakTtopHil perpecii (F = 8,47; p <0,001; R? = 0,237) HezanexHumu
npeamkTopamu Hb 6ynu cuposartkose 3aniso (3 =0,410; p=0,001)i sitamiH B12 (8 = 0,180; p = 0,038); cheputiH
i TpaHcepuH He BynK He3aneXxHUMN NPeanKTOPaMu; KpUTUYHOT MyFbTUKONIHeapHOCTI He BusieneHo (VIF < 2,2).

BucHoBku. Yepes Tpu poku nicns PPLU mavike YBepTb NaLieHTIB MaloTb aHeMito, a iBi TPETUHW — MOPYLUEHHS
MOKa3HWKIB «aHeMIYHOT naHeni», NepeBaxHO NoB’s3aHi 3 AediumTom 3anisa. MOHITOPUHT, 0OMeXeHU nuLe
remMorniobiHoM, nponyckae 3Ha4yHy YacTky naTeHTHUX AediumTie. CTaHAapTU30BaHWIA Harnsaa, WO BKMYaE
(bepuTHH, CMpPOBATKOBE 3ani30, TpaHCMepUH i BiTamiH B12, pa3om i3 CBOEYaCHO HYTPUTUBHOK KOPEKLIIEK Mae

OyTU pyTUHHUM ANs 3anobiraHHs NporpecyBaHHI0 A0 MaHichecTHOI aHeMii Ta ii ycKnagHeHb.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 4(67). C. 239-246

Over the past decades, obesity has become a global problem
and is considered one of the leading medical and social problems
of our time. Its spread is associated with a complex of intersectoral
factors: changes in eating habits, decreased physical activity,
urbanization, and economic changes. According to numerous
studies, obesity is associated with an increased risk of developing
type 2 diabetes, cardiovascular disease, non-alcohalic fatty liver
disease, obstructive sleep apnea, and a shorter life expectancy [1].

Numerous systematic reviews and meta-analyses have shown
that bariatric surgery significantly outperforms conservative meth-
ods of treating obesity in terms of effectiveness. After surgery, there
is a sustained and long-term reduction in excess body weight, as
well as compensation for obesity-related comorbidities [2].

Many years ago authors proposed sleeve gastrectomy (SG)
as the first stage of biliopancreatic diversion with duodenal exclu-
sion using the Hess—Marceau technique in patients with morbid
obesity in order to reduce surgical risk. It later became clear that
this method not only ensures effective weight loss but also pro-
motes remission of concomitant metabolic diseases such as type
2 diabetes mellitus (T2DM), hypertension, and non-alcoholic fatty
liver disease [3]. Due to its high clinical efficacy, relative technical
simplicity, and favorable safety profile, SG has gained recognition
as a standalone bariatric surgery. According to the latest report
from the International Federation for the Surgery of Obesity and
Metabolic Disorders (IFSO), SG is the most common bariatric
procedure in the world, accounting for approximately 58.4 % of
all bariatric surgeries performed in 2022 [4].

SG is a restrictive bariatric surgery that doesn’'t mess with
the anatomy of the small intestine and, unlike bypass surgeries,
is usually seen as less risky for causing nutritional deficiencies.
However, according to numerous publications, a high frequency
of deficiencies, including changes in the anemia panel, associated
with reduced intestinal absorption, has been described after Roux-
en-Y gastric bypass or biliopancreatic diversion [5].

Despite the fact that SG is the most common bariatric proce-
dure in the world, the number of researches devoted to the study
of nutritional disorders after this operation remains limited. In the
long term after SG, laboratory monitoring often focuses only on
hemoglobin assessment, without proper analysis of other pa-
rameters of the anemia profile. This does not allow for the timely
detection of latent disorders that may precede the development
of clinically significant anemia with its potential complications.

Aim
To evaluate changes in anemia panel indicators in patients
after sleeve gastrectomy in the long-term postoperative period.

Materials and methods

This retrospective study included 114 patients with morbid
obesity who underwent sleeve gastrectomy. The postoperative
observation period was 60 months.

This study was approved by the Commission on Compliance
with Bioethics in conducting experimental and clinical research
at the State Scientific Institution “Centre of Innovative Medical
Technologies of the National Academy of Sciences of Ukraine”
(protocol No. 2 dated September 3, 2025). All studies used the
Declaration of Helsinki (6™ edition, revised 2008, Seoul) and the
Universal Declaration of Bioethics and Human Rights (2006).

Prior to the start of the study, written informed consent was
obtained from all participants for voluntary participation and the
processing of personal data.

The inclusion criteria were: 1) patients aged 19 to 70 years;
2) BMI between 35 and 70 kg/m?; 3) patients after primary bariatric
surgery, namely SG; 4) all patients included in this study did not
follow the recommendations in the postoperative period and did
not take vitamin and mineral supplements; 5) preoperative anemia
profile indicators within normal limits; 6) absence of clinical or
instrumental signs of acute or chronic inflammatory diseases that
could affect ferritin levels or the interpretation of iron metabolism
parameters; 7) written consent for the processing of personal
data has been obtained.

Exclusion criteria: 1) patients after revision bariatric surgery;
2) less than 60 months after SG; 3) absence of a full range of
key anemia indicators (hemoglobin, ferritin, serum iron, trans-
ferrin, and vitamin B12) after surgery; 4) patients with signs of
inflammation (elevated C-reactive protein levels (>10 mg/L)) with
the aim of minimizing the impact of the infectious-inflammatory
component on ferritin levels.

The data evaluated (except for age and gender) included:
before surgery — body weight, body mass index (BMI), and excess
body weight (EBW); postoperative — body weight, BMI, percent-
age of excess body weight loss (%EBWL), and percentage of
total body weight loss (% TBWL). Body weight and excess body
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Fig. 1. Dynamics of BMI (a) and excess weight loss (b) in patients after SG.

weight in kilograms (kg), BMI in kg/m?, %EBWL and %TBWL in
percentages.

Laboratory parameters analyzed in this study: hemoglobin
(Hb) (g/L), transferrin (umol/L), ferritin (ng/mL), serum iron
(umol/L), and vitamin B12 (pg/mL).

Laboratory tests were performed on an EasyLyte Calcium
biochemical analyzer (Medica, USA) and a CL-1000i chemilu-
minescence analyzer (Mindray, China).

The criteria approved by the World Health Organization (WHO)
were used to classify anemia in patients. According to these rec-
ommendations, anemia is diagnosed when hemoglobin level is
below 130 g/L in men and below 120 g/L in non-pregnant women.

Anthropometric and laboratory parameters were assessed
before surgery and 3 years after sleeve gastrectomy.

Statistical data processing was performed using methods of
variational and descriptive statistics with the help of the statistical
analysis package SPSS Statistics: An IBM Company, version 23.
Before starting the data analysis, the normality of the distribution
was checked using the Kolmogorov-Smirnov criterion, and the
equality of variances was checked using the Levin criterion.
The study used descriptive statistical indicators: mean (M) and
standard deviation (SD) (for normal distribution) or median
(Me) and interquartile range (IQR) [25-75 %] (for non-normal
distribution). To assess statistically significant differences in the
mean values of quantitative characteristics that are not subject
to the normal distribution law between two dependent samples,
the nonparametric Wilcoxon criterion (W-criterion of Wilcoxon)
was used. Pearson’s correlation analysis was used to assess
the relationship between biochemical parameters (hemoglobin,
serum iron, ferritin, transferrin, and vitamin B12 levels). To identify
factors affecting hemoglobin levels in the postoperative period, a
multivariate linear regression analysis was performed including
the variables: serum iron, ferritin, transferrin, and vitamin B12
levels. The significance of the model (F-criterion), the coefficient
of determination (R?, adjusted R?) and individual B-regression
coefficients were evaluated. The presence of multicollinearity
was checked using VIF (Variance Inflation Factor) and tolerance

(Tolerance); VIF values <5 were considered acceptable. Dis-
crepancies in the results obtained were considered statistically
significant at p < 0.05, which provides a 95 % probability level.

Results

The average age of all patients was 42.7 + 12.4 years, ranging
from 20 to 69 years. The male to female ratio was 58/56.

The average anthropometric values of patients before
surgery were as follows: body weight — 150.9 £ 31.1 kg,
BMI - 50.8 + 9.5 kg/m?, EBW - 83.3 + 18.1 kg and %EBW -
125.6 1 35.5 %. The distribution of patients by BMI was as follows:
in 40 patients (35.1 %), BMI was in the range of 40.0-44.7 kg/m?,
in 23 patients (20.2 %) — 45.3—49.2 kg/m?, in 32 (28.1 %) it was
50.0-59.5 kg/m?, and in 19 patients (16.7 %) it was over 60 kg/m?.

All patients underwent comprehensive laboratory and instru-
mental examinations prior to surgery in accordance with current
clinical guidelines for the preoperative management of candidates
for bariatric surgery. Anemia profile indicators (hemoglobin, fer-
ritin, serum iron, and vitamin B12) were within reference values
in all patients.

In the vast majority of patients (94.7 %), SG was performed
via laparoscopic access, while only 5.3 % of cases used open
access. The average length of postoperative hospital stay was
4.8 + 1.5 days. No complications were recorded in the early
postoperative period among the patients included in this study.

One, two, and three years after SG, the mean body weight
and median BMI were 102.3 £ 18.7 kg and 33.1 [30.1-36.8]
kg/m?, respectively; 95.1 + 16.5 kg and 30.9 [28.8-34.1] kg/m?;
100.9 £ 16.1 kg and 32.6 [30.5-36.5] kg/m?. In general, a steady
decrease in excess body weight was observed in the postoper-
ative period. The average %EBWL after 1, 2, and 3 years 6 was
59.1 £ 8.3%, 67.6 £ 9.1%, and 59.8 + 8.3%, respectively. At the
same time, the average %TBWL at the same time points was
31.7+51%,36.3+6.1 %, and 32.3 £ 6.7 %, respectively. All
these changes were statistically significant compared to preop-
erative values (p < 0.05) (Fig. 1).
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Fig. 2. Correlation between hemoglobin levels three years after SG and serum iron (a), ferritin (b), transferrin (¢), and vitamin B12 (d) levels.

Three years after SG, anemia was detected in 27 patients
(23.7 %). Analysis of anemia profile indicators showed a statisti-
cally significant decrease in hemoglobin levels from 143 [136.0-
150.0] g/L to 136.7 [127.7-142.0] g/L (W =5.9; p=0.001), serum
iron from 20.8 [17.0-23.7] ymol/L to 11.6 [3.9-18.8] umol/L
(W =17.8; p=0.001), and ferritin — from 126.2 [90.7-191.0]
ng/mL to 10.9 [9.4-95.5] ng/mL (W = 8.1; p = 0.001). Vitamin
B12 levels did not change significantly (W = 1.9; p = 0.053). The
laboratory changes detected indicate iron metabolism disorders
in a significant proportion of patients, even in the absence of
clinically pronounced anemia.

Based on the biochemical indicators obtained, all examinees
were classified into five clinical and laboratory groups:

* Group 1 - latent iron deficiency (n = 30; 26.3 %): decreased
ferritin levels with normal or moderately decreased serum iron
levels, without anemia;

+ Group 2 — iron deficiency without anemia (n = 18; 15.8 %):
decreased serumiron and ferritin with preserved hemoglobin levels;

* Group 3 — iron deficiency anemia (n = 18; 15.8 %): simulta-
neous decrease in hemoglobin, ferritin, and serum iron;

* Group 4 — anemia without iron deficiency (n = 6; 5.3 %):
normal serum iron and ferritin levels with detected vitamin B12
or folic acid deficiency;

* Group 5 — anemia with combined deficiency (n = 3; 2.6 %):
a combination of serum iron deficiency with simultaneous B12
or folate deficiency.

Patients in the first group (n = 30; 26.3 %) met the criteria for
latent iron deficiency, a condition that precedes the development
of manifest anemia. In these patients, the mean ferritin level was
10.1+1.12 ng/mL, indicating iron depletion, with preserved hemo-
globin levels (140.3 £ 5.4 g/L). The average serum iron level was
11.11 1.3 pmol/L and remained within the reference range in some
patients. This profile indicates an early phase of iron metabolism
disorder, when clinical symptoms are still absent or nonspecific,
but biochemical markers already signal danger. Early detection of
this condition is crucial for the prevention of iron deficiency anemia.

The second group included 18 patients (15.8 %) with bi-
ochemical signs of iron deficiency in the absence of anemia.
The average serum iron level was 3.5 + 1.3 uymol/L, ferritin was
10.2 £ 1.4 ng/mL, while hemoglobin remained within the reference
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Table 1. Multivariate regression analysis of hemoglobin levels after 3 years after SG

Variable B (B) Standard error | Standardized t p VIF
(SE) coefficient (Beta)

Constant 119.085 13.267 - 8.976 <0.001 -

Serum iron 0.955 0.288 0.410 3.314 0.001 2.187

Ferritin 0.019 0.039 0.061 0.496 0.621 2.143

Transferrin -0.221 0.335 -0.056 -0.660 0.511 1.040

Vitamin B12 0.017 0.008 0.180 2.105 0.038 1.043

range (137.2 £ 5.7 g/L). This laboratory results corresponds to
the compensated phase of iron deficiency: despite normal he-
moglobin levels, the body is functioning against a background
of depleted iron stores. This is a predictor of the potential de-
velopment of manifest anemia in the event of additional stress
—chronic blood loss, inflammation, or insufficient iron intake from
food. Patients in this group require careful monitoring and early
preventive correction of their nutritional status.

The third group consisted of 18 patients (15.8 %) with manifest
iron deficiency anemia, as evidenced by a significant decrease in
hemoglobin (98.9 + 8.7 g/L), ferritin (9.6 + 1.3 ng/mL), and serum
iron (2.9 £ 1.1 umol/L). Some patients had typical clinical mani-
festations of anemia syndrome: general 8 weakness, decreased
exercise tolerance, and tachycardia. This type of anemia is more
common for malabsorption syndrome after bypass bariatric surgery,
but in our study, similar disorders were also observed after SG.
The probable mechanism of anemia development in this cohort
is a decrease in hydrochloric acid production (hypochlorhydria),
which complicates the release and absorption of iron from food.
Patients in this group require active nutritional correction and long-
term monitoring with regular control of iron metabolism parameters.

The fourth group consisted of 6 patients (5.3 %) in whom
anemia was accompanied by normal iron-binding profile pa-
rameters — serum iron level was 16.5 = 1.8 pmol/L and ferritin
- 85.1 £ 6.9 ng/mL, respectively. This profile indicates no iron
deficiency, but the decrease in hemoglobin (112.2 + 7.1 g/L) is
likely due to a deficiency of other hematopoietic micronutrients,
in particular vitamin B12 or folic acid. Patients in this group may
develop megaloblastic anemia associated with impaired B12
absorption due to reduced intrinsic factor or malabsorption in
the proximal small intestine. This type of anemia is potentially
dangerous due to the likelihood of developing neurological com-
plications such as paresthesia, ataxia, and cognitive impairment.
Early diagnosis and administration of parenteral therapy are
crucial for preventing irreversible changes.

The last group consisted of 3 patients (2.6 %) with mixed
anemia, combining signs of both iron deficiency (serum iron
level — 1.9+ 0.6 ymol/L, ferritin level = 5.1 £ 1.1 ng/mL) and vita-
min deficiency (vitamin B12 — 113.9 £ 8.2 pg/mL). The average
hemoglobin level in this category was significantly reduced —
109.3 £ 7.2 g/L. The morphological picture of the blood showed
signs of anisocytosis with a combination of normo- and macrocytic
erythrocytes, indicating the multifactorial nature of erythropoiesis
disorders. This combination is the result of profound nutritional im-
balance after surgery, which involves several pathophysiological

mechanisms: decreased gastric secretion, impaired production
of intrinsic factor, and malabsorption in various parts of the small
intestine. These patients require careful clinical supervision and
individualized replacement therapy, taking into account all com-
ponents of the deficiency.

Thus, among the 114 patients included in the study, more than
half (65.8 %) had varying degrees of anemia. The most common
were latent iron deficiency, compensated deficiency without anemia,
and overt iron deficiency anemia. There were also cases of anemia
associated with vitamin B12 deficiency and anemia of mixed origin.
Only one-third of patients (34.2 %) had stable laboratory values with
no signs of deficiency. The data obtained emphasize the importance
of long term laboratory monitoring in patients after SG.

A correlation analysis was performed between hemoglobin
levels 60 months after surgery and laboratory parameters that
could potentially affect erythropoiesis. The strongest positive
correlation with hemoglobin was found for serum iron (r = 0.443;
p =0.001) and ferritin (r = 0.359; p = 0.001). The correlation with
vitamin B12 levels was weaker (r = 0.149; p = 0.056) and did not
reach statistical significance. Transferrin had a weak negative
correlation (r = 0.123; p = 0.095), which was also not significant
(Fig. 2).To identify independent predictors of hemoglobin levels,
a multivariate regression analysis was performed including the
following variables: serum iron, ferritin, transferrin, and vitamin
B12. The main indicators are presented in Table 1.

The model proved to be statistically significant (F = 8.473;
p =0.001), with an overall coefficient of determination R2=0.237,
indicating that 23.7 % of the variation in hemoglobin levels was
explained by the included variables. In the model, serum ferritin
(B =0,955; p =0,001) and vitamin B12 (B = 0.017; p = 0.038)
remained independently associated with hemoglobin levels.
Other indicators included in the model (ferritin, transferrin) had
no statistically significant effect. Multicollinearity testing revealed
no critical violations (VIF < 2.2 for all variables).

The results confirm that serum iron and vitamin B12 levels are
independent factors that affect hemoglobin levels in the long term
in patients after SG. This highlights the importance of monitoring
these indicators when assessing the risk of developing anemia.

Discussion

Anemic conditions remain one of the most common metabolic
complications after bariatric surgery, even with proper pre- and
postoperative nutritional support. After sleeve gastrectomy, the
incidence of anemia varies from 12 % to 43 % in the long-term
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postoperative period, which is due to a combination of decreased
gastric secretion, reduced iron and folate intake, and impaired
vitamin B12 absorption [6].

Although Roux-en-Y gastric bypass is a restrictive procedure
and is not accompanied by a pronounced malabsorptive com-
ponent, recent meta-analyses show that in the long term after
surgery, the risk of developing iron deficiency may be comparable
to that of bypass procedures. After Roux-en-Y gastric bypass, the
prevalence of iron deficiency varies between 18-53 %, and after
sleeve gastrectomy, it ranges from 1 to 54 %, depending on the
duration of observation [7].

It is important to emphasize that anemia after bariatric sur-
gery is multifactorial in nature, combining nutritional deficiency,
changes in gastric acidity, chronic inflammation, and hormonal
shifts. Studies indicate that 1 year after RYGB, hepcidin levels
may increase, which inhibits iron absorption in the intestine
(by reducing the expression of DMT1, the main transporter of
non-heme iron) even in the absence of a chronic inflammatory
component [8].

In the long term after surgery, the proportion of latent iron
metabolism disorders also increases, with ferritin deficiency
preceding the development of clinical anemia. A large meta-anal-
ysis of 31 studies (7,639 patients) reported that the prevalence
of anemia increased from 7 % at baseline to 25 % at 36 months
and 18 % at 60 months after surgery, while ferritin deficiency
steadily increased to 27 % at 60 month, confirming that the drop
in hemoglobin lags behind the depletion of iron stores [9]. Global
research data confirm that monitoring hemoglobin levels alone is
insufficient for the timely detection of iron deficiency.

In addition to restrictive bariatric interventions, the trend of
anemic conditions is much more pronounced among shunting
and malabsorptive techniques.

After Roux-en-Y gastric bypass surgery, the overall postoper-
ative prevalence of diagnosed anemia is 26 %, with a clear time
dependence: 15 % within <1 year, 27 % within >1-5 years, and
35 % within >5 years after surgery 13 [9].

Additionally, in a direct comparison of Roux-en-Y gastric
bypass with a single anastomosis and sleeve gastrectomy, the
incidence of anemia was statistically higher after bypass surgery:
at 12-24-36 months — 28.4 % — 37.6 % — 56.5 % versus 16.2 %
—19.7 % — 24.3 % after sleeve gastrectomy [10].

The most pronounced burden of anemia has been described
for malabsorptive techniques such as biliopancreatic diversion
(BPD): in a 42-month follow-up series, anemia was diagnosed
in 43 % of patients despite active supplementation, which is
consistent with the broader physiological component of these
interventions [11].

The incidence of anemia of 23.7 % at 36 months after Roux-
en-Y gastric bypass surgery obtained in our study is consistent
with current sources. In the largest specialized meta-analysis, the
authors described a prevalence of anemia of 25 % at 36 months
(from 7 % at baseline and 18 % at 60 months), which is practically
consistent with our estimate for the three-year mark [6]. Similar
values are demonstrated by the prospective Tehran Obesity
Treatment Study cohort, where the incidence of anemia in the
group of patients after Roux-en-Y gastric bypass reached 24.3 %
at 36 months of follow-up [10].

Direct comparison of the frequency of anemia after RRS
between individual studies is significantly complicated by differ-
ences in diagnostic approaches and observation protocols. First,
different authors use different thresholds for ferritin (from < 15 to
< 50-100 pg/L, sometimes in combination with TSAT < 20%),
and also take into account the influence of chronic inflammation,
which can “mask” iron depletion, in different ways. Some cohorts
rely solely on hemoglobin and ferritin levels, while others include
an expanded panel (TSAT and transferrin) [12].

Comparing the incidence of anemia after sleeve gastrectomy
between studies is complicated primarily by the variability of
diagnostic thresholds. Even for the basic criterion-hemoglobin—
thresholds vary based on gender, pregnancy status, altitude, and
smoking habits. Moreover, in 2024, the WHO introduced updated
recommendations for the hemoglobin cut-off, which differ from the
previous system and inevitably affect the assessment of anemia
prevalence across different populations [13]. Another aspect of the
problem is the interpretation of ferritin as a marker of acute phase
inflammation: in “clean” conditions, values <15-30 ug/L are often
cited as a sign of deficiency, but in the presence of inflammation,
many authors reasonably raise the threshold to <100 pg/L or use
TSAT <20 %; without determining C-reactive protein and other
biochemical pro-inflammatory markers, the same population gives
different indicators of iron deficiency/anemia [14].

The methodological heterogeneity of global studies is also
significant. The duration of follow-up and the frequency of check-
points vary considerably, and diagnostic losses during follow-up,
especially after 12-36 months, skew prevalence estimates,
making them underestimated or unstable [15].

The routine postoperative use of proton pump inhibitors
is generally inconsistent: it is common in many centers and
may exacerbate iron deficiency after Roux-en-Y gastric bypass
surgery, creating an additional difference between cohorts with
different protocols [16].

Focusing on the types of anemia profile disorders, it is im-
portant to note that after RYGB, the most common are: latent
iron deficiency (low ferritin with normal hemoglobin), which often
precedes manifest anemia, iron deficiency anemia (IDA), mixed
forms (a combination of IDA with B12 deficiency or anemia of
chronic disease), and B12 deficiency anemia itself, which is gen-
erally less common after sleeve gastrectomy than after bypass
surgery, but is not an exception. Current studies agree that iron
deficiency predominates in most cases, while B12 deficiency
is more pronounced in Roux-en-Y gastric bypass surgery, but
remains clinically significant in some patients after Roux-en-Y
gastric bypass surgery, especially with insufficient postoperative
supplementation [17].

The pathogenesis of these disorders after sleeve gastrecto-
my is multifactorial. First, hypochlorhydria after resection of the
body and fundus of the stomach reduces iron recovery and the
solubility of non-heme iron. In addition, long-term use of PPIs is
associated with an increased risk and severity of AD in operated
patients [17]. Second, hepcidin plays an important role in patho-
genesis: even despite a reduction in low-grade inflammation after
surgery, in prospective studies after one year, hepcidin levels
may remain elevated, with a negative correlation with DMT1 in
the duodenum —that is, even without intestinal bypass, hepcidin
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is capable of limiting enteral iron absorption and contributing to
functional deficiency [8].

When forming an overall picture of anemia in the postopera-
tive period, it is important to understand that hemoglobin reflects
only the end result of prolonged iron or vitamin B12 deficiency,
rather than the initial changes in metabolic status. Its level may
remain within normal limits even with significant depletion of iron
stores, as evidenced by a decrease in ferritin and transferrin
saturation long before the onset of clinical anemia. That is why
hemoglobin is considered a “late” indicator, unsuitable for early
diagnosis of nutritional disorders after bariatric surgery. Studies
have shown that a 30-40 % decrease in ferritin often precedes
a drop in hemoglobin 6-12 months after surgery [18].

According to the recommendations of the American Society
for Metabolic and Bariatric Surgery (ASMBS) and the British
Obesity and Metabolic Surgery Society (BOMSS), screening for
anemia after bariatric surgery should include not only hemoglobin,
but also ferritin, vitamin B12, folates, and sometimes copper (Cu)
and zinc (Zn) every 3-6 months during the first year and annually
thereafter [19]. The European Association EASO also recom-
mends a combined approach with the calculation of transferrin
saturation and soluble transferrin receptor ratio (sTfR/log ferritin),
which increases the sensitivity of iron deficiency diagnosis at the
preclinical stage [17].

A detailed assessment of predictors of micronutrient de-
ficiency, namely ferritin and vitamin B12, before the onset of
clinical anemia is of unconditional prognostic value for the timely
prescription of timely therapy. Patients with ferritin < 30 ng/mL
and B12 < 200 pg/mL in the first 6 months after surgery have a
3.2 times higher risk of developing anemia after one year [20].

Thus, the results confirm that even with satisfactory hemo-
glohin levels in patients after bariatric surgery, the biochemical
prerequisites for anemia syndrome develop at an early stage.
Routine monitoring of hemoglobin levels alone is insufficient
for adequate postoperative monitoring. In the future, it will be
important to introduce the use of an expanded laboratory panel
that includes ferritin, transferrin, vitamin B12, and folates, as
well as early nutritional support. This approach will allow for the
timely prevention of micronutrient deficiencies, improve long-term
outcomes of surgical treatment, and enhance the quality of life of
patients after metabolic surgery.

Conclusions

1. Three years after SG, 23.7 % of patients were diagnosed
with anemia, accompanied by a significant decrease in hemo-
globin, serum iron, and ferritin levels (p = 0.001), with stable
vitamin B12 levels.

2. Anemia was detected in 65.8 % of patients. The most com-
mon variants were: latent iron deficiency (26.3 %), iron deficiency
without anemia (15.8 %), overt iron deficiency anemia (15.8 %),
isolated vitamin B12 deficiency (5.3 %), and combined forms of
anemia (2.6 %).

3. According to multivariate regression analysis, the key
predictors of decreased hemoglobin levels are serum iron
(p = 0.001) and vitamin B12 (p = 0.038) concentrations. This
highlights the need for regular monitoring of all key indicators

of anemia — hemoglobin, iron, ferritin, transferrin, vitamin B12,
and folate — in patients after SG, even in the absence of clinical
symptoms.

Perspectives for further research. Prospective studies with
standardized follow-up checkpoints are needed to validate that
serum iron and vitamin B12 independently predict hemoglobin
after sleeve gastrectomy and to test optimized supplementation
strategies. Future protocols should extend monitoring beyond
hemoglobin to include ferritin, transferrin saturation, soluble
transferrin receptor, C-reactive protein, and hepcidin to enable
earlier detection of latent deficiencies and clarify pathophysiology.
Comparative work across bariatric procedures and attention to
methodological consistency would improve generalizability and
refine postoperative screening algorithms.
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MeTa po60TH — LUNSIXOM NPOBEAEHHS OAHOLIEHTPOBOIO MOMEePEYHOro NOPIBHSANBHONO JOCHIMKEHHs BepudikyBaTy
KNiHi4Hi Ta MOpdhOnoriyHi MposiBI NapyHrodapuHreansHOro PentoKCy Y YOrOBIKiB MONOAONO BiKY 3 BUKOPUCTaHHAM
BanigoBaHux metoais aiarHocTuky (RSI, RSS-12, RSA).

Marepiaau i meToau. JocnimkenHs npoeeneHo y HHML «YHiBepeuTetchka knikika» 3OMOY B nepiog 3 nunHs 2024 oo
yepsHs 2025 poky 3 hopMyBaHHsIM ABOX Py HOOBIKIB MOMOZOro Biky: ocHoBHOI (O, n=91) i3 IOP Ta KOHTpOmnbHOI
(KT, n = 64) — ymoBHO-30,0pOBI. KoMnnekcHa fjarHocTuka Bkntovana 36ip aHaMHesy, 3aranbHOKIHIYHE 06CTEXEHHS,
ONUTYBarbHUKY Ta BigeoeHaockonito. EngockoniuHy BepudikaLito 3aiicHioBanu Ha obnagHaqHi MedStar UE 3000 ta
KARL STORZ i3 BukopucTaHHam Lwkanu RSA (nopir >14). [ins ovjiHioBaHHs cumnTomis 3actocoByanu RSI (nopir 213)
i RSS-12 (nopir 211), y Tomy umcni cybikany skocTi XuTTs. [cxoemoLiiiHmiA cTaH owiHioBanm 3a wwkanot HADS.

Pesyabratu. EHOoCKONIYHe OLiHIOBaHHS 3a Lkano RSA nigteepanno Buwi 6amm B OF (20,64 + 9,49) nopiBHsIHO
3 Kl (6,28 £ 3,32; p < 0,01). Yactumum 6ynu ckaprv Ha BiguyTTs «cyxocTi» (52,74 %) Ta «neviHHsy (64,84 %)y
ropri, Siki He BPaxOBYOTb Y CTaHAAPTU30BaHWX LUKanax Ta BUSBNAKTL NWLLE Npu feTanbHoMy 360pi aHamMHesy.
Bineoerpockonis BusiBuna 3miHv Crinaosoi 060MOHKM FMOTKW 1 ropTaHi, NpoTe Yepes y4acTb HempopednekTopHnX
i CEHCUTMBHUX MexaHi3miB B naToreHesi JIPP o3Haku BapitoBanu B LUMPOKOMY AianasoHi — Big MiHiManbHux abo
BIiICYTHiX [0 3Hau4yLLKX. [pW aHKETYBaHHI BiA3Ha4eHO 3HauyLLie NePEeBULLEHHS MOKa3HIKiB y naLlieHTiB O nopiBHAHO
3 KI": RSI - 6inbLue Hix y Tpu pasu, RSS-12 -y cim pasis, QoL - 4,7 pasa.

BucHoBku. Y nauieHTiB 3 JIOP HaitvacTille giarHoCTyoTb pedpniokc-acoLiioBaHuin napuHriT y 78,02 % sunagkis,
apuHriT — 52,74 %, XpoHiuHuiA Kawenb — 56,04 % Tta aucdonito — 49,45 %, cumnTomokonneke «knybka B ropni»
y TpeTuhm nauienTis (34,07 % Bunaakis), pigkicHi mopdonoriuti amitm y 14,28 % (rpaHynsomu roptani (5,49 %),
HabpsIKOBO-NONINO3HNI NapuHriT (3,3 %) Ta nnockokNiTUHHI naninomm potornoTk (5,49 %)). Lindpose Ta BiyarnbHe
BinOOpaxeHHs! EHAOCKONIYHOI KAPTUHM TOPTAHHO-TTIOTKOBOTO KOMMIIEKCY Y XBOpUX Ha JTPP Bapitoe Bif HE3HAYHNX
Ta MOMIPHWX 3MiH 0 CYTTEBO BUPasHUX (MakcumarnbHui 6an — 56, MiHiManbHUI — 7), WO NiAKPECIOE BigMIHHICTb
KniHiYH1X coeHoTunia JIOP, BiACYTHICTb €AMHOMO NATOrEHETUHHOTO MeXaHi3My Ta HeoOXiaHICTL iHAKBIAYyani3oBaHOrO
nigxomy [0 ZiarHOCTVKM W NiKyBaHHS KOXHOTO OKPEMOro naujieHTa. [lianasoH cymapHux Ganis npu onuTyBaHHi
xBopux Ha JIOP onutyBanbHukie RSI craHoBunu 13-44 6anm ta RSS-12 — 16-175 6anis.

CyuacHi mepuuHi TexHoAorii. 2025. T. 17, Ne 4(67). C. 247-256

Clinical-endoscopic features and clinicopathological correlations of
laryngopharyngeal reflux in young adult men:
an observational cross-sectional study

0. V. Hancheva, V. M. Kryshtal, I. O. Sinaiko, T. V. Strogonova, V. I. Troian

Aim. To determine clinical and morphological manifestations of laryngopharyngeal reflux (LPR) in young adult men
using validated diagnostic instruments (RSI, RSS-12, RSA) in a single-center, cross-sectional comparative study.

Materials and methods. The study was conducted at the Medical Educational and Scientific Center “University Clinic”
of Zaporizhzhia State Medical and Pharmaceutical University between July 2024 and June 2025. Two groups of
young men were formed: the main LPR group (MG, n =91) and a conditionally healthy control group (CG, n = 64).
Comprehensive diagnostics included medical history, general clinical examination, standardized questionnaires,
and videoendoscopy. Endoscopic verification was performed using MedStar UE 3000 and KARL STORZ systems,
applying the Reflux Sign Assessment (RSA) scale (threshold > 14). Symptoms severity was assessed using the
Reflux Symptom Index (RSI) (threshold 2 13) and Reflux Symptom Score-12 (RSS-12) (threshold 2 11), including
the quality of life (QoL) subscale. Psycho-emotional status was evaluated using the Hospital Anxiety and Depres-
sion Scale (HADS).

Results. The mean RSA endoscopic score was significantly higher in the MG compared with the CG (20.64 + 9.49
vs 6.28 + 3.32; p <0.01). The most frequent complaints were throat dryness (52.74 %) and burning (64.84 %), which
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are not captured by standardized questionnaires and emerged only through detailed history taking. Videoendoscopy
revealed variable pharyngeal and laryngeal mucosal changes; due to neuro-reflex and sensory mechanisms in
LPR pathogenesis, findings ranged from minimal or absent to pronounced. Questionnaire data showed markedly
higher scores in the MG compared to the CG: RSI - more than threefold higher, RSS-12 — approximately sevenfold
higher, and QoL — 4.7-fold higher.

Conclusions. Among patients with LPR, reflux-associated laryngitis was most prevalent (78.02 %), followed by
pharyngitis (52.74 %), chronic cough (56.04 %), and dysphonia (49.45 %). The “globus” symptom complex was
reported by one-third of patients (34.07 %). Less common morphological alterations were detected in 14.28 % of
cases, including laryngeal granulomas (5.49 %), edematous-polypoid laryngitis (3.30 %), and squamous papillomas
of the oropharynx (5.49 %). Digital and visual endoscopic visualization of the laryngopharyngeal complex of patients
with LPR demonstrated changes ranging from mild-to-moderate to markedly expressed (maximum RSA = 56,
minimum = 7), indicating distinct clinical phenotypes, the absence of a single pathogenetic mechanism, and the
necessity of individualized diagnostic and therapeutic strategies. The range of total scores in the RSI questionnaire

survey of patients with LPR was 13-44 points, and in the RSS-12 questionnaire survey, it was 16-175 points.

Modern medical technology. 2025;17(4):247-256

Ha cboroaHi 6es3anepeyHnum € TBEpMKEHHS, L0 NapUHIo-
thapuHreansHuin pecontoke (JTOP) € HaacknagHUM CUHLPOMO-
KOMMNEKCOM 3 BaraTorpaHH1MK KIiHIYHUMM HecneumgiuHUMm
napuHreansHUMW Ta eKCTpanapyHreansHUMU CUMNToOMamn i
O3HaKamu, Lo MiATBEPAKYE Lina Hu3ka nybnikauin [1,2,3,4,5].
LLnpokuin cnekTp ckapr Ta KniHiYHMX NposiBiB Aae NiacTaBm
posrnsgatv JIOP sk nonieTionoriyHni KNiHIYHWMA CMHAPOM, WO
NoeaHye napuHrogapuHreansHi CUMNTOMK (OCMNAICTb rONocy,
XPOHIYHWIA KaLLernb, BiAYYTTS CTOPOHHLOTO Tifla Y ropfi, Yacre
MPOYMLLIEHHST ropria TOLLO), HadasbHi (XPOHIYHWIA PUHIT, 3aKnaae-
HICTb HOCa, MOCTHA3asbHE 3aTikaHHs! TOLLO), OTONONiYHi (peLmnans-
HWIA cepenHin OTuT, TYBOOTUT) Ta nereHesi NposiBu (BpoHXoCMaaMm,
XPOHiYHWIA BPOHXIT, 3aroCTpeHHs GpoHXianbHoi acTMu) [3,4]. Ane
Ha BIAMiHY Bif ractpoesodarearnbHoi pedroKCHOI XBOpoou
(TEPX), NT®OP mage iHWmMn naTtodisionoriyHnin MexaHiam, sKui
MOB'SI3aHWI HE NULLE 3 KUCMOTHUM, ane i 3i cnabokucnum abo
HEKMCIINM PedrtoKCOM, Fi€to MEMNCUHY Ta KOBYHMX KUCTOT, a Ta-
KOX 4aCTO XapaKTepuayeTbCs MEHLLMMM abo BiACYTHIMW TUNOBO
racTpoesodhareansHummn cumntomami [2,3,6]. Ha ceoroaHi BeTa-
HOBMEHO, L0 pedhritoKCHa rinepyyTNMBICTb € OHUM i3 KITHOYOBUX
MeXaHi3miB y natoreHesi JIOP. MepudepnyHa ceHcuTM3alis
3yMOBITIOE NMiABULLEHY PEAKTUBHICTb PELIENTOPIB Y NapuHreanbHin
Ta (papuHreanbHil AinsHkax, BOQHOYAC LieHTparbHa CEHCUTH-
3aLig NoB’si3aHa i3 HelponnacTuyHuMy 3miHamn y LIHC, yepes
rnocuneHe pearyBaHHs Ha nepudepilHi NoapasHuKK, LLIO NOSCHIOE
HasIBHICTb CUMNTOMIB 3@ MiHIManbHUX pedhtoKCHIX eni3oais Ta
HaBiTb X TpMBarne 30epexeHHs nicns NikyBaHHs [3,7].

Knacudikavis TP 6a3yeTbCs Ha: KMCMOTHOCTI (KMCTMIA, cnabo-
KVCIIMIA, HEKVCITINY, YaCOBMX XapaKTEPMCTVIKaX (MOCTRpaHgjanbHui,
HIYHI), @ TAKOX KirbKOCTI €Mi30zLiB Ta BUCOTI NigrMomy pedpritokcata
[1,2,3]. OiarHocTuka JTOP € cknagHim 3aBaaHHSAM, OCKinbKK A0ro
CUMMTOMM Ta €HAOCKONIYHI 03HAKW YacTo HecneLmMidHi 1 MOXYTb
imiTyBaTV iHWI natonorii. CyyacHi MeTogu AiarHOCTUKW NOeaHy-
t0Tb BanifoBaHi KMiHiYHi WKanu Ta 00 eKTUBHI IHCTPyMEHTaIbHI
JOCTIMKeHHs, WO 3abe3neyye KOMMIEKCHE 1 CTaHOapTV30BaHe
OLIHKOBaHHS Liboro 6aratohakTOPHOIO 3aXBOPHOBAHHS.

[MpoBigHi MixHapoaHi aokymeHT — CaH-[liero-koHceHcyc
(2025) [1], €Bponeiicbke KniHivHe KepiBHMLTBO (2024) [2] Ta
IFOS-koHceHcyc (2024, [y6aii) [3] — 0aHOroNoCHO BU3HauatoTh
NTOP gk MynbTUAKTOPHUIA KMIHIYHUIA CUHAPOM Ta PEKOMEH-
[Yl0Tb BUKOPUCTOBYBATW BanifoBaHi KNiHiKO-IHCTPYMEHTarbHi

JOCRimKeHHs Mif Yac 06CTeXeHHs naLieHTiB 3 nino3poto abo
BcTaHoBneHum JIOP. LLkanm Reflux Finding Score (RFS), Reflux
Sign Assessment (RSA), Reflux Symptom Score (RSS) T1a ix
moaudikaLii pekoMeHOOBaHi ANs CTaHOAPTU30BaHOI dhikcaLlii
03HaK | MOHITOPUHIY, ane He Ans BCTaHOBMEHHS AjarHo3y, SKui
Mae I'pyHTYBaTUCS NULLIE Ha KOMMMEKCHOMY OLiHIOBaHHI KMiHiY-
HWX JaHUX Ta pe3ynbTaTia 00’ eKTUBHUX METOZIB JOCMIMKEHHS. Y
€BponencsLKoMY KniHiYHOMY KEPIBHULITBI 3 BEEHHS Ta NiKyBaHHS
NOP [2] «30n0TMM cTaHAApPTOM» LiarHOCTUKM BU3HAHO Tino-
hapuHro-cTpaBoxigHy 6araTokaHanbHy BHYTPILUHBONPOCBITHY
iMnegaHc-pH-meTpito (HEMII-pH), Togi sik napuHrockonivHi iH-
CTPYMeHTH, 30kpema RSA, posrnsgatoTb SK BaniaoBaHi METoam
A0S CTaHAapTU30BaHOI dikcaLlii 03HaK i MOHITOPUHIY nepebiry
3axBOPIOBaHHA. [lewo cynepeynuei pekoMmeHaaLlii HaBoanTb
Can-[liero-koHceHcyc [1], Ae nigkpecneHo, Lo cneumgiyHiCTb
NapUHIOCKOMIYHMX 3HAXIOOK SK €QMHOMO AiarHOCTUYHOTO Kpu-
Tepilo € HEAOCTATHLOK, OAHAK NAPWUHIOCKOMNIA Mae BaxIuBe
3HaueHHs Ans audpepeHuinHoi giarHoctukun. IFOS-koHceHcyc
[3], WO TakoX aKUEHTYE Ha 3acTOCYyBaHHI BanifoBaHWX LUKan
ANs cTaHgapTu3aLii OLiHIOBaHHS CUMNTOMIB i €HBOCKOMIYHMX
3HaxifoK, NpoTe AiarHo3 Mae NiaTBepMAKyBaTUCh pesyrnbTatamu
HEMII-pH-MoHiTopuHry (>1 dhapuHreanbHa nogist 3a 24 roguxm).
Xoya HEMII-pH €, Bes3anepeyHo, MeTogom BuboOpY, ane Boa-
HoYac Lie JOporoBapTicHa, iHBa3uBHa NpoLieaypa 3 00MEXeHO
[OCTYMHICTIO 06nafHaHHA Ta 3Ha4YHUM OMCKOMOPTOM Af1S
nawieHTiB Mig Yac JocnimKkeHHs. [oaaTtkoBuMu 0BMEXEHHSMM
€ CKNaJHICTb B NO3WLIOHYBaHHI rinotapuHrearnbHUX CEHCOpIB
y nauieHTiB 3 gucdarieto, BapiabenbHiCTb pesynbraTis npu
aBTOMATUMYHOMY aHani3i MOPIBHAHO 3 PYYHUM MiLpaxyHKOM Ta
obmexeHa kopensLis Mix 3adikcoBaHUMM eNisogamm pedntokey
Ta KniHiyHummn cumntomamu [1,2,3,8,9].

CknafHicTb CBOEYACHOTO BUSIBMIEHHS i BIACYTHICTb cneuu-
(iyHMX MapkepiB pobuTb LIEN CTaH BaXKWM ANst 4iarHOCTUKM
3aXBOPOBAHHS, LU0 NIAKPECNIOE BAXMMBICTb PO3BUTKY HOBWX,
OinbLL TOYHMX LiarHOCTUMHWX IHCTPYMEHTIB, LU0 AadyTb 3MOry
MOKPALLWTY MPOLLEC AjarHOCTUKK Ta fikyBaHHS JIOP.

Merta poboTu

LLInsixom NpoBeaeHHs OAHOLEHTPOBOIO NOMEPEYHOTO MOpIB-
HAMBHOrO AOCMIIXEeHHS BepudikyBaTH KNiHIYHI Ta MOPONOriyHi
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Reflux Sign Assessment-12
OLIHKA O3HAK PE®IIOKCY

1. Epwutema nigHeGiHHO-S3VKOBMX [y)KOK
0 =BigcyTHa 4 = HasBHa

2. Habpsik Ta/abo eputema A3n4ka
0 = BigcyTHi 3 = HasBHi

3. Hanit Ha asuui
0 = BigCyTHIN 2 = HasBHWIA

PotoBa nopoxtuHa (Oral Cavity RSA) 19

4. Eputema opo- Ta rinodapuHreansHa
0 =BiacyTHA 4 = HasBHa

5. paHynsiii opo- Ta rinodapuHreanbHi
0 = BigcyTHi 3 = HasBHi

6. Tineptpodis S31KkoBOro MUrAanMka
0= BigcyTHa 3 = nomipHa/cepeaHs
4 = BupaxeHa

7. Nvnkvia cnus y rmotui
0 = BigcyTHIN 4 = HasiBHWIA

8. Anpokcumallist HagropTaHHuka
10 KOPeHs si3uka
0= BigcyTHa 4 = HasBHa

Fnotka (Pharyngeal RSA) /19

Puc. 1. OuiHroBaHHA 03Hak pedatokey (Reflux Sign Assessment [10]).

MposiBU NapuHroapuHrearnsHoOro pedhritokey y YonoBikis Morio-
[0r0 BiKY 3 BUKOPUCTAHHSM BasifoBaHWX METOAIB AiarHOCTUKN
(RSI, RSS-12, RSA).

Marepianun i meToAM AOCAIAKEHHSA

JocnimkeHHs BUKOHAHO SK OLHOLEHTPOBE MonepeyHe no-
PiBHSAMbHE (KPOC-CEKLIIIHE) CNOCTEPEXHE AOCNimKEHHs 3 hop-
MYBaHHSIM BOX rpyn: OCHOBHY rpyny (OI') cTaHOBWIM YOTMOBIKM
MOJI0Z0r0 BiKy 3 fjiarHocToBaHMM JTOP (91 ocoba), KOHTpOnbHY
rpyny (KI) 64 — yMOBHO-30POBi 4YOMOBIK/ MOSTOALIONO BiKy 6€3
o3Hak JI®P. ObcTexeHHs npoBoannv Ha 6asi HaB4anbHO-HayKo-
BOIO MEAMYHOIO LIEHTPY «YHIBEpCUTETCbKA KMiHika» 3anopisbkoro
LepXaBHOrO MeaMKo-hapMaLeBTUYHOIO YHIBEPCUTETY Y Nepiod
3 ymnHa 2024 o vepsHs 2025 poky. JOCTiMKEHHS CXBaneHO
KoMmicieto 3 nTaHb BiomeanyHoi eTvku 3anopisbkoro aepxae-
HOTO MeauKo-thapMaLeBTUYHOTO YHIBEPCUTETY (MPOTOKON Bif
29.08.2025 poky Ne 9) Ta 3miliCHEHO 3rigHO 3 MPUHLMNAMMU, LLO
BMKMageHi B lenbCiHCbKil Aeknapauii « ETuyHi npuHumnm megny-
HVX JOCMiIKeHb 3a y4acTio Niogeny Ta «3aranbHin geknapadii
npo 6ioeTuky Ta npasa ntoguHn (FOHECKO)». Yci nauienTv Ha-
[anu n1cbMoBY iHGhOPMOBaHY 3rofly Ha y4acTb Y OCHIIKEHHI,
OTPUMAaBLLV NEPCOHANbHE PO3'ACHEHHS CBOIX NpaB Ta 060B'A3-
KiB, BKIOYHO 3 MOXIMBICTIO y Oy/b-sIKUA MOMEHT JOBPOBINbHO
MPUNUHATK y4acTb 6e3 Byab-skux Hacnigkie Y HeobXigHOCTI
MOSICHIOBATY NPUYMHIA. BCiM navjieHTam 34iCHI0Ban KOMMEKCHY
[iarHoCTyKy, LU0 BKITtovasa 36ip aHaMHe3y, 3aranbHOKIiHIYHE 00-
CTEXEHHS, ONUTYBaHHS 3@ CTaHAAPTU30BAHUMM HCTPYMEHTaMM
Ta BiI€0eHA0CKoMito.

BigeoeHaocKoni4YHWIA OTONAPUHIONOTYHWIA OrNSiA NPOBOANIN
3 BukopuctanHsm JTIOP-kombaiHa MedStar UE 3000 (MiBgeHHa
Kopest), ocHaLLLEHOro Cy4acHO OMTUYHOI CUCTEMOIO, Ta 0braa-

9. Epwtema/Habpsik HagropTaHHuka
0 = BigcyTHi 3 = HasBHI

10. Eputema/Habpsk BeCTUOYNApHNX CKnafok
0 = BiacyTHi 2 = HasBHI

11. Eputema ropTaHi
0 = BigcyTHs 4 = obMexeHa apuTeHoigamu 5 = gudysHa

12. 3ananbHi rpaHynsauii MxJepnakyBatoi AinsHkv
0 =BiACyTHi 2 = HasBHI

13. TinepTpodis 3aaHLOI kKomicypn
0 = BiacyTHa 5 = HasiBHa

14. EpuTema peTpoKpuKonoaibHoT AinsHKN
0 =BigcyTHa 3 = HasiBHa

15. Habpsik peTpokpukonoaibHoi AinsHku
0 = Hemag KOHTaKTy 3i CTiHKOO rinocapuHKca (BigkpuTa ronocosa LuinuHa)
4 = € KOHTaKT 3i CTiHKOO rinochapuHKca (BigkpuTa ronocosa LuinuHa)

16. Jlunkuin cnns y roptai
0 = BigcyTHIN 3 = HasBHWI

17. TpaHynsoMa rofniocoBoi CKnaaku
0 =BiacyTHa 2 = HasBHa
Tlefikonnakisi ronocoBMx cknagok
0 = BiacyTHs 2 = HasiBHa
Bupasku ronocosux cknagok
0 = BigcyTHi 2 = HasBHI

FopraHb (Laryngeal RSA) _ /33
3aranbHui 6an RSA: ...... 161

HaHHs KARL STORZ (HimewuuHa) i3 mxepenom csitna Ta CT-
pobockonivHM MOAYNEM, LLO 3abe3nedyBany BUCOKY PO3ainbHy
3AaTHICTb 306paXeHHs Ta MOXNMBICTb AETANbHOMO OLiHOBAHHS
ctany JIOP-opraHiB. OUiHIOBaHHS NPOBOAMMM 3a KPUTEPISMM
noBHoi Bepcii RSA[10] - cTaHaapTM30BaHUM iHCTPYMEHTOM, SIKUVA
BKIMIOYAE SIK NapuHreanHi, Tak i ekcTpanapuHreanbHi Nposisy
NOP, 06’exTHBI3ye NapuHrocKonito Ta Aae 3MOry CTaHaapT13yBaTy
OLLiHIOBaHHS MixX pisHUMK Nikapsmu. CknagaeTtbes 3 16 myHKTIB
(Ta mopatkoBo no 2 6anw 3a HasiBHOCTI y NaLieHTa rpaHynboMy,
KepaToay, BpasKku ropTaHi), AianasoH ouiHioBaHHA Big 0 go 61
Ganis i noporoBum 3HauYeHHsaM >14 6anis ansa aiarHocTuky JTOP.
AnanToBaHuWin nepeknaz ykpaiHCbKo MOBOKO NOBHOI Bepcii RSA
HaBedeHO Ha pucyHKy 1.

Kputepii 3anyyeHHs fo gocnigkeHHs: 1) Yorosiva ctaTb
Ta Bik Big 18 8o 44 pokis (Mornoaguii Bk 3rigHO 3 knacudikavjeto
BOO3); 2) HasBHICTb BigNOBIgHWX CKapr TPUBANICTHO BinbLue Hix
1 MicsiLb 3rigHO 3 TecTyBaHHAM 3a Lwkanoto RSS-12 3a cybuw-
Kanamu 4acToTh 1 TSXKOCTI poanagy, 6anu skoi craHosunm 11
Ganis Ta BuLLe Ta RSI, 6anu 3a skoto ctaHoum 13 Ta BuLLe; 3)
KniHivyHO niaTBEpmKeHNit AiarHo3 JIOP; 4) HasBHICTL B aHaMHe3i
Ta/abo KoHCyNbTaLisi racTpoeHTeporiora Ta/abo Bigeoesodarora-
CTPOAYOAEHOCKONIS 33 OCTaHHi 6 MicALiB; 5) 0TPUMaHO NMMCLMOBY
3rogy Ha 06pobKy NePCOHanNbHIUX JaHNX.

KpuTepii 3anyyeHHs 300poBux ocib: 1) Yyonosiva cTaTb Ta BiK
navujeHTiB Big 18 Ao 44 pokig; 2) BiACYTHICTb BigMOBIAHMX CKapr
(RSS-12 Himkye 11 Ganis 3a cybLukanamu YacToTv Ta TSKKOCTI
po3nagy Ta RSI — Huxye 13 Ganis), 3) BiaCyTHICTb B aHaMHe3i
3aXBOPIOBaHb CEPLEBO-CYANHHUX, EHOOKPUHHWX, AUXANbHUX i
TpaBHUX LUNSAXiB, 4) BiOCYTHICTb (inkarnbHUX AaHuX, Lo nig-
TBEPIKYIOTb NATOMOTi0 ANXaNbHUX | TpaBHWX LWNSXiB; 5) Big-
CYTHICTb TPVBAIIOTO aHAMHE3Y BXXVMBAHHS arikoronto i THOTIOHY;
6) oTp1MaHo NCLMOBY 3rofly Ha 06pODKyY NepCoHanbHUX AaHKX.
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KpuTepii BUKMto4YeHHs: 1) Npuitom nawieHToM npenaparis, Lo
MPUHIYYIOTb KUCTOTHICTB (iHriBiTOpiB NPOTOHOBOI MOMMM TOLLO),
MPOKIHETMYHNX 3acobiB, IAT®, abo iHWKMX nogibHMX Npenapartie
npoTarom 1 Micaus [0 TECTYBaHHS; 2) MyXIHU AnXanbHUX abo
TPaBHMX LLNSXIB Ta 3 MPOMEHEBOID Tepanieto Wni B aHaMHe3i;
3) HasiBHICTb B @aHaMHe3i XipypriuHMX BTpy4aHb Ha BEPXHIX Biaai-
nax LNyHKOBO-KMLLKOBOTO TPaKTY, AnXanbHuX Lunsxax; 4) Hasie-
HICTb TSIKKIX 3aXBOPHOBAHb CEPLIS, NEreHb, LMTOMOAIOHOI 3ano3u,
LlyKpoBwi aiabeT; 5) posnay xap4oBoi NoBeaiHkW 3 BroBaHHAM,
CYNYTHI NCWXIYHI PO3naam Ta CTaHu, L0 NEPELLKOIXKatoTb po3y-
MIHHIO @HKET; 6) KMiHIYHO BUpaxeHa Tpueora Ta/abo fenpecis 3a
HADS; 7) Bipaska LwyHKa Ta/abo ABaHaALATANANOI KULLKM g
yac nonepeaHboi BifeoesodaroracTpoayoaeHockonii.

HasiBHicTb ab0 BiACYTHICTb BigMOBIHUX «PEOKCHUX»
cKapr BM3Ha4anu 3rigHo 3 TECTyBaHHsSM 3a BOMa LUKanamu,
no-nepwe, Reflux Symptom Index (RSI) (P. C. Belafsky et al,
2002) [11] — camo3anoBHioBaHUI ONUTYBamNbHUK 3 9 MyHKTIB,
LLO BKMKYAE Taki CUMNTOMM: OCUNMICTb, Kallenb, HagMipHUM
CNK3, YTPYAHEHHS KOBTaHHS, KaLlenb Nicns DKi Y4 B NOMOXEHHI
nexauu, TPYOHOLL 3 AUXaHHSAM, HaB' A3MMBMI KaLUerb, «KITy6oK
y ropni» (globus), nevisi. [N KOXHOrO NUTaHHS PECMOHAEHT
BUOMpae BiANoBiagb, ska HaWbinbLUe BigNOBiAAE MOro CTaHy
3a OCTaHHIN MicsiLib, BUKOPUCTOBYHOUM 6-6anbHy wkany, ae 0
03Hayae BiACYTHICTb CUMMTOMY, @ 5 — MaKCUMasibHUA CTYMiHb
TshKKOCTi @60 YacToTn cumnTomy. 3aranbHa ouiHka RSI o6unc-
NHETLCA SK CyMa 6anis 3a BCi 9 nnTaHb, MakcMMarbHa MOXIIMBa
ouiHka — 45 6anis.

Mo-apyre, RSS-12 [12] — ue BanigoBaHWIn OMUTYBArbHNK,
po3pobNEeHNIN EBPONENCHKOK JOCTILHOK rPYMOK Nif KepiBHML-
T80M J. R. Lechien sik ckopoyeHa Bepcist RSS-22 ans nonerwe-
HOrO KMiHIYHOTO BUKOPUCTaHHS, 30epirlum BUCOKY [iarHOCTUYHY
iHGhopMaTUBHICTb. ONMTYBamNbHUK BKIHOYAE 12 KMHOYOBYX NYHKTIB,
LU0 BifoBpaxaroTb OCHOBHI cumnTomm JIOP (ocunnicTs romocy,
XPOHIYHWIA KaLlerb, BigYyTTS CTOPOHHLOIO Tifa y ropni, notpe-
Oy y yacTomy MpoKaLLOBaHHI TOLLO), O OLHIOKTL 3a ABOMA
cyOLUKanamy — YacToTOK W TSOKKICTIO po3nagy. [ns KoXHoro
CMMNTOMY NPUCBOOIOTL Banu B aianasoHi Big 0 go 5, ae 0 - Bip-
CYTHICTb CMMMTOMY, @ 5 — MaKCMasnbHWIA CTYMiHb TSHKKOCTi abo
yacTtoT cumnTomy. OLiHKI YaCTOTMW Ta TSHKKOCTI MHOXKAaTbCS MixX
c000H0 17151 KOKHOTO 3 CUMMTOMIB, LLIO A€ MiACYMKOBY OLHKY A4S
KOXHOrO 3 12 nyHKTiB y AianasoHi Big 0 fo 25. Cyma oLiHOK YCix
CUMMTOMIB Aia€ KiHLEBY OLiHKY WKanu RSS-12, sika BapitoeTbes
Big 0 go 300 GaniB. Pesynirar GinbLue Hix 11 6anis BBaXaeTbCs
03Hakoto JTOP B eBponeiichkii nonynsii.

OuintoBaHHg BnnuBy cumntomis JIOP Ha akicTb XuTTS
BM3Ha4anu 3a gonomoroto cybwkanu RSS-12 — Quality of Life
Subscale (QoL), sika cknagaeTbest 3 12 NYHKTIB, KOXKEH 3 SKUX
ouiHtotoTh Big 0 o 5 6aniB, MakcumanbHa kinbkicts 6anis QoL
cTaHoBuTb 60 Ganis.

CKPWHIHT MCUXIYHOTO CTaHY NPOBOAMIIYM 3@ FOCTITaNbHOK) LLIKa-
noto Tpusory Ta aenpecii — The Hospital Anxiety and Depression
Scale (HADS) (A. S. Zigmond, R. P. Snaith, 1983), sika BuKo-
PUCTOBYETLCS AN MEPBUHHOTO BUSIBMEHHSI B YMOBAX 3arasib-
HOMEZWNYHOI MPaKTWKW Ta IHTEPNPETYE BUPAXEHICTb NCUXIYHMX
pO3nagiB 3a KiNbKICTIO OTPUMYBaHWX NPy ONUTYBaHHI banie, e
0—7 BaniB — BiACYTHICTb JOCTOBIPHO BUPAXEHMX CUMMTOMIB 3a
cy6bLukanamu Tpueory abo aenpecii, 8—10 6anis — cyOkniHiYHO

BMpaxeHa Tpueora abo aenpecis Ta 11 i GinbLue — KniHiYHO BU-
paxeHi TpuBora abo aenpecis.

CratncTuyHy 06pobky OTpUMaHUX faHux BUKOHYBany 3a
gonomoroto IBM SPSS Statistics 13.0 (StatSoft Inc., niueHsis
Ne JPZ8041382130ARCN10-J). Mig yac aHanidy 3actocosa-
HO METOAMW ONWUCOBOI CTATUCTUKM (ANSA KiNbKICHUX 3MiHHMX
064MCIUnM Taki MoKasHWKK, SIK N, cepeaHe apudmeTnyHe,
MefiaHa, CTaHOapTHe BiOXWNEHHS, MiHIMYM i Makcumym) Ta
napameTpuyHi (JOCTOBIPHICTb BigMIHHOCTEW MepeBipsanu 3a
J0noMoroto t-TecTy Ans HesanexHux Brnbipok 3a po3noginom
CrblogeHTa). CTaTMCTUYHO 3HaYYLLMM BBaXanu piBeHb JOCTO-
BipHocTi npu p < 0,05.

Pe3yabtatun

AHani3 pesyneratiB 006CTEXEHHS MOKa3aB, LU0 CepeaHilt Bik
nauieHTiB OF (n =91) Ta KI" (n = 64) ctaHosmB 37,04 + 6,75 Ta
28,36 + 9,7 poky BignosigHo. Cepen navjexTie O i3 JIOP 6yno
BUSIBMEHO LUMPOKUIA CNEKTP pedritoKC-acoLiioBaHNX ypaxeHb
BepXHix auxanbHux wnsxis (BOLL). Hanuactiwmmu knicivHumm
nposisamn Bynu: CUMNTOMOKOMMAEKC «knybka» B ropni — y
67,03 % (n = 61) BuNaakie, XpOHiYHWA Kawenb — y 56,04 %
(n =51), guccoHis —y 49,45 % (n = 45), cuHopom nocTHasanb-
HOro 3aTikaHHs — 26,37 % (n = 24), ranito3 — 16,39 % (n = 10),
amcdparis — 3,3 % (n = 3).

[Inst CKPWHIHTY Ta OLiHIOBaHHS KMiHiYHUX NposiBiB JIOP ycim
nauieHtam 6yno npoBeseHO ONUTYBaHHS i3 3aCTOCYBaHHsIM pe-
koMeHZoBaHux onuTyBanbHukiB RSI Ta RSS-12, a Takox okpemo
OLLiHKOBaNM SIKICTb KUTTS 3a CyBLukanoto QoL Ta ncuxoeMoLinHNi
cTaH 3a gonomoroto HADS. Y pesynbtati 6yno BCTaHOBNEHO,
wo y nauienHTiB KI" 3aranbHi 6anu 3a wkanoto RSI nepebysanu
B niana3soHi Big 0 go 12 6anis, 3a wkanoto RSS - Bia 1 oo 11
Ganis, Toai sk B Ol giana3oH 3HauveHb y BMGIpL 3a LUKanamm
RSI ta RSS-12 craHosuB 13-44 Ta 16-175 6anis BignosigHo.
BursiBneHi 3HauyLLO HYXXYi NOKA3HWKW AKOCTI XUTTS Y NaLeHTIB 3
N®P nopiBHSHO 3 KOHTPOIBHOK MPYNOH CBIAYaTb NPO CyTTEBUI
HeraTyBHUIA BNAWB NaTONOrii Ha MOBCAKAEHHE (PYHKLIOHYBaHHS
Ta cyb’ekTBHE camonodyyTTs. Cnig Big3HaunTy, Wo BCi naui-
eHTn O nokasanu 3Hayylle nepesuLLeHHs cymapHoro Bany
3a cybuwukanoto Tpueorn HADS 6e3 3MiH 3HaueHb, siki CBiguaTh
npo ccopmoBaHy Aenpecito. Lindposi cepenHi 3Ha4eHHs Ta
pesynbTati CTaTUCTUYHOTO aHaridy OMMUTYBaHHS Ta eHZOCKOMil
nogaHo B mabnuui 1.

HacTtynHuit eTan Bkt04aB EHOOCKOMIYHE 0BCTEXEHHS NaLli-
EHTIB, SIKi 33 JAHUMU LLKa-0nUTYBaNbHUKIB NOKa3anu 3Ha4YeHHs!
GinbLwe Hix 13 6anis gns RSI ta 11 6anis ans cybLukan 4acTotn
Ta TSKKOCTI posnagy RSS-12, 1o cBigumTh Npo BUCOKY AMOBIP-
HICTb Y HWX 3axBoptoBaHHsl Ha JIOP. OBcTexeHHs NpoBoguy
3a pekomengauismu [10], WO BKMtOYanM BidyanbHi O3HaKW, SKi
nepeBoannn y LUMPOBI 3HAYEHHS Ta CKNaganu y 3aranbHuii
6an RSA (puc. 1).

EHpockoniyHe obcTexeHHs nauieHTis OF y BinbwocTi
3acBiguuno, LWo cymapHuin 6an RSA BinbLue HiX y Tpu pasu
nepesuLLyBaB 3HadveHHs KI' (mabs. 1). Hessaxatoum Ha ne-
PEBaXHO BUCOKI 3HAYeHHs pesynbraTy obecTexenHs 3 RSA
(makeumanbHuin 6an — 56, MiHiManbHUIA — 7), 30BHILLHS KapTUHA
ropTaHHO-rMOTKOBOrO komnnekcy naujiexTis O nopisHsHO Ao KI
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Puc. 2. MauieHT KT 6e3 ckapr Ha AP Ta 63 eHAOCKOMIYHKX 03HaK. TopTaHb Nia Yyac AuxaHHA (A) Ta oHyBaHHs (B).

3A

Puc. 3. MauieHT P. OT 3i ckaprami Ha AMCOOHItO TAXKOrO CTyneHs, 6iAb Ta NepLUiHHA Y FOPAi, KallieAb, NoTPe6y B YaCTOMY «MPOYMLLIEHI» FTOPAA, HAAAMLLIOK
CAW3Y B FOPAi Ta CTiKaHHS NO 3aAHIN CTIHLI TAOTKM, BIAUYTTS «MIAXOAXKEHHS» AO TOPAA LLAYHKOBOTO BMICTY, «neviHHs». RSI - 39 6anis, RSS-12 - 141
6an, QoL - 32 6anu, HADS - cybKAiHiuHO BUpaxeHi TpuBora it Aenpecis, RSA - 47. A: 3HauHWi Andy3HWUIA HabPAK Ta epuTeMa, L0 BKPai BUPaxXeHi B
AIASHLI apUTEHOIAHOMO KOMMAEKCY (*) 3i 3HAUHOO KIAbKICTHO CAM3Y, MaxiAepMist MiXuepnaAonoAiOHOT AIAAHKM (CTPIAKA YOPHOTO KOALOPY), NaCTO3HICTb
Ta XBUAACTICTb FOAOCOBMX CKAQAOK 3 TsXaMM (CTPIAKa XXOBTOro KOAbOpY); B: Habpsik PETPOKPUKOMOAIBHOT AIAIHKH (CTPIAKA YOPHOTO KOALOPY).

4A o 46

Puc. 4. Mauient A. O 3i ckapramu Ha BiaYyTTS «eYiHHs, «CyXOCTi, «KOMKa» B FOPAi Ta BUPAXEHUIA BUCHAXAMBUI «CyXui» KalLeAb (MepeBaXHO BHOYI).
AvcdoHis cepeaHboro cTyneHs Taxkoci. RSI - 20 6anis, RSS-12 - 44 6aau, QoL - 29 6anis, HADS - cybkaiHiuHO BMpaxeHa TpuBora, RSA - 21.
A: \OKaAbHHI HabPsiK Ta KOHTAKTHA BUPa3Ka AIAIHKM AIBOrO FOAOCOBOTO BIAPOCTKA (HOpHa CTpiAKa) Ta AMdy3Ha rinepeMis, rinepaackyAspuaaLlist AINTHKM
AIBOTO FOAOCOBOTO BiAPOCTKA (XOBTA CTPiAKa) MOPIBHAHO 3 HOPMaAbHIM 3 iHLLIOTO GOKY Ta BMPaXeHa NOBEPXHEBA BACKYAAPU3aLLsi AINTHKW NEPEAHBOT
KOMICYpH (*) y BUrASIAI PO3LLIMPEHMX 3BUBMCTMX CYAUH, LLLO KOHBEPTYHOTb Y 30HY 3MMKAHHS FOAOCOBHMX CKAAAOK; B: aHanoriuHi 3MiHK BiA3Ha4aAM Npu GoHaLyii.
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Tabauusa 1. Pesyastati 06CTeXeHHs nauieHTiB 3a Wkaramu RSI, RSS-12, QoL, HADS, RSA (M + 0; t, X2 p)

XapaktepucTtuka OcHoBHa rpyna, n = 91 KoHTponbHa rpyna, n =64 (t/x* p-3HaueHHs
RSI, 6anis 24,34+7,98 6,79 + 3,56 -16,6(t) 0,00 (<0,01)
RSS-12, 6anis 45,94 + 31,24 6,27 £ 2,96 -10,11(t) 0,00 (<0,01)
(cybLukanu 4acToTu Ta TAXKKOCTI)

Qol, 6anis 18,70 £ 11,73 3,97 £3,30 -9,8(t) 0,00 (<0,01)
HADS

Cyb6Lukana Tpueory, 6anis 7,35+2,10 559+ 1,88 -9,8(t) 0,00 (<0,01)
Cyb6Lukana penpecii, 6anis 5,40 £ 2,53 4,61+2,06 -2,05(t) 0,04

RSA, 6anis 20,64 £9,49 6,28 + 3,32 11,61(t) 0,00 (<0,01)

Puc. 5. MauieHT C. OT 6iAbLLE HiX 2 POKM MaB HApOCTakUi CKaprk Ha AUCHOHIKD TAXKOIO CTyneHs, 6iAb Ta NEPLLIHHA Y FOPAI, KaleAb (NepeBaxHo
nicAs npuidoMy ixi), notpeby B UacToMy «MPOYMLLIEHI» TOPAA, PETYPriTaLito, «nevito» B npoekuii eniractpito. RSI - 40 6anis, RSS-12 - 139 6anis,
QoL - 38 6aniB, HADS - Hopma, RSA - 46. A: [paHyAbOMa AiAIHKM AIBOTO TOAOCOBOTO BiAPOCTKA (YOPHA CTPIAKA), AMdY3Ha epuTeMa, naxiaepmist
MiXyepnakyBaToi AIAFHKM (KOBTa CTPiAKA), NaCTO3HICTb Ta rinepemisi FoAOCOBOI CKAAAKM (BAAKMTHA cTpiAKa); B: rineppeakTUBHICTb Yepes nepe-
LIKOAXAHHS 3MUKaHHIO FOAOCOBMX CKAGAOK IPaHYAbOMOIO, FPaHYAALLIAHI eAeMEHTH (*) 3i 3HaUHOK epUTEMOIO, HABPSKOM Ta CA30M Y PETPOKPH-
KOMOAIGHIi AINHLL IK HACNIAOK XPOHIUHOTO 3aKMAY PEDAIOKCHOTO BMICTY.

6A

1y g 2 6416 i, P his3

Puc. 6. MauieHT T. OF i3 AMCHOHIEID CEPEAHBOTO CTYNEHS TAXKOCTI, MaB 3HAaYHWi 6iAb Ta NEPLLIHHSA Y FOPAI, KaLlleAb, TOTPeby B YaCTOMY «POUMLLIEHI»
ropAa, perypritaito, «neviHHs», HAAAMLLOK CAM3Y B FOPAI Ta CTiKaHHS MO 3aAHIN CTiHL| IAOTKKM, NePIOAMYHY «Mevito» B NpoeKLi eniracTpito. RSI - 36
6aniB, RSS-12 - 121 6an, QoL - 30 6aniB, HADS - cybkAiHiuHO B1paxeHa aenpecisi, RSA - 43. A: 3HauHWit AUDY3HWIA HAbPAK Ta eputeMa, Lo
BKPaW BUpaXeHi B AIAHLI apuUTEHOIAHOMO KOMMAEKCY (*) Ta 3i 3HAUHOKO KiAbKICTHO CAK3Y, Ny abAYKLIT 3anaAbHa PUriAHICTb ropTaHi Ta BIACYTHICTb
MOXAMBOCTi OFAIAY MiXuepriakyBaToi AiAHKI Uepes BKpaii BUpaXeHui Habpsik aputeHOiAHOT0 KoMnAekcey; B: Habpsik Ta CAM3 Y PETPOKPUKOMOAIBHIT
AINSHL 1K HACAIAOK XPOHIUHOTO 3aK1AY PEPAKOKCHOIO BMICTY (YOpHa CTpinka).
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Puc. 7. MaujeHT A. npoTarom 6 MicALIB MaB CKapri Ha AUCHOHIKO AETKOTO CTYMeHA TAXKOCTI, NEPLUIHHA Y TOPAI, BIAUYTTS «<KOMKa» B FOPAI, KalLeAb,
3HayHy NoTpedy B YaCTOMY «MPOUMLLEHI» FOPAG, HAAAMLLOK CAM3Y B ropAi. RSI - 20 6aniB, RSS-12 - 59 6anis, QoL - 18 6anis, HADS - Hopma, RSA
- 26. A: naxiaepmis MixuepnakyBartoi AINFHKW (YOpHa CTPIAKa), Aerka eputeMa MeAiaAbHOI MOBEPXHI aPUTEHOIAHOMO KOMMAEKCY (XKOBTI CTPIAKHM),
MOMipHa KiAbKICTb B'A3KOM0 CAM3Y, MOYATKOBWI NPOSAB FiNEPNAACTUYHOMO NPOLLECY B AiASHLI FOAOCOBOTO BIAPOCTKA AiBOPYY (BAaKHUTHA CTpiAKa);

B: nia yac dpoHaLii Mixyepnakysata naxiaepmisi He Bi3yanisyeTbCs.

Puc. 8. MauieHT K. npoTsirom 6 MicALjiB MaB CKaprv Ha AUCHOHIO AETKOTO CTYMEHS TAXKOCT, BIAUYTTS NEPLUiIHHA Ta <KOMKa» B TOPAI, KalLeAb, 3HaUHY
noTpedy B YacTOMY «MPOYMLLIEHI» FTOPAA, HAAAMLLIOK CAM3Y B TOpAI. RSI - 21 6an, RSS-12 - 53 6anu, QoL - 22 6aau, HADS - cybKAiHiUHO BUpaxeHa
TpuBora, RSA - 12. A: Aerka MixuepnanonoaibHa naxiaepmisi (MopHa cTpinka), B'3kuil 6iAuii cAu3; B: B'A3KMIA CA3 3HAYHO NepeLLKOAXAE dOoHaLLT
Ta NoTpebye MOCTIAHOIO «MPOYMLLEHHS» rOpAa 3 GOPMYBAHHAM MOPOYHOTO KOAA KaLLALOBOTO PEGAEKCY.

(puc. 2A, B) 3Ha4HO BapitoBana Bif HE3HaYHMX 3MiH (puc. 8A, b)
Ta noMipHux (puc. 4A, b, 7A, B) fo cyTTeBO BupasHux (puc. 3A,
b, 5A, b, 6A, b).

OTpvMaHi pesynsTaTi NiATBEPAKYHOTb, LLO CNEKTP pedpritoke-
acoLiioBaH1X NPosIBIB € JOCUTb PiBHOMaHITHUM. Hanvacrille y
naujenTis O 3 JIOP pgiarHocTyBaBCs pedhitokC-acoLinoBaHui
napuHrit y 78,02 % BMnagkis, WO Y3romKyeTbCs 3 AaHUMK
nitepatypu, e came YpaKeHHsl ropTaHi BBaXaloTb HalbinbLL
TMNOBMM MposiBoM natonorii [3,5]. Jewwo pigwe Tpannsnucs:
hapuHriT (52,74 %), XpoHiuHWi Kawwenb (56,04 %) Ta aucdoHia
(49,45 %), 5iKi TakoX MOXYTb 6YTW HACTIOKOM SiK IPSIMOTO BMAWBY
pedhrnioKTaTy, TaK i HepopedneKTOPHINX MexaHiamie. CumnTo-
MOKOMEKC «KOMKay B ropri Bif3Ha4anu y TPETUHW NaLlieHTiB
(34,07 % Bunagky), L0 BKa3ye Ha 3HauyLLy porb CEHCUTUBHIX
MopyLUEHb Ta HEMPOTEHHUX MeXaHiamiB y natoreHesi JIOP. Ha
OKpEeMy yBary 3aciyroByoTb pigkicHi MOPHOMOriYHi 3MiHW — rpaHy-

nbomu ropTaHi (5,49 %), HabpsKOBO-NONINO3HNMA NApuHIT (3,3 %)
Ta NNOCKOKNITUHHI naninomm potornoTkn (5,49 %), HasBHICTb
SKUX NIATBEPAXKYE, LU0 TPUBANWIA | HEKOHTPONBOBAHWUI BMIVB
pecbnioKcaTy 30aTHWA CPUYMHIOBATY JTOKambHi CTPYKTYPHI ne-
pebyn0BY Cr30BOT 0BOMOHKY Ta MigBULLYBATH PU3MK XPOHIYHNX
3anarbHKX CTaHiB. BapTo Takox BiA3Ha4NTV BUCOKWIA BIiBCOTOK
XPOHIYHOTO pUHOCHHYCUTY y 23,08 % naLieHTiB, Lo MigTBEPAKYE
no3acTpaBoXigHW xapakTep ypaxeHs npu JTOP. Omxe, y HaLuil
KOropTi AOMIHYHOUUM YPaXKEHHSM 3amULLIABCA NAPUHIIT, TOAI K
iHLLI NposiBK BapitoBany Big (OYHKLiOHANbHO-HENPOrEHHNX CUMM-
TOMIB («KOMKa» Y ropni, AMCOHIS, KaLlernb) 10 MOPONOriYHUX
3MiH (rpaHynbomMu, naninomu, Habpsik PeiiHke), WO nigkpecnoe
MYNbTUGAKTOPHICTb KNiHIYHWMX peHoTunie JIOP, BiacyTHICTL
€AMHOMO NaTOreHeTUYHOTO MexaHiaMy Ta HeobXiaHICTb iHAWBI-
Zyani3oBaHoro miaxogy A0 AiarHOCTUKM 1 NiKyBaHHS KOXHOMO
OKPEMOro naLlieHTa.
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06roBopeHHsA

OTpumaHi pesynstaT NigTBEPAXYIOTh, WO CnekTp ped-
ntokc-acouinosannx ypaxens BALW y naujentis O i3 JIOP ¢
HaA3BUYaNHO pisHOMaHITHUM. JIOP 3anunwwaetbesa cknagHum
ONS 4iarHOCTUK CTAHOM, i pe3ynbTaTi HaLoro AOCHimKEHHS
pobnsATb BHECOK Y AUCKYCIIO LLOAO OMTUMANbHUX iHCTPYMEHTIB
KMiHIYHOrO OLIiHIOBaHHS.

Y KpOC-CEKLiHOMY JOCTIKEHHI cepeq NaLjieHTiB i3 cumnToMa-
M JIOP un FEPX RS 3i 3HaueHHsM >13 BaniB npoeMOoHCTpyBaB
BMCOKY YyTImBiCTb — 97,1 %, JOCTaTHIO CnieuudivHicTb — 66,7 %,
a TaKoX 3ararnbHy AiarHOCTUYHY TOYHICTb — 86,7 %, BKasytoum
Ha 10ro eHeKTUBHICTb SIK LIBMAKOTO CKPUHIHIOBOTO iHCTPYMEHTY
AN NepPBUHHOTO OLiHIoBaHHS JTOP [13]. BogHouac pesynbraty
kuTancekoro gocnimkenHs J. Wang et al. (2021) skazanu Ha
3HAYHO HYKYY YyTNMBICTb (48,6 %) Npu 30epeeHHi BUCOKOT
cneumdiuHocTi (82,5 %) Ta HEBMCOKN Y3romKeHOCTi 3 pesynbra-
Tamn pH-MoHiTopuHry (k = 0,133), Lo nigkpecnioe HeobXiAHICTb
nokanbHoi Banigusauii RSI[14]. Y kpoc-ceKLUiiHoMyY KoperiCbkoMy
pocnimkenHi T. Kiren et al. (2023) [13] Takox NpoAeMOHCTPO-
BaHO OOMEXeHY AjarHOCTUYHY LiHHICTb RSI cepen navieHTiB i3
cumntomamu JIOP ta MEPX (4ytrmsicts 97,1 %, cneumdiyHicTs
66,7 %), Npx LbOMY aBTOPU 3a3HaYatoTb OT0 3HAYHY HEraTvBHY
MPOTHOCTUYHY LiHHICTb (92,3 %), o pobutb RSI kopucHm ans
BUKIoYeHHs natonorii. Omxe, RS AeMOHCTPYeE BUCOKY YyTnu-
BICTb Yy HU3Li NONYNALIMHUX LOCTIDKEHb, ane XapakTepusyeTbes
BapiabenbHO CrieuuivHICTIO Ta 0OMEXEHOK Y3rOMKEHICTIO 3
00’eKTVBHMM METOLAMM, TOMY 0T0 JOLNBHO BUKOPUCTOBYBATM
K YyTIMBUIA METOZ NEPBMHHOTO BiAOOPY NALliEHTIB y MOEAHAHHI 3
IHLUMMM KTIHIKO-IHCTPYMEHTaNbHUMM KpUTEPISIMM.

Baxnueum pe3ynsTaToM Haloro JOCHIMKEHHS cTano nig-
TBEPIKEHHS [iarHOCTUYHOI LHHOCTI RSI y KMiHIYHIA npakTuLi.
BopaHouac BrsiBneHi 0OMExXeHHS LibOro iHCTPYMEHTa CBigyaTh Npo
JOUINBHICTb 10T0 BUKOPUCTaHHS HE i30M1b0BaHO, @ B KOMMMEKC
3 iHWKMK meTogamu — BigeoeHaockonieto JIOP-opraxis, HEMII-
pH, Tectom Ha nencuH (Pep-test), hibporacTpomyoneHockonieto
Ta iHWMMK, WO pa3oM 3abeaneyye GinbLu TOYHY AiarHOCTUKY Ta
06’ekTMBI3aLtO KNiHiYHKMX NposBiB JTOP,

3HayeHHs onuTyBanbHUka RSS-12 6yno ouiHEHO y MynbTy-
LleHTpoBOMY JocrifxeHHi J. Lechien et al. [10] Ta BcTaHoBREHO,
Wwo RSS-12 mae BUCOKY AiarHOCTUYHY TOMHICTb: YyTNMBICTb
94,5 %, cneundivHictb 86,2 % npu rpaHU4HOMY 3HadeHHi >11
6anis, LEMOHCTPYE BUCOKY HAZiNHICTb Ta MKEKCMIEPTHY Y3romxe-
HICTb, 3HaYHY YYTAMBICTb A0 3MiH NICMA NiKyBaHHS, WO pobuTb
11010 €(PeKTMBHIUM IHCTPYMEHTOM $IK 415t NEPBUHHOT AiarHOCTUKM,
TaK i NS MOHITOPUHTY pe3yrnkTaTie Tepanii nauieHTis i3 JIOP.

Y iHwomy pocnimkerni C. Zhang et al. (2023) [15] BusiBneHo,
o RSS 3HayHo nepeBepLuye RSIy nporHo3yBaHHi NO3UTUBHOTO
pesynbraty 3rigHo 3 faHumu 24-roguHHoro HEMIIpH: yaromxe-
HicTb AN RSS 6yna k = 0,663 (nopieHsHO 3 0,213 y RSI), uyTtnu-
BiCTb — 92,8 % (nopiBHsHO 348,2 %), a AUC — 0,783 nopiBHsHO 3
0,633 (p <0,05). Lle nigTBepmxye, o RSS kpatue nigxoauTs Ans
CKpUHiHTY JIOP 3aBasku BULLIN AMCKPUMIHALINHIN 30aTHOCTI Ta
MEHLLI IMOBIPHOCTI Nponycky XBopobu. Hallie AocnimKeHHs He
BWSIBMNO CYTTEBWX BiAMIHHOCTEN 060X Lkan y giarHocTuLi [TOP,
Lo Mormno GyTW NoB'sA3aHNM i3 HEBENMKO BUBIPKOIO NaLieHTiB
Ta BUCOKOK OJHOPIAHICTIO rpynu 3a CTaTTHo 1 BiKOM.

Ane He3BaXatoun Ha BUCOKY YyTIMBICTb Ta cneumudivHiCTb
RSS-12 ta RSI, wkanu He BpaxoByHTb YCi MOXMWBI CUMMTOMM
NOP, 30kpema Taki, Ik BigHyTTs «CYXOCTi» abo «NediHHs» B ropri,
SKi, 3a aHumm X. Zheng et al. [16], Gynm ogHAMM 3 HAAMOLUMPEHI-
LUMX cKapr 3-noMix nauieHTis 3 JIOP i3 yacTototo 75 % Bunaakis
cepen KMTancbKoi MonynsiLii, y 38'A3Ky 3 YAM HayKoBLiIMK Byno
BAOCKOHaneHo wkanu RSI-10 ta RSS-13 3 fogaHum nyHKTOM
«BiAMYTTS CyXOCTi Ta NEYiHHA B rOpTaHOrNOTLi abo poTi» Bianosia-
HO. Y HalloMmy gocnimkeHHi nauieHTn O Tak camo CkapXXunmcst
Ha BiOuyTTs «CyXOCTi» Ta/abo «neviHHa» B ropni 'y 52,74 % Ta
64,84 % Bunagky, ane B LLKanax Lii BaXI1Bi CUMNTOMM He Bpaxo-
BYBarn, ix BUSIBNSANM TinbKu Mif Yac AeTanbHOro 360py aHamMHe3y.

EHpockoniyHe 06CTEXEHHS TMOTKOBO-TOPTAHHOTO KOMMIEKCY
npm JIOP BBaXa€eTbCS «30M0TUM CTAaHZAPTOMY Y MPOBEAEHH Au-
hepeHL;iiHoi AiarHoCTVKK. Y cnpobi NigBULLMTY 10r0 AjarHOCTUYHY
LiHHiCTb Byro 3anponoHoBaHo RSA, siky BBaxatoThb GinbLL iHhop-
MaTuaHoto nopieHsaHo 3 Reflux Finding Score (RFS) (P. C. Belafsky
et al., 2001), ockinbku BiH OXONMHOE TaKOX opodbapuHrearnbHi Ta
oparbHi 03HakW (Hanpuknag, rinepemito 3aaHbOI CTIHKX FMOTKY,
CMM3 y HOCOITIOTLYi TOLLO), SiKi YacTo CynpoBOmKyHOTh JIOP i MoXyTb
niaBULLYBaTM OrO iHPOPMATMBHICTb. BCTAHOBMEHO, LLIO 3HAYEHHS
RSA noHag 14 Ganis MOXyTb CBiguUTH NpoO HasBHICTL JIOP, ne-
MOHCTpYtoun YyTrmeicTb 89,1 %, cneundivHictb 95,2 %, BUCOKY
BHYTPILLHbOCMOCTEPEXHY HapinHicTb (r = 0,813), MixekcnepTHy
ysromxeHicTb (Kendall's W = 0,663) i 3Ha4Hy 4yTnmBICTb [0 3MiH
nicns npoeegeHoi Tepanii [10], a noeaHaHe BrkopucTaHHs RSA-
10 >13 Ta RSS-12 >11 Ganis 3abe3ne4ye BUCOKY AiarHOCTUYHY
TOYHICTb i3 uyTmBiCTIO 92,7 % Ta cneumdivnictio 97,3 %, LWo
NiaTBEpIKYE HAZIMHICTb LX IHCTPYMEHTIB Y BepudikaLii JIOP [17].

[NpoTe iHTepnpeTayis napuHreanbHUXx 03Hak npu JIOP mae
neBHi 0OMEXEHHS!, OCKiNbKW MOLIGHI 3MiHW MOXYTb BUHUKATW HE
nnLwe BHacNigoK pedrioKey, ane 1 Nicns pagialiHoro Bhvay,
iHGOEKLIN BEPXHIX | HYKHIX ANMXamnbHUX LWNSXIB YM iIHTEHCUBHOIO
FONOCOBOT0 HABAHTaXEHHS. 3riQHO 3 HALWMMKM JaHUMK, LuKana
RSA Takox He 3aBxzaw 3abe3nevye JOCTaTHIO iHPOPMATUBHICTb
3a YMOB nepudepnyHoi Ta/abo LieHTpanbHoi CeHeUT3aLli, Konm
NapyUHrocKonivHi 3MiHK HabyBaloTb HecreLMdIYHOMO XapaKTepy,
MOXYTb iMITYBaTW iHLLi NATOMOriYHi NPOLECK Ta He BinobpaxaTu
peanbHui CTYNiHb PeIIOKCHOrO ypaxeHHs (auB. puc. 8A-b).
BogHovac y Halomy JocnigkeHHi nigTBEPMKEHO BUCOKY dia-
THOCTUYHY TOYHiCTb RSA 'y BusiBneHHi JIOP, wo nigkpecntoe i
noTeHLjan K CTaHAaPTU30BaHOTO KITIHIYHOIO iIHCTPYMEHTY, NpoTe
NuLLe B CKNagi KOMMANEKCHOrO [iarHOCTUYHOMO OLLIHIOBAHHS.

OTxe, cyyacHi onuTyBanbHuky, 3okpema RSI Ta RSS-12,
[atoTb MOXIIUBICTb JOCTOBIPHO BUSIBUTU HAsIBHICTb CUMMTOMIB
JI®P Ta KinbKiCHO OLHWATY iXHIO IHTEHCUBHICTb LLE Ha AOKMIHIY-
HOMY eTani, NpoTe BOHM HEe [aloTb 3MOTM BU3HAYUTU KOHKPETHI
eTIONaTOreHeTUYHi MEXaHiaMi PO3BUTKY 3aXBOPIOBAHHS. IXHS
JjarHoCTWYHa YYTNMBICTb, 3@ AAHUMM NiTepaTypy, CTaHOBUTb
6rmabko 48,2-97,1 % [12,13,14,15], ogHak pe3ynbrati 3anu-
LatoTbCs 30e0inbLIOro CyO'eKTMBHOK CaMOOLIHKOI0 NALEHTA |
MOXYTb BapitoBaTW 3aNeXHO Bif iHAVBIAYanbHNX 0COONMBOCTEN
CNPUAHATTS CUMNTOMIB. ToMy Anst GinbLU MOBHOTO AiarHOCTUYHOIO
MOLLYKY AOUISNbHUM € NOEAHAHHS aHKETHUX METOLIB i3 AaHUMW Bi-
[e0EHOCKONIMHOTO 0BCTEXEHHS Ta 3aCTOCYBAHHSIM CrieLiarniao-
BaHMX iHOEKCHMX LuKar, Takux gk RFS un RSA, siki 3abesnevytotb
CTaHAapTu30BaHy ikcalito o3Hak JIOP. Bineoengockonis fae
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3mory 6e3nocepeaHbO OLHUTY 3MiHW CIIN30BOT 0OOIOHKM FOTKM
Ta ropTaHi, NOB'A3aHi 3 fieto pedhritokcary, npoTe Yepes yyacTb
HepopeNeKTOPHUX Ta CEHCUTUBHUX MEXaHI3MIB Y naToreHesi
JI®P eHpockoniyHi 03HaKkM MOXyTb GyTW MiHiManbHUMK abo
HaBiTb BIOCYTHIMK, LIO 3yMOBMKE CRabKy KOpenswito 3 KiHiy-
HUMK nposiBamu (puc. 8A, B). Kpim Toro, eHgockonivHa kapTuHa
XapaKTepu3yeTbCs 3HAYHOK MiKIHAMBIZYaNbHO BapiabenbHICTHO
Ta He 3aBXau Binobpaxxae NOBHWIA CNEKTP NATONOMYHMX 3MiH,
Lo obmexye i LiHHICTb Anst nigbopy TapretoBaHoi Tepanii. Y
3B'A13KY 3 LM BUHUMKAE NoTpeba y BNpoBamKkeHHi KOMOIHOBaHMX
[iarHOCTUYHNX anrOpUTMIB, SiKi MOEAHYHOTb KMiHIYHI ONUTYBANBHN-
ki, 06’€KTVBHI IHCTPYMEHTanbHi TeCTW Ta biomapkepw, LLo 3aaTHi
MiABULLMTI TOYHICTb AiarHOCTUKW Ta CNpUATW CTpaTtudikauii
naLieHTiB 3a naToreHeTUYHUMY BapiaHTamm JTOP.

KrioyoBa npobnema cyvacHoi aiarHoctukw JIOP nonsrae
B TOMY, LLO HasiBHi KMiHIYHI ONWUTYBASbHUKW Ta €HAOCKOMIYHI
KpuTepii, He3BaXaloun Ha IXHI0 BamnigoOBaHICTb i 3pyYHIiCTb Y
3aCTOCYBaHHi, He Jal0Tb 3MOrV OUMEPEHLIIIOBATU KOHKPETHI
MaToOreHeTUYHI MeXaHiaM1 3aXBOPHOBaHHS. 30KpemMa, BOHU He
BPaxOBYKOTb POrib HENpopedreKTOPHUX MexaHiamiB, CeHcu-
TUBHMX MOPYLLEHb Ta iHAVBIAYyanbHOi BapiabenbHOCT KIiHIYHMX
MPOSIBIB, LLIO YCKMaZHOE BU3HaYeHHs cheHoTuny JIOP y nauieHTa
[18]. Y pesynbrarti Tepanis 4acto 3anMILaeTbCa eMMiIPUYHOL,
i3 NEpeBaXHNM BUKOPUCTAHHSIM iHriGITOPIB NPOTOHHOI NoMMK,
SKi AEMOHCTPYIOTb 0OMEXEHY ehEKTUBHICTb Y 3HAYHOI YaCTKM
nauieHTi. Taka cuTyauis 3ymoBntoe notpeby B [0OATKOBUX
iHCTpyMeHTanbHWX Ta nabopaTopHx 0BCTEXEHHSsX, Hacamne-
peq HEMII-pH, a Takox HeiHBaauBHi Biomapkepw, cepeq sikux
HanbinbLLy yBary npusepTae nencuH y crivii uu cexkpeti BOLL sk
npsiMe CBigYEHHSI PETPOrpagHoro 3akvay. [looaTkoBO BUBHAETLCS
JiarHoCTMYHe 3HAYEHHsI BMIMBY XOBYHWX KMCNOT, Ginipy6iHy,
piBHIB LUMTOKiHIB (IL-6, IL-8), MaTpnkcHa meTanonepokcuaasa-9,
mienonepokcuaaav Ta MikpoPHK, siki MoxyTb Bigobpaxaty 3ana-
TEHHS, YLLKOMKEHHS CriM30BOro bap’'epa Ta OKCMAATUBHMIA CTPEC.
BukopumcTaHHs Takix MapKepiB 30aTHe 3abe3neumnTy GinbLu To4HY
cTpaTudikaLliio NaLieHTiB, BUSBNEHHS PI3HUX NATOTEHETUYHUX
dherotunia JIOP Ta, BignosigHO, nepcoHanisaito nikyBaHHS.

BucHoBKHU

1. Uupose Ta BidyanbHe BinobpaxeHHs eHOOCKOMIYHOI
KapTUHU TOPTaHO-IMOTKOBOTO KOMMMEKCy y XBopux Ha JIOP
Bapito€ Bif HE3HAYHWX Ta NOMIPHUX 3MiH, 10 CYTTEBO BUPA3HUX
(makcumanbHuin 6an — 56, MiHIManbHUA — 7), WO MigKPECToe
BIAMIHHICTb KNiHiYHWX peHoTuniB JIOP, BincyTHICTL eanHOro
MaTOreHeTUYHOro MeXaHi3My Ta HeobXiaHICTb iHAVBiAyanisoBa-
HOrO niaxody [0 AiarHOCTUKK 1 MiKYBaHHS KOXXHOMO OKPEeMOro
nauieHTa.

2. Y naujexTis 3 JIOP HalvacTilwe giarHocTytoTb pedrtokc-a-
couinoBaHui napuHrity 78,02 % sunagky, papuHrit — 52,74 %,
XPOHiYHUIA Kawwenb — 56,04 % Ta ancdonito —49,45 %, cumnTo-
MOKOMMEKC «KOMKay B ropni (y TpeTHM nauieHTis) — 34,07 %
BUNaaKy, piakicHi MopchonoriyHi amiHn —y 14,28 % (rpaHynsomu
ropTaHi (5,49 %), HabpskoBo-nonino3nuin napuHrit (3,3 %) Ta
MAOCKOKMITWHHI naninomu potornotku (5,49 %). [dianasoH cy-
MapHux 6anie npu onutyBaHHi RSI ctaHoBUTL 13-44 Gamm Ta
RSS-12 - 16-175 6anis.

MepcneKTUBM NOAAALLUMX AOCAIAXEHDb. 3anponoHyBaTu
CTaHAaPTM30BaHWIA [iarHOCTUYHUIA IHCTPYMEHT, SKWUA iHTErpye
(heHOTVMOBI 03HaKW Ta maToreHeTUyHi Mapkepu JTOP ans nep-
COHanisaLlji giarHOCTVKW 11 Bigbopy TapreTHoi Tepanii.
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OuiHloBaHHA NCUXOAOTIYHOrO CTaHy 3A00yBayiB MeAMUHOI OCBITH
B YMOBAX BiMHU 3aA€XXHO Bia micus nepebyBaHHA
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13anopisbkuit AepXaBHUIA MeAUKO-GapMaLEBTUUHWI YHIBEPCHTET, YKpaiHa,
2ByKOBWHCBKMIA APXaBHUIA MeAUYHUIA yHIBEpCUTET, YepHiBLi, YkpaiHa
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Merta po60oT1 - aHani3 NCMXONOrivHOro cTaHy 3000yBadiB BULLOI MEAUYHOI OCBITH, Y TOMY YMCHi Ha NICNSAMNIOM-
HOMY eTani, y MiCTi 3anopixks Ta MOPIBHSAHHS LX NMOKA3HWKIB i3 aHANOrYHUM KOHTUHIEHTOM Y MicTi YepHiBLi,
KOHTWUHIEHTOM TUMYaCOBO MepeMiLLeHnx 3006yBadiB BULLOT MEAMYHOT OCBITU B iHLIKMX perioHax YkpaiHu Ta 3a
KOPLOHOM.

Martepianu i MmeToau. 3AiliCHEHO OLiHIOBaHHSI PIBHIB MPOSIBY TPUBOIW 11 Jenpecii 3a [OMOMOro OHMaiH-L0-
CMiYKEHHS Ha KOHTUHIeHTi 613 0cib WNsSXOM ONKUTYBaHHS!, peanisaoBaHOro aHKETHAM METOOM 3a CTPYKTYPOH
onutyBanbHukiB Generalized Anxiety Disorder 7-item scale Ta Patient Health Questionnaire, o HanexHum
YMHOM afanToBaHi Ans BUKOPUCTaHHS B YKpaiHi.

Pesyabtatu. [Ins rpynn pecnoHZeHTiB 3anopincks Mig Yac NopiBHSHHS 3 rPynow PecnoHAeHTIB M. YepHiBLi
MOKa3HWK KiNbKOCTi «3HauyLLMX» BUNAZAKIB TpUBOrW € JOCTOBIPHO Hk4MM (p = 0,016). KinbkicTb «3HauyLLmx»
BMNafKiB Aenpecii He 3acBigyye CyTTEBMX BiAMIHHOCTEN 3 iHLUMMM rpynamun. BogHouac ans rpynu pecnoHaeHTiB
UepHiBLiB NOPIBHSHO 3 rpyMoto PECMIOHAEHTIB 3 iHLLMX 0bnacTeit YkpaiHu KinbKicTb «3Ha4yLLMX» BUNaLKIB TPUBOTM
€ foctoBipHo BuLwoto (p = 0,019). KinbkiCTb «3HauyLwmx» BUNAAKIB ANPeCii NOPIBHAHO 3 FPyNolo PECNOHAEHTIB
3 iHWKx obnacteit YkpaiHu Leii nokasHuk € AOCcToBipHO Ginblumm (p = 0,019).

BucHoBKM. AKiCHUI aHani3 NPOAEMOHCTPYBaB NepeBaXaHHs KinbKOCTI «3HauyLLMX» BUNaAKIB TPUBOM B rpyni pec-
MOHAEHTIB 3 YepHiBLiB NOPIBHSHO 3 rpynoto pecroHeHTiB i3 3anopixks (42,6 % nopieHsHo 3 30,1 %, p=0,016),
Ta MOPIBHSIHO 3 rPYMOt0 PECNOHAEHTIB 3 iHLLMX obnacTeit Ykpainu (42,6 % nopisHsHo 3 28,2 %, p = 0,002). AkicHui
aHarni3 4eMOHCTPYE NepeBaxaHHs KinbKOCTi «3HauyLLMX» BUNAAKIB Aenpecii B rpyni pecnoH4eHTIB 3 YepHiBLiB
MOPIBHSHO 3 aHaNori4YHOI0 rpyMoto 3 iHWKMx obnacteii Ykpainu (48,8 % npotn 37,2 %, p = 0,019), npu ubomy He
BCTAHOBMEHO MepeBaxaHHs KiNbKOCTi «3HaYyLLMX» BUMAAKIB MOPIBHAHO 3 aHAMOMYHOK rpynoto 3 3anopiieks
(48,8 % npotn 39,7 %, p = 0,068). KinbkicHuin aHani3 AEMOHCTPYE, L0 CTaTUCTUYHO-3HAYYLLI BiAMIHHOCTI y
MoKa3HKKax CaMOOLIiHKW PiBHS TPMBOTW CMOCTEPIratoTbCs NULLE MiX rpynamMv PeCNioHAEHTIB Y M. YepHiBui Ta y
iHWMX obnacTsax YkpaiHu, 3 nepeBaxaHHaM y rpyni pecrnoraeHTiB M. YeprisLi (p = 0,006). AHanoriyHnm YuHom
BIAMIHHOCTI y KinbKiCHWX NMOKa3HMKax camoOLiHKK piBHs Aenpecii 3a PHQ-9 cnocTepiratoTbCs Takox NnLle mMix
rpynamu pecrnoHAeHTIB y YepHiBLAX Ta Y iHWMX obnacTsix YkpaiHu, 3 nepeBaxaHHsIM CEPeAHbOrO0 PiBHS BAaXKOCTI
Zenpecii y rpynu pecrnoHgeHTis M. Yeprisui (p = 0,012).
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Assessment of the psychological state of medical students
in wartime depending on their location

Yu. M. Kolesnyk, I. V. Gerush, D. Yu. Riazanov, T. O. llashchuk, V. O. Kurylo,
V. L. Pidlubnyi, A. D. Horodokin

The aim of the study is to analyze the psychological state of medical students, including those in postgraduate
training, in the city of Zaporizhzhia and comparing these indicators with a similar cohort in the city of Chernivtsi,
with the cohort of temporarily displaced medical students in other regions of Ukraine and abroad.

Materials and methods. An assessment of anxiety and depression levels was conducted among 613 medical
students. The study was implemented through an online survey using a questionnaire-based method, structured
according to the Generalized Anxiety Disorder 7-item scale (GAD-7) and the Patient Health Questionnaire (PHQ-
9), both of which have been properly adapted for use in Ukraine.

Results. For the group of respondents from Zaporizhzhia, when compared to the group of respondents from
Chernivtsi, the number of “clinically significant” cases of anxiety was significantly lower (p = 0.016). The number
of “clinically significant” cases of depression did not show significant differences compared to other groups. At
the same time, for the group of respondents from Chernivtsi, compared to the group of respondents from other
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regions of Ukraine, the number of “clinically significant” cases of anxiety was significantly higher (p = 0.019).
The number of “clinically significant” cases of depression, when compared to the group of respondents from
other regions of Ukraine, was also significantly higher (p = 0.019).

Conclusions. Qualitative analysis demonstrates prevalence of “significant” cases of anxiety according to the
GAD-7 in the group of respondents from Chernivtsi compared with the group from Zaporizhzhia (42.6 % vs.
30.1 %, p =0.016). Compared with the group of respondents from other regions of Ukraine, this indicator is also
higher in the Chernivtsi group (42.6 % vs. 28.2 %, p = 0.002). Qualitative analysis shows a predominance of
“significant” cases of depression in the group of respondents from Chernivtsi compared to a similar group from
other regions of Ukraine (48.8% vs. 37.2%, p = 0.019), while no predominance of “significant” cases was found
in comparison with a similar group from Zaporizhzhia (48.8% vs. 39.7%, p = 0.068). Quantitative analysis shows
that statistically significant differences in self-assessment of anxiety levels are observed only between groups
of respondents in Chernivtsi and other regions of Ukraine, with a predominance in the group of respondents in
Chernivtsi (p = 0.006). Similarly, differences in quantitative indicators of self-reported depression levels according
to PHQ-9 are also observed only between groups of respondents from Chernivtsi and other regions of Ukraine,
with a predominance of moderate depression severity in the group of respondents from Chernivtsi (p = 0.012).

Modern medical technology. 2025;17(4):257-265

HecnposokoBaHa BilicbkoBa arpecis Pocincekoi depepalii
npoTL YKpaiHu € He NLLE aKTOM MiXXHapOZHOI arpecii, Lo rpy6o
MnopyLLye HOPMW MiKHApOAHOTO NpaBa, are i 3Mo4UHOM MpoTY
NIOJAHOCTI, SIKMIA CYNPOBOMKYETLCS CUCTEMATUYHUMU BOEHHVMM
3nounHamu 3 6oky arpecopa. BiltHa, posnoyata npotu Ykpainu,
He 0BMexyeTbCs nuLe NPSMUM (I3MYHUM HAaCUITBCTBOM LLOAO
LIMBIrNIbHOTO HaCerneHHs, a n cnpaense rmubokuii i baratoBumip-
HWIA HEraTUBHWI BNMWB Ha ryMaHiTapHy, coLiarnbHy Ta KyrnsTypHy
cdhepy XnTTS, Ha couianbHy 3rypToBaHICTb Ta JOBIPY, @ TaKOX
Ha NcuxiYHe 30pOB’s 1A NCKxonoriYHe Griarononyyyst HaceneHHs!
[1,2,3].

CyuacHa 6e3nekoBa Kkpu3a B YkpaiHi XpOHOMONYHO Ha-
Lapyeanacs Ha nepiog rnobansHoi nangemii COVID-19, wo
CYNpOBOMXYBaracb CyBOPUMM KapaHTUHHAMKN OBMEXEHHSMN.
BHacnigok Lioro 3Ha4Ha YacTHa MOMOAOMO MOKOMIHHS ONWHM-
nacsy CTaHi TpuBanoi couianbHoi i3onsvii 3i 3By)XEHHSM MOXMN-
BOCTEW f15 MixkocobucTicHoi B3aemogji, npodeciiHoi peanisadyji
Ta MigTPUMKI CTabINBHOTO OCBITHLOMO NPOLIECY B TPAAMLINHMX
¢hopmax. YNpoaoBx Kiflbkox pokiB nocrifb Mornodb 3MylleHa
Oyna aganTtyBaTucs 4O YMOB MOABIHOI KpW3u: 3 0gHOrO 60Ky,
couianbHNX 0BMeXeHb, 3yMOBMEHUX SK KapaHTUHHUMK, TakK i
BOEHHWUMM 3axodamy (BKIHOYHO 3 KOMEHZAAHTCHKOK FOAMHOID,
CKOPOYEHHAM ab0 MOBHUM NPUNMHEHHSAM POBOTI pekpeaLiiHoi
Ta KynbTYPHOI iHDPACTPYKTYPK, 3MEHLIEHHSAM MOXNWUBOCTEN
[J7151 OYHOTO HABYaHHS); 3 IHLLIOTO — LoieHHOro nepelyBaHHs nig
peanbHO 3arpo3oto i3nYHil 6eaneLi, Lo BKIOYAE perynsipHi
pakeTHi 0BCTpinu, 3acTocyBaHHs aBiabomb Ta 6e3ninoTHuX ni-
TanbHWX anaparis [4,5,6,7,8].

MixkHapogHi SOCHiAKEHHS 3aCBigYYOTh, WO NOELHAHHS
XPOHIYHOTO CTPECY, HEBU3HAYEHOCTI ManbyTHLOTO Ta COoLianbHOI
i3onauji € NOTYXHUM (PaKTOPOM PU3NKY PO3BUTKY MCUXOEMO-
LiMHUX NOpYLLUEHb, 30KpeMa TPUBOXHUX i AENPECUBHUX CTaHIB
y Morogi. BogHouac y BITYM3HSHOMY HayKOBOMY AWCKYPCi AaHi
LLOAO MOLUMPEHOCTI Ta IHTEHCMBHOCTI NPOSIBIB TPUBOXHOCTI 1
Jenpecii 3anuwatoTbCst HELOCTaTHBO CUCTEMATM30BAHUMM Ta
(bparmeHTapHumu. Lie 3yMOBNEHO HU3KOK YMHHMKIB: HU3bKUM
piBHEM 06i3HAHOCTI LLoA0 Mpobnem NCMXiYHOro 3O0pPOB's, BU-
COKMM piBHEM CTUrMaTM3aLii MCUXOMOTIYHUX | NCUXIaTPUYHIX
posnagis, 0BMEXEHOI0 AOBIPOIO A0 (haxiBLiB, a TaKOX pyiHaLi-
€10 iH(PPACTPYKTYPU HaZaHHS MCUXOMONIYHOI Ta NeuXiaTpUYHOI

[0noMory, Lo Hapasi KOMMEHCYETbCS CTBOPEHHSIM HOBUX
IHCTUTYLLiI, 30KpeMa Mepexi «kabiHeTiB NCUXIYHOTO 340POB’'S»
[9,10,11,12,13,14,15].

Y LIbOMY KOHTEKCTi 0COBI1BO BPA3nv1BOHO rpyMoto BUCTYNaoTh
3006yBavi BULLOT MEANYHOI OCBITU — CTYAEHTY Ta NiKapi-IHTepHU.
List kaTeropist HaceneHHs nepebyBae y KpUTUHHOMY Mepiogi cTa-
HOBMEHHS NPOECIiAHOI Ta 0COBUCTICHOT iEHTUYHOCTI, LLIO Noea-
HYETBCS 3 BUCOKMMU KOTHITUBHUMM, EMOLLIHAMM Ta COLlianbHUMM
HaBaHTaXeHHsMU. B yMoBaXx BiliH1 BOHW 4OLATKOBO CTUKAIOTLCS
3 beHOMEHaMu XPOHIYHOrO CTPECY, BiAYYTTS HEBU3HAYEHOCTI
ManbyTHLOro, dpycTpaLii OCBITHIX i NPOECIHMX NnaHiB, a
TaKoX coLjanbHOi AenpuBaLii, CPUYUHEHOT SK BUMYLLEHUMM
0bMeXeHHsIMW, TaK i pakTopamm penokauii [11,12,13,15,16].

[MuTaHHs NokanbHOro 6e3nekoBoro KOHTEKCTY HabyBae TyT
0C0OBNMBOro 3HAYEHHS!, OCKIMNbKY NPOKMBAHHS Y NPUPOHTOBO-
My perioHi, TUNOBOMY MICTi 4/ B yMOBaX BUMYLLIEHOI penokalyii
iCTOTHO MOAMMIKYE NCUXOEMOLINHMIA CTaH 0cobw, BI3HAYAK0UM
CNEKTP CTPEeCOBMX PaKTOPIB, piBEHb CYH'EKTUBHOTO BiguyTTS 3a-
rpo3u, JOCTYMHICTb PECYPCiB coLianbHOT MiATPUMKY Ta XapakTep
afanTauiiHuX cTparterii.

Merta pobotu

OuiHIOBaHHS MCUXOMOTMYHOTO CTaHy LWSXOM BUSBMEHHS
PIBHIB NPOSIBY TPWUBOTYM Ta Aenpecii y 3006yBavis BULLOI MeAUYHOI
OCBITW, Y TOMY YnCHi Ti NICNSAUNIIOMHOrO eTany, y MicTi 3anopix-
XS MOPIBHSHO 3 @HANOrYHUM KOHTUHIEHTOM Y MiCTi YepHiBLi,
3 KOHTMHIEHTOM TUMYaCOBO NepeMilLeHnx 3nobyBavia BULLOI
MeZMYHOI OCBITU B iHLLMX perioHax YkpaiHu Ta 3a KOpAOHOM.

Marepianu i meToAU AOCAIDKEHHA

JocnimkeHHs NpoBeAEHO Ha KOHTUHreHTi 613 3p00yBavis
BULLIOI MEAMYHOT OCBITU LUASIXOM OHMaWH-OMUTYBaHHS, peani-
30BAHOM0 aHKETHUM METOLOM 3a CTPYKTYPOK OMUTYBambHUKIB
Generalized Anxiety Disorder 7-item scale Ta Patient Health
Questionnaire, WO HaNEXHWM YMHOM afanToBaHi ANst BUKOPU-
CTaHHs1 B YKpaiHi. FeHaepHNiA po3noain KOHTUHIEHTY OyB TakuM:
XiHKN — 466 ocib, Yonoaikn — 145 ocib, nobaxanu He 3a3HavaTy
cTaTh — 2 ocobu.
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Tabanua 1. 3aranbHi xapakTeprUCTUKU KOHTUHIEHTY AOCAIAKEHHS

®opma HaBYaHHA M. 3anopioka M. YepHiBui IHwWi o6nacTi YkpaiHu 3a mexamu YkpaiHu
OuHa 49 174 28 6
3milana 54 22 17 1
OHnaiH 81 15 143 23
3aranbHa KinbKicTb 184 211 188 30
3a BIKOM KOHTWHIEHT PO3NOiNEeHO TakuM YMHOM: BiKOBa Pe3yabtatu

rpyna 16-20 pokis — 338 oci6, 21-25 pokis — 232 ocobu, 26-30
pokiB — 25 ocib, 30-35 pokis — 12 oci6, 36—40 pokiB — 4 ocobw,
BikoBa rpyna >40 pokis — 2 ocobwm.

JocnifxeHHs NpOBOAUAN NPOTATOM YEPBHS — JIUMHS
2025 poky 3a fonomoroto oHnarH-cepaicy Google Forms. o6
3anoBirTy 3any4eHHI0 [0 LOCTIZKEHHS! HELIIMBOBUX KOHTUHIEHTIB,
OnuUTYyBaHHS BYNo opraHi3oBaHe 3a aAMiHICTPaTUBHOI NATPUMKM
3anopi3bKoro AepaBHOro MeauKo-hapMaLeBTU4HOIO yHiBEPCH-
TETY Ta ByKOBMHCHKOrO AEPKaBHOTO MEAWNYHOIO YHIBEPCUTETY,
Lo 3abeaneumnu yyacTb 3000yBayiB BULLOI MEOUYHOI OCBITH
yepes MepcoHani3oBaHi nocunaxHs. 3aranbHi xapakTepuCTHKm
KOHTWUHIEHTY HaBeZleHo B mabnuuj 1.

[ocnimkeHHs BUKOHaHE 3 BUKOPUCTAHHSIM NCUXOAIarHOCTMY-
HOTO 1 CTaTUCTUYHOTO METOZB.

Y KOHTEKCTi NCUXOiarHOCTUYHOMO MeToAY Byro BUKOPHUCTAHO
Taki METOAMKN: LUKana reHepaniaoBaHOro TPUBOXHOTO po3nagy
(Generalized Anxiety Disorder 7-item scale; GAD-7), sika € 0gHUM
i3 HaMBINbLL NOLUMPEHNX SiarHOCTUYHIX IHCTPYMEHTIB, MpU3HaYe-
HWX Ans CaMOCTIHOMO CKPUHIHTY Ta OLiHIOBaHHS PIBHS TPUBOTY,
Ta 5Ky BUKOPUCTOBYKOTb 5K IHCTPYMEHT NEPBUHHOTO BUSIBIEHHS
TPMBOXHUX po3nagdis. Lkana cknagaeTbes i3 cemu nyHKTIB, WO
BUMIPIOKOTb YACTOTY CYMMTOMIB TPUBOIW MPOTSITOM OCTaHHIX BOX
TUKHIB; KOXEH NMYyHKT PECMOHAEHT OLiHIOE CAMOCTIHO 3a LKoo
Tuny Jlankepta. Po3paxyHok pe3ynbTaTiB 34iACHIONTb LMSXOM
MPSIMOrO CKMafaHHs 6anis Ta iHTepnpeTyoTh BigMOBIAHO [0 TakuX
pianasoHis: 0—4 6ann — MiHiManbHWA PiBEHb TPUBOXKHOCTI, 59
GaniB — cnabkuii pieHb TpUBOXHOCTI, 10-14 GaniB — NOMIpHMIA
piBeHb TPUBOXHOCTI, 15-21 6an — BUCOKMI PiBEHb TPUBOXHOCTI.

OnutyBanbHMK 380poB’s nauieHta (Patient Health
Questionnaire; PHQ-9) € ckopoueHoto Bepcieto onuTyBanbHuka
PHQ, cneujanbHo po3pobneHoo Ans OLiHIOBaHHS CUMMTOMIB
[enpecii; Noro BUKOPUCTOBYOTb ANS CKPWHIHTY Ta BCTAHOBEH-
HS1 BXKKOCTi CMMNTOMIB fenpecii. BiH cknagaeTtbes 3 geB’siTn
MYHKTIB, LLO BiAMOBiAaTb AiarHOCTUYHUM KPUTEPISIM BEMMKOrO
JenpecuBHoro poanagy 3a DSM-5. KoxeH nyHKT OLiHIOE YacToTy
NPOSIBIB CUMNTOMIB NPOTATOM OCTaHHIX ABOX TUXKHIB; OLIHIOE iX
PeCnoHAEHT CaMOCTINHO 3a LuKaroto Tuny lankepta. PospaxyHok
pesyrnbTaTiB 34iMCHIOKTL LUMSXOM MPSMOro CKraaaHHs 6anis Ta
iHTEpNpPETYIOTL BiANOBIAHO A0 TakuX AianasoHie: 0—4 banu - Big-
CyTHICTb Aenpecii, 5-9 6anis — genpecis nerkoro cTynexs; 10-14
anis — genpecis nomipHoro cTyneHs, 15-19 6anis — genpecist
BUpaXeHoro CTyneHst; 20—27 6arnis — fenpecist BaXKKOro CTyneHs.

CTaTnCTMYHI METOAM BUKOPUCTOBYBAnNW Ans aHanisy
pesynbTaTiB JOCMIMKEHHS. YCi pO3paxyHKW 34iNCHIOBaNW Ha
MEOM 3a gornomoroto nporpamu «Statistica 13.0» (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J).

FAKicHMIN aHani3 NOKa3HUKIB 3AiICHEHO 3a 4OMOMOIOH0 TOYHOTO
MeToaa diluepa 3 BUKOPUCTAHHSIM KpUTEpito ¥2. MoporoBi 3HaueH-
HS1 MOKa3HWKIB Oynu BCTAaHOBMNEHI HA OCHOBI YMOBHOTO pO3noginy
KBanicikoBaHNX pe3ynbraTiB caMooLiHioBaHHS 3a GAD-7 Ta
PHQ-9 Ha «HesHauHi» (MiHIMarbHi, nerki piBHi) Ta «3HavyLLi»
(momipHi, Baxki piBHi). LinboB1M napameTpom NOpiBHSHHS cTana
KiNbKICTb «3HaYyLLWX» BUNAAKIB OLiHIOBAHHS CMMMTOMIB TPUBOTM
Ta genpecii 3rigHoO 3 BUKOPUCTaHUMW MCUXOAIarHOCTUYHUMM
IHCTPYMeHTamu.

Posnopin pisHiB NposiBy TPUBOMM 3riHO 3 pesynsratamu
camooLiHioBaHHs 38 GAD-7 3anexHo Bi nokauii nepebyBaHHs!
HaBefeHo B mabnuuyj 2.

[Ons rpynn pecnoHAeHTiB M. 3anopixeks npu 3aranbHii
KinbkocTi 184 0cobu KinbKiCTb «HE3Ha4HWUX» BUMAOKIB TPUBOTM
cTaHoBwmna 127, «3HauyLumx» — 57. TopiBHSHO 3 rpymnoto PeCroH-
[eHTIB M. YepHiBLi NOKa3HWK KiflbKOCTi «3HaYyLLMX» BUNAKIB €
[0CTOBIpHO MeHLMM (p = 0,016); NOpIBHSHO 3 rPYMO PECMOH-
[IeHTiB 3 iHLWMX obnacTelt YkpaiHu BiH iCTOTHO He Biapi3HAETLCS
(p = 0,556); NOPIBHAHO 3 IPYMOK PECMOHAEHTIB 33 MEXamm
YkpaiHu BiH Takox iCTOTHO He Bigpi3HseTbes (p = 0,181).

[ns rpynu pecnoHaeHTiB M. YepHiBL Npy 3aranbHii KinbKOCTi
211 0Cib KinbKiCTb «CyOKMiHIYHUX» BUNAAKIB TPUBOIW CTaHOBMNA
121, «3Havywmx» — 90. Ak yxe Gyno ckazaHo, MOPIBHSHO 3
rPYMoK PECMOHAEHTIB M. 3anopiioks MOKa3HWK KinbKOCTi «3Ha-
YyLLMX» BUNAAKIB € AOCTOBIPHO BuWwM (p = 0,016); nopiBHsAHO
3 rpyrnor0 PECMOHAEHTIB 3 iHLIMX obnacTten YkpaiHu BiH Takox €
[0CTOBIpHO BuLLMM (p = 0,002); NOPIBHSHO 3 rpyMok pecroHaeH-
TiB 3@ MeXxamu YKpaiHu BiH iCTOTHO He BigpisHaeTbCA (p = 0,943).

[ns rpynn pecnoHaeHTiB 3 iHWMX obnacten YkpaiHu (3a
BUHATKOM M. 3anopixckst Ta M. YepHiBLLi) npu 3aranbHil KinbkocTi
188 ocib KinbkiCTb «CyBKMIHIYHUX» BUNaAKIB TPMBOMY CTAaHOBWNA
135, «3Hauywwwmx» — 53. Ak yxe 6yno ckasaHo, NMOPIBHSHO 3
rPynoto PECMOHAEHTIB M. 3aN0opixKsl NOKa3HUK KilbKOCTi «3Hauy-
LLMX» BUMA/KIB iCTOTHO He Bifpi3HaeTbCs (p = 0,556); nopiBHAHO
3 rPYNO0 PECNOHAEHTIB 3 M. YepHiBLL BiH € JOCTOBIPHO HIKYUM
(p = 0,002); nopiBHAHO 3 rPYMOK PECMOHAEHTIB 33 MEXamm
YKkpaiHv BiH iCTOTHO He BigpisHaeTbea (p = 0,094).

lNpoaHaniaoBaHo npodini NposiBiB TpMBOK 3rigHo 3 GAD-7
3anexHo Bif nokauii nepebyBaHHs 3a OKPEMUMM KaTeropismm
NpOsiBiB (MOPIBHIOBANM KiMbKICTb «3HaYyLLMX» BUNaaKis). Pesynb-
TaTV HaBefeHo B mabnuyi 3.

AHania faHux AEMOHCTPYE HasIBHICTb JOCTOBIPHNX PO30ixk-
HOCTeN Ans rpyni pecroHAEeHTIB 3 M. 3anopixoks, Ae KinbKicTb
«3HaYyLLMX» BUNaaKiB 3aHenokoeHHs (p = 0,018) Ta HanpyxeHo-
cTi (p = 0,042) MeHLLa HiX y rpynu pecnoHaeHTIB 3 M. YepHiBLi.
Takox KinbKiCTb «3HauyLLMX» BUNaakiB HanpyxeHocTi (p = 0,017)
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MEHLLIA HX Y rpyni pecrnoHAeHTIB 3a Mexamu YKpaiHu. PisHuui 3
JaHUMK 3 iHLWMX obnacTen YkpaiHu BUsSIBNeHo He Byro.

[ns rpynu pecnoHAeHTIB 3 M. YepHiBLL, OKpiM NepeBaxaHHs
KifIbKOCTi «3HauyLLMX» BUMAZKIB 3aHEMNOKOEHHS Ta HaNpY»eHOCTi
MOPIBHSIHO 3 PYNOK0 PECNOHAEHTIB 3 M. 3anopikks, KinbKiCTb
«3HaYyLLWX» BMNaakiB xsuntoaHHs (p = 0,010), 3aHENOKOEHHS!
(p = 0,006), HanpyxeHocTi (p = 0,029) Ta BTpaTU KOHTPOIMIO
(p=0,006) nepeBaxae NOKa3HWKM B iHLLMX 06nacTsx Ykpainu (3a
BUHATKOM M. 3anopixoks). Pi3HULL 3 faHUMM rpynn pecnoHAeHTIB
3a Mexamu YkpaiHu BUSIBNIEHO He Byro.

[ns rpynn pecnoHaeHTiB 3 iHWMX obnacten YkpaiHu (3a
BUHATKOM M. 3anopixokst Ta M. YepHiBLi), OKpiM yxke onncaHnx
BiZIMIHHOCTEMN, KINbKICTb «3HAYYLLMX» BUMALKIB 3aHEMOKOEHHS
(p = 0,033) Ta HanpyxeHocTi (p = 0,013) € MeHLLO, HiX y rpyni
PECMOHAEHTIB 3a Mexamm YKpaiHu.

Po3nogain piHiB nposiBy Aenpecii 3rigHo 3 pesynsratamu
camooLiHtoBaHHs 3a PHQ-9 3anexHo Big nokauii nepedysaHHs!
HaBeaeHo B mabnuui 4.

[Ons rpynu pecnoHaeHTiB M. 3anopixks, Npy 3aranbHii
kinbkocTi 184 0cobu KirlbKiCTb «HEe3HaYHKX» BUNAAKIB Aenpecii
craHosuna 111, «3HauyLumx» — 73. [OpiBHSHO 3 rpynot PecroH-
LEHTIB M. YepHiBLi NMOKa3HWK KINbKOCTI «3HauyLLMX» BUNagKiB
CTaTUCTUYHO He BiapisHseTbes (p = 0,068); nopiBHSHO 3 rpynoto
PECMOHAEHTIB 3 iHWMX obnacTeit YkpaiHu BiH iCTOTHO He Bia-
pisHsieTbes (p = 0,628); NOPIBHSHO 3 rpyrnor PECMOHAEHTIB 3a
Mexamm YKpaiHu BiH TakoX iCTOTHO He BigpisHseTbes (p = 0,159).

[ns rpynu pecnoHaeHTiB M. YepHiBLI Npu 3aranbHii KirbKoCTi
211 0ci6 KinbKicTb «cyOKniHIYHMX» BUNAAKIB Aenpecii cTaHoBMNa
108, «3Hauywwmx» — 103. Ak yxe 6yno ckasaHo, NOPIBHSAHO 3
TPYNOK PECNOHAEHTIB M. 3anopiioKs MOKa3HUK KiNbKOCTi «3Ha-
YyLLMX» BUNAOKIB CTATUCTUYHO He BiapisHseTbes (p = 0,068);
MOPIBHSHO 3 TPYMOK PECMOHAEHTIB 3 iHLIMX obriacTeit YkpaiHm
BiH € gocToBipHO BuLLMM (p = 0,019); nopiBHsHO 3 rpynoto pec-
MOHAEHTIB 32 Mexamn YKpaiHu BiH iCTOTHO He Bifpi3HSETbCS
(p=0,643).

[ns rpynu pecnoHaeHTiB 3 iHwux obnacTen Ykpaitu (3a
BUHATKOM M. 3anopixoks Ta M. YepHiBL) npy 3aranbHii KinbkocTi
188 ocib KinbkicTb «HE3HaYHMX» BUNaAKIB Aenpecii CTaHoBMNa
118, «3HauyLmx» — 70. Ak yxe Byro ckaszaHo, NOPIBHSIHO 3 rPymMoto
PECMOHAEHTIB M. 3anopiioKs MOKA3HWK KibKOCTI «KMiHIYHUX»
BUMaZKiB ICTOTHO He BiApi3HaeTbCs (p = 0,628); nopiBHSHO 3
PYNOK PECMOHAEHTIB 3 M. YepHiBLI BiH € LOCTOBIPHO HMXYUM
(p = 0,019); nopiBHSHO 3 rpPyMOI0 PECMOHAEHTIB 3a MeXamm
YkpaiHu BiH iCTOTHO He BiapisHseTbes (p = 0,093).

[NpoananiaoBaHo Npodini NposBiB Aenpecii 3rigHo 3 PHQ-9
3anexHo Bif NokaLlii nepebyBaHHs 32 OKPEMUMM KaTeropisimm
MPOSIBIB (MOPIBHIOBANM KINbKICTb «3HaYYLLMX» BUNaaKiB). Pesynb-
TaTV HaBefeHo B mabruyi 5.

AHania faHUX AEMOHCTPYE HasIBHICTb JOCTOBIPHNX pO30ixk-
HOCTEI ANs rPYnn PECMOHAEHTIB 3 M. 3anopixoks, 4e KinbKicTb
«3HavyLLmMx» BUNaakis 6paky eHeprii (p = 0,011) Ta nopyLUeHHs
yBaru (p = 0,008) meHLwa, HiX y rpynu pecnoHaeHTiB 3 M. Yep-
HiBLi. TaKoX KinbKiCTb «3HaqyLmx» BUMagkiB Gpaky eHeprii
(p=0,009) MeHLua, Hix y rpyni PeCMOHAEHTIB 3a MexXamut YKpaiHu.
PisHuLi 3 faHumK iHWKX obriacTelt YkpaiHu BUsIBNEHO He Byno.

[ns rpynn pecnoHAeHTiB 3 M. YepHiBLi, OKpiM nepeBaxaHHs
KINbKOCTI «3HauyLLMX» BUNaaKiB Gpaky eHeprii Ta nopyLLeHHs yBa-

I NOPIBHSIHO 3 rPYMO PECMOHAEHTIB 3 M. 3anopiieks, KinbkicTb
«3HaYYLLMX» BUMAZKIB 3HMKEHHS HacTporo (p = 0,068), nopyLueH-
Hs1 cHy (p = 0,074), 6paky eHeprii (p = 0,017), nopyLLEeHHs aneTuTy
(p=0,019), HeraTvBHMX gymok (p = 0,053) Ta NOpyLLEHHS yBaru
(p=0,045) neperaxae nokasHMky B iHLLMX 0bracTsx YkpaiHu (3a
BUHSATKOM M. 3anopixoks). PisHWLLi 3 AaHUMM rpyni PECTIOHAEHTIB
3a Mexamut YkpaiHu BUsiIBNieHo He Byno.

[ins rpynu pecnoHaeHTiB 3 iHWux obnacTen Ykpaitu (3a
BUHATKOM M. 3anopiiokst Ta M. YepHiBLy) OkpiM yxxe onmcaHux
BIAMIHHOCTEN, KinbKIiCTb «3HaYyLLMX» BUNagKiB BTPATU iHTEpECy
(p = 0,039) Ta 6paky eHeprii (p = 0,011) € MeHLO, HiX y rpyni
PECMOHEHTIB 3a Mexamu YkpaiHu.

Pe3ynbratu npoBeaeHoro KOpensauinHoro aHanisy Mix no-
ka3Hukamu nposiBiB Tpueorn 3a GAD-7 Ta genpecii 3a PHQ-9
HaBefeHo Ha puc. 1.

£k BUAHO 3 MOAaHWX JaHwX, KoeqilieHT Kopensvii JOPIBHIOE
0,82, Lo BigNOBiAae BUCOKOMY PiBHIO 3B’513KY 3a LLKanok Yeaoka.

3aans BCTAHOBMEHHS BigMIHHOCTEN MiX AOCTIMKYBaHUMM
rpynamu npoBefeHo ofHOMaKTOPHUIA AUCNEPCiAHOMO aHanisy
(ANOVA) nokasHukiB NposiBy TPMUBOMY 3rigHO 3 pesyrnbratamm
caMooLjHIoBaHHs 3a GAD-7 Ta fienpecii 3rigHo 3 pesynsratamu
camooLiHioBaHHS 3a PHQ-9. 3aranbHi cTaTUCTUYHI AaHi Woao
nokasHukis GAD-7 3anexHo Big nokawii nepebyBaHHsi pecroH-
JIEHTIB HaBeaeHo B mabnuui 6.

3rigHo 3 aHani3oM pesynbTaTis, 3aranbHa cyMa KBagpartis
cTaHoBuna 22133,015, 3 sAkux MKrpynoBsa BapiaLlis CTaHOBMNa
448,082, a BHyTpiLUHbOrpynoBa — 21684,932. CtyneHi ceoboam
ANst MKTpynoBoi aucnepcii gopisHioBanm df = 3, a 4ns BHYTpiLL-
HborpynoBoi df = 609. CepeaHbOKBaApaTUHHE 3HAYEHHS MiX rpy-
namu ctaHoBuno 149,361, Togi ik BHyTpiLHbOrpynose — 35,607.

OtpumaHe 3HaueHHs1 F-kputepito = 4,195, a piBeHb 3Ha-
yywocrti p = 0,006, WO CBIig4Y1Tb NPO HASBHICTb CTATUCTUYHO
3HaYyLLUMX BiAMIHHOCTEN MiX rpynamu.

[1ns nopanbLUOro 3'CyBaHHs MapHUX BiGMIHHOCTEN MiX rpy-
namu 6yno npoeegeHo post-hoc aHanis — Tect Thoki, pesynsraTu
MHOXWHHMWX NOPIBHSIHb HaBeAeHO B mabnuyj 7.

3a pesynbratamu post-hoc aHanidy ctano 3po3ymino, wwo
CTATUCTUYHO 3HAYYLLi BIAMIHHOCTI Y KifIbKICHAX MOKa3HUKax
CaMOOLliHIOBaHHS piBHS Tpusoru 3a GAD-7 cnoctepiranu Mix
rpynamu pecnoHAeHTIB Y M. YepHiBLi Ta B iHWKX obnacTsx Ykpa-
HY (32 BUHATKOM M. 3anopiiokst) 3 nepeBaxaHHsM CepefHbOoro
PIBHS BaXKOCTI TPUBOTW Y rpynu PECNOHAEHTIB M. YepHiBLi
(p =0,006).

3aranbHi faHi Wwopo nokasHukie PHQ-9 3anexHo Bia nokadii
nepebyBaHHsi PECNIOHAEHTIB HaBeaeHO B mabsnuuj 8.

BcTaHoBneHo, Wo 3aranbHa Cyma KBagpaTiB CTaHOBMIA
28492,900, 3 gkux MiKrpynoBa BapiaLlisi cTaHoBuna 562,776, a
BHYTpilHbOrpynoBa — 27930,124. CtyneHi cBob60aM ANs MiXrpy-
noBol gucnepcii gopisHioBanu df = 3, a 4Ns BHYTPILLHBOrPYNOBOi
df = 609. CepeaHbOKBaAPATAYHE 3HAYEHHSI MK FPynamm CTaHo-
Buno 187,592, Todi sk BHyTpiLLHbOrpynose — 45,862.

OtpumaHe 3HaueHHs1 F-kputepito = 4,090, a piBeHb 3Ha-
yywocti p = 0,007, Wwo cBigYMTb NPO HasBHICTb CTATUCTUYHO
3HaYyLLMX BiAMIHHOCTEN MiX rpynamu.

[ins noganbLuoro 3'AcyBaHHs NapHUX BiGMIHHOCTEN MiX rpy-
namu 6yno npoBeaeHo post-hoc aHanis — TecT Thtoki, pesynsraTi
MHOXMHHMX NMOPIBHSIHb HaBeaeHOo B mabsnuuyi 9.
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Tabauusa 2. Po3noain piBHIB NPOsiBY TPMBOTU 3riAHO 3 pe3yAbTaTaM1 CaMOOLLiHIOBaHHS 3a GAD-7 3aAeXHO Bia AoKaLlii nepebyBaHHs,

n (%)

PiBeHb TpuBoru 3a GAD-7 3anopixoksa YepHiBui IHWi o6nacri 3a mexxamu
YkpaiHu Ykpaitu

MirimanbHmii 68 (36,9 %) 58 (27,5 %) 83 (44,1 %) 8 (26,7 %)

Cnabkuii 59 (32,1 %) 63 (29,8 %) 52 (27,7 %) 9(30,0 %)

IMomipHmii 29 (15,8 %) 53 (25,1 %) 31(16,5 %) 6 (20,0 %)

Bucokwin 28 (15,2 %) 37 (17,5 %) 22 (11,7 %) 7 (23,3 %)

Tabauus 3. Mpodini nposBiB Aenpecii 3risHo 3 GAD-7 (3HauyLLi BUNaAKKM) 3aAeXHO Bia AoKaLji nepebyBaHHS 3a OKPEMUMM KaTeropisMu NposBiB

MposB TpuBory 3rigHo 3 GAD-7 3anopixoka, YepHisui, IHwWi obnacri, 3a mexamm YkpaiHu,
n =184 n=211 n=188 n=30

36ymKeHHs 72 (39,1 %) 93 (44,1 %) 68 (36,2 %) 13 (43,3 %)
XBUNIOBaHHA 45 (24,5 %) 69 (32,7 %) 40 (21,3 %) 10 (33,3 %)
3aHenoKoeHHs 59 (32,1 %) 92 (43,6 %) 57 (30,3 %) 15 (50,0 %)
HanpyxeHictb 52 (28,3 %) 80 (37,9 %) 52 (27,7 %) 15 (50,0 %)
Metywnmsictb 37 (20,1 %) 56 (26,5 %) 37 (19,7 %) 9 (30,0 %)

Brpata koHTponto 61(33,2 %) 88 (41,7 %) 54 (28,7 %) 12 (40,0 %)

Crpax 55 (29,9 %) 62 (29,4 %) 45 (23,9 %) 12 (40,0 %)

Tabauusa 4. Po3noain piBHIB NposiBy AENPECii 3riAHO 3 pesyAsTaTaMu CamooLiHoBaHHS 3a PHQ-9 3anexHo Bip Aokauii nepebyBaHHs,

n (%)
PiBeHb genpecii 3a PHQ-9 3anopixoka YepHiBui IHwWi obnacTi 3a Mexamm
YkpaiHu YkpaiHu

Hewmae 59 (32,0 %) 50 (23,7 %) 75 (39,9 %) 8 (26,7 %)
TNerka 52 (28,3 %) 58 (27,5 %) 43 (22,9 %) 6 (20,0 %)
MomipHa 36 (19,6 %) 49 (23,2 %) 31(16,5 %) 4 (13,3 %)
BupaxeHra 21 (1,4 %) 31 (14,7 %) 27 (14,3 %) 8 (26,7 %)
Tskka 16 (8,7 %) 23 (10,9 %) 12 (6,4 %) 4 (13,3 %)

Tabauus 5. Mpodini nposBiB Aenpecii 3riaHo 3 PHQ-9 («3HauyLLLi» BUNAAKM) 3aAeXHO BiA AOKaLLii nepebyBaHHs 38 OKPEMUMI KaTeropisaiMu nposisis

MposB aenpecii 3rigHo 3 PHQ-9 3anopixxsa, YepHiBuj, IHWi obnacri, 3a mexamm Ykpaitu,
n=184 n=21 n=188 n=30

Brpara iHTepecy 65 (35,3 %) 80 (37,9 %) 58 (30,9 %) 15 (50,0 %)
SHIKEHHS HacTpoto 58 (31,5 %) 80 (37,9 %) 55 (29,3 %) 14 (46,7 %)
[NopyLueHHs cHy 80 (43,5 %) 96 (45,5 %) 69 (36,7 %) 13 (43,3 %)
Bpak eHeprii 70 (38,0 %) 107 (50,7 %) 73 (38,8 %) 19 (63,3 %)
[NopyLeHHs aneTuty 57 (31,0 %) 78 (37,0 %) 49 (26,1 %) 13 (43,3 %)
HeratusHi gymku 42 (22,8 %) 64 (30,3 %) 41 (21,8 %) 11 (36,7 %)
lMopyLueHHs yBaru 54 (29,3 %) 89 (42,2 %) 61(32,4 %) 14 (45,7 %)
[cMXoMOTOPHI NOPYLLIEHHS! 25 (13,6 %) 33 (15,6 %) 25 (13,3 %) 4 (13,3 %)
Hymkn npo camory6eTBo 17 (9,2 %) 22 (10,4 %) 15 (8,0 %) 4 (13,3 %)
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30

PHQ-9 = 1,8189 + 0,94041 * GAD-7
Kopensuis: r= 0,82883

[Niarpama poscisHHsa: GAD-7 vs. PHQ-9 (Mopsakos. BigaanexHs M)
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Puc. 1. PoscitoBaHHS noka3HukiB GAD-7 Ta PHQ-9 y KOHTMHIEHTI AOCAIAKEHHS.

TabAunuga 6. KinbKicHi NoKa3HWKK Pe3yAbTaTiB caMooLiHIOBaHHA 3a GAD-7 3aAeXHO Bip AOKaLLii nepebyBaHHS PECNOHAEHTIB

20 22

0,95 [oB.IHT.

Jlokauis CepeZHe 3Ha4eHHs
n M (GAD-7) m 95 % Al
| mexa 1 Mexa

3anopixoks 184 7,60 5,932 6,74 8,47
YepHiBLji 211 8,75 6,045 7,93 9,57
[HLWi oBracTi 188 6,79 5,783 5,96 7,62
3a KopaoHOM 30 9,20 6,738 6,68 1,72
CymapHe 3HaueHHs! 613 7,83 6,014 7,35 8,31

Tabauusa 7. CTaTUCTUUHMIA aHaAI3 AOCTOBIPHOCTI BIAMIHHOCTEN MiX Noka3HWUkamMu GAD-7 3aAeXHO Bia AOKaLLii nepebyBaHHs PECTIOHAEHTIB

TNokauis (1) Nokauis (2) PisHnua M m p 01 95%
| mexa 1 Mexa
3anopixoks YepHisui -1,150 0,602 0,224 -2,70 0,40
IHLWi oBnacri 0,811 0,619 0,557 0,78 2,40
3a kopaoHoM -1,597 1,175 0,526 -4,62 1,43
Yepri.Ui 3anopixoks 1,150 0,602 0,224 -0,40 2,70
IHwWi o6nacTi 1,961 0,598 0,006 0,42 3,50
3a kopaoHoM -0,446 1,164 0,981 -3,45 2,55
IHWwi obnacri 3anopixoks -0,811 0,619 0,557 -2,40 0,78
YepHiBui -1,961 0,598 0,006 -3,50 0,42
3a kopaoHoM -2,407 1,173 0,170 -543 0,61
3a kopaoHoM 3anopixoks 1,597 1,175 0,526 -1,43 4,62
YepHisLj 0,446 1,164 0,981 -2,55 345
[HwWi obnacri 2,407 1,173 0,170 -0,61 5,43
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Tabaunuga 8. KinbKicHi noka3HWKK pe3yAbTaTiB caMooLiHkK 3a PHQ-9 3anexHo Bia AoKaLLii nepebyBaHHSA PeCMOHAEHTIB

Jlokauist CepefnHe 3Ha4YeHHsA
n M (PHQ-9) m 95% [l
| Mexa 1 Mexa

3anopixoks 184 8,77 6,741 7,79 9,75
YepHiBLji 211 10,22 6,788 9,30 1,14
[HLi oBracTi 188 8,13 6,634 7,18 9,09
3a kopaoHOM 30 10,97 7,672 8,10 13,83
CymapHe 3HaueHHs! 613 9,18 6,823 8,64 9,72

Tabauusa 9. CTaTCTUUHUIA aHaAi3 AOCTOBIPHOCTI BiAMIHHOCTEN MiX nokasH1kamu PHQ-9 3anexHO Bia AokaLii nepebyBaHHs PECNIOHAEHTIB

Jlokauis (1) Nokauis (2) Pisnuua M m p 1195 %
| Mexa 1 Mexa
3anopixoks YepHisi -1,456 0,683 0,144 -3,22 0,30
[HwWi obnacTi 0,633 0,702 0,804 -1,18 2,44
3a kopoHOM -2,200 1,333 0,351 -5,64 1,23
YepHiBUi 3anopixoks 1,456 0,683 0,144 -0,30 3,22
IHwWi obnacri 2,090 0,679 0,012 0,34 3,84
3a kopaoHoM -0,744 1,321 0,943 -4,15 2,66
[HwWi oBnacri 3anopixoxs 0,633 0,702 0,804 2,44 1,18
YepHiBuji -2,090 0,679 0,012 -3,84 0,34
3a kopaoHoM -2,834 1,331 0,145 -6,26 0,60
3a kopaoHoM 3anopixoks 2,200 1,333 0,351 -1,23 5,64
YepHiBLi 0,744 1,321 0,943 -2,66 4,15
[HLWi oBnacTi 2,834 1,331 0,145 -0,60 6,26

3a pesynbratamm post-hoc aHanisy ctano 3posymino, Lo
CTaTUCTUYHO 3HaYyLLi BIAMIHHOCTI Y KirlbKiCHUX NOKa3HWKax camo-
OLiHKOBaHHS piBHs aenpecii 3a PHQ-9 cniocTepiranu mix rpynamm
PECNOHAEHTIB y M. YepHiBLi Ta B iHWKX obnacTtax Ykpainu (3a
BUHSITKOM M. 3anopiioksi), 3 nepeBaxaHHsAM CepeaHbOoro PiBHS!
BaXXKOCTI Aenpecii y rpyniu pecnoHaeHTiB M. YepHisui (p =0,012).

06roBopeHHA

OTpvMmaHi pesynstaTv BUSBUNWUCA NapagoKcanbHUMK,
OCKiNbKK cynepeyaTb iHTYITUBHOMY MPUNYLLEHHIO Npo Te, Lo
IHTEHCMBHICTb NCUXOEMOL|HIX pO3fagiB Mae NpsMOo 3anexary
Big, 6e3nocepeHbOI BNM3bKICTIO 40 30HM BeleHHS BONOBUX [iil.

[MopiBHAMBHWIA @Hani3 rpyn PECMIOHAEHTIB 3 M. 3anopixcks,
M. YepHiBLj, iHWKX obriacTelt YkpaiHu Ta rpynu pecrioHaeHTiB 3a
mexamn YKpaiHu npoAemMOHCTPYBaB, WO HanbinbLuy KinbKiCTb
«3HaYyLLWX» BUNaAKIB Sk Aenpecii (3a LaHUMU CaMOOLLHIOBaHHS!
iHCTpymeHToM PHQ-9), Tak i TpuBOMY (3a SaHNMMW CaMOOLLHIOBaH-
Hs1 iHcTpyMeHTOM GAD-7) 3ape€ecTpoBaHo Y rpyni PECMOHAEHTIB
3 M. YepHiBui, ae Ge3nekoBa cuTyallis BBAXAETHCS BigHOCHO
CnpusaTnMBO. BogHouac y rpyni pecroHAeHTiB 3 M. 3anopixoks,

ne BesnekoBa CUTyaLlisl BBaXaAETbCS HAMPYXKEHOMO, KiMbKICTb
«3HaYyLLMX» BUNAAKiB aenpecii Ta Tpusory € nodibHumm abo
HDKYMMM. 30KpeMa, NOKa3HUKM «3HaYyLLOi» TPUBOTY BUSIBUIK-
Cs1 JOCTOBIPHO MEHLLMMMU Y Tpyni PECNOHAEHTIB 3 M. 3anopixoki
MOPIBHSIHO 3 FPYNOK PECMOHAEHTIB 3 M. YepHiBLj, LLIO CBIAYMTb
Mpo HeoOXiAHICTb BCEBIYHOM aHani3y OTPUMaHNX pesynbraTis.

|[HTepnpeTaLis AaHuX WOogo NPUYUH NEPEBAXaHHS TPUBOX-
HO-EMPECUBHMX MPOSIBIB Y PECMIOHAEHTIB 3 Nokallii nepebyBan-
HS, LLIO XapaKTepK3yeTbCS BIGHOCHO CPUATINBO 6e3NEKOBOKD
cuTyauieto, anpiopi He Moxe ByTi BUYEPMHOLO, LLO NOB'A3aHO 3
BEMUKOHO KifbKICTHO HEOCIZKEHUX HaMW YUHHWKIB (Ncuxonoriy-
HUX, NCUXONATONONYHNX, COLianbHUX, EKOHOMIYHIX, KYMBTYPHUX
TOLLO), SiKi BNMMBAIOTL HA NOSIBY MPOSIBIB TPUBOXHO-AENPECHB-
HOrO Kona B Tiid YK iHLWii nonynauii. MpoTte My MoXeMo 3anpo-
MOHyBaTK AesiKi HaNPSIMX MOLLYKY.

MOXIMBMM YMHHIKOM 3HVKEHHS MPOSIBIB TPUBOTM Ta Aenpecii
B YMOBax HanpyxeHoi 6e3nekoBoi cuTyaLii Moxe byTu Bucoka
aKTMBHICTb KOPOTKOTPWBAamNMX afganTtauiHUX MeXaHiamis, LU0
hopMytoTLCS Y BIANOBIAb Ha CUCTEMATUYHIIA CTPEC, 30KpEMa pe-
rynsipHi o6¢Tpinm Ta GeanocepenHe CNOCTEPEXEHHS iX HACTIAKIB,
LLO Befe A0 hOKYCy yBarm Ha KOPOTKOCTPOKOBOMY MiATPUMAHH
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(pYHKLIIOHYBaHHS B KOHKPETHIX 06CTaBMHax 6e3 dikcaLi yarv Ha
[OBrOCTPOKOBMX NepcnekTvaax. Kpim toro, nogibHa cuctemartny-
HICTb NEPeXMBaHHS CTPECy BeAe [0 NOCTyNoBOi feceHcunbinisaLii
LLIOAO 3arpo3, ki He NepexoasTb MEXY KatacTpOIYHOCTI.

Baxnuey pornb y LbOMY NpoLEci MOXe BifirpaBaTit Takox
MOXIMBICTb 6e3M0ocepeaHLOi KOMYHiKaLii LIMBINbHOTO HACENEHHS
3 BiliCbKOBUMMU, SKUIA 3HUXKYE PiBEHb HEBWU3HAYEHOCTi 3aBOSKM
[OCTYNy [0 akTyanbHOI iHchopmaLii Ta BogHOYac nigcuntoe
BiQUYTTS KONEKTUBHOI 3aXMLLEHOCTI 1 COLianbHOi 3rypTOBaHOCTI.

Y LbOMY KOHTEKCTi HanpyxeHa 6e3nekoBa cuTyauis noctae
He NuLle SIK TpaBMaTU4HWIA hakTop, ane i Sk YUHHUK agan-
TaUiNHOrO CTUMYMIOBAHHS, LU0 CMPSAMOBYE BHYTPILLHE Hanpy-
XEHHS1 Y NMOLMHY KOHKPETHUX Ail. TaK, CTYAEHTU Ta iHTEpHM,
ki Oynm 3anydveHi O AOCTIZKEHHSI, YacTo Mani MOXIMBICTb
GesnocepeHbo Bpati yy4acTb y HafaHHI MeaUYHOI JONOMOTM
nocTpaxganum ocobam 3a MicLem CBOEi poboTH, LLO AaE 3MOry
Ha NCUXONOMYHOMY PiBHI «B3AEMOZIATIY 3 [KepernoM Hebeaneku
yepes akTUBHY NpOdIecinHy 3amnyyeHicTb, WO CTBOPIOE YMOBYU
L0151 3HVKEHHS MoYyTTS 6e3nopagHOCTi Ta hopMye CpusTINBY
iNto3it0 KOHTPOIIO Haf CUTYaLielo. 3HaYHy POrb NCUXOMOMYHOI
afanTauii HaceneHHs YKpaiHu Ta BUCOKMI PiBEHb MEBHUX
KOMiHr-MexaHiamiB onmcaHo B NpodinbHUX gocnimkeHHsx [13].

HatomicTb y perioHax, Wo TepuTopianbHO BigaaneHi Big
30HW BefeHHa OOMOBMX i, MOXHa crocTepiraT MOCTiAHY
MPUCYTHICTb 3arpo3n y CUMBOITIYHOMY Ta iHGhopMaLliiHOMY BU-
Mipax: Yepe3 HOBWHW, Mefia, JOCBiA nepeceneHuB, colianbHi
KOMyHikawji. 3HavyLLicTb NogibHMX MexaHi3MiB BCTaHOBMEHA Y
JOCNIMKEHHSX Ha aHarnoriYHnx KOHTUHreHTax [16]. 3 ornsaay Ha
iCHYtOYi TEOPETWYHI KOHLENLii B HAaNPsIMi NCUXOMOrii katacTpod
Lie BiANOBIAA€E AABULLY «NepudepiiHoi TpaBMmy, ko BinbLu BU-
paxeHi NposiBM NCUXONOriYHOI Ae3apanTavii PopMytoTbCs He B
GesnocepenHLOMY eniLeHTpi Hebeaneku, a Ha iioro nepudepii, ae
iHOMBIAM NnepebyBatoTh Y NO3MLLT MaCBHIX CBIAKIB, NO36aBMNEHNX
KOMMEHCaTOPHOI MOXINBOCTI aKTUBHOI Aji.

[onatkoBUM YMHHUKOM 3POCTaHHSI MCUXOIONYHOTO HaBaH-
TaXeHHS y perioHax 3 BiZHOCHO CMPUSTIIMBOK GE3MNeKoBO
cuTyaujeto € mirpauinHmii. Macose nepemilleHHs BHYTPILLHBO-
nepeMmiLLEeHnX ocib, 3HayHa YacTuHa SKUX Mae JOCBiR TpaBMa-
TUYHWX BTPAT, CoLianbHOI Ae3aaanTaLlii Ta BTpati cTabinbHoro
XWUTTEBOrO CEpenoBuLLa, Lo hopMye CreumndivHMA NCUxoco-
LianbHUA KoHTeKCT. MogibHi couianbHi YMHHUKKM irypytoTb Y
[OCTIMKEHHAX CTaHy MCWUXIYHOrO 300poB’s B YKpaiHi nepiogy
noBHOMacLWTabHOi BiHKM [13]. MpucyTHICTL Li€i rpynm y micTax
3a MeXXaMmu 30HM aKTUBHOI 3arpo3u NiaBULLYE 3aranbHUI PiBEHb
€MOLIINHOTO HampyKEHHS SIK cepes cammux nepeceneHuiB, Tak i
cepeq MicLEeBwMx rpomag.

Y perioHax 3 HanpyeHoto 6e3neK0BOI0 CUTYaLiEr BUCOKMIA
PU3VK MOPYLLEHb MCUXOMOrYHOTO Grarononyyysi HaceneHHs e
MPOrHO30BaHUM, @ TOMY [iepXXaBHi IHCTUTYLLT, MDXHapOAHi ryma-
HITapHi opraHisaLlii Ta BONIOHTEPCbKI iHILjiaTVBM CNPSIMOBYHOTb CBOI
il Ta pecypcy Ha 1oro nigTpumanHst. Ll nosuuito noginstoTs
aBTOpY NpodhinbHMX gocnimkeHs [3,11]. Hatomictb B obnacTsx,
BifJaneHux Big 30H1 GOOBMX AilA, Ae Takun UMK He Crpuima-
10Tb sk BesnocepeqHin, MaclwTaby nogibHoT NiATPUMKN MOXYTb
OyTV AELLO MEHLUMMMU.

BucHoBKH

1. SAKicHUI aHani3 JeMOHCTPYE nepeBaxaHHs KinbKOCTi
«3HauyLUMX» BUMaaKiB TpuBork 3rigHo 3 GAD-7 y rpyni pec-
MOHAEHTIB 3 M. YepHiBLj MOPIBHSHO 3 rPynoK PECNOHAEHTIB 3
M. 3anopixoxs (42,6 % nopisHsHo 3 30,1 %, p=0,016), Ta rpynoto
PECTOHAEHTIB 3 iHLWMX obrnacTeit YkpaiHu (42,6 % nopiHSHO 3
28,2 %, p = 0,002).

2. fkicHui aHani3 4eMOHCTPYE NepeBaXaHHS KifbKOCTi
«3HauyLLMX» BUNaAKiB Aenpecii arigHo 3 PHQ-9 y rpyni pecnox-
[EHTIB 3 M. YepHiBLi NOPIBHAHO 3 rPynoK PECMOHAEHTIB 3 HLLNX
obnacten Ykpainu (48,8 % nopiHsaHo 3 37,2 %, p = 0,019), okpim
aHanoriyHoi rpynu 3 M. 3anopixoks (48,8 % nopisHsiHO 3 39,7 %,
p = 0,068), oe pi3HMLSA € HEOOCTOBIPHO.

3. KinbkiCHWI aHania [EMOHCTPYE, LLO CTAaTUCTUYHO 3HaYYLL
BiAMIHHOCTI B KiNbKICHUX MOKa3HMKaX CaMOOLiHIOBaHHS PiBHS
Tpueorn 3a GAD-7 cnocTepiraroTh nnLLe Mix rpyrnami pecroH-
[eHTiB Y M. YepHiBLi Ta iHwwux obnacTsax YkpaiHu (3a BUHSTKOM
M. 3anopixokst) 3 NepeBaXaHHAM CEPEAHbOTO PIBHS BAXKOCTI
Tpueoru (p = 0,006).

4. Pi3HULIO Y KiNbKICHIX NOKa3HMKaX CaMOOL|iHIOBAHHS! PiBHS
Jenpecii 3a PHQ-9 Takox cnocTtepiratoTb nnLle Mix rpynamu
PECNOHAEHTIB y M. YepHiBLi Ta B iHWMX obnactax Ykpainu (3a
BMHSATKOM M. 3anopitxs) 3 nepeBaxaHHsAM CEepeaHbOro PiBHS
BaxkocTi aenpecii (p = 0,012).

MepcneKTMBY NOAAABLLMX AOCAIMKEHD. [Toganbiui JOCTimKeHHS
MatoTb OyTW CPOKYCOBaHI Ha BUSIBMEHHI CMIEKTPA YMHHUKIB, SKi
[ETEPMIHYIOTb TUMW OCOBMCTICHOTO pearyBaHHs CoLianbHUX rpyn
Ha rOCTPUI | XPOHIYHWIA CTPEC, cneumdiYHniA Ans BiiHK B YkpaiHi.
BusiBNEHHS LIMX YMHHMKIB 3p0BrTb MOXITMBOH) iX CUCTEMATM3ALIKO
B KOHTEKCTi BNMBY Ha PO3BMTOK MPOSIBIB TPMBOTY Ta Aenpecii abo,
HaBMaKy, sIK NPEOVKTOPIB Pe3inbeHTHOCTI. OCTaHHE BigKpUBaE MOX-
NMBOCTI 4151 BUBYEHHS Ta iHTEpRpeTaLii MexaHi3MiB NcuXonoriyHoro
3aXYCTY B Hanpy)xeHux 6e3nekoBMx yMoBax Ta Bede [0 po3pobkm
eheKTVBHUX Mofenen HagaHHs NPodinbHOT AOMOMOrW Bpasniueum
rpynam HaceneHHs 3 METOK 30ePEKEHHS MCUXIYHOTO 300POB'S.
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The aim of the study: based on a survey of physicians, the study aims to identify the real clinical practices
regarding the use of class IC antiarrhythmic drugs in Ukraine, particularly ethacizine, for restoring sinus
rhythm in paroxysmal and persistent forms of atrial fibrillation, employing a methodology similar to the “pill-
in-the-pocket” approach.

Materials and methods. Data were analysed from 100 anonymous voluntary questionnaires. We used snowball
sampling to collect the responses. Participants had the option to skip questions, and calculations were based
on the number of respondents who answered each question.

Results. More than half of the respondents actively prescribe class IC antiarrhythmic drugs (AADs), with
ethacizine being the most commonly prescribed (56.8 % of respondents). Notably, 61.4 % of respondents
had never prescribed flecainide, 34.3 % had never prescribed propafenone, and 18.6 % had never prescribed
ethacizine. The primary indication for prescribing class IC AADs was atrial fibrillation (AF) (43.3 %), followed by
the combination of ventricular and supraventricular rhythm disturbances (34.4 %). Only 13.8 % of respondents
initiate therapy with class IC AADs exclusively in inpatient settings, while 31.9 % primarily did so in outpatient
settings with ECG monitoring. More than half of the respondents reported experience restoring sinus rhythm
(SR) in AF with ethacizine using a regimen similar to “pill-in-the-pocket”; over a quarter of these cases were
decisions made by patients already on ethacizine for SR maintenance. More than a quarter of respondents had
experience using ethacizine for the “acute treatment” of AF in single doses higher than the standard 100 mg
(125 mg - 6.8 %; 150 mg — 20.3 %). At the same time, 31.9 % of respondents prescribed ethacizine for SR
restoration in AF as discrete regimens, prescribing low doses at shorter intervals (1-3 hours).

Conclusions. The survey results indicate that class IC AADs, especially ethacizine, are actively prescribed in real
clinical practice not only for arrhythmia prevention, including AF, but also for SR restoration. This underscores the
need for high-quality clinical studies to assess the efficacy and safety of such treatment strategies for ethacizine,
which remains less studied within class IC AADs.

Modern medical technology. 2025;17(4):266-278

Pe3yAbTaTi onuTtyBaHHA «OLLHIOBAHHA eTalU3uHY AAS TOCTPOro
Ta XPOHIUHOro AikyBaHHA QibpUAALi nepeacepAb Y peanbHil NpaKTUL:
yKpaiHcbKe HauioHanbHe onutyBaHHA (ETERNITY)»

H. M. Cupoposa, M. 0. KonecHuk

Merta poboTi — Ha NiACTaBi ONUTYBaHHS Nikapie BUSBUTW YMOBM peanbHOi KNiHIYHOI NPaKTUKN BUKOPUCTaHHS B
YkpaiHi aHTnaputmiyHux npenapartis (AAM) IC knacy, a Takox OKPeMO €Tauyu3nHy Ans BiAHOBEHHS CYHYCOBOTO
putmy (CP) y dhopmari, cxoxxomy Ha cTpaterito «TabrneTka B KWLLEHi», NPy NapoKCU3ManbHili Ta NepeucTyrodi
copmax ibpunsuii nepencepas (PN).

Marepianu i MmeToau. [poaHanisosaHo AaHi 100 aHKkeT aHOHIMHOTO OBPOBINBEHOMO ONUTYBAHHS Nikapis; Ans 360py
aHKkeT 3actocoBaHo MeTog snow-ball. Y pecnoHaeHTa Byna MOXNMBICTL NPOMycKaTy 3anuTaHHs, po3paxyHKuU
MPOBOAMIM 3a KINbKICTHO TWX, XTO BiAMOBIB HA KOXXHE 3anuTaHHS.

Pesyabratu. Binblue Hix nonoBuHa onuTaHux aktmeHO BukopucToBye AAI IC knacy, HaidacTille eTaumnauH
(56,8 % onutanux). Hikonn He npusHayamu dnekaivig 61,4 % onutaHux, nponadeHoH — 34,3 %, eTaunsuH
- 18,6 %. HaibinbL YacTum nokasanHsM o npusHadeHHs AAT IC knacy Bynu ©M (43,3 %) Ta noegHaHHs
LUTYHOYKOBMWX Ta CyNPaBEHTPUKYMNAPHUX NOpYLUEHb cepLeBoro putmMy (34,4 %). Tinsku 13,8 % pecnoHaeHTis
3aBXau po3noyunHatoTb Tepanito AAM IC knacy BuknoYHo B cTauioHapi, 31,9 % — nepeBaxHO B ambynaTopHux
YMOBaX 3 OLiHKOK eNekTpokapgiorpamut. binblue nonoBMHM OnUTaHUX Manu JOcBiA BigHoBMeHHs CP npu Ol
€TaLM3MHOM B PEXMMI, CXOXKOMY Ha «TabreTKy B KuLLEHi», Ginblue YBepTi Takux BUNAZKIB € PILLEHHSM NaLjieHTa,
SIKUI BXXE OTPUMYBAB eTaLM3uH Ans nigTpumanHs CP. binbLue YBepTi peCnoHAEHTIB MakoTb 4OCBIf 3aCTOCYBaHHS
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eTauu3nHy «B rocTpoMy fikyBaHHi» ®I1y pa3oBux go3ax, BULwmx 3a 3aransHonpuiHaTi 100 mr (125 mr—6,8 %,
150 mr — 20,3 %), npn usomy 31,9 % onuTaHux 3acTOCOBYBanu eTaumnsunH Ans sigHoeneHHs CP npu Oy
OVCKPETHOMY PEeXMMI, MPU3HAYMBLLM HEBUCOKI A03i 3 KOPOTLUMMM iHTepBanamu (1-3 roguH).

BucHoBku. 3rigHo 3 onutyBaHHaM, AAT IC knacy, 3okpema eTaLuaiH, B pearnbHill pakTuLi akTUBHO 3aCTOCOBY-
t0TbCS He TinbKy npy npodinakTuLi apuTMii, 3okpema I, ane it ans sigHoeneHHs CP, wo notpebye nnaHyBaHHs
AKICHUX KNIHIYHUX JOocnimKeHb edekTUBHOCTI Ta 6e3nekm Takoi cTparterii Ans eTaumnaunHy, SK MEeHL BUBYEHOTO

3 rpynu IC knacy AAI.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 4(67). C. 266-278

The “pill-in-the-pocket” approach was proposed by the
European Society of Cardiology Guidelines for managing atrial
fibrillation (AF) as a convenient, though less effective, method
for restoring sinus rhythm (SR) in patients with paroxysmal and
persistent AF. This approach is also supported by national Ukrain-
ian guidelines and protocols [1,2,3]. In this method, developed to
reduce the burden for healthcare systems, patients self-administer
a single oral dose of propafenone (450-600 mg) or flecainide
(200-300 mg) during an AF paroxysm [4,5,6].

The “pill-in-the-pocket” strategy, which is exclusive to class IC
antiarrhythmic drugs (AADs), is recommended only for selected
patients, particularly those with infrequent episodes (ranging
from once a month to once a year) of AF accompanied by severe
symptoms. However, its efficacy and safety must be established
before initiation in inpatient settings, where contraindications and
the presence of severe structural heart diseases should be ruled
out for eligible patients [1,2].

The national Ukrainian regulatory documents on AF man-
agement, including a guideline and unified clinical protocol
approved by Order of the Ministry of Health of Ukraine No. 597
dated 15/06/2016 [7,8], as well as the Duodecim guideline
of 2018 [9], are largely outdated. The European regulatory
framework has been updated twice since then. Currently,
Ukrainian cardiologists adhere to standards set by the Ukrainian
Association of Cardiology, which, unlike the documents of the
Ministry of Health of Ukraine, are updated almost annually. It is
important to note that in guidelines designed for primary care
(Duodecim), propafenone is not mentioned for SR restoration in
AF, despite its internationally recognized role in such situations.
Only flecainide [9] is mentioned, which has been available in
Ukraine since 2020.

The national Ukrainian standards for the diagnosis and
treatment of AF, apart from propafenone and flecainide —whose
roles in the “pill-in-the-pocket” approach for restoring and main-
taining SR in AF patients are internationally recognized — the
class IC AAD ethacizine also mentioned, previously for treating
vagally-induced AF [3,10]. Recently, the stance of the Ukrainian
Association of Cardiology towards ethacizine as a drug, along
with propafenone and flecainide, also capable of restoring SR
in AF paroxysm, has evolved. The 2024 resolution from the
Ukrainian Association of Cardiology and the Ukrainian Associ-
ation of Arrhythmologists officially recommended ethacizine for
restoring SR based on a local retrospective study results, which
led to the new recommendations in recent national Ukrainian
AF treatment standards 2025 for restoring and maintenance
SR in patients with paroxysmal/persistent AF with ethacizine
regardless their autonomic nervous system state [11,12,13].

This study showed that ethacizine, when self-administered
by patients with paroxysmal and persistent AF and arterial
hypertension, was effective in a regimen similar to the “pill-in-
the-pocket” approach [14].

Notably, the first studies assessing the efficacy of oral etha-
cizine for restoring SR in AF were conducted back in 1989, es-
tablishing the recommended safe dose of 100 mg for single oral
administration [15]. The efficacy of the drug at that time ranged
from 50 % to 77.7 %. At that time, researchers also explored
regimens with discrete use of lower doses of ethacizine for
rhythm restoration, seeking effective intervals for administration
[15]. However, the small sample size, single-centre design, and
other limitations of the studies, along with the superficial nature
of the published results, hindered their recognition.

According to the previously mentioned study conducted in
Ukraine involving more than 500 patients [14], the efficacy of etha-
cizine for restoring SR in AF when used as “pill-in-the-pocket” was
approximately 61-63 % [14]. This is comparable to the efficacy of
the “pill-in-the-pocket” approach with propafenone (50-60 %, up
to 85 %) and flecainide (45-55 %, up to 78 %) [2]. An interesting
finding from the study conducted by O. S. Sychov et al. [14] in-
dicated that depending on the concurrent use of ethacizine, the
effective “pill-in-the-pocket” dose could be lower for patients taking
the drug continuously while potentially being higher (including
exceeding the recommended 100 mg) for those not receiving
AADs for prophylactic purposes.

This desire to clarify the current state of class IC AAD usage
for managing AF in Ukraine, especially regarding ethacizine
— which is unavailable in some other countries — led to the de-
velopment of the survey study titled “Ethacizine Evaluation for
acute and chronic treatment of atrial fibrillation in real practice:
Ukralnian naTional surveY — ETERNITY.”

Aim

Based on a survey of physicians, the study aims to identify
the real clinical practices regarding the use of class IC AADs
in Ukraine, particularly ethacizine, for restoring sinus rhythm in

paroxysmal and persistent forms of atrial fibrillation, employing a
methodology similar to the “pill-in-the-pocket” approach.

Materials and methods

The detailed rationale and design of the ETERNITY study
have been described earlier [15]. This study involved an anon-
ymous voluntary survey conducted among physicians across
Ukraine via a questionnaire (targeting internal medicine doctors,
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general practitioners, cardiologists, and arrhythmologists) using
an online Google Form. A mailing containing the survey link
was sent to physicians using available databases and social/
professional networks. The snowball sampling was used, which
made it possible to form a homogeneous sample: if they wished,
invited physicians could forward the survey link to colleagues
experienced in prescribing class IC AADs.

The initial target was to collect 100 completed questionnaires.
The study commenced on November 15, 2024, and concluded
on February 28, 2025.

The survey consisted of four sections: Section I: General
minimal information about the physician (4 questions); Section
II: General questions regarding class IC AADs (15 questions);
Section Ill: General questions concerning the use of ethacizine
(4 questions); Section IV: Use of ethacizine similar to the “pill-in-
the-pocket” approach (15 questions). Physicians were encour-
aged to respond honestly and provide their genuine opinions
on the questions. If they were unable or unwilling to answer any
specific question, they could skip it —none of the questions, except
for those in the first section, were mandatory.

Response censorship procedure. In certain cases, researchers
found contradictory responses, such as a physician claiming they
had never prescribed AAD while also evaluating it and describing
dosing regimens used in practice. In such instances, the research-
er analysing the data (N.S.) adhered to the principle of retaining
the first response and censored any subsequent answers that
contradicted this initial information. If no answers were provided
to the key questions, those responses were not considered neg-
ative, and subsequent related answers were not censored. The
censorship of responses was carried out as follows:

1. The entire questionnaire data were censored if there was
a negative answer to the question: “Please confirm that you are
a physician and manage patients with rhythm and conduction
disorders”.

2. For question 3 in Section I, “Which class IC drugs have
you never prescribed and have no personal experience with?”
if the respondent selected ethacizine, the following answers in
Section Il were censored: questions 5 and 12 (marked in Table
2); all questions in Section Il (Table 4); and all questions from
1 to 14 in Section IV (marked in Table 5). If propafenone was
selected, responses to questions 6 and 13 in Section Il were
censored. If flecainide was selected, responses to questions 7
and 14 (all marked in Table 2) were censored.

3. In case of a negative response to question 1in Section IV,
“Have you ever prescribed/your patients ever used ethacizine as
a ‘pill-in-the-pocket’ approach for AF?”, answers to questions 4,
5, 13, and 14 of this section (marked in Table 5) were censored.
If there was a negative answer to question 2 in Section IV, “Have
you ever prescribed/your patients ever used ethacizine in a single
high dose (as a ‘pill-in-the-pocket’” approach) for the treatment
of other rhythm disturbances?”, the response to question 3 of
this section was censored. If negative answers were provided
to both questions simultaneously, responses to questions 3
through 9 (inclusive) as well as questions 13 and 14 of Section
IV were censored.

4. If a negative answer was given to question 10 in Section
IV, “Have you ever prescribed/your patients ever used fractional

administration of ethacizine for SR restoration in AF (a prolonged
regimen of low doses at short intervals)?”, the answers to ques-
tions 11 and 12 of this section (marked in Table 5) were censored.

When assessing physicians’ satisfaction with various class
IC AADs, they were asked to give a score from 0 (“completely
dissatisfied”) to 10 (‘completely satisfied”). The mean score for
each drug and the frequency of positive/negative ratings were
then determined according to the following interpretation: 0-3
points: “Poor,” 4-6 points: “Fair,” 7-8 points: “Good,” and 9-10
points: “Very good.” Satisfaction scores for different class I1C
AADs were censored if the physician previously indicated that
they had not used the drug, since physicians often selected the
answer “0” in the absence of experience with AADs, leading
to a significant underestimation of the values for propafenone
and flecainide.

Descriptive statistics were applied to determine the mean
and standard deviation, as well as the calculation of kurtosis and
skewness for the mean satisfaction scores of class IC AADs.
Percentages were used to assess response frequency in the
ETERNITY population. Comparisons were made by determining
the two-tailed p-value using a two-sample t-test with unequal
variances, while percentages were compared using the method
of alternative variation. For each question, the actual number of
responses was considered in both the general analysis and the
comparative analysis, with a p-value of <0.05 considered statis-
tically significant. Calculations were performed using statistical
software within Microsoft® Excel® for Microsoft 365 MSO (version
2501, build 16.0.18429.20132).

Results

A total of 104 questionnaires were completed. Three ques-
tionnaires were censored because the respondents did not con-
firm that they were physicians managing patients with rhythm/
conduction disorders. One questionnaire was censored because,
apart from the first section of questions, the respondent did not
provide answers to any questions in Sections Il-IV, making it
entirely non-informative regarding the subject of the study. Con-
sequently, the final analysis included data from 100 completed
questionnaires.

Questions of Section I. Section | focused on the general char-
acteristics of the physicians who participated in the survey. The
sample primarily consisted of cardiologists conducting outpatient
consultations (Table 1).

Questions of Section IlI. Section Il focused on general ques-
tions regarding the prescription of class IC AADs (Table 2). The
majority of respondents (54.1 %) reported that they prescribe
class IC AADs “quite often”. Among these drugs, ethacizine was
the most frequently used (56.8 %).

The most common indications for which physicians prescribed
class IC AADs included AF and the combination of ventricular and
supraventricular rhythm disturbances (Table 2).

Further clarifying questions were asked about the main class
IC AADs, allowing for the creation of individual profiles for each
drug, facilitating convenient comparison (Table 3). The primary
reasons for prescribing ethacizine included personal positive
experience (48.8 %), followed by publications, reports, and
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Table 1. Section | questions. General information about ETERNITY study respondents

Questions and answers (n) Abs. %
1. Please confirm that you are a physician and manage patients with rhythm and conduction disorders (n = 100)
Yes 100 100
2. Country where you work (n = 100)
Ukraine 100 100
3. Your specialty (choose one, or add not listed) (n = 100)
Internal medicine doctor 15 15
General practitioner 23 23
Cardiologist 60 60
Other 2 2
4. Specify the type of facility where you work (n = 100)
Inpatient 25 25
Outpatient 66 66
Emergency department 3 3
Other 6 6

recommendations from scientists (15.5 %), and its additional
cholinolytic effect (14.3 %). For propafenone, the three main
reasons for its prescription were positive personal experience
(37.1 %), its inclusion in European and national guidelines, and
its additional beta-blocking effect. Conversely, flecainide was
primarily chosen for its availability in European and national
guidelines, positive experiences with its use, its lack of effect on
the autonomic nervous system, and its effectiveness in managing
life-threatening ventricular rhythm disturbances. In summary, a
key factor in selecting both propafenone and flecainide was their
endorsement in European and national guidelines.

The primary reasons for not prescribing a specific class
IC AAD were more similar (Table 2). Interestingly, among the
reasons for non-prescription, the proarrhythmic effect was
cited most frequently for flecainide (6.9 %), slightly less for
propafenone (6.6 %), and not mentioned at all for ethacizine.
Furthermore, the difference between ethacizine and the other
two drugs was statistically significant in favour of ethacizine
(see Tables 2, 3).

About one in five physicians prescribe class IC AADs in
hospitals when possible, occasionally administering them in out-
patient settings under ECG monitoring. Moreover, 48.9 % mainly
or exclusively prescribe these medications in outpatient settings,
while 14.9 % do not initiate therapy themselves but continue
treatment already prescribed by another specialist.

The results of the physicians’ evaluations of the three class IC
AADs indicated that ethacizine received the highest satisfaction
score, significantly surpassing that of propafenone (p = 0.014).
Although the score for ethacizine was quantitatively higher than
that for flecainide, this difference was not statistically significant.
Additionally, no significant difference was observed between the
scores for propafenone and flecainide (see Table 3). When the
scores were categorized into the gradations of “Poor” (0-3 points),

“Fair” (4-6 points), “Good” (7-8 points), and “Very Good” (9-10
points), all three drugs exhibited statistically similar distributions.
Nonetheless, some quantitative trends were noted: flecainide
performed slightly better in the “Good” category, while ethacizine
excelled in the “Very Good” category.

Further insights emerged from responses regarding the ap-
proaches to prescribing AADs and treating rhythm disturbances.
Despite a relatively widespread application of patient-oriented
management principles among the ETERNITY respondents, it is
interesting to note that 20 % of physicians believe their patients
fully trust them. This suggests that discussions about treatment
strategies may be considered unnecessary. Additionally, 3 %
of physicians indicated that patients often make independent
decisions regarding adjustments to their AAD doses, similar to
the “pill-in-the-pocket” approach (Table 2).

Section Ill questions. The third section examined the use of
ethacizine regimens and consideration of the patient’s opinion in
its prescription (Table 4).

The most commonly reported daily dose of ethacizine among
ETERNITY respondents was 100 mg, with a preferred adminis-
tration frequency of twice daily. Among the respondents, 39.0 %
considered 50 mg to be the maximum single dose of ethacizine,
while 92.2 % reported using doses up to 100 mg. Additionally,
7.8 % of respondents have an experience of prescribing single
doses exceeding 100 mg.

Section IV questions. Section IV questions examined the use of
ethacizine as a pharmacological strategy for cardioversion AF (Table 5).

Among the respondents, 52.23 % reported using ethacizine
for this purpose. Furthermore, 54.8 % incorporated ethacizine into
aregimen similar to the “pill-in-the-pocket” approach for manag-
ing other rhythm disturbances. The vast majority of respondents
found the approach similar to the “pill-in-the-pocket”, but applied
to ethacizine, sufficiently effective (Fig. 1).
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Table 2. Answers to Section Il questions. General questions regarding class IC drugs

Questions and answers (n) Abs. %

1. How often do you prescribe class IC AADs to patients with rhythm disturbances? (n = 98)

Quite often 53 54.1
Sometimes 22 224
Rarely 18 18.4
In exceptional cases 5 51

2. Which class IC AAD do you personally prescribe most frequently? (n = 95)

Ethacizine 54 56.8
Propafenone 26 274
Flecainide 15 15.8

3. Which class IC drugs have you never prescribed and have no personal experience with? (multiple choice possible) (n = 70)

Ethacizine 13 18.6
Propafenone 24 34.3
Flecainide 43 61.4

4. What is the most frequent indication for which you prescribe class IC AADs (choose one, most frequent)? (n = 99)

Atrial fibrillation 43 434
Other supraventricular rhythm disturbances 6 6.1
Rhythm disturbances with accessory pathways 3 3.1
Ventricular rhythm disturbances 13 131
Combination of ventricular and supraventricular rhythm disturbances 34 34.3

5. What is the most important reason why you choose ethacizine when prescribing class IC AADs (choose one, most important)? (n = 84)

Additional cholinolytic effect 12 14.3
Positive experience of prescribing 41 48.8
Few side effects 3 3.6
Stable pharmacokinetics not dependent on cytochrome P450 system 5 59
Publications, reports, scientists’ recommendations 13 15.5
Minimal number of drug interactions among class IC AADs 3 3.6
Availability for patients through reimbursement programs in my country 3 36
Lack of effect of other drugs 1 1.1
Other 3 3.6

6. What is the most important reason why you choose propafenone when prescribing class IC AADs (choose one most important)? (n = 70)*

Additional beta-sectioning effect 17 24.3
Inclusion in European and national guidelines 18 25.7
Positive experience of prescribing 26 371
Publications, reports, scientists’ recommendations 5 71
Availability for patients through reimbursement programs in my country 2 29
Lack of effect of other drugs 1 14
Other 1 1.4
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Cont. of Table 2.

Questions and answers (n) Abs. %
7. What is the most important reason why you choose flecainide when prescribing class IC AADs (choose one most important)? (n = 56)
No effects on sympathetic/parasympathetic nervous system 8 14.3
Long half-life 3 53
Patients having life-threatening ventricular arrhythmias 8 14.3
Inclusion in European and national guidelines 17 30.4
Positive experience of prescribing 13 23.2
Publications, reports, scientists’ recommendations 6 10.7
Availability for patients through reimbursement programs in my country 0 0
Need to prescribe to children aged 12 years and older 0 0
Other 1 1.8
8. What is the most frequent reason why you do NOT prescribe ethacizine when there are indications for class IC AADs and prefer another
drug (choose one most frequent)? (n = 94)
Absence in European/national guidelines 12 12.8
Absence in reimbursement programme 6 6.4
Patient’s alcohol consumption 8 8.5
Too high cost 15 15.9
Presence of contraindications specific to ethacizine not applicable to other class IC drugs 14 14.9
Negative experience with use 2 2.1
Proarrhythmic effect of ethacizine 0 0
Advantages of another drug in a specific clinical situation 37 394
9. What is the most frequent reason why you do NOT prescribe propafenone when there are indications for class IC AADs and prefer another
drug (choose one most important)? (n = 91)
Absence in reimbursement programme 4 4.4
Too high cost 2 22
Asthma 9 9.9
Concerns regarding erectile function/fertility in men 1 1.1
Other contraindications specific to propafenone not applicable to other drugs 17 18.7
Negative experience with use 1 1.1
Adverse drug interactions 5 55
Proarrhythmic effect of propafenone 6 6.6
Advantages of another drug in a specific clinical situation 46 50.5
10. What is the most frequent reason why you do NOT prescribe flecainide when there are indications for class IC AADs and prefer another
drug (choose one most important)? (n = 87)
Absence in reimbursement programme 9 10.3
Too high cost 2 24
Other contraindications specific to flecainide not applicable to other drugs 15 17.2
Negative experience with use 1 12
Adverse drug interactions, including with psychotropic drugs 5 5.8
Proarrhythmic effect of flecainide 6 6.9
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Cont. of Table 2.

Questions and answers (n) Abs. %
Advantages of another drug in a specific clinical situation 33 37.9
CAST | study results 4 4.6
Ventricular arrhythmias not considered potentially life-threatening 12 13.7

11. Do you always initiate class IC AAD therapy in hospital under monitoring for possible proarrhythmic effect? (n = 94)*

Yes, always 13 13.8
If possible, sometimes | initiate therapy in outpatient settings with ECG monitoring 21 22.3
| initiate therapy predominantly in outpatient settings, but with ECG monitoring and management of proarrhythmic effect | 30 31.9
I initiate therapy in outpatient settings with small doses, if possible with ECG monitoring 16 17.0
I do not initiate, but continue therapy already prescribed by another specialist 14 14.9

12.  How would you rate your own satisfaction (efficacy/safety) with ethacizine on a 10-point scale (0 — extremely dissatisfied, 10 — extremely
satisfied)? (n = 84)

Poor (0-3) 1 12
Fair (4-6) 16 19.0
Good (7-8) 37 441
Very good (9-10) 30 35.7
Mean score * standard deviation 79+18

13.  How would you rate your own satisfaction (efficacy/safety) with propafenone on a 10-point scale (0 — extremely dissatisfied, 10 — extremely
satisfied)? (n = 75)

Poor (0-3) 4 53
Fair (4-6) 23 30.7
Good (7-8) 30 40.0
Very good (9-10) 18 240
Mean score + standard deviation 72+20

14. How would you rate your own satisfaction (efficacy/safety) with flecainide on a 10-point scale (0 — extremely dissatisfied, 10 — extremely
satisfied)? (n = 57)

Poor (0-3) 0 0
Fair (4-6) 13 22.8
Good (7-8) 31 54.4
Very good (9-10) 13 22.8
Mean score + standard deviation 75+14

15. To what extent do you consider the patient’s opinion when prescribing class IC AADs in your clinical practice (multiple answers possible)?

(n=100)

| necessarily discuss the drug prescription, and for planned therapy, agree on the strategy and treatment plan 60 60.0
| consider the patient's wish to also use the drug for SR restoration in AF as “pill-in-the-pocket” 46 46.0
| consider the patient’s concerns, and if necessary change the treatment approach/drug at the patient’s request 9 9.0
Most often the patient trusts the physician and there is no need to discuss treatment approaches, drug choice, or regimen | 21 21.0
| discuss only the “pill-in-the-pocket” approach and, with consent, suggest checking efficacy and safety in hospital 20 20.0
Often the patient, without consulting the physician, decides to change the dose or use the drug as “pill-in-the-pocket” |3 3.0

*: For marked questions, the sum of percentages when assessing the frequency of answer options may differ from 100 % by 0.1, which is due to the rounding of
the obtained values.
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Table 3. Profiles of class IC AADs available in Ukraine, analysed in ETERNITY

prescribed, %

Indicators Ethacizine Propafenone Flecainide

Mean satisfaction 79+18 72120 75114

score £ SD p1=0.014 p1=0.159
p2=0.222

Poor, % 12 53 0*

Fair, % 19.0 30.7 22.8

Good, % 441 40.0 54.4

Very good, % 35.7 240 22.8

Class IC AAD most 56.8 274 15.8

frequently prescribed, %

Class IC AAD never 18.6 34.3 61.4

Top 3 main reasons for
prescription

Positive experience 48.8 %,
Publications/reports/
recommendations 15.5 %
Additional cholinolytic effect 14.3 %

Positive experience 37.1 %,
Inclusion in European/national
guidelines 25.7 %,

Additional beta-sectioning effect

Inclusion in European/national
guidelines 30.4 %,

Positive experience 23.2 %

Absence of effects on autonomic
nervous system and presence of life-
threatening ventricular arrhythmias
(14.3 % each)

Proarrhythmic effect as
main reason for non-
prescription, %

6.6

6.9

p-values depended on the number of responses for each question. p1: comparison with ethacizine, p2: comparison with propafenone; *: p compared with ethacizine
<0.05; #: p compared with propafenone <0.05.

Table 4. Section Ill: General questions on ethacizine use

Questions and answers (n) Abs. %
1. What is the most frequent daily dose of ethacizine you prescribe? (n = 83)
50 mg 16 19.3
100 mg 45 54.2
150 mg 20 241
200 mg 2 24
2. What is the most frequent dosing frequency of ethacizine in your practice? (n = 84)
Once daily 7 8.3
Twice daily 52 61.9
Three times daily 24 28.6
Four times daily 1 1.2
3. What is the highest single dose of ethacizine you have prescribed? (n = 77)
50 mg 30 39.0
75mg 4 5.2
100 mg 37 48.0
125 mg 2 26
150 mg 4 52
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Cont. of Table 4.

Questions and answers (n) Abs. %
4. To what extent do you take into account the patient’s opinion when prescribing ethacizine in your clinical practice (multiple choice
possible)? (n = 84)
| necessarily discuss the drug prescription, and for planned therapy, agree on the strategy and treatment plan 52 61.9
| consider the patient’s wish to also use the drug for SR restoration in AF as “pill-in-the-pocket” 24 28.6
| consider the patient's concerns, and if necessary change the treatment approach /drug at the patient's request 14 16.4
Most often the patient trusts the physician and there is no need to discuss treatment approaches, drug choice, or regimen | 26 31.0
| discuss only the “pill-in-the-pocket” approach and, with consent, suggest checking efficacy and safety in hospital 7 8.3
Often the patient, without consulting the physician, decides to change the dose or use the drug as “pill-in-the-pocket” |2 24
Table 5. Section IV questions: Use of ethacizine for pharmacological cardioversion in AF
Questions and answers (n) Abs. %
1. Have you ever prescribed/your patients ever used ethacizine as “pill-in-the-pocket” approach for AF? (n = 92)
Yes 48 522
No 44 47.8
2. Have you ever prescribed/your patients ever used ethacizine in a single high dose (as “pill-in-the-pocket” approach) for the treatment of
other rhythm disturbances? (n = 93)
Yes 51 54.8
No 42 452
3. Ifyou answered positively to the previous question, which other rhythm disturbances were treated with a single high (100 mg) dose of
ethacizine (multiple answers possible)? (n = 51)
Supraventricular rhythm disturbances 25 49.0
Ventricular rhythm disturbances 33 64.7
Rhythm disturbances associated with accessory pathways 5 9.8
Rhythm disturbances associated with vagotonia 16 314
Rhythm disturbances related to gastrointestinal pathology (e.g., cholecystocardiac syndrome) 7 13.7
4.  If you have experience with ethacizine in the “pill-in-the-pocket” regimen, how do you evaluate its efficacy for SR restoration in AF?
(n=45)*
Very effective 1 244
Rather effective 28 62.2
Fair 6 13.3
Rather ineffective 0 0
Ineffective 0 0
5. If you have experience with ethacizine in the “pill-in-the-pocket” regimen, how do you evaluate its efficacy for SR restoration in AF
compared with flecainide/propafenone? (n = 43)*
Better than propafenone/flecainide 8 18.6
Rather better than propafenone/flecainide 17 39.5
On the same level as propafenone/flecainide 12 27.9
Rather worse than propafenone/flecainide 5 11.6
Worse than propafenone/flecainide 1 2.3
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Cont. of Table 5.

Questions and answers (n) Abs. %
6. If you have experience with ethacizine as the “pill-in-the-pocket” approach, why was it chosen instead of flecainide or propafenone
(choose the most important)? (n = 53)
Because the patient independently decided to use ethacizine in this regimen during paroxysm, as he/she was already | 15 28.3
receiving it for planned treatment
Because this drug was recommended by another specialist after proving efficacy and safety in this regimen 16 30.2
Because | personally prefer this drug in this regimen and recommended it to the patient 20 3r.7
Other 2 3.8
7. What is the usual dose when using ethacizine as “pill-in-the-pocket” in your practice? (n = 57)
50 mg 19 33.3
75mg 4 7.0
100 mg 33 57.9
125 mg 0 0
150 mg 1 1.8
8. What is the highest dose of ethacizine in the “pill-in-the-pocket” regimen you have used/observed in your practice? (n = 59)
50 mg 3 5.1
75mg 2 34
100 mg 38 64.4
125 mg 4 6.8
150 mg 12 20.3
9. What s the lowest dose of ethacizine in the “pill-in-the-pocket” regimen you have used/observed in your practice? (n = 59)
25mg 14 237
50 mg 45 76.3
75 mg 0 0
Other 0 0
10. Have you ever prescribed/your patients ever used fractional administration of ethacizine for SR restoration in AF (a prolonged regimen of
low doses at short intervals)? (n = 91)
Yes 29 31.9
No 62 68.1
11. What was the reason for fractional administration of ethacizine for SR restoration in AF? (n = 30)
To increase the probability of SR restoration by increasing the daily dose, i.e., did not consider it as “pill-in-the- 10 333
pocket”
Side effects of the drug at a 100 mg dose 1 33
Attempt to avoid increased risk of proarrhythmic effect 17 56.7
Bradycardia 2 6.7
12. What was the efficacy of fractional administration of ethacizine for SR restoration in AF? (n = 30)
Ineffective 1 3.3
Weaker efficacy than the standard dose 11 36.7
Effective 16 53.3
As effective as a standard high dose 2 6.7
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Cont. of Table 5.

Questions and answers (n) Abs. %

13. Which side effects did you most frequently observe with the use of ethacizine as “pill-in-the-pocket” for SR restoration in AF? (n = 48)
Proarrhythmic effect (appearance of rhythm and conduction disturbances) 4 8.3
Ocular symptoms (accommodation disorders, diplopia) 1 21
Neurological symptoms (dizziness, vertigo, balance disorders during abrupt head turns) 9 18.8
Did not observe significant side effects influencing patient management 27 56.2
Prolongation of QRS interval without rhythm disturbances and blocks 7 14.6

14. Did the side effects observed with the use of ethacizine as “pill-in-the-pocket” influence your and the patient’s decision regarding
continuation of this drug for SR restoration? (n = 47)

Yes, | revised the therapy and chose another drug/strategy 8 17.0
Yes, | reduced the single dose 6 12.8
Yes, | decided to try fractional administration of smaller doses at short intervals 10 21.3
No, side effects were minor and did not require therapy modification 23 48.9

15. Do you support the feasibility of introducing ethacizine into national guidelines as “pill-in-the-pocket” for SR restoration in AF based on
your own experience and studies of such use, including 2024 data obtained in Ukraine (presented at the 25th National Congress of
Cardiologists)? (n = 91)*

Yes, definitely support 35 38.5
Yes, but only in cases of vagus-associated rhythm disturbances 14 15.4
Rather support 18 19.8
Difficult to answer 12 13.2
Rather do not support 3 3.3
Do not support 6 6.6
In our country, this strategy has already been introduced into the national standard for this indication 3 3.3

*: for marked questions, the sum of percentages when assessing the frequency of answer options may differ from 100 % by 0.1, which is due to the rounding of the
obtained values.

How do you evaluate the efficacy of How do you evaluate the efficacy of
ethacizine used as “pill-in-the-pocket” for ethacizine used as “pill-in-the-pocket” for
SR restoration in AF SR restoration in AF compared with flecainide/propafenone
(if you have such experience)? (if you have such experience)?
9 2,3%
133% 116 % ° 186 %

24,4 %

9
27.9% 39,5%

62,2 %

m Very effective m Rather effective m Better than P/F m Rather better than P/F

m Fair m Rather ineffective m On the same level as P/F m Rather worse than P/F

m Ineffective = Worse than P/F

Fig. 1. Answers to questions 4 and 5 of Section IV. P = propafenone; F = flecainide. The sum of percentages when assessing the frequency
of answer options may differ from 100 % by 0.1, which is due to the rounding of the obtained values.
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Discussion

In this survey, 61.4 % of respondents indicated that they had
never prescribed flecainide, and more than one-third had no
personal experience with propafenone. This observation aligns
with previous data regarding the popularity of class IC AADs in
Ukraine [16]. Interestingly, similar trends have been observed in
Latvia, where ethacizine is commonly prescribed to maintain SR
after cardioversion for paroxysmal AF [16,17,18,19].

Unexpectedly, only 13.8 % of respondents reported that they
always initiate therapy with class IC AADs in an inpatient setting,
as recommended [3,7,8,9].

Among the main reasons for using ethacizine specifically
for pharmacological cardioversion in AF, 28.3 % of respondents
indicated patients’ decision who were already receiving ethacizine
as part of their planned treatment [14]. When considering the
maximum dose for this clinical scenario [11,12], most physicians
opted for ethacizine 100 mg (64.4 %), while 27.1 % prescribed a
maximum dose exceeding 100 mg in their practice.

Interestingly, nearly one-third of respondents employed a
discrete (fractional) regimen of ethacizine when restoring SR
during AF episodes: a prolonged regimen of low doses at short
intervals. Commonly used regimens included:

1. 50 mg at 2-hour intervals three times (totalling 150 mg)

2.75 mg + 25 mg after 2 hours (totalling 100 mg)

3. 50 mg + 50 mg after 1 hour (totalling 100 mg)

The rationale behind the fractional use of ethacizine during
AF episodes was to minimize the risk of a proarrhythmic effect.
Furthermore, one-third of respondents increased the daily dose to
enhance the likelihood of restoring SR in AF, without considering
this strategy a “pill-in-the-pocket” approach. This approach is now
also recommended by Ukrainian experts in arrhythmology [11,12].

More than half of the respondents recognized the discrete
regimen of ethacizine administration during AF episodes for SR
restoration as effective. Additionally, 6.7 % considered it equally
effective as a single high dose, following the “pill-in-the-pocket”
approach, while 36.7 % deemed this regimen less effective.

When administering high doses of ethacizine for SR restora-
tion in AF, physicians generally did not observe significant side
effects that required modifications to therapy (56.2 %). However,
18.8 % of respondents reported neurological symptoms related
to ethacizine use, including dizziness, vertigo, and balance dis-
turbances during abrupt head turns. Side effects such as rhythm
and conduction disturbances were noted by 8.3 % of respondents,
and 16.6 % observed a prolongation of the QRS interval without
the development of blocks. Most respondents indicated that side
effects occurring during the use of high doses of ethacizine for SR
restoration in AF were minor and did not lead to changes in patient
management strategies (48.9 %). In case of more prominent
side effects, 21.3 % of physicians opted for a discrete regimen
of ethacizine administration, 12.8 % reduced the drug dose, and
17 % modified the strategy or switched to a different drug.

Regarding the question, “Do you support the feasibility of in-
troducing ethacizine into national guidelines as ‘pill-in-the-pocket’
for SR restoration in AF based on your experience and studies
of such use?” the most common response was “Yes, definitely
support” (38.5 %). Overall, 73.7 % of respondents positively

evaluated this offer, while 9.9 % confidently opposed it. Interest-
ingly, 3.3 % indicated that ethacizine has already been included
in the national standard for this indication, which is true but new
information 2025 [11,12].

Study Limitations

The main limitation of this study is its subjective nature, as
respondents may have expressed personal opinions and beliefs
that are not objective measures. Some may have avoided answer-
ing certain questions or intentionally provided overly positive or
negative answers (respondent “pleasers” or “deniers” [20]). The
Hawthorne effect may also come into play, causing participants
to respond in a manner they believe aligns with the researchers’
expectations since they were informed about the survey’s focus
on ethacizine. To encourage objectivity, participants were asked
at the beginning of the survey to respond as honestly as possible.
However, misunderstandings did occur when physicians indicated
they had never prescribed a drug yet still provided evaluations.
Therefore, data censorship was applied to ensure that physicians
without experience could not offer assessments. The kurtosis
and skewness indicators confirmed the parametric nature of the
satisfaction data, thus minimizing significant systematic errors
associated with subjective responses.

The regional proportions of the survey respondents were
neither established nor analyzed, since such an analysis would
not affect the predefined objectives of the study. During the survey,
high mobility of doctors remained both within Ukraine and as a
result of leaving the country, therefore, for the researchers, the
fundamental point was that the respondent doctor still practices
in Ukraine.

Conclusions

The ETERNITY survey successfully achieved its objective
of identifying actual conditions for the use of class IC AADs, par-
ticularly ethacizine, in managing AF patients in Ukraine — both
for long-term therapy and acute episodes.

1. The physicians involved in the ETERNITY population most
frequently prescribe ethacizine among class IC AADs, while nearly
two-thirds of respondents had never prescribed flecainide. The
primary reasons for prescribing ethacizine are clinical factors,
such as personal experience and its additional cholinolytic effect,
whereas for propafenone and flecainide, adherence to European
guidelines influenced physician decisions. Ethacizine received a
significantly higher satisfaction rating compared to propafenone,
with the highest frequency of “very good” evaluations.

2. More than half of the respondents report experience us-
ing ethacizine for SR restoration in AF, and 27.1 % sometimes
use a single maximum dose greater than 100 mg. Every fourth
respondent mentioned that patients already receiving ethacizine
sometimes chose regimens similar to the “pill-in-the-pocket” ap-
proach during AF onset without the doctor’s consent.

3. Almost one-third of the respondents apply a discrete
regimen of ethacizine for SR restoration in AF (several doses at
shortintervals but at lower amounts). Thus, it is more appropriate
to use the term “pharmacological cardioversion in a single-dose
or discrete regimen” instead of “pill-in-the-pocket,” as both ap-
proaches are utilized in actual clinical practice.
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4. In conclusion, 73.7 % of respondents expressed support
for incorporating ethacizine into national guidelines as a treatment
for SR restoration in AF.

Prospects for further research. The authors recommend
planning a series of high-quality multicentre studies to assess the
efficacy of ethacizine, especially in comparison to other class IC
AADs for maintaining and restoring SR in patients with paroxys-
mal or persistent AF. These studies should specifically evaluate
the optimal dosing regimens for SR restoration when employing
a strategy similar to “pill-in-the-pocket” or using fractional dosing.
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CaritaAnbHUK Npodinb MopdoTUNIB KOAIHHOTO cyrA06a npu ocTeoapTpuTi
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Merta po6oTi — OxapakTepuayBaTi 0cobnmBOCTi cariTanbHoi Mopdonorii koniHHMX cyrnobiB Npu 0CTE0apPTPUTI 3
ypaxyBaHHsIM CTPYKTYPHOTO BapiaHTa cyrnoba, BU3Ha4eHOro 3a BNAcHOI KIAacTEPHOK CUCTEMOR.

Marepianu i meToau. [MpoananizoeaHo 100 peHTreHorpam koniHHoro cyrnoba 70 nauieHTiB 3 octeoaptputoM. Mop-
cotun | BcTaHoBneHo y 21 (21,00 %) xsoporo, mopdotun Il -y 38 (38,00 %), mopdotun IIl -y 29 (29,00 %),
mopapotun IV —y 12 (12,00 %). Cepen peHTreHorpadiuHMX KpuTepiiB OLiHIOBANK: 3agHii AMCTanbHUA KyT
cterHoBoi kicTku (PDFA), ingekc 3agHboro BpocTkosoro 3cysy (PCOR), 3agHil Haxiun nnaTto BeN1KOroMinkoBoi
kictkut (PTS), ropbucTicHo-moamdikoBaHuii TibianbHuin Haxun (TMTS), kyT iHdnexcii ropbucTocTi Bennkoromin-
koBoi kicTkn (TTIA). CTaTMCTUYHWIA aHani3 3aiiCHEHO 3 BUKOpPUCTaHHAM mporpamu Statistica 13. 3Hauywummm
BBaxxanu BigmiHHocTi npw p <0,05.

Pesyabtatu. CepepnHe 3HauyeHHs PDFA cTanoBuno 84,98 + 5,62°, 3okpema y mauieHTiB 3 mopdotunom | —
89,27 £1,79°, mopcotunom Il — 87,20 + 4,50°, mopcpotunom Il - 83,11 + 4,33°, mopchoTunom IV — 75,43 + 2,64°
(p < 0,00001). Cepepnint PCOR popisHioas 0,44 + 0,08. MokasHuk iHOeKCy y xBopux 3 MopdoTvnom | cTaHo-
suB 0,45 + 0,05, mopdpotunom Il — 0,44 + 0,10, mopdpotunom Ill - 0,45 + 0,07, mopchotunom IV — 0,39 + 0,06
(p=0,14). CepeaHe 3HaueHHs1 PTS — 9,00 £ 4,18°. HalBuLLi 3Ha4eHHs! BCTAHOBMNEHO B 0GCTEXEHNX 3 MOPGhOTY-
nom | — 11,82 £ 4,00°, y xeopux 3 mopcpotunom Il — 9,72 + 4,72°, mopcpotunom Il — 7,58 + 2,91°, mopcpotunom
IV —5,86 £ 1,46° (p = 0,01). Cepepnnin nokasHuk TMTS popiHioBaB 36,48 + 6,28°. 3HayeHHs KyTa y XBOPWX
3 Mopcpotunom | ctaHoBuno 35,36 + 3,78°, mopdotunom |l — 34,92 + 7,17°, mopcpotunom IIl — 37,45 + 5,78°,
mopdotunom IV — 41,14 + 5,52° (p = 0,045). CepepnHiit nokasHuk TTIA craHosuB 160,54 + 6,81°: B oci6 3 Mop-
cotunom | — 157,91 £ 8,81°, mopcpotunom Il — 158,62 + 5,90°, mopdrotunom Ill — 162,74 + 6,07°, mopdoTnom
IV -165,57 + 4,31° (p = 0,008). loBegeHo BuLLj LwaHcu popmyBaHHs MopdoTuny Il y nauieHTiB 3i 3HaYeHHAMN
PDFA 79-87° (OR = 5,66, Cl (1,71-18,68), p = 0,003). Bui waxcu po3sutky mopcotuny |l BCTaHOBNEHO Y
xBopux 3 nokasHukam PCOR >0,44 (OR = 3,34, Cl (1,06-10,50), p = 0,03). HasiBHicTb 3HaueHb PTS >8° nia-
BULLYE WaHcy opmyBaHHs mopdotuny | (OR = 6,43, Cl (1,22-33,95), p = 0,01).

BucHoBKuU. BpaxoBytoun BCTaHOBNEHI MOpdhoTUN-CrieLmndivHi BIAMIHHOCTI napameTpiB caritanbHoi Mopdonorii
KOMiHHMX Cyrno6iB Npu 0CTE0apTpUTI, AOLINBbHUMM € NOAANbLLI JOCHIMKEHHS WOAO0 06rpyHTYBaHHS NepcoHari-
30BAHOrO MiAXoAy NPy NNaHyBaHHi OpTONEANYHNX BTPYYaHb.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 4(67). C. 279-290

Sagittal profile of knee joint morphotypes in osteoarthritis
R. I. Blonskyi, L. O. Kylymniuk

The aim of the study was to characterize the features of sagittal morphology of knee joints in osteoarthritis,
considering the structural variant of the joint determined by our own cluster system.

Materials and methods. A total of 100 knee radiographs from 70 patients diagnosed with osteoarthritis were
analyzed. Based on the proposed classification system, morphotype | was identified in 21 patients (21.00 %),
morphotype Il in 38 (38.00 %), morphotype Illin 29 (29.00 %), and morphotype IV in 12 patients (12.00 %). The
following radiographic parameters were assessed: posterior distal femoral angle (PDFA), posterior condylar
offset ratio (PCOR), posterior tibial slope (PTS), tuberosity-modified tibial slope (TMTS), and tibial tuberosity
inflection angle (TTIA). Statistical analysis was performed using Statistica 13 software. Statistical significance
was defined at p < 0.05.

Results. The mean PDFAwas 84.98 + 5.62°. Mean values across morphotypes were: morphotype | - 89.27 £ 1.79°,
morphotype Il - 87.20 + 4.50°, morphotype Ill - 83.11 + 4.33°, and morphotype IV —75.43 £ 2.64° (p < 0.00001).
The mean PCOR was 0.44 + 0.08. The index value in patients with morphotype | was 0.45 + 0.05, morpho-
type Il — 0.44 £ 0.10, morphotype Il — 0.45 + 0.07, morphotype IV — 0.39 + 0.06 (p = 0.14). The mean PTS
was 9.00 + 4.18°. The highest values were found in patients with morphotype | — 11.82 £ 4.00°, patients with
morphotype Il - 9.72 + 4.72°, morphotype Ill - 7.58 + 2.91°, and morphotype IV — 5.86 + 1.46° (p = 0.01). The
average TMTS was 36.48 + 6.28°. The angle value in patients with morphotype | was 35.36 + 3.78°, morphotype
Il -34.92 + 7.17°, morphotype [Il - 37.45 + 5.78°, morphotype IV —41.14 + 5.52° (p = 0.045). The mean TTIA
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was 160.54 + 6.81°: in individuals with morphotype | - 157.91 + 8.81°, morphotype Il - 158.62 £ 5.90°, morpho-
type Ill - 162.74 + 6.07°, and morphotype IV — 165.57 + 4.31° (p = 0.008). A significantly higher likelihood of
morphotype IIl was observed in patients with PDFA values 79-87° (OR = 5.66, 95 % Cl: 1.71-18.68, p = 0.003).
A higher probability of morphotype Il development was associated with PCOR values >0.44 (OR = 3.34, 95 %
Cl: 1.06-10.50, p = 0.03). The presence of PTS values > 8° increases the odds of morphotype | formation
(OR =6.43, 95 % Cl: 1.22-33.95, p = 0.01).

Conclusions. Given the identified morphotype-specific differences in sagittal knee joint morphology in osteoarthritis,
further studies are needed to justify a personalized approach to orthopaedic surgical planning.

Modern medical technology. 2025;17(4):279-290

OcTeoapTpuT — Lie XPOHiYHe, NPOrpecytoye 3axBOPHOBaHHS!
cyrnobiB, sike xapakTepusyeTbecs AereHepavieto cyrrnobosoro
XpsiLLa, PEMOAENOBaHHAM CyBOXOHAPAnbHOI KICTKU, yTBOPEHHAM
0cTeod)iTiB, 3ananeHHsM CUHOBIanbHUX CTPYKTYp [1,2]. Posymis-
HS NaTOMOPAONOTYHMX 3MiH, SIKi BUHUKAOTb NPY OCTE0apTPUTI,
CYTTEBO 3MiHMIOCS 3 YacoM. CnoyaTky Aoro posrmsaarni BUKIHY-
HO 5K 3aXBOPIOBaHHSI Cyri0b0OBOro XpsiLLia, 3rofOM CTarno O4eBuMA-
HO, LLIO BpaxaeTbesl 11 cybxoHapanbHa kicTka. CborogHi Bigomo,
LLIO 10 NATOMOr4YHOrO NPOLIECY 3almyyeHi BCi CTPYKTYpu cyrnoba
Ta OTOYYI0Hi TKaHWHW. BCTaHoBNeEHi JaHi CTanu nigrpyHTaM ans
(bopMyBaHHSI Cy4acHOro YSIBNEHHS MPO OCTE0APTPUT K XBO-
poby Bcworo cyrnoba, a He nuLe sik BTpaTy Xpsila BHAcMigoK
MexaHiYHoro HaBaHTaxeHHs [3]. 3a ganumun R. Giorgino et al.,
3ananbHWA NPOLEC NP OCTE0APTPUTI MOYMHAETHCS B CUHOBIAIb-
Hi 060NOHLLi Ta CYNPOBOKYETLCS aKTUBALLIED IMYHHOI CUCTEMMU,
y sKiit 6epyTb y4acTb 5K KNITUHHI, TaK i rymoparbHi Megiatopy.
BaxnuBy ponb y naToreHesi BifirpatoTb «MONEKYNAPHi NaTepHw,
noB’s3aHi 3 ywkomkeHHaM» (DAMP), siki 3anyckaroTb Kackan
3ananbHuX peakuii [1].

Y CTpYKTYpi 3aranbHoro Tsrapst 3yMOBIEHOTO AereHepaTue-
HO-AMCTPOCIYHMMM 3aXBOPHOBAHHAMM CyrmobiB, 0CcTeoapTpuT
koniHHoro cyrnoba carae 85 % [4]. BinaHavaloTb CyTTeBE 3pOCTaH-
HS1 MOKa3HUKIB MOLUMPEHOCTI rOHapTPO3y NPOTArOM OCTaHHIX
POKIB, LLIO NOB'SI3YKOTb 3i CTAPIHHSAM HaceneHHst Ta 30iMbLUEHHSIM
4acTKM acoLliioBaHMX KOMOPBIAHMX CTaHiB [2]. 3rigHo 3 AaHUMK
enigemionorivyHnx gocnimkerb, ynpogosx 20052015 pp. nowm-
PEHICTb 0CTE0apTPUTY KOMiHHOrO cyrnoba 3pocna Ha 32,7 %, a
3a nepiog 3 1992 go 2021 pp. — Ha 124,51 % [3,5]. B ymoBax
CbOrofieHHs noHag 250 MinbMOHIB NoAen Y CBITi CTpaxaarTb Ha
FOHapTPO3; 3rigHO 3 faHumu Y. Lv et al., 3a3Ha4eHuin nokasHuk
carae 374,7 mnH [1,3,5]. lNokasHWKW NOLLMPEHOCTI 0CTE0aPTPUTY
KOMiHHOrO cyrnoba CyTTEBO BiAPIi3HSAOTLCA 3a AaHUMIU Pi3HNX
[OCMIOHVKIB, L0 MOB’A3aHO 3 BiAMIHHOCTSIMM METOAOMOTNYHNX
nigxonis, a Takox reorpadivHMmm i gemorpadiyHUMK 0coonu-
BOCTSIMM BUGIpOK [1].

KoniHHuia cyrno6, nopiBHAHO 3 iHWWMK cyrnobamu onop-
HO-PYXOBOrO anapary, Mae CknafHy aHaTOMil0 3 BUPaXEHOH
MiXIHAMBIOYanbHO MOPdONoriYHO BapiabenbHicTIo [6].

OctaHHiMKn pokamn gegani BinblIoro BM3HaHHA Habysae
KOHLIEMNLiSt BiATBOPEHHS NPUPOAHOTO MOMOXEHHS OCi HUKHBOI
KiHLiBK/ NPU PEKOHCTPYKTUBHWX BTPYYaHHsIX, CIPSIMOBAHMUX Ha
BiAHOBEHHS (hOPMM Ta PYHKLT yparKeHUX CTPYKTYP KOMIHHOrO
cyrmoba. 3okpema, Bif3Ha4atoTb 30iMbLUEHHS YacTKi EHOOMPO-
Te3yBaHHS KOMIHHOTO Cyrnoba 3 KiIHeMaTYyHUM BUPIBHIOBAHHSIM
y 3aranbHii CTPYKTYpi BTpyYaHb. [lepeBaramn MeTOAWKU €
BiTBOPEHHSI HATUBHWX MPOCTOPOBMX CMiBBIAHOLLEHb Cyrroba,

LLIO NOB’SI32HO 3 MEHLLIOK TpaBMaTu3aLlieto TkaHWH, 30kpema 3
MEHLLIOI NOTPeboto Y penisi, NOPIBHSHO 3 METOAMKOK MeXaHiy-
HOrO BUpIBHIOBaHHS. BogHouvac 3 ornsay Ha BiGHOCHY HOBU3HY
METOAMKM KNiHIYHI pe3ynkTaTv BifAaneHoro nicnsonepawinioro
nepiofy 3anuLualTbCs HeOOCTaTHLO BUBYEHUMM [7].

BinbLuicTb AOCTimKEHb, MPUCBAYEHNX KOHLIENLii BIGHOBMEHHS!
MPUPOLHOTO MOSIOKEHHS OCI HUKHBOI KIHLBKM, 30CEpe;KeHi Ha
OLiHKOBaHHI CTPYKTYPHUX 3MiH Cyrrioba B KOPOHarbHiii MIIOLLMHI,
npobrema caritanbHOro BiATBOPEHHS 3anmMwaeTbes nosa ¢o-
KyCOM yBaru HayKoBLiB. HanbinbL JOCMimKEHNM NapaMeTpoM
caritanbHoi Mopdonorii KoniHHOro cyrnoba € 3aaHil Haxun Nnato
BEMMKOroMinkoBoi KicTku (PTS), sikuin fae 3mory oxapaktepuay-
BaTW CTaH CyrnoboBoi NOBEPXHI BENMKOrOMINKOBOI KiCTKW. Bucoka
MixXiHAMBILyanbHa BapiabenbHICTb NokasHUKa 3 ypaxyBaHHAM
CTaTi, eTHIYHOI HanexHocTi, ocobnueocTen nepebiry 3axBopto-
BaHHS, METOAVMK BUMIPIOBAHHS MIATBEPKEHA Y HU3L LOCTIHKEHb
[7,8,9]. Kpim Toro, JOBEAEHOK € BIAMIHHICTb MokasHukiB PTS
MeZianbHOro i natepanbHoro BigdiniB KomniHHoro cyrnoba, wo
[0AaTKOBO Bigobpaxae cknagHICTb MOPOmorii MPOKCUMMAsbHOTO
BiZdiny BENMKOroMIfIKOBOI KiCTKM [6].

Y petpocnekTusHomMy focnimkeHHi M. Meier et al., aHanisy-
touK pesyneTatit KOMM'toTepHOT ToMorpadii 234 eBponenchkMx
navieHTiB 3 0CTE0APTPUTOM KOMIHHOTO CYrno6a, KirbKicHO OLHMN
BapiaLii MopconoriyHnx napameTpis NPOKCUMAansLHOro Biaadiny
BENMKOrOMINKOBOI KICTKI, 30KpeMa MeianbHOro i natepanbHoro
PTS (MPTS i LPTS BignoBigHo) Ta MegiarbHOro npokcumManb-
Horo Benvkorominkosoro kyta (MPTA). JocnigHukamu fosegeHo
3HayHy BapiabenbHicTb nokasHukis MPTS, LPTS ta MPTA y
00CTEXEHMX, a TaKOXK 3HaYYLLY BigMIHHICTL 3HayeHb MPTS Ta
LPTS B mexxax ogHoro koniHHoro cyrnoba. CepepHiii nokasHuK
MPTA craHoBuB 86,6 + 2,4° (gianasoH 79,8-92,1°). AsTopw
npaui Big3Haunnu Bapiauii 3HayeHb PTS B Mexax 20°, 3okpema
MPTS (Big 4,3° fo 16,8°), LPTS (8ig —2,9° no 17,2°). CepenHs
BHYTPILLHLOIHAMBIAYarnbHa pisHuua Mix MPTS i LPTS -2,6 £2,0°
3 MakcuManbH1M 3HadeHHsM 9,5 [8].

3HauyLLi BiAMIHHOCTI MOPOMNOriYHMX MOKA3HWKIB MPOKCK-
MarbHOro Bifiny BEMMKOrOMINKOBOI KICTKM NATBEPMKEHO pe-
3ynkratamu aHariay KoM ioTEPHUX TOMOrpaMm KOMiHHKX Cyrnobis
965 3n0poBux Ta 193 naLlieHTiB 3 0CTE0APTPUTOM, OMPUIKOLHEHO-
roA. Siddiqi et al. [JocnigHky BUSHaYMIM BiAMIHHICTb MOKA3HMKIB
MPTS Ta LPTS sk y xBopux 3 octeoapTtputom (8,4 + 4,0° Ta
9,2 + 3,6° BiANOBIAHO), TaK i B 300poBuMX 06cTEXeEHMX (9,214,0° Ta
7,2 3,3° BignoBigHo). Y mawjieHTiB 3 0CTE0apTPUTOM, NMOPIBHSHO
3 NOKa3HUKaMU rpyni KOHTPOIHO, BCTAHOBUIM 3HAYYLLO MEHLL
3HayeHHs MPTS (8,4 £ 4,0° nopieHsaHo 3 9,2 + 4,0° BignoBigHo)
Ta GinbLwi nokasHuku LPTS (9,2 + 3,6° nopiBHsaHO 3 7,2 + 3,3°
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BiZNOBIAHO). 3Baxatoun Ha JOBeeHi BiAMIHHOCTI, aBTOpM npali
Bij3HAUMNN HEeOOXIOHICTb BNPOBAMKEHHS! NEPCOHanNi30BaHoOro
nigxogy 4O NikyBaHHS OCTE0apTPUTY KOMiHHOro cyrnoba 3
BUKOPUCTaHHAM iMMNAHTATIB i TEXHOMO I, SKi AafyTb 3mory
iHOMBIAYyani3yBaTn METOOMKY €HA0MPOTE3YBaHHS, BPaXOBYHUM
MopdhonoriyHi xapakTepucTuki nauieHta [9].

HesBaxarouu Ha 3Ha4Hy KinbKiCTb OCTigKEHb, CPSMOBaHMX
Ha BUBYEHHS! KITiHIKO-(PYHKLIOHANbHMX 3MiH Mpy roHapTPOsi, Nu-
TaHHS TUMonorii MOPOMNOriYHMX BapiaHTIB KONiHHOMO cyrnoba,
30Kpema B caritarnbHin NAOLWMHI, 3anuWaeTbCs HeLoCTaTHbO
BUCBITNEHUM. X04a PO3YMIHHA TakuX BapiaHTiB MOXe MaTu
BaXIMBE 3HAYEHHS ANS NPOrHO3yBaHHS NMPOrpecyBaHHs 3a-
XBOPHOBaHHSI Ta BUOOPY ONTUMANbHOMO MiKyBanbHOTO MiaXoay.
AHania MophonoriyHux 0cobnmBocTei KOMiHHUX CyrnobiB npu
LereHepaTMBHO-ANCTPOIYHINX 3aXBOPIOBAHHAX [aCTb 3MOry
BL,OCKOHAINMTX METOAUKY NepCcoHani3aoBaHOro No3uLiOHyBaHHS
iMnnaHTaTiB NpW eHOoNpPOTe3yBaHHI Ta NOKPALLUMTM KIiHIYHI
pesynbTatyt NikyBaHHs Y BiganeHoMy nepiogi.

Hynboea zinomesa docnidxeHHs: nonsarana y BiACyTHOCTI
3HAUYLLOT BIAMIHHOCTI MOPEOMNOiYHIX XapakTepUCTUK KOMIHHOIO
cyrnoba, BCTAHOBMNEHWX Yy CariTanbHii MIOLMHI, BPaxoByKOum
CTPYKTYPHMIA BapiaHT cyrmoba, BU3HaYeHW 3a BNACHO knac-
TEPHOIO CUCTEMOLO.

Merta poboTtu

lMpoananisyBat 0cobnuBoCTi caritansHoi Mopdonorii
KomiHHMX cyrnoBiB Npy 0CTE0apTpUTi 3 ypaxyBaHHAM CTPYKTYp-
HOro BapiaHTa Cyrnoba, BU3HA4YEHOro 3a BAaCHOK KNacTepHOIo
CMCTEMOIO.

Matepiaaun i meToAU AOCAIAKEHHSA

Y nogaHomy o6cepBaLiiHOMY nonepe4HoMy (cross-sectional)
JOCiMKeHHi NpoaHaniaoBaHo pe3ynsraTi peHTreHorpadiyHoro
obcTexenHs 100 BMNagkiB 0CTEOAPTPUTY KOMiHHOTO cyrnoba
3 MepeBaXHNM YpaKeHHsIM MefianbHoro Bigainy cyrnoba 70
XBOpUX, SKi nepebyBanu Ha CTaLlioHapHOMY MiKyBaHHi B TpaB-
martonoriyHomMy BigaineHHi KHIM «BiHHMUbKa Micbka KIiHiYHa
nikapHs LWBMAKOT MeauyHoi fonomMoruy 3a nepiog 2017-2025 pp.

KpuTepii 3anyyeHHst nauieHTiB y AOCRIMXEHHS: NepBUHHUIA
0CTE0apTPUT (0CTE0aAPTPO3) KoniHHoro cyrnoba II-lll ct. 3a
knacudikauieto Kellgren-Lawrence 3 nepeBaxHUM ypaxeHHSM
MefianbHOro Biaainy; BTOPUHHWIA OCTEOAPTPUT KOMIHHOIO Cyr-
noba 3 nepeBaXHM YpaXKEeHHsIM MeianbHOro Biaainy cyrnoba,
30KpeMa nicns NepeHeceHoro acenTUYHOM HEKPO3Y MeLianbHOro
BMPOCTKa CTErHOBOI KiCTKW; 3a0BiMbHUIA CTaH narepanbHoro
BigZiNy KomiHHOro cyrnoba (HeyLIKOMKEHUA MEHICK Ta MOBHA
TOBLLMHA Cyrnob0oBoro xpsLLa); LinicHiCTb 38'A3K0BOrO anapary
KOMIHHOrO cyrnoba; MOXIIMBICTb MOBHOTO PO3TMHAHHS KOMIHHOTO
cyrnoba abo HasiBHICTb 3rMHaNbHOI KOHTPaKTypK <10°,

KpuTepii BUKNIOYEHHS 3 AOCRIMKEHHS: OAHOYACHE ypaxeH-
HS1 MefianbHOro Ta naTeparnbHOro BigainiB KomniHHoro cyrnoba
[ereHepaTBHO-AMCTPOMIYHMM npouecom |-V CT.; BTOpUHHWIA
NOCTTPaBMaTUYHWII OCTE0apTPUT Nicns nepenomy nnato
BESIMKOrOMINKOBOI KIiCTKW; nonepeaHi onepatuBHi BTPYYaHHS,
30iMCHEHI B AiNsHLi NpOKCUMAanbHOro BiAAiny BENMKOroMinkoBol

KICTKM, B @aHaMHE3i (3@ BUHATKOM apTPOCKOMIYHOT MEHICKEKTOMIT);
HasIBHICTb 3rMHamNbHOI KOHTpaKTypu >10°; HecTabiNnbHICTL 3B'43-
KOBOTO anaparty KOMHHOro cyrnoba; BTOPMHHWIA OCTE0apTPO3,
3YMOBEHUI ANCNNIACTUYHUMM 3MiHaMU KICTKOBOI TKaHUHM, Me-
TabONIYHUMM Ta IHLWKMMK 3aXBOPIOBAHHAMM (OXPOHO3, XBopoba
lowe, xBopoba MemkeTa, 0CTEONETPO3); aKTUBHWI IHPEKLIiNHWIA
MPOLIEC YN HASABHICTb NATEHTHOI iHApeKLi.

CepenHin Bik 0BCTEXEHNX XBOPUX CTaHOBMB 63,56 + 8,10
pokis. [o rpynu BkntoueHo 26 (37,14 %) vonosikis Ta 44 (62,86 %)
XiHkn. Y 40 (57,14 %) xBopux rpynu 3aikcoBaHO 03HaKW 0f-
HOBIYHOrO OCTE0apTPUTY KOMiHHOrO cyrnoba, y 30 (42,86 %)
navjieHTiB — ABOBIYHWIA XapaKTep AereHepaT1BHO-ANCTPOGIYHOIO
npoLecy.

[ns knacudikaLii MOpgonoriyHMX BapiaHTiB CTPYKTYPU KO-
niHHoro cyrnoba npy 0CcTe0apTPUTI HAMMW BUKOHAHO ABOETAMHMIA
KracTepHui aHanis. Ha nepLuomy etani 3giicHioBanm iepapXidHui
KracTepHui aHania 3a MeTofoM Yopza 3 BUKOPUCTaHHSIM eBKITi-
[OBOI BiACTaHi Sk Mipn NodibHOCTI ANS OLiHIOBAHHS CTPYKTYpH
JaHuX Ta BU3HAYEHHS1 ONTUMAnbHOI KinbkocTi knactepis. Ha
ZpyroMy eTani 0CTaTO4HUI PO3MnOin Ha KnacTepu BUKOHYBamu
MeToaoM k-cepepHix. Mepen npoBeaeHHsM Knactepuaallii B
JocnimKyBaHi MOphOMETPUYHI MapameTpy Gyrno HopmarniaoBaHo
ANsl YCYHEeHHs BNIMBY pisHWL MacluTabiB.

[ns knactepuaaii TMniB KOMiHHUX CyrnobiB BU3HaYany Taki
MopconoriyHi napameTpu: NOKasHWKMW, BU3HaYeHi Y PpoHTamb-
Hil NOLLWMHI — XapaKTEPUCTUKN NOSOXKEHHS aHAaTOMIYHUX OCEN
CTErHOBOI Ta BENWUKOTOMINKOBOI KICTOK Ta OCi HUXHBLOI KiHLIIBKM,
MOKa3HVIKN BHYTPILLHLOCYTNI000BMX MPOCTOPOBYIX CMIBBIOHOLLEH,
MOPOMETPUYHI NOKA3HWUKL AMCTanNbHOMO BiAAdiny CTErHOBOI
KICTKM Ta NMPOKCUMAnbHOrO BiAdiny BENMKOTOMINIKOBOI KiCTKM,
[LOMOMIXHI KpUTEPIT OLLIHIOBaHHS iereHepaTuBHO-AMCTPOGIYHOTO
YPaXeHHs! KOMiHHOro cyrnoba, a Takox napameTpy, BU3HAYEHi
B CariTanbHil NAOLLMHI: MOPONOriYHi NOKa3HWUKM AUCTaNbHOrO
BiAZiNY CTETHOBOI KiCTKM Ta MPOKCUMArIbHOTO Bifdiny BENMKOro-
MIfIKOBOT KICTKM, MOKa3HUKI CTPYKTYPY Ta NONOXKEHHS HAZKOMHKa.
[ns aHanisy KopoHanbHUX MOPONOriYHUX NOKa3HUKIB BUKO-
puctoByBani 100 KOPOTKMX PEHTTEHOrPaM KOMiHHKX Cyrnobis,
BWKOHAHUX Y MPSIMiA NPOEKLLi NPX OMOPHOMY HaBaHTAXKEHHI
HVDKHIX KiHLIBOK, NapaMeTpu, BU3HaYeHi B cariTanbHii NOLmH
OLIiHtOBasM Ha 62 peHTreHorpamax KoriHHNX CyrnobiB, BUKOHAHMX
y 60OKOBIl NPOEKLji, Y NONOXeHHi 3ruHaHHs KorniHa nig kytom 30°.

Y pesynbrati chopMOBaHO HOTMPM KacTepu, Siki Bignosiganm
4 mopchonoriYH1M BapiaHTam KoniHHOTO cyrnoba npu aereHepa-
TUBHO-ANCTPOIYHNX 3aXBOPOBaHHsX. MopchoTun | BCTaHOBEHO
y 21 (21,00 %) xBoporo, mopdotun [1—y 38 (38,00 %), mopdpotun
Il koniHHoOro cyrnoba 3adpikcoBaHo y 29 (29,00 %) nauieHTis,
mopdpotun IV —y 12 (12,00 %) obCTexeHnx.

XapakTepHumm 0cobnmneocTamMn MopdoTuny | BBaxanm
kombiHaLito 6araTonnowuHHUX AecopmMalliin, 3yMOBNEHUX
BUPaXEHNM BapyCHUM BIZXWIEHHAM OCi HVXKHBOI KiHLjBKM Ta
cneumgiyHUMKN fereHepaTuBHO-AUCTPOMIYHUMU 3MIHAMM KiCT-
KOBO-XPSILLOBUX CTPYKTYP MELianbHOro KOMNapTMEHTY KOMIHHOTO
cyrnoba. CrieumdiyHnmMmn BigMiHHOCTAIMM MopdboTuny |l Bu3Ha-
yanu nepeBaxHO BapyCHE BiAXWIEHHS OCi HIKHBOI KiHLIBKM Ta
acoLiioBaHi 3MiHK KOPOHaNbHOI reOMETPii ANCTanbHOro Biadiny
CTErHOBOI KICTKV Ta MPOKCMMArbHOrO Bifdiny BENMKOroMinKkoBoi
kictkn. Mopdpotun 1l BigpisHSBCS HEMTPArbHUM NOMNOXEHHAM
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OCi HWXHbOI KIHLiBKM, CTPYKTYPHUMU 3MiHAMW cariTanbHOl
Mopdornorii MeaianbHOr0 KOMNApPTMEHTY KOMHHOTO Ccyrnoba
Ta NePeBaXHUM YPaXKEHHSIM CTErHOBO-HAZKOMIHKOBOMO 34ne-
HyBaHHs. OcobnmeocTammu mopdpoTuny IV BBaXanu BanbrycHe
BiZIXMMNEHHS! OCi HUXKHBOT KiHLIiBKM, DaraTonmnoLLyHHI aedopmadlii
ANCTanbHOrO BifiNy CTErHOBOI KICTKV Ta MPOKCUMAIbHOTO Bifi-
ny BENUKOroMinkoBoI KiCTKX, acoLliioBaHi 3i 3MiHaMu CTPYKTYpu
Ta NONOXEHHA HagkoniHka. Cnif migkpecnuTy, WO HaBeaeHi
XapaKTepUCTHKX MOPCHOTUNIB KOMIHHMX CYrno6iB, siki BUHAYEHO
Ha NOTO4YHOMY eTani 4OCTiMKEHHS, OyayTb BiNnbLL AETaNBHO YTOY-
HeHi B nogarbLUIOMY, OCKiNbKX aHania MopoTUn-cneLmniYHnX
ocobnmeocTel nepebiry aereHepaTnBHO-ANCTPOGIYHOMO MPOLIECY
NPOJOBXYETLCA. binbll AeTanbHO XapakTepucTuka KnacTtepis,
a TaKoX BiAMIHHOCTEIN NOSOXEHHS HaaKOMiHKa Y ChOPMOBaHMX
MopdoTinax BifobpaxeHa y HaLwvx nonepeHix npausx [10,11].

Cepen peHTreHorpadiuHnx KpUTepiiB, BU3HAYEHUX Y cari-
TanbHil NNOLLMHI OLiHIOBaNM:

— 3a[Hin QucTanbHUiA KyT cTerHoBoi kicTku (Posterior Distal
Femoral Angel, PDFA) — kyT, yTBOPEHUIA Midk aHaTOMi4HOH) BICCIO
CTErHOBOI KiCTKM Ta AMCTANIbHOK CTETHOBOK MiHIEND OpieHTaLi
cyrnoba. PecepeHTHUMN BBaxanu 3HaveHHs kyta PDFA B
fianasoHi 79-87° [12];

— iHOeKc 3aaHbOoro BupocTkoBoro 3cyBy (Posterior Condylar
Offset Ratio, PCOR) — BrpaxoByBanu ik BiJHOLIEHHS BiACTaHi
MK BEPTUKaNbHUMK NiHIMK, 30KpeMa MiHieto, NPOBEAEHO
B3[OBX 3a[HbOI KOPTMKaNbHOI MOBEPXHi CTErHOBOI KIiCTKM Ta
niHieto, WO NpoXoauTb Yepe3 Hanbinbll BUCTYNaKYy TOYKY
3aHbOI NOBEPXHi BMPOCTKA A0 BiACTaHi, BU3HAYEHOI Bif nepe-
[HbOI KOPTUKANbHOI NOBEPXHi CTETHOBOI KICTKM A0 HanbinbLL
BMCTYMaKY0i TOYKM 3aAHBOI NOBEPXHI BUPOCTKA. PedhepeHTHMI
MOKa3HWK iHAEKCY BU3Ha4anu Ha pieHi 0,44;

— 3a[Hill Haxun NnaTo BENMKOTOMINKOBOI KicTku (Posterior
Tibial Slope, PTS) — kyT Mix niHi€to, LOTUMHOIO 10 NPOKCUMAnbHOT
cyrnoboBoi MOBEPXHi BEMMKOTOMINIKOBOI KiCTKW, Ta NiHieto, nep-
NEHAVKYNSPHO [0 aHaTOMIYHOI OCi T Aiadhiza. PedpepeHTHUMM
BBa)anm nokasHuku kyta PTS B mexax 3-8° [13].

Okpim 3aranbHONPUAHATUX NapameTpiB, 34INCHEHO OLjHIO-
BaHHS MOPPOMETPUYHMX MOKA3HWKIB MPOKCUMAsIbHOTO Biaginy
BEMNMKOrOMINKOBOI KiCTKW, pO3p0BneHnx y pamkax Liboro 4ochi-
[PKEHHSI:

— ropbucTicHo-MoamdikoBaHuIA TibiansHWIA Haxwun (Tuberosity-
Modified Tibial Slope, TMTS) — KyT Mix rOpWU30HTamNbHO MiHi€,
MPOBEJEHOI0 B3OBXK NPOKCMMAIbHOI CyrnoboBoi NoBEpXHi Be-
TINKOTOMITNKOBOI KICTKM, Ta KOCOHO JTHIEH0, L0 MPOXOAMTb Yepes
HanbINbLL BUCTYNAKOYI TOUKM ropbUCTOCTi Ta 3aaHLOrO Bigainy
MIaTo BEMMKOTOMINIKOBOI KICTKY;

— KyT iHcprnekcii ropbucTocTi Benmkorominkosoi kicTku (Tibial
Tuberosity Inflection Angle, TTIA) — L KyT, yTBOPEHWIA MiX TiHi-
AMUW, NPOBEAEHMM B3LOBX NepeaHbOoi KOPTUKAmNbHOI MOBEPXHI
BEMNMKOTOMINKOBOI KICTKM Y MPOKCUMAnbHOMY Ta AMCTanbHOMY
HanpsiMkax, siki NepeTUHaTLCA B TOUL HaWBInNbLIOTO BUCTYMY
ropBuUCTOCTi BENMKOrOMINKOBOI KICTKU.

BpaxoByBanu 38’30k Mix AOCIIIKYBaHUMM NOKa3HUKaMU
caritanbHoi Mopdonorii Ta 3HaYEHHSIMI CTETHOBO-TOMINIKOBOTO
kyTa (FTA), Skt BU3Ha4anu y opoHTamNbHIN NIOLLMHI K KYT MiX
aHaTOMIYHVMI OCSIMM CTETHOBOI Ta BENUKOTOMISIKOBOI KicTOK [13].
[JonatkoBo aHanidyBanu NpOrHOCTUYHY LiHHICTb BU3HAYEHUX

napameTpiB Woao iaeHTudikaLii BcTaHOBNEHUX MopdhoTuniB
KOMiHHMX CyrnobiB npy AereHepaTMBHO-AMCTPOMDIYHIMX 3aXBO-
POBaHHSIX.

BumipioBaHHS MOP(OMETPUYHMX NapameTpiB 34iNCHEHO
[BOMa He3aneXHUMK criocTepiradamu. [111s1 OLiHIOBaHHS y3romke-
HOCTi BUMIpIOBaHb MiX CIOCTepira4amm BUKOPUCTOBYBaM Koedi-
LlieHT BHYTpiLLHbOKNacoBoi kopensuii (ICC) 3a ABOHanpaBneHo
MOZEenio 3i aMiLLiaHUMK epekTamit 3 abCOMtOTHO BIANOBIAHICTHO.
3HauenHs ICC Bapitoanm B gianasoHi 0,85-0,96. OTxe, otpu-
MaHi pesyrnsTaTit BUMipoBaHb BBaXanu HaginHUMN.

ETuuHe cxBaneHHs. [l0CNimKeHHs BUKOHYBaNM 3 OTPUMaH-
HSIM €TUYHUX NPUHLWMNIB enbCiHKCbKOT AeknapaLlii BcecBiTHbOT
meauyHoi acouiaulii (BMA) — ETUuHI npuHLmMnm MeguyuHux gocni-
[PKeHb 3a y4acTio nMtoauHm (Cbomuii nepernsg, NPURHATUN Ha 64
leHepanbHin acambnei BMA, ®opranesa, bpasunisi, 0BTeHb
2013 poky) [14], KoHseHuii Pagn €sponu npo npasa noguHm
Ta GiomegmumHy (M. OB’en0, IcnaHis, 4 keiTHs 1997 poky) [15], a
TaKOX BiZNOBIAHO 4O YAHHWX HALiOHANbHUX ETUMHUX CTaHOAPTIB
[16]. DocnimkeHHs Byno npoBeaeHo 3rigHo 3 NpuHLMNamm Gioe-
TUKM | 3aTBepmpKeHo KomiteTom 3 GioeTukm MeauyHoro LeHTpy
«Angels Clinic», m. BiHHuugs (npotokon Big 15.07.2025 poky
Ne 3). Yci y4acHWKM NoiHpOPMOBaHi LLOAO Y4acTi y AOCHIMKEHHI,
LLIO 3aCBiAYEHO NMMCbMOBUMY iHCHOPMOBaHUMY 3rofamu. MNepco-
HanbHi AaHi 06CTEXEHNX XBOPUX 3HEOCOONEHi Ans 3a6e3neyeHHs!
KOHigeHUiHoCTi.

D ocCTOBIpHICTb AQHNX Ta CTaTUCTMUHMI aHaAi3. CTaTUCTUYHNIA
aHania uucpoBKX MOKA3HMKIB 34iMCHIOBANM 3 BUKOPUCTAHHAM
nporpamHoro 3acoby Statistica 13. [1ns ouiHIOBaHHs Ta aHanisy
KiNbKICHWX [JaHKX 3aCTOCOBYBani METOAM OMCOBOI CTATUCTUKN.
KinbKicHi 3MiHHI NOAAHO K «CepeaHE 3HaYeHHs + CTaHaapTHe
BioxuneHHsi» (M + SD), kaTeropianbHi — sik «abComntoTHa KirnbkicTb
crnocTepexeHb (n) Ta BiBNOBIAHE BiACOTKOBE CMiBBIAHOWEHHS»
(%). Mpw NOPIBHAHHI NOKA3HWKIB HE3ANEXHUX rPYN BUKOPUCTO-
ByBanv HenapameTpuYHUIn CTaTUCTUYHUIA KpuTepin Kpackena—
Bonnica, (yHKUiOHaNbHWA 3B'A30K MiX 3MIHHUMMW OLiHIOBanu
3a JOnomoro koedilieHta paHrosoi kopensuii T-KeHgana.
[MpOrHOCTWYHY LiHHICTL NapameTpiB caritanbHoi Mopdonorii y
BM3HAYeHHI MOpOTUNY KOMIHHOO Cyrnoba, ypaxeHoro aere-
HepaTWBHO-ANCTPOMIYHAM NPOLECOM, OLiHIOBaNM Ha OCHOBI
cTaTUcTUYHOT Mogeni BiHapHOT NOTiCTUYHOI perpecii, po3paxoBy-
toum BigHoLeHHs waHcis (OR) 1a 95 % posipunx iHtepsanis (CI).
BiporigHicTs 6e3nomunkoBoro nporHo3y Bu1aHadanm npu p < 0,05.

Pe3yabtatu

CepepnHe 3HaveHHsi kyta FTA B 06CTEXEHMX CTAHOBWIIO
177,09 £ 5,57°. Cepepniin nokasHuk kyta FTA 'y XBoprx 3 MOp-
coTunom | BiANOBIgaB BApyCHOMY BIOXWUNEHHIO OCI HIKHBOI
KiHLiBKY — 169,76 + 1,48°. BapycHe BigxuneHHs oci 3adhikcoBaHo
i y nauieHTiB 3 mopcpoTtunom |, cepeHin nokasHuk kyta FTA
AKX cTaHoBuB 175,58 + 1,32°. Y obcTexeHnx 3 MopdoTmnom
Il cepenHe 3HaueHHs kyTa FTA ctaHosuno 180,14 + 1,49°, wo
BiANOBIAANO HEMTPArbHOMY MOMNOXKEHHIO OCi HWXHBOT KiHLIBKN.
B oci6 3 mopdotunom IV cepepHiit nokasHUK KyTa CTaHOBMB
187,33 £ 3,75° Ta BiANoBigaB BanbryCHOMY BiOXUIeHHo oci. Mpu
MOpIBHSHHI 3Ha4eHb KyTa FTAy cdhopmoBaHux rpynax 4oBeAeHO
CTaTUCTUYHO 3HaYYLLY BiAMIHHICTL (p < 0,0001).
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Tabauus 1. XapakrepucTika MOPdOAOTiUHUX NOKA3HUKIB AUCTAABHOTO BiAAIAY CTEFHOBOI KiCTKM

Mapametp BapiaHTn MopchoTuniB koniHHOro cyrno6a p
Ln=11 Il,n=25 ll,n=19 IV,n=7

PDFA 89,27 £1,79° 87,20 + 4,50° 83,11+4,33° 7543 £2,64° <0,00001*
<78° 0 (0,00 %) 0(0,00 %) 3 (15,79 %) 7 (100,00 %) <0,00001*
79-87° 0(0,00 %) 10 (40,00 %) 12 (63,16 %) 0(0,00 %) 0,001*
>88° 11 (100,00 %) 15 (60,00 %) 4 (21,05 %) 0(0,00 %) <0,00001*
PCOR 0,45+ 0,05 0,44 £0,10 0,45+0,07 0,39+ 0,06 0,14
<0,44 3(27,27 %) 6 (24,00 %) 11 (57,89 %) 5 (71,43 %) 0,03
0,44 0(0,00 %) 0(0,00 %) 0 (0,00 %) 0 (0,00 %) 1,00
>0,44 8 (72,73 %) 19 (76,00 %) 8 (42,11 %) 2 (28,57 %) 0,03

*1 JOBEEHO CTAaTUCTUYHO 3HAYYLLY BigMIHHICTb nokasHukiB npu p < 0,05.

Tabauusa 2. XapaktepucTka MOPGOAOTiYHIUX MOKA3HUKIB MPOKCUMAALHOTO BiAAIAY BEAMKOTOMIAKOBOI KiCTKH
Mapametp BapiaHTn mopdoTunis koniHHOro cyrno6a p

Ln=21 Il,n=38 ,n=29 IV,n=12

PTS 11,82 £4,00° 9,72+4,72° 7,58 +291° 5,86 + 1,46° 0,01*
<3° 0(0,00 %) 0(0,00 %) 1(5,26 %) 0(0,00 %) 0,52
3-8° 2 (18,18 %) 13 (52,00 %) 9 (47,37 %) 7 (100,00 %) 0,01*
>8° 9(81,82 %) 12 (48,00 %) 9 (47,37 %) 0(0,00 %) 0,01*
TMTS 35,36 + 3,78° 3492+717° 37,45+5,78° 41,14 £5,52° 0,045*
TTIA 157,91 £8,81° 158,62 + 5,90° 162,74 £ 6,07° 165,57 £4,31° 0,008*

*: JOBEAIEHO CTATUCTUYHO 3HAYYLLY BigMIHHICTb nokasHukiB npu p < 0,05.

AHani3youu MopchonoriyHi NOKasHKKK AUCTanbHOro Bigdiny
CTErHoBOI KiCTKW, BU3HAYEHI B cariTanbHil MoLLyHi, BCTAHOBME-
HO, LU0 CepeHe 3HauyeHHs kyTa PDFA'Y obcTexeHnx CTaHOBUIO
84,98 £ 5,62°. HanBuLLi 3Ha4eHHs JOCMiAKyBaHOrO KyTa 3adik-
COBaHO Yy nauieHTiB 3 Mopdotunamm | Ta Il, HanHWxui — y XBOpUX
3 mopcpotunom |V, B oci6 3 mopdoTunom Il cnoctepiranu npo-
MiKHI 3Ha4eHHs nokasHuka (mabsi. 1). Y pesynstati NopiBHAHHS
3HayeHb KyTa PDFA 3 ypaxyBaHHsSM BU3HAYeHOro MopdoTumy
KOMiHHOrO cyrnoba A0BEOEHO iX CTATUCTUYHO 3HAYYLLY BidMiH-
HicTb. Kpim Toro, Mix 3HaueHHsMu kyTis PDFA ta FTA BCcTaHOB-
NEHO JOCTOBIPHUIA 3BOPOTHUIA 3HAYHMIA KOPENSALIIHWIA 3B’S30K
(t=-0,56; p <0,0000001), LLLO CBIAUMTb MPO BULL 3HAYEHHS KyTa
PDFAy naujieHTiB 3 BapyCHUM BigXUNEHHSM OCi HXHBOT KiHLIBKW.

3HayeHHs kyta PDFA <78° cnoctepiranmn y 10 (16,13 %) 06-
CTEXEHWX, 30Kpema Y BCix navjeHTis 3 mopcpotunom IV 1a 15,79 %
oci6 3 mopdotunom Il koniHHoro cyrnoba. Y rpynax Xxsopux
3 BapYCHWUM BiOXWUIEHHAM OCi HVKHBOI KiHLIBKM Ta BiAMOBiAHO
mopcpoTunamu | Ta Il gocnimkyBaHi NoKasHUKK He cnocTepirany.
Y pesynbrati NOpiBHSHHS YaCTOTHWX NOKa3HUKIB Y CCHOPMOBAHMX
rpynax 4OBEeAEHO iX CTAaTUCTUYHO 3HAYYLLY BiAMIHHICTb.

MokasHuku kyta PDFA 79-87°, aiki Bignoeiganu pecepeHT-
HWAM 3HaueHHsM, 3adikcoBaHo y 22 (35,48 %) xBopux rpynu.
3a3HayeHi NoKasHUKK BCTAHOBMEHO Y BinbLUOCTi 0BCTEXEHUX 3

mopdotunom Il ta 40,00 % xBopux 3 MopdpoTumom II, HaTomicTb
B 0cib 3 mopdotunamu | Ta IV 3HaueHHs kyta PDFA B giana3soHi
79-87° He cnocTepiranu, BiAMIHHICTb CTaTUCTUYHO 3HaYyLLa.

Y GinbLwocTi nauieHTis rpynu — 30 (48,39 %) — 3advikco-
BaHO 3Ha4eHHs nokasHuka PDFA >88°. [MiaBuLLEHi NokasHUKK
kyta PDFA cnoctepiranu y Bcix naujieHTis 3 Mopdotunom | ta
BinbLocti 06¢TexeHnx 3 MopchoTunom Il; Kpim TOro, 3HaUEHHS
nokasHnka PDFA >88° BctaHoeneHo y 21,05 % xBopux 3 Mop-
cotunom lIl (puc. 1). Y nauieHTiB 3 mopcotunom IV 3HaueHHs
kyTa PDFA >88° He BI3Ha4Y€eHO Y )XogHOMY BUMagKy. Y pesynsrari
MOPIBHSHHS NOKa3HWKIB Y rpynax, ChOpPMOBaHMX 3 ypaxyBaHHAM
MOpONOriyHMX 0COBIMBOCTEN CTPYKTYPU KOMiHHOTO cyrnoba
Npu AereHepaTnBHO-QUCTPOMIHHNX 3aXBOPIOBAHHSIX, OBEAEHO
CTaTUCTUYHO 3HaYYLLY BiAMIHHICTb.

CepepHe 3HaveHHs iHaekcy PCOR B 06CTEXEHIX CTAHOBWIO
0,44 + 0,08. 3HauyLLoi BigMIHHOCTI MOKa3HMKIB iHAEKCY Y chop-
MOBaHWX rpynax He BCTaHOBMEHO. [1poTe AoBEAEHO, O BULL
3HayeHHs iHgekcy PCOR acouifioBaHi 3 JOCTOBIPHO HUKYMMM
nokasHukamu kyta FTA (1 =-0,17, p = 0,046), o cBiguuTb Npo
GinbLue 3MiLLEHHS BUPOCTKIB CTErHOBOI KICTKV f03aAY Y NaLieHTIB
3 BapYCHWM BiXWIEHHSAM OCi HUKHBOI KIHLIIBKY.

MokasHukm iHaekcy PCOR <0,44 BctaHoBneHo Y 25 (40,32 %)
obcTexeHUx rpynu. 3asHaveHi NOKa3HUKW cnocTepirany y
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Puc. 1. PeHtreHorpama AiBoro KoAiHHOro cyrao6a xsoporo C., 65 pokiB. Mopdotun | koaiHHOro cyraoba. PDFA - 89,9°. PTS - 11,7°.
AL - p0AQTKOBMI KyT, LLO Bis0Opaxae aHaToMiuHy BiCb Aiadiza BEAMKOrOMIAKOBOI KICTKM Ta MPOBEAEHUI AO HET NEPNEHANKYAAD.

2

Puc. 2. PeHtreHorpama npaBoro KoAiHHOro cyranoba xsoporo A., 43 poku. Mopdotun Il koaiHHoro cyraoba. PCOR A:B=10,23:22,19=0,46.

TMTS - 34,9°. TTIA - 158,5°.

nepeBakHOi BinbLIOCTi nauieHTiB 3 MOpdoTMNamMmn KOniHHOrO
cyrnoba IV Ta lll. Y nepeBaxHoi BinbLLOCTi NaLieHTiB 3 BapyCHUM
BiZXMIMEHHSM OCi HVXHBOI KiHLIBKM Ta BiAMOBIAHO MOpPgoTMNamMm
| Ta Il BcTaHoBneHo 3HavyeHHs PCOR >0,44, i cikcyBanu y 37
(59,68 %) xBopux rpynu (puc. 2). 3HaueHHs ingekcy PCOR = 0,44,
LU0 BiANoBigaB pehepeHTHOMY NOKa3HWKY, He BCTAHOBIEHO B
XOOHOMY BUNaaky. BigmiHHicTb YacToTHMX nokasHukie PCOR
<0,44 1a >0,44 3 ypaxyBaHHAM MOpONOriyH1X 0coBNMBOCTEN
CTPYKTYPM KOMIHHOTO Cyrnoba npu AereHepaT1BHO-ANCTPOGIUHIX
3aXBOPHOBAHHSX CTATUCTUYHO 3HaYyLLa.

HactynHum eTanom ouiHioBanu MopdonorivHi MoKasHWK1
MPOKCUMAnbHOTO Biainly BEMKOTOMISIKOBOI KiCTKM, BU3HAYEHI
B CariTanbHii NIOLWWHI, OTPUMaHi UMPOBI AaHi HAaBEOEHO B
mabnuyj 2.

CepepHin nokasHuk kyta PTS B 0BCTEXEHUX CTAHOBMB
9,00 +4,18°. HarBuLLji 3Ha4eHHS KyTa BCTAHOBMEHO Y MaLieHTIB

3 mopcpotunamm | 1a I, B ocib 3 mopcrotunamm Il Ta IV cepehi
nokasHukv kyta PTS Bignosiganu pedepeHTHOMY AianasoHy,
BIOMIHHICTb CTATUCTWUYHO 3Havywa. [JoBedeHo, Lo HasBHICTb
BMLLMX 3Ha4YeHb KyTa PTS BOCTOBIPHO acoLiioBaHa 3 HKYMMK
nokasHvkamm kyTa FTA Ta, BignoBigHO, BapyCHUMY BiZXUINEHHAMM
OCi HWKHBOI KiHLiBKM (T =-0,32, p = 0,0002).

Kyt PTS <3° 3achikcoaHo B 1 (1,61 %) ob6CTexeHoro rpynu,
Ak MaB MopdoTun Il y nauieHTiB peLuTy rpyn nokasHUKW KyTa
PTS Huxye pecbepeHTHNX 3Ha4eHb He CrocTepirani, BigMiHHICTb
YaCTOTHWX MOKA3HWKIB HEJOCTOBIPHA. 3HayeHHs kyTa PTS 3-8°
3adikcoBaHo y 31 (50,00 %) navuieHTa. 3a3HaueHi MokasHMKm
BCTAHOBMEHO Y BCiX nauieHTis 3 mopcpoTunom IV, GinbLuocTi
xBopux 3 mopcpotunamu Il Ta lll, a Takox 18,18 % obeTexeHnx
3 MOPEOTMMOM |, BIAMIHHICTb CTATUCTUYHO 3HaYyLLa (puc. 3).

MokasHuku kyta PTS >8° cnoctepiranu y 30 (48,39 %)
obcTexeHnx. 3HaueHHs KyTa BULLE pedepeHTHIX 3adikcoBaHo
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Puc. 3. PeHTreHorpama AiBoro KoaiHHoro cyrao6a xsopoi C., 73 poku. Mopdotun IV koaiHHoro cyraoba. PDFA - 76,7 °. PTS - 5,2°. AL - po-
AQTKOBUM KyT, LLO BisoOpaxae aHaToMiuHy Bicb Aiadiza BEAMKOTOMIAKOBOI KICTKW Ta MPOBEAEHMI AO HET NEPNEHANKYAAD.

4

Puc. 4. PeHTreHorpama AiBoro KoAiHHoro cyraoba xsoporo A., 43 poku. Mopdotun Ill koaiHHoro cyraoba. PCOR A:B=9,20:21,72=0,42.

TMTS - 37,4°. TTIA - 162,6°.

y nepeBaxHOI BinbLUOCTi navieHTiB 3 MopdoTMnom |, a Takox
3HayHoi YacTku ocib 3 mopdotunamm Il Ta lll. Y naujeHTis 3
mopdotunom IV koniHHOro cyrnoba Ta BanbryCHAM BigXwneH-
HAM OCi HVXKHBOI KiHLBKW MOAi6HI 3HaYEeHHS HE BCTAHOBIEHO.
[py NOPIBHSAHHI YaCTOTHWUX MOKa3HWKIB y CCHOPMOBAHMX rpynax
[0BEAEHO CTAaTUCTUYHO 3HaYyLLY BiAMIHHICTb.

CepenHe 3HaueHHs kyta TMTS B 0GCTEXEHUX CTaHOBWIIO
36,48 £ 6,28°. HaneuLLi 3Ha4eHHs KyTa 3athikCOBaAHO Y MaLjieHTiB
3 mopdoTtunom |V, HanmeHLLi — B 0BCTEXEHMX 3 BapyCHUM BigXy-
TNEHHSIM OCi HUXXHBOI KiHLIBKM Ta BignoBigHO Mopdhotunamu Il Tal,
B obcTexeHmnx 3 mopdotunom H dikcyBanm npOMiKHI 3HaYEHHS,
BIiJMIHHICTb MOKA3HWKIB CTATUCTUYHO 3Havywa. Kpim Toro, mix
nokasHukamn kyta TMTS Ta 3HaueHHsMn kyTa FTA gosegeHo
HasIBHICTb MPSIMOT0 CrabKoro KOPEMSLHOrO 383Ky, LLO CBiAYNTb
npo BULLi 3Ha4YeHHs kyTa TMTS B 0BCTEXEHUX 3 BanbryCHUM
BIOXMNEHHSAM OCi HIKHBOI KiHUiBKM (T = +0,18, p = 0,04).

AHanisytoun 3HadveHHst kyta TTIA BCTaHOBMEHO, LWO 1Or0
CepeqHin nokasHuk B 0bcTexeHux craHosms 160,54 + 6,81°.
HaiBuLLj 3Ha4YeHHs KyTa 3ahikcoBaHO y naLieHTiB 3 MOpPOTUNOM
|V, HalHWKYi NOKa3HMKK criocTepirant B 0BCTexeHNX 3 MopdoTu-
namu | Ta ll, y xBopux 3 mopchotunom Il cpikcysanm npomixkHi 3Ha-
YeHHs!, BIAMIHHICTb pe3ynbTaTiB CTaTUCTUYHO 3HadyLwua (puc. 4).
[ocToBipHO BULLi 3Ha4eHHS KyTa TTIA 3adikcoBaHO y navieHTis
3 BULLMMM NoKa3HuKkamm kyTa FTA Ta, BignoBigHoO, BasbryCHUMM
BiOXUNEHHSMYM OCi HWKHBOI KiHLiBkM (T = +0,30, p = 0,0007).

AHanisyo4m NPOrHOCTUYHY LiHHICTE MOPEONOriYHNX MO-
Ka3HWKIB AWUCTanbHOrO BiAAiNny CTErHOBOI KiCTKW, BU3HAYEHMX
y cariTanbHiil NNOLWMHI, WOAO OLiHIOBaHHS MOPOMNOrivHNX
0c0obnMBOCTEN CTPYKTYPY KOMIHHOTO Cyrnoba npu aereHepaTyie-
HO-OUCTPOIYHMX 3aXBOPIOBAHHSX, 4OCTOBIPHO BULL LIAHCK
thopmysaHHs MopdoTuny |l 4OBEAEHO Y nauieHTiB 3 roHapTpo-
30M 3i 3Ha4eHHamm kyta PDFA 79-87° (mabn. 3). HatomicTb B
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Tabauus 3. MporHoCTMYHa LHHICTE MOPGOAOTIUHMX NMOKA3HMKIB AMCTAABHOTO BiAAiAY CTETHOBOI KICTKW Ta MPOKCUMAABHOTO BIAAIAY BEAUKOTOMIAKOBOI

KiCTKM
Mapametp BapiaHTu MopchoTuniB koniHHoOro cyrno6a
| Il ] [\
PDFA
<78° p=0,04 p = 0,0007 p=0,96 p <0,00000001
79-87° p =0,001 p=0,54 p=0,003 p=0,01
OR =5,66
Cl(1,71-18,68)
>88° p =0,00002 p=0,13 p=0,003 p =0,001
OR=0,17
Cl (0,05-0,63)
PCOR
<0,44 p=0,32 p=0,03 p=0,06 p=0,08
OR=0,30
Cl1(0,10-0,94)
0,44 p=1,00 p=1,00 p=1,00 p=1,00
>0,44 p=0,32 p=0,03 p=0,06 p=0,08
OR=3,34
Cl (1,06-10,50)
PTS
<3° p=0,53 p=0,31 p=0,12 p=0,62
3-8° p=0,02 p=0,80 p=0,78 p = 0,001
OR=0,17
Cl(0,03-0,89)
>8° p=0,01 p=0,96 p=0,92 p = 0,001
OR=6,43
Cl (1,22-33,95)

obcTexeHux 3i 3HayeHHaMM Kyta PDFA >88° noeefeHO Hukui
LwaHcy po3suTky mMopdotuny lI koniHHoro cyrnoba npw gereqe-
PaTVUBHO-AMCTPOGIYHNX 3aXBOPOBAHHSIX.

HasieHicTb nokasHukis PCOR <0,44 acouiioBaHa 3 4OCTOBIp-
HO HUDKYMMM LaHCaMu hopMyBaHHsS MopdpoTuny Il, HaTomicTb
Yy NaLieHTIB 3 FOHAPTPO30M 3i 3Ha4eHHsMW BigHoweHHs PCOR
>0,44 noBefeHO JOCTOBIPHO BYLL LLIAHCK PO3BUTKY LIbOrO MOp-
choTuny KkoniHHoro cyrnoba.

OUiHtr4M porb MOPONOTiYHMX NOKA3HMKIB NPOKCUMAIbHO-
ro BiAAiny BENMKOroMIinKoBOI KICTKW Y NPOrHO3yBaHHi MOphoTUmMy
KoniHHOro cyrnoba Npu AereHepaTMBHO-AUCTPOIYHIX 3aXBOPHO-
BaHHsIX, BOBEAEHO, LU0 HAsIBHICTb 3Ha4eHb KyTa PTS >8° gocto-
BIPHO MigBMLLYE LaHCK hopMyBaHHs MopdoTuny |. HatomicTb, y
nawieHTiB 3i 3Ha4eHHsIMM PTS, Lo BignoBiaaoTb peepeHTHUM
MnokasHuKaM, 3adikCOBaHO JOCTOBIPHO HIDKUI LLIAHCU PO3BUTKY
MopdoTuny | koniHHOro cyrnoba npy roHapTPoai.

06roBopeHHA

Y pe3ynbrarti aHanizy MoponoriYHNX NOKasHUKIB AUCTanb-
HOrO BifZiny CTErHOBOI Ta NPOKCUMANbLHOTO BiAAiny BEnuKoro-
MIfIKOBOI KICTOK Y CariTanbHii NMNOLWMHI BU3HAYEHO XapaKTepHi
3MiHW, NOB’3aHi 3 NONOXEHHSIM OCi HXKHBOT KiHLiBKI Ta MOpdO-

TMNamm KOMiHHOro cyrnoba npu AereHepaTyBHO-ANCTPOGIYHIX
3aXBOPOBAHHSIX.

Y navjeHTiB 3 BapyCHUM BIOXUMEHHSM OCi HUXHBOT KiHLIBKM
Ta MopdoTunamu koninHoro cyrmoba | Ta |l cnocTepiranu 36ins-
LUEHHS 3HaveHb kyTa PDFA, 3ymoBneHe nepeBaxHO 3MiLLEHHAM
FOPU30HTanNbHOI OCi, NPOBEAEHOI Yepe3 BUPOCTKM CTETHOBOI
KICTKV LOHW3Y. Y NaUieHTiB 3 HeATPanbHUM NONOXEHHAM OCi Ta
mopdoTtunom [y BinbLuocTi BunaakiB cnocTepirani 30epekeHHst
MOMOXeHHs1 BUPOCTKIB CTErHOBOI KICTKM BiAMOBIAHO A0 pedepeHT-
HWX 3Ha4eHb. Ha npoTuBary Lbomy, y XxBopux 3 Mopdotunom [V
Ta BiNOBIAHO BarbryCHUM BiAXUIEHHSAM OCi HKHBOI KIHLIBKY,
3adhikcoBaHO 3MiLLEHHS OCi, MPOBEAEHOT Yepes BUPOCTKM, LOropH
Ta 3MEHLLEHHS 3HayeHb kyta PDFA.

OTpuMaHi HamK AaHi y3romKytoTbCst 3 pesynsratamu Jocri-
IxeHHs D. Yang, et al., y sIkux nogaHo aHani3 peHTreHiBCbKMX
3HimkiB 105 KoniHHKMX CyrnoBiB 3 BanbryCHUM MOMOXKEHHAM OCi
HVDKHBOI KiHLiBKW. [OCMIQHUKM BCTAHOBUAMW CTPYKTYPHI nopy-
LLIEHHS, I0Kani3oBaHi NepeBaxHo B AiNsHLi NnaTo BenmKoromin-
KOBOI KicTkm y 48 (45,7 %) obcTexennx, y 62 (59,0 %) Bunaakis
— AedbopmaLliio CynpakOHAWNAPHOI AiNSHKM CTETHOBOI KiCTKM.
Ak BigsHaunnm D. Yang et al., cynpakoHaunspHa gedgopmadis
CTErHoBoi KicTki (Tvn F2) BBaXxanacs HanbinbLL YacTum BapiaH-
TOM CTPYKTYPHOrO MOPYLLEHHS NPU BarbryCHOMY MOMOXEHHI OCi
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HVDKHBOI KiHLLIBKM, LU0 NIATBEPMKEHO 1 pe3ynbTraTamu NoAaHoro
Hamu gocnimkeHHs [17]. 3okpema gedopmalliio cynpakoHau-
NAPHOI AiNsSHKM CTErHOBOI KICTKW CrocTepiranu y nepeBaxHol
BinbLuocTi obCTexeHnx Hamu xsopnx — 48,39 %, y Tomy umcni y
BCix 06cTEMXEHMX 3 MOopchoTvnom IV Ta, BIANOBIAHO, BaNbryCHUMM
MOMOXEHHAMM OCi HKHBOI KiHLLIBKY.

Buwi 3HaueHHs nokasHuka PCOR >0,44, ski cikcysanu y
nepeBaxHOI BINbLLIOCTI 06CTEXEHMX 3 MOPOTUNAMM KOMIHHOTO
cyrnoba | Ta ll, cBig4MnIM NPo BULLMIA PU3MK NOLLIKOMKEHHS Nepe-
[HbOI CXPELLEHOT 3B'A3KM Y NaLliEHTIB 3 BAPYCHUM BigXWUIEHHAM
OCi HWKHBOI KiHLiBKW. HaToMiCTb Y naLieHTiB 3 MopdoTunamm
Il Ta IV cnoctepiranu y GinbLuocTi Bunagkis 3HayeHHss PCOR
<0,44, noB's13aHi 3 0OMEXEHHSAMM 3rMHAHHS! Y KOMIHHOMY CYrTO0i.

BcraHoBneHi Hamu MOPEHONOriyHi NOKa3HWKK NPOKCUMarb-
HOrO BiAAiNy BENUKOTOMINKOBOI KICTKW, BU3HAYeHi B CariTanbHin
MIOLLMHI, Y3romKYHTHCA 3 BIGOMUMM AAHUMU. Y PETPOCNEKTUBHO-
My KOropTHOMY pocnimkerHi L. Xin et al. gocnigHukamu nogaHo
aHani3 KniHiko-peHTreHonoriyHmx aaxHmx 120 nauieHTiB 3 ocTeo-
apTpMTOM KomiHHoro cyrnoba. [lo rpynu BkModeHo 38 Yonosikis
Ta 82 xiHku BikoM Big 58 10 78 pokiB (cepepHii Bik — 65,7 poky).
3 ypaxyBaHHsSIM TEXHiKW 3anponoOHOBAHOrO BTPyYaHHs cepen
obcTexennx chopmoBaHo 2 rpynu gocrimkeHb: 60 nauieHTam
BWKOHAHO TOTaslbHE EHOOMPOTE3YBaHHS KOMIHHOMO cyrnoba 3a
METOAMKOIO 3 OPIEHTMPOM Ha ropBUCTICTb BENMKOTOMISIKOBOI KiCT-
ku, 60 ob6CTEXEeHM — 3 ypaxyBaHHSM 0COBNMBOCTEN [ianasoHy
pyxiB. CepeqHin nokasHuk PTS y XBOpUX, SIKMM 3aCTOCOBYBanM
METOZVKY 3 OPIEHTMPOM Ha ropBUCTICTb BEMMKOrOMINIKOBOI KICTKM,
cTaHoBMB 8,6 £ 1,7°,9,1 £ 2,3° — y rpyni nawjieHTiB, IKUM 3aCTOCO-
BYBanu TexHiky 3 oKycom Ha 0cobrmBoCTi aianasoHy pyxis [18].

[JelLwo BULL 3Ha4eHHS KyTa 3acbikcoBaHo y npaui S. K. Saidapur
et al. AHani3ytoum peHTreHorpamn KoniHHUX cyrnobis 153 nauj-
€HTIB 3 paHHiMK 03Hakamu octeoapTpuTy (I-II cT. 3a Kellgren-
Lawrence), aBTopu npaLi BU3HAYMNK, LLO CepeaHiil NoKasHUK
PTS craHosmB 11,5 £ 1,34° (gianasoH 7-13°). ocnigHuky Ainwnm
BWCHOBKY, LLIO Y MALiEHTIB 3 paHHiM ocTeoapTputom KyT PTS 6y
BULLWM, MOPIBHSIHO 3 BIBOMUMY HOPMarTbHAMM 3HAYEHHAMM AN
iHOicbkoro HaceneHHs [19].

BigMiHHICTb MOKa3HMKIB PO3MMSHYTUX BULLE OOCHIMKEHD
3yMoBreHa BapiabenbHicTio 3HayeHb PTS y npeacTaBHuKiB
PisHMX eTHiYHMX rpyn. Jo npuknagy, PTS B amepukaHLiB cTa-
HoBuTb 9,90 + 3,84°, HaToMicTb Yy kuTaiuis — 13,30 + 3,16° [20].
Y nonynauii HacenexHst Hime4yunHn nokasHnk PTS cTaHOBWTH
4-7°, cepefiHii NOKa3HUK Y SMOHCHKIN nonynsLii ctaHoBuTb 11°,
y HaceneHHsi CaygiBcbkoi Apasii — 5,8-6,6°, y NpeacTaBHUKIB
HaceneHHs CxigHoi Adpukn —7° [21]. Y nitepatypi He BOanocs
3HalTV MacLITabHMX NONyNSALIHAX LOCTIMKEHb LLOAO BUBYEHHS
3a3HayeHoro nokasHuka B YkpaiHi, TOMy 3Ha4eHHs! npuTaMaHHi
HaLLin nonynALin JOCTEMEHHO HEBIZOMI.

AHanisytoun MopchonorivHi NOKa3HMKY MPOKCUMAnbHOTO Bif-
Ziny BEMMKOTOMINIKOBOI KICTKM 3 ypaxyBaHHSIM BUSHAYEHOTO CTPYK-
TYPHOrO BapiaHTa KoniHHOrO cyrno6a, y nauieHTiB 3 MOpgoTUMOM
| BCTAHOBMEHO HalBWLLi MOKa3HUKM kKyTa PTS. HasiBHICTb BULLMX
3HaveHb PTS acouiiioBaHa 3 BULLMM PU3MKOM MOLLKOKEHHS
nepeaHbOi CXPELLEHOT 3B'A3kN, WO [0AATKOBO MiATBEPMKEHO
nokasHukamu PCOR xBopux 3 mopcpoTunom |. BkasaHi 3miHm
3YMOBIIEHI BiXMNEHHSIM OCi, NPOBEAEHOI Yepes BUPOCTKM Benu-
KOroMInKoBOi KICTKU, OHM3Y. HaToMiCTb y 6inbLUOCTi 0BCTeXeHX

3 mopcpotunamu I, Il Ta IV 3HauenHs kyta PTS Bignosiganm
pedhepeHTHUM MoKasHuKaM. 3HaueHHs kyta PTS <3° peectpy-
Banu nuLLe B OQHOIO NaLlieHTa 3 HeNTpanbHUM NONOXKEHHAM OC
HVXHBOT KiHLLIBKM, [OCTOBIPHOTO BM/MBY 3a3HAYEHOT0 MOKa3HMKa
LLIOA0 PO3BUTKY MOPCONOMYHINX OCOONMBOCTEN CTPYKTYPM KOMiH-
Horo cyrnoba He BCTAHOBIEHO.

Y nauieHTiB 3 BapyCHUM BIOXUIMEHHSM OCi HUXHBOI KiHLIBKM
cnocTepiranu Hxdi 3Ha4yeHHs kyta TMTS, Lo 3yMOBMEHO Bigxu-
NEHHsM OCi, NPOBEEHOT Yepes BUPOCTKM BENUKOTOMISNIKOBOI KiCT-
K, IOHW3Y, O JOAATKOBO MIATBEPIXKYE Pe3ynbraTi, OTpUMaHi
npw aHanisi nokasHukis kyta PTS. Cnig Big3HaunTy AeLLo BULLL
3HaueHHs kyta TMTS y navjeHTiB 3 MopcoTMNom |, NOpPIBHSAHO 3
rnokKasHUKaMm XBOprx 3 MopcoTunom I, Lo moxe CBiguuTh Npo
Ginbl BUpaXeHe pynHYBaHHS XPSLLOBOI Ta KICTKOBOI TKaHWHM
Yy XBOPWX 3i 30iNbLUEHHSM BapyCHOrO BIAXUMEHHS OCi HUKHBOT
KIHLLiBKM.

Kpim Toro, y naLieHTiB 3 BapyCHWUM BiXWUMEHHSIM OCi HUKHBOT
KiHLiBKM Ta MopdboTMnamu koniHHoro cyrnoba | Ta Il 3adikco-
BaHO HWXUi 3HaueHHs kyta TTIA, WO CBIAYNATL MPO 3MILLEHHS!
oCi giachisy BENMKOTOMINKOBOI KiCTku fonepeny. BkasaHi amiHm
[00aTKOBO MIATBEPAKYIOTb BULLUIA PU3KK MOLLKOZXXEHHS nepe-
[HbOI CXPELLEHOT 3B'A3KM Y NaLliEHTIB 3 BAPYCHUM BiAXUIEHHAM
OCi HYXHBOT KIHLIBKM, LLIO MOXe 6yTV 0Br'pyHTOBaHO 36iNbLUEHHAM
HaTAry 38’3k NPU 3MILLEHHI BEMMKOrOMINKOBOI KiCTKM Jonepeay
Ta y3romkyeTbes 3 nokasHukamm PCOR, PTS, TMTS obcTeskeHmx
3 Mopdotunom |. HatomicTb B ocib 3 MmopdoTtunom |V komiHHOro
cyrnoba BuLLi 3Ha4eHHs KyTa TTIA BKasyloTb Ha 3MiLLEHHS OC
Jiachiay BENMKOTOMINIKOBOI KiCTKV Jo3aay.

BcTaHoBneHi Hamm pesynbraTi WOAOo 3MilLleHHs BENUKOro-
MIMKOBOI KICTKM Jonepezy Ta BULLOMO PU3NKY YLIKOMKEHHS nepe-
[HbOI CXPELLIEHOI 3B’s13KI NMpY 36inbLLEHHi 3HaYeHb PTS 3icTaBHi
3 paHumu Y. Hiranaka et al. [JocnigHuku B1uB4anu ocobnmeocTi
kyTa PTS y 300poBomy koniHHOMY cyrrnobi y NONoXeHHi CTosum
Ha OpHiN Ho3i. ABTopamu npaui obctexero 100 nauieHTis, 3
AKX 53 0cobU Manu yLLKOMKEHHSI NEPEeaHbOI CXPELLEHOT 3B'513-
K B aHaMHesi Ta 47 — 300pOBi 0OCTEXEHI KOHTPOMbBHOI Fpymu.
[o rpynu BkntoueHo 56 yonoBikiB Ta 44 xiHku. CepeHin Bik
obcTexenunx craHosyB 23,6 + 0,8 poky (gianasoH 13-40 pokis).
[ocnigHuk aHanisyBanu Taki peHTreHomnoriYHi napameTpu 30o-
POBOTrO KOMIHHOTO Cyrnoba, sik KyT po3riHaHHs B KoniHi (EXT),
kyT PTS, kyT PTS Lwoao ropusoHTaneHoi niHii (PTS-H), nepeHin
Haxun giadidy CTErHOBOI KIiCTKM BiGHOCHO BEPTMKAIbHOI OCi
(FAT), nepepHiin Haxun Ziachiy BENMKOTOMINKOBOI KICTKW Bif-
HOCHO BepTukanbHoi oci (TAT). CepeHi NOKa3HMKM BUHAYEHMX
peHTreHorpadiuHux napametpis ctaHoBunm EXT — 2,4 + 6,2°,
PTS-9,5+3,0° PTS-H-8,1+39° FAT-3,8 +4,7°, TAT -
1,4 £4,2°. ABTOpM NpaLli BCTAHOBWII 3BOPOTHUI KOPENsLLiiHWIA
3B'A30K MiX 3Ha4eHHsMM PTS Ta nokasHukamu EXT (gns Bcix
obctexennx: r = -0,58, p < 0,001, y rpyni 3 NOLUKOMKEHHAM
nepenHboi cxpeLLeHoi 38'a3ku: r=-0,51, p < 0,001 Ta KOHTPOmb-
Hi rpyni: r = -0,64, p < 0,001). Ha npotuBary Lbomy aBTopU
npaLi 4OBeNM NpsiMy 3anexXHiCTb Mk nokasHukamu PTS Ta TAT
(ans Bcix obcTexeHnx: r = 0,46, p < 0,001, y rpyni 3 TpaBMOK
nepeaHbOoi cxpeLleHoi 38'asku: r = 0,38, p = 0,005, KOHTPOMbHIl
rpyni: r = 0,52, p < 0,001). B ob6cTexeHux 3 TpaBMOt NepeaHbOi
CXPELLEHOI 3B'5A3KM, MOPIBHSHO 3 MOKA3HUKAMM Py KOHTPOIHO,
crocTepiranu cyTTeBo BuLLi 3HaueHHst EXT (3,9 £ 5,3° nopisHs-
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Ho 3 0,7 £ 6,8°, p = 0,001) Ta HWxyi nokasHuku TAT (0,6 + 4,0°
nopisHsHO 3 2,3 + 4,4°, p = 0,045). JocnigHnkn BigsHauunm
BMLL 3HAYEHHS! KyTa 3rMHaHHS B KOMIHHOMY cyrnobi y navieHTiB
3 6inbLUMMM 3Ha4eHHaMKM PTS. BkasaHi 3MiHW, Ha ymKy aBTOpiB
npaLli, 3yMoBIeHi nepeaHiM Hax1rom BENUKOroMInKoBOT KICTKV Ta
MOB'AA3aHi 3i SMEHLLIEHHAM CUIW, LLIO MPWU3BOANUT A0 i 3MILLEHHS.
HaToMmicTb y XBOpUX 3 NOLUKOMKEHHAMMW NePenHbOi CXPELLEHOT
3B'5A3KY CnocTepiranu BuLLj 3HaYeHHs EXT y monoxeHHi crosum,
LU0, SK Bif3HAYMNM JOCRIOHWKM, NOB'A3aHO 3 BULLMM PUUKOM
3MiLLEEHHS roMinku gonepeay [22].

Kpim Toro, pusuk pospuBy nepenHboi CXpeLLeHoi 3B’A3KN,
BPaxoBYHUM 3HaYeHHsaM PTS, gocnimkeHo y npaui B. Mas Matas
etal., ie nogaHo aHani3 pesynbTaTis KNiHIKO-IHCTPYMEHTarbHOro
obcTexeHHs 416 nauieHTis. [locnigHnkamy cchopmoBaHo 3 Krii-
HiYHi rpynu. o nepLuoi rpynu BkmtoyeHo 63 (15,1 %) naujexTis
3 YLLKOKEHHSIM NepeaHbOi CXPELLEHOi 3B’A3ku, 10 Apyroi — 71
(17,1 %) xBOpOrO 3 AiarHOCTOBAHUM YLUKOLKEHHAM MeHicka, A0
TpeTboi — 282 (77,8 %) 3noposux obetexxerux. Cepen Mmopdo-
NOTiYHMX MOKA3HWKIB oujHIoBanu PTS, BM3HAYeHWUn Ha BiYHMX
peHTreHorpamax, Ta MPTS, LPTS, BUMipsiHi Ha marHiTHo-pe-
30HAHCHUX TOMOrpamax. 3rifHo 3 pesynsratamu JOCimKeHHS,
cepepHin nokasHuk PTS cTaHoBmB 6,75 + 3,18° (gianasoH 0—17°),
MPTS - 5,66 + 2,98° (gianasoH 0-14°), LPTS - 5,69 # 3,5 (gia-
nasoH 0-16°). [locnigHMkamn He JOBELAEHO 3HAYYLLOrO 3B'S3KY
MixX 3Ha4eHHaMu PTS, MPTS, LPTS Ta BULLMM pU3nKoM po3pusy
nepeaHbOi CXpeLLeHoi 38'3ku. [1poTe HayKoBLj Bif3HAUMIM HUX-
YWt PU3MK NOLLIKOPKEHHS! 3B’A3KW 32 HASIBHOCTI BULLMX 3HAYEHb
MPTS (OR = 0,869, Cl (0,778-0,972). [lo Toro x aBTopamu
npaLli BCTaHOBIEHO 3HAYYLLMI 3B’A30K MiXK PO3PUBOM NepeaHbLOl
CXPELLEHOI 38’3k Ta HaAMIPHUMM 3Ha4eHHsIMK PTS y navieHTiB
3 TpaBMaTU4HUM reHe30M NOLLKOMKEHHS [23].

Ha npoTuBary ubomy, 3rigHO 3 pesynbratamu Husku 6io-
MexaHiYHUX JOCnimKeHb, HaBedeHuvu y npadi R. S. Dean et
al., nigTBepaKeHO NiHINHE 3POCTaHHSA MOKa3HWUKIB HaNPYXeHHS
nepenHbOi CXPELLEHOT 3B'A3kM 3i 30iNbLLEHHsIM 3Ha4eHb PTS, a
TaKOX acoLjiioBaHe 3MiLLieHHS1 BENMKOrOMINKOBOI KiCTK BiJHOCHO
CTErHoBOi onepesy, WO Y3romKyeTbCs 3 OTPUMAHUMM HaMK
JaHumm [24].

BopHouac, sk BigaHaumnu Y. Chen et al., 36inbLueHHs KyTa
PTS 3yMOBMIOE 3MiLLiEHHSI OCbOBOIO BEKTOPA HABAHTAXEHHS 3
nepenHbOI YacTUHN BENMKOTrOMINKOBOI KICTKM Halag, LLO CBOEHD
4eproo NPKU3BOANTb 10 AOPCANbHOIO 3CYBY KOHTAKTHOI 30HM MiX
nnatopMOoL0 BENMKOrOMINKOBOI KICTKM Ta BUPOCTKaMU CTETHOBOT
KicTK1. 3a3HayeHa 3MiHa po3noainy cun 3BinbLUye TUCK Ha 3a4HH
yacTuHy TibiansHoro nnato. 36inbLUEHHS BiACTaHi MixX To4KamMm
KpINmeHHs nepeaHbOi CXPELLEHOi 3B'A3KM Ha CTETHOBIN Ta Be-
NIMKOTOMIMNKOBIl KICTKaX NpW3BOAUTb 40 BULLOMO HaTAry 3B's13KK,
LLIO MOXE CMPUSATM PO3BUTKY NEpeaHbO-3aaHbOI HECTabiNbHOCTI
koniHHoro cyrnoba Ta 3BinbLUMTL py3mk ii TpaBmu. Ha npotueary
LibOMY, 3MeHLLEHHs! PTS 3yMOBItOE BEHTparbHE 3MilLleHHS! Ha-
MPSIMKY OCbOBOIO BEKTOPA HABAHTaXEHHS], LLIO MOCUITIOE TUCK Ha
nepeaHio YacTUHy NnaTo BENMKOTOMINKOBOI KiCTKW. Y NogibHMX
BUMaKax BiACTaHb MK TOUKaMM KpinneHHs 3aaHbOT CXpeLLeHol
3B'SA3KW Ha CTETHOBIN | BEMMKOTOMISIKOBIN KiCTKaX 3MEHLUYETbLCS,
LLIO acoLLii0BaHO 3 ii BULLMM HaTsrom [25].

[onatkoBo NigTBEPAXKYIOTb OTPUMaH HaMU Pe3ynbTaTh AaHi
MPOCNeKTUBHOO JocrimkeHHs B. Springer et al. ABTopamu npai

npoaHanisosaHo 100 peHTreHorpam KoniHHMX cyrno6is 84 nauli-
€HTIB 3 OCTE0APTPUTOM Ta BapyCHWUM BiAXUNEHHAM OCi HUXHBOT
KiHLiBKK. [Ticns 3acTocyBaHHs KpuTepiis Binbopy gocniaHnkamu
HaBedeHo AaHi 79 komiHHMX cyrmobis. Y 11 (14 %) Bunagkax
BiA3HAUMNM HAsBHICTb PyHKLOHANBHOI HEAOCTATHLOI NEPEaHLOI
CXPELLEHOi 3B'A3ku, y 68 (86 %) 38'd3ka byna iHTakTHO. ABTOpU
npaLi BCTaHoBUNM Ginblu BUpaeHy BapycHy Aedopmaliio Ta
GinbLL BupaxeHy TnbiohemoparnbHy cybntokcaLlito B KOPOHabHIN
nnowwHi (CTFS) B 0BcTexeHux 3 yHKLIOHANBHOK HeJoCTaTHi-
CTHO NEPEHbOI CXPELLEHOI 3B’A3KM MPY OCTE0APTPMTI KOMIHHOTO
cyrnoba 3 BapycHoro gedopmalieto. 3okpema, y 73 % (8 3 11)
BUNaAKiB (hyHKLIOHAMBHOI HEAOCTATHOCTI NEPEAHbLOI CXPELLEHO]
3B'A3KM BapycHa Aedhopmallisi ctaHosuna 210°,aB 64 % (7 3 11)
— CTFS 26 mm. [1n51 NOpiBHSIHHS, NMLLE OWH navieHT (2 %, 1341)
3 (DYHKLIIOHaNBHOK HEAOCTATHLO0 NEPEeaHBLOI CXPELLEHOI 3B'A3KM
MaB BapycHy aedpopmauito <10° ta CTFS <6 mm. [JocnigHuku
LAWK BUCHOBKY, WO HasBHiCTb Bapycy 210° Ta CTFS 26 MM
CBiUMNTb NPO BUCOKY MMOBIPHICTb (OyHKLIIOHANBHOI HEAOCTATHO-
CTi NepeaHbOi CXPeLLEHO 3B’13KM NPYU OCTE0APTPUTI KONIHHOTO
cyrnoba 3 BapyCHM MONOXKEHHSIM OCi HXKHBOI KiHLLiBKM [26].

3Baxatoum Ha OTpUMaHi Hamu pesynsTaTy, Yy navieHTis 3 Ba-
PYCHUM BiZXWMEHHSIM OCi HIXKHBLOI KiHLIBKW MPOBIAHUMI MOpO-
NOTYHUMI YMHHIKAMM 3MiH NPK OCTE0APTPMTI KOMiHHOTO cyrnoba
€ BiOXWUNeHHs OCi, NPOBEAEHOI Yepes BUPOCTKM CTErHOBOI KiCTKM,
[OHK3y Ta acouliioBaHe 36inbLueHHs nokasHukis PDFA, PCOR, a
TaKOX 3MiLLIEHHSI OCi, NPOBEAEHOI Yepes BUPOCTKM BENMKOrOMISIKO-
BOT KiCTKW, OHM3Y, LLIO 3yMOBIIOE 3MEHLLIEHHS 3Ha4eHb KyTa TMTS
Ta 30inbLLUEHHs 3Ha4eHb kyTa PTS. Yci 3a3HaueHi TpaHcdopmaii
CBiYaTh NPO BULLWIA PU3UK MOLLKOMKEHHS NEPEaHbOI CXPELLIEHOT
3B'513KM B OOCTEXKEHMX 3 BAPYCHWM MOMOKEHHSAM OCi HMXKHBOI KiH-
LiiBkv Ta BignosigHo mopdoTvnamu | Ta Il koniHHoro cyrnoba. Kpim
TOrO, 3MILLEHHS! OCi Aiadhidy BEMMKOTrOMINIKOBOI KiCTKM aonepeay y
NavieHTiB 3 BapyCHUM BIOXUNEHHSM, LIO MIATBEPIXKYIOTb HU3bKI
3HaueHHs TTIA, CTBOPIOE 40AATKOBI YMOBM AN HAAMIPHOO HaTAry
nepeaHbOI CXPELLEHOT 3B'A3KM Ta T MOLLKOMKEHHS.

HaToMmicTb y XBOpWX 3 BanbryCHAM MOMOXEHHSIM OCi Ta
BiZNOBIAHO MopdhoTunom IV cnoctepirany 3MiHu, 3yMOBIEHI
3MiLLEHHAM OCi, MPOBEAEHOI Yepe3 BUPOCTKM CTETHOBOI KiCTKM
[oropu, Ta BiNoBiAHO 3MeHLLIEHHs 3Ha4eHb kyta PDFATa PCOR,
a TaKoX BULL 3Ha4YeHHs kyTa TMTS Ta Hukdi MOKa3HWKM KyTa
PTS, 3ymoBneHi BiIXMNEHHsIM OCi, NpOBELEHOT Yepe3 BUPOCTKM
BENMKOrOMINKOBOI KicTkM, goropu. MopdonoriyHi 0cobnmBocTi
koniHHoro cyrnoba y xsopux i3 MopdoTunom IV ceigyatb Npo
iHLUY BICb HABAHTAXEHHS! | NOTEHL|HO iHLUMIA MEeXaHi3M JereHe-
paTuBHUX 3MiH. [Ans mopcpoTuny IV XxapakTepHi BULL 3HAYEHHS!
TTIA Ta BignoBigHO 3MiLLEHHSI Oci Ajachidy Ha3ag, Lo NOB'A3aHO
3 MEHLUMM PU3NKOM NepeHanpyxeHHs nepeaHboi CXpeLleHol
3B'A3KM Ta BULLMM HATArOM 3aHbOI CXPELLEHOT 3B'AA3KM.

OpHUM i3 0OMEXEHb MOAAHOrO AOCMIMKEHHS BBAXAEMO
HEPIBHOMIPHY KiNbKICTb PEHTreHOrpam KosiHHUX cyrnobis,
BUKOHaHWX y npsamii (n = 100) Ta 6okoBil npoekwisx (n = 62).
PeHTreHorpadis koniHHMX cyrnobiB y nepeaHbo-3aaHii NpoekLji
€ CTaHZAPTOM PEHTIEHONOTYHOrO OOCTEKEHHS NPY FTOHAPTPO3i;
3HIMKM, BUKOHaHI B GOKOBII NpoekLji, BaxaHi Ans KpaLloi iHTep-
npeTaLii 03HaK JereHepaTMBHO-AUCTPOIYHOrO NpoLeCy, NpoTe
X BUKOHYHOTb BMOIPKOBO. HasiBHICTb MEHLLOI KifTbKOCTI 3HIMKIB,
3AiicHEHNX Y BOKOBIN NPOEKLT, Y HaLLii BUOIpLi € OuikyBaHO0
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i Bigobpaxae TMNoBy cuTyaLito Yy KniHiyHii npakTuui. Iig yac
KnacTepw3allii Ta noganbLIoro aHanidy BCi MOP(OMETPUYHI
napameTpu OLjiHIOBanM B 06CA3i, JOCTYNHOMY 1151 KOKHOrO navi-
eHTa. [ogibHy HePIBHOMIPHICTb Y CTPYKTYpi AaHNX BBAXAEMO He
KPUTUYHOLO, NPOTe ii BpaxoByBanu Npu iHTepnpeTaLlii pesynsratis.
LLle oaHMM 0BMEXEHHSIM PO3rnsAaeMo MOXIUBY BapiaTUBHICTb
AKOCTi peHTreHorpam, 3yMOBJIEHY NOTEHLINHUMY BiGMIHHOCTAMM
METOOMKN BUKOHAHHSI 3HIMKIB Pi3HUMI haxiBLSIMM B Pi3HIX Me-
OMYHUX 3aknagax. HeaHauHi BigXMneHHs Bif CTaHAAPTHOI MPOEk-
LLif MOFMM BNAMHYTU Ha TOYHICTb MOPGIOMETPUYHUX BUMIPIOBAHb
Ta 3HW3WTW piBEHb CTaHAAPTM3aALi JOCTIDKEHHS. BTiM 3 MeTOH
MiHiMi3aLii LbOro BNSMBY Mif Yac aHasniay OLiHIBamM nepeBaxHo
3HaYeHHsI KyTiB Ta CMiBBIgHOLLEHb, @ HE aBCOMKOTHMX JOBXKMH, LLO
[ano 3Mory 4acTKOBO HiBEMNoBaTH BkasaHe OOMEXEHHS.

HesBaxaloun Ha Le, y pesynbraTi KOMMeKCHoro Mopdo-
METPUYHOrO aHanisy ifeHTuIkoBaHO Kno4oBi GioMexaHiyHi
MapKepu, L0 XapaKTepuayoTb 0COBMMBOCTI AereHepaTMBHIX
3MiH Ta PU3VKN YLLIKOZKEHHS 3B’3KOBOrO anapary 3anexHo Bif
MOophOTUMY KOMIHHOIO Cyrnoba Ta NONOXEHHS OCi HIKHBOI KiH-
uiku. OTpyMaHi HamM faHi JONOBHIOTL NONEPEnHi BUCHOBKM
Mpo B3aEMO3B’A30K MOPEOIOrii KICTKOBUX CTPYKTYP i3 oyHKLjo-
HanbHYM CTaHOM 3B’I3KOBOrO anapary.

3Baxarouu Ha JoBeAEHY 3HaYYLLY BiAMIHHICTb MOPAONOriy-
HYIX XapaKTEPVCTYIK KOMIHHOTO Cyrrnoba, BUSHAYEHNX Y cariTarnbHii
MIOLLMHI, 3 ypaxyBaHHSIM CTPYKTYPHOTO BapiaHTa Cyrnoba, Bu3Ha-
YEHOrO 3a BIACHOI KNaCcTEPHOK CUCTEMORO, HyrbOBa rinoTesa
JOCNIMKEeHHs BigxXuneHa.

BucHoBKH

1. Y pesynbrati NpoBe4eHOro AOCHIAKEHHS BU3HAYEHO
BIMIHHOCTI cariTanbHOi Mopdonorii KoniHHMX CyrnobiB npu oc-
TEOaPTPUTI 3aNeXHO Bi MOPEOTUMNY, BU3HAYEHOIO 3a BIIACHO
KnacTepHo cucTeMoto. Y rpynax, chopMOBaHUX 3 ypaxyBaHHsM
CTPYKTYPHOrO BapiaHTa KoniHHOro cyrnoba, 4oBEAEHO CTaTUCTNY-
HO 3HauyLLy BiAMIHHICTb 3Ha4Y€Hb MOP(OMETPUYHUX NapameTpiB
AncTanbHoro Biaainy cTerHosoi kictkn — PDFA (p < 0,00001)
Ta NPOKCUMAIbHOrO BiAAiNy BEMMKOTOMINKOBOI KicTkn — PTS
(p=0,01), TMTS (p = 0,045), TTIA (p = 0,04).

2. B obcTexenmx 3 mopdotunamu | Ta |l koniHHoro cyrnoba
BCTaHOBIEHO BUCOKi 3Ha4eHHst PDFA, PCOR, PTS, ski nepesu-
LyBanv peepeHTHi y BinbLLOCTI BUNaAKiB, Ta H13bKi MOKA3HWKM
TMTS i TTIA. Ha npotuBary LboMy, y naLieHTiB 3 MOpoTUNOM
IV cnocTepiranu npoTunexHi MopgomnorivHi 3MiHA — XY 3Ha-
yeHHs PDFA, PCOR, PTS Ta Buwli nokasuukn TMTS i TTIA. B
obcTexeHux 3 mopdpotunom I gocnimxyBaHi MOPHOMETPUYHI
MOKa3HUKM NepeBaxHO BiANOoBidanM peepeHTHOMY AianasoHy.

3. AHanisyloum NporHOCTUYHY LiHHICTb NapameTpiB cari-
TanbHOi Mopdonorii WoAo BU3HAYEHHS MOPGOTUMY KOMIHHOMO
cyrnoba npu LereHepaTBHO-ANCTPOGIYHMX 3aXBOPHOBAHHSIX,
[OCTOBIPHO BULL LaHeu hopMyBaHHs MopdoTuny | foBeneHo
3a HasiBHOCTI 3HaueHb kyTa PTS >8° (OR = 6,43, Cl (1,22-33,95),
p = 0,01), mopcpotuny Il — npu nokasHukax BigHowweHHs PCOR
>0,44 (OR = 3,34, Cl (1,06-10,50), p = 0,03), mopcpotuny Il —y
BUNaaKy BCTaHOBMEHWX 3HaveHb kyta PDFA, wwo Bignosiganu
pechepeHTHOMY fiana3oHy 79-87° (OR = 5,66, CI (1,71-18,68),
p = 0,003).

4. OTpuMaHi pe3ynbraTi ceigyatb Npo MopdoTuUn-cneLm-
iYHMI XapaKkTep CTPYKTYPHUX 3MiH NPK OCTE0APTPUTI KOMIHHOMO
cyrnoba, Lo € NOTEHLINHOW NepesyMOBOK BLOCKOHAMEHHS
MepcoHani3oBaHoro Migxody NpW NnaHyBaHHI OPTONEANYHUX
BTPYYaHb.

MepcneKkTMBM NoAaAbLUMX AOCAIAXKEeHb. BCTaHOBNEHI BigMiH-
HOCTI cariTanbHoi Mopdonorii KoniHHKX CyrnobiB NigKpecntoTb
JOLiNbHICTb NofanbLUOro aHanidy ocobnmeocTer BiomexaHiku
KoniHHoro cyrnoba, BpaxoBykuM MOr0 CTPYKTYPHWIA BapiaHT.
[NepcnekTMBHAM HanMpPsSIMOM € KIliHIYHE OOCMImKEHHS YacToTm
Ta CTPYKTYPU YLUKOMKEHb 3B'3KOBOTO anapary 3 ypaxyBaHHAM
iHOMBIOYanbHUX aHaTOMO-biomexaHiuHMX dhakTopiB. OTpumaHi
JaHi fagyTb 3MOry BAOCKOHANWT NepcoHani3oBaHWi niaxia
[0 NMO3NLIOHYBaHHS iMNAaHTAaTIB Nif Yac PEKOHCTPYKTUBHMX
BTPYYaHb NpU [ereHepaTMBHO-AMCTPOGIYHNX 3aXBOPHOBAHHSX
KoniHHoro cyrnoba.
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Arterial hypertension is a concomitant disease in type 2 diabetes and the coexistence of both conditions increases
the risk of microvascular and macrovascular complications in patients, as well as leads to a threefold increase
in the risk of other cardiovascular diseases.

Aim. Identify quantitative distribution patterns of Bcl-2, p53 and c-Kit proteins and the magnitude of their expres-
sion in endocrinocytes of pancreatic islets in SHR rats with hereditary arterial hypertension.

Materials and methods. The study was conducted on 10 white Wistar rats and 10 SHR rats with hereditary arte-
rial hypertension. Insulin, glucagon, c-Kit, Bcl-2 and p53 proteins were detected by immunofluorescence using
antibodies produced by Santa Cruz Biotecnology (USA). The immunofluorescence reaction was studied using
an Axiolmager-M2 fluorescence microscope (Carl Zeiss, Germany) equipped with an AxioCam-5HRm camera
(Carl Zeiss, Germany), using 38NE and 43NE high emission light filters (Carl Zeiss, Germany).

Results. Adistinctive feature of the organization of pancreatic islets in hypertensive SHR rats was characterised by
a30 % (p <0.05) decrease in the average area of pancreatic islets, a 14 % (p < 0.001) decrease in the number of
beta cells in them, combined with an 18 % (p < 0.001) increase in the number of alpha endocrinocytes compared
to normotensive Wistar animals. At the same time, insulin concentration in beta-cells of hypertensive animals
was decreased by about 20 % (p < 0.001), and glucagon concentration in alpha-cells was increased by 36 %
(p <0.001). Examination of immunoreactivity to Bcl-2, p53 and c-Kit proteins in normotensive and hypertensive
rats showed patterns of high and low expression in endocrinocytes of pancreatic islets. The present study shows
that SHR rats develop diverse changes in the functional state of endocrine cells of the pancreas, based on which
several pathogenetic aspects can be suggested to explain the remodelling of pancreatic islets in hereditary hy-
pertension: a decrease in the number of beta cells expressing Bcl-2 protein reduces their anti-apoptotic potential
and thus facilitates the formation of pro-apoptotic proteins of the BCL-2 family that activate the mitochondrial
pathway of apoptosis However, against the background of a decreasing population of beta-endocrinocytes in
the pancreas, such a mechanism should be regarded as ineffective.

Conclusions. Formation of hereditary hypertension in SHR rats leads to a reduction in the population of be-
ta-cells in the pancreatic islets, a decrease in insulin concentration in them and an increase in the number of
alpha-endocrinocytes. In the beta-cells of hypertensive SHR rats, the expression of proliferation factor c-Kit
protein increases, the expression of the anti-apoptotic protein Bcl-2 decreases and the intracellular concentration
of pro-apoptotic protein p53 remains at the level of normotensive animals. In alpha-cells of hypertensive SHR
rats, the expression of c-Kit protein is suppressed against the background of the increase in the total content of
pro-apoptotic protein p53 in islets, while the content of anti-apoptotic protein Bcl-2 in islets remains at the level
of normotensive animals.
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OcobauBocTi po3noainy 6inkis Bel-2, p53 Ta c-Kit B eHAOKpUHOLUTaAX
naHKpeaTMYHMX oCTpiBLIB Y WypiB AiHii SHR 3 apTepiaAbHolo rinepreHsieto

T. B. IBaHeHkKo, H0. M. KonecHuk, A. B. AbpamoB

AptepiarnbHa rinepTeHsis € cynyTHIM 3axBOpIOBaHHAM Npu fiabeTi 2 Tuny, i cnisicHyBaHHS 06ox cTaHiB 36inb-
LUye PU3NK MIKDOCYAMHHNX T8 MaKpOCYANHHWX YCKNaAHEHb Y NaLiEHTIB, @ Takox NpU3BOANTL [0 TPUKPATHOMO
30iNbLUEHHS PU3MKY iHLLUX CEpLIEBO-CYANHHINX 3aXBOPIOBAHD.

Merta po6oTu - BU3HA4UMTK KinbKiCHi 3akoHOMIpHOCTi poanoginy 6inkis Bcl-2, p53 i c-Kit Ta BenuuuHy ix ekcnpecii
B EHAOKPMHOLMTAX OCTPIBLIB NiALLMYHKOBOI 3ar03u y LuypiB niHii SHR 3i cnaakoBoto apTepianbHO rinepTeHsieto.

Martepiaau i meToau. JocnimkeHHs nposeaeHo Ha 10 6inux Lwypax niii Bictap Ta Ha 10 wypax niHii SHR 3i cnag-
KOBOO apTepianbHoto rinepTeHsieto. IHcyniH, rmtokaroH, binku c-Kit, Bcl-2 Ta p53 BusiBnsinv imyHonyopecLeHTHIM
MeTOZOM 3a ONOMOroK0 aHTUTIN BMpobHuLTBa Santa Cruz Biotecnology (CLUA). Bue4eHHs imyHodnoopecLeHT-
HOI peakwyii npoBoannm Ha cpriyopecLieHTHoMY Mikpockoni Axiolmager-M2 (Carl Zeiss, HimeyunHa), ocHalueHomy

ISSN 2072-9367

CyuacHi MeanyHi TexHoAorii. T. 17, Ne 4(67), xoBTeHb - rpyaeHb 2025 p. 291


https://orcid.org/0000-0001-6617-5178
https://orcid.org/0000-0002-1556-5085
https://orcid.org/0000-0001-8520-2258
https://doi.org/10.14739/mmt.2025.4.339276
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

OpuriHanbHi pochipkeHHs / Original research

kamepoto AxioCam-5HRm (Carl Zeiss, Himewunna), i3 3acTocyBaHHAM BMCOKOEMICiHNX CBiTROMInkTpiB 38HE
Ta 43HE (Carl Zeiss, HimewuunHa).

Pesyabratu. OcobnuBicTb OpraHisaLii OCTpiBLB NiALLTYHKOBOI 3aM03K Y riNepTeH3nBHUX LLypiB NiHii SHR xapak-
TepuayBanacs 3MeHLIEHHAM CepeaHbOi NMOLL OCTPiBLiB NiALLnyHKOBOI 3ano3u Ha 30 % (p < 0,05), 3MeHLLEHHAM
kinbkocTi 6eTa-kniTuH y HUX Ha 14 % (p < 0,001) y noegHaHHi 3i 36inbLUEHHAM KinbKOCTi anbga-eHA0KPUHOLMTIB
Ha 18 % (p < 0,001) NOpIBHSIHO 3 HOPMOTEH3MBHUMY TBApPUHaMW TiHii Bictap. BogHovac KoHLEHTpawis iHCymiHy
B 6eTa-kniTMHaX TBapwH 3 rinepTeHsieto 3Huaunacs npubnmaro Ha 20 % (p < 0,001), a KOHLEHTPALLS FMHOKaroHy
B anbda-knituHax 36inbwmnacs Ha 36 % (p < 0,001). JocnimkeHHs imyHopeakTueHocTi Ao binkis Bel-2, p53
Ta c-Kit y HOPMOTEH3MBHUX Ta riNEePTEH3NBHUX LLypPiB NOKa3ano 3akOHOMIPHOCTI BUCOKOI Ta HU3bKOT eKCrpecit
B €HAOKPMHOLMTAX OCTPIBLIB MiALLMYHKOBOI 3an03n. Y LbOMY JOCTIMKEHHI NOKasaHo, Wo y LwypiB niHii SHR
PO3BMBAKOTLCS PIBHOMAHITHI 3MiHW PYHKLIOHAMNBHOrO CTaHy EHOOKPUHHUX KITITUH NiALLMYHKOBOT 3a51031, Ha OCHOBI
SIKMX MOXHA 3anpOmnOHYBaTH Kirflbka NaToreHETUYHIX aCMeKTiB A1 NOSICHEHHS PEMOLENOBAHHS NaHKpeaTUuHUX
OCTPIBL}iB NpW CNaZKoBili apTepianbHii rinepTeHaii: 3MEHLLEHHS KiNbKOCTi 6eTa-KniTuH, Lo ekcnpecytoTb 6inok
Bcl-2, 3HWkye iX aHTManonTOTUYHWIA MOTEHLian i TMM CaMWM CPUSIE YTBOPEHHIO MPOANoNTOTUYHMX GirnkiB poavHu
BCL-2, ki akTUBYOTb MITOXOHApIanbHWIA Wnsx anontody. OpHak Ha TNi 3MeHLEeHHs nonynsLii beTa-eHaoKpy-
HOLWMTIB Y MiALUMYHKOBIN 3a103i TaKU MeXaHiaM Crif po3rnsafatv K HeeeKTUBHUI.

BucHoBkK. POpMyBaHHSA CNaZKoBOI rinepTeHaii y Lwypis niHii SHR 3yMoBntoe 3MeHLweHHs nonynsLii 6eta-knitTuH
B OCTPIBLISX MiALTYHKOBOI 321031, 3HWKEHHS KOHLEHTPAL,ii iHCYniHY B HUX Ta 30inbLUEHHS KiNbKOCTi anbda-eH-
BOKpuHoumTIB. Y GeTa-kniTuHax rinepteH3nBHUX WypiB SHR ekcnpecia daktopa nponidepaii — binka c-Kit
30inbLUyETLCS, eKCNpecis aHTUanonToTYHoro Ginka Bcl-2 3MeHLyeTbCs, a BHYTPILIHBOKIITWHHA KOHLEHTpaLis
npoanonToTnyHoro Binka p53 3anuLIaeTbCs Ha PiBHI HOPMOTEH3MBHUX TBapWH. B anbda-kniTuHax rinepTeH3nBHnX
wypis ninii SHR ekcnpecis binka c-Kit npurHivyeTses Ha Tni 36inbLUEHHS 3aranbHOro BMICTY MPOanonToTUYHOTO
6inka p53 B oCTpiBLSAX, TOAI K BMICT aHTUanonTotuyHoro Binka Bcl-2 B ocTpiBLSAX 3annwaeTbCs Ha PiBHI HOp-

MOTEH3BHUX TBAPUH.

CyuacHi mepuuHi TexHoAorii. 2025. T. 17, Ne 4(67). C. 291-298

Arterial hypertension is the most common form of cardio-
vascular disease in the adult population of the world and is often
the main cause of other cardiovascular diseases, chronic renal
failure, cerebral stroke and premature death worldwide [1]. As
a rule, arterial hypertension is a concomitant disease in type
2 diabetes and the coexistence of both conditions increases
the risk of microvascular and macrovascular complications in
patients, as well as leads to a threefold increase in the risk of
other cardiovascular diseases [2]. Although hypertension and
type 2 diabetes share common risk factors, particularly obesity,
dyslipidaemia, sedentary lifestyle, and common pathogenetic
mechanisms such as excessive sympathetic nervous system
activation, insulin resistance and endothelial dysfunction, ac-
cording to most researchers both pathological conditions are
independent in their occurrence, although mutually aggravating
clinical pathologies [2,3,4].

An earlier study of metabolic status in hypertensive SHR rats
showed, that when fasting blood glucose, triglycerides and insulin
levels were normal, after glucose loading the animals showed
impaired glucose tolerance test [5,6], and diet with added sucrose
led to even higher systolic blood pressure and increased insulin
resistance [5]. Morphological study of the pancreas of normogly-
cemic hypertensive SHR rats revealed signs of pancreatic islets
remodelling, characterised by a decrease in the pool of insu-
lin-synthesising beta-endocrinocytes [7] and an increase in the
pool of glucagon-synthesising alpha-cells [8]. At the same time, a
significant decrease in the concentration of anti-apoptotic protein
Bcl-2 and an increase in the apoptosis index of endocrinocytes
in pancreatic islets of SHR rats were found [9].

The above data suggest that the formation of genetically
determined arterial hypertension in SHR rats is accompanied by
functional and morphological disorders of the endocrine appa-

ratus of the pancreas, based on a decrease in the pool of cells
synthesising insulin. In this connection, it seems important for
us to evaluate the potential ability of pancreatic endocrinocytes
to differentiation and proliferation (c-Kit protein), as well as the
balance of pro-apoptotic and anti-apoptotic molecular markers
(p53 and Bcl-2 proteins).

Aim
To identify quantitative distribution patterns of Bcl-2, p53 and
c-Kit proteins and the magnitude of their expression in endocri-

nocytes of pancreatic islets in SHR rats with hereditary arterial
hypertension.

Materials and methods

The study was conducted on 10 white Wistar rats and 10
SHR rats with hereditary arterial hypertension. Systolic blood
pressure in rats was measured using a non-invasive recording
system Blood Pressure Analysis Systems TM BP2000 Series Il
(Visitech Systems, USA). Blood glucose levels were measured in
the morning on an empty stomach using a GlucoCard-Il glucom-
eter (Japan). Wistar rats constituted the group of ‘normotensive
animals’ (control) with an average weight of 232 + 7 g, fasting
glycaemia of 3.94 £ 0.09 mmol/l and systolic blood pressure of
105.0 + 1.1 mm Hg. SHR rats constituted the group of ‘hyper-
tensive animals’ with an average weight of 305 + 6 g, fasting
glycaemia level of 4.73 £ 0.10 mmol/l and systolic blood pressure
of 155.7 + 0.9 mm Hg. Under thiopental anaesthesia (50 mg/kg),
the pancreas was harvested, fixed in Bouin’s solution for 20 hours,
and, after standard histological processing, embedded in paraffin
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Table 1. Distribution of endocrinocytes in pancreatic islets

Animal groups Area of islets, pm? | Relative number of endocrinocytes Hormone concentration

in islets, % in endocrinocytes, Uif/um?

beta cells alphacells insulin glucagon
Normotensive 5260 + 686 78.80 £ 1.05 21.20+1.05 2.03+0.03 1.51+0.05
Hypertensive 3589 +423* 67.82 £ 0.48** 31.42 £ 1.48* 1.62 £0.02* 2.06 £ 0.04*

*: significance of differences to the indicators of normotensive animal p < 0.05, **: significance of differences to the indicators of normotensive animal p < 0.001.

(MkCormick, USA). Serial 5 pm thick histological sections of the
pancreas were deparaffinised and demasked in citrate buffered
saline (pH = 9.0) in a PT module (Thermo Scientific, USA). In-
sulin, glucagon, c-Kit, Bcl-2 and p53 proteins were detected by
immunofluorescence, using antibodies from Santa Cruz Biotec-
nology (USA). For this purpose, a mixture of antibodies to insulin
or glucagon conjugated to AlexaFluor-546 and to Bcl-2, p53 or
c-Kit conjugated to FITC, respectively, was prepared at a dilution
of 1:200, followed by incubation in a humid chamber (T = +4 °C,
24 hours). Sections washed in phosphate buffer (pH = 7.4) were
fixed in UltraCruz™ Mounting Medium in a mixture of phosphate
buffer and glycerol with DAPI (Santa Cruz Biotechnology, USA)
and covered with glass slides (Menzel-Glaser, Germany). The
specificity of antibody binding was tested in the same way, except
for incubation with primary antibodies.

The immunofluorescence reaction was studied using an
Axiolmager-M2 fluorescence microscope (Carl Zeiss, Germany)
equipped with an AxioCam-5HRm camera (Carl Zeiss, Germany),
using 38NE and 43NE high emission filters (Carl Zeiss, Germa-
ny). For fluorescence imaging, the AxioVision-4.8.2 digital image
analysis system (Carl Zeiss, Germany) was used according to the
method [10]. The digital image analysis system ImageJ version
2.1.0/1.53c (public open license) was used for image analysis.

For each pancreatic islet, the area of the material immuno-
reactive to the studied biomarkers was measured automatically.
For insulin and glucagon, the area of immunoreactive material
was calculated in relation to the total area of the islet and this
parameter was further considered an indicator of the relative
number of beta- and alpha-endocrinocytes in the pancreatic islet
(%). For Bcl-2, p53, and c-Kit proteins, the area of immunore-
active material in the pancreatic islets was calculated in relation
to the area of immunoreactive material to insulin or glucagon,
respectively, and this parameter was considered an indicator of
the relative number of Bcl-2/p53/c-Kit-expressing beta or alpha
cells (%). The concentration of insulin, glucagon, Bcl-2, p53,
and c-Kit in pancreatic cells was measured in arbitrary units of
immunofluorescence (Uif/um?) relative to nonspecific background
fluorescence. At least 5 cm? of the total area of pancreatic sections
from each animal was examined. At least 100 pancreatic islets
were analysed for each marker.

The results were statistically processed in Excel Office365.
Differences between the compared parameters were considered
significant at p < 0.05 by Student's t-test. The data in the tables are
presented in the form of the mean value and its error (M £ m). The
data in the text are presented as mean and confidence interval.

Results

The peculiarities of pancreatic islet organisation in hyperten-
sive SHR rats were a 30 % (p < 0.05) decrease in the average
area of pancreatic islets, a 14 % (p < 0.001) decrease in the
number of beta cells in them, combined with an 18 % (p < 0.001)
increase in the number of alpha endocrinocytes compared
with normotensive Wistar animals (Table 1). At the same time,
insulin concentration in beta-cells of hypertensive animals was
decreased by about 20 % (p < 0.001) and glucagon concentration
in alpha-cells was increased by 36 % (p < 0.001).

Examination of immunoreactivity to Bcl-2, p53 and c-Kit pro-
teins in normotensive and hypertensive rats showed patterns of
high and low expression in endocrinocytes of pancreatic islets
(Fig. 1-3).

The pattern of endocrinocytes with a high level of expression
of regulatory proteins in normotensive animals was characterised
by a predominance of c-Kit-expressing endocrinocytes and a
significantly lower number of Bcl-2- and p53-expressing beta-
and alpha-cells (Table 2). This was also combined with higher
c-Kit protein concentrations in the cells compared to Bcl-2 and
p53 proteins.

Formation of hereditary hypertension in SHR rats resulted in
almost 2-fold increase (p < 0.001) in the number of beta-endocri-
nocytes with a high level of Bcl-2 protein expression, combined
with a slight, by 7.8 % (p < 0.05), increase in its concentration
in insulin-synthesising cells (Table 2). On the part of the pool
of glucagon-synthesising alpha-cells, there was a 3.7-fold in-
crease in the number of cells with a high level of Bcl-2 protein
expression, combined with an 82 % increase in its concentration
(p < 0.001). At the same time, a rather significant, by 2 orders
of magnitude, decrease in the number of endocrinocytes with
a high level of c-Kit protein expression was observed in the
alpha-cell population.

In contrast to cells with a high level of expression of regulatory
proteins, the pattern of endocrinocytes with a low level of expres-
sion of these proteins in normotensive animals was characterised
by a predominance of Bcl-2- and p53-expressing beta- and
alpha-cells with a much lower number of c-Kit-expressing endo-
crinocytes (Table 3). The number of alpha-cells with low level of
Bcl-2 protein expression was twice as high as the corresponding
number of beta-endocrinocytes.

In contrast to normotensive animals, in SHR rats with hered-
itary hypertension there was a significant, order-of-magnitude
reduction in the number of endocrinocytes of both types with low
level of Bcl-2 protein expression. At the same time, only in alpha
cells an increase in Bcl-2 protein concentration was observed
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Fig. 1. Immunoreactivity with high (green fluorescence) and low (blue fluorescence) expression levels to c-Kit protein in pancreatic islets
stained (red fluorescence) for insulin (A) and glucagon (B).

2A 2B

Fig. 2. Inmunoreactivity with high (green fluorescence) and low (blue fluorescence) expression levels to p53 protein in pancreatic islets
stained (red fluorescence) for insulin (A) and glucagon (B).

3A 3B

Fig. 3. Immunoreactivity with high (green fluorescence) and low (blue fluorescence) expression levels to Bcl-2 protein in pancreatic islets
stained (red fluorescence) for insulin (A) and glucagon (B).
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Table 2. Parameters of endocrinocytes with high expression of Bcl-2, p53 and ¢ Kit proteins

Protein | Animal Beta cells Alpha cells
groups ; . . .
number of cells protein concentration, number of cells protein concentration,
expressing the protein, % | Uif/um? expressing the protein, % | Uif[pm?
Bcl-2 | Normotensive |0.199 +0.065 1.214 £0.279 0.159 + 0.046 1.258 + 0.311
Hypertensive | 0.383 + 0.052* 1.676 +0.168 0.595 + 0.087** 2.295+0.288*
p53 Normotensive |0.803 + 0.242 1.438+0.215 0.629 £ 0.190 1.228 £ 0.222
Hypertensive | 0.833 + 0.263 1.848 £+ 0.276 1.120 £ 0.421 1.785+0.264
c-Kit | Normotensive |5.689 + 0.480 2.335+0.042 2.926 + 0.466 3.577+0.177
Hypertensive | 4.855 + 0.606 2.516 £ 0.046* 0.027 £ 0.011** 3.663 £0.236

*: significance of differences to the indicators of normotensive animal p < 0.05, **: significance of differences to the indicators of normotensive animal p < 0.001.

Table 3. Parameters of endocrinocytes with high expression of Bcl-2, p53 and ¢ Kit proteins

Protein | Animal Beta cells Alpha cells
groups . ; ) .
number of cells protein concentration, number of cells protein concentration,
expressing the protein, % | Uif/um? expressing the protein, % | Uif/um?
Bcl-2 | Normotensive |5.586 + 1.367 0.554 + 0.064 12.568 + 1.604 0.293 £ 0.061
Hypertensive | 0.594 + 0.171** 0.553+0.101 0.971+0.187* 0.911£0.121*
p53 Normotensive |7.267 +0.702 0.826 + 0.059 9.753+0.750 0.681 +0.069
Hypertensive | 8.378 + 0.784 0.710+0.070 10.189 + 0.925 0.692 + 0.080
c-Kit | Normotensive |0.782 +0.263 0.224 +0.062 0.780 + 0.320 0.505 + 0.145
Hypertensive |5.028 + 0.291** 1.674 + 0.068** 0.044 + 0.011* 1.301 £ 0.041*

*: significance of differences to the indicators of normotensive animal p < 0.05, **: significance of differences to the indicators of normotensive animal p < 0.001.
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Fig. 4. Total content of regulatory proteins in pancreatic islets (Eif/1000 um?); *: significance of differences to normotensive animals
p < 0.05; **: significance of differences to normotensive animals p < 0.001.
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(3-fold, p < 0.001). In the beta-cell population in hypertensive
rats, the number of endocrinocytes with a low level of c-Kit protein
expression increased by an order of magnitude in combination
with a significant increase in its concentration (7.5-fold, p < 0.001).
At the same time, in the population of alpha-endocrinocytes in
hypertensive rats, there was a significant reduction in the pool
of cells with a low level of c-Kit protein expression with a twofold
increase in their c-Kit protein concentration (p < 0.001). It should
be noted that hypertensive state of SHR rats had no effect on
the pattern of endocrinocytes with low level of p53 protein ex-
pression (Table 3).

Taking into account the presence among endocrine cells
of the pancreas of patterns with different levels of expression
of regulatory proteins, we calculated the integral characteristic
of their content in pancreatic islets calculated per 1000 um2 of
islet cross-section (Fig. 4). On the basis of the obtained results
we can generalise that in the pool of insulin-synthesising be-
ta-endocrinocytes the formation of hereditary hypertension in
SHR rats is accompanied by an increase in the content of c-Kit
protein (p < 0.001) and a decrease in the content of Bcl-2 protein
(p<0.001). Atthe same time in the pool of glucagon-synthesising
alpha-cells in hypertensive animals there is an increase in the
content of p53 protein (p < 0.05) in combination with a significant
reduction in the content of c-Kit protein (p < 0.001).

Discussion

The study of SHR rats has shown, that these animals are one
of the representative models combining genetically determined
arterial hypertension and insulin resistance [10,11]. Characteris-
tic features of insulin resistance in SHR rats include decreased
sensitivity of adipose [12] and muscle tissue to insulin [13],
retardation of tyrosine phosphorylation in insulin receptor and
insulin substrate receptor IRS-1 [14], and suppression of GLUT-
4 glucose transporter membrane translocation in adipose tissue
[15]. Our studies have shown, that the formation of hereditary
hypertension in SHR rats is accompanied by remodelling of the
endocrine apparatus of the pancreas, which is characterised by
a decrease in the average size of pancreatic islets, a reduction
in the pool of beta-cells combined with a decrease in insulin
concentration in them, and opposite changes in the alpha-cell
pool. Our data are in agreement with the results of earlier studies
[7,8] and indicate a disturbance of pancreatic islets histogenesis
in hereditary hypertension under normoglycemic status.

It should be understood that maintaining a physiologically
optimal number of insulin-synthesising cells in the pancreas is
controlled by the interaction of molecular factors that stimulate
cell proliferation, survival and differentiation on the one hand, and
apoptosis on the other.

One of the factors, controlling the population of insulin-syn-
thesising cells is the membrane protein c-Kit, which is a tyrosine
kinase receptor and by means of which various regulatory mole-
cules stimulate the differentiation of beta cells from pancreatic pro-
genitor cells and control the subsequent migration and invasion of
endocrinocytes with the formation of new pancreatic islets [16,17].
The expression of c-Kit protein in endocrine cells increases the
production of VEGF-A, which is the most important regulator of

pancreatic islets angiogenesis [18], which is necessary to ensure
the survival of beta cells and physiological regulation of islets
function. Our data showed, that in normotensive rats among
c-Kit-immunopositive beta-endocrinocytes the cells with high
level of protein expression dominate, and in hypertensive animals
in the pool of beta-cells the number of endocrinocytes with low
level of c-Kit protein expression significantly increases, in which
the concentration of c-Kit protein itself increases, as well as in
endocrinocytes with high level of ¢c-Kit expression.

Atthe same time, the total content of ¢ Kit protein in beta-cells
of pancreatic islets increases, which can be regarded as stimula-
tion of regenerative potential of beta-endocrinocytes in hyperten-
sion. It seemed, that this should activate the proliferation of beta
cells and lead to an increase in their number, but we obtained
the opposite result: the number of beta cells in the pancreas of
hypertensive rats significantly decreased, as well as the concen-
tration of insulin in them. This differs significantly from the reaction
of alpha-endocrinocytes to the formation of hypertension in SHR
rats, the number of which in the islets increased together with the
concentration of glucagon in them, despite a significant reduction
in the number of c-Kit-immunopositive alpha-endocrinocytes
and a decrease in the total content of c-Kit protein in pancreatic
islets. The obtained data indicate the formation of dysregulatory
disordersin the endocrine apparatus of the pancreas in hereditary
hypertension. The peculiarities of pancreatic islets remodelling
in hypertensive SHR rats may also depend on the expression
parameters of other molecular regulators of histogenesis, in
particular, apoptosis regulator proteins Bcl-2 and p53.

The p53 protein is a member of the family of pro-apoptotic
cellular proteins, which has the ability to bind to sensitive DNA
elements and thus induce or repress gene expression [19].
Intracellular activation of the p53 protein leads to an immediate
anti-proliferative programme through a series of cellular events
such as apoptosis, irreversible cell growth arrest and senescence,
and cell cycle arrest with the ability to perform DNA repair after
undergoing cellular stress [20]. Thus, one of the main functions of
p53 protein is to monitor the functional state of cells and prevent
the proliferation of damaged cells.

We previously reported, that in hypertensive SHR rats, the
level of immunoreactivity to p53 protein in pancreatic islets does
not differ from similar indicators in normotensive Vistar rats. In this
study, it was established that despite the change in the numerical
balance between beta and alpha cells in the islets, there are no
interspecies differences in the intensity of p53 protein expression
in endocrinocytes. Consequently, it can be assumed that the
reduction in the number of beta-endocrinocytes in hypertension
is not determined by the level of expression of the pro-apoptotic
protein p53. On the other hand, itis necessary to take into account
the need to maintain the physiological concentration of insulin in
beta cells as an important factor in cell survival, since insulin, by
activating the PI3K/AKT mechanism, ensures the degradation of
the pro-apoptotic protein p53 in the cytoplasm and nucleus of the
cell [20,21]. At the same time, stabilization of the nuclear fraction
of the p53 protein can activate the transcription of pro-apoptotic
genes, such as bax and puma, and suppress the expression of
anti-apoptotic genes, such as bcl-2 and bcl-xL [20]. Stabilized
cytoplasmic p53 can be translocated into mitochondria and inter-
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act with proteins of the BCL-2 family, suppressing the activity of
anti-apoptotic proteins Bcl-2, Bel-xL, and MCL-1, and enhancing
the activity of pro-apoptotic proteins BAX and BAK [19,22]. In
addition, the mobilization of the mitochondrial fraction of the p53
protein leads to the destabilization of the mitochondrial membrane
and the release of cytochrome C into the cytosol, which leads
to an increase in apoptosis and a decrease in the mass of beta
cells in vitro [20,22].

It is obvious, that in order to understand the mechanisms of
remodeling of pancreatic islets and changes in the number of
endocrinocyte population in hereditary hypertension, it is neces-
sary to take into account the nature of the expression of other
cellular proteins involved in cell survival, for example proteins of
the BCL-2 family.

The Bcl-2 protein is the main anti-apoptotic protein of the BCL-
2 family and promotes cell survival. The second representatives
of anti-apoptotic proteins of the BCL-2 family are BCL-xL, BCL-w,
BCL2-A1/BFL-1[19,23]. In addition, the BCL-2 protein family also
includes a group of proteins that have the opposite, pro-apoptotic
effect on cells: BAD, BAK, BAX, BID, BIK, BIM. There is a dy-
namic interaction between individual representatives of the BCL-2
protein family, which determines the strategy for implementing an
anti- or pro-apoptotic effect in the event of cellular stress caused,
for example, by the accumulation of reactive oxygen species in
the cytosol or the action of pro-inflammatory cytokines on the cell
membrane [22,23,24,25]. At the same time, the anti-apoptotic
effect of the Bcl-2 protein is associated with the blocking of the
synthesis of the complex of pro-apoptotic BAX/BAK proteins in the
cytosol, as well as the interruption of the internal, mitochondrial,
pathway of apoptosis due to the retranslocation of the active
BAX/BAK complex from the mitochondria to the cytosol with its
subsequent transformation into an inactive form [22,23,].

We found, that in the pancreatic islets of normotensive
animals, alpha- and beta-endocrinocytes with a low level of
Bcl-2 protein expression dominate, and the formation of chronic
hypertension significantly reduces their number. Despite the fact
that hypertension increases the number of endocrinocytes with a
high level of Bcl-2 protein expression, they still constitute a minor
fraction of Bcl-2-immunopositive cells of pancreatic islets. At the
same time, the total content of Bcl-2 protein in the population of
alpha cells in hypertensive rats does not differ from the similar
indicator in normotensive rats. That is, in hypertension, the an-
ti-apoptotic potential of alpha cells is not impaired, which cannot
be said about beta-endocrinocytes, in whose population the total
content of the Bcl-2 protein is significantly reduced.

Thus, the present study shows, that various changes in the
functional state of endocrine cells of the pancreas are formed
in SHR rats, on the basis of which we can hypothesize several
pathogenetic aspects explaining the remodeling of pancreatic
islets in hereditary hypertension:

1) A decrease in the number of beta-cells expressing the
Bcl-2 protein reduces their anti-apoptotic potential and thus
facilitates the formation of pro-apoptotic proteins of the BCL-2
family, which activate the mitochondrial pathway of apoptosis of
beta-endocrinocytes.

2) A decrease in the formation of insulin in beta cells con-
tributes to the intracellular stabilization of p53 protein and the

activation of both its own pro-apoptotic activity and potentiation
of the action of pro-apoptotic proteins of the BCL-2 family.

3) A decrease in the number of beta cells in the islets and a
decrease in the formation of insulin in them removes the paracrine
suppressive effect on the function of alpha cells.

4) Increased expression of the c-Kit protein in beta cells re-
flects compensation mechanisms aimed at preserving cell mass
in case of increased apoptosis. However, against the backdrop
of a reduction in the population of beta-endocrinocytes in the
pancreas, such a mechanism should be considered ineffective.

In conclusion, it should be stated, that the problem of pre-
serving the cell population is determined by the balance of cell
proliferation stimulators and factors promoting cell survival, on
the one hand, and molecular activators of cell apoptosis, on the
other. Since genetically determined arterial hypertension and
insulin resistance are combined in SHR rats, and with a normal
level of fasting glycemia, the glucose tolerance test is impaired,
the reduction in the number of insulin-synthesizing endocrino-
cytes in the pancreas may be the premorbid background, which
precedes the first clinical manifestations of type 2 diabetes with
hereditary hypertension.

Conclusions

1. The formation of hereditary hypertension in the SHR rat
line leads to a reduction in the population of beta cells in the
pancreatic islets, a decrease in the concentration of insulin in
them, and an increase in the number of alpha-endocrinocytes.

2. In beta cells of hypertensive SHR rats, the expression of
the proliferation factor — protein c-Kit increases, the expression
of the anti-apoptotic protein Bcl-2 decreases, and the intracellular
concentration of the pro-apoptotic protein p53 remains at the level
of normotensive animals.

3. Inthe alpha cells of hypertensive SHR rats, the expression
of the c-Kit protein is suppressed against the background of an
increase in the total content of the pro-apoptotic protein p53in the
islets while maintaining the content of the anti-apoptotic protein
Bcl-2 in the islets at the level of normotensive animals.
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Transcriptional changes in organism and muscles especially during development of metabolic syndrome (MetS)
is still highly understudied. Role of p38 MAPK activation during MetS is highly debatable.

The aim of this study is to evaluate influence of administration of selective inhibitor of p38 MAPK on production
and metabolism of nitric oxide in rat biceps femoris during metabolic syndrome modelling.

Materials and methods. The study was conducted on 24 mature male Wistar rats weighing 200-260 g,
which were divided into 4 groups of 6 animals each: | — control group; Il - MetS (received 20 % fructose
for 60 days); Ill — SB203580 administration (received SB203580 intraperitoneally in a dose 2 mg/kg once
every 3 days for 60 days); IV —-SB203580 + MetS modelling. We studied activity of enzymes responsible
for NOS-dependent and NOS-independent NO production and content of nitrites, peroxynitrites and nitro-
sothiols in rat biceps femoris.

Results. MetS modelling increased production of nitric oxide from NO-synthases and nitrtate-nitrite reductive
pathway, elevated content of nitrosothiols and peroxynitrite, while SB203580 during MetS modelling attenuated
these changes in production of nitric oxide and nitrosothiols and peroxynitrite content.

Conclusions. P38 MAPK activation during MetS modelling increases NOS-dependent and NOS-independent NO
production and leads to accumulation of nitrosothiols and peroxynitrite in rat biceps femoris.

Modern medical technology. 2025;17(4):299-305

Ponb akTuBauii p38 y 3miHax BUpoOHMLTBA OKCHUAY a30Ty
B biuenci crerHoBoro m’a3a LwypiB nip yac MeTaboAiuHOro CUHAPOMY

0. €. AkimoB, A. 0. MukuTeHKo, B. 0. KocteHko

TpaHCKpuMLilHi 3MiHM B OpraHiami Ta M’'s3ax, 0cobnmBo nig vyac po3suTky MeTaboniyHoro cuiapomy (MC), go
LIbOro Yacy 3anuLarTbes ManosuB4eHMU. Ponb aktualii p38 MAPK nig yac MC € gyxe AnckyciiHow.

Merta po60TH — OLIiHIOBaHHS BNNMBY BBEAEHHS CENEKTUBHOTO iHribiTopa p38 MAPK Ha npoaykLito Ta meTaboniam
OKCUZy a30Ty B [BOTOMOBOMY M'Si3i CTerHa LUypiB Nif Yac MogenioBaHHs MeTabonivyHoro CUHApOMY.

Marepianu i meTopu. [locnifkeHHs NpoBefeHo Ha 24 cTaTeBo3pinux camusx LWypis Bictap saroto 200-260 T,
SKUX PO3LINVIN Ha 4 rpynu No 6 TBApUH Yy KOXHIN: | — koHTponbHa rpyna; Il — MC (otpumysamm 20 % cpykTosy
npotsirom 60 aHis); Il — BBegeHHs SB203580 (otpumyBanm SB203580 BHYTPILIHEOYEPEBHO B 103i 2 MI/KT OAUH
pa3 Ha 3 gHi npotarom 60 gHiB); IV — SB203580 + mopentosanHa MC. JocnigxyBanu akTUBHICTb (hepMEHTIB,
BignoBiganbHux 3a NOS-3anexHe Ta NOS-HesanexHe yTBopeHHst NO, a Takox BMICT HITPUTIB, NEPOKCUHITPUTIB
Ta HITPO30TiONIB Y 4BOTONIOBOMY M'Si3i CTErHa Luypa.

Pesyabratn. MogentosaHHs MC 36inbLunno yTopeHHs okeupay a3oty 3 NO-CuHTa3 Ta HiTpaT-HiTpUTHOrO BifHOB-
HOTO LLAIAXY, MiABMLLMMO BMICT HITPO30TIONIB Ta NEPOKCUHITPUTY, Toai sk SB203580 nig yac mogentoBaHHs MC
nocnabue L 3MiHW y BUPOBHMLITBI OKCUAY @30Ty Ta HITPO30TIONIB, @ TaKOX BMICTi NEPOKCUHITPUTY.

BucHoeku. AktuBauis P38 MAPK nig yac mogentoBanHst MC 36inbliye NOS-3anexHe Ta NOS-HesanexHe yTeo-
peHHst NO Ta npu3BOAMTb 10 HAKOMWUYEHHS HITPO3OTIONIB Ta NEPOKCHHITPUTY Y ABOTONOBOMY M'Si3i CTerHa Luypa.
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Nitric oxide (NO) is an important signalling molecule, which
is necessary for upholding physiological functions of the muscle
tissue and is often responsible for development of muscle patholo-
gies. NO can influence the thick filament by modulation of calcium
influx rate, which changes isometric force development, maximal
shortening velocity, and peak power of skeletal muscle [1]. Sup-
plementation with precursors of NO synthesis (L-citrulline and
nitrates/nitrites) can augment mechanisms contributing to skeletal
muscle performance, hypertrophy, and strength adaptations [2].

There are two primary pathways of nitric oxide synthesis
in muscles: “oxidative” pathway and “reductive” pathway. “Ox-
idative” pathway is performed by set of enzymes called Nitric
Oxide Synthases (NOS, EC 1.14.13.39) and is usually called
NOS-dependent pathway. These set of enzymes consists from
three isoforms inducible NO-synthase, endothelial NO-synthase
and neuronal NO-synthase, the last two being calmodulin-de-
pendent and are often called constitutive NO-synthases [3]. All
three isoforms catalyse single reaction of L-arginine oxidation
by oxygen with NADPH, as electron donor, which results in NO
and L-citrulline formation. “Reductive” pathway of NO synthesis
in muscles involves enzyme-dependent and enzyme-independ-
ent reduction of nitrates (two electron reduction) and nitrites
(one electron reduction) to NO [4]. This pathway is often called
NOS-independent.

However, excessive formation of NO in muscles during in-
flammatory or hypoxic conditions may reveal adverse effects of
NO and its metabolites on muscle function. During inflammation
caused by muscle injury increased production of NO is often
observed. Main NO producing enzyme during inflammation is
inducible NO-Synthase [5]. At the same time, a decrease in
endothelial NO-synthase activity is often associated with oxi-
dative stress development in skeletal muscles [6]. Therefore,
not only the amount of NO produced from NOS-dependent
pathway is important, but also the exact enzyme responsible
for its production. Disruption of the balance between activities
of different NOS isoforms plays a significant role in pathological
processes. Skeletal muscles can be considered a reservoir for
nitrate and nitrite in our body and have strong ability to activate
NOS-independent pathway of NO production due abundance
of xanthine oxidoreductase (XOR, EC 1.17.3.2) in muscles [7].
However, excessive activation of xanthine oxidoreductase leads
to oxidative damage to the muscles [8].

It should be noted, that not only NO can cause damage to
the skeletal muscles, but its metabolites may also have a patho-
genetic role. For instance, during abundance of NO in tissue and
subsequent increased production of reactive oxygen species
(ROS) formation of peroxynitrite (ONOO) is often observed. Ex-
cessive peroxynitrite formation causes protein nitration and leads
to nitrosative stress, which, in turn, may cause muscle waning [9].
NO inlarge quantities or formed from specific enzyme (endothelial
NO-synthase) may cause nitrosylation of thiol groups of proteins
leading to increased leukocyte adhesion to cells containing these
S-nitrosothiols and inflammation enhancement [10]. Hydrogen
sulfide (H,S) acts as another important signalling molecule often
interacting with NO signalling [11].

Metabolic syndrome (MetS) is a systemic condition which is
often accompanied with generalized inflammatory response in

different organs and tissues (metaflammation). MetS systemically
activates several transcriptional factors like (NF-kB, Nrf-2, STAT-3,
AP-1, etc.), which control reactive oxygen (ROS) and nitrogen
species (RNS) production [12]. However, one of important for
muscle tissue transcriptional factors, namely, p38-MAPK axis,
is usually omitted in studies dedicated to influence of MetS on
skeletal muscles or treated as part of NF-kB cascade, despite its
ability to independently influence ROS production and glucose
metabolism [13,14]. The exact role of p38-MAPK activation in met-
abolic changes in skeletal muscles during metabolic syndrome
remains controversial and demands further studies.

Aim
The aim of this study is to evaluate influence of administration
of selective inhibitor of p38 MAPK (SB203580) on production and

metabolism of nitric oxide in rat biceps femoris muscle during
metabolic syndrome modelling.

Materials and methods

The study was performed using 24 adult male Wistar rats
(200-260 g), obtained from the accredited vivarium of Poltava
State Medical University. Animals were housed under standard
laboratory conditions. The chow received by animals was stand-
ard, as described by Y. Frenkel et al. (2023), and did not contain
external sources of nitrates and nitrites [15]. All experimental
procedures adhered to the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes. Euthanasia was conducted under thiopental
anesthesia via cardiac puncture of the right ventricle for blood
collection. All animal protocols received prior approval from the
Bioethics Committee of Poltava State Medical University (Pro-
tocol No. 206, dated 24.06.2022). During the preparation of this
scientific article, the Bioethics Committee of Poltava State Medical
University re-examined the materials contained therein, and no
violations were found. (Protocol No. 240, dated 20.08.2025).

Animals were randomized into four experimental groups
(n =6 per group) as follows:

Group | — Control: Rats received identical handling as ex-
perimental groups but were administered 0.9 % sodium chloride
solution in place of active compounds.

Group Il — Metabolic Syndrome (MetS): MetS was experi-
mentally induced by providing a 20 % fructose solution as the
sole drinking fluid for 60 days [16].

Group Il — SB203580 Treatment: Rats received intraperito-
neal injections of SB203580 (Analytical grade, Sigma-Aldrich) at
a dose of 2 mg/kg every third day over 60 days [17].

Group IV — MetS + SB203580: Animals were simultaneously
administered SB203580 intraperitoneally (2 mg/kg every third
day) and provided 20 % fructose solution as the sole source of
water for 60 days.

In order to asses metabolic syndrome development we
measured body-mass index, glucose content and triglycerides
content in rat blood. These parameters were used to calculate
insulin resistance index TyG-BMI according to Y. Zhang et al.
(2022) [18]. Glucose content and triglycerides content in rat blood
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were measured by kits produced by OO0 NPP “Filisit-Diagnostics’
(HP009.02 for glucose and HP022.04 for triglycerides).

Biochemical assays were conducted using 10 % homogen-
ates of the hiceps femoris muscle (cytosolic fraction). Total nitric
oxide synthase (INOS) activity was assessed by measuring
the increase in nitrite (NO,") concentration following 30-minute
incubation at 37 °C in an incubation medium (3.1 mL) compris-
ing: 2.5 mL of 161 mM Tris buffer (pH 7.4), 0.3 mL of 31 mM
L-arginine, 0.1 mL of 32 yM NADPH, and 0.2 mL of 10 % tissue
homogenate [19].

Constitutive NOS (cNOS) activity was determined using a
modified incubation mixture (3.3 mL): 2.5 mL of 152 mM Tris
buffer (pH 7.4), 0.3 mL of 29 mM L-arginine, 0.2 mL of 545 yM
aminoguanidine hydrochloride, and 0.1 mL of 30 uM NADPH,
with 0.2 mL of 10 % tissue homogenate incubated at 37 °C for
60 minutes. Inducible NOS (iNOS) activity was calculated as the
difference between total NOS and cNOS activities, expressed as
pmol/min/g protein [19].

Nitrite concentration was quantified using the Griess-llosvay
method with 1 % sulfanilic acid in 30 % acetic acid and 0.1 %
1-naphthylamine. A 0.2 mL aliquot of the sample was diluted
with 1.8 mL distilled water, followed by addition of 0.2 mL sul-
fanilic acid and, after 10 minutes, 0.2 mL of 1-naphthylamine.
Absorbance was measured spectrophotometrically at 540 nm
using a Ulab-101 spectrophotometer with a 5 mm path length
cuvette [19].

Arginase (Agn) activity was determined by measuring the
increase in L-ornithine concentration before and after incubation
of 0.1 mL of 10 % tissue homogenate in 0.8 mL of incubation
buffer containing 0.5 mL of 125 mM phosphate buffer (pH 7.0)
and 0.2 mL of 6 mM L-arginine.

Nitrite reductase (NiR) activity was assessed by measur-
ing the reduction in nitrite concentration following 60-minute
incubation at 37 °C of 0.2 mL of 10 % homogenate in 2.3 mL of
incubation medium containing 1 mL of 87 mM phosphate buffer
(pH 7.0), 1 mL of 4.35 mM sodium nitrite, and 0.1 mL of 61 uM
NADH [19,20].

Nitrate reductase (NaR) activity was assessed by decrease
in nitrate content after 60 min. at t = 37 °C incubation of 0.2 ml of
10 % tissue homogenate in incubation medium (2.3 ml) consist-
ing: 1 ml of 87 mM phosphate buffer (pH = 7.0), 1 ml of 4.35 mM
sodium nitrate, and 0.1 ml of 61 yM NADH. We immediately took
aliquot 0.2 ml of mixture to measure initial nitrate content [19,20].
After incubation we took another aliquot 0.2 ml to estimate final
nitrate concentration. In order to measure nitrate concentration,
we added to initial and final aliquote 0.1 ml of 0.55 % hydrazine
sulfate solution and incubated for 10 min att =40 °C to reduce all
nitrates to nitrites. Afterwards we estimated nitrite concentration
as mentioned above.

Peroxynitrite (ONOO") concentrations of alkali (Na*, K*) and
alkaline earth (Ca?') metal derivatives were measured based on
their reaction with potassium iodide in 0.2 M phosphate buffer
at pH 7.0 [20].

Low-molecular-weight S-nitrosothiol (S-NO) concentrations
were quantified by the nitrite increase following 30-minute incuba-
tion of 0.2 mL of 10 % homogenate in 2.6 mL of incubation medium
comprising 2.0 mL of 154 mM phosphate buffer (pH 7.0), 0.1 mL of

923 pM sodium fluoride, and 0.1 mL of 854 uM mercury chloride.
Nitrite content was measured immediately and after 30 minutes.
The difference between initial and final values represented the
S-NO concentration [19].

Hydrogen sulfide (H,S) levels were determined spectropho-
tometrically based on the formation of a chromogenic complex
with a specific sulfide reagent (0.4 g N,N-dimethyl-p-phenylenedi-
amine and 0.6 g FeCl,*6H,0 dissolved in 100 mL of 6 M HCI) [20].

Protein content in 10 % muscle tissue homogenate was
measured by Biuret method.

Statistical analyses were performed using the Kruskal-Wal-
lis non-parametric ANOVA, followed by pairwise comparisons
using the Mann-Whitney U-test. Differences were considered
statistically significant at p < 0.05. Data are presented as mean
(M) £ standard error of the mean (SEM).

Results

Addition of 20 % fructose solution to rat daily ration in order
to stimulate MetS development led to increase in blood glucose
levels by 111.8 % compared to control (Table 1). Triglycerides
content elevated by 206.5 %. BMI increased by 26.9 %. These
changes were accompanied by increase of TyG-BMI index by
58.0 %. Therefore, we can assume, that rats developed changes
typical for metabolic syndrome: hyperglycemia, insulin resistance,
increased body weight and lipid content in blood.

Administration of SB203580 to animals on which we modelled
MetS led to decrease in blood glucose levels by 17.2 % compared
to MetS group. Triglyceride content under these conditions did
not change compared to MetS group. BMI decreased by 7.6 %.
and TyG-BMI index dropped by 10.1 % compared to MetS group.

Modelling of MetS led to increased total NO-synthase activity
of in rat biceps femoris muscle by 94.7 % compared to control
group. Administration of p38 inhibitor SB203580 to healthy ani-
mals did not change the total NO-synthase activity compared to
control group, however, total NO-synthase activity was by 49.0 %
lower compared to MetS group. Administration of p38 inhibitor
SB203580 on the background of MetS modelling decreased total
NO-synthase activity by 26.5 % compared to MetS group, how-
ever, compared to control group and SB203580 administration
group total NO-synthase activity was increased by 43.2 % and
44.3 %, respectively (Table 2).

Analysis of constitutive NO-synthases activity revealed that
MetS modelling decreased constitutive NO-synthases activity by
41.5 % compared to control group. Administration of p38 inhibitor
SB203580 to healthy animals reduced constitutive NO-synthase
activity compared to control group by 34.9 %, however, it was
11.3 % higher compared to MetS group. Combination of MetS
modelling and SB203580 administration had no influence on
constitutive NO-synthases activity in rat biceps femoris muscle
compared to MetS group.

Activity of inducible NO-synthase showed the same tendency
as total NO-synthase activity. It increased by 105.7 % compared
to control group. Administration of SB203580 had no effect on
inducible NO-synthase activity in rat biceps femoris muscle
compared to control group. Combination of MetS modelling and
SB203580 administration decreased inducible NO-synthase
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Table 1. Glucose and triglyceride content in rat blood, and BMI under conditions of metabolic syndrome and p38 activation inhibition by

SB203580 (M + SEM)

Parameter, units of measurement Groups
Control, MetS group, SB203580 MetS + SB203580
n==6 n==6 administration administration
group,n==6 group,n==6
Blood glucose content, mg/dL 70.02+£1.10 148.30 + 1.99* 71.89 +1.33* 122.72 £ 0.42%#"
Blood triglyceride content, mg/dL 79.30 £5.06 243.09 + 4.96* 87.45+9.30% 226.79 £ 6.50*"
BMI, g/cm? 0.5210.02 0.66 +0.01* 0.58 + 0.005*# 0.61 + 0.004*#n
TyG-BMI index 40.91+1.93 64.65 + 0.88* 46.68 + 0.90** 58.12 £ 0.42*#n

*: the data are statistically significantly different from the control group (p < 0.05); #: the data are statistically significantly different from the experimental metabolic
syndrome group (p < 0.05); *: the data are statistically significantly different from the group of SB203580 administration group (p < 0.05).

Table 2. Parameters of NO production and metabolism of in rat biceps femoris muscle under conditions of metabolic syndrome and p38

activation inhibition by SB203580 (M + SEM)

Parameter, units of measurement Groups

Control, MetS group, SB203580 MetS + SB203580

n=6 n=6 administration administration

group,n=6 group,n==6

Total NO-synthase activity, pmol/min per g of protein 1.32+£0.03 2.57+0.13* 1.31+0.03* 1.89 £ 0.07*#1
Constitutive NO-synthase activity, umol/min per g of 0.106 + 0.0004 0.062 + 0.002* 0.069 + 0.0004*# | 0.063 £ 0.002*"
protein
Inducible NO-synthase activity, umol/min per g of protein | 1.22 + 0.03 2.51+0.13* 1.24 +0.03* 1.83 £ 0.07*#1
Arginase activity, umol/min per g of protein 2.39+0.03 4.18+0.17* 1.80 + 0.05** 1.49 + 0.09%#
Nitrate reductase activity, umol/min per g of protein 10.69 +0.65 16.54 + 0.40* 12.11£0.32* 12.93 + 0.30%*
Nitrite reductase activity, umol/min per g of protein 7.64+0.37 17.90 + 0.55* 9.95 + 0.21*# 11.51 £ 0.29*#
Nitrite concentration, nmol/l 9.68 £0.27 3.95+0.11* 5.83 +0.15%* 7.65+0.15 *#A
Peroxynitrite concentration, pmol/g 0.91+0.01 1.56 £ 0.03* 0.66 + 0.02*# 0.83£0.07%7
Concentration of nitrosothiols, pmol/g 0.33+0.01 0.41+0.01* 0.225 + 0.002*# 0.18 £ 0.01*#A
Concentration of H,S, umol/g 8.54 +0.07 14.15 +0.15* 8.29 +0.23" 9.60 + 0.59*

*: the data are statistically significantly different from the control group (p < 0.05); #: the data are statistically significantly different from the experimental metabolic
syndrome group (p < 0.05); *: the data are statistically significantly different from the group of SB203580 administration group (p < 0.05).

activity by 27.1 % compared to MetS group. Therefore, we can
assume that changes in total NO-synthase activity may be attrib-
uted primarily to changes in activity of inducible NO-synthase.

Arginase activity in rat biceps femoris during MetS modelling
increased by 74.9 % compared to control group. SB203580 de-
creased arginase activity compared to control and MetS groups
by 24.7 % and by 56.9 %, respectively. SB203580 administration
against the background of MetS modelling decreased arginase
activity by 37.7 % compared to control, by 64.4 % compared to
MetS group and by 17.2 % compared to SB203580 administra-
tion group.

Nitrate reductase activity during MetS modelling increased by
54.7 % compared to control group. Administration of SB203580
had no influence on nitrate reduction compared to control group,
however, it was decreased compared to MetS group by 26.8 %.
Combination of MetS modelling and SB203580 administration

decreased nitrate reductase activity by 21.8 % compared to MetS
group, however, itincreased by 21.0 % compared to control group.
Modelling of MetS led to increased nitrite reductase activity
in rat biceps femoris by 134.3 % compared to control group.
SB203580 increased nitrite reductase activity by 30.2 % com-
pared to control group but decreased nitrite reductase activity
by 44.4 % compared to MetS group. SB203580 administration
against the background of MetS modelling increased nitrite re-
ductase activity by 50.7 % compared to control, and by 15.7 %
compared to SB203580 administration group, but decreased
nitrite reductase activity by 35.7 % compared to MetS group.
Nitrite content in rat biceps femoris during MetS modelling
decreased by 59.2 % compared to control group. SB203580
administration decreased nitrite content by 39.8 % compared to
control group, but increased nitrite content compared to MetS
group by 47.6 %. Combination of MetS modelling and SB203580
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administration decreased nitrite content by 21.0 % compared to
control group, but elevated nitrite content by 93.7 % compared
to MetS group and by 31.2 % compared to SB203580 group.

Content of peroxynitrites of alkali and alkali-base metals in
rat biceps femoris during MetS modelling increased by 71.4 %
compared to control group. SB203580 decreased peroxynitrite
content by 27.5 % compared to control group and by 57.7 %
compared to MetS group. SB203580 administration against
the background of MetS modelling did not change peroxynitrite
content compared to control, increased it by 25.8 % compared
to SB203580 administration group, but decreased it by 46.8 %
compared to MetS group.

Nitrosothiols content in rat biceps femoris during MetS mod-
elling increased by 24.2 % compared to control group. SB203580
administration decreased nitrosothiols content by 31.8 % com-
pared to control group and by 45.1 % compared to MetS group.
Combination of MetS modelling and SB203580 administration
decreased nitrosothiols content by 45.5 % compared to control
group, by 56.1 % compared to MetS group and by 20.0 % com-
pared to SB203580 group.

Content of hydrogen sulfide (H,S) in MetS group increased
by 65.7 % compared to control group. Neither administration of
SB203580 alone, nor its administration during MetS modelling
did not influence hydrogen sulfide content in rat biceps femoris
muscle compared to control group. However, compared to MetS
group, SB203580 administration decreased hydrogen sulfide
content by 41.4 %, while combination of MetS modelling and
SB203580 administration decreased hydrogen sulfide content
by 32.2 %.

Discussion

Our research results demonstrated elevated production
of NO from NOS-dependent pathway of its formation in rat
biceps femoris muscle during MetS modelling, as evidenced by
increased total and inducible NO-synthase activities (Table 2).
Constitutive isoforms of NO-synthase showed different tendency
contributing to decrease of NO synthesis in endothelium and
neurons. Such results are comparable to data obtained by
other scientists and may be the evidence of metabolic changes
in muscle tissue occurred due to introduction of our model of
MetS [21,22]. Administration of SB203580 to healthy animals
showed no disruption of NO synthesis from inducible isoform
of NO-synthase, however, we discovered a reduction in its
synthesis from constitutive isoforms of NO-synthase (Table 1).
Our study can be supplemented by data obtained by Xu D. et
al. (2021), who showed that p38 MAPK inhibition decreases
inducible NO-synthase activity in astrocytes during inflam-
mation [23]. According to data obtained by Xu D. et al. (2021)
p38 MAPK activation under influence of Orexin-A does not fall
below control levels, which corresponds to our data showing
that SB203580 cannot lower p38 MAPK activation below control
levels. This indicates the presence of a possible baseline of
p38 MAPK activation. However, combination of MetS modelling
and SB203580 administration revealed ability of SB203580
to decrease inducible NO-synthase activity due to p38 MAPK
inhibition. Decrease in constitutive NO-synthase activity ob-

served in group of SB203580 administration to healthy animals
corresponds to the results obtained by Huang S. et al. (2023),
who showed that p38 MAPK activation stimulates endothelial
NO-synthase activity [24].

Arginases (EC 3.5.3.1) are group of two isoenzymes, which
control NO production by scavenging (“stealing”) the substrate
of NO-synthases. Increased arginase activity may lead to de-
velopment of endothelial dysfunction and is a suitable target for
treatment of endothelial dysfunction during MetS [25]. According
to data obtained by S. Mazrouei et al. (2023) increased arginase
activity always leads to decreased endothelial NO-synthase
activity in endothelial cells [26]. Administration of SB203580
during MetS modelling led to decrease in arginase activity, thus
lowering the possibility of endothelial dysfunction development.
Li X. etal. (2023) showed that SB203580 can decrease arginase
activity due to its ability to inhibit p38 MAPK activation, which can
explain results observed in our study [27].

Besides their synthetizing activities inducible NO-synthase
and arginase are marker enzymes of macrophage polarization,
where prevalence of inducible NO-synthase in macrophage
indicates M1 (pro-inflammatory) polarization, while prevalence
of arginase in macrophage indicates M2 (anti-inflammatory)
polarization [28]. Therefore, we can state, that modelling of MetS
leads to chronic inflammation in muscles in which processes
of alteration controlled by M1 macrophages are countered by
processes of regeneration controlled by M2 macrophages,
eventually resulting in unresolvable inflammatory state. Ad-
ministration of SB203580 during MetS modelling lowers both
inducible NO-synthase and arginase activities leading to an
almost balanced state, where inducible NO-synthase activity
slightly dominates, which may indicate presence of chronic
inflammation of lower grade compared to MetS group. Such low-
grade chronic inflammation will not obstruct muscle contractility,
but may initiate metabolic changes in muscle, which demands
further investigation.

Potent ability of muscles to convert nitrates and nitrites to
NO is owned to the presence of large quantities of XOR in mus-
cle tissues. In group, where we modelled MetS we observed
increased activities of nitrate reductases and nitrite reductases.
As evidenced by other scientists XOR activity is often elevated in
various tissues and organs during metabolic syndrome [29,30].
Administration of SB203580 during MetS modelling lowers both
activities of nitrate reductases and nitrite reductases, which may
be associated with inhibition of XOR activity. Despite absence
of direct control of p38 MAPK over XOR activity, it can decrease
XOR activity by inhibiting STAT3 activation [31].

Summarizing state of NO production in rat biceps femoris
muscle during MetS modelling we can conclude, that there
is increased NO production from both NOS-dependent and
NOS-independent pathways. Introduction of specific inhibitor of
p38 MAPK, namely SB203580, during MetS modelling attenuated
increased NO production from both NOS-dependent and NOS-in-
dependent pathways. Therefore, we can assume, that p38 MAPK
activation during MetS modelling leads to NO overproduction in
rat biceps femoris muscle.

Analysis of content of NO metabolites revealed, that nitrites
are decreased in all study groups except control group. In
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case of MetS group sharp decrease in nitrite content can be
explained by radical increase in activities of nitrate reductases
and nitrite reductases. Decreased nitrite content and increased
nitrite reductase activity in SB203580 group can be seen as
compensatory response to lowered constitutive NO-synthase
activity in this group. In group of administration of SB203580
on the background of MetS modelling we can observe higher
content of nitrites that in MetS and SB203580 groups, which
can be explained by increased nitrate reductase and inducible
NO-synthase activities, which do not compensate NO usage for
formation of other NO metabolites.

Peroxynitrite, a substance most responsible for damaging
effects of excessive NO production, is increased only in MetS
group, which evidences SB203580 effectiveness in nitrosative
stress reduction caused by MetS modelling. Decreased perox-
ynitrite in groups treated with SB203580 can be connected with
its ability to lower ROS production [32].

Nitrosothiols may be considered the most stable and safe
form of NO in the cell. Whenever necessary (lack of NO syn-
thesis, hypoxia) nitrosothiols can release NO molecule or they
can store it in for of S-NO bond (in case of abundance of NO).
Nitrosothiols content is increased only in MetS group, while in
groups treated with SB203580 it falls below control values, which
may be indicative of insufficient amount of biologically available
NO. Lack of biologically available NO naturally creates conditions
where storage of nitric oxide is hampered.

Hydrogen sulfide (H,S) is an important gaseous transmitter,
which plays role in NO metabolism. In case of abundant produc-
tion of NO and formation of excessive amounts of peroxynitrite,
hydrogen sulfide can act as scavenger of nitrosating molecules
and attenuate negative effects of excessive NO production [33].
Therefore, we can consider elevation of hydrogen sulfide in
MetS group as adaptive/compensatory response to increase of
NO production. Despite absence of scientific evidences about
direct positive connection of p38 MAPK activation and activity
of H,S-producing enzymes our study suggests, that H,S pro-
duction depends on p38 MAPK activation, because introduction
of SB203580 lowers H,S content to control levels. Possible
mechanism of such effects may lie in p38 MAPK with other
redox-sensitive transcriptional cascades [34,35].

Conclusions

1. Activation of p38 MAPK during metabolic syndrome model-
ling increases total NOS-dependent nitric oxide production in rat
biceps femoris muscle primarily due to enhancement of inducible
NO-synthase activity.

2. In addition, p38 MAPK increases NOS-independent nitric
oxide production and leads to accumulation of nitrosothiols and
peroxynitrite in rat biceps femoris muscle during metabolic syn-
drome modelling.

3. Adaptive increase in hydrogen sulfide content in rat biceps
femoris muscle during metabolic syndrome modelling depends
on activation of p38 MAPK.

Perspectives of further scientific research: a viable approach
to further investigation of possible usage of specific p38 MAPK
inhibitors for treatment of metabolic syndrome is to study influ-

ence of these specific inhibitors on production and metabolism of
reactive oxygen species, antioxidant defence and degradation of
connective tissue components not only in skeletal muscles, but
in other organs and tissues.
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The aim of the study was to conduct a laboratory and biochemical assessment of the complex therapy of chronic
generalized periodontitis (CGP) with the inclusion of an IL-1 receptor antagonist (Anakinra) in the therapy.

Materials and methods. Examination and treatment of 60 patients with CGP of moderate severity and 30 patients
with intact periodontium aged 40 to 65 years (35 women and 25 men) were conducted. Patients were divided into
2 groups: main and control, 30 people in each. Examination and treatment were carried out with the consent of
the patients in accordance with GCP standards (1996) and the principles of the Declaration of Helsinki (World
Medical Association — WMA, 2013). Patients with CGP of both groups received standard complex therapy for
30 days, which included oral hygiene; vector therapy; curettage; fixation of teeth in the correct position with
specialized materials; anti-inflammatory and antiseptic medications. In addition, patients in the main group were
prescribed Anakinra (1 mg/day) in the form of intraoral transgingival electrophoresis on both jaws (5 sessions).
Biochemical studies included monitoring of the activity of lactate dehydrogenase (LDH), succinate dehydrogenase
(SDH), glutathione peroxidase (GPx), glutathione reductase (GR); enzyme immunoassay of endothelial nitric
oxide synthase (eNOS), inducible nitric oxide synthase (iNOS), nitrotyrosine and metalloproteinase-2 (MPP-2) in
the blood of patients of the control and main groups before treatment and after 30 days of treatment. Statistical
processing of the results was performed using the software package Statistica for Windows 13 (StatSoft Inc.,
No. JPZ8041382130ARCN10-J), as well as “SPSS 16.0", “Microsoft Excel 2003".

Results. It was found that the additional inclusion of Anakinra in the complex treatment of CGP potentiated the
anti-inflammatory effect of the therapy that was manifested in a more pronounced, compared to the control group,
decrease in the level of MMP-2, and clinical signs (depth of periodontal pockets, bleeding, tooth mobility, etc.);
enhanced antioxidant action, which was confirmed by a more pronounced decrease in nitrotyrosine level, an
increase in GR and GPx activity (p < 0.05) compared to similar indicators in patients in the control group. The
inclusion of Anakinra enhanced the anti-ischemic effect of complex therapy that was manifested in a decrease in
LDH levels and an increase in SDH concentration (p < 0.05); and also contributed to a decrease iniNOS expression
and an increase in eNOS expression (p < 0.05) compared to similar indicators of patients in the control group.

Conclusions. The results obtained demonstrate a promising strategy of pharmacological blockade of IL-1B
receptors, which may have new prospects for the treatment of patients with CGP.

Modern medical technology. 2025;17(4):306-313

3MiHu 6ioXiMiuHUX Ta MOAEKYAAPHUX NOKA3HUKIB KPOBI
Yy NauieHTiB 3 XpPOHIYHMM reHepani3oBaHUM NapOAOHTUTOM
NpU KypcoBOMY AiKyBaHHi aHTaroHicTom peLenTopiB iHTepAeiKiHy-1

0. 0. AmutpieBa, C. 0. YepTos, |. ®. beneHiues, B. I. CaabHUKOB, |. B. Camypa

Merta poboTu - 3ailCHUTV NabopaTopHO-BioXiMiYHE OLiHKOBAHHS KOMMIEKCHOI Tepanii XPOHIYHOTO reHeparniao-
BaHOroO MapOAOHTUTY NpW BKIMKOYEHHI A0 Tepanii aHTaroicTa peuenTopis IL-1 (AHakiHpw).

Martepianu i metoau. MpoBeneHo obcTexeHHs Ta nikyBaHHS 60 XBOPWX Ha XPOHIYHWIA reHepani3oBaHuii na-
pogoHTUT (XITT) cepenHboro cTyneHs TshkkocTi Ta 30 nauieHTiB 3 iHTaKTHUM NapOAOHTOM Y Billi Big 40 fo 65
pokiB (35 xiHok Ta 25 yonosikiB). NauieHTiB Gyno nogineHo Ha 2 rpynu — 0CHOBHY Ta KOHTPOIbHY, No 30 oci6 y
KOXHi. JlikyBaHHS Ta 0BGCTEXEHHS NPOBOAWNM 3 A03BOMY NaUieHTiB 3rigHo 3i cTaHaapTamm GCP (1996 poky)
Ta npuHumnamu MenbciHcbkoi aeknapadii (World Medical Association -WMA, 2013 poky). MauienTtu 3 XI'T1 060x
rpyn npotsrom 30 AHIB OTPUMYBanM CTaHAAPTHY KOMMEKCHY Tepanito, Lo BKIItoYana ririeHy poToBOi MOPOXHUHMY;
BEKTOP-Tepanito; KtopeTax; chikcauito 3yDiB y npaBUnbHOMY NONOXeEHHI CriewjianiaoBaHMMM MaTepianamut; NpoTH-
3ananbHi Ta aHTMCeNTUYHi npenapatu. Kpim Toro, navjieHTam 0CHOBHOI rpyniu npuaHadani AHakiHpy (1 me/0oby)
Yy BUMMSAI BHYTPILLHBOPOTOBOTO TPAHCTiHriBanNbHOro enekTpodopesy Ha 0buasi wenenu (5 ceancie). bioximiuHi
[OCTIIXEHHS BKIHOYanM MOHITOPUHI akTUBHOCTI nakTtatgerigporeHasu (MAr), cykunHataerigporeHasu (COI),
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rnyTatioHnepokcuaasm (IMP), rytationpeayktasu (MP); imyHobepMeHTHWIA aHani3 eHaoTenianbHOI CUHTa3N
okcugy asoty (eNOS), ingyumbenbHoi cuHTasm okengy asoty (INOS), HITPOTMPO3MHY Ta MeTanonpoTeiHasm-2
(MIMM-2) y kpoBi NaLeHTIB KOHTPOMNBHOT Ta OCHOBHOI rpyn A0 NikyBaHHs Ta Ha 30 Aoby nikyBaHHs. CTaTUCTUYHY
00pobKy pe3ynbraTiB 3aificHIOBaNy 3a JONOMOroto nakeTa nporpam Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J), a Takox «SPSS 16.0», «Microsoft Excel 2003».

Pesynbratu. Byno BCTaHOBMEHO, L0 A0AATKOBE BKITIOYEHHS AHaKIHPU B KOMMeKCHe nikyBaHHs XIT1 noteHujitoano
npoTu3ananbHWiA echekT Tepanii, Lo 3HaX0AWNo BUSIB Y BinbLL BUPAXXEHOMY, MOPIBHSHO 3 KOHTPOMLHOK rPyMoto,
3HWKeHHI piBHS MMIT-2 Ta kniHiYHMX 03HaK (rbuHa NapofoHTamNbHUX KULLEHb, KPOBOTOUMBICTb, PyXMBICTb 3y0iB
TOLLO); NOCUIOBAIIO aHTUOKCUAAHTHWIA edheKT KOMMNEKCHOT Tepanii, Lo NiaTBepKyBanocs GinbLu BUPaKEHUM
3HIDKEHHSIM PIBHS HITPOTMPO3WHY, MiaBuLLeHHsM akTusHocTi [P ta TP (p < 0,05) nopiBHsSHO 3 aHanoriYH1mMm
noKasHWKaMW NaLieHTIB KOHTPOMbHOI rpyni. BkoyeHHst AHaKiHpK NOCKIT0Barno NPOTHILLEMIYHY Ajlo KOMMIIEK-
CHOI Tepanii, Lo 3Haxoauno BuUsB y 3HkeHHi piBHs JIOI Ta nigeuwerHi koHueHTpauii CAI (p < 0,05); a Takox
cnpusino 3HwkeHHo ekcnpecii INOS Ta nigsuwerHio excnpecii eNOS (p < 0,05) nopiBHSHO 3 aHanoriYHUMK
NoKasHWKaMW NaLlieHTIB KOHTPOIBHOI rpynu.

BucHoBku. OTpUMaHi pe3ynsraTv JEMOHCTPYIOTb NEPCMEKTUBHICTb CTpaTerii MeankamMeHTo3Hoi 6riokaam pe-
uenTopis I1-1B, Aka Moxe MaTu HOBi nepcnekT1BM nikyBaHHs nauieHTis 3 XTI,

CyuacHi mepuuHi TexHoAorii. 2025. T. 17, Ne 4(67). C. 306-313

It is known that among periodontal diseases, the most
common is chronic periodontitis, which is found in the majority
of the world’s population. Chronic periodontitis is characterized
by a recurrent course, and in the absence of adequate modern
treatment, it can lead to tooth loss, the development of pathol-
ogy of organs and systems and a decrease in the quality of life
[1,2,3]. Very often periodontitis treatment begins quite late, as
this periodontal disease rarely manifests in the early stages
and has a sufficient latent period [4,5]. Despite the successes
achieved in the treatment of chronic periodontitis, the frequency
of its detection, especially among young people, is indeed in-
creasing. Therefore, optimization of drug treatment measures for
chronic periodontitis by including new medications in the complex
therapy, the action of which is directed at the most important
target links of this pathology, is a key task of modern dentistry.
The etiology of chronic periodontitis is well studied, and, in brief,
includes pathogenic microorganisms (Porphyromonas gingivalis,
Actinobacillus actinomycetemcomitans, Tannerella forsythensis,
and Treponema denticola). The waste products of pathogenic
microbes initiate an inflammatory reaction in periodontal tissues,
which significantly increases the expression of proinflammatory
cytokines such as interleukin-1 beta (IL-1B), tumor necrosis factor
alpha (TNF-a) leading to IL-1B-dependent activation of molecular
reactions including increased expression of inducible nitric oxide
synthase (iNOS), matrix metallopeptidase 9 (MMP-9), matrix
metallopeptidase 1 (MMP-1), matrix metallopeptidase 3 (MMP-
3), activation of nitrosative and oxidative stress that contribute to
bone resorption [6,7,8,9].

The NOD-like receptor protein-3 (NLRP3) inflammasome
signaling pathway promotes IL-1(3 activation, and NLRP3 inflam-
masome complex mRNA expression is increased in the blood of
patients with gingivitis and chronic periodontitis [10,11].

Composite IL-1 genotype is significantly associated with peri-
odontitis severity in adults [12]. IL-1B induces high levels of INOS
mRNA, increases INOS expression, which, under conditions of
antioxidant system deficiency, leads to an increase in cytotoxic
and proinflammatory forms of NO such as peroxynitrite (ONOO")
and nitrosonium ions (NO*), as well as superoxide (O,*) and
hydroxyl (*OH) radicals.

It is known that IL-1B specifically activates iNOS gene tran-
scription. Specific IL-1B blockers have been shown to reduce
INOS mRNA expression to physiological levels [13]. High levels
of IL-1B in the blood of patients with chronic periodontitis can
cause systemic adverse effects such as an increased risk of
developing cardiovascular diseases and diseases of the hepa-
tobiliary system [14]. Chronic and aggressive periodontitis are
both associated with significant increases in salivary NLRP3,
apoptosis-associated protein containing a caspase recruitment
domain (ASC), and IL-1B [15]. Currently, IL-1 family members are
considered as promising new therapeutic targets for the treatment
of inflammatory diseases of the oral cavity [16]. Thus, data were
obtained that antibacterial medications such as minocycline,
doxycycline, roxithromycin, amoxicillin and metronidazole when
administered locally into periodontal pockets of microspheres
had a limited effect on IL-13. However, this limited effect of these
agents disappears within 6 months [17,18,19].

IL-1B receptor/antibody antagonists are of greater interest to
pharmacologists and clinicians. However, the clinical efficacy of
IL-1 blockers of varying selectivity and affinity in periodontitis has
hardly been studied. IL-1 blockers such as Anakinra, Rilonacept
and Canakinumab exhibiting significant anti-inflammatory effects
both in experimental studies and in clinical use, are of theoretical
interest in the treatment of periodontitis [20].

Anakinra is a recombinant homologue of the IL-1a and IL-
1B antagonist, and by blocking these receptors, prevents the
cascade of inflammatory reactions in pathological conditions
and during the formation of the inflammasome. Since 2001,
Anakinra has been approved for the treatment of rheumatoid
arthritis, autoinflammatory syndromes and idiopathic recurrent
pericarditis, as well as chronic inflammatory conditions such as
familial Mediterranean fever (FMF), TNF-a receptor-associated
periodic syndrome (TRAPS), and gout [21]. There are a number
of clinical trials underway for Anakinra in chronic inflammatory
diseases, including type 1 diabetes, atherosclerosis, hepatitis
(NCT01903798) and chronic kidney disease. Anakinra has a
short half-life of 4-6 hours, requiring frequent dosing [22,23].

Topical application of Anakinra, both as a dental gel and by
electrophoresis, appears to be very promising for the treatment of
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periodontitis. Convincing experimental results have been obtained
for the topical application of Anakinra in chronic generalized
periodontitis in animals [23] that justifies its clinical use in the
complex therapy of chronic periodontitis.

Aim
To provide a laboratory and biochemical assessment of the

complex therapy of chronic generalized periodontitis with the
inclusion of a recombinant IL-1 receptor antagonist (Anakinra).

Materials and methods

We examined 60 patients with chronic generalized periodontitis
(CGP) of moderate severity aged 40 to 65 years (35 women and 25
men). The study also included 30 patients with intact periodontium
who were undergoing a preventive examination by a dentist. All
patients were examined and treated at the University Clinic of the
Zaporizhzhia State Medical and Pharmaceutical University, and
the Modern Center for Dental Implantation “Chertov Clinic” (Zapor-
izhzhia). Depending on the therapy, patients were divided into 2
groups: the main and control, 30 people each. The inclusion criteria
were moderate chronic generalized periodontitis and informed
voluntary consent to complex treatment. Exclusion criteria were
the presence of acute or exacerbation of chronic infectious or auto-
immune diseases, acute allergic reactions, oncological and mental
ilinesses, long-term hormonal therapy, diseases of the pituitary
gland and thyroid gland, and hypersensitivity to therapeutic agents.

Patients with CGP in both groups received a standard treat-
ment complex for 30 days including oral hygiene; anti-inflamma-
tory agents; antiseptic medications in the form of gel or rinses, as
well as agents based on propolis and solcoseryl. Patients in both
groups also received vector therapy, curettage, and fixing teeth
in the correct position using specialized materials.

Patients of the main group, in addition to the main treatment,
received Anakinra (Kineret) (Sobi — Swedish Orphan Biovitrum,
Sweden) at the beginning of the entire course of treatment in
the form of 5 sessions (10 days) of intraoral two-jaw transgingi-
val electrophoresis (1 mg/day). For electrophoresis, the device
“ZAPOVIT” POTOK-01M LLC “BIOMED" (Ukraine) was used.
Anakinra was diluted in a physiological solution with the addition
of 0.5 M phosphate buffer at pH 6.8. Gingival electrodes of the
“Jumper cables” type were used with disposable conductive pads
made of carbon paper. The current strength was 5 mA for 15
min. The medication was administered from the negative pole.

Bioethical aspects of research. The study was conducted
with the consent of the patients in accordance with the basic
standards of GCP (1996), the European Convention on Human
Rights and Biomedicine of 04.04.1997, and in accordance with
the principles of the Declaration of Helsinki in its latest version,
adopted at the 64" General Assembly of the World Medical
Association (WMA), Fortaleza, Brazil, October 2013 [24,25,26].
This study was approved by the Bioethics Committee of Zapor-
izhzhia State Medical and Pharmaceutical University (Protocol
No 3 dated 12.06.2023). All patients were explained the nature
of the examination and treatment. All participants in this study
gave their consent or refused it.

Blood collection and preparation of biological material. Be-
fore and after 30 days of treatment, blood was taken from the
cubital vein of patients in all groups, and placed in a test tube
with the anticoagulant ETDA. Blood plasma and lymphocytes
were isolated by centrifugation in an Eppendorf-5804R centrifuge
(Eppendorf, USA) using Hanks' solution and a Ficoll-P gradient
with a specific density of 1.077 g/cm? (Merck KGaA, Germany).

Biochemical research. In blood lymphocytes, the activity of
lactate dehydrogenase (LDH) was determined using a kit from
Cormay (Poland) on an ACCENT-200 biochemical analyzer
(Poland). Succinate dehydrogenase (SDH) activity was also
determined in lymphocytes using the Succinate Dehydrogenase
Activity Assay Kit (Colorimetric; Cat. No.: ah228560, Abcam
Company, UK). Glutathione peroxidase (GPX) activity was deter-
mined in blood plasma using the Glutathione Peroxidase Assay
Kit (Colorimetric) (Cat. No.: ab102530, Abcam Company, UK).

Glutathione peroxidase (GPX) activity was determined in
blood plasma using the Glutathione Peroxidase Assay Kit (Color-
imetric; Cat. No.: ab102530, Abcam Company, UK). Glutathione
reductase (GR) activity in blood plasma was determined spec-
trophotometrically by monitoring the rate of NADPH oxidation at
340 nm [27]. Measurements were carried out on an Eppendorf
BioSpectometr spectrophotometer (USA).

Enzyme immunoassay. The concentration of endothelial nitric
oxide synthase (eNOS) was determined in blood plasma using the
ELISAKit for eNOS (cat. No. SEA868Hu; Cloud-Clone Corpora-
tion, USA). In blood plasma, the concentration of inducible nitric
oxide synthase (INOS) was determined using the ELISA Kit for
Nitric Oxide Synthase 2, Inducible (NOS2) (Cat. No. HEA837Hu;
Cloud-Clone Corporation, USA). In blood plasma, the concen-
tration of nitrotyrosine was determined using the ELISA Kit for
Nitrotyrosine (NT) (Cat. No. CEB863Ge Cloud-Clone Corporation,
USA). The concentration of metalloproteinase-2 (MPP-2) was
determined in blood plasma using the Human MMP-2 ELISA Kit
(Cat. No. KEO0Q77; Proteintech, Germany). All parameters were
determined using an Immunochem-2200 analyzer, USA.

Statistical analysis. All obtained research data were sta-
tistically processed using the software package Statistica for
Windows 13 (StatSoft Inc., No. JPZ8041382130ARCN10-J),
“SPSS 16.0", and “Microsoft Excel 2003". The arithmetic mean
(M), and the error of the arithmetic mean (m) were calculated. To
identify intergroup and intragroup differences, Student’s t-test and
Fisher’'s angular transformation were used. Selected statistical
procedures and algorithms were implemented as specially written
macros in the corresponding programs. For all types of analysis,
differences at p < 0.05 were considered statistically significant.

Results

Examination of patients before the start of treatment re-
vealed the following features in patients with intact periodontium
(relatively healthy): no signs of bleeding, tooth mobility or gum
inflammation were found, while patients in the control and main
groups had visual changes in the gums, such as swelling, bluish
tint, thickened edges, poor fit to the teeth, and changes in gum
contour, the presence of pathological pockets (up to 5 mm) with
serous and serous-purulent exudate, dental plaque, tartar, tooth
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Table 1. Molecular parameters of blood from patients with CGP before and after 30-day drug treatment

Groups of patients eNOS, pg/ml iNOS, pg/ml MMP-2, ng/ml Nitrotyrosine, ng/ml
Relatively healthy (intact periodontium), n = 30 61.8+4.7 128+0.8 0.8+0.03 2.8+0.11

Control group at admission, n = 30 18.3+4.5! 343+2.7 148+ 15" 234211

Control group after treatment for 30 days, n = 30 22.4+35! 324+65 8.240.5%! 18.3+ 1.9%

Main group at admission, n =30 179+2.1 36.3+2.7" 159+1.7* 24.7+2.11

Main group (Anakinra) after treatment, n = 30 55.6 £ 5.2%1# 152 +2.1%% 3.2+0.1%% 6.8 £ 0.5%1#

% the indicators are statistically significant compared to the data of the intact group (p < 0.05); *: compared to the data before treatment (p < 0.05); *: compared to the

control group (p < 0.05).

Table 2. Biochemical blood parameters of patients with CGP before and after 30-day drug treatment

Groups of patients GR, pM/l GPx, pg/ml SDH, nM/ml/min LDH, IU/L
Relatively healthy (intact periodontium), n = 30 48+0.7 7.8+0.3 26.8+1.3 342.8+34.1
Control group at admission, n = 30 2.3105! 3.3x0.7* 172+2.4* 545.4 + 62.1*
Control group after treatment for 30 days, n = 30 25+05! 37105 19.8+3.5! 427.3+51.2*
Main group at admission, n = 30 21+01 3.3+05! 172+15° 553.3+47.8t
Main group (Anakinra) after treatment, n = 30 4.0 £0.6%* 4.2 £0.2%4 19223 355.8 £37.5*

% the indicators are statistically significant compared to the data of the intact group (p < 0.05); *: compared to the data before treatment (p < 0.05); *: compared to the

control group (p < 0.05).

mobility, and signs of inflammation. Thus, the main signs of CGP
of moderate severity were identified and clinically confirmed in
patients.

Analysis of biochemical and enzyme immunoassay studies
of blood from patients with CGP in the control and main groups
before the start of treatment revealed signs of ischemia, signif-
icant inflammation, and activation of oxidative stress against
the background of disturbances in the nitroxidergic system and
deprivation of the antioxidant enzymatic system. Thus, before the
start of treatment in the blood of patients with CGP of both groups
were detected an increase in the concentration of nitrotyrosine by
8.3-8.8 times (p < 0.05) against the background of a decrease
in the activity of GR (by 52-56.2 %) and GPR (on average by
57.7 %) (p < 0.05) compared with the values of the intact group
(Tables 1 and 2).

All this indicates a significant activation of oxidative stress
reactions during periodontal inflammation. Also, in the blood of
patients with CGP of both groups before treatment, a decrease
in the activity of SDH (on average by 35.8 %), and an increase
in the activity of LDH (by 55.8-59.3 %) were found compared
with the values of the intact group (p < 0.05), which indicates the
manifestation of ischemia in periodontitis (Tables 2).

Before the start of treatment, an increase in the concentra-
tion of MMP-2 (by 18.5-19.8 times; p < 0.05) in the blood from
patients with CGP of both groups was recorded compared with
the values of the intact group, which indicated significant inflam-
mation (Table 1). The identified pathological processes occurred
against the background of an increase in the expression of INOS
(by 2.7-2.8 times) and a decrease in the expression of eNOS (by
70.4-71.0 %, p < 0.05) compared with the values of the intact
group (Table 1).

After a one-month course of CGP complex therapy (including
removal of dental deposits and plaque, rational hygiene, curettage
of periodontal pockets, vector therapy, pharmacotherapy), an
improvement in the clinical picture was revealed, such as reduc-
tion of hyperemia, bleeding gums, and bad breath. However, the
benefits identified were more pronounced in patients with CGP in
the main group, who additionally received Anakinra (1 mg/day)
via electrophoresis.

Thus, in patients of the main group, additional prescription of
IL-1 antagonist in the complex treatment of CGP led to a more
significant reduction in the depth of periodontal pockets (up to 1-2
mm, whereas in the control group — up to 3-4 mm), cessation of
discharge from them and epithelialization of their bottom, as well
as minimization of bleeding from the gums. A more pronounced
decrease in tooth mobility was also noted in the main group 30
days after complex therapy against the background of a more
pronounced improvement in the gum picture than in patients in the
control group (the mucous membrane was denser; the gums were
more tightly attached to the neck of the tooth, less edematous,
and did not differ in color from the intact gum).

Biochemical and enzyme immunoassay studies of the blood
from patients of the control and main groups one month after
complex treatment of CGP also revealed improvements, such
as reduced inflammation, inhibition of oxidative stress, normal-
ization of the nitrogen monoxide system. Thus, in patients of
the main group, with the additional administration of Anakinra
in the complex therapy of CGP, a significant decrease in the
concentration of MPP-2 in the blood (by 80 %) was observed
compared to the start of treatment. In the control group, the
level of MMP-2 decreased by 44.6 % compared to baseline
values (p < 0.05).
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The concentration of MMP-2 in the blood of patients in the
main group was lower than the concentration of MPP-2 in the
control group (p < 0.05), which indicates a significant increase
in the anti-inflammatory action of complex therapy due to the
inclusion of Anakinra.

A decrease in nitrotyrosine (by 72.5 %) was also observed
30 days after treatment compared to the initial values (p < 0.05).
The concentration of nitrotyrosine in the blood of patients in the
main group was lower than the concentration of nitrotyrosine in
patients of the control group after 30 days of treatment (p < 0.05).
Also, in patients of the main group, after 30 days of treatment,
anincrease in the activity of antioxidant enzymes was observed:
GR-by 1.9times, and GPX —by 1.27 times (p < 0.05) compared
to the initial values, which indicated an increase in the antioxidant
action of the therapy with the inclusion of Anakinra.

In the blood of patients of the control group, no significant
changes in the activity of GR and GPX were detected before and
after 30-day treatment. Also, in the blood of patients in the main
group after 30-day treatment, a decrease in INOS expression
by 58.1 % was detected compared to the initial levels (p < 0.05),
and an increase in eNOS expression by 3.1 times was detected
compared to the baseline data.

In patients of the control group, no significant changes in
the expression of NOS isoforms were detected before and
after treatment. Thus, the inclusion of Anakinra in the complex
therapy of CGP leads to normalization of the expression of NOS
isoforms and, possibly, enhances its anti-inflammatory effect by
interrupting NO-dependent proinflammatory mechanisms. No
significant changes in SDH activity were observed in the blood
of patients from either the control or main group before and after
treatment. However, a significant decrease in LDH activity was
detected, indicating a mild reduction in ischemic disturbances in
the periodontium after 30 days of treatment.

Thus, in the blood of patients in the main group, there was a
decrease in LDH by 33.4 % compared to the initial values of this
group (p < 0.05), and by 21.6 % — in the control group (p < 0.05).
We found a significant difference in the LDH activities of the main
and control groups of patients with CGP after 30 days of complex
therapy. Thus, the additional inclusion of the IL-1 receptor antago-
nist Anakinra in the complex treatment of CGP led to a significant
improvements in therapy results compared to basic therapy, as
evidenced by the results of clinical examination and the results
of biochemical and enzyme immunoassay studies, namely a reli-
able decrease in the levels of markers of inflammation, oxidative
stress, ischemia, and disturbances in the NO production system.

Discussion

CGP is a disease with complex causal mechanisms, which
includes both the interaction of pathogenic microorganisms and
human immune-inflammatory reactions, as well as genetic and
environmental factors [28]. The IL-1 family of interleukins, more
than any other cytokine family, includes key signaling molecules
that initiate and maintain periodontal inflammation [29]. IL-1[ is
mainly expressed by macrophages, dendritic cells, and can also
be expressed by gingival fibroblasts, periodontal ligament cells,
and osteoblasts. IL-1f triggers numerous inflammatory reactions,

contributes to the development of periodontitis, and can disrupt lo-
cal blood circulation, leading to generalized periodontal ischemia.
IL-1B acts as a powerful stimulant of bone tissue resorption and
affects the mechanisms of pyroptosis in the periodontium [30].
IL-1B increases the expression of collagenolytic enzymes, matrix
metalloproteinases (MMPs) promoting the degradation of the
extracellular matrix and leading to bone resorption and tissue
destruction [31].

Our data are consistent with the results of other studies,
which also showed significant expression of MMP-2 under the
influence of IL-1B, and which plays a role in modeling the extra-
cellular matrix, including periodontal tissues, and is associated
with the progression of periodontitis [23,24]. In addition, IL-13
stimulates the production of other MMPs, such as MMP-1,
MMP-3, and MMP-9, in osteoblasts, human periodontal liga-
ment cells, and gingival fibroblasts. Increased concentrations
of MMP-2 have been detected in blood and saliva samples,
and increased expression of MMP-2 mRNA has been detected
in fibroblasts, and connective tissue, adjacent to the sulcular
epithelium in patients with aggressive periodontitis [32]. Elevated
levels of MMP-2 were detected in blood and saliva samples, and
increased expression of MMP-2 mRNA was detected in fibro-
blasts of connective tissue adjacent to the sulcular epithelium
in patients with aggressive periodontitis [33]. IL-1B increases
the synthesis of proinflammatory and vasoconstrictor prosta-
glandins, stimulates osteoclastogenesis [12,16].

Our results on the nitroxidergic system disorder in patients
with CGP are confirmed by other studies, which demonstrate
that IL-1B8 enhances expression of iINOS in periodontal tissue
cells during inflammation and increases the production of NO
and its cytotoxic products. It was shown that an increase in the
gingival bleeding index, inhibition of platelet aggregation and
adhesion, a decrease in alveolar bone height, and an increase
in absorption were mediated by increased production of cytotoxic
NO products [30,34].

Increased production of cytotoxic forms against the back-
ground of antioxidant deficiency leads to the initiation of nitrosative
stress, a specific marker of which is nitrotyrosine. We and other
researchers found significant increase of nitrotyrosine levels in
the blood of and saliva of patients with CGP. Nitrosative stress
plays an important role in the progression of periodontitis and
directly, due to reactions of oxidative modification and nitrosyla-
tion of active sites of proteins, and nucleic acids, leads to tissue
damage, impaired regeneration, and increased inflammation in
the periodontium [35,36,37].

The activity of nitrosative stress and the resulting aggravation
of inflammation in the periodontium occurs against the back-
ground of deprivation of the glutathione system characterized by
a deficiency of reduced glutathione in the blood of patients with
CGP[38,39], as well as a decrease in the activity of GR and GPX,
which we identified in this research, and in the experiment [40].
Reduced GPX expression results in upregulation of the NF-kB
pathway playing a critical role in inflammation, acting as a central
regulator of the immune response; and oxidative stress activation
in periodontitis [41]. GSH regulates IL-1B-induced NO production
by modulating INOS mRNA expression, and also regulates the
expression of prostaglandins, proinflammatory cytokines, and is
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able not only to limit the negative effects of nitrosative stress, but
also to reduce inflammation [42,43].

In periodontitis, IL-13-mediated hypoxia results in decreased
SDH activity and a reversal of electron flow; and allows fumarate
to serve as the final electron acceptor in the electron transport
chain that subsequently leads to succinate accumulation. Excess
succinate stabilizes HIF-1q, inhibits prolyl hydroxylases, and
interacts with succinate receptor 1 (SUCNR1) on immune cells,
increasing periodontal inflammation. Increased expression of
SUCNR1 in the periodontium enhances the severity of periodon-
titis through an inflammatory response. High levels of succinate
against the background of SDH inhibition impair ATP synthesis
and oxidative phosphorylation, and increase ROS production
[44,45,46).

Excessive levels of IL-1p, a pro-inflammatory cytokine, along
with periodontal bacteria, such as P. gingivalis, T. forsythia, and
F. nucleatum, are directly involved in the formation of mitochon-
drial dysfunction in periodontitis leading to increased hypoxia,
oxidative stress, apoptosis of periodontal ligament stem cells
and gingival epithelial cells [47,48].

Taking into account the above, as well as experimental
data, the strategy of blocking IL-18 may have new prospects in
the treatment of CGP. Anakinra blocks both IL-a and IL-1$3, and
suppresses the production of TNF- a, MMP-9, MMP-2, MMP-8,
which trigger the inflammatory cascade. Thus, blockade of IL-13
inhibits increased expression of the nuclear transcription factors
AP-1and NF-kB, changes the behavior of target cells, and leads
to suppression of the acute inflammatory response, expression of
iNOS, MMP-2, NADPH oxidase, reduces the initiation of oxidative
stress, and mitochondrial dysfunction [49,50].

By inhibiting MMP-2 expression, Anakinra helps to slow down
the destruction of connective tissue, and bone loss associated
with periodontitis. By blocking IL-18, Anakinra reduces not only the
inflammatory response, but also ROS production, and decreases
IL-1B-induced deprivation of glutathione-dependent enzyme ex-
pression, and glutathione synthesis [51]. Increasing antioxidant
and cytoprotective components of the complex therapy of CGP
with the inclusion of Anakinra may be due to an increase in the
expression of HSP70 during the blockade of IL-1, as well as the
activation of redox-sensitive transcription factors AP-1, NF-kB
and NF-1, which increase the expression of GPX [52]. Anakinra
has some unique advantages over other biological medications
blocking IL-1. Anakinra has demonstrated an excellent safety
profile in long-term use in patients of all ages [53,54,55,56]. The
short half-life of Anakinra allows flexible dosing and reduces
excessive immunosuppression. In addition, rapid elimination of
the drug after discontinuation allows for more effective control of
adverse effects, such as hepatotoxicity, particularly in critically
ill patients [57].

Conclusions

1. Based on the conducted molecular-biochemical and clinical
studies, it was established that additional inclusion of the IL-1(3
receptor antagonist (Anakinra, 1 mg/day, 5 sessions of elec-
trophoresis) is effective in the treatment of chronic generalized
periodontitis.

2. Additional inclusion of Anakinra in the complex treatment
of CGP potentiates the anti-inflammatory effect of therapy, such
as a decrease in MMP-2 (p < 0.05) compared to the indicators
of patients in the control group.

3. The inclusion of Anakinra led to the development of an
antioxidant effect during complex therapy of CGP characterized
by a decrease in nitrotyrosine levels, an increase in the activity
of GR and GPX (p < 0.05) compared to the data of patients in
the control group, and an anti-ischemic effect characterized by
a decrease in LDH levels and an increase in SDH concentration
(p < 0.05) compared to the values of patients with CGP in the
control group.

4. Additional inclusion of Anakinra led to a decrease in INOS
expression, and an increase in eNOS expression (p < 0.05)
compared to the data of patients in the control group.

Prospects for further research. The results obtained demon-
strate a promising strategy of pharmacological blockade of IL-1,
which may have new prospects for the treatment of patients
with CGP.
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dapmakoTepaneBTHUHA Al CUCTEM TPAHCNIOPTY KBEPLETUHY
3a eKCnepMMeHTaAbHOro rocTporo pecnipaTopHoOro AUCTpeCc-CUHAPOMY,
CMPUYUHEHOr0 KUCAOTHOIO acnipaLi€eto
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MogaHo NporHo3He 06rpYHTYBAHHS it eKCNEpUMEHTaNbHE MIATBEPMKEHHS hapMaKkoTepaneBTUYHOI Ail KBepLeTU-
HY, iHKOpMOpPOBaHOTO Yy hocchaTninXxoniHoBi Ninocomm abo MaTpULiK MOBIAOHY, Y MOAENI FOCTPOrO PecrnipaTopHOro
AMCTPEC-CUHAPOMY, L0 iHOYKOBaHWiA iHTpaTpaxeanbHO acnipavjeto XopoBOAHEBOI KUCIOTH.

MeTa po6oTu — BCTAHOBUTM (heHOMeH thapmakoTepaneBTUYHOI Aii KBepLETUHY B CUCTEMaX TPaHCMOPTY Npu ro-
CTpOMy pecripaTopHOMY AUCTPEC-CUHAPOMI, 3yMOBMEHOMY KUCTIOTHOO acnipaLieto, 3a piaHuX crocobiB yBeAEHHS!
QNS eKCepUMEHTanbHOro 06r'pyHTYBaHHS NOLUMPEHHS! KMiHIYHOT TpaHCTALi BiGOMWX npenapartiB KBepLETHHY.

Marepiaau i metoau. [JocnimkeHHs 30iiCHEHO 3 AOTPUMaHHAM HOpM GioeTuki Ha Ginux Muwwax niHii Balb/c
(25-30 1, obox craten) i3 BiBapito 1Y «lHcTuTyT chbapmakonorii Ta Tokcukonorii HAMH Ykpaitn». Mogenb
rocTporo pecnipatopHoro anctpec-cuHapomy (FPOC) BigTBOptoBany iHTpaTpaxeanbHow iHcTunsuieto 0,1 N
HCI nicnsa aHecTesii nponodonom; KOHTPOMbHI TBAPUHM OTPUMYBanyW isionoriyHnin po3ynH. Brueyann aea
npenapartu: JlinonasoH® (ninocomansHa opma kBepLeTuHy) Ta KopBiTMH® (BOAOPO3YNHHUIA KBEPLIETHH).
3pasky BBOAWNM BHYTPILUHBOBEHHO Ta/abo iHransuiiHo 3a pisHuMK cxemamu npotsrom 5 ai6. EdekTusHicTb
OLiHIOBanM 3a BWKMBAHICTIO, 3MIHOKO Macy Tina, KMiHiYHUM CTaHOM Ta MOPAONOriel TKaHWH NereHb i cepus.
[ns rictonorii 3pa3ku cikcyBanu y coopmaniti, 3anusani B napaciH, 3pisv chapbysanu remaTokCuniH-e03MHOM
Ta AOCRigKyBanu CBITNOBOW Mikpockonieto. CTaTucTuyHy 0BpobKy 3hiNCHIOBaNW 3 BUKOPUCTAHHAM KPUTEPIto
LLlanipo-Binka, ogHodhakTopHoro aucnepcitHoro ananisy (ANOVA) abo kputepito Kpackena—Bonnica (p < 0,05).
Anania 3aicHiosanu y Microsoft Excel Ta 3 BukopucTaHHsM oHnaiik-kanbkynstopa Statistics Kingdom.

Pesyabtatn. BCTaHOBNEHO heHOMEH NiKyBarbHO-NPOMINaKTUYHOrO eekTy AOCTILKEHNX CUCTEM TPAHCNOPTY
KBEpLETUHY (nikapcbki 3acobw JlinodnasoH i KOpBiTWH) 3@ NPOTEKTOPHUM BMIIMBOM Ha AMHAMIKY BKWBAHOCTI
(3poctanHs o 100 %), Hopmanisaii kniHiYHOro CTaHy Ta Macu TBapuH 3a iHaykuii FPOC kucnoTHoto acnipauieto.
dapmakoTepaneBTUYHY [it0 iHranAuiHoOMo Ta iH'EKLiHOrO BBE4EHHS AOCMIMKEHUX NpenapatiB KBepLeTuHY
Bi3yasnisoBaHO 3a riCTO-MOPONOriYHOK KapTUHOK BIAHOBMEHHS CTPYKTYPU Ta NPOTUAIT 3ananbHOMY npoLecy
y TapreTHUX nereHsix i OpoHxax, wo rmboko ypaxeni y mogeni MPAC.

BucHoBku. OTpuMaHi ekcnepuMeHTanbHi pesynsTat MaloTb CNpusT 06rpyHTYBaHHIO KMiHIYHOI TpaHcnsuii
nikapcbknx 3acobiB Ha OCHOBI CUCTEM TPAHCMOPTY KBEPLIETUHY B MeAUYHIl TexHonorii nikyBaHHs MPAC.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 4(67). C. 314-320

Pharmacotherapeutic effect of quercetin delivery systems in experimental acute
respiratory distress syndrome induced by acid aspiration

N. V. Stepanova, Z. S. Suvorova, O. Ye. Yadlovskyi, G. S. Grygorieva, N. F. Konakhovych

Predictive justification and experimental confirmation of the pharmacotherapeutic effect of quercetin incorporated
into the phosphatidylcholine liposomes or the povidone matrix in a model of acute respiratory distress syndrome
induced by intratracheal aspiration of hydrochloric acid are presented.

Aim. To establish the phenomenon of the pharmacotherapeutic action of quercetin in transport systems in acute
respiratory distress syndrome caused by acid aspiration, using various methods of administration in order to
provide experimental justification for the broader clinical translation of known quercetin formulations.

Materials and methods. The study was conducted in compliance with bioethical standards using Balb/c mice
(25-30 g, both sexes) from the vivarium of the State Institution “Institute of Pharmacology and Toxicology of the
National Academy of Medical Sciences of Ukraine”. Acute respiratory distress syndrome (ARDS) was modeled
by intratracheal instillation of 0.1 N HCI after propofol anesthesia. Control animals received sterile saline. Two
drugs were studied: Lipoflavon® (liposomal quercetin formulation) and Corvitin® (water-soluble quercetin de-
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rivative). The samples were administered intravenously and/or by inhalation according to different regimens for
5 days. Therapeutic efficacy was assessed by survival, body weight dynamics, clinical status, and histological
examination of lungs and heart. Tissue samples were fixed in formalin, paraffin-embedded, sectioned, stained with
hematoxylin-eosin, and examined by light microscopy. Statistical analysis was performed using the Shapiro-Wilk
normality test, one-way analysis of variance (ANOVA), or Kruskal-Wallis criterion (p < 0.05). The analysis was
performed in Microsoft Excel and using the Statistics Kingdom online calculator.

Results. The phenomenon of the therapeutic and prophylactic effect of the studied quercetin transport systems
(drugs Lipoflavon and Corvitin) was established in terms of their protective effect on the dynamics of survival
(growth up to 100 %), normalization of the clinical condition and weight of animals during ARDS induction by
acid aspiration. The pharmacotherapeutic effect of inhalation and injection administration of the studied quercetin
preparations was visualized by the histo-morphological picture of structural restoration and anti-inflammatory
process in the target lungs and bronchi, which are deeply affected in the ARDS model.

Conclusions. The obtained experimental results should contribute to the justification of the clinical translation of

drugs based on quercetin transport systems in the medical technology of ARDS treatment.

Modern medical technology. 2025;17(4):314-320

locTtpuii pecnipatopruin guctpec-cuigpom (MPAC), B oc-
HOBI SIKOrO NEXMTb ANPY3HE 3ananeHHs NereHis i3 rocTporo
JVXanbHOK HEJOCTATHICTIO, MOXe BUHWKATU 3a Pi3HUX BaXKUX
MaToNoriYHMX CTaHIB (MHEBMOHIS Pi3HOTO reHesy, TpaBMa, CEmncuc,
acnipauist Hebe3neuHnx dhakTopiB, 30KpeMa BHACTIAOK BOEHHUX
i KatacTpodanbHux nogii) [1,2].

3aranbHi Hacnigku 6esnpeueneHTHoro nowvperHs MPOC
npw naHgemii COVID-19 [3,4] 6yno ouiHEeHO ik «<HENPUMYCTUMO
BWCOKY CMEpTHICTb 3a HeJOCTaTHbOI eheKTUBHOCTI hapmako-
Tepanii» [1,5]. Moka30Bo, Lo Ha TNi emMnipuyHOi noninparmasii
He3aMiHHUM KoMmnoHeHToM thapmakoTepanii TPAC € npotu-
3ananbHi npenapatu [3,6]. Liei daktop npw nikysanHi MPLC
aKTyaniye 3anuT Ha MpoTu3anarbHi 3acobu, WO NOEOHYHOTh
BaratodyHKLiOHANbHICTb Aii 3 HanexHUM npodinem 6e3neku.
[o Takmx 3acobiB Hanexutb npupogHuin 3,3’,4°,5,7-neHTa-
okcucnasoH keepueTuH (KB) [7]. Bucoka aHTMoOKCHMaaHTHA
akTuBHicTb KB (T. 3B. «yHiBepCanbHUA aHTUOKCUOAHT») BU3Ha-
4ae oro NOTYXHWIA NPOTU3anarnbHUiA NoTeHLian y NoeaHaHHi 3
TpOMOGiH-iHriByto40t0 | cnasmoniTuyHo Aieto [8,9], Lo BaXIIMBO
B KOHTEKCTi akueHToBaHoi npu MPAC akTuBaLii 3anansbHoro
kackagy i cuctemu 3ropTaHHs Kposi. Cneuudiky mexaHiamy
npoTM3ananbHoro eekTy BU3HAYaloTb faHi AOKiHr-aHanisy
in silico wogo Bnnuey KB Ha mogynsiLito CTPYKTYpu creLmniyHmnx
GiomilleHel LMKNOOKCUreHa3 BHACMigoK «rigpodob6HO-BoaHe-
BOI» B3aEMO/i 3 aMiHOKUCIIOTHUMW rpynamm 3 eHeprieto 38’ A3ky
nopsaky -9 kKan/mons [6).

[ouinbHicTs BukopucTanHs KB npu nikysaxHi MPOC npueep-
Ta€ yBary 4O CUCTEM WOro TPaHCMOPTY, ki 30aTHI NiABULLMTMI
BKpali HU3bKy Bi0A0CTYMHICTb iHAMBIAYanbHoro KB Ta opieHToBaHi
Ha napeHTeparnbHe YBEAEHHS, L0 HeODXiAHO 3a BaXKOrO CTaHy
nauieHTa 3i 3pyiiHoBaHum komnnaeHcom [10,11]. 3rigHo 3 Hapa-
TMBOM «CuncTeM TpaHcnopty nikiB» (Drug delivery systems), y
Lii poboTi gocnimkeHo niLeH3oBaHi npenapaty «JlinodrnasoH»
Ta «KopBiTuHY, ki CTBOPeHO Ha OcHOBI KB, iHKOprnopoBaHOro
[0 hocthaTnainxoniHoBMX NiNOCOM Ta 4O MaTpuLi NOBIZOHY
BiAMOBIOHO.

Merta poboTtu

BcraHoBuTH (heHOMeH hapmakoTepaneBTUYHOI Aii KB y
cuctemax TpaHcnopTy npu MPOC, 3yMOBNEHOMY KMCMOTHO

acnipaLieto, 3a pisHuX cnocobiB yBeAEHHS Ans eKCriepuMeHTasb-
HOro 0OrPYHTYBaHHS NOLUIMPEHHS KMiHIYHOI TPaHCTALi BiBOMMX
npenaparis KB.

Martepianun i meToAU AOCAIDKEHHA

Y pocnigpxeHHsix, Lo NpoBeaeHi BianoBiaHo [0 HopM Bioe-
TUKK, BrkopucTaHo 70 Ginux muweli ninii Balb/c Baroto 25-30 1
obox cTaten i3 po3seaeHHs BiBapito 1Y «IHCTUTYT chapmakonorii
Ta Tokcukonorii HAMH Ykpainuy. Micna kapaHTuHy TBapwH
PO3MOAINANM Ha rpynu 3a METOLOM PaHOOMi30BaHWX HOMEPIB.
TBapuH yTpumyBanu y nnacTuKOBKX KMiTKax Mo OOHIN TBApWHI
3 BifTbHUM JOCTYNOM [0 KOPMY Ta BOAM Y CTaHAAPTHUX YMOBaX
BiBapito (22—24 °C, sonorictb 30—70 %, UK OCBITNEHHS 12 rog,.
cBiTNo/12 rog. TempsiBa).

Mogenb roctporo pecnipaTopHOro AMCTPeC-CUHAPOMY
(FPLC), symoBneHoro kucnoTHoto acnipauieto (HCl-mogenb) [12]
BiATBOPOBAsM iHTpATpaxeanbHO iIHCTUNSLIEIO COMSHOI KUCNOTY
(0,4 N HCI, pH 1,5) 3 nonepeaHb0t0 aHeCTESIER0 BHYTPILLHbOBEH-
Ho nponocponom (0,1 mn/muiy, 1 % posunn). MNepen KMCROTHO
acnipauieto MULLI ronogyBsarnv NPOTAroM HOi, OTPUMYHOHK BOAY
ad libitum. KoHTponbHi TBapyHM NPOWLLIAM Taky camy NpoLeaypy,
are 3aMmiCTb COMSIHOI KUCMOTW iHTpaTpaxeanbHO OTPUMYBanm
CTepUIIbHN i3i0NOrYHMIA PO3UMH.

JNikyBaHHA NpOBOAMIM TaKUMK NpenapaTamu.

Tect-3pasok Ne 1. Mpenapar JlinocdnaesoH (cepist 11301321,
AT «®apmcTaHgapT-bionik») y popmi niodhiniaosaHOro nopOLLKy.
Cknag; neunTtuH-ctaHgapt — 550 wr, kBepueTuH — 15 mr, gono-
MiXXHa PEYOBIHA — TaKTO31 MOHOTIpaT.

Tect-3pa3ok Ne 2. Mpenapat KopsituH (cepisa 0540123,
HBLI «Bopuaricbkuin XP3») y dhopmi iodhiniaoBaHOro NOPOLLKY.
Cxnag; ksepuetuH — 500 Mr (y nepepaxyBaHHi Ha Cyxy peHOBUHY),
noBigoH — 450 Mr, JONOMiXXHa pevoBMHA — FiAPOKCHA HATPIto.

B ekcnepumeHTi TBapWH po3noainunun Ha BiciM rpyn, a came
[JBi KOHTPOIbHI (M0 5 TBApUH) Ta LWiCTb AocnigHMX (Mo 10 TBapwH):
1) KOHTpOMbHa rpyna — iHTaKTHI TBAPUHW; 2) BBEAEHHS TBAPUHAM
iHTpaTpaxeansHo 0,9 % po3dnHy HaTpito xnopuay; 3) TBapuHH
6e3 nikyBaHHs (HCl-vogenb); 4) TBapuHu, sKi oTpuMyBanu
NinodonasoH Wwnsxom iHransuinHoro BeeaeHHs (HCI-mopens);
5) TBapuWHK, ki oTpuMyBany JlinognaBoH LLNSXOM BHYTPILLHBO-
BeHHoro BeefeHHst (HCIl-mopens); 6) TBapuHW, ki oTpuMyBanm
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NinogpnaBoH WASAXOM iHransUinHOMo Ta BHYTPILLHEOBEHHOTO
BBefeHHs (HCI-momenb); 7) TBapuHu, siki oTpumyBanu KopsiTuH
LNSXOM iHransiuinHoro BBeaeHHs (HCI-mogenb); 8) TapnHm, siki
oTpumyBanu KOpBiTUH LUASIXOM BHYTPILUIHBOBEHHOMO BBELEHHS
(HCI-mogenb).

I3 3aCTOCYBAHHAM HU3KU He3anexHux ismko-XiMiyHuX
MeTOAIB NPOBEeAeHO SKICHY Ta KinbkicHy ineHTudikavito KB y
TecT-3pa3Kax Ta MiATBEPMKEHO VOro MiNOCOManbHWiA CTaTyc y
cknagi JlinodnasoHy.

B ycix nikyBarnbHuX cxemax TecT-3pasku 3acTocoByBanu y
BUIMAAi eMynbCii y cTepunbHomMy 0.9 % posumHi HaTpito Xropuay.
YBeneHy [03y npoaykTy (Mr/kr Macw Tina) po3paxosyBanu 3a
BmicToM KB 3 ypaxyBaHHsaM roro BmicTy KB y donakoHi Jlinodona-
BOHY abo KopBiTuHy.

NikyBanbHy akTuBHICTL JlinodnasoHy Ta KopeiTuHY OLiHe-
HO npoTtsirom 7 A6 nicnga sigTBopeHHss HCl-wogeni MPAC npm
BapitoBaHHi cnocobiB BBEAEHHS 3a TaKUMU CXEMaMW: a) OfHa
BHYTPILLHbOBEHHA iH' KLl GesnocepeHL0 nepes BiATBOPEHHAM
Mogeni, aani no 1 iH'ekuii koxHi 24 rog npotarom 5 aHis; 6) ogHa
iHransLis Yepes 2 rog nepeq BiATBOPEHHAM MOLENi, HACTYMHi iH-
ransuii pa3 Ha o6y 3 iHTepsarnom 24 rog npotarom 5 fi6; B) ogHa
BHYTPILLHbOBEHHa iH' KLt Ge3nocepeaHb0 Nepes BiATBOPEHHSAM
Mogeni, Aani — ofHa iHransuis Yepes 2 rog nicns BigTBOPEHHS
MOZeni, HaCTynHi iHransauii pa3 Ha o0y 3 iHTepBanom 24 rog
npotsrom 5 ai6.

OuiHtoBanu BnnmB TeCT-3paskiB Ha BKMBAHICTb, 3MiHU Macu
Tina Ta KMiHiYHWiA CTaH TBapUH NpoTsrom 6 Aid micns iHgyKuii
IPOC. KniHiyHWiA ornsg TBapuH 3MiACHIOBaNK 3@ YTPUMaHHS B
pyKax Ha BigKpWTIN NMOLLWHI ABivi Ha oBy.

[Mp1 MOpEONOrivHNX JOCTIMKEHHSX 34ICHIOBANM EBTaHA3i0
TBaPUH g, nerkum eoipHAM Hapko3oM Yepes 24 rof nicns ocTak-
HBOTO BBEAEHHS Mpenapaty. 3pasku TkaHuH dikcyBanm B 10 %
HeWTpansHOMy dopManiHi, NPOBOAWNM AerigparTallito B eTaHon
Ta BMiLLlyBanun y napadiHosi 6noku. 3pisu 3paskis 3abapentoBanu
reMaToKCUIiH-€03MHOM Ta BBYanu Ha CBITNOBOMY MIKpOCKONi 3
doTo-peecTpaLieto.

Yci ekcnepumeHTarnbHi NpoLeaypy BiAnoBigaoTb BUMOram
MetoaunyHux pekomeHaauin [depxaBHoro dhapMakomnoriyHoro
ueHTpy MO3 Ykpaitu Ta 6ioeTniH1x cTaHgapTiB (MPOTOKON Bifg
25.09.2025 poky Ne 01.09.25, 3aTBepmKeHin Ha 3acigaHHi Komicii
3 nuTaHb BioeTukn Y «IHCTUTYT chapmakonorii Ta TOKCUKONOrii
HauioHanbHoi akageMii MeguyHux Hayku YkpaiHny).

CratuctiyHy 06pobKy ekcnepuMeHTanbHNUX pesynsTaTie
3AiCHIOBaNK 3a AOMNOMOrO0 METOAIB BapiaLiiHOI CTAaTUCTUKN.
lMonepenHbO 34iICHIOBANM NEPEBIPKY Ha BIAMOBIOHICTL 3aKOHY
HOpMaribHOM PO3MoAiny 3a gonomoroto kputepito LLanipo-Binka.
[Ons gaHux, Wo BiAnoBigany 3akoHy HOpMarnbHOrO PO3noAiny,
3aCTOCOBYBaNM NapameTpUyHi METOAW, 30KpeMa OfHOGAKTOPHMI
avcnepciimin aHania (ANOVA). Y Bunagkax BigXvneHHs Big
3aKOHY HOPManbHOrO PO3NOZiNy BUKOPUCTOBYBaNM Hemapame-
TpuuHi MeToan — kputepin Kpackena—Bonnica. OnpautoBaHHs
MacvBy fjaHVX 34iliCHIOBaNM 3a JOMOMOTOL) CTaHLaPTHOrO NakeTa
Microsoft Excel Ta cneLianiaoBaHoro oOHnanH-kanbkynstopa cra-
TUCTUKK. BigMIHHOCTI MiXX eKCriepUMEHTanNbHUMM pesyrnbTaTtamu
BBaXanu JOCTOBIPHAMY Npu piBHI 3HavyLocTi p < 0,05.

Pe3yabtatu

Y mabnuysx 1 Ta 2 HaBegeHO pesynbTaTh OLUIHIOBAHHS
thapmakornoriyHoi aktusHoCTi JlinopnaeoHy Ta KopsiTuHy 3a
MOKa3HWUKaMM BUXMBAHOCTI Ta Macu Tifnla TBapuH, LLIO BN,

Micns sinTBopeHHs HCI-moaeni MPAC Bia3HaveHo HeraTuBHY
JMHaMIKy BUXMBaHOCTI: 3pocTaHHs 3arnbeni Big 10 % o 60 %
TBapWH y nepiog Big 1 4o 7 gobu (mabn. 1). MNatonoris cynposo-
[KyBanacb 3HUXEHHSM PYXOBOi aKTUBHOCTI, 3arafibMOBAHICTIO,
nTO30M. TBApPWHYM NepedyBanit y HEMPUPOAHIN Nosi. [uxanbHui
LVKN Ta mnbrHa auxanHs Gynu nopyLueni. CnoxuBaHHs ixi Ta
BOAM BYro CyTTEBO 3HIKEHO, LLIO CYMPOBOAKYBASIOCh 3HIKEHHSAM
Baru Tina TBapuH (mabn. 2). MeBHe NOKpaLLeHHs CnocTepirany
Ha 7 poby micns MOAentoBaHHs MaTonorii, ane BigHOBMEHHS!
KMIHIYHOrO CTaHy TBApUH He BiabyBanocs.

[Micns iHTpaTpaxeanbHOT IHCTUNALLT ¢i3ioNorivYHOro Po34nHY
XOJHa TBapUHa He 3arHyna, Xo4a Bif3Ha4eHO BiAHOCHE 3HUKEHHS
PYXOBOI aKTUBHOCTI Ta Baru Tifla 3a NOBHOTO BiAHOBMNEHHS CTaHy
TBapWH A0 7 [obw.

KB y gocnigxeHux cuctemax TpaHCnopTy, LU0 BBEAEHi 3a 3a-
MPOMOHOBAHMMM CXEMaMW, MPOTHO30BaHO CMPABIISIE MiKyBarbHY
naito Ha Tni HCl-mopmeni M'PAC.

[HransuiiHe, BHYTPILHBOBEHHE Ta KOMBIHOBaHE (BHYTPILL-
HBbOBEHHE 1 iHransLiiHe) 3acTocyBaHHs JlinodhnaBoHy NpakTYHO
3anobirano 3arubeni TBapuH (nuLle 3a B/B yBeAeHHs 3arnbens
20 % Ha 7 neHb; nopieH. 60 % natonorisi). Mpotsirom Tpox 4i6 nic-
N MOZEeNtoBaHHA NaTonorii BifHOBMIOBANNCh PYXOBa aKTUBHICTb
i KOOpAMHaLLis pyXiB, TOHYC MYCKyMaTypu Ta [YXaHHs TBApHH.

BHyTpiLLHbOBEHHE 11 iHransLiiiHe 3actocyBaHHs KopBsiTUHY
CYTTEBO 3MeHLyBano 3arubenb TBapuH: Ha 40 % Ta 30 %
BIAMOBIOHO Ha 7 AeHb crnocTepeeHHs. Mpu LboMy NpoTSrom
[BOX A6 36epiranoch 3HWKEHHS PyXOBOi aKTUBHOCTI MULLEN (3
MOPYLUEHHSIM KOOpAMHALLi pyXiB, NTO30M, 3HWXEHHSM TOHYCY
MYCKynaTypu Ta KiHUIBOK, YCKNagHEHHSM AWXaHHS), ane Bxe
3 3 0obun CnoCTEpPEXeHHs CTaH TBApWH, SIKi BIKUMMW, 3HAYHO
MOKpaLLyBaBCs.

dapMakosoriyHy akTUBHICTb 060X TECT-CCTEM TPAHCMOPTY
KB xapakTepnaye TakoX NO3UTUBHWIA BNAMB Ha AWHAMIKy Macu
Tina, Lo HaNPWKIHLi Nepioay cnocTepexeHHs 3acsigvye npupoa-
HWIA Habip Bary TBapwH, Togi sik y HCl-mopeni MPOC cepeaHs maca
3Hu3nnack Ha 10,5 % (3a 3HWKXEHHSI CNOXMBAHHS XXi Ta BOAW 5K
YaCTUHM NATONONYHOI KMIHIYHOT KapTWHK) (mabr. 2).

3asHaunmo, Lo chapmakonoriyHa aist flinodnasoHy Ta Kop-
BITUHY 3@ BMIMBOM Ha BWXWBAHICTb i AWHAMIKY Macu TBapuH
nigTBepMKeHa 3a BCiX 3aCTOCOBAHUX CXEM YBEAEHHS!, MPUYOMY
MOPIBHSHO BULLMIA €DeKT OCATHYTO 3a CyMILLEHHS BHYTPILLHBO-
BEHHOIO 1 iHransLiiHoro 3actocysaHHs JlinodnasoHy.

BHacnigok BiaTBopeHHs acnipauinHoi HCI-mogeni Bepidi-
KOBAHO XapakTepHi MopdonoriyHi o3Haku MTPLOC sk Taxkoro
3anarbHOro ypaxeHHs NereHis Ta BisyaniaoBaHo hapmakoTepa-
nesTUYHMI ehekT KB y gocnimkeHnx cuctemax TpaHenopty KB.

Possutok MPLC BusBNsieTbCs Y nereHsx i 6poxxax (puc. 1
ma 2) BUPaXXEHNM MOBHOKPOB'SIM 3 anbTepaLieto CTiHKM CyavH,
3ananbHAMK 3MiHaMU NEreHeBOro IHTEPCTULS Ta NapeHXiMu
(y T. 4. bopmyBaHHsM abcueaytodoi NHEBMOHIT) 3 Habpsikom
nepubpoHXianbHOT Ta NepUBACKYNSPHOT CMOMYYHOI TKAHWHK Ta
iHcinkTpaLieto nimdoLmTamu, NposiBaMmm BPOHXIONITY, AMAY3HUM
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Puc. 1. AereHi muluei B acnipauinHi
HCl-mopeni TPAC. MiaeHAOTEAIaAbHI HabPsK
B iHTUMI apTepii, HePiBHOMIPHE NOTOBLLEHHS
Ta rodppoBaHICTb ii BHYTPILLIHbOI eAaCTUYHOI
MeMbpaHu, HabPAK IAaAKOM'S30BHX BOAOKOH
i PO3LUMPEHHA MPOCTOPIB MK HUMU. Tema-
TOKCUAIH Ta €03UH.

Puc. 2. \ereHi muLuen B acnipauiiHin HCl-vo-
peni TPAC. BorHuiue emdisemu Ha nepudepii
AEreHeBOi YacToUKM. [eMaTOKCUAIH Ta E03MH.

Tabamusa 1. Bnans pocAiAKeHHX TecT-3paskiB KB Ha BixmBaHicTb TBapuH npu FTPAC y MOAEAI KUCAOTHOI acnipaLyii

I'pyna TBapuH KinbkicTe TBapuH y rpyni Ha AeHb CNOCTEPEKEHHS:

KiNbKiCTb TUX, WO BMXMNW/BUXiAHA KiNbKICTb

BuxigHa 1 neHb 3 neHb 5 neHb 7 neHb
KoHTponb (iHTakT) 5 5/5 515 5/5 5/5
IHcTunauis — 0,9 % posunH NaCl 5 5/5 5/5 5/5 5/5
Acnipauis — HCI-Mogenb 10 9/10 6/10 5110 4/10
HCl-mopens + JlinodnasoH (iHransuis) 10 10/10 10/10 10110 10110
HCl-vopenb + JlinodnasoH (iH'exwjis) 10 1010 1010 10/10 9/10
HCl-vopens +JlinodnasoH (iH'ekuis Ta iHranswis) 10 1010 10110 10/10 10/10
HCl-vopens+KopaiTuH (iHransis) 10 1010 1010 9/10 8/10
HCl-mopens +KopBiTuH (iH'ekuist) 10 1010 10110 10/10 8/10

Tabauusa 2. Bniave pochiaXeHKX TecT-3pa3kiB KB Ha auHamiky Macv TBapuH npu FTPAC y MOAEAI KucaoTHoi acnipalii (M + m)

Ipyna TBapuH Maca Tina TBapuUH Ha AeHb CNOCTEPEXEHHS,
BuxigHa 3 peHb 7 OeHb

KoHTponb (iHTakT) 254 +11 26,1+1,6 272+04
IHcTunsuis — 0,9 % posunH NaCl 29,7108 281+23 288+34
Acnipauist — HCI-Mogenb 29,4+09 257+25 26,3+2,3
HCl-vmopenb + JlinodnaeoH (iHranswis) 295+12 282+13 29,7+1,3
HCl-mopens + JlinodnasoH (iH'exwis) 26,704 264+09 272+0,3
HCl-mopenb + JlinodnasoH (iH'ekyis Ta iHranswis) 232+08 247+09 252+0,7
HCl-mopens + KopBiTuH (iHransuis) 30,1%£2,9 286+25 292+24
HCl-mopens + KopBiTuH (iH ekuist) 28,8+0,7 264+19 281122

NHEeBMOIOPO30M i APiOHIMM BOrHMLLaMK eMdi3eMn NereHeBoi
napeHximu [13]. Ha nepudepii nereHis — AiNsHKA NOBHOKPOB'S
Kaninsipis, NOTOBLLEHHS KOMIPKOBWX MEPETMHOK, @ TaKOX APiOHi
BOrHWLLIA KDOBOBMINMBIB | HAKOMWYEHHS! B MPOCBITaX anbBEONspHUX
MiLLieyKiB excyaaty. Y crnn3osili 060mnoHLj OpoHXiB Bif3Ha4eHo au-
CTPOChiYHi 3MiHM eniTenito 3 BOrHULLAaMM rinepnnasii Ta metannasil.

BusineHo rnmboki MopdhonoriyHi 3MiHK, LLO BKa3yHTb Ha YLu-
KOZPKEHHs CTPYKTYpY NereHis came BHacnigok acnipalii XiMivHoro
4nHHUKa (HCI), Ta NpakTMYHO BiACYTHI 3MiHM 3@ BRacHe iHTpa-
TpaxearbHOro BTpYYaHHS 3 iIHCTUNALLEO i3ionoriYHOro posynHy.

NikysansHuin BnnuB Jlinodhnasory Ha Tni HCI-mogeni Busiens-
€TbCS 3HAYHOI0 NPOTUAIELD NATONONYHUM MOPIONOTYHUM 3MiHaM
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y nereHsix i GpoHxax (puc. 3-6): MigCUNEHHSIM PE3NCTEHTHOCTI
CTIHOK KPOBOHOCHMX CYOMH Ta CM30BOi 0DOMOHKM 3a nuwwe
MOMIPHOIO NMOBHOKPOB'S OPraHiB; 3MEHLLEHHAM 3anasibHuX 3MiH
NereHeBoro IHTEPCTULIS Ta NapeHXiMu; BigCyTHICTIO abcuecis i
abcLenyto4oi MHEBMOHIT; NuLle ApiBHUMM BOrHULLaMK eMdideMm
Ta MOHOHYKNeapHoT iHdinsTpaLi.

3okpeMma, iHransLinHe sactocyBaHHs JlinodnasoHy 3axuLiae
TepMiHanbHi OPOHXIONK Ta anbBeonM CTPYKTYP PECTipaTOPHOTO

Puc. 3. \ereHi muiuen B acnipauinHin HCl-mo-
Aeni TPAC. BHyTpilUHbOBEHHE BBEAEHHSA
NinopraBoHy. MomipHe MOBHOKPOB'Sl BEH i
KaninapiB y Pi3HKUX AIAAHKAX AereHb, APIOHi
MOHOHYKAEapHi iH®IALTPATH iHTEPCTULIA
Ta AereHeBOi NapeHxiMu. [eMaToOKCUAIH Ta
€03MH.

Puc. 4. /\ereHi muLLen B acnipaLiiHin HCl-vio-
peni TPAC. IHransuiiHe BBeaeHHA Ainodna-
BOHY. YacTkoBa iHQiAbTPaALIA AereHeBoro
IHTEPCTULLIA MOHOHYKAEAPHUMU KAITUHAMM.
[eMaToKCHAIH Ta €03MH.

Puc. 5. AereHi muwen B acnipauinHin
HCl-mopeni TPAC. IHranauinHe BBEAEHHS
AinodAaBoHY: PO3LLMPEHHS NPOCBITIB API6-
HUX 6POHXIB | GopMyBaHHA BPOHXOEKTASIB.
[emMaToOKCHAIH Ta e03UH.

Puc. 6. \ereHi muLuen B acnipaLiiHin HCl-vo-
Aeni TPAC. CymicHe BHYTPILLHbOBEHHE Ta iH-
ranaLiiHe BBeAeHHS AinodAaBOHY: MOMiPHUIA
HabpsAK Ta iHGIALTPALIA MiXaAbBEOAAPHUX
neperopoaock AimbouuTamu i Makpodarowm-
Tamu. [eMaToKCHAIH Ta €03VH.

Puc. 7. \ereHi muLien B acnipaLifHin HCl-vio-
Aeni TPAC. [HransLiHe BBEAEHHSA KOPBITUHY:
AMCTPOGIUHI 3MiHM eniTeAito 6poHxa APiGHOro
Kanibpy, 3an0BHEHHS NPOCBITY 6PoHXa MyLI-
HOM i 3AYLLEHUMU KAITUHAMK. [EMATOKCHAIH
Ta €03MH.

BiZAINKy, 3anobiratoum po3BUTKY BEHTUMALINHO-NEPMYIINHMX
MOpYLLIEHb sk MexaHiamy po3suTKy [PLC. 3MeHLLIEHHS 3ananbHoi
iHCpiNbTpaLLii NIereHiB MOHOHYKIIEapHUMU KNiITUHaMM Ta HiBento-
BaHHs1 AucTpodii GPOHXIaNbHOrO eniTenito NiCns YLIKOMKEHHS!
KMCMOTHUM YMHHWKOM 3a iHransiLinHOro BBEAEHHS NiNOCOManbHOI
cuctemu TpaHenopty KB He BuKnovae MoXnuBocTi Gesnoce-
pefHbOro BMMBY cypdaktaHTonogioHoro gocdoninigHoro
KOMMOHEHTa NiNoCoM Ha craoBy 060MOHKY BPOHXIB.
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AkTuBHiCTb KOpBITUHY LL0OA0 BiHOBMEHHS MOPONOriYHOT
CTPYKTYPU YpaKeHWX opraHiB Gnmsbka 3a nposisamu Ao i
JlinognaBoHy, xo4a JeLo NocTynaeTbCs 3a PiBHEM BMNMBY
(puc. 7): He 3HUKaE ocepeakoBa NimdoumMTapHa iHgInsTpaLis
no nepudepii GPOHXIB Ta MOMIPHO 3aNOBHEHMX KPOB'tO CYAWH,
sKa CynpoBOAXYETbCS Bakyonisauieto uutonnasmu. Xapak-
TEPHO, LU0 3a iHranswiHoro BeeeHHs! KopBiTuHY 36epiranoch
nputamanHe HCI-mofeni acnipallinHOro ypaXeHHs CTOHLLEHHS]
CTIHOK BPOHXiB, @ TaKOX rinepnnasis Ta rinepTpodis MyKOLUTIB,
BHACITi4OK YOro B MPOCBiTax BPOHXIB COCTepirani CKynyeHHs!
MYLMHY pa3soM i3 AUCTPOMIYHO 3MIHEHUMM KNiTUHAMK BPOHXi-
onsipHOro enitenito (puc. 7). Taka MopdonoriyHa kapTuHa ypa-
XEHHs1 BpoHxiB Moxe ByTi NOB’A3aHa 3 BifOMUMY HACMigKaMu
iHransuinHOro BNANBY NOBIAOHY [14], WO CTAHOBUTL MaTPULLO
KB y cuctemi TpaHcnopTy.

3aranom nikyBanbHo-npodpinakTnuHmin edoexkt KB y gocni-
[PKEHUX cUcTeMax TpaHCMopTy LLoAo hakTopis MOponoriyHoT
kapTuHu ypaxkeHux npu MPOC TapreTHUx opraHis MpUHLMNOBO
30iraeTbcs, ane € Halo4YeBMAHILLMM 3@ CYMICHOTO iHransLiiHOro
Ta i’ ekuinHoro BBeeHHs JTlinodnasoHy, LLo 3abe3nedye BkvBa-
HICTb, BIGHOBMEHHS KNiHIYHOTO CTaHy Ta HopMani3aLto AMHaMIku
Macu Tina TBapuH.

06roBopeHHA

OTpumaHi pesynbraTi OCTIMKEHHS AaKTb 3MOry Norubu-
TW PO3YMIHHS PONi @HTUOKCUAAHTHIUX (PNaBOHOIOHMX CMONYK Y
Kopekuii roctporo pecnipatopHoro guctpec-cuiapomy (MPOC),
30Kpema Ha MoZeni KUCnoTHo acnipaii [12]. BusisneHa noanTus-
Ha AuHaMika BUXMBAHOCTI, KIMIHIYHOMO CTaHy Ta MOPONOriyHoi
CTPYKTYPM NETEHIB Y TBAPWH, Siki OTpUMyBanu JlinocdnaeoH abo
KopBiTuH, CBIRUUTL NPO NOTEHLLian 3acToCyBaHHS LiMX Npenapartis
K 3acobis ans Tepanii MPLC.

Mpobnema nikysanHst FPOC nonsirae y 6aratodhakTopHOCTi
1ioro naToreHesy — MOedHaHHI 3anarnbHOro kackady, okcuaa-
TWBHOTO CTpecy, eHaoTenianbHoI ANCAYHKLIT Ta NOpYLIEHHS
Bap’epHoi GhyHKLUii anbBeonspHo-kaningpHoi Membpanu [1,2].
TpapunuinHa dhapmakoTepanis, cCnpsiMoBaHa InLe Ha YCYHEeHHS
3ananeHHst abo NOKpaLLEeHHs OKCHreHaLlii, YacTo He 3abe3nevye
BiJHOBINEHHS NEreHeBoi TKaHWHU Ta 3anobiraHHs BTOPUHHUM
YpaeHHsM [5]. A pesynbtatit HaLwoi poboTU LEMOHCTPYHTh, LU0
LiinecnpsiMoBaHe BUKOPUCTaHHS (hiaBOHOILHWNX KOMMEKCIB, 30-
kpema y ninocomanbHii (JlinodnasoH) Ta noBigoHHi (KopBiTuH)
nikapcbkux hopmax, 3aaTHe BNnvBaTh Ha Aekinbka KIio4oBuxX
NaHOK naToreHe3y ofHoYacHo [6].

BwxusaHicTb TBapuH nicnst moaentosaHs 'PLC € iHTerparnb-
HWUM NMOKa3HWKOM eDeKTUBHOCTI Tepanii. 3a yMOB 3aCTOCYBaHHS!
JNinochnaBoHy NpakTM4YHO NOBHA BIACYTHICTb NETanbHOCTI CBig-
YNTb NPO CYTTEBE 3HMKEHHS CUCTEMHOTO TOKCUYHOTO HaBaHTa-
XEHHS i, IMOBIpHO, NPo cTabiniaaLlito PyHKLOHANBHOI LiNiCHOCTI
nereHeBux CTPYKTYp. [opiBHSAHO 3 LM, KOpBITUH, X04a 1 BUSIBMSIE
3HAYHWI 3aXVCHMI edpekT, NocTynaeTbes TinodriaBoHy, Lo MOXe
OyTI NOB'A3aHO 3 MEHLLO BIOAOCTYMHICTHO aKTUBHOI PEYOBMHM
npu iHransAyinHOMy BBEAEHHI Ta cneundikoro noBidoHOBOI Ma-
TpuL, SiKa YMOBINbHIOE BUBINBHEHHS KBEPLIETUHY.

MopdonoriyHi JaHi NiATBEPIXKYIOTh, LLIO FOMOBHUM e(hEKTOM
NMinodpnaBoHy € 3MEHLLEHHS CyaUHHOI MPOHWKHOCTI, HaBpsiKy 1

KNITWHHOI iHGINbTpaLii nereHeBoi NapeHxiMu. Takwin BUB y3-
FOMKYETHCA 3 BiLOMVMM BMACTUBOCTAMM NMINOCOMAIbHUX CUCTEM
— MOKPALLEHHAM JEMOHYBaHHS aKTUBHOI PEHOBUHN Y TKAHWHAX i
ctabinizauieto membpaH. Lie gae amory npunyctuty, Wo edekT
NMinodhnaBoHy 3yMOBMEHWIA HE NULLIE aHTMOKCUMAAHTHOIO A€t
KBEpLETWHY, ane i MembpaHocTabinisyroumm Ta cypdakTtan-
TonogioHUM edpektom chochoninigHoi 06onoHkm [8]. OctaHHe
0cobn1BoO BaXMBe Ans NiATPUMaHHS NOBEPXHEBOI aKTUBHOCTI
anbBeon, 3anobiraHHs ix konancy W Hopmanisawii ra3006MiHy —
kntovoBux npobnem npu MPAC [13].

BigHOBEHHS MacK Tina y TBapuH, LLO OTPUMYBaIM fikyBaH-
H$, Biobpaxxae HopManisaLlito MeTaboniyHOro CTaHy i NoKpaLLeH-
HS1 3arasibHOi XXUTTE3OATHOCTI, L0 KOPENoe 3 MOPAOMNONiYHUMM
croctepexeHHsmU. Li 3miHv cigyaTh Npo BiAHOBMNEHHS aneTuTy,
aKTMBHOCTi Ta €HEPreTMYHOro 0BMiHY NICNS 3HWXEHHS PiBHS
CMCTEMHOTO 3ananeHHs.

[NopiBHANBHUIA aHani3 ePEKTUBHOCTI CXEM BBELEHHS NOKa-
3aB, WO KoMOiHOBaHe 3acTocyBaHHs JlinodnaBoHy (iHekujiiHe
Ta iHransuinHe) 3abesnedye HanBULLIA NikyBanbHWiA ecbekT. Lie
MoXe OyTn pesynsTaToM CUHEpri3aMy MiX LBUAKOK CUCTEMHOK
i€t Mpu BHYTPILLHBOBEHHOMY BBEAEHHI Ta NIOKANbHUM BMSIMBOM
npenapary Ha Crn30BYy AUXarbHUX LWASXIB NPy iHransuinHomy
HaOXOmKeHHi. Takuii Nioxia BioKpyBae NepCnekTVBM Ans po3pod-
kv KOMBIHOBaHWX CXeM Teparnii, OpieHTOBaHUX Ha BaraTopiBHEBMI
3aXMCT JIEreHEBOI TKAHWNHM.

OTxe, oTpUMaHi pesyrnsTaTit He NuLLe NigTBEPIKYIOTh edpek-
TUBHICTb JlinodpnasoHy Ta KopsituHy B nikyeanHi MPAC, ane i
OKPECTIOKTh HOBI Migxodm Ao Tepanii uiei natonorii. 3anpono-
HOBaHa MOZENb CBiAYMTb, LU0 NOEAHAHHS aHTUOKCUOAHTHOI
aKTVMBHOCTI oriaBOHOIZIB 3 MEMOPaHOMPOTEKTOPHUMY BTACTUBOC-
TSMM NINOCOMANBHOIO HOCis MOXe ByTU KIHO4YOBMM HaNPSIMOM
CTBOPEHHI 3aC00iB, 30aTHUX HE MPOCTO 3HWXXYBATU 3ananeHHs, a
/1 BIQHOBMIOBATM (DyHKLIOHANbHY LiNiCHICTb NEreHeBol TKaHUHN.

[NopaHi pe3ynbraTii MatoTb He NULLIE eKCrepUMEHTanbHE, a i
NpUKIagHe 3HaYeHHs: BOHU (POPMYHOTb OCHOBY 1151 CTBOPEHHS
koMBiHOBaHMX iHransuiHo-cucTeMHmx npotokonis Tepanii MPAC,
OpIEHTOBAHMX Ha BiOHOBINEHHSI CTPYKTYPHOI Ta (PYHKLOHANBHOI
LIiMiCHOCTi NereHeBoi TKaHWHMK, O 3anMLIaeTbCs OAHUM i3 Hal-
aKTyanbHiLLMX 3a4a4 cyyacHoi naTodisionorii AuxaHHs.

BucHoBKHU

3rigHo 3 meToto pobotu, B acnipauiiHin HCl-mopeni MPAC
BCTAHOBNEHO (PeHOMeEH (hapMaKOroriYHOi akTUBHOCTI KBepLe-
TUHY B C/CTEMAX WOr0 TPAHCMOPTY 3a Pi3HUX NapeHTepasnbHUX
CcnocobiB yBEOEHHS, LLO BUSBMSETHCA 3pOCTAHHSIM BUKMBAHOCTI
(mo 80-100 %), HopmanisaLieto KMiHIYHOTO CTaHy Ta AMHaAMIKU
Macu Tina TBapuH, BiGHOBNEHHSAM MOPCONOTiYHOT KapTUHK ypa-
KEHWX TapreTHUX OpraHiB.

MepcnekTMBM NoAAAbLUMX HAYKOBUX AOCAIAKEHb MOB'AI3aHi
3 MOXIMBICTIO PO3LUMPEHHS KIiHIYHMX MOKa3iB 3aCTOCYBaHHS
BiJOMWX NpenapartiB kepueTuHy (JlinodnasoH®, KopBiTH®)
Yy TNiKyBaHHi roCTPOro pPecnipatopHOro AMCTPEC-CUHAPOMY Ta
iHLUMX hOpM rOCTPUX YpaXKeHb fereHb. MoganbLui ekcrnepumen-
TarnbHi Ta KniHiYHi poboTy MatoTb ByTU CNPsIMOBaHI Ha BUBHEHHS
e(eKTUBHOCTI KBEPLIETWUHY NPU Pi3HUX ETIONOrMYHMX BapiaHTax
POC Ta yTouHeHHs pexxumiB 4o3yBaHHs. OTprMaHi pesynbraty
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Brexit Ta papmaneBTUUYHA rany3b Beankoi bputaHii:
PEryAaTopHi 3aX0AM, AOCTYNHICTb MEAUYHUX TEXHOAOTIH
Ta AOCBIA ANA YKpaiHK

10. B. dinen®*B, 0. I. AnekceeB?ACPEF

"HaLlioHaAbHUI YHIBEPCHTET «3anopidbka MoAiTeXHiKa», 3anopixxs, YkpaiHa,
23anopi3bkuit AePXaBHUIA MeANKO-GapMaLLEBTUUHWI YHIBEPCUTET, YKpaiHa

A - KOHLIEMLIS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs cTaTtTi; E - peparyBaHHs cTaTTi;
F - octatouHe 3aTBEPAXEHHS CTaTTI
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MTaHHs NpaBoOBOro perynioBaHHs papMaLleBTUYHOT chepy € HaA3BUYaANHO aKTyarnbHUM, agxe Bid Lboro
3aneXuTb He NNLLIE EKOHOMIYHA CTabiNbHICTL AepxaBu, ane it 300poB’s Ta 6e3neka rpomagsH. Buxia Benu-
koi BpuTanii 3 €C 3ymoBMB HEOOXiAHICTb NepebynoBN CUCTEMM PETYMIOBAHHS, SKa paHiLle 3Ha4YHOK Mipoio
I'PYHTyBanacs Ha eBponericbkomy 3akoHoAaBcTBi. [icns Brexit kpaiHa 3iTkHynacs 3 BUknukamn hopMyBaHHs
aBTOHOMHOI CUCTEMU, LLIO BPAX0BY€e HaLiOHamNbHi iHTEPeCK Ta MixHapoaHi 3060B’A3aHHS.

MeTa poboTu - npoaHanisysaTti TpaHcopMaLlito NPaBoBOro perynoBaHHs hapMaLeBTUYHOI ranysi y Benwkiin
BpuTaHii nicns Brexit Ta BU3HauMT MOXNMBOCTI aganTauii Lboro A4oCBiay ANs BAOCKOHaNEHHS YKpaiHCbKOro
3aKkoHoZaBcTBa y cdepi hapmaLeBTUKK.

Marepianau i metoau. EmnipuyHy 6a3y CTaHOBNSITb HOPMATUBHO-MPaBOBI akTW Benukoi bputaHii Ta €C, Mix-
HapogHi ctaHgaptv (ICH, PIC/S), a Takox Haykosi mybnikauii Ta 3BiTu perynsitopHux opranis (MHRA, EMA)
i M>kHapodHUX opraHisaLii. [HpopmaLinHWiA nowwyk 3aiicHeHo B 6asax eur-lex.europa.eu Ta legislation.gov.
UK i3 BUKOPUCTAHHSAM KITOYOBUX MOHATH Brexit, «thapmavueBTnyHa [isnbHICTbY, «perynsatopHa gisnbHICTbY.
3acTocyBaHHs CUCTEMHOTO, KOMNApPaTUBHOTO, ICTOPUYHOTO Ta KOHTEHT-aHani3y 4ano 3Mory BUSIBUTY MPaBoBi
3MiHu nicna Brexit Ta oUiHATK iXHii BNNMB Ha dhapMaLeBTUYHY ranysb.

Pe3yabtatn. [loBeAeHo, Wo cchopmoBaHa npoTarom Garatbox pokiB 3akoHogasya 6asa, ska perynioBana
tbapmaueBTU4HY cchepy Benvkoi BpuTanii, Ha novatok Brexit 6yna ctanoto Ta eektmeHo. MpoaHanizosaHo
MpaBOBWIA CTaTyC OCHOBHOTO perynstopa dapmauesTnyHoi ccpepu Benukoi Bputanii — UK Medicines and
Healthcare products Regulatory Agency (MHRA).

MigkpecneHo, WO He3BaXarym Ha MOMITUYHI W ekoHOMIYHI 3MiH MHRA 36eperno cBot HesanexHicTb Ta
OnepaTWBHICTb Y BAAYI NiLEH3I, KOHTpONi 3a 06irom nikapcbkux 3acobiB i BNPOBaMKEHHI iHHOBALNHMX Mia-
xogiB Ao perynioBaHHs. Came 3aBAsku LbOMYy BpUTaHChKi (hapmaLeBTUYHI KoMMaHii 3Mornu aganTyeaTucs
10 HOBMX YMOB, 36epertit KOHKYPEHTOCTPOMOXHICTb | HaBiTb PO3LLIMPUTY CBIll BNIUB HA MiXKHAPOLAHWX PUHKaX.
Pa3om 3 TUM y npoLeci perynioBaHHs ranyai iCHyBanu YUCneHHi TpyAHOLL.

lMpuaineHo ysary B3aemoaii MHRA i3 eBponeicbkumu perynstopamu, 3okpema EMA. Ha nigctasi nposegeHoro
aHanisy 3anponoHOBaHO LLNAXY BUKOPUCTaHHS AocBidy Benvkoi bputaHii Ans BAOCKOHaNeHHs yKpaiHCbKOro
thapmaLeBTUYHOTO 3aKOHOAABCTEA.

BucHoBKMu. Brexit 3Ha4HO BNNMHYB Ha (hapMaLeBTUYHUIA PUHOK Benukoi BpuTaHii, CTBOPMBLLIM SIK MOXIMBOCTI,
TaK i BUKNMKM NS perynsatopHoi cuctemu. [oceig Benvkoi BpuTanii y npouecax agantauii dhapmaueBTny-
HOro 3aKoHofaBCcTBa nicns Buxogy 3 €C moxe 6yTi 3acTocoBaHWiA YKpaiHO 3a Aesikummu Hanpsimamu. Tak,
CTBOPEHHS BinbLL FHYYKOi CUCTEMM PEECTPALLii, 3aCHOBaHOI Ha MiXXHapPOZHWX CTaHAapTax, ONOMOXE 3HU3UTU
GropoKpaTUYHe HaBaHTaXeHHs!. IHTerpaLis 3 MixHapoLHUMY perynsTopamu, Takumu sik FDA | EMA, nonerwintb
€KCMopT YKpaiHCbKKX NiKIB i NABULLMTL JOBIPY [0 HALOHANbHOI CUCTEMU KOHTPOSTHO SKOCTI.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 4(67). C. 321-328

Brexit and the UK pharmaceutical industry: regulatory measures, accessibility
of medical technologies and experience for Ukraine

Yu. V. Filei, O. H. Aleksieiev

The issue of legal regulation of the pharmaceutical sector is highly relevant today, as it affects not only eco-
nomic stability of the country, but also public health and safety of its citizens. Following its withdrawal from
the EU, the United Kingdom faced the need for a restructuring of the regulatory system, which was previously
based largely on European legislation. After Brexit, the country encountered the challenge of developing an
autonomous framework that takes into account national interests and international obligations.
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The aim of the study is to analyse the transformation of the legal regulation of the pharmaceutical industry in
the United Kingdom after Brexit and to identify the possibilities of adapting this experience to improve Ukrainian
legislation in the field of pharmaceuticals.

Materials and methods. The empirical basis includes UK and EU legislation, international standards (ICH,
PIC/S), as well as scholarly publications and reports from regulatory authorities (MHRA, EMA) and international
organizations. Data were retrieved from eur-lex.europa.eu and legislation.gov.uk using the key terms “Brexit,”
“pharmaceutical activity,” and “regulatory activity.” A combination of systemic, comparative, historical, and
content analysis enabled the identification of post-Brexit legal changes and the assessment of their impact
on the pharmaceutical industry.

Results. It is proved that the legal framework governing the pharmaceutical sector in the UK at the beginning of
Brexit, which had been formed over many years, was stable and effective. The authors analyse the legal status
of the main regulator of the UK pharmaceutical sector — UK Medicines and Healthcare products Regulatory
Agency (MHRA).

It is emphasised that despite political and economic changes, the MHRA has maintained its independence and
efficiency in issuing licences, controlling the circulation of medicines and introducing innovative approaches to
regulation. It is thanks to this that British pharmaceutical companies have been able to adapt to the new condi-
tions, maintain their competitiveness and even expand their influence in international markets.

At the same time, the process of regulating the industry has not been without problems, on the contrary, numerous
difficulties have arisen. Attention is paid to the interaction of the MHRA's interaction with European regulators,
in particular the EMA. Based on the analysis, ways of using the UK’s experience to improve Ukrainian pharma-
ceutical legislation are proposed.

Conclusions. Brexit has had a significant impact on the UK pharmaceutical market, creating both opportunities
and challenges for the regulatory system. The UK’s experience in adapting its pharmaceutical legislation
after leaving the EU can be applied by Ukraine in some areas. For example, the creation of a more flexible
registration system based on international standards will help reduce the bureaucratic burden. Integration
with international regulators, such as the FDA and EMA, will facilitate the export of Ukrainian medicines and

increase confidence in the national quality control system.

Modern medical technology. 2025;17(4):321-328

[NuTaHHs NPaBOBOIO peryrnoBaHHs (hapMaLeBTUYHOT cdheput
€ Ha/A3BMYaNHO aKTyarnbHUM Y Cy4acHOMY CBITi, a[pKe Bif LibOro
3anexuTb He NuLLe eKoHoMIYHa CTabiNbHICTL Aepxasu, ane 1
300poB’s Ta Besneka ii rpomaasH. Buxig Benukoi Bputanii 3
€C 3ymoBuB HeobxigHiCTb nepebyaoBK CMCTEMM NPaABOBOTO
perynoBaHHs apmauesTnyHoi ranysi [1]. PaHilwe 3HauHy ya-
CTWHY HOpM i CTaHZapTiB Y Ui cchepi BU3HaYano eBponencbke
3aKOHOABCTBO, Lo 3abe3neyyBano rapMOoHi3aLilo 3 pUHKOM
€C. Micns Brexit kpaiHa 3iTkHynacs 3 BUKNMkamu (popMyBaHHs
ABTOHOMHOI CUCTEMM PETYIIIOBAHHS, SIKa MaE BPaxoByBaTh sk
HaLlioHarnbHi iHTepecK, TaK i MixHapoaHi 3000B's13aHHS.

BuBueHHs gocsigy Benwvkoi BputaHii y ccepi npaBoBoro
perynoBaHHa hapmaLeBTUYHOI ranysi nicnsa Brexit € gouins-
HUM Ans YkpaiHuy 3 KinbKoX BaxMBMX npudmH. INo-neplue, Le
MnoB’s3aHo 3 ped)opMyBaHHAM YKPAiHCbKOrO 3aKOHOAABCTBA
BIZMOBIAHO [0 €BPONENCHKNX CTaHAapTiB. YkpaiHa nepebysae
B NpoLieCi rapMOHi3aLii CBOro 3akoHoAaBcTBa 3 HopMamu €C
y Mexax Yroau npo acoujaito, Tomy focBig Benvkoi BpuTanii,
fKka nicng Buxoay 3 €C apanTtyBana CBOE peryntoBaHHsa [0
HOBMX peanii, Moxe AOMOMOITH YKpaiHi YHUKHYTU MOAIGHWX
TPYAHOLLIB, SiKi MOXYTb BUHUKATW B NPOLECi rapMOHi3aLlii Hopm
i3 3000B'I3aHHAMM Nepes MiXkHapogHUMK napTHepamu [2].

Mo-apyre, BUBYEHHS Takoro JocBigy Oyde cnpusitv Ha-
npaLtoBaHHIO MeXaHi3MIB L0A0 3abe3neyeHHst HaLlioHanbHMX
iHTEPECIB Yy KOHTEKCTI rmobanisauji.

[No-TpeTe, 3 ornsapay Ha Te, Wwo Benuka bputaHis nicns Brexit
3iTkHynacst 3 notpedoto 3abe3neqnTy 6GanaHc Mixk aBTOHOMHICTHO
BMaCHOrO PEryrnoBaHHs Ta iHTerpaLlieto y rnobanbHi puHku, ons

YkpaiHu Lien JocBig Takox Oyae LiHHUM, afpKe kpaiHa nparHe
36epiraty cBOI iHTEpecH y cdepi OXOPOHW 300POB’S, BOGHOYAC
IHTErpyYMCb Y MiKHAPOZHI CUCTEMU KOHTPOIIO 3a AKICTHO
nikapcbkux 3acobis, Taki sik ICH, PIC/S i BOO3.
lMo-ueTBepTe, BMBYEHHS BINOBIAHOMO JOCBiAY Benwukoi
BpuTaHii fjae MOXIMBICTb HaNpaLoBaTh 3ax0au MOCKIIEHHS!
KOHKYPEHTOCMPOMOXHOCTI (hapMaLieBTUYHOT ranysi. dapma-
LeBTWYHa ranysb Benukoi bpuTanii nicna Brexit siTkHynacs
3 HeoOXigHiCcTIo 30epeKeHHsT KOHKYPEHTOCMPOMOXHOCTI Ha
CBITOBOMY PUHKY, 0COBNMBO MiCNst BTpaTV nepe.ar CrifbHOro
puHKy €C. YkpaiHi, sika nparHe 3MiLHUTI CBO (hapMaLeBTUYHY
ranysb Ta po3BMBaTW EKCMOPT NikapCbkux 3acobiB, AOLINbHO
BMBYMTM OPUTAHCHKMIA JOCBIA 30€pEKeHHS AIKOCTI NPOAYKLii Ta
BMNPOBaKEHHS HOBUX MiXXHAPOLHUX CTaHAAPTIB.

Omxe, gocsig Benukoi BputaHii nicns Brexit € WiHHUM gns
YkpaiHu B KOHTEKCTi pedhopMyBaHHs hapMaLleBTUYHOI cdhepy,
3abe3rneyeHHs BUCOKMX CTaHAAPTIB AKOCTI Ta BiANOBIAanbHOCTI,
iHTErpaLii 4O MiKHApOOHUX PUHKIB Ta CTBOPEHHS Cy4acCHOI,
aBTOHOMHOI NPaBOBOI CUCTEMM PETYIIOBAHHS.

Mera crarTi

[NpoaHanisysaTu TpaHcqopMalLLito NPaBOBOrO PErYMtoBaHHS
tbapmaveBTuyHOI ranysi y Benukin BpuTanii nicnsa Brexit Ta
BM3HAYMTW MOXIMBOCTI aganTaLlii Liboro AoCBIidy AN BAOCKO-
HaneHHs YKpaiHCbKOro 3akoHOAABCTBa Y cdhepi hapMaLeBTHKN.
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Martepiaan Ta MeTOAU AOCAIAKEHHA

EmnipnyHoto 6a30t0 OCTIMKEHHS BUCTYNAOTb 3aKOHOAaB-
cTBO Benwmkoi BpuTanii, Wo perynioe apMaueBTyHy ranysb
nicnsi Brexit (3okpema, akTu, NpuinHsTi ypsigom Benukoi bputaii
Ta MHRA); pernamentn Ta gupektusu €C [3], ki gisnn go
Brexit i BnnvBanu Ha GpuTaHCbke 3aKOHOAABCTBO Y Ll cdhepi;
MiKHapOaHi yrogy Ta cTaHgapTv, Hanpuknag, ICH (MixHapoaHa
paga 3 rapMmoHisadii TexHiyHux Bumor) i PIC/S. Kpim Toro, em-
nipuyHy Basy cTaHOBNSATb HAYKOBa Nepioanka, 3BiTH ekcrnepTiB
i NpaKkTWKiB 3 dhapMaLeBTUYHOTO NpaBa, a TaKoX aHamTUYHi
3BiTU perynstopHux opraHis (MHRA, EMA) Ta mixxHapogHmx
opraHizauin (BOO3).

[ig Yac focnigKeHHs BUKOPUCTAHO CUCTEMHUIN METOA, 3a
[ONOMOTOK SIKOTO OnpaLbOBaHO HOPMATMBHO-MPABOBI aKTy
Benukoi bputanii Ta €C gns BUSBNEHHS 3MiH, ki Bigbynmcs
nicns Brexit, Ta IxHbOro BNNMBY Ha hapMaLeBTUYHY rasysb.
3acTocyBaHHSI KOMMapaTUBHOIO METOAY Aano MOXMUBICTb
30iNCHUTM NOPIBHAHHA BPUTAHCHLKOrO OCBIAY PEryMoBaHHs
thapmaLeBTUYHOI chepu 3 NpaBoBUMM cucTeMamm EC. Takox
MPOBEAEHO aHarni3 po3bikHOCTEN y niaxogax [0 pUaNYHOI
BiANOBiAAnNbHOCTI Y hapMaLeBTUYHI cdepi. IcTopuyHNiA
METO[, BUKOPUCTAHO 3 METOK BMBYEHHS PO3BUTKY perynio-
BaHHs papmaveBTUYHOI ranysi y Benukiin bputanii go Ta
nicns Brexit, Wo Aano 3Mory ouiHUTY AUHaMIKY 3MiH Ta TXHI0
00r'pyHTOBAHICTD.

Crparerist iHthopMaLiiHOro MoLUyKy nonsirana 'y goopmysto-
BaHHi METUW JOCHIA)KEHHS Ta NOCTAHOBKM BiANOBIAHNX 3aBAaHb.
lMowwyk 3aiNCHIOBaNK B TakuX enekTpoHHUX 6asax, sk eur-lex.
europa.eu Ta www.legislation.gov.uk i3 BUKOPUCTAHHAM TaKuX
KMYoBUX NOHATL: Brexit, «dapmaueBTMyHa QisnbHICTb»
(pharmaceutical activity), «perynsitopHa gisinbHicTby (regulatory
activity).

YacoBwii gjianasoH nyonikaLlii, siki CTaHOBMIW [Kepero 40-
CIimpKeHHs, noumHaeTbes 3 2017 poky. BogHouac 6esnocepen-
HbO HOPMATUBHI aKTW, Lo Bynn 06’€KTOM BUBYEHHS], AATOBAHI
pokamu, siki BiAnoBifaKTb KOHKPETHOMY nepioay. [logaTkoso
npoBedeHo KoHTeHT-aHani3 3giTiB MHRA ta EMA 3 meTtoto
KifbKICHOTO OLiHIOBaHHS 3rafloKk Npo perynsaTopHi 6ap’epn Ta
IXHiVi BNNWB Ha iHHOBaLii y dhapMaLeBTUYHIN caepi. Lli meToan
[anu 3MOry He N1LLIe OnmcaTy NPaBOBi 3MiHK, ane N OLHUTY iXHi
npakTU4Hi Hacnigku ans Benvikoi Bputarii Ta cchopmyntoatu
pekomeHaaLii Ans YkpaiHu Ha OCHOBI OTPUMaHNX JaHuX.

Pe3yabtatin

lNpaBoBe peryntoBaHHs hapmaLeBTUYHOI cdhepn y Benukii
BpuTanii, 3okpema B AHrmii, Mae rnmnboki iCTOpUYHI KOpeHi, Lo
CAralTb CepenHbOBIvYS. 3 PO3BUTKOM MeAWLMHU Ta dhapma-
Uil y KpaiHi NocTynoBo popMyBanucs OCHOBU HOPMATUBHOTO
KOHTPOTHO, SIKi 3 4acOM NEepETBOPUIACS Ha Cy4acHy cUCTeMy
perymnoBaHHs.

Ferner R. Ta Aronson J. y cBOEMY AOCRIZKEHHI NOB'A3y-
t0Tb MOYATOK 3aKOHOAABYOrO PErymMoBaHHS hapMaLeBTUYHOI
JisinbHocTi i3 1540 pokoM, Konu nig Yac npa.riHHA KOPOMs
leHpixa VIII 8 AHrnii 6yno npunHato 3akoH «[po anTeyHi To-
Bapwu, nikv Ta pedi» (Pharmacy Wares, Drugs and Stuffs Act).

Y LibOMy 3aKOHi BnepLUe Ha Nikapis Oyno noknageHo yHKLo
KOHTPOMIO AinbHOCTI anTekapis. Jlikapi Manv nepesipsTy npo-
ZyKLito hapmaLeBTiB Ta B pasi BUSBNEHHS AeDeKTiB 3HULLYBATH
Taki niku [4]. MoHag cTopiyys hapmaueBT Bym 3anexHi Ta
NiOKOHTPOMbHI Nikapsim, i Tinbk1 B 1617 poui ix cnpobu HabyTw
aBTOHOMIi focarnu ycnixy, konv koponb Akie | 3acHyBaB bna-
FOYMHHY CMIfIKY MUCTELTBa anTekapis, AisnbHICTb AKOI NpuBena
fo nosieu y 1618 poui nepuoi Papmakonei JloHaoHa [5].

Y 1707 poui Byno topuanyHo 3akpinneHo 06’eaHaHHs Te-
puTopin LWoTnangii, Yenbcy Ta AHrmii y Benuky BpuTanito, a B
1801 poui yrBopeHo CrnonyyeHe Koponisctso Benukoi bputaHii
Ta Ipnangii, Lo Aano 3mMory yaroguTi 3aKOHOAaBCTBO Y cdhepi
thapmaLeBTUYHOT AiSNbHOCTI, amxe A0 Lboro ii perynosanu
3aKOHOAABYI aKkTU BigMOBIAHMX KpaiH, sKi BigpisHsAnach Big
aHIMIACbKUX 3aKOHIB.

Tak, y Lotnangii Kapn Il y 1681 poui ytBoprB KoponiBcbky
xaprito nikapis EguHOypra, 4o NOBHOBaXeHb SIKOi Bxoguna
rnepesipka NikiB B anTekax Ta 3HULLEHHS! HEAKICHOT NpoayKLii B
pa3i HeoOXiaHOCTI. BUroTOBMNEHHS | TOPTiBIKO Nikamu JO3BONSNN
nnwe TM ocobam, siki ckranu HeobxigHWA ek3ameH [6].

B IpnaHgii y 1691 poui 6yno ctBopeHo Konerito nikapie
koponesu Ta koponst Ipnangii. [Jo noBHoBaxeHb Konerii Bxo-
[UNo OKpeMe 3aCTOCyBaHHSA NokapaHb Y BUrnagi wrpadis
abo nosbaeneHHs BoNi 40 14 AHIB 3a peanisayito HesKICHUX
nikis [7].

3akoHopascTBO BenukobputaHii nicns XIX cronitts xa-
pakTeEpU3YeTLCS cnpobamy BNopsiaKyBaTh Ta BPErynoBaTu
LiANbHICTb yCix cy0’ekTiB, AOTUYHMX A0 hapMaLeBTUYHOI
JisnbHocTi. OgHMM i3 HanpsiMiB Byrno BU3HAYEHO NaTeHTyBaH-
HS1 TOPrOBESbHUX 3HaKIB BUPOBHUMKIB hapmaLeBTUYHOI Mpo-
ZyKLUii Ta BCTAHOBMEHHS BiAMNOBIAANLHOCTI 32 X MOPYLUEHHS.
MapanenbHo 6yno HanpauboBaHO 3aKOHOAaBdy 6asy Lofo
BUOKpEMMNEHHS hapMaLeBTUYHOI NPoayKLii Sk aBTOHOMHOMO
06’ekTa onogaTkyBaHHs. Tak, 3rigHo i3 3akoHom «[1po Mapky-
BaHHs nikiB» (1802), Oyab-ska NpoayKLis, sIKy NO3WLioHyBany
K KOPUCHY Ans MikyBaHHA abo NpodinakTuky 3axXBOPHOBaHb,
Marna nignsratv onoaaTkyBaHHIO LUMSIXOM crinati repboBoro
360py. 3akoH «[po oTpyTy Ta thapmaLito» (1868) nepenbavas
BeZleHHs peecTpy (hapMaLeBTiB i BU3HAYaB MOBHOBaXEHHS!
dapmaLeBTNYHOI CNifku, Sika BUCTyNana opraHoMm atectauii
(hapmaLleBTiB Ta akpeauTauii antek. Takox y LbOMY 3aKOHi
BrepLie Byno Ha 3aKOHO4ABYOMY PiBHi BU3HAYEHO MOHATTS
thanbcudpikadlii nikis (pasom i3 anbcudikalieo NpoaykTis
XapyyBaHHS Ta HaMoiB), @ came Sk «CyMilli, Hebe3neyHoi ans
3a0poB’a» [8].

Morogpxyemock i3 gymkoio R. Ferner Ta J. Aronson, Lo
thapmaLieBTnyHe 3akoHogascTeo XVIII ta XIX cTonitb He Mormno
3aXMCTUTY MOBHOK MO HACENeHHS Bif LKIANUBOTO BMSMBY
HesiKiCHWX | Hebe3neyHuX MikiB Ta He CHOpMYBano HaNeXHoI
CUCTEMIU KOHTPOSIO LWOAO BiAMOBIAHOCTI MiKIiB 3asBNEHNM
TepaneBTUYHUM BracTUBOCTSM. BogHovac Byno 3anovarko-
BaHO MepLUi NO3WTVBHI 3aKOHOAABYI 3aX0ay LOA0 0OMEXeHb
3aranbHOro NPoAaXy OTPYMHWX PEHOBMH, @ TAKOX OrONOLLIEHHS
thanbcudikalii NikiB K HE3aKOHHOI AIANBHOCTI Ta BU3HAYEHHS
HanpsiMiB 6opoTbOM i3 LM siBMLLEM [4]. HasBaHi 3aKoHM cTanw
6a30t0, Ha OCHOBI KO 3AiNCHI0OBaNM Po30yaoBY hapMaLeBTy-
HOro 3akoHofaBcTBa Benvkobputanii y XX cToniTTi.
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MepLui 3akoHopaBui akTv XX cToniTTs 6ynm peakLieto ypsgy
Ha rnobarbHi ICTOPUYHI Ta reononiTYHI Nogji, Lo BiabyBanuch
y Tol yac. Hacamnepep e ctocyeTbes epLuoi ceiToBOI Bil-
HW. Tak, 3akoH «[po 3axuct koponiecteay (1914) BBiB MOBHY
3ab0poHy Ha peanisawito HapKOTUYHKX Nikapcbkux 3acobiB
(koHoNnNi, KOKaiHy, MOpdiHY) Byab-IKOMY UneHy 30PONHMX CUn
koponiscTea. Hagani B3arani 6yno 3abopoHEHO iMMOPT Lnx
npenapartiB 4o kpaitu [9]. Kpim Be3anocepenHix BiiCbKOBUX
BTpaT, HacniakoM nogin MepLuoi cBiTOBOI BilHW CTano 3Ha4He
30iMbLLEHHS BIMaKiB BEHEPUYHMX 3aXBOPIOBaHb. 3p03yMiBLLY,
LLIO Taka cuTyauis nigpusae 6oe3gaTtHICTL apMii, ypsia 3anpo-
BaMB [OCUTb €(DEKTVBHI KPOKM Ha 3aKOHOA4ABYOMY PiBHI LLLOAO
MOCUNEHHST KOHTPOIHO 32 AIAMNbHICTIO OCIB, sIKi BUrOTOBMANM iKW
Bi Lx XBOPOD. Byrno 3Ha4HO PO3LLMPEHO Neperik CekcyanbHMX
3MOYMHIB, @ TaKOX BBEAEHO KpUMiHamNbHY BiAnoBiAansHIiCTb 3a
OMaHMMBY peknamy nikis Ta NikyBaHHS TakMX 3aXBOPHOBaHb
[10,11].

HacTynHi poku nosHaueHi cnpobamu aepxasy BAOCKOHa-
NUTK perynsaTopHuUi BNNMB Ha (hapMaLeBTUYHY AisnbHICTb
3a jBOMa OCHOBHWMW HampsiMamn — 3axMCT NpaB iHTENekTy-
anbHOi BNAcHOCTI Ta MiHiMi3aLis Hebe3nekn Bin NMikapCbkux
3acobiB (J13). 3akoHom «[po nikv Ta dhapmauito» (1941) Byno
3arnpoBafkeHo CYTTEBE OOMEXEHHSI peknamMn MaTeHTOBaHIX
N3. Kpim Toro, BBEAEHO [0OAATKOBI YMOBW LLOAO YMaKOBKM
npenapariB, 30kpema LLoAo HeobXigHOCTI 3a3HavaTi Ha Hilt
XapakTep i KifbKiCTb akTUBHMX crionyk [12].

OpHUM i3 HaNBAXKNMBILLMX 3aKOHIB, HOPMU SIKOTO CrPUSANN
3Ha4YHOMY PO3BUTKY hapmaLeBTUYHOI cdhepu BenukobpuTanii,
ctaB 3akoH «[po nikapcbki 3acobuy (1968). Okpemi HoBenm
LibOro akta bynu, AiNCHO, peBomtoLiiHUMK. Tak, ynepLue 6yno
3anpoBaKeHO MeXaHi3M nileH3yBaHHs hapMaLeBTUYHOI faj-
ANbHOCTI Ta PETENBHO ONMCAHO NiLIEH3iNHI YMOBW 41151 CyD ekTiB
thapMaLEeBTUHHOTO PUHKY. TepMiHOMOriYHO 6Yro BU3HAYEHO Taki
MOHATTS, 5K «6e3nekay, «ePeKTUBHICTbY Ta «SKICTb NIKAPCHKMX
3acobiBy; 3anpoBafKeHO nepeniki peLienTypHMX Ta bespeLien-
TypHux J13. BBEEHO 1 iHLLi BUMOTW, 30Kpema LLOoA0 NaKyBaHHS,
MapKyBaHHS Ta NPOMOLLT (papmaLeBTUYHOT npogyKuii [13].

Mepuoro ciuHsa 1973 poky BenvkoGpuTaHis cTana YneHom
€BponencbKoro eKOHOMIYHOIO COH3Y, | PaBOBE PerymnioBaHHs
(hapMaLEBTMYHOIO CEKTOpa NOCTYNOBO CTasiv 34iNCHIOBATH 3a
Hopmamu €C. 3 METOH KOMMMEKCHOTO JOCTIIKEHHS BBaXXAEMO
3a HeoDXigHe MPOBECTU PETPOCMEKTUBHUI aHasi3 PO3BUTKY
€BpOMNeNcbLKOro hapmaLueBTMYHOTO 3aKOHO4aBCTBa. Tak, Y
1965 poui Paga €sponu npuinmae Qupektuy 65/65/€EC «[po
HabnWXeHHs NONOXeHb, BUKNAAEHUX Y 3aKOHOAABUMX, HOpMa-
TUBHWX Ta aAMIHICTPATMBHYX aKTaX, LLIO CTOCYHOTLCS 3anaTeHTo-
BaHUX nikapcbkux 3acobiBy [14]. Y 1975 poui, cuctemaTtmaytoun
yBECb AOCBIA Ta 3000yTKM y cchepi rapMOHisaLlii eBponecbLKoro
hapmaueBTUYHOrO 3aKoHodaBcTBa, Paga €sponu npuimMae
Lie OOMH OOKYMEHT LOA0 HabmumkeHHs nonoxeHb — Opyry
anpektuy 75/319/€EC Big 20.05.1975 p. [15]. Po3bygoBytoun
MPOLIEC rapMOHi3aLlii HaLliOHamnbHMX rany3eBrx 3aKOHO4ABCTB
kpaiH-unenis, Paga €sponu y 1983 poui npuitHsana Tpetto Ju-
pekTuBy 83/574/€EC cTOCOBHO LibOro nutaHHs [16].

BinbLL YiTKO BU3HAYEHO paMKy 41t BUPOOHMLITBA reHepny-
HVX NikapCbkmx 3acobiB kpaiHamu €C, BLOCKOHANEHO TEPMIHO-
norivyHuiA anapart dhapmaveBTuyHol ranysi. [qupextusa 89/381/

€C, aKy O6yno npuitHsTo 14.06.1989 p., LOMOBHIOE NOMNOXEHHS!
rnonepeaHix AMPEKTUB LLOAO rapMOHi3aLlii HaLioHaNbHKX 3aKo-
HOZABYMX MOMOXEHb (hapMaLeBTUYHOMO CEKTOpa 3 BUMOramy
€C, a Takox BCTAHOBMIOE creLiarnbHi YMOBU ANS MIKapCbKyX
3aco0iB, siki BUTOTOBMIOKOTbL 3 MIOACHKOI KPOBi abo nnasmu Ta
3aCTOCOBYKOTb Ha TepuTopii kpait €C [17].

Y 1992 poui npuiHaTo Oupektvsy 92/27/€EC, ska byna
MOKN1KaHa rapmoHi3yBaTui nigxogn 40 MapkyBaHHs J13 Ta
iHcbopmaLlii npo nikapcbki 3acobu, PO3MILLEHOI Ha YMakoBLi
thapmaLieBTUYHOT NPOAYKLii. Y AOKYMEHTI HaronoLleHo, Lo
Taka iHgopmalLis Mae, nepLu 3a Bce, 3abe3neyyBatii BUCOKMI
piBEHb 3axuCTy cnoxwveadie. Jepxaeam — uneHam €C 6yno
3a00pOHEHO MEPELLKOMKATH PO3MILLEHHIO Ha CBOIl TepuTopii
3 Ha nigcTaBax, NOB'A3aHMX i3 MapKyBaHHSM, SKLLO Take Map-
KyBaHHs He cynepeuntb Aupektusi 92/27/€EC [18].

Y 2006 poui 6yno NpuiAHATO HU3KY JOKYMEHTIB, CrpsIMO-
BaHWX Ha rapMOHi3aLlito HaLlioHanbHUX 3aKOHO4ABCTB Y cepi
obiry nikapcbkux 3acobis ang giten. Tak, 12 rpyaHsa 2006 poky
Oyno npuitHsTo PernameHt €C Ne 1901/2006, Hopmu sikoro
perynioBanu nopsigok obiry J13 y negiatpii. Kpim Toro, BiH
CTOCYBaBCS BCI€l BiANOBIAHOT (hapMaLeBTUYHOT NpoayKLii, Wo
nepebysana B po3pobLyj; Lie He J03BOMNEHUX ANs 3aCTOCYBaH-
Hs1 J13; npenaparti, 3axuLLEHMX abo He3axuLLEeHVX npaBaMu
iHTENeKTYyanbHoi BnacHocTi [19].

Y 2011 poui 6yno npuitHaTo Oupektuey 2011/62/€C, saka
Oyna cnpsiMoBaHa Ha 3anobiraHHs obiry danbcudikoBaHmx
N3. 3nakoBum byno BM3HAYEHHSI HA 3aKOHO4ABYOMY PiBHi
TepMiHa «danbcudikoBaHUin nikapcbkuid 3acidy, nig kUM
po3yminu Byab-ski J13 i3 HenpaBanBUMM igeHTUIKaLiNnHUMK
JaHuMy (BKITHOYA0UM MapKyBaHHS! Ta YNakoBky), iHpopmalyi-
€10 LLIOAO [IKepena NoXomkeHHs (BUpoBHMKa, kpaiHu TOLO)
Ta BCi€i ICTOpIi CTBOPEHHSA Npenapary, BKMoYakuy 3anucu i
[OKyMeHTW. BCTaHOBNEHO [OL4ATKOBI BUMOTY LLOAO ANCTaH-
uinHoi (oHnaiH) Toprisni J13. Mo3nTueHUM Takox Byno BCTa-
HOBMEHHS! NpaBwI NPO LLOAO BiAMNOBIAANBHOCTI 3@ NOPYLUEHHS!
HaLioOHanbHUX NOMOXeEHb, SKi Oynu NPUItHATI BigNOBIAHO 4O
uiei OupekTunan [20].

3aBOaHHA rapMoHi3auil Ta iMnneMeHTalii NonoXeHb
O3HaYeHUX OMPEKTVB Ta iHWKX HOpMaTMBHUX akTiB €C g0
aHrMINCbKOTO 3aKOHOAABCTBA OYNo NOKNageHo Ha AreHuio 3
PEryntoBaHHs Mikapcbkux 3acobis i MeguyHux Bupobis Benu-
kobpuTanii (UK Medicines and Healthcare products Regulatory
Agency — MHRA). A Bxe nicns Toro, sk Bigbyscs Brexit, MHRA
novana 3giicHioBaT perynaTopHi dyHKuii y cdepi obiry J13
BIZNOBIAHO A0 BiHA30pChKOi pamMkoBoi yroaw. MpuxunbHUKKL
Brexit Big3Ha4yanu akTuBHY 1 eEKTUBHY MiXKHAPOAHY Ai-
AanbHicTe MHRA, 3okpema wopno €C (a He HauioHanbHOro
thapmaLEBTUYHOTO CEKTOPA), MOPIBHSHO 3 iHWUMMW KpaiHamm
cnisToBapucraa [21].

06roBopeHHsA

Omxe, cchopmoBaHa npoTarom 6araTbox pokiB 3akoHOAa-
BYa basa, Lo perynioBana apmaLeBTnyHy cepy Benukoi
Bpuratii, Byna cTanoto Ta edekTveHOK. BogHouac nornsau
thaxiBUiB LIOAO MOAAMbLLIOTO PO3BUTKY (hapMaLeBTUYHOI
ranysi nicns suxopy 3 €C pisHunucs. OgHak yci BoHM Gynu
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€0WHI B TOMY, LLLO Ha noyaTky Brexit dpapmaLieBTyHa ranysb
Benwkoi BpuTanii 6yna ogHieto 3 HAWMOTYXHILLKX Y CBITI,
thopmyBana gecatku Tucad pobounx micub Ta 3abesne-
yyBana GaraTominbApaHi HAAXOMXeHHs K [0 OHaXeTy,
Tak i B iHHOBALilHI JOCNimXeHHsa. AKWO npoaHanisyBatu
MOrNsiAN MPUXUIbHUKIB | NPOTMBHWMKIB Brexit, TO HaibinbL
ONTUMICTUYHY NO3MLLII0 MaB ypsZ Ta iHLLI AepXaBHi opraHu,
TOOi SIK BUPOOHMKM (hapmaLeBTUYHOI Npogykuii Bymu GinbLu
CTPUMaHUMK Y CBOIX NPOrHO3aXx.

Mpu uboMy pesynsTatn pedepeHaymy, sikii BigdyBcs
y yepBHi 2016 poky, 6ynu Binbll NO3UTUBHUMMK came Ans
(hapMaLeBTUYHOTO CEKTOpa KpaiHW, Ha BiOMIHY Bif iHLUMX
cchep EKOHOMIYHOTO XMTTS (CTpaxyBaHHsl, 6aHKiBCbka cnpasa,
HEPYXOMICTb). MpakTU4HO y BCiX LMX cdepax Ha hOHAOBOMY
PUHKY 3apikCOBaAHO 3HAYHE NafiHHS akLii 3a octaHHi 30 po-
KiB [22]. HaToMiCTb hapMaLeBTUYHMIA CEKTOP NPOAEMOHCTPY-
BaB 3pOCTaHHs (Hanpuknag, akuii komnanii GlaxoSmithKline),
O e pa3 NigKpecntoBano Moro CTIMKICTb. 3HAYHOK MipOH
LIbOMY Cripusina cTana v edeKTMBHa 3akoHogae4ya basa, ska
BUCTYNara HagilH1M Ta 3p03yMifiuM PErynsaTopoM BiQHOCUH Y
(hapmaLeBTUYHii ranysi.

LLle ogHMM BaxKnMBMM haKTOPOM, LLIO 3a6€3MeYmB CTilKICTb
¢hapmaLieBTUUHOrO cektopa Benukoi Bputanii nicna pede-
penaymy 2016 poky, ctana gisnbHicte MHRA. Lle areHTcTBO
MPOJOBXMIO BUKOHYBATH CBOIO KITHOHOBY POITb Y 3a0€3ne4eHHi
BMCOKVX CTaHAapTiB 6e3neku, eheKTUBHOCTI Ta SKOCTi MEAUYHIX
npenapartis i BUpobiB. He3saxaroum Ha NoniTUyYHi 1 EKOHOMIYHI
3miHn, MHRA 36eperno CBOK He3anexHiCTb i ONepaTUBHICTb
y BuAaui nileHsii, KoHTponi 3a obirom nikapcbkux 3acobiB i
BMPOBaPKEHHI IHHOBALIIMHMX NiAXOMiB 40 peryntoBaHHs. Cave
3aBASKN LbOMY OpUTaHChki (hapmaLeBTUYHI KOMMaHii 3Mormnm
apanTyBaTncs 40 HOBUX YMOB, 36eperTu KOHKYPEHTOCTPOMOX-
HICTb | HABITb PO3LLMPUTK CBIN BNAMB HA MKHAPOLHUX PUHKAX.
OpnHak, He3BaXxarouy Ha 3ararnbHy CTilKiCTb (hapMaLEeBTUYHOTO
cekTopa Ta edektneHy poboty MHRA, Brexit npuHic i nesHi
BUKIMKM ANst ranyai. Buxig Benwvkoi Bputarii 3 €Bponeincbkoro
Coto3y ycknagHue npouecy peectpauii Ta obiry nikapcbknx
3aco0iB, OCKINbKK paHilLe OpuUTaHChbki hapMaLEeBTUYHI KOMNaHii
Mornv 6e3nepeLLKOLHO NPaLoBaTU B paMkax e4MHOMO EBPONEN-
CbKoro puHky [23]. Micns Brexit im goBenocs npoxoauTi okpeMmi
npoLeaypu cepTudikaLlii 4ns npoaaxy cBoel npoaykuii B €C,
LU0 NPV3BENO 40 AOAATKOBUX BUTPAT i 3aTPUMOK Y NOCTa4aHHi.
Kpim Toro, BUHWKMM Npo6remm 3 naHLramm noctaqaHHsl, 0co-
6r11BO LLOAO IMMOPTY aKTUBHMX (DapMaLeBTUYHUX IHTPEAIEHTIB i
CYPOBUHY, SIKi paHiLe Hagxoaunu 6e3 MuTHUX 6ap'epis. Heaga-
atouM Ha L TPyOHOLL, CTabiNbHICTb PErynsTOpHOI CUCTEMM,
nigtpumka MHRA Ta rHyykicTb hapMaLeBTUYHUX KOMMaHin
Janwv 3amory ranysi aganTyBaTcs 4O HOBMX YMOB i HaBiTb Npo-
LOBXWUTU 3pOCTaHHS Ha MiXKHAapOZHOMY PiBHi.

LLIo6 komneHcyBaTV MOXNMBE YMOBINIbHEHHS CXBANEHHS!
hapmaLieBTUYHMX iHHOBALiN Yepe3 aBTOHOMHY CUCTEMY
perynoBaHHs, BenukobpuTaHis 3ocepeannacs Ha po3pobui
NporpecvBHKUX NIAXOAIB 4O perynioBaHHsA Ta MiXHapOAHOro
cniBpobiTHuyTBa. MMicna Brexit MHRA akTuBi3yBano cBoi
iHILiaTVBM LLOAO NPUCKOPEHOrO CXBaneHHs NikapCbKux 3a-
co0iB i poslmpuna MixkHapogHi NapTHepCTBa 3a Mexamu
€C. 3okpema, 6ynu 3anyLueHi Taki KIYOBI Nporpamu, sk

«|HHOBALINHMI WNsX NiLeH3yBaHHs i goctyny» (ILAP), skui
CMpUSiE LUBUAKOMY BMNPOBAMXKEHHIO IHHOBALiHMX MiKiB, Ta
«[lepcnekTnBHa iHHOBaLiMHa MeanumHa/Cxema paHHbLOro
[ocTyny no nikapcbkux 3acobie» (EAMS), wo gonomarae
naLieHTam oTpumyBaTi JOCTYN [0 HOBITHIX Npenapartis Lie
[0 ix odpiliiHoro Buxogy Ha puHok. Kpim Toro, MHRA npu-
€1Hanocs A0 MiKHApO4HUX iHiLliaTuB, Takux sik «KoHcopuiym
goctyny» Ta «[poekT Orbisy, W0 Aae 3Mory cniBnpavtoBaTy
3 perynsTopamu iHLIMX KpaiH-04HOAYMLIB Ans NPUCKOPEHHS
MPOLIECY CXBaNEHHS HOBUX MEANYHUX PiLLieHb.

EcbekTvBHY AisanbHICTL caMe SK HOPMATUBHUIA PErynsaTop
npogemoHcTpyBano MHRA Takox y nepiog COVID-19, 30-
Kpema nokasano CBOK 3AaTHICTb OnepaTvBHO pearyBaTti Ha
KpK30Bi cuTyaLlii, 3abe3neunBLIM WBUAKMIA [OCTYN [0 BaKLUMH
i, COVID-19 e [0 OQhiLlitHOrO 3aTBEPMXKEHHS iHLUUMMW pe-
rynsitopamu. AreHTCTBO 3aCTOCYBano BUHATKOBI JO3BONM Ha
TUMYacoBE BMKOPWCTaHHSA NpenapariB BiAnoBigHo 4o cT. 174
lMonoxeHHst Npo nikapcbki 3acobu ans moguHm (2012 poky),
Lo nepenbdavae MOXMMBICTb EKCTPEHOMO PO3MOBCIOAKEHHS
niKiB y pasi 3arpo3n NOLUMPEHHS NaToreHHUX areHTis. Ha Big-
MiHy Bi BenvkoBpuTanii, kpaitn €C, xo4a 1 Manu cxoxwii
OpUaNYHIIA MexaHi3M BignoBigHo Ao Oupektven 2001/83/€C,
BUPILLIMIIA HE BUKOPUCTOBYBATY MOrO | Yekanu LieHTpanisoBaHo-
ro CXBasieHHs1 EBPONENCHKOro areHTCTBa 3 JiKapCbkyx 3acobiB
(EMA). Lie cnpnynHuno 3aTpuMKy y CXBaneHHi nepLumx ABOX
knrovoBmx BakuuH Big COVID-19, po3pobneHux KoMnaHismu
Pfizer/BioNTech Ta AstraZeneca, y €sponi Ha 19 Ta 30 gHis
BiANOBIAHO [24,25,26].

3 iHworo Boky, iHTeHcudikauis pobotn MHPA 3a Hauio-
HanMbHUM HaNPSIMOM PeryrnBaHHs (hapMaLeBTUYHOrO CekTopa
LiNKOM NPMPOLAHLO0 3yMOBIHOE BCE BinbLuUniA pO3puB Mix HOpMa-
TMBHOK 6a3ot0 Benvkoi bpuTanii Ta €C. Ha gymky 6aratbox
aBTOPIB, Taka CUTYaLjis MOTEHLLIiHO NPU3BOAMUTL A0 30iNbLUEHHS!
npobnem. Hanpuknag, 3HauHi po3biXHOCTI y 3akoHax Benukoi
BputaHii Ta €C npo wry4Huit iHTenekT (LUI) 3HayHolo Mipoto
PO3aiINATb PUHKM MEAWMYHMX BUPOGIB. | GiNbLu 3a BCE B LIbOMY
BMNaaKy noctpaxaae MiBHiYHa IpnaHgis, ska, 3 ogHoro Boky,
Mae Bignosigatu sumoram €C wogo meanyHmx supobis, a 3
iHLIOrO — BMMOram HaLljioHanbHOro 3akoHoAaBcTBa Benukoi
BpwTaHii 3 nuTanb L.

HactynHum o6’ekToM, Ha SiKil crig 3BepHyTW ocobnnsy
yBary, € JisNbHICTb, MOB’sI3aHa i3 3aKOHOAABYMM 3anobiraHHaM
nosisi Ha puHky CnonyyeHoro Koponisctea (CK) hanscudiko-
BaHOI nikapcbkoi npoaykuii. 3 2011 poky 3axMCT CnoXuBadiB
nikapcekux 3acobiB Ha TepuTopii kpaitH €C peryntoe Jupek-
TmBa 2011/62/€C [20]. Bpaxoytoun 0cobnmBOCTi MpaBoBOro
peryntoBaHHs obiry J13 Ha TepuTopii MiBHIYHOI IpnaHgii, 3
01.01.2025 p. 3anpautoBanyu HopMu BiHA30pCbKOi yrogm
(Windsor Framework) B KOHTEKCTi NOBHOTO AOCTYMY rpoMajsiH
Ml 0o puHky dhapmaueBTyHoI npoaykuii €C. BaxaeTbes, WO
Lie NonerwwmTb CXBaneHHs nikiB Ans Beiel Benukoi bBpuTaHii,
TUM CaMUM BUKIKOYak04M 3aCToCyBaHHS Ao MiBHiYHOI IpnaHaii
[OupexTueu €C npo anbcudikosari niku. Cnpasa B TOMY, LU,
He3BaXakumM Ha NMOMITHE CKOPOYEHHS TEPMIHIB Buaadi f,O3BO-
niB Ha HOBI nikapcbki 3acobu Ta npenapaTtv Ans nikyBaHHS
OHKOSIOMYHUX 3aXBOPHOBAHb, TAKOX HasiBHI 3HAYHi 3aTPUMKM
Ta 3aranbHa BiACYTHICTb cxBaneHb. Lle BMKNMkae 3aHenoko-
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€HHS LLIOAO TOTO, Y1 HE 3HU3ATH Lji Npobnemu npusabnmeicTb
Benukoi BpuTaHii sik prHKy iHHOBaLin. 3 moyaTkoM peanisauji
Brexit €Bponeiicbka areHTCTBO 3 nikapcbkux 3acobis (EMA)
MPOOOBXYBA0 CXBasltoBaTW HOBI Ta OHKOMOriYHI MpenapaTty B
MiBHiuHin lpnaHgii [27].

BogHovac Takui nigxig He BpaxoByBaB TOW (PakT, L0
GinbLwicTb HapkoTU4HUX J13 BBO3MNKM A0 [MiBHIYHOI IpnaHaji
came Yepe3 Benviky BputaHito i LjifIkoM 3po3yMisto, Lo novanm
BUHMKaTK KONi3ii MiX BIZNOBIAHVMM PErynsaTOPHUMU OpraHaMu
€C T1a CK. nsa BupiweHHs ujiei npobnemn €Bponencukum
Coto3om Gyno BHECEHO MOMPaBKM A0 LOKYMEHTIB, LLO perynto-
toTb goctyn J13 3 Benukoi Bputanii oo MNiBHivHOi Ipnangii. Taki
3MmiHn ganm amory MHRA 36epertvt aBTopr3aaLito fykeHepuKiB y
pamkax eguHoi niueHsii ans CK. OgHak, HesBaakum Ha KpOKK
ONst BPErynoBaHHs, 3anuiianach ronosHa npobnema, a came
BUMOMY Ans (hapMaLeBTUYHIUX KOMMNAHIN 4OTPUMYBaTUCh ABOX
Pi3HUX BUMOT 4O MapKyBaHHs nikiB ans MNiBHiYHOT lpnaHaii Ta
Benukoi BputaHii. Lle y cBoto yepry novano npus3BoguTi 4o
MnosiBU BUMaAKiB BiOMOBU OeAKMX BUPODHMKIB CBOIX npena-
patiB Ha TepuTopii [MiBHiuHOI IpnaHaii. Came ans BUpiLIEHHS
umx npobnem Byno po3pobneHo Windsor Framework, meToto
SIKOrO CTaro NoBHE BUKIOYEHHS iBHIYHOI IpnaHgii 3 cuctemm
peryntoBaHHs €C, LU0 Y CBO YePry rapaHTyBano HafjaHHs BCiX
y3rogkeHb BuknodHo MHRA.

Omxe, po 01.01.2025 p. Windsor Framework gossonsna
3qjiicHioBaTV perynaTtopHy AianbHicTe MHRA 3 ypaxyBaHHAM
BuMor upektuen 2011/62/€C. Bigrak HopMu upekTuem 3acTo-
coByBanu Ha TepuTopii CK 4o BinbLIoCTi peLienTypHux npena-
pariB, ane He o npenaparis 6e3pevenTypHux. 3 01.01.2025 p.
Ivpektney 2011/62/€C Crnony4yeHoro KoponiscTea He 3acToco-
BY0Tb. BUPOGHWMKM, 3rigHO 3 YMHHMM 3aKOHOLABCTBOM, MatoTh
npaBo He BKTOYaTW XapakTepuctuku 6esnekn Oupektusm.
OCHOBHUMM XapaKTepUCTVKaMn Ge3neky € PO3MILLEHHS HoMepa
naprii, i BOHM 3anM1LLIaKTLCS HE3MIHHMMU. BogHouac BUPOGHUKK
MOXYTb BKIt04aTV LOAATKOBI XapaKTEpUCTUKK, Taki K ABOMIp-
HWUIA WTPWUXKOA Ta CepiiHMA Homep. CreuianbHuUX BUMOT 4O
LUTPUXKOAIB HEMAE, 3@ BUHATKOM MOXMWBOCTI LEKOLYBaHHS
3BMYaAHUM CKaHyBarnbHUM obnagHaHHaM, ane MHRA Buma-
ra€ BiAnOBIAHOCTI LUTPUXKOAIB 3BMYalHUM cTaHgapTam ISO/
IEC. BogHouac BiamiHHicTio nigxogy MHRA Big EMA B ubomy
NWUTaHHi € 3a60pOHa BUKOPUCTAHHS LUTPUXKOZY, L0 MICTUTb
OykBeHO-LMPOBY MOCMIAOBHICTb, SKa Oyna 3aBaHTaXeHa B
€BpPONEViCbKY cucTemy. Byab-skuii LUTpUXKoZ Mae ByTn 3akpu-
! [28].

Windsor Framework fossonse MHRA norompxysatu J13 ans
BMKOPUCTaHHS y Benukin Bputanii, ane BogHovac nepenbayae
BiamiHy Oupektusu 2011/62/€C. 13 ciuns 2025 poky MHRA nos-
HICTIO BigMOBIZaE 3a aBTopyM3aLlito BCix J13 ans puHky Benukoi
Bputanii (y Tomy uucni MNiBHivHoI Ipnangii). BeeaeHo mapky-
BaHHs «Tinbku ans Benukoi BputaHii», WwWo 3acsigyye dakt
[OCTYNHOCTI BiANOBIAHOrO npenapary came Ha TepuTtopii Benu-
koi BpuTaHii, a He B IpnaHaii abo skiicb fepxasi — uneHi €C.

Ak 6aunmo, 3 novatky Brexit MHRA, He3Baxatoun Ha cTa-
TYC HE3ANEXHOrO HaLliOHaMbHOTO perynsTopa, 6yno 3anexHum
BiZl NPUNHATTS perynatopHux piweHs €C BigHOCHO HoBUX J13.
Bxe nicns uiei nogii ypaa Ta MHRA po3pobunm KoHuenuito
CYBEPEHHOI Ta He3aneXHOi CUCTEMU PeryrioBaHHs, sika, sK

yXe Haronollysanu, Mae OyTv iHHOBaLjHO, 3abe3neumnTb
LUBMAKE OLiHIOBaHHS Ta Byae CnpusTi HaMLWBMALWOMY JOCTYNY
[0 hapmaLeBTUYHOT Npoaykuii [29]. MigTprmana Takui Wwnsx
i Acouiauis 6puTaHCbKOi (hapMaLeBTUHHOI NPOMUCMOBOCTI,
ska BMxoamna 3 Toro, Wwo Brexit 3Ha4YHO 3MiHWMB HOpMaTMB-
HO-MpaBOBE perynoBaHHs hapMaLeBTUYHOrO puHKy Benukoi
BpwTanii. BnposagxeHHs Windsor Framework gonomorno
BUPILLIMTY JesKi KNoYoBi Npobnemu, 3okpema LLogo AocTyny
nikapcbkux 3acobiB y MiBHiuHil Ipnangii. MpoTe 3anuwarTbes
BUKIUKK, NOB’A3aHi 3 afanTaLlieto HOBOI perynsTopHoi cucTemu
Ta 3abe3neyeHHsM ii edbekTmBHOCTI. HesanexHicte MHRA
BiZl pPerynsTopHux piweHb €C BigkpyBae HOBi MOXIIMBOCTI
ANS PO3BUTKY hapMaLEBTUYHOTO pUHKY Y Benwkii BpuTanii,
MpoTe BaxIMBO 30eperti 6anaHc Mix LUBUAKICTIO CXBaNEHHS!
HOBWX NpenapartiB Ta AOTPMMaHHAM BUCOKMX CTaHOapTiB
6e3nekn [30].

BuleckasaHe cigunThb, LWo Jocsig Benukoi Bputanii y
npouecax aganTaLii (hapmMaLeBTUYHOMO 3aKOHO4ABCTBA MiCIst
Buxogy 3 EC moxe OyTn 3acTocoBaHuUi YkpaiHow 3a AeskimMu
HanpsiMkamu. Tak, CTBOPEHHS BinbLL rHYYKOi CUCTEMU peecTpa-
Liif, 3aCHOBAHOI Ha MiXXHapOAHUX CTaHAapTaXx, 4OMOMOXeE 3HU3M-
TV BIOPOKPATUYHE HABaHTaXEHHS. IHTerpaLlis 3 MkHapogHUMM
perynatopamu, Takumu sk FDA i EMA, nonerwmtb ekcnopT
YKpaiHCbKUX NiKiB | NiABULLMTBL JOBIPY A0 HALiOHaNBHOT CUCTEMM
KOHTPOIIO SIKOCTi. BaXknnBo CTBOPUTM YMOBM 41151 3arTyYEHHS!
iHBeCTUUIN y hapmaLeBTUYHI JOCTIIKEHHS Ta eKOMorivHi BY-
npobyBaHHs. Lie MoxHa 3pobuTh Ans CNpOLLEHHS pO3paxyHKIB
i TogaTKoOBWX Ninbr ANs MXHAPOAHUX KOMMaHIN, O NpaLoTb
y cchepi JOCTimKeHb | po3poboK.

BucHoBKU

1. Brexit cnpuunHMB TpaHcopMaLto NPaBoBOrO perynto-
BaHHS papMaLleBTUYHOI rany3i Benukoi bpuTanii, cTBopuBLLK
BUKIVKM (3aTPUMKW Y CXBANEHHI NikiB, PO30iXHOCTI y peryrtoBaH-
Hi Mix Benmkoto BputaHieto Ta lNiBHivHOW IpnaHaieto) Ta Mox-
nmBocTi (HesanexHictb MHRA, cnpolueHHs npouenyp). Mpote
BMpOBaDKEHHS HaLiOHamNbHKUX Mporpam, Takux K Innovative
Medicines Fund, gano amory 4acTkoBO KOMMEHCyBaTy Lii BU-
KIMKW LLASIXOM (hiHaHCYBaHHS iHHOBaLiMHMX Tepanii. [ocsia
MOKasye, L0 CTBOPEHHS THYYKUX PErYNSTOPHUX MeXaHi3miB
Ta OepXaBHUX (OHAIB MOXE CnpuATW CTabinbHOMY JOCTyMy
[0 MeJMYHMX TEXHOIOr HaBiTb B YMOBaX PErynstopHOl He-
BW3HAYEHOCTI.

2. [locsip Benukoi BputaHii nigkpecntoe BaxsmBiCTb CTBO-
PeHHs afdanTyBHOI HOPMAaTUBHO-NPaBOBOI 6a3un Ans hapmalle-
BTWUYHOI ranysi, ika MOXe onepaTyBHO pearyBaTii Ha rmobarbHi
BUKNWKkW. [ns Ykpainu gouinsHo:

— pO3pobUTM CMPOLLEHI MpoLeaypy peecTpaLlii iHHoBaLin-
HUX Nikapcbkux 3acobiB, B3sBLUM 3a npuknag nigxoan MHRA,
30KpeMa LL0A0 NPUCKOPEHOTO OLIiHIOBAHHS;

— NOCUIUTI CRIBMPALYO 3 MXXKHAPOAHUMM PEryNATOPHAMY
opraHamy 415 rapMOHi3aLii cTaHaapTiB, LLO CNpUSTMME JOCTYmy
[0 Cy4acHVX MEeLMYHMX TEXHOIONIN;

— CTBOPUTM HaLjioHanbHUM PoHA hiHaHCYBaHHS iHHOBa-
LiHMX nikiB, NogibHMN 1O BpUTAHCHKOrO, ANst 3abe3neyeHHs
ZoCTyny 40 JOpOrvX Tepanii Ans HaCeneHHs,
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— YOOCKOHANWUTK NOFiICTUYHI Ta MUTHI NpoLeaypy ANns MiHi-
Mi3aLii 3aTPUMOK y MOCTa4aHHi MikiB, BPaxoBytUM BpUTAHCHKMI
J0CBi[ NoJonaHHs nocT-Brexit BUKNKKIB;

— BMPOBaANTW LMPOBI IHCTPYMEHTU AN MOHITOPUHTY Ta
OLIiHIOBaHHS1 (hapMaLeBTUYHOMO PUHKY, L0 AACTb 3MOry one-
paTUBHO pearyBaTi Ha AediLuT nikis.

MepcneKTMBY NOAAABLUMX AOCAIAKEHb BOAYAEMO Y BUBYEHHI
BMIVBY TOProBeNbHMX 6ap’epiB Ha JOCTYMHICTb JiKiB, 30Kpema,
aHanisi Toro, Ik MUTHI Ta ToprosenbHi 6ap’epu nicns Brexit
BMIMHYNM Ha LiHW | 4OCTYNHICTb NikiB y Benukinn bputanii, Ta
NPOrHO3yBaHHSA NOAIBHMX edhekTiB Ans YkpaiHv B pasi nornu-
BreHHs un nocnabnexHst iHTerpadii 3 €C.

®iHaHCcyBaHHA
[ocnimxeHHs 3aiiicHeHo 6e3 iHAHCOBOI MIATPUMKN.
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