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Assessment of adipokines and cytokines as predictive biomarkers
for metabolic syndrome in polycystic ovary syndrome patients

Background. Polycystic ovary syndrome (PCOS) is a multifactorial endocrine condition that affects roughly
10-15% of women of reproductive age, and one of the most frequent ovarian pathologies in the world.

Aim: to determine the predictive value of adipokines and inflammatory cytokines as predictive biomarkers of
metabolic syndrome in women with PCOS.

Materials and methods. The cross-sectional research was performed from 10 January 2025 to 15 November
2025, involved 100 women (75 PCOS, 25 controls). Qualified participants consisted of healthy 18 to 40 years old
women. Adipokines and cytokines in blood samples were determined by ELISA during fasting, lipid profile was
determined by spectrophotometry, and glucose was determined by spectrophotometry. Waist circumference,
blood pressure and BMI were evaluated and metabolic syndrome was harmonized as defined.

Results. The patients of PCOS had a high BMI, waist circumference, blood pressure, and fasting glucose relative
to controls and a low level of HDL-C. The components of metabolic syndrome were significantly higher in PCOS,
particularly, central obesity and dyslipidemia. Adiponectin was low, whereas, leptin, TNF-a, and IL-6 were highly
increased in PCOS with MetS. These biomarkers were strongly correlated with metabolic parameters and logistic
regression found low adiponectin, high leptin, TNF- a, IL-6 and high BMI as significant predictors of metabolic
syndrome.

Conclusion. The imbalance of adipokines caused by obesity and the high level of inflammatory cytokines are
essential factors that contribute to metabolic syndrome in PCOS. Low adiponectin and high leptin, TNF-A, and
IL-6 are known to interfere with insulin signaling and lipid metabolism, which is why they are very predictive of

metabolic deterioration.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is among the most
frequent endocrine and metabolic disorders of wom-
en of reproductive age and when identified globally, its
prevalence is between 6 and 20 per cent, depending on
diagnostic criteria and the population under investiga-
tion. PCOS is a hyperandrogenic, ovulatory dysfunction-
al, and polycystic ovarian morphology disorder, which
is becoming increasingly understood as a complicated
systemic disorder that goes way beyond reproductive
abnormalities [1]. The percentage of PCOS women ex-
periencing metabolic imbalances such as insulin resist-
ance, dyslipidemia, obesity and high blood pressure are
indicative of a spectrum of similarities with metabolic
syndrome (MetS).
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Keywords: Polycystic Ovary Syndrome, Metabolic Syndrome, Adipokines, Cytokines, Biomarkers.

MetS is a group of interrelated metabolic abnor-
malities that in combination lead to an increased risk
of type 2 diabetes mellitus, cardiovascular disease and
chronic inflammatory conditions. The clinical impli-
cations of PCOS and MetS coexistence are significant
because women with a combination of PCOS and MetS
have worse metabolic and cardiovascular risks in com-
parison to women with PCOS [2,3]. Recent findings in-
dicate that the key mechanisms of association between
PCOS and metabolic imbalances are low-grade chronic
inflammation and dysfunction of adipose tissue.

Adipose tissue is now being considered an active
endocrine gland that secretes diverse bioactive mole-
cules together in one group known as adipokines [4].
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They are adiponectin and leptin that have significant
parts in energy regulation, insulin responsiveness, and
inflammatory functions. Simultaneously, inflamma-
tory cytokines, including tumor necrosis factor-alpha
(TNF-a) and interleukin-6 (IL-6) play a role in metabol-
ic impairment affecting the system by disrupting insu-
lin signaling pathways and lipid metabolism. Excessive
regulation of these adipokines and cytokines, which in
many cases is caused by visceral obesity, has been hy-
pothesized as a major cause of the increased metabolic
risk reported in women with PCOS [5,6].

One of the most numerous adipokines is adiponec-
tin with its anti-inflammatory and insulin-sensitizing
effect. Ironically, it decreases with an increase in adi-
posity, and thus, it is an excellent negative biomarker
of metabolic inefficiency. Insulin resistance, dyslipi-
demia and central obesity have all been linked to low
adiponectin levels, and in a number of studies, much
lower adiponectin levels have been reported in PCOS
patients [7,8].

On the other hand, leptin or the indicator of body fat
mass tends to increase in obese patients and has been
attributed to the occurrence of leptin resistance or the
inability to respond to the presence of high levels of the
hormone. Hyperleptinemia has been associated with
reduced reproductive activity, chronic inflammation,
and metabolism, which are prevalent in PCOS [9]. Cy-
tokine-based inflammatory factors also have significant
roles in metabolism. TNF-alpha is a pro-inflammatory
cytokine secreted by adipose tissue, which interferes
with insulin receptor signaling, stimulates lipolysis,
and increases oxidative stress, and is a possible cause
of insulin resistance in PCOS [10].

Another important cytokine is IL-6, which has com-
plicated metabolic mechanisms: despite the possibility
of both proinflammatory and anti-inflammatory ac-
tions, the permanent increase in IL-6 concentration is
closely linked to hypertriglyceridemia, fatty liver, and
insulin resistance. PCS women often exhibit increased
blood concentrations of TNF- 2 and IL-6 which also con-
firms the hypothesis that inflammation plays an impor-
tantrole in the metabolic phenotype of PCOS [11]. Since
metabolic syndrome is a major adverse health outcome
in women with PCOS, early detection of women at in-
creased metabolic risk is critical to interventions. Con-
ventional metabolic indicators such as glucose, lipids
and anthropometric measurements are helpful but
might not be able to explain the pathophysiological
mechanisms [12]. In turn, adipokines and cytokines are
becoming the topic of attention as possible predictive
biomarkers of MetS in PCOS that provide more in-depth
understanding of the interplay between obesity, inflam-
mation, and insulin resistance [12].

Nonetheless, regardless of the increasing inter-
est, results of the research studies are rather heter-
ogeneous, which could be explained by the differ-
ences in the study design, ethnicity, PCOS types, and
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laboratory techniques [13]. The proposed study will
assess the chosen adipokines and inflammatory cy-
tokines as the possible predictive biomarkers of met-
abolic syndrome in women with polycystic ovary syn-
drome, and it will identify their relationship with the
key metabolic risk factors.

Aim: to determine the predictive value of adi-
pokines and inflammatory cytokines as predictive bio-
markers of metabolic syndrome in women with PCOS.

MATERIALS AND METHODS

The study was a cross-sectional study that was carried
out at the Al-Habboubi Teaching Hospital in Iraq be-
tween 10 January 2025 and 15 November 2025, and
involved 100 women including 75 PCOS and 25 healthy
women. Women between the ages of 18 and 40 years
without any chronic endocrine or metabolic diseases
were included and those with thyroid disorders, dia-
betes mellitus, Cushing syndrome, acute infections and
both new hormonal and corticosteroid therapy were
excluded. Blood samples of venous origin were taken
following an overnight fast by use of aseptic methods,
centrifuged and stored in the refrigerator at a temper-
ature of -20 C until it was to be used. The ELISA Kkits
of adiponectin, leptin, TNF-a, IL-6 were used to quan-
tify adipokines and cytokines (adiponectin, leptin,
TNF-a, IL-6), using commercial kits of BioTechne, USA
and the lipid profile and fasting glucose were quanti-
fied spectrophotometrically using commercial kits of
BioLabo, France according to the instructions of the
manufacturers. The waist circumference, which is an
indicator of central obesity, was determined as half-
way between the lower costal margin and the iliac crest
using a non-stretch measuring tape. A calibrated digital
sphygmomanometer was used to measure blood pres-
sure following some rest. The formula BMI = weight
(kg)/height (m?) was used to compute body mass in-
dex (BMI). The metabolic syndrome diagnosis was de-
termined on the international harmonized criteria to
meet three or more metabolic elements, such as central
obesity, altered fasting glucose, dyslipidemia, or greater
blood pressure. The laboratory procedures were sub-
jected to standardized quality-controlling measures in
order to make them reliable and reproducible.

The analysis of data was done with the help of the
SPSS version 26. Continuous variables were checked on
their normality and were represented as mean SD or
median (IQR) and categorical variables were presented
as frequencies and percentages. The t-test or ANOVA
was used to show comparisons among groups with nor-
mally distributed data and MannWhitney U or Kruskal
Wallis tests with non-normally distributed data. The
Chi-square test was used to test categorical variables.
Pearson or Spearman coefficients were used to deter-
mine the correlations and binary logistic regression was
used to determine the predictors of metabolic syndrome.
A p-value lower than 0.05 was deemed as significant.
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RESULTS
Comparison of demographic
and metabolic parameters between women
with PCOS (n=75) and control subjects (n=25)
Comparison of the outcomes of the treatment of pa-
tients with polycystic ovary syndrome (PCOS) and
the control group revealed that there was no signifi-
cant difference in mean age of patients in both groups
(p = 0.62). Nonetheless, there was a high level of dif-
ference in the majority of clinical indicators. The body
mass index (p=0.001), waist circumference (p=0.001),
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systolic (p=0.001), and diastolic (p=0.001) blood pres-
sure were significantly increased in PCOS patients, as
compared to the controls. The outcomes also indicated
that the fasting glucose levels (p <0.001) and triglyc-
eride levels (p < 0.001) were statistically significant
and their HDL-C cholesterol levels were significantly
reduced (p < 0.001). Regarding social factors, the two
groups did not show any statistically significant differ-
ence in the terms of urban housing (p=0.70) or marital
status (p=0.22) (Table 1).

Table 1. Sociodemographic and clinical characteristics of PCOS patients and healthy controls

Variable PCOS patients (n=75) Controls (n=25) p-value
Mean=SD / n (%) Mean SD / n (%)

Age (years) 27.8+4.9 27.1+5.2 0.62
Body mass index (BMI, kg/m?) 30.2+4.8 243+3.1 <0.001
Waist circumference (cm) 90.5+10.2 78.4+8.7 <0.001
Systolic blood pressure (mmHg) 124.6+11.5 114.3+9.2 <0.001

Diastolic blood pressure (mmHg) 80.2+8.9 73.5+7.5 0.001
Fasting glucose (mg/dL) 98.7+14.3 88.1+10.2 <0.001
Triglycerides (mg/dL) 162.3+48.6 118.4+35.2 <0.001
HDL-C (mg/dL) 42.1+79 51.8+9.0 <0.001

Urban residence 48 (64.0%) 15 (60.0%) 0.70

Married 52 (69.3%) 14 (56.0%) 0.22

Comparison of metabolic syndrome

diagnostic criteria between PCOS women

(n=75) and healthy controls (n=25)

The findings revealed that the prevalence of the met-
abolic syndrome components among the women with
polycystic ovary syndrome (PCOS) significantly in-
creased as compared to the control group. The prev-
alence of central obesity in PCOS patients (65.3) was
much greater than that of controls (24.0) (p<0.001).
On the same note, hyperglycemia was much more
prevalent in PCOS patients (38.7) than controls
(8.0) (p=0.003). The hypertriglyceridemia was also

significantly greater in PCOS patients (54.7) than in
controls (16.0) and the HDL-C cholesterol was sig-
nificantly lower in PCOS patients (58.7) than in con-
trols (20.0) (p<0.001). Lastly, hypertension was much
greater among the patients of PCOS (37.3%) than it is
among the controls (12.0) (p=0.01). Concentrating on
the occurrence of metabolic syndrome based on the
criteria of three or more components, the prevalence
of the disease was much more pronounced in patients
with polycystic ovary syndrome (46.7) than in the
control sample (8.0), and the statistical significance
was high (p<0.001) (Table 2).

Table 2. Prevalence of metabolic syndrome components among PCOS patients and controls

Metabolic syndrome component i):(:gg)a ::?)}S (o S(;r;t)r:l)l(s%) p-value
Central obesity (WC=80 cm) 49 (65.3%) 6 (24.0%) <0.001

Elevated fasting glucose (2100 mg/dL) 29 (38.7%) 2 (8.0%) 0.003
Hypertriglyceridemia (TG=150 mg/dL) 41 (54.7%) 4 (16.0%) <0.001
Low HDL-C (<50 mg/dL) 44 (58.7%) 5 (20.0%) <0.001

Elevated blood pressure (SBP =130 or DBP = 85) 28 (37.3%) 3 (12.0%) 0.01
Metabolic syndrome (=3 components present) 35 (46.7%) 2 (8.0%) <0.001

Comparative analysis of selected biomarkers
across PCOS with MetS, PCOS without MetsS,

and control groups

The findings indicated a strong rise in the majority
of the biomarkers in women who had polycystic ova-
ry syndrome (PCOS) and metabolic syndrome but not
in women without the syndrome and in the control

group. Particularly, the analysis showed that there was
high statistical significance in the reduction of adi-
ponectin level in the PCOS group with metabolic syn-
drome (5.8 £ 1.9 pg/mL) relative to that of the PCOS
group without syndrome (8.6 + 2.1 pg/mL) and the
control group (10.2 + 2.4 pg/mL). On the other hand,
there were great differences in leptin levels between
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women with metabolic syndrome (28.9 * 8.4 ng/mL)
and those without the syndrome (21.5 * 7.6 ng/mL)
and the control group (14.2 £ 5.3 ng/mL), which were
in a highly significant difference (p<0.001). The inflam-
matory cytokine TNF- 2 was also significantly increased
(p<0.001) in the group with the metabolic syndrome
(22.4 £ 6.7 pg/mL) relative to the other two groups
(179 £5.2 pg/mL and 12.6 + 4.1 pg/mL). There was

Assessment of adipokines and cytokines as predictive biomarkers
for metabolic syndrome in polycystic ovary syndrome patients

also a significant difference in IL-6 levels between the
PCOS group with metabolic syndrome (9.30 + 3.1 pg/
mL) and the non-PCOS group (6.40 + 2.5 pg/mL) and
those of the controls (4.10 £ 1.8 pg/mL). These find-
ings support the compounding addictive impact of both
obesity and inflammation in raising the intensity of
metabolic syndrome in women with polycystic ovary
syndrome (Table 3).

Table 3. Serum adipokines and cytokines levels among PCOS patients
with/without metabolic syndrome and healthy controls

Biomarker PCOS with MetS PCOS without MetS Controls (n=25) vl sl
(n=35) Mean +SD (n=40) Mean +SD Mean * SD
Adiponectin (ug/mL) 58+19 8.6+2.1 10.2+2.4 <0.001
Leptin (ng/mL) 28.9+8.4 21.5+7.6 14.2+5.3 <0.001
TNF-a (pg/mL) 22.4+6.7 17.9+5.2 12.6+4.1 <0.001
IL-6 (pg/mL) 93+3.1 6.4+2.5 41+18 <0.001

Correlation coefficients (r-values)

of adiponectin,leptin, TNF-«a, and IL-6

with key metabolic indicators

The correlation analysis indicated that there were
strong associations between metabolic findings and the
adiponectin level and cytokine levels in patients with
polycystic ovary syndrome, with adiponectin negative-
ly correlated to body mass index (r=-0.41, p<0.001),
waist circumference (r =-0.44, p <0.001), fasting glu-
cose (r=-0.32, p =0.005), and triglycerides (r =-0.3
On the contrary, leptin had a positive correlation with
body mass index (r =0.52, p <0.001), waist circum-
ference (r=0.49, p <0.001), fasting glucose (r=10.35,
p =0.003), and triglycerides level (r=0.39, p=0.001),

and tendency to have a negative relationship with
HDL-C level (r=-0.34, p=0 TNF- was also found to have
positive correlations with body mass index (r = 0.38,
p = 0.001), waist circumference (r = 0.40, p =0.001),
fasting glucose (r=0.37, p=0.002) and triglycerides
(r=-0.33, p=0.004) and a negative relationship with
HDL-C (r=-0.29, p=0.01). Likewise, IL-6 had a positive
correlation with body mass index (r=0.36, p=0.002),
waist circumference (r=0.39, p=0.001), fasting glucose
(r=0.34, p =.004) and triglycerides (r =-0.27, p=0.02).
Combined, these findings suggest that adipokine dys-
regulation and high levels of inflammatory cytokines
play an important role in facilitating metabolic altera-
tions in patients of polycystic ovary syndrome (Table 4).

Table 4. Correlations Between Metabolic Parameters and Selected Adipokines/Cytokines Among PCOS Patients

Metabolic parameter Adiponectin r (p) Leptin r (p) TNF-ar (p) IL-6 r (p)
BMI (kg/m?) -0.41 (<0.001) 0.52 (<0.001) 0.38 (0.001) 0.36 (0.002)
Waist circumference (cm) -0.44 (<0.001) 0.49 (<0.001) 0.40 (0.001) 0.39 (0.001)
Fasting glucose (mg/dL) -0.32 (0.005) 0.35 (0.003) 0.37 (0.002) 0.34 (0.004)
Triglycerides (mg/dL) -0.36 (0.002) 0.39 (0.001) 0.33 (0.004) 0.31 (0.007)
HDL-C (mg/dL) 0.39 (0.001) -0.34 (0.004) -0.29 (0.01) -0.27 (0.02)

Adjusted odds ratios of selected biomarkers

and BMI as independent predictors

of metabolic syndrome

The findings of the multiple logistic regression analy-
sis revealed that some of the biomarkers and clinical
variables are significant predictive variables of meta-
bolic syndrome in women with polycystic ovary syn-
drome (PCOS). Adiponectin exhibited a strong protec-
tive ability and low levels were linked with the risk
(OR=0.74; 95% CI: 0.620.89; p=0.001). On the other
hand, increased leptin levels were greatly related to
the increased risk of metabolic syndrome (OR = 1.08;

95% CI: 1.03-1.13; p =0.002). TNF-alpha (OR = 1.09;
95% CI: 1.021.17; p=0.01) and IL-6 (OR=1.15; 95%
Cl: 1.051.26; p = 0.003) showed significant predictive
abilities and therefore, there is the implication that
inflammation also takes part in the development of
this syndrome. Also, the body mass index (BMI) was
a significant independent risk factor (OR=1.12; 95%
Cl: 1.021.23; p=0.02). Such results prove that the co-
operation of obesity, adipokine dysregulation and in-
flammation is a critical role in augmenting the danger
of metabolic syndrome in women with polycystic ovary
syndrome (PCOS) (Table 5).
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Table 5. Multivariate logistic regression analysis for predictors of metabolic syndrome among PCOS patients

Predictor (per unit increase) Adjusted OR 95% CI p-value
Adiponectin (pg/mL) 0.74 0.62 - 0.89 0.001
Leptin (ng/mL) 1.08 1.03-1.13 0.002
TNF-a (pg/mL) 1.09 1.02 -1.17 0.01
IL-6 (pg/mL) 1.15 1.05-1.26 0.003
BMI (kg/m?) 1.12 1.02 - 1.23 0.02

DISCUSSION

As the results of the given study indicate, there are
well-developed metabolic, inflammatory, and adi-
pokine-based changes in women with PCOS, especial-
ly those who passed diagnostic criteria of metabolic
syndrome (MetS). The much-increased BMI, waist cir-
cumference, blood pressure, triglycerides and fasting
glucose along with a much-reduced HDL-C are indica-
tive of a typical metabolic profile that has often been
documented in the PCOS populations [14].

The presence of these metabolic destabilizations
was most evident in patients with PCOS and MetS and
is consistent with the current understanding of the
role of central obesity and insulin resistance as the key
contributors to the development of MetS [15,16]. The
significant decrease in the adiponectin concentration
in PCOS patients with MetS over both PCOS without
MetS and healthy controls is in line with the findings of
most studies indicating that adiponectin is a protective
adipokine that has insulin sensitizing and anti-inflam-
matory effects [17,18]. Reduced adiponectin has been
reported on several occasions to cause higher visceral
adiposity and reduced glucose metabolism, which sup-
ports the high inverse associations in our data between
adiponectin and body mass index, waist circumference,
triglycerides, and fasting glucose [19].

These correlations are in line with the previous
studies that show that the lack of adiponectin can
hasten the process of metabolic degradation in PCOS
women [20]. Other studies have however recorded
non-significant changes in adiponectin levels between
PCOS and controls with the possibility of smaller sam-
ple size, heterogeneity of PCOS phenotypes or vari-
ation in assays used [21]. However, the opposite was
true because the patients with PCOS who had MetS had
significantly higher levels of leptin, which has been as-
sociated with their adiposity. Leptin is a hormone that
is mostly released by adipose tissue in direct propor-
tion to the fat mass.

We have found that our results are consistent with
the reports that suggest hyperleptinemia in obese
PCOS women and its relationship with insulin resist-
ance and chronic low-grade inflammation [22,23]. The
positive relationships between leptin and metabolic
measures (BMI, waist circumference, triglycerides, and
glucose) also support the idea of leptin resistance [24],
which consists of high levels of leptin that do not have
their usual effect of regulating appetite or metabolism

because of the poor communication of the leptin recep-
tor [25]. Nevertheless, some of the studies have indi-
cated that the league PCOS patients had the same level
of leptin with the controls implying that the adiposity,
and not PCOS status per se, is the main factor in leptin
changes [26].

TNF-a and IL-6 in PCOS women with MetS is ele-
vated, which explains the critical role of inflammation
in the pathophysiology of PCOS and the dysfunction
of metabolism. TNF- 2 is part of insulin resistance by
inhibition of insulin receptor signaling with IL 6 en-
couraging the hepatic synthesis of triglycerides and
systemic inflammation. The positive correlation values
between TNF-a and IL-6 and BMI, glucose, triglycer-
ides, and waist circumference are very high, which is in
agreement with several studies that have reported the
increased inflammatory activity in PCOS patients, es-
pecially patients with central obesity [27,28]. The high
level of IL-6 has also been linked to the risk of cardio-
vascular events in MetS and this underlines the clinical
significance of the biomarkers. However, other studies
have reported relatively small causes of inflammatory
cytokines on obesity adjustment [29], implying that
adiposity could be the main cause of inflammation and
not PCOS [30].

Multivariate logistic regression also supported the
results of adiponectin, leptin, TNF- 06, IL-6, and BMI as
independent variables predicting MetS among PCOS
patients. The negative correlation between adiponectin
and MetS risks (OR = 0.74) compares to the literature
backing its protective effects on the metabolism [31].
On the other hand, the odds ratio of leptin, TNF- a and
IL- 6 is increased, which is indicative of the integration
of adipose dysfunction and inflammation observed in
PCOS-induced metabolic disturbances. The observa-
tion that BMI was the only predictor of MetS (OR=1.12)
gives some credence to the fact that obesity is a unify-
ing factor between hormonal imbalance, adipokine dys-
regulation and metabolic impairment.

All these outcomes support the idea that the meas-
urement of adipokines and inflammatory cytokines can
enhance the timely detection of patients with PCOS at
high risk of metabolic failure [32,33].

CONCLUSIONS
Finally, the research offers solid evidence that ad-
ipokines and inflammatory cytokines namely adi-
ponectin, leptin, TNF- 2 and IL- 6 are major metabolic
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dysregulating factors in PCOS women and can be good
predictive biomarkers of women who are at the highest
risk of developing metabolic syndrome.

LIMITATION

The differences in ethnicity, the diagnostic criteria, the
sample size, the percentage of obese patients as well as
the laboratory variability in cytokines measurements
may be used to explain the discrepancy between the
current results and some previous researches. PCOS
is a heterogeneous condition, and there is variation in
metabolic severity by phenotype which could lead to
inconsistent biomarker findings over the literature.
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Bican Aogyixman Caem

Cromarosoriunuii konempk, YHiBepcureT bacpu, bacpa, Ipak
https://orcid.org/0000-0003-4865-898X

OniHKa aiNNOKIHIB Ta IMTOKIHIB
SIK MPOrHOCTUYHHUX OioMapKepiB MeTa00/TiYHOT0 CHHAPOMY
y NaIljieHTOK i3 CHHAPOMOM MOJTiKiCTO3HUX A€YHHUKIB

AxTtyanbHicTb. CUHZpOM noJtikicTo3Hux sieqHUKIB (CIIKA) - e 6araTodakTopHe eHJOKpHUHHE 3aXBOPIOBAHHS,
siKe Bpakae npu6sn3Ho 10-15% XiHOK penpoJlyKTUBHOTrO BiKy Ta € O/JHi€l0 3 HAWMOIMUPEHIIINX MaTOI0riH
AEYHUKIB Yy CBITI.

Linp: BU3HAYUTU MNPOTHOCTUYHY I[iHHICTh aAUWIOKIHIB Ta 3aMaJibHUX I[MUTOKIHIB SK MPOTHOCTHYHUX
6iomMapkepiB MeTaboJiyHOrO CUHAPOMY y 2kiHOK i3 CITKS.

Marepianu Ta meroau. [lonepeyHe gocuimpxeHHs nposoguiocs 3 10 ciyna 2025 poky no 15 nucronazna 2025
poky, 3a y4yactio 100 »xinok (75 i3 CIIKf, 25 koHTposbHOI rpynu). KBasidikoBaHUMU yyacHULAMU OyIH
3/10pOoBi xKiHKH BikoM BiJ| 18 10 40 pokiB. AJMIIOKIHY Ta IUTOKIHM Y 3pa3Kax KpoBi BU3Ha4a/IMCA 3a ;,0NOMOT 010
iMyHOpepMeHTHOr0 aHa/Ia3y HaTLeceple, JiniHUHM Mpodib i rII0K03a BUSHAYAIHUCS CIEKTPOPOTOMETPIUHO.
Byusiu onineHi okpy»xHicTb Tasii, apTepiasbHUN THCK Ta iHAeKc Macu Tijia (IMT).

Pesyavbraru. [lanientku 3 CIIKA manu Bucokuii IMT, okpyxHicTb TaJlii, apTepia/lbHUM TUCK Ta piBeHb [VIIOKO3U
HaTlleceplie MOPIBHAHO 3 KOHTPOJIbHOIO IPYIOI0 Ta HU3BKUH piBeHb JIMONTPOIAIB BUCOKOI ILIiIJIBHOCTI.
KoMnoHeHTH MeTabosiduHOr0 CUH/ApOMY 6y/M 3HayHO BuinuMU npu CIIKS, 30kpema 1jeHTpaibHe OXKHUPiHHSA
Ta AUCainigeMis. AJUIOHEKTHH OYB HU3bKUM, TOAI K JIeNTHH, ¢pakTop Hekpoly nyxiauH-a (PHII-a) Ta
inTepaedkin-6 (IL-6) 6ysnu 3nauyHo mifgBuineHi npu CIIKA 3 merta6osniunum cungpomoM. lli 6iomapkepu
CUJIbHO KOpeJIoBaJd 3 MeTabo/iYHUMHK IapaMeTpaMy, a JIOTICTUYHA perpecis BUsBUJIA HU3bKHUU piBeHb
a/IUTIOHEKTUHY, BUCOKUH piBeHb ienTUHY, PHII-q, IL-6 Ta Bucokuit IMT sik 3Ha4Hi NpeAMKTOPU MeTAab0/IIYHOTO
CUH/IPOMY.

BucHoBKu. /luc6anaHc aiUNIOKIHIB, CIPUYMHEHUN 0XKUPIHHAM, Ta BUCOKHUM piBeHb 3amnajbHUX LIUTOKIHIB €
BOKJIMBUMU PaKTOpPAMH, 1110 COPUSAIOTb MeTabosiivHOMY cuHpoMy npu CIIKA. Bifomo, 110 HU3bKUI piBeHb
aIMIIOHEKTHHY Ta BUCOKUH piBeHb jienTUHY, TNF-a Ta IL-6 nepelkomxaoTh nepejadi CUrHaJliB iHCY/IiHY Ta
MeTabo0J1i3My JiiziiB, TOMY BOHH € Jiy>Ke MPOrHOCTUYHHUMHU [TOKa3HUKAaMU MeTab0JIiYHOTO MoripiieHHs.
KirouoBi cji0Ba: CHHJPOM TMOJIKICTO3HUX SIEYHHUKIB, METaOOJIiYHHUU CHHAPOM, AJUIOKiHH, IUTOKIiHU,
6iomMapkepHu.
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Kriniuni 0co0/1uBOCTiI 0HiXOMiK03iB cTon y BIJI-iH()ikoBaHUX XBOPHX,
SIKi 0OTPUMYHOTh aHTHPETPOBiIPyCHY Tepariiio

AkryanbHicTb. OHIXOMiIKO3M € NOIIMPEHUM INPOSBOM ONoOpTyHicTUYHUX iHdekuin y BlJ/I-iHdikoBaHUX
nauieHTiB. locaipkeHHs KaiHIYHMX GOPM Ta IMIMGKMHU YpaXkeHHs HIrTiB y xBopux Ha BIJI i3 pisHoto Bianosiaato
Ha aHTupeTpoBipycHoi Tepanii (APT) mo3Bosisie Kpaile 3p03yMiTH 0COBJUBOCTI LIMX MiKO3iB Ta BJJOCKOHAJIUTH
MiAX04U 0 JIIKyBaHHS.

Ljinb: BCTaHOBUTH KJiHIUHI 0co6/1MBOCTI OHiXOMiK03iB cTon y BlJI-iHdikoBaHUX 3a/ieXKHO Bifj epeKTUBHOCTI
AHTUPETPOBIpyCHOI Tepamil.

Marepianu Ta meroau. [lig cioctepexxeHHAM nepe6yBaso 96 BlJ/I-iHdikoBaHUX XBOpUX i3 OHiXOMiKO3aMHu
cron. /[liarno3 BlJI-iHdek1ii BcTaHOB/IOBaIM 3TiJHO 3 MiXHapoAHOW KJacudikaniero xBopo6 10-ro
nepersiagy (MKX-10) Ta BepudikyBasu BUSABJEHHSAM cHelUQPiYHUX CEPOJIOTIYHUX i MOJIEKYJISPHO-
6iosoriunux mapkepis BIJI. Ycim xBopuM peecTpyBasu KiibkicTb CD4*-n1iMmbonuTiB i BipycHe HaBaHTaXeHHS
(komiit/mu1). 3anexkHo Bif iMyHoJsioriyHoi Ta Bipycosioriunoi Bignosiai Ha APT naunieHTH 6y nojineHi Ha
4 rpynu. [lo I rpyny, sika HapaxoByBaJia 30 (31,3 %) oci6, yBiliuau nanieHTH, Kl JOCATIN BipycoJoridHoro
Ta IMYHOJIOTIYHOIO YCIIiXy BiJ| JIIKyBaHHS: 3HUKEHHA BIpyCHOTO HABAaHTAXXeHHA [0 HEBU3HA4a/IbHOTO PiBHA
(<50 komiii/ma) Ta 36inbmieHHs KinbkocTi CD4*-niMmbouuTiB o 3HavyeHb >500 ku1./mMkJ; mo Il rpynu (20
xBopux - 20,8 %) - 3i 3HMXKEHHSM BipyCHOT0 HABaHTAXKeHHS, aJie 6e3 36isbleHHs yucaa CD4*-niMmbonuTis;
nmo Il rpynu (11 manienTiB - 11,5 %) - 3 nigBummenHsaM piBHs CD4* >500 kJ./MKJ, ajne 6e3 3HMKEHHS
BipycHoro HaBaHTaxkeHHs; 1o [V rpynu (35 oci6 - 36,5 %) - 3 BipycosioriuHo0 Ta iMyHOJIOTi4HO0 HEB/la4aMHU
APT. /lo koHTpoJIbHOI Tpynu yBiMmau 33 XBOpUX 3 OHiXOMik0o3aMHu cToI, B iKUX He 6yso BlJl-iHdeknil Ta
CyINyTHIX 3aXBOPIOBaHb.

PesyapraTru. [lpy CTAaTUCTHUYHOMY aHasi3i BCTAaHOBUJIM 3aKOHOMIpHICTB po3moAiny KiiHIYHUX dopMm
oHixoMmiko03iB cTon BlJ/I-iHdikoBaHUX XBOpPUX Y rpynax, cPoOpMOBaHMUX 3ajexHO Bif pe3ysnbTaTiB
aHTUpeTpoBipycHoi Tepamii (p < 0,01), a TakoX B3aEMO3B’30K MiXK IMIMOMHOK ypa)KeHHS HIrThOBHUX
IJIACTUHOK 1 kjaiHiyHUMU dopMaMu oHixoMmikosiB ctom y BlJ/l-indikoBaHux xBopux (p < 0,01). ¥ BLI-
iHpikoBaHuX XxBopux | rpynu nepeBakHo 6ysnu ypaxeHi 1-3 wirTi; Il rpynu - 5-8 wirTis; Il i IV rpynu -
8-10 HirTiB, o 6ys0 CTATUCTUYHO 3HA4Yyl[UM. CTATUCTUYHO MiATBEp/KeHAa 3aKOHOMIipPHICTb po3nofiny
oHixoMik03iB cton y BlJ/I-iHpikoBaHUX XBOPUX 3a IMIMOGUHOIO YparkKeHHsI HIrThOBUX MJIACTUHOK y I'pynax, ki
OTPUMYIOTb aHTUPETPOBIPYCHY Tepalilo.

BucHoBku. /151 oHixoMiko3iB cTon y BlJI-iHdikoBaHUX XBOpUX, siKi oTpuMytoTh APT, xapakTepHi nouMpeHicTb
ypaxkeHHs i3 3ay4eHHAM Ji0 naToJioriyHoro npouecy 8-10 HirTiB y 30,2 % nanieHTiB i n6UHOIO ypaXKeHHs
6inbiie 2/3 HirrboBoi macTuHky y 50,0 % narieHTiB.

Kirouosi cnoBa: BlJI-indekuis, Miko3u mwkipu Ta ii ogaTKiB, aHTUpeTpoBipycHa Tepanis, CD4*-niMmpouuTy.
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AxTyanbHicTb. KinbkicTe xBopux Ha BlJI-iHdek-
Lilo Ta cUHApPoOM HabyTtoro imyHoxedinuty (CHIZ),
y SIKUX pO3BUBAIOThCA Ti 4M iHII iHeknil mkipu Ko-
JIMBAEThCSA BiANMOBiAHO A0 pi3HUX my6Jikamil Bij
40 % 1o 95 % [1]. HaituacTime fepmMaTo3u BipycHOI,
6akTepiiHOI Ta rpu6GKOBOI MPUPOJHU € XapaKTepPHUMU
KJIIHIYHUMH MPOsIBAMH HAGyTOro iMyHoAeiluTy, 1m0
BiI6yBaeThCsA HEBUIA/IKOBO, BPaX0BYIOYH 3aKpil/ieHy
3a WKipor 6ap’epHy QYHKII, 0 3iMCHIOEThCS Mif
6e3nocepe/iHiM KOHTpoJIeM iMyHHOI CUCTEMH, HATJISAJ
[KOi, 3 0JHOT0 6OKY, CIpSIMOBaHUI Ha CTBOPEHHS J0-
JlaTKoBOro 6Gapepa, 1o 3abe3neyye epeKTUBHY eJi-
MiHaIil0 Yy>KOpiAHUX areHTiB, AKi IPOHUKAIThL Kpi3b
HIKipy, a 3 Apyroro 60Ky — Ha MiATPUMKY rOMeoCTasy
B TKaHHHI 3a JONOMOTIOK peryadauii >KUTTEAIANIbHOCTI
MIPaKTUYHO BCiX KJITHH, 1[0 BXOAATH [0 il CKI1aay.

Y mnauienTiB 3 BlJ/lI-indekuiero aepmaTodiTHi iH-
dexuii MOXyTh OYyTH HOLIMPEHUMH, MHOXXHHHUMU 3
ypaKeHHSAM KiHLiBOK, TiJa, KiJIbKOX HII'TiB, 4Ki IOraHo
pearyroTh Ha JikyBaHHs [2]. Bifomo, 1o gepmMaToMi-
KO3 MOXe CIIPUSTH PO3BUTKY iHIIMX WKIpHUX iHeEK-
L[ii, OCKIJIbKM HJeTbCd NpO MNOpYIIeHHA IIKIpHOTO
6ap’epa [2]. Tomy B nmarienTiB i3 BIJI miBujKa giarsoc-
THKaA Ta NpaBUJIbHE JIIKYBAaHHA € BOXXJIMBUMU [J14 3a-
no6iraHHsA BUHWKHEHHIO HIINX iHpeKuil.

JepmaTodiTisi Mo’ke BUHUKHYTH B Oy/b-IKUH ITe-
piox BlJI-indeknil, asie GinblIicTh BUMAAKIB BEJTHUKUX
YU aTUIOBUX ypaXKeHb OY/IM 3apeecTpoBaHi y marii-
€HTIB i3 THKKOI IMyHOCyIpeci€lo 3 KinbkicTio CD4*
Hxde 100 kaitun/MMm® [2, 3]. [IpokcMManbHUM 6l
OHIXOMIKO3 Zly»Ke PiZIKO TpamJsiETbCS B 3arajbHid MO-
ny/snii, ane onucyetbes sk o3Haka Bl/I-indekmnii [2].
AnTupetposipycHa Tepamis (APT) a6o 3acTocyBaHHS
CUCTEMHUX NPOTUIPUOKOBHUX NpenapaTiB Ajs npodi-
JIAKTUKH OTIOPTYHICTUIHUXIHPEKI[il TAKOXK MO>Ke BIJIU-
HYTH Ha BUHUKHEHHSI aTUIOBUX GopM IuX MiKo3iB [3].

HeyxusibHe 3pocTaHHs 3axBoproBaHoCTi Ha BlJI-iH-
dexriito, 10 MPU3BOJUTD A0 TSKKUX AedeKTiB KJIITHH-
HOTO IMYHITeTY, AiKe MU CIIOCTepiraEMo HUHI, CIpUAE
306i/blIeHHI0 KiJIBKOCTI MaljieHTiB i3 JlepMaTo3amy, y
TOMY 4YHMCJIi — 3 MiKO3aMU LIKipH Ta il JoAaTKiB. 3aXBO-
PIOBaHHS WIKipH TA CIM30BUX 060J0HOK BiI3HAYAKOTh-
cs1 Ha BCix cTaaigx BUI-iHekril, Bk/Iroyarouu 6e3cuMII-
TOMHY, IpY4 LIbOMY B pAJi BUNAJAKIB LIKipa € NepluM
Ta €IUHUM OPraHoM, 3aJy4eHUM J0 NaTOJIOrI4YHOrO
Npolecy BIPOJOBX TPUBAJIOro Nepiofly NporpecyBaH-
He BlJI-indexuii. [Ipu6ausHo y 80-95 % BlJI-iHdikoBa-
HUX MaLI€EHTIB yNPOJOBXK OCHOBHOTO 3aXBOPHOBAHHA
CIIOCTEPIraloTbCd BUNAJKU BUABJIEHHA [JepMaToO3iB
pi3HOrO reHesy, oco6snBoO iHPeKIiHOI Ta MyXJIUHHOI
npupou [4]. Bix nepmatomikosiB cTpaxae Big 30 1o
70 % nrozedt y BcboMy cBiTi [5].

Tak¥M YMHOM, epMaTOMIKO3H € MOBCIO/HO MOLIHU-
peHoIo rpymnor iHPeKI[iHHNX 3aXBOPIOBaHb MIKipH Ta ii
JIoaaTkiB (BoJioccs, HIrTi), pigiie c1u30BUX 060J0HOK
MIOPOKHMHU POTaA Ta CTaTeBUX OPraHiB, CHPUYNHEHUX
MaTOTeHHUMU ¥ YMOBHO-NATOTEHHUMU I'PUOAMHU, 1[0

in HIV-infected patients receiving anti-retroviral therapy

Bi/Ipi3HAOTBCA Mi co6010 3a eTioJoriero, enigemioso-
ri€ro, IMIMOUHO0 YpaXKeHHs Ta KJIiHIYHOI KapTHHOIO.

Iis1b: BCTAHOBUTH KJiHIYHI 0COGJMBOCTI OHiXOMi-
ko3iB cton y BlJI-inpikoBaHUX 3a/exHO Bif edeKkTHUB-
HocTi APT.

MATEPIAJIN TA METO/IN
JlociKeHHSI BUKOHYBaJ/IH BiIMIOBITHO Z10 6i0€ TUYHUX
BUMOT ['esibCIHCBKOI iekapanil, npuiHaToI [eHepaib-
HOM acaMb6Jie€to BcecBiTHbOI MegnyHOi aconianii, Kon-
BeHIil Pagu €Bponu nmpo npasa JIIOJUHU Ta GioMeau-
nuHy (1977 p.), BignmoBigHux moJsioxeHb BcecBiTHBOI
opraizanii oxopoHu 340poB’si, MixkHapojHOI pajau
MeJIMYHUX HAyKOBUX TOBAPUCTB, MIXXHApPOAHOIO KO-
Jekcy MeguyHol eTuku (1983 p.) Ta 3akoHaM YKpaiHy,
Hakaszy MiHicTepcTBa 0XOpOHM 3/10pOB’st YKpaiHU Bif
23.09.2009 p. No. 690 Ta 3 go3soJsy Kowmicil 3 nuTaHb
6ioT4HOI eTUKU ByKOBUHCBKOTO Jlep>KaBHOT'0 MeJ{hY-
HOT'O YHIBEPCUTETY.

[lig cnocTepexxeHHsAM nepebyBasio 96 BlJl-indiko-
BaHUX XBOPHX i3 OHIXOMiKO3aMHU CTOI BiKOM BiJ 23 10
59 pokiB (cepepHiit Bik 40,6 + 2,1 poky), y TOMy 4McCIi
54 yosoBiku Ta 42 xiHku. [liarnos BlJI-inexuii BcTa-
HOBJIIOBAJIM 3TiHO 3 MiXHApPOJHOW KJacudikaliewo
xBopo6 10-ro nepersnsgy (MKX-10) ta BepudikyBaau
BUSIBJIEHHSM crenudiyHUX cepoJsioriyHux i MoJsieky-
JsipHO-6iosoriuHux MapkepiB BIJI. g nonepeaHboi
JAiarHocTtuku BlJI-iHdeknil BUKOpUCTOBYBaIN iMyHOXi-
MivHi Ta iMyHOpepMeHTHI TeCcT-cUCTeMH [iJ1s BUSIBJIEH-
HA KOMIUJIEKCIB aHTUT€H-aHTHUTIJIO B CUPOBaTLi KPOBI.
YciMm XBopuM peecTpyBasu KijibKicTb CD4*-n1iMonuTiB
i BipycHe HaBaHTa)keHHs (komii/mu). Yci BIJI-iHdiko-
BaHi oTpuMyBasii APT BnpoZoB:x LOHaMeHLIe 6 Mi-
CSILIIB J10 BKJIIOUEHHS IX y AocaimpkeHHs. EekTHBHICTD
JIIKyBaHHS OLIiHIOBAJIU Ha MiZ[CTaBi JaHUX KJIHIYHOTO
orIsily, BU3Ha4eHHs KisbKocTi CD4*-simbonuTiB i pis-
HA BipYCHOTO HaBaHTaXKeHHS.

3aJIeXKHO BiJ| IMyHOJIOTIYHOI Ta BipyCOJIOTIYHOI Bij-
noBizi Ha APT manjienTH 6y/1u nozisieHi Ha 4 rpynu: 10
[ rpynu, sika HapaxoByBasia 30 (31,3 %) oci6, yBiiuuu
NaLieEHTH, AKI JOCAIJIU BipyCcOJIOTIYHOrO Ta iMyHOJIO-
riYHOro yCHixXy BiJ JIIKYBaHHA: 3HMXKEHHS BipyCHOIO
HaBaHTAXXeHHs 10 HeBU3Hada/bHOro piBHA (<50 KO-
nifi/mi) Ta 36inbweHHs KinbkocTi CD4*-niMdonuTis
o 3HadeHb >500 ki./mMki1; go Il rpynu (20 xBopux -
20,8 %) - 3i 3HMKEHHAM BipyCHOTO HaBaHTaXXeHHS, ajle
6e3 36inbeHHs yucaa CD4*-nimbonutis; po Il rpynu
(11 mauienTiB - 11,5 %) - 3 nigBuieHHsaM piBasa CD4*
>500 kJ1./MKJI, ajie 6e3 3HMKeHHs BipyCHOro HaBaHTa-
»keHHsT; 70 [V rpynu (35 oci6 - 36,5 %) - 3 BipycoJioriy-
HOIO Ta iMyHoJI0Ti4HOI0 HeBayaMu APT. /o KOHTpOJib-
HOI rpynu yBillIK 33 XBOPUX 3 OHIXOMiKO3aMH CTOII, B
sAKuX He 6ys0 BlJI-indeknil Ta cynyTHiX 3aXBOproBaHb.

[ CTaTUCTUYHOTO aHali3y BUKOPHUCTOBYBAIU
MeTO/ Y CTATUCTUYHOI 06PO6KH, 110 BKJ/IF0YaJia ONIUCOBY
CTaTUCTUKY, NOPIBHAHHA KiJIbKICHUX [TI0KAa3HUKIB 3a J0-
nomoromw t-kputepito CThiofieHTa, x* [lipcoHa, ToYHUM
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kpuTepii @imepa. CTaTUCTUYHY 06POOKY OTPHUMaHUX
JlaHUX MPOBOAWJIMU 3 BUKOPHUCTAHHSIM IPOrpaMHOI0
3a6e3neuenHss STATISTICA 6.1 (StatSoft Inc., CIIA)

PE3YJIBTATHA JOC/IIIKEHHSA

Y BlJ/l-iHdikoBaHuX XBOpHX Ha (OHI BUKOPHUCTAHHS
APT oHIXOMiKO3M CTOI MpeJCcTaBJeHi TAKUMHU KJIiHIY-
HUMU popMaMHU: JUCTANTBHO-JIATEPATBHUM MiJHIrThO-
BUM OHIXOMiKO30M, NpPOKCUMaJIbHUM HiJAHIITBOBUM
OHIXOMiK030M, Oi/IMM NOBEepXHEBHM OHIXOMiKO30M i
TOTAJbHUM AUCTPOPiUHMM OHiIXOMiKO30M, 3 mepeBa-
)KaHHAM [JUCTaJIbHO-JIaTePaJbHOr0 MiJHIITHOBOIrO
oHixoMmiko3y (puc. 1).

JUITIO - 42 %

TAO-35%

[0 - 16 %

BIIO -7 %

Pucynok 1. CtpykTypa KiiHiuHMX (hOpM OHiXOMiKO3iB
cron y BIJIT-iH¢ikoBaHNX XBOPHX, 5IKi OTPUMYIOThH
aHTupeTpoBipycHy Teparnito.TO — ToTaabHUi
guctpodiuanii oHixomiko3; AJITTIO — guctanbHO-
JlaTepasbHUM MiJHITTbOBUM OHiXoMiko3; TTTT1O —
MPOKCUMAJIbHUH MiZHIrThOBUE OHix0MiK03; BITO — 6inmii
TIOBepXHEBUI OHIXOMIKO3

Y BlJ/I-indikoBaHux xBopux | rpynu crnoctepiraau
JAUCTaJIbHO-JIaTepaJbHUM NiAHIFTHOBUMA OHIXOMIKO03 ¥
25 xBopux (83,3 %), 6inuit noBepxHeBUi y 5 (16,7 %)
XBOpUX 3 IepeBaXXaHHAM [HUCTaJIbHO-JaTepaJbHOI0
MiHIrTBOBOI'0 OHIXOMIKO3Y.

Y 1l rpyni Bif3Hadaqu AuCTaJbHO-JaTepaIbHUMN
MNiAHIrTbOBUM OHIXOMiKO3 y 6 Mali€HTIB, 10 CKJIaJa€E
30 %, 6innii moBepxHeBUi y 2(10 %), npokcUMaJIbHUN
nigHirreoBuil y 11(55 %) BUnajKiB i TOTaJbHUN JU-
cTpodiuyHMNA OHiXOMiK03 6ys0 3adikCcOBaHO BChHOTO B
onHoOTO XBOporo (5 %), 0ToX mepeBa)KHO TPAILJISJIUCS
NPOKCUMaJIbHUH NiAHITTbOBUM, IUCTA/IbHO-JIaTePaJib-
HUM MiJHIrThOBUH i 611MH MOBepXHEBUI OHIXOMIKO3.

Y BlJ/l-iHdikoBaHUX XBOpHUX, sk Hasexatpb Ao Il
rpymnu, 6yJio AiarHocToBaHO Taki KJiHiYHI opMHU OHi-
XOMIKO3iB: JUCTa/JbHO-JaTepaJbHUNA MNiAHIITBOBUH
7(63,6 %) XBOpUX, IPOKCMMaTbHUH NiAHIrTHOBUN y 3
nauieHTiB (27,3 %) Ta TOTaNbHUM AUCTPODIYHUHN Y O~
HoMmy Bunazaky(9,1 %).

Y IV rpyni cnocrepirasy AucTajlbHO-JaTepasib-
HUH NiJHIrThoBUH OHiXOMik03 ¥ 2 (5,7 %) nauieHTiB,
NPOKCUMaJIbHUM MiAHIITbOBUH | TOTAJIbHUM JUCTPO-
diunmii BignosigHo vy 1 (2,9 %) 132 (91,4 %) xBopux,
3 JJOMiHYBaHHAM TOTaJbHO AucTpodiyHOro oHiWxo0-
Miko3y. [lpy cTaTUCTUYHOMY aHasli3i BCTaHOBJIEHO
3aKOHOMIipHICTh po3nofiny kJaiHIYHUX ¢GopM OHi-
xoMiko03iB cTon BlJI-iHpiKOoBaHHUX XBOPHUX y rpylax,

V.D. Moskaliuk, I.I. Kravchuk, & Yu.0. Randiuk I

cbopMOBaHUX 3aJI€XKHO BiJi pe3y/IbTaTiB aHTHPETpPO-
BipycHoi Tepamnii (p<0,01).

[Ipu gucTanbHO-NaTepaabHil NMiAHIrTHOBIN dpopmi
OHIXOMIKO03y CTOI y aTOJIOTIYHUMN MTpoLeC BTATYBaIU-
€A Kpai HirTbOBOI0 J102Ka, ypaXKeHa AiJIAHKa HIrTbOBOI
IJIACTUHKY BTpadvasia CBOIO MPO30picTh, HabyBasa 6i-
JIyBaTOTO, >KOBTOT0 ab0 ciporo kosbopy. Kpai HirrboBoi
IJIACTUHKU CTaBa/ld HepiBHUMH, KPHULIMJIKCA, CTOH-
LIyBaJIACA, 4aCOM PO3BUBABCA MiAHIITHOBUH rinepke-
paTo3. Biui noBepxHeBHU OHIXOMIKO3 CTON Xapak-
Tepu3yBaBCs HAasABHICTIO HA HIrTsx 6i1MX MOBEPXHEBO
pO3TaLIOBaHUX MJIAM 6e3 pi3Ko OKpecIeHHUX KOHTYPIB,
CXWJIbHUX J10 3JIMTTS Ta PO3NOBCIO/KEeHHA 110 BCiH HIr-
ThOBiN muacTuHLi. [loBepxHA HIrTBOBOI NMJIACTHUHKHU
BUIJIsIlajIa KPUBOIO, MTyXKOI0, po3Apo6JieHo. Y ABOX
BlJ/I-indikoBaHMX XBOpHUX i3 6iIMM MOBEPXHEBUM OHi-
XOMIKO30M CTOII CIIOCTepirajauca NapoHixil.

[IpokcuManbHUK NiJHIITHOBUM OHIXOMIKO3 CTOM
xapakTepu3syBaBcsi ¢opMyBaHHsAM 6i10i MaToBOi 3
YiTKMUMH MeXaMU IJISIMU Ha NPOKCUMaJbHIA AiNAHII
HIrTbOBOI NMJIACTHHKHA 0€3 3aXOIlJIeHHSI HaBKOJIOHIr-
TbOBUX TKaHWH. BorHuile ypakeHHs1 Oy/10 IJIaJKUM i
He BiZjpi3HAI0CA 32 KOHCUCTEHLIE Ta TOBLUHOIO.

[Ipu ToTasibHOMY AucTpodiyHOMY OHIXOMiKO03i cTON
HIFTbOBA IJIACTMHKA BUIJIAJAJa NOTOBIIEHOI, HEPIB-
HOI0, KpULIWJIacs, MaJla TeH/IeHIIi0 JI0 YacTKoBOro abo
MOBHOTO pyHHYyBaHHS. HiroTs cTaBaB TbMSIHUM, 3a6apB-
JIeHUM Y Di3Hi BiATiHKM ciporo, 6is0ro, 6pyAHO-)KOBTO-
ro,K0BTYBaTO-KOPUYHEBOT0, 6YpOro, YOPHOI'0 KOJIbOPY.

HannomupeHimuMu KJIiHIYHUMH 0O3HAKaMH OHIX0-
Miko3y cton y BlJI-iHdikoBaHUX XBOpUX OY/IH:

3MiHa KOJIbOPY HIrThOBOI MJIACTHHKHU (6inui,
YKOBTUH, Cipul, 3e/1eHUH, 6YpU, KOpUYHEBHUH), mifHIr-
ThOBUM rinepkepaTtos - 57 oci6 (59,4 %),

onixousisuc - 32 (33,3 %),

puctpodis - 7 nanienTis (7,3 %).

[laponixii BusiaeHo y 3 BlJ/I-iHdikoBaHUX XBOpHX.
[TomipHuii rinepkepaTto3s (1-2 MM) crnioctepiranu y 36
XBOPUX; 3HaYHUH (>2 MM) -y 15 oci6.

3a IIMOUHOI0 YpaKeHHS! HIrTbOBUX IIJIACTHHOK
Bl/l-indikoBaHi xBopi 3 oHiXoMik03aMu cTomn 6yJd Mo-
JineHi Tak: y 7 nauieHTiB - 0 1/3; y45-1/3-2/3;y
44 oci6 - 6inblue 2/3. Y pasi jucTaabHO-IaTEPATBHOTO
HiHIrTbOBOr'0 OHIXOMIKO3Y HIIThOBI IJIACTUHKHU Ilepe-
BaXXHO Gy/M ypakeHi B Mexax 1/3 - 2/3. I[Ipu 6isomy
MIOBEPXHEBOMY OHIiXOMiK03i MIMOGHWHA ypakKeHHs Hir-
ThOBUX IJIACTUHOK 710 1/3 BiA3HavyeHa y 4 ocib, Ha piBHIi
1/3 - 2/3 -y 3. [Ipy npoKcUMaJbHOMY HiZIHIrThOBOMY
OHIXOMiK03i HiIrThOBi IJTACTUHKH NepeBaXKHO 6YJIU ypa-
»keHi B Mexxkax 1/3 - 2/3 (7 Bunagkis), 6inbuie 2/3 -y 5
oci6, a MeH1Ie 1/3 - nuuie y 3 nauieHTiB. 3aKOHOMIPHO,
IO TOTAJbHO AUCTPOPIUHUN OHIXOMIKO3 CTON 3aBXK-
1 CYNpOBO/KYyBaBCsSl YpPaKeHHSIM MNOHajA 2/3 Hirts.

BcTaHOB/IEHO B3aEMO3B’SI30K MiXK IIMOWHOKW ypa-
>KeHHSI HIrThOBHUX IUIACTUHOK Ta KJIIHIYHUMU popMaMu
oHixoMiko3iB cTon y BlJI-iHdikoBaHux xBopux (p<0,01).
Yucs1o ypaxkeHUX HIrThOBUX IJIACTUHOK KOJIMBAJIOCS Bif,
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1 mo 10. Y 27 (28,1 %) oci6 6ys0 ypaxeHo 1-3 HirTi; y
21 (21,9 %) - 3-5 wuirti; y 19 (19,8 %) - 5-8 wirTis; y
29 (30,2 %) - 8-10 wnirTis. [lepeBaxHO y NaTOJIOTYHOMY
npoueci 6pasiu y4acts l11-V HirrboBi mi1acTUHKY. 3riHO 3
JaHuMmy, y BlJI-iH$ikoBaHMX XBopUX | rpynu epeBaxKHO
6ysiuypaxkeHi 1-3 Hirti; [l rpynu - 5-8 nirTis; i1V rpynu -
8-10 HirTiB, 10 6y/10 cTaTUCTUYHO 3HA4YyIKUM (p < 0,01).

CTpyKTypa MIMOMHHU ypaXkeHHsI HIrThbOBUX IJIACTH-
HOK IpH pi3HUX KJiHIYHUX PopMax oHiXOMiko3iB cTon
BlJI-iHpikoBaHUX XBOpUX y rpynax, chopMOBaHUX 3a-
JIeXKHO BiJj epEeKTUBHOCTI aHTUPETPOBipycHOI Teparii,
Bumsfana tak. ¥ npeacraBHukiB I, I, 11l rpyn cnocre-
pirasiocst nepeBakaHHs1 ypaxkeHHs1 1/3 - 2/3 HirtboBoi
IJIacTUHKY; y IV rpyni y naTosioriyHui npouec 3any-
YyaJiocs MoHa/, 2/3 HIrTboBOI IVIACTUHKU. CTaTUCTUYHO
HiJTBep/XeHa 3aKOHOMIPHICTb pO3IOAiNYy OHIXOMiKO-
3iB cTon y BlJI-iHdikoBaHUX XBOpUX 3a IMTMOUHOIO ypa-
YKEHHS HIlTbOBUX MJIACTUHOK Y I'PyMax, sKi OTPUMYOTh
aHTUpeTpoBipycHy Tepamnioo (p < 0,01). I[lpu pucrasb-
HO-JIaTepa/IbHOMY NiZiHIrTbOBOMY OHIXOMik03i y BIJI-in-
¢dikoBanux xBopux |, [Il rpyn 6is1b11010 Miporo ypakanucs
1/3 - 2/3 nirreoBoi miactuHky, y 11, IV rpynax - noHaz
2/3 HirTboBoi mIacTUHKU. [Ipu 6iloMy HOBEpXHEBOMY
onixoMmiko3i y I i II rpyni maToJioriyHui npouec 0Xomnro-
BaB Jivile 710 1/3 HIrTboBOI MJIACTUHKH. Y pa3i npokcu-
MaJIbHOTO NiAHIrThoBOro oHixoMiko3y y II, 11l rpynax ne-
peBaXkHO Oys1a ypaxkeHa 1/3 — 2/3 HIrTboBOi IJIACTUHKY;
y IV rpymni 3any4anocs moHaz 2/3 HIrTboBoOi JIACTUHKU.

Y rpyni Il (n=30) Haii6inpla KiJIbKICTE XBOPUX Majia
ypaxkeHHs Bif 1 10 3 HIrThOBUX IJIACTUHOK — 22 0COGH.
llle 6 nanieHTiB Maau ypakeHHs 3-5 IJIACTHHOK, ypa-
>KeHHS 5-8 IJIaCTUHOK BUSBJIEHO JIUIILE ¥ 2 NMAIiEHTIB, a
BUNAAKIB ypaxkeHHs 8-10 myiacTUHOK He 3adikcoBaHoO. Y
rpymi Il (n=20) cnocrepirasiocs 6inb1 piBHOMipHe po3-
NoAi/IeHHs: 3 Nali€eHTU MaJIu ypaxKeHHs 1-3 MJIaCTUHOK,
6 oci6 - 3-5, me 9 marnieHTIB - 5-8 MJIACTUHOK, i ¥ 2 XBO-
pux BiaMideHo ypakeHHA 8-10 muactuHoK. Y rpymi II1
(n=11) kinbKicTb ypaXKeHUX JIACTUHOK MaJia iHIIWH Xa-
pakTep: y 1 nagieHTa BigMiueHo 1-3 ypaxeHi niacTUH-
KH, y 3 0ci6 - 3-5 mi1acTHHOK, ypaxkeHb 5-8 MJIaCTUHOK
He BUABJIEHO, TO/Ii 1K HaklO6iJbIlla YyacTKa — 7 NalLliEHTIB —
Masia ypaxkeHHs 8-10 HIrTboBUX IJIACTUHOK. Y rpymi [V
(n=35) mpocTeXXyeTbCs TEHAEHLiA A0 TSHKIUX yPAKEHb:
svuie 1 nanieHT MaB ypakeHHs 1-3 MJIACTHHOK, 6 0cib -
3-5, 8 manieHTiB -5-8, a nepeBaXkHa 6inbiIicTh, 20 XBO-
pUX, MaJIi ypaxkeHHd Bif 8 10 10 HIrTbOBUX MJIACTHHOK.

in HIV-infected patients receiving anti-retroviral therapy

Y nanji€eHTiB KOHTPOJIBHOI IPyNY OHIXOMIKO3U CTOI
npezcTaB/ieHi TpboMa KJIiHIYHUMU GpopMaMu: AUCTaIb-
HO-JIaTepaJIbHUM ITiHIrTbOBUM OHiXoMiko30M (87,9 %),
TOTaJIbHUM AUCTpodiyHUM OHixoMmikozoM (9,1 %) Ta
MPOKCHMaJIbHUM MiJJHIrTbOBUM OHixoMiko3oM (3,0 %).

XapaKTepHUCTUKK NOPIBHIOBAHMX TPyl HaBeJEeHO B
Tabauni 1. Fpynu 6ysu a6coOTHO 3icTaBHI 3a reH/ep-
HUM i BikoBUM po3noaiioM. [lepmatodiTHa iHdeKIis cTo-
nu (Tinea pedis) Ta oHiXOMiK03 PyK JAOCTOBipHO 4acTilie
BcTaHoBJeHi y BlI-indikoBaHMX MaljieHTiB, He3a/IEXKHO
Bif, edbeKTHUBHOCTI aHTUpeTpOBipycHOI Tepamii. [IpuBep-
TaB yBary Tod ¢QakxT, 110 B 0Ci6, AKUM aHTUPETPOBIpyCcHA
Teparist He 3a6e3ne4ynsia Bipyco10ridyHoI TaiMyHOI0TiYHOT
BiAnoBizi, AepMmaTodiTHY iHdeKIito cTonu Ta OHiXOMiK03
PYK AlarHOCTyBa/Iv JOCTOBIPHO YacCTillle, HXK y MALiEHTIB,
AKI JOCAIJIA BipyCOJIOTIYHOIO Ta IMyHOJIOTIYHOIO yCIiXy
BiJ JIiIKyBaHH#, Ta 32 yMOBU 3HWKEHHA BipyCHOT'O HaBaH-
TaXKeHHs], aJie 6e3 36ibineHHs yucaa CD4*-rimpouuTis.

InTepTpuro cron (mompinocti) AiarHocToBaHO y
KOXKHOTO I'siToro xsoporo rpyn# I i Il Ta koxHoOTO Jpy-
roro npejcraBHuka rpym 111 i [V, ayne He 6yJ10 y )koAHO1
oco6u koHTposbHOI rpynu (p < 0,05). [IpumiTtHo, 110
NONpiJIOCTI HalYacTillle BUHUKAJ/IY 332 yMOBHY HaBaHTa-
»keHHs BIJ1 250 koniii/ma i mpu kisibkocti CD4*-n1imMmdo-
nuTiB <500 ksiTHH B 1 MM® cHpOBaTKH KpoBi. [HIIKNX
CYTTEBHUX BiAMIHHOCTEH 3a JIOKaJli3ali€0 ypaeHH ¥
NOpPiBHIOBAHUX IpyIiax BUSABJIEHO He GYJIO.

[Tonpu 1e, KaiHiKa OHIXOMiKO3y MaJja CyTTEBI Bij-
MiHHOCTI. Tak, oHixoJsi3uc i rinepkepaTo3 BHfABJIEeHI
CTaTUCTUYHO Baromo vacriuie y BlJI-iHpikoBanux ocio,
HiX Yy XBOpUX KOHTpoJibHOI rpynu (p <0,01). Baxksugo,
mo y xBopux Ha BlJI-iHdekuiro IV rpyny, siki 3a3Hanu
BipycoJioriyHoi Ta iMyHoJ1oriyHol HeBJja4 eTioTPOIHOI
Tepamnil, yacToTa rinepkepaTo3y 6y/ja CyTTEBO HUX-
yo10, Hix y npegctaBHUKIB |, 11 11l rpym, He Bifpi3HAto0-
YUCH BiJl KiJIbKOCTI XBOPHUX i3 3a3HaY€HUM CUMIITOMOM,
ski He 6ynu iHdikoBaHi Bl/lom.

OHixogucTpodilo He peeCcTpyBad y KOAHOIO Ta-
nienta 3 BlJl-iHdekiiero, B KUX BAAIOCS 3HU3UTH
BipycHe HaBaHTa)XeHHA [0 HEeBU3HA4Ya/IbHOTO pPiBHA
(<50 komiit/m1) Ta 36inbIIUTH KinbkicTh CD4*-1iMbo-
UTIB A0 3Ha4eHb >500 ku1./MKJ1. OlHAK NP L[iJIKOBU-
Till HeBZa4yi aHTUPETPOBIPYCHOI Tepamnii OHiXogUCTpo-
¢iro BcTaHOBUIM ax y 24 3 35 - (68,6 £ 7,8)% xBopHX,
110 CTATUCTUYHO BaroMo nepeBUlyBaJo BiANOBIAHUN
[IOKA3HHUK B YCiX IHIIUX Ipynax.

Tab6aung 1. JTokai3alist Ta K/IiHiuHi TIPOSIBY 1epMaTOMIKO3iB Y Pi3HUX IpyTiax XBOPUX

I'pynu KoHTpoJib
I1(n=30) 11 (n=20) I (n=11) IV (n=35) (n=33)

o 2 = L =) S e X = X

IMoKa3HMK S E S QE 5 TE S E S cé

S S g X g X < =S J =

" = K = " = ? = % =

Jlokasizanis

JlepmaTodiTHa iHdeknisg cTonmu 7 123,3+7,7°| 4 | 20,0+x8,9 |5 |455+150°|18| 51,4+8,4"%%2 | 2 | 6,1+4,2
OHiXOoMiK03 pyK 8 26781 | 5 25,0+9,7 | 6 | 54,5+15,0 | 21 | 60,0822 | 7 |21,2+7,1
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Ta6nuys 1. [IpodosdceHHs

I'pynu KoHTpoJib

I(n=30) II (n=20) III (n=11) IV (n=35) (n=33)

INoka3HuK % i % °\; % °\; % i % i

LI S - S - R S - R -

J X S X 5 X S X 5 X

g = |5 = |% = |% = |%| =

Jlokasizanis
OHixX0oMiK03 cTOT 221733+81|16| 80,0+x89 | 8 | 81,8+11,6 |29 829+6,4 2987957
[HTepTpuro cron 6 [20,0+7,3"| 4 | 20,089 | 5 455+15,0° |26 | 743+74%2 | 0| 0,0+0,0
Kuinika oHixoMiko3y

Onixousizuc 16|53,3+9,1"| 11 | 55,0+£11,1" | 6 | 54,5+15,0"| 22| 62,9+8,2" 4 (12,1+5,7
Onixoguctpodis 0]00+00 | 1 50+4,9 3 127,3+13,4'| 24 |68,6+7,5°1v23 | 7 |21,2+7,1
JletkoHixii 2| 67+4,6 | 3 | 150+8,0 | 3 |273+13,4 |10 | 28,6+7,6"' | 1| 3,0£3,0
l'nepkepaTo3 29196,7+3,3°119| 95,0+4,9" | 8 | 72,7+13,4" |11 | 31,4+7,8%%3 | 7 |21,2+7,1
[lapoHixis 0| 00+00 | 1 50+49 31273+13,4*| 9 | 257+7,4°%%2 | 1| 3,0+3,0

IIpumiTKH: * — [0CTOBipHA Pi3HMIIS, TOPIiBHIHO 3 KOHTPOIEHOIO rpytioro (p <0,05); 1 —mopiBHsHO 3 Tpyrioto I (p <0,05); 2 — mopiBHSIHO

3 rpynoto I (p <0,05); 3 — nopiBusiHO 3 rpymoto III (p <0,05)

JletikoHixii Ta maponixisa y BlJI-iHdikoBanux IV
CPYNX TPAIIAJUCA AOCTOBIPHO 4YacTille, HiX y pasi
IIOBHOTO YCIIiXy BiJi TAKOI0 JIiIKyBaHHA Ta 3a BiICyTHO-
cti BUI-indekuii (guB. Ta6s1. 1).

OBI'OBOPEHHA

BigoMmo, 1m0 aepMaToMiLeTH BiZjpi3HAKTHCA OJUH BiJ
O/IHOTO 3JaTHICTI0 BUGIPKOBO ypaXkaTH pi3Hi CTPyK-
TypHU WKIipH JIOAUHHY, 0 MiCTATb KepaTUH. Tak, Tpu-
x0diTOHU piBHOI Mipol PYyWHYIOTbH BOJIOCCS, HIrTi,
pOroBUH IIap emnifiepMmicy, MIKpOCIOPYMH CXWUJIbHI
J0 ypaKeHHs LIKipHU i Bosioccd, pifKo HIrTiB, enifep-
MOGQITOHU ypaKaloTh TiJNbKU IMaKy wWKipy. Jepma-
TOMILIETH BiJIpi3HATHCA MiX co60l 3a piBHeM Bi-
pysieHTHOCTI. [lepiricTh cepen HUX 3aiimae T. rubrum,
Apyre micue poszginuan M. canis, E. floccosum, T.
mentagrophytes ta T. tonsurans [6, 7]. [lepeaymoBa-
MU BUHUMKHEHHS JepMaTOMIKO3iB C/1yaTb HasABHICTb
YUHHUKIB, AKi NpUrHiuyoTh ¢isiosoriuyni 3axucHi
¢yHKLii mKipW, Ta 3HWKEHHS OMipHOCTI opraHizmy
xasfina fo iHdeknil. PopMyBaHHA JAepMaTOMiKO3iB
3aJIeXUTh BiJi poAy rpuba Ta CTyneHs HOro BILIKBY.
Miko3u HaznexaTb [0 HaUNOWMUPEHIIUX ONOPTYHIC-
TUYHUX 3aXBOPIOBaHb, fAKI TpaniadawTbca y BlJI-in-
¢dikoBaHMX xBopuX. Pneumocystis carinii, Candida
albicans i Cryptococcus neoformans npu BlJI-iHdek-
1ii € OCHOBHUMU 30yJJHUKaMU MiK03iB, 0CO6JIMBO Ha
craaii CHIy [8-10].

3a/se)KHO BiJ, KJIOYOBUX MeXaHi3MiB pO3BUTKY
iMmyHocynpecii, BUZiNA0OTH ABi OCHOBHI rpynu rpu6-
KOBHX 3axBOpIOBaHb. Jlo mepuioi rpynu HaJjexaTb
MiKO03H4, TIOB’sI3aHi 3 mepeBaKaHHSAM KiJIbKiCHUX Ta
AKICHUX ypakeHb HeHTpodiniB; go apyroi - 3 fge-
dekTaMu y KJITUHHO-OoNOCepeJKOBAaHOMY iMyHiTe-
Ti. 3 or/Ay Ha JOMIHYBaHHSA KJITUHHO-0NOCEpeS-
KoBaHOro TuUNy iMyHocynpecii npu BlJI-iHdexnii
MO>XXHa NPUIYCTUTH 4YacTe BUHUKHEHHA Y TaKHX
xBOpHX MikosiB [11, 12].

PesyabTaTH fOCHiAKeHb iHIINX HayKOBLiB BKa3y-
I0Tb Ha T€, 1110 Y CTPYKTYPi epMaTOJI0TI4YHO]I TaTOJIOTI]
npu | kainiunif craaii BlJI-indekunil miko3u (oHixoMi-
K03, MiK03H Kip# Ta cTon) BUABJIsIM B 11,1% 1 7,1 %
BunaAkis, npu Il - y 9,4-16,1 %. Ilpwu III kiaiHiyHik cTa-
il HaWbiibIIOK 6ysa rpyna XBopuX 3 opodapuHre-
aJIbHUM KaHAu030M — 19,0 %, a Mik03iB 3 ypakeHHAIM
HmIKipy, cTon Ta HIrTiB - 9,4-14,1 %. ¥ nauienris 3 IV
KJIIHIYHOI CTaJi€lo Ha Tl nojajibluol iMyHocynpecii
nepeBa)kald JepMaTOMIKO3U 3 YpaXKeHHAM CTOII, LIKi-
pu Ta HirTiB - 19,8-24,2 %) [13]. Mu cBifjoMO aKIeH-
TyBaJ/I4 yBary nepejyciMm Ha piBHI BipyCHOro HaBaHTa-
»keHHs Ta CD4*-n1iMdouuTiB, He BpaxoBY0YH BiZJHOCHO
Cy0'eKTUBHY KJiHIYHY Ksacudikaliito, 3riJHO 3 sIKOIO
rpu6KoBa iHdekI1isl HirTiB € Mapkepom cyTo Il kiiHiy-
Hoi ctafii [14]. O4eBUIHO, 10 iX HASIBHICTh He BUKJIIO-
ya€ MOXK/JIMBOCTI Nepe6GyBaHHs xBoporo Bxe B[] uu [V
cTaAiax. Toxx came TakMM NiAXiJ IPaKTUKYOTh CydacHi
€BpoOINeNCchbKi i NMiBHIYHO-aMepUKaHChKi HaykoBIii [15].

BN CHOBKUA

1. /lns oHixomiko3siB cTon y BlJ/I-iHpikoBaHUX XBODPHX,
AKI OTPUMYIOTb aHTHUPETPOBIPYCHY Tepaliro, Xapak-
TepHi NOLUPEHICTb YpaXKeHHd i3 3a/Jly4eHHAM /[0 Ia-
ToJioriyHOro npouecy Bifg 8-10 nirtiB y 30,2 % naui-
€HTIB i MIMOMHOW0 ypakeHHA Gijblie 2/3 HirTboBOI
mactuHkd y 50,0 % nanieHTiB, a TakoX pi3sHOMaHITHI
k/aiHiYHI PopMu 3 mepeBakaHHSAM JUCTaJbHO-JaTe-
pa/IbHOIO NMiAHIITHOBOI0 OHIXOMIKO03Y IPU YCHIIHOCTI
eTioTponHoro JiikyBaHHs BlJI-iHdekuii Ta ToTasbHO
auctpodiyHoro oHixoMiko3sy 3a BifcyTHOCTI BipycoJio-
riuHoro Ta iMmyHoJioriuHoro edekTy Bij Takoi Teparmii.

2. Y BlJlI-indpikoBaHUX ManieHTIB JOCTOBIpHO 4YacTimie
JiarHoCTyeThCs fAepMaTodiTHa iHbeKIis cTony Ta mo-
NpiJIOCTI, NOPIBHAHO 3 IPYINOK XBOPUX HAa OHIXOMIKO3HU
cToT, B IKUX He O6ys0 BlJI-indekuii Ta cynyTHiX 3axBo-
proBaHb. [IpMMITHO, 1110 iHTEPTPUrO CTOI 3aBXAU BU-
HUKaJIO 332 YMOBH HaBaHTaxeHHs BIJI 250 komik /M i
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npH Kinbkocti CD4*-nimpouuTis <500 kiaiTuH B 1 Mm3
CUPOBATKH KPOBI.

3. KuiiHiyHa KapTHMHa OHIXOMIKO3y y NOpPIBHIOBAaHMX
rpynax Tako» Mae€ BiAMiHHOCTI. Tak, oHixoni3uc i rinep-
KepaTo3 CTAaTUCTUYHO YacTille BUABIATbCA y BIJI-iH-
¢dikoBaHUX 0Ci6; oHiXoAMCTpPODisA Oysa MpUTaMaHHOIO
TIJIBKU [J1S1 MAL€EHTIB 3 OHIXOMiIKO3aMH CTOII, B IKHUX
He 6ys10 BlJI-indekuii Ta cynyTHiX 3aXBOpIOBaHb.

in HIV-infected patients receiving anti-retroviral therapy

KOH®JIIKT IHTEPECIB
ABTOpU AHOT'0 PYKOIIHCY CTBEPKYIOTH, 1[0 KOHQPJIIKT
iHTepeciB miJ Yyac BUKOHAHHSA [OCJiIKEeHHS Ta Hallu-
CaHHS PYKOIIUCY BiZICYTHIM.

JOKEPEJIA ®THAHCYBAHHSA
BuKOHaHHS JJaHOT0 AOC/i/P)KeHHS Ta HAallMCaHHS PyKO-
nucy 6yJ10 BAKOHaHO 6e3 30BHIIIHbOT0 piHaHCYyBaHHS.
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Clinical features of onychomycosis of the foot
in HIV-infected patients receiving anti-retroviral therapy

Background. Onychomycoses are a common manifestation of opportunistic infections in HIV-infected patients.
Investigation of the clinical forms and depth of nail involvement in HIV-positive individuals with different
responses to antiretroviral therapy (ART) enables a better understanding of the characteristics of these mycoses
and contributes to the optimization of treatment strategies.

Aim: is to establish the clinical features of foot onychomycosis in HIV-infected patients depending on the
effectiveness of antiretroviral therapy.

Materials and methods. 96 HIV-infected patients with onychomycosis of the feet were under observation. The
diagnosis of HIV infection was established according to the International Classification of Diseases of the 10th
revision (ICD-10) and verified by the detection of specific serological and molecular biological markers of HIV.
The number of CD4*-lymphocytes and viral load (copies/ml) were recorded in all patients. Depending on the
immunological and virological response to ART, patients were divided into 4 groups: group I, which included
30 (31.3%) people, included patients who achieved virological and immunological success from treatment:
a decrease in the viral load to an undetectable level (<50 copies/ml) and an increase in the number of CD4*
lymphocytes to values >500 cells/pl; to the Il group (20 patients - 20.8%) - with a decrease in the viral load, but
without an increase in the number of CD4*-lymphocytes; to the IIl group (11 patients - 11.5%) - with an increase
in the level of CD4* >500 cells/pl, but without a decrease in the viral load; to IV group (35 people - 36.5%) -
with virological and immunological ART failure. The control group included 33 patients with onychomycosis of
the feet who did not have HIV infection or associated diseases.

Results. Statistical analysis established the pattern of distribution of clinical forms of onychomycosis of the feet
of HIV-infected patients in groups formed depending on the results of antiretroviral therapy (p <0.01), as well
as the relationship between the depth of nail plate damage and clinical forms of foot onychomycosis in HIV-
infected patients ( p<0.01). In HIV-infected patients of the I group, 1-3 nails were mostly affected; I group - 5-8
nails; III and IV groups - 8-10 nails, which was statistically significant. The distribution of onychomycosis of
the feet in HIV-infected patients according to the depth of the nail plates in the groups receiving antiretroviral
therapy was statistically confirmed.

Conclusions. Onychomycosis of the feet in HIV-infected patients receiving antiretroviral therapy is characterized
by the prevalence of lesions involving 8-10 nails in 30.2% of patients and the depth of lesions exceeding 2/3 of
the nail plate in 50.0% of patients.

Keywords: HIV infection, mycoses of the skin and its applications, antiretroviral therapy, CD4-Positive
T-Lymphocytes.
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EdeKTUBHICTh PeKOHCTPYKILii M’ IKMX TKAQHUH 0P0iTH 3 BUKOPUCTAHHAM
iHTpaopOiTanbpHOro iMMIaHTy NP aHO(PTATBMIYHOMY CHHAPOMI

AxTtyanbHicTb. 36poiiHa arpecis pocificekoi desepanil npotu Ykpainu y 2022 poui npusBesa o pi3koro
3pOCTaHHA KiJIbBKOCTI BOXKKUX NOpPaHEeHb LIUBIJIbHOIO HaceJleHHH | BICbKOBHUX, 30KpeMa 3 ypa)KeHHSAM OopraHa
30py. OkpeMoi yBaru 3acjJyroBy€ aKTyaJbHICTb Mpo6JieMd aHOPTANbMIYHOTO CHHJAPOMY B YKpaiHi, fKa
B OCTaHHI POKM CyTTEBO 3pOCja y 3B’A3KY 31 3061/IblLIIEHHAM KiJIbKOCTI TSXKKMX TpaBM OpraHa 30py, 30KpeMa
MiHHO-BUOYXOBUX | BOIHENaJIbHUX YIIKO/PKeHb. 3a JaHUMU Cy4acHHUX JOC/Ii/KeHb, 60HOBI TpaBMU oOuel
XapaKTepPU3YITbCsS BUCOKOK YAaCTOTOK BTPATH OYHOrO s16JyKa Ta GOpMyBaHHSAM CTIMKUX KOCMETHYHHUX i
MICUX0EeMOLITHUX MOPYLIEHb, 1110 MOTPeOYI0Th KOMILJIEKCHOI PEKOHCTPYKTHUBHOI Ta MCUX0JI0TiYHOI peabiiTanii.
Line: focaiauTn epeKTUBHICTh PEKOHCTPYKLI M'IKMX TKaHUH Op6iTH 3 iMIIaHTali€l0 iHTpaop6iTaJIbHOTO
iMIJIaHTY y NaLi€eHTIB 3 aHOPTaIbMIYHUM CUH/POMOM.

Marepianu ta merogu. [IpoBeleHO MPOCIEKTUBHE KJIIHIYHE JOCJIPKeHHS 3 JUHAMIYHUM CIOCTEPEeXEeHHIM
3a y4yacTio 42 manieHTiB 3 0JHOGIYHMM aHOPTAJbMIYHUM CHUHJPOMOM Micjs eHykJsealii. YciM manieHTam
BUKOHYBaJIU PEKOHCTPYKIif0 M'IKUX TKaHUH Op6iTH 3 iMIJIaHTali€l0 iHTpaopbiTaibHoro iMmmnaanTy. OLiHIOBaIU
MOpPOMETPUYHI MOKA3HUKHU OPOITH 3a JaHMMU KOMIT't0TepHOi ToMorpacdii, KOCMEeTUYHY 3a/l0BOJIEHICTh 3a
Bi3yaJIbHOI0 aHAJIOTOBOIO LIKAJIOK Ta MCUXO0EMOLIMHUI CTaH 3a FOCHITAJIbBHOKI LIKAJ0K TPUBOTHU U JAenpecil.
O6cTexeHHsI MPOBOAMJIM /10 ollepanii Ta yepes 3, 6 1 12 micAniB nicjis BTpy4aHHs.

Pe3ynbraru. /lo onepauii y Bcix nmauieHTiB Bii3Haya/sM KJIiHIYHO 3HAYyIly acUMeTPil0 opb6iTaabHOI JAiISHKHY,
3MeHILIeHHsl 06'eMy ypakeHoi op6itu g0 19,1 + 3,0 cm?, wo Ha 25-30 % MeHIle NOPIiBHSIHO 3 iHTaKTHOXO
CTOPOHOI0, Ta 3HMW)XEHHS TOBIIUHU M’ IKUX TKaHUH 70 4,4 + 0,8 MM. KocMeTH4HA 33/10BOJIeHICTh 6yJ1a HU3BKOIO
i CynpoBo)KyBasiacs JIerKUM-TIOMIpHUM ICHUX0EeMOLIIHHUM JucTpecoM. Yepes 3 MicaLi micjas peKOHCTPYKIl
06'eM op6iTu 3pic go 21,0 £ 2,8 cm3, TOBIMHA M AKUX TKaHUH - 10 5,0 £ 0,7 MM, KOCMeTU4YHa 3a/J0BOJIEHICTb —
J0 6,1+1,2 6ana. Yepes 6 micsanis 06'eM opbitu gocar 21,6 + 2,6 cm?, ToBIMHA M’ AKUX TKaHUH — 5,4+ 0,5 MM,
a yepes 12 micaniB - 21,8 +2,5 cm3, o BigmoBigano 90-93 % MOKAa3HUKIB iHTAKTHOI ctopoHu. KocmeTryHa
3a/10BoJIeHICcTh 3pocia Jio 8,0 + 1,0 6as1a, a piBHI TpUBOTH Ta Aenpecii 3HU3UIMCSA GBI HiXK HA MOJIOBUHY Bif
JoonepalilHUX 3Ha4YeHb. [licasonepaniiiHi yck1aHeHHA MaJld IepeBaXKHO JIETKUH | TPAaH3UTOPHUH XapaKTep.
BucHOBOK. PeKOHCTPYKIIisl M'IKHX TKAaHWH Op6iTH 3 BUKOPUCTAHHAM iHTPaop6iTasbHOTO iIMIJIAaHTY 3a6€e3ne4ye
CTiliKe MOKpalleHHS MOPPOMETPUYHUX, KOCMETUYHHUX i MCHUXOEeMOIiHHUX MOKAa3HUKIB Ta € epeKTUBHUM
MeTO/[0M KOMIIJIEKCHOI peabisiTaril manieHTiB 3 aHOPTaIbMIYHUM CHH/IPOMOM.

KorouoBi cioBa: aHOoTaIbMIYHUM CHHIPOM, PEKOHCTPYKLis 0p6iTH, KocMeTH4YHe BigHOBIeHHs, VAS, HADS.
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BHUCOKOI0 YaCTOTOIO BTPATH OYHOTO s16J1yKa Ta GopMy-
BaHHAM CTiMKHX KOCMETHYHMX i ICUX0EeMOLiMHUX I10-
pylIeHb, 110 NOTPEOYIOTh KOMIJIEKCHOI PEKOHCTPYK-
TUBHOI Ta IcuxoJioriyHoi peabinitanii [1].

AHOpTaNBMIYHUNA CHHAPOM € OJJHIE€I0 3 HANOIIbII
CKJIQZJHUX Ta COILjia/IbHO 3HAYYIMX MPO6JIeM CyyacHOl
odTasnbMoiorii 1 peKOHCTPYKTUBHOI xipyprii, 10 BU-
XO/IUTh 33 MEeXi JIOKaJIbHOTO aHAaTOMI4YHOTO /iedeKTy.
BtpaTa oyHoro s16/1yKa, He3aJIeXKHo Bij eTioJiorii, npu-
3BOAUTD /10 POPMYBaHHS CTIMKOr0 KOMIIJIEKCY KJIiHiY-
HUX, KOCMETUYHUX | CUXO0EMOLIIHHUX MOpYLIEeHb, AKi
ICTOTHO BIJIMBAKOTH HA AKICTb XKUTTH, COLiaJIbHY aJjal-
Talif0 Ta MCUXOJIOTIYHUM CTaH nauieHTiB [2, 3].

3 kJiHiYHOI TOYKM 30py aHOPTAJbMIYHUN CHH-
JIpOM  CYNPOBO/KYETbCS NPOrpPecyroduMu  Mopdo-
$yHKI[iOHAIPHUMHU 3MiHaMM M’SIKMX TKaHWH OpG6iTH,
BKJIIOYAIOUM IX aTpodilo, 3MeHIIeHHs opb6iTaJbHOro
00’eMy, MOpyLIeHHs] aHATOMIYHUX CIiBBiHOIIEHb I10-
BiK i medopmariito opb6iTanbHoi AinsHKY. [laHi 3MiHU
3YMOBJIIOIOTb HECTabiJbHICTb OYHOTO NpOTE3a, 3HU-
»KEHHsSI KOMGOPTY HOTro BUKOPUCTAHHS Ta GOpMyBaH-
Hs BUpakeHoi acuMeTpii o6sinyus [4,5]. 3a pe3ysnbTa-
TaMU Cy4aCHUX JOCIi/P>KeHb, HeI0OCTaTHE BiJJHOBJIEHHA
op6iTasILHOTO 0G'EMYy € OJJHI€EI0 3 OCHOBHHUX MPUYUH
He3a0BI/IbHUX KJIIHIYHUX | KOCMETUYHUX pe3y/IbTaTiB
peabiniTanii nanieHTiB 3 aHodTaBMi€E [6].

KocmeTnuHui acnekT aHOPTaJIbMIYHOTO CHH/PO-
My Ma€ IpOBijJiHE 3HAYeHHs y CYyG'EKTHUBHIN OLiHII
pe3y/abTaTiB JIiKyBaHHSA. 3alafiHHA BepXHbOI MOBIiKH,
JedbopmMariss opbiTasbHOI AIIIHKH, MOPYIIEHHS CH-
MeTpil 06/1MYYsA Ta HENPUPOJHE IOJIOKEHHSI OYHOTO
npoTre3a GOpPMYyHOTh BUPDKEHUHN eCTETUYHUH eDeKT,
AKHUU 4aCTO CIPUMMAETHCA NaLiEHTAMHU 9K KJIIOYOBUN
YUHHUK TICUXOJIOTiYHOTO AuckoMmdopty [7]. Y HU3LI
nyoJTiKalid HaroJOMy€eThCs, 0 caMe KOCMETUYHUHN
pe3ynbTaT JiKyBaHHA BU3HA4a€ piBeHb 33/J0BOJIEHOCTI
MAaLi€EHTIB TA IX NPUXUJBHICTb [0 NIOAAJBIIOI MeUY-
HOI i conianibHOI peabiniTanii [8].

Y 11bOMYy KOHTEKCTi PEKOHCTPYKILif M’SKUX TKa-
HUH Op6iTM 3 BHUKOPHUCTAHHSM iHTpaop6iTaIbHUX
IMIJIAHTIB PO3INAJAETHCA K BaXKJIMBUM eTamn KJIiHI-
KO-KocMeTH4HOI peabiniTanii nmanieHTiB 3 aHodTa b-
MiYHUM CUH/JPOMOM. 3aCTOCyBaHHs iHTpaopb6iTasb-
HUX IMIJIaHTaTiB [A03BOJIIE BiJHOBUTU BTpPaYeHUU
06’eM opb6iTH, 3a6e3MeYuTH aJleKBaTHY MiTPUMKY
M’'SIKHX TKaHUH Ta CTBOPUTH YMOBH /11 pOPMyBaHHS
CTabiJIbHOTO ¥ CUMETPUYHOTO KOCMETHYHOTO Pe3yJib-
Taty [9, 10]. CyyacHi foc/aipKkeHHS EMOHCTPYIOTh, 1110
TaKa PeKOHCTPYKLis CIPUsE NOKPALLEeHHIO MOJIOXEeH-
HS NOBIiK, 3MEHILIEHHIO acuMeTpil 06/1M44s Ta miABHU-
IIEHHIO Cy0'€KTUBHOI OI[iHKW 30BHIIIHBOTO BUIJIAAY
nauieHtamu [11].

[Icuxosioriunui acnekT aHOPTAJbMIYHOTO CHH-
JPOMY € HEBi'€MHOIO CKJIaZIOBOIO 3arajibHoOi mpoobJie-
MU Ta TiCHO NMOB’A3aHUN i3 KJIHIKO-KOCMETHYHHUMHU
nposBaMu. BTpaTa oka € 3Ha4HOI0 ICUXOTPABMYY0I0
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NOJIEN0, 1[0 YACTO CYyNPOBOKYETHCS PO3BUTKOM TpPH-
BOXXHUX I JlellpeCMBHUX PO3JIaZiB, 3HUKEHHAM CaMoo-
IiHKH, GOpMyBaHHAM MOYYTTs coljiajibHOI i30ssLii Ta
06MeXXeHHSIM MIXKOCOOUCTiICHUX KOHTakTiB [12, 13].
JloBefieHO, 10O CTYMiHb MCUXO0EMOLIMHOIO JUCTPECY
6e3nocepelHbO KOPEJIE 3 BUPAKEHICTIO KOCMETHY-
Horo JilepeKTy Ta Cy6’€KTUBHUM CIPUNHHATTSAM BJIACHOI
30BHimHoOCTi [14].

Y 3B’13Ky 3 UM OI}iHKa e peKTUBHOCTI PEKOHCTPYK-
TUBHUX BTPYy4YaHb NPHU aHOPTAIbMIYHOMY CHHpPOMI
NOBHHHA BKJIIOYATH He JiMlle 06'€KTUBHI KJIiHIYHI Ta
KOCMETHUYHI NOKa3HUKH, ajle i CTaHJapTU30BaHy OLjiH-
Ky ICUXO0EeMOLIMHOTO CTaHy NaLli€EHTIB. Y Cy4YacHUX KJIi-
HIYHUX JOCTIPKEeHHAX [J15 Li€l MeTH HUPOKO 3aCTOCO-
BYIOTbCS BidyasibHa aHasorosa uikazia (Visual Analog
Scale, VAS) Ta rocmitaspHa LIKajsa TPUBOTH U Jemnpe-
cii (Hospital Anxiety and Depression Scale, HADS), siki
Jl103BOJISIIOTh KiJIbKICHO OLIHUTH CyG'€EKTHBHE CIIpUM-
HATTA pe3yJbTaTiB JIIKYBaHHA Ta piB€Hb TPUBOXHUX
I JenpecUBHUX po3JaJiB y NALEHTIB i3 COMaTUYHOIO
naroJioriero [15, 16].

He3sBaxkarouu Ha HaABHICTb 3HAYHOI KIiJIBKOCTI
HAyKOBUX MNyO6JiKalii, OibIIiCTb Cy4acHUX [OCJIi-
J2KeHb 30Ccepe/pKeHi lepeBaKHO Ha TeXHIYHUX acleK-
Tax PEKOHCTPYKIil op6iTH abo OKpeMHX KJiHIYHUX
NoKa3HHKaxX. BogHoyac KOMIJIEKCHUM Migxiz, 110 mo-
€IHY€E KJIIHIYHY, KOCMETHUYHY Ta IICUXOJIOTIYHY OLiH-
Ky edeKTHBHOCTI 3aCTOCYyBaHHS iHTpPaop6iTaJbHUX
IMIIJIAHTIB i3 BUKOPUCTAHHAM BaJliJOBAaHUX LIKaJl,
3a/IMIIAETBCA HEJJOCTaTHbO BUCBITJIIEHUM y HAayKOBil
aitepatypi [17].

AKTyaJIbHICTb [AHOTO JAOCJAiKEHHS 3yMOBJIEHA
HeOOXiIHICTI0 KOMILJIEKCHOI OI[iHKH KJIiHIYHOI, KocMe-
TUYHOI Ta ICUXOEMOL[iHOI epEeKTUBHOCTI pPEKOH-
CTPYKLil M'IKUX TKaHUH OPOITH 3 BUKOPUCTAHHSIM
iHTpaop6iTa/bpHOrO0 IMIJIAHTY i3 3aCTOCYBaHHSM CTaH-
JApTU30BaHUX METOZIB IICUXOJIOTIYHOI OIL|iHKH, L0
BIZINOBIZla€ Cy4aCHUM NPUHIMIIAM J0KA30BOl Ta nali-
€HT-OPIEHTOBAHOI MEJULIUHU.

Linb: mocaifuTy ePeKTHUBHICTb PEKOHCTPYKIT
M'IKUX TKaHUH op6iTH 3 iMILIaHTali€el iHTpaop6i-
TAJIbHOTO IMIIAHTY y MAaI[ieHTIB 3 aHOPTATbMIYHUM
CUH/IPOMOM.

MATEPIAJIN TA METO/IN
JocnimxeHHs1 6y/s0 NPOCNEKTHBHUM KJ/IHIYHUM iH-
TepBEHIiIHHUM 3 [JMHAaMiYHUM CIIOCTEPEeXXeHHAM.
Po6oTy BUKOHYBaJIM 3 [JOTPUMaHHSIM eTHYHUX
OPUHIUMIB 6iOMeAWYHUX JOCTiIKeHb: IOJIOKEHb
lenbciHcbKOl fekapauii BcecBiTHBOI MeguUuHOI aco-
niayii, KonBenuii Pagu €Bponu npo mnpaa JIOJUHU
Ta GiomenuiMHy, pekoMeHaanin BO03, MixkHapogHOT
paju MeIMYHUX HAyKOBUX TOBApUCTB i Mi>kHapoAHOTO
KOJeKCYy MeJJU4HOoiI eTUKH. JlocaimkeHHs BifgnoBigano
YUHHOMY 3aKOHOJIaBCTBY YKpaiHM Ta BUMOraM Haka-
3y MO3 VYkpainu Ne 690 Big 23.09.2009 p. IIpoTokon
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JocipKeHHsI 6YB MOTO/KEHUHN Ta CXBaJIeHUU KoMici-
€10 3 eTHKH Ta aKajieMiuHoi fo6podecHocti HYO3 Ykpa-
iHu imeHi I1. JI. Hlynuka. Yci nauieHTH, 3aay4eHi y 10-
Ci/PKeHHS1 HaJlaBa/IM NMCbMOBY iHQOpMOBaHYy 3rofy.

Jlo jocnimKeHHS BKJIOYaJIM MAli€EHTIB i3 ofHO-
6i4yHMM aHOQPTANbMIYHHM CUHJPOMOM, IO BUHUK
nic/ig eHyKJsealil BHACAILOK TPaBMAaTUYHOIO YILIKO-
JPKeHHS1, BU/laJIeHHs] HOBOYTBOPeHHs a6o cy6aTpodil
O4YHOTO $6JiyKa, 06yMOBJIEHOI XPOHIYHMM yBeiTOM
YU TEepMiHaJIbHOIO IJIAQyKOMOM. Y4acThb Y AOC/IJKeH-
Hi l03BoJIsIIacs oco6aM BikoM Bif 18 0 65 pokiB 3a
YMOBHM 3aJ0BIJIbHOTO 3arajibHOro CTaHy, BiZCyTHOCTI
aKTHUBHOTIO 3aMaJIbHOTO YM iHQeKLifiHOro mpouecy B
op6iTasnbHIN MiNAHII Ta HAABHOCTI KJIIHIYHUX MOKa-
3aHb /10 PEKOHCTPYKTUBHOI0 BTpy4aHHs. O60B’3K0-
BOI0 YMOBOIO OyJ/1a TOTOBHICTb NALiEHTIB JOTPpUMYBa-
TUCA NPOTOKOJIY JOCJiKEeHHH, IPOXOJAUTH BCi eTanu
obcTexxeHHsd, BKAWYHO 3 KT Ta nmcuxosioriyHuM Tec-
TYBaHHSIM, a TaK0XX HaJJaHHS MMUCbMOBOI iHpopMoOBa-
HOI 3roJiu.

[3 gociPkeHHS1 BUKJIIOYa/IM NALLiEHTIB i3 rOCTPHU-
MU 260 XPOHIYHUMHU 3aNaJbHUMHU NpoliecaMu op6iTH,
TAKKOK COMATUYHOIO MaTOJIOTIE y CTafil JeKoM-
neHcarii, aysepriero a6o iHAWBiZyaJbHOK HelepeHo-
CUMICTIO MaTepiaJiiB, [0 BUKOPUCTOBYBAJIMCA MiJ 4yac
ornepaTUBHOr0 BTpy4YaHHs. Tako He BKJIIOYaJIU 0Cib,
SKUM BHUKOHYBaJM XipypriuHi BTpy4aHHs Ha opo6i-
Ti NPOTArOM MOIepeJHIiX LIeCTU MIiCALB, OCKIJIbBKU
[le MOIJIO BIUIMHYTU Ha OG'€KTHUBHICTb pe3yJIbTaTiB.
Y4acTb y focaigKeHH] He 6pasiv MalieHTH MmicJs eBic-
nepartii, 0cobu 3 NCUXiYHUMHU a60 KOTHITUBHUMH II0-
pyLIeHHAMH, BariTHI XKIHKH, XKIHKU y Nepioj JlaKTalii,
a TAKOX MAl[iEHTH, SIKI BIiAMOBUJIUCS BiJl MiAMNHUCAaHHSA
iHpopmoBaHoOi 3rojju abo He MOIJIM JOTPUMYBATHUCS
YMOB MiC/IS10NIepaLiiHOTO COCTEPEKEHHS].

[lig, HarnazoMm mnepebyBaniu 42 mnaLieHTH 3
aHOPTa/bMIYHUM CHHAPOMOM, SKUM BHUKOHYBaJH
PEKOHCTPYKI[iF0 M'IKUX TKaHHUH OpOITH 3 BUKOpPHUC-
TaHHSIM iHTpaop6iTasbHOTO iMIJIAHTY. YciM marjieH-
TaM NPOBOJWJM KOMILJIIEKCHE O0QTa/JbMOJIOTiYHE Ta
iHCTpyMeHTa/IbHE 0GCTEXKEeHHS 3 ypaxyBaHHSM OCO-
6smBocTeld aHodTasbMidyHOro cuHApoMy. KiiniuHe
06CTeXXeHHsI BKJIIOYAJIO OLiHKY CTaHy MoBik, GopMu
Ta TVIMOWHU OPOITAaJBLHOTO JIOXKA, MOJIOKEHHS i CTa-
6i/1IbHOCTI OYHOTO MPOTE3a, a TAKOXK HASIBHOCTI 03HAK
nosipa3HeHHs abo 3anajieHHs KOH IOHKTHBU. BUKoHy-
BaJIM 6i0MiKpocKoMilo TKaHUH Op6iTaJbHOI JiITHKHU.
Juis1 06’ekTUBHOI MOpdOMETPHUYHOI OL[iHKH 3aCTOCO-
ByBaJid 06araTo3pizoBy KoMI'IOTepHY ToMorpadiro
opo6iT i3 mojasbIIMM BH3HAUYEHHSIM 06'€My opbiTH,
TOBIIMHYU M'SIKUX TKAaHUH Ta aHaJi30M CTaHY KiCTKO-
BUX CTPYKTYP.

Xipypriune BTpy4aHHsl IHepejbayaso peBisito
M'IKMX TKaHUH OpO6iTH, CTPYKTYp MoBiK Ta iMniaH-
Talilo iHTpaop6iTajbHOro IMIJIAHTY. [MIJIAaHTY-
BaJd O4HUM cdepuyHuil immaant «OCULFIT» (AJL

Effectiveness of orbital soft tissue reconstruction
using an intraorbital implant in anophthalmic syndrome

Ophthalmic, Icnanis) pisHoro piametpy y Bignosif-
HOCTI /10 06'eMy op6iTH. 3a HaABHOCTI pyOIEBUX 3MiH
BUKOHYBaJIM BUCIY€HHA NATOJIOTIYHO 3MiHEHUX TKa-
HUH KOH'IOHKTHBH, MOBiK i op6iTu 3 dopMyBaHHAM
a/leKBaTHOro op6iTaJbHOTO JioXa JJIs M0JaJbLIOr0
NpoTe3yBaHH.

KocmeTnyHy 3a/10B0JI€HICTh BU3HAYa/IU 3a [0M0-
Mororo BidyasbHol aHasorosoi mwkanu (VAS), ne nani-
€HTHU CaMOCTIMHO OLIHIOBaJ/IM CBiM CTaH y JianasoHi
Big 0 GaniB (moBHa He3ajoBoJieHicTh) A0 10 GasiB
(moBHe 3az0BoJIeHHs) [14].

[ OLiHKM NCUXOEMOLIMHOIO CTaHy 3aCTOCOBY-
Basi onuTyBasbHUK Hospital Anxiety and Depression
Scale (HADS), 10 /103B0JIsIE KiJIbKiICHO OLIiIHUTHU piBEHb
TPUBOTHU Ta Aenpecii. MeToauka MicTuTb 14 3anuTaHb,
o6’epHaHux y ABi migmkanu (HADS-A tTa HADS-D), kox-
He 3 IKHUX OLIiHIOEThCA 3a 4-6aJIbHOIO0 LIKaJI0k0 Bifg 0 10
3. OTpuMaHi pe3ysbTaTH iHTepnpeTyBald BiJIOBIAHO
J10 3araJIbHONPUHHATUX KpuTepiiB: 0-7 6as1iB - HOpMa,
8-10 - cy6kJiHiuHi nposBy, 211 - kiaiHiYHO 3Ha4y
nopyieHHs [15].

CTaTUCTUYHY 06POOKY AAaHUX 3/iMCHIOBAIU 3 BU-
kopucTaHHAM naketa SPSS 23.0. lns KiibKiCHUX 1O-
Ka3HUKIB 0OYHMC/IIOBAIM CepelHE 3HAYEHHS Ta CTaH-
naptHe BiaxuiaeHHs (M = SD). Ouinky 3MiH y AMHaMIiLi
NPOBOJ MM METOJOM NapHOro t-KkpuTepito CThroieHTa
JUISL 3aJ1eXKHUX BUOIPOK LILJISXOM MOPIBHAHHSA Hicisio-
nepawliiHMX NOKAa3HUKIB i3 foonepauiiHuMu. CTaTuc-
THUYHO 3HAYYLU[MMH BBaKaJsu BigMminHocTi mpu p <0,05.

KoHTpoJibHI 06CTeXXeHHs1 BUKOHYBaJu 4depe3 3,
6 Ta 12 micAniB micia onepaTUBHOrO BTPY4YaHHS, 10
J03BOJIMJIO OLIHUTH fIK paHHI, Tak i Biifa/ieHi pe3yJib-
TaTH JIIKyBaHHS.

PE3YJIBTATHU JOC/IIIKEHHSA

[Ipy nepBUHHOMY OTIJISIZl 10 omepalil y nanieHTiB Bi-
3yaJIbHO BH3HayaJjlacb NnoMipHa a6o MoOMiTHa acuMe-
Tpist op6iTasbHOI AiNSHKH, 06YMOBJIEHA YaCTKOBOIO
BTpaTOl 006'€My TKaHUH ypakeHoi op6iTH. 3a JaHU-
Mu KT cepegHili 06’eM ypaxeHoi op6iTH CTaHOBUB
19,1+3,0 cM3, o Ha 25-30 % HIDKYe 3a TOKA3HUKHY 1H-
TakTHOI cTopoHH (p <0,01). ToBmKrHa M'IKUX TKaHUH
Ha 6o1i ypaxkeHHs cTaHoBWiIa 4,4 + 0,8 MM, 110 Ha 30 %
MeHIlle 32 KOHTpaJlaTepabHy CTOPOHY.

[lamieHTH CKapXXWJIKMCb Ha eCTeTUYHUH JHUCKOM-
bopT, cepeiHil 6as1 3a/0BOJIEHOCTI 30BHIIIHIM BUIJIA-
oM 3a mkaaow VAS cranoBuB 3,8+ 1,1. [IcuxoeMoiriii-
HUU cTaH 3a mkajsow HADS: piBenb TpuBoru - 9,7 3,1,
Jenpecii - 8,%2,9, 0 BiANOBiAaJI0 JIETKOMY [0 IOMip-
HOI'0 eMOLIIHHOMY AUCTpecy.

Jani mizxpecstoBaiy HeoO6XifiHiCTE XipypriuHoi
PEKOHCTPYKIil M'IKUX TKAaHMH OpO6iTH 3 iIMIUIaHTaIliE0
iHTpaop6iTaJbHOIO IMILIAHTY 3 METOI0 IK aHATOMid-
HOI, Tak i ncuxoconiasibHOI peabisiTanii mamieHTiB.

Y nmicasioneparniiiHomMy nepiozi 6ysiu 3apeecTpoBa-
Hi 3/1e6isb1IOTO JIeTKi yckJIajHeHHs (Ta6u1. 1).
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Tab6aunga 1. Yacrora nicsionepaliifHUX yCK/IaZHEeHb Y MaLieHTIB 3 aHOMTaIbMIUHUM CHHAPOMOM
TTIC/IsT PEKOHCTPYKLii M’SIKMX TKAaHWH OPOiTH 3 BUKOPUCTAHHSIM iHTpaop6iTasbHOTO iMITIaHTy (N =42)

YcknagHeHHA Pim (%)
[Tepiop6iTanbHi HA6PSAKK 11,9+5,0
[lopasHeHHs1/epo3is KOH' IOHKTUBH 7,1x£4,0
HectabinbHicTh npoTesa 4,8+3,3
®i6po3 yioxka mpoTe3a 2,4+23
Cy6’'eKTHUBHA 60JII0YICTD 2,4+23
l'emaToMma 2,4+2,3
KoHTpakTypa opbiTasbHOrO J10%Ka -
AnepriyHa peakljis Ha LIOBHUU MaTepian -

Sk BuAHO 3 TabJ1. 1, HalYacTiKUM micasoneparin-
HUM YCKJIaJJHEHHSM Oysiu nepiop6iTa/ibHi HAGPSAKU - y
11,9 % BunajkiB, MoApasHEeHHs Ta epo3isd KOH'IOHK-
TUBHU crnocTepiranucey y 7,1 % mnauieHTiB, a HecTa-
6inbHiCTL OYHOTO MpoTe3a - y 4,8 % Bunajkis. Pew-
Ta yCcKJaAHeHb - $i6po3 Ji0’ka mpoTe3a, CyO'EKTHBHA
60JII0YiCTh, reMaToMa — MaJid NOOJMHOKHUN XapaKTep
(2,4 %). He 6yJs10 3apeeCcTpOBaAHO XXOAHOT'0 BUNIAJIKY Mi-
rpauii iMnaHTaTa abo ajepriuHoi peakiiil Ha LIOBHUH
MarepiaJ.

Yepes 3 micani nicsis oneparii 06’eM op6iTH 36i1b-
wuscs o 21,0 £2,8 cm® (+9,9 % nopiBHAHO 3 goome-
pauiinumM, p<0,01). ToBuHa M IKUX TKaHUH CATHYJIa
5,0+ 0,7 MM, npupict cksaB 13,6 % (p <0,01). Kocme-
THYHA OLiHKa nokpawuaack — VAS 6,1 + 1,2. PiBeHb

TpuBoru 3a HADS 3uu3uBcsa go 7,2 * 2,6, fenpecii - g0
6,1+2,7 (o6ugsa p <0,01). lanienTH Big3Hava M no-
KpalleHHsI KoM}OPTY Ta CAMOOI[iHKH.

Yepes 6 micauiB nics onepauii cepe/iHiit 06'eM op-
6iTu cknagas 21,6 + 2,6 cm® (HabamxenHs g0 90-93 %
HopMu). ToBIMHA M'SKMX TKaHHUH 30iabplIuiacsa 1o
5,4+ 0,5 mM. 3agoBosieHicTb 3a VAS - 7,5+ 1,1. I[lcuxo-
eMOI[ilHI MOKa3HUKU: TpuBora - 5,5 * 2,4, nenpecisa -
49+2,1 (o6unBap<0,001).

Yepes 12 MicauiB nicsg oneparii BiI3Ha4YeHO CTa-
6isizaniro MOpPOMETPUYHHUX TA €eMOLIMHUX MTOKA3HU-
KiB. 06’eM op6iTu - 21,8 + 2,5 cm®, ToBIMHA M’AKUX
TKaHUuH - 5,6 + 0,4 mMM. KocMeTH4yHe 3a0BOJIEHHS:
VAS - 8,0 +1,0. PiBenb TpuBoru - 4,3 + 1,8, genpecii -
3,8+1,6.

Tabaung 2. InHaMika 06’emy op6itu (cm3)

Yac M+SD p (t-TecT)
Jlo onepauii 19,1+£3,0 -
3 Mic. 21,0+2,8 p<0,01
6 Mic. 21,6+2,6 p<0,05
12 mic. 21,8+2,5 p>0,05

fAx BuAHO 3 TAbJ. 2, micjas peKOHCTPYKLii M'sIKHX
TKaHUH OpG6ITH 3 iMIUIaHTali€ iHTpaop6iTaJIbHOTO
IMIUIAHTY y MaLi€HTIB CHOCTEPIraETbCcs LOCTOBipHe
36inblIeHHs 06'€eMy opb6iTH B mepiui 6 MicsAniB micas-
omnepariifiHoro nepioay. Yepes 3 micsui cepeaHiit 06’eMm
opbiTtu 3picHa 9,9 % -319,1+3,0 cm® 10 21,0+ 2,8 cm?

(p<0,01).Y nepiox o 6 MicALiB Bii3HAUEHO MOAAJBIIIE,
X04Y i MeHII iHTeHCHBHe 36iabIeHHs - 10 21,6 + 2,6 cm®
(mpupict 2,9 %, p<0,05). Mix 6 i 12 MicausMu npupict
cranoBuB Jsiuuie 0,9 % - 1o 21,8+ 2,5 cm3, i 6yB cTaTHc-
THUYHO HegocToBipHUM (p > 0,05), 110 BKa3ye Ha 3aBep-
IIeHHs ocTeoiHTerparii Ta crabiyizarnito 06'eMy op6iTH.

Tab6aung 3. ToBIIMHA M’SIKMX TKaHWH (MM)

Yac M+SD p (t-Tect)
Jlo onepauii 4,4+0,8 -
3 Mmic. 50+0,7 p<0,01
6 Mic. 54+0,5 p<0,05
12 wic. 56+0,4 p>0,05

fAx BuzAHO 3 TabJ. 3, micjas peKOHCTPYKLii M sIKHX
TKaHUH Op6ITH 3 iMIUIaHTali€l0 iHTpaop6iTaJIbHOTO
iMIJIaHTY y NalieHTiB 3 aHOQTAIBMIYHUM CHHIPOMOM
criocTepiraeTbcst A0CTOBipHE 36i/bIIeHHS TOBLIMHU
M'SIKMX TKaHWH y guHaMini. Yepes 3 Micsni cepegHs
ToBU[MHA 3pocaa 3 4,4+ 0,8 mm 10 5,0+0,7 MM (pu-
pict 13,6 %, p < 0,01), mwo cBiguuTh npo ePpeKTUBHE

3aMoOBHEHHS M'IKOTKaHUHHOTO JlebinuTy. Y nepiof o
6 MicAniB 3adikcoBaHO mojasblie 36iJbIIEHHS TOB-
muHY 70 5,4 +0,5 MM (mpupict 8,0 %, p <0,05). Mix 6
Ta 12 micausMu npupict 6yB He3HA4HUM - 3,7 %, 10
5,6 +0,4 MM, i cTaTucTU4YHO HegocToBipHUM (p > 0,05),
0 CBiAYMTH Mpo cTabimisalilo M SKOTKAaHUHHOTO
KOMIIOHEHTY OpOiTH.
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Tabmua 4. KocMetruHa 3a/I0BOJIeHICTh 3a 11Kanow VAS (6amm)

Yac MzSD p (zo onepanii)
Jlo onepauii 3,8£1,1 -
3 mic. 6,1+1,2 p<0,001
6 Mic. 7,5+1,1 p<0,001
12 mic. 8,0+1,0 p<0,001

K BUAHO 3 TabJ1. 4, pEKOHCTPYKILis M IKUX TKa-
HUH opO6iTH 3 iMmaHTali€l iHTpaopbiTasbHOTrO
iMIJIaHTY cHnpudaga [LOCTOBIpHOMY IMOKpaALleHHIO
KOCMEeTHUYHOI 3a/l0BOJIEHOCTI nayieHTiB. Yepes 3 Mi-
csaui micas onepanii cepeHin 6an VAS 3pic33,8+1,1
no 6,1 +1,2 (nmizBumenHs y 1,6 pasa, p < 0,001).

Yepes 6 micsaniB VAS ctranoBuB 7,5+ 1,1 (y 1,97 pasa
6isblie 3a foonepaniiiHui piBeHs, p <0,001), a ye-
pe3 12 micsanuis - 8,0 = 1,0, mjo cBiAYUTH NpPO CTiliKe
3pocTaHHs 3a/l0BoJieHOCTi (moHaj yABiui, p<0,001).
Yci3MiHM 6yJIM CTATUCTUYHO 3HAYYIIMMU Ha KOXKHO-
My eTali.

Tab6aung 5. TlcuxoemMowiliHui cTaH 3a wkanor HADS (6amm)

Yac Tpusora (M £ SD) Jenpecia (M £SD) p (Tpus.) p (zenpec.)
Jlo omnep. 9,7+3,1 8,6+2,9 - -

3 mic. 7,2%2,6 6,1+2,7 <0,01 <0,01

6 Mic. 55+2,4 49+2,1 <0,001 <0,001
12 mic. 4,3+1,8 38+1,6 <0,001 <0,001

fAx BuzAHO 3 TAbJ. 5, micjasa peKOHCTPYKLii M sIKHX
TKaHUH OpG6ITH 3 iMIUIaHTali€ iHTpaop6iTaJIbHOTO
IMIUIAaHTY cIloCcTepirajocsd IOCTYIOBe i JOCTOBipHe
MOKpallleHHs MCUX0eMOLiMHOro CTaHy nanieHTiB. Ye-
pe3 3 Micaui piBeHb TpuBOrY 3HU3UBCA 3 9,7 + 3,1 n0
7,2 +2,6 (Ha 25,8%, p<0,01), a piBenb fgenpecii - 3
8,6+£2,9 no 6,1+2,7 (Ha 29,1 %, p<0,01). Yepes 6 mi-
cALiB TpUBOTa 3MeHIIUAach y 1,76 pasa (g0 5,5+ 2,4),
Jenpecis -y 1,75 pasa (10 4,9 £2,1), 061/iBa NOKa3HU-
KU MaJIid BUCOKY CTaTUCTHUYHY 3HauyyuiicTb (p<0,001).
Yepes 12 MicaLiB piBeHb TPUBOXKHOCTI 3MEHUIUBCA y
2,26 paza (zmo 4,3 +1,8), a gemnpecii - y 2,26 pa3sa (g0
3,8+ 1,6), mo cBiAYUTH Npo cTilike eMoIliliHe MOKpa-
1meHHs. Yci 3MiHM GY/IM CTaTUCTUYHO JOCTOBIpHUMHU
(p<0,01 a6o p<0,001).

OBI'OBOPEHHA

OTpumaHi pesyJsbTaTH NiATBEPJKYIOTD, 110
aHopTa/bMIYHUN CHUHJPOM € KOMILJIEKCHOI IaTo-
JIOTI€0, KJIIHIYHI NPOSABU AKOI BUXOAATH 3a MeXi JI0-
KaJIbHOTO aHaTOMiyHOro AedekTy i BK/IIOYAOTh BU-
pakeHi KOCMeTHYHI Ta ICUX0eMOLiiHI MOpyIIeHHs. Y
[bOMY KOHTEKCTi PEKOHCTPYKIisi M'IKUX TKaHUH Op-
6iTH 3 BUKOPHUCTAHHSM iHTPaop6iTaJbHOTO IMIJIAHTY
PO3IJISAZIAEThCS He JIMIIE K BiZJHOBJIEHHS BTpavyeHo-
ro 06’eMy, aJjie i K KJIIOYOBUM eTan KOMILJIEKCHOI pea-
6isiTanii manieHTiB.

JloonepaniiiHi NOKasHUKMW Yy NaALEHTIB Ipynu
2 XapakTepusyBanucs gedinuToM opb6iTasbHOIO
o6’emy Ha 25-30 % mopiBHAHO 3 IHTAaKTHOHI CTO-
pPOHOI0, 3MEHILIEHHSIM TOBUIMHU M'IKMX TKaHUH Ha
30 % Ta HU3BKUM piBHEM KOCMETHYHOI 3a/0BOJIe-
HocTi. [logi6Hi MopdodyHKIioHANbHI 3MiHM onmucaHi
Quaranta-Leoni Ta cniBaBT. (2021), siki BU3HaAYalOTh
3MEeHILIEeHHS0p6iTaIbHOr006 MY IKIIeHTpa/IbHUH IaTore-
HEeTUYHUH MexXaHi3M ¢opMyBaHHS aHOPTAJIbMIUHOTO

cuHpoMmy [2]. AHasoriuHo Borrelli Ta cniBaBT. (2020)
Ni/IKpecJ0Th, 1[0 caMe HeAOCTaTHSA MiJATpHUMKa
M'SIKUX TKAaHUH Op6IiTH MPU3BOAUTH [0 Aedopmariii
noBiK, acuMeTpii 06/1M44s Ta HECTAGIIBHOCTI OYHOIO
npore3a [3].

Y HamoMmy fociaifpkeHHI peKOHCTPYKLis op6iTH 3
iHTpaop6iTaJbHUM iMILJIaHTOM 3abe3nedyusa JOCTo-
BipHe 306i/blIIeHHS O0p6iTaNIbHOTO 06’EMyY BiXKe yepes 3
micani micas onepanii (+9,9 %), 3 nojasnbIIUM 3poc-
TaHHAM 70 14,1 % 4epe3 12 MmicALiB, 10 L03BOJUJIO
pocsartu 90-93 % Bij MOKa3HUKIB iHTAKTHOI CTOPO-
HU. [lofi6HUM [iama3oH BiJHOBJIEHHS OPO6iTaJIBHOTO
0o6’emy (10-15 %) 6yB mpomeMoHcTpoBaHUM Sendul
Ta cniBaBT. (2020) mpyY BUKOPHCTAHHI JepMO-KHUPO-
BUX TpaHcMJIaHTaTIB [5]. Jovanovic Ta cniBaBT. (2020)
y CBOEMY OIS/l 3a3HAYAOTH, 1[0 cTabigizanisa 06'emMy
opb6iTH y BifsaneHOMy nepiofi € BaXKJIUBUM KpUTepi-
€M e(eKTHBHOCTI PEKOHCTPYKTHBHUX BTpPy4YaHb [6],
1110 MTOBHICTIO Y3ro/KYEThCA 3 OTPUMAaHUMH HaMH pe-
3yJIbTaTaMH.

Okpemoi yBard 3ac/jayroBye JUHaMiKa TOBLIMHU
M'IKUX TKaHUH Op6iTH, fKa y HAIIOMy [AOCJiPKeHHi
3pocsa Ha 13,6 % 4yepes 3 micaui ta Ha 27,3 % 4epe3s
12 micauis. Aryasit Ta cniBaBT. (2024) noxasasy, 110
NpUPICT M’ IKOTKAHUHHOI'0 KOMIIOHEHTA 6i/IbII HiX Ha
20 % acoLir€eThCSA 3 Kpall[olo CTabiIbHICTIO MpoTe3a Ta
3MeHILIeHHSM YacTOoTU horo auciaokaiii [9]. Lie moxe
MOSICHIOBATH HU3bKY YaCTOTY HeCTabiIbHOCTI OYHOTO
npotesa y HamoMy pociaigpxerHi (4,8 %) nopiBHsSHO 3
JAHUMHM IHIIUX aBTOPIB, Jie Ilel NOKa3HUK KOJINBAETh-
cs B Mexax 8-12 % [7,8].

KocmeTtnuHuii edpekT peKoHCTpyKLii 3 iHTpaop6i-
TaJbHUM IMIJIAaHTOM GyB OJJHUM i3 HaWb6ijbll BHpa-
J)KEHUX pe3y/bTaTiB A0oCaiKeHHs. [lokasHUK 3a710BO-
JIEHOCTI 30BHIIIHIM BUIJISIIOM 3a wiKasor VAS 3pic 3
3,8+1,1 1o 8,0 +1,0 6asa, 110 BiANOBija€ 36i/IbIIEHHIO
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6l HiXK y 2,1 pasa abo BiJHOCHOMY HiZiBUIIIEHHIO
Ha 110 % nopiBHAHO 3 AoonepaliiHuM piBHeM. [l
nopiBHsHHA, Makrakis Ta cniBaBT. (2021) nosigom-
JIAJIA NP0 3POCTAaHHSA KOCMETUYHOI 3aJ0BOJIEHOCTI
Ha 60-70 % micia mpoTe3yBaHHSI 6e3 MoONepeaHbOI
pexkoHcTpykuil op6iTu [11]. TakuM ynHOM, GinbLI BHU-
paKeHUM KOCMEeTUYHUH ePeKT y HALIOMY JIOCJi/KEH-
Hi, IMOBIpHO, 3yMOBJIECHUH CaMe BiJlHOBJIEHHAM Op-
6iTasbHOrO 06’€EMy Ta M'SIKOTKAHMHHOI'O Kapkaca [0
eTalny NpoTe3yBaHH4.

Heindl Ta cmiBaBT. (2021) 3BepTasu yBary Ha Te,
110 KOCMETHYHUU JilepeKT € OCHOBHUM UYHUHHHUKOM
[ICUXO0JIOTIYHOr0 JUCTPeCY y NALIEHTIB 3 OYHUMU IIPO-
Te3amu [10]. ¥ Hamomy JocsiKeHHI NMOKpalleHHS
KOCMETUYHHX MOKa3HUKIB CyNpOBOKYyBaJOCA Iapa-
JleJIbHUM 3HMXKEHHAM PIBHIB TPUBOTHU Ta Aenpecii, 1o
niATBEP/PKY€e TiCHUN B3a€EMO3B’I30K MK 30BHIIIHIM
BUIVISIZIOM i ICUXOEMOI[iIHHMM CTaHOM Nalli€EHTIB.

Joonepaniini nokasuuku HADS y nanieHTIiB rpy-
U 2 BiATIOBiIaK JIerkoMy abo oMipHOMY eMOI[iHHO-
My JUCTpeCy, 10 Y3ro[Ky€eThCA 3 pe3yabTaTaMu Wang
Ta criBaBT. (2020), fAKi BUABWJIM NiABUIIEH] piBHI Tpu-
BOT'M Ta Aenpecil y 6inbiiocTi namieHTiB 3 aHodTa b-
Mieto [12]. Y HamoMy pocaimxeHHi yepes 12 micauis
MicJIl PeKOHCTPYKLil piBeHb TPUBOI'M 3HU3UBCA Ha
55,7 %, a piBenb genpecii - Ha 55,8 %. [l mopiBHSIH-
H4, Wang Ta cHiBaBT. NMOBIJOMJIAJHA NPO 3HWXKEHHA
IICUX0EMOLIMHOr0 JUCTpecy B cepeiHboMy Ha 30-40 %
nicas pea6initanii [12], o cBif4uTh npo 6i1b11 BUpa-
>KeHUU MCUXO0JIOTIYHUHN ePeKT KOMILJIEKCHOTO MiIX0AYy,
3aCTOCOBAHOTIO Y Halliil po6oTi.

fAxicHi gocaimkenHs Keys ta cniBaBT. (2021) moka-
3aJ1y, L0 HaBITb MiC/Js BCTAHOBJIEHHA O4YHOI'O IpoTe-
3a MalieHTH MOXYTb 36epiraTy Big4yTTs couiasbHOI
CTUTMaTHU3allil Ta 3HUXKEHY CaMOOIiHKY y pa3i He3a-
JIOBIJIbHOTO KOCMeTH4YHOro pesynbraty [12]. Jocsr-
HeHHs1 cTabisbHOI cuMeTpii opb6iTanbHOI JiISAHKU y
HaLIOMy JOCJi/pKeHH], niTBepJKeHe BUCOKUMHU 3Ha-
yeHHsAMU VAS, iMOBipHO, Biflirpasio KJt040oBY poOJib Yy
3MEeHIIEeHHI MCUX0eMOI[iIHHOTO HaBaHTaXKeHHs Ta I10-
KpallleHHI colia/IbHOI aflanTalil MauieHTiB.

Meer Ta cniBaBT. (2025) y cBOeEMy [JoOC/i/KeHH]
SIKOCTi XUTTS TALi€EHTIB 3 HaOyTOw aHOQTaJIbMi€
NIPOJEMOHCTpPYBaJ4, 110 piBeHb 3aJ0BOJIEHOCTI 30-
BHIIIHIM BUIJISIIOM Ma€ OibIIMNA BIUIMB Ha SKiCThb
YKUTTS, HK caM $akT HasiBHocTi nmporesa [14]. OTpu-
MaHi HaMU pe3yJIbTaTH HiATBePKYOTh Lie M10JI0XKEeH-
Hsl, OCKIJIBKM caMe PeKOHCTPYKIisi op6iTH 3 iHTpaop-
6iTaJbHUM IMIIAHTOM CTBOpIOBaJIa MepeyMOBHU JJIs1
epeKTHBHOTO NMPOTE3yBaHHS Ta CTIKKOro NCUXOEeMO-
LIHOI0 NOKpaLleHHs.

Oco6siMBOi aKTyaJbHOCTI OTpuUMaHi pe3ysbTa-
TH HabyBalOTh B yKpaiHCbKUX peasiax. Jonak Ta cmi-
BaBT. (2025) 3a3HavaroTh, 1[0 60HOBi TpaBMHU OopraHa
30py 4YacTo NMPU3BOJATH 0 BTPATH OYHOrO s16JIyKa Ta
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dbopMyBaHHSA CTIHKUX KOCMETUYHHUX i IICUXOJIOTIYHUX
NOpyIIEeHb, siKi MOTPe6YIOTh KOMILJIEKCHOI peabiniTa-
uii [1]. ¥ npoMy KOHTEKCTi 3acToCcyBaHHs iHTpaop6i-
TaJIbHUX IMIJIAHTIB MOXKe MaTHU BaXKJIMBe MPAKTUYHEe
3Ha4YeHHA /1 BiZJHOBJIEHHS 1K 30BHIIIHbOT0 BUIJIALY,
TaK I ICUX0E€MOLIIHOI0 CTaHy MOCTPaXKAAIUX.

CydacHi TexHoJOrii mNpoOTe3yBaHHA, 30Kpe-
Ma nudpoBe MojeswBaHHS Ta 3D-Apyk, omucani
Reinhard Ta cniBaBT. (2024), BifjKpuBalwTh HOBI
MOXJIMBOCTI [/ TNOKpallleHHd KOCMEeTHUYHUX pe-
3ysnbTaTiB [17]. BogHovyac HaBiTh Halicy4yacHiwi npo-
Te3u He 3JjaTHI KoMneHcyBaTH JedinuT opbiTanb-
Horo o6’eMy 6e3 aZleKBaTHOI peKOHCTPYKLil M AKHUX
TKaHWH, 0 MiJKpecJ€e HeoOXiAHICTh MOEAHAHHSA
XipypriYyHux i IpoTe3HUX METO/IB, peaji30BaHOr0 y
HAIIOMY JOCJiPKEeHHI.

Taky¥M 4MHOM, IpOBeZieHe JOCiPKEeHHS Y3TOJKY-
€ThCSA 3 JAHUMH 3apy6iKHOI siTepaTypu i BogHOYAC
pPO3LIMPIOE IX, IeMOHCTPYIOYH, 1[0 PEKOHCTPYKLis Op-
6iTH 3 BUKOPUCTAHHAM {HTPaop6iTasbHOTO iIMIJIAHTY
3abe3mneyye GiblI BUpaXXeHUH KJIIHIYHUN, KOCMETHUY-
HUM | ncuxoeMouilHUN edeKT MOpiBHAHO 3 i30J1b0O-
BaHUM INPOTe3yBaHHAM, | IOBUHHA PO3M/IALATUCA AK
060B’I3K0Ba CKJaJj0Ba KOMIIJIEKCHOI peabiniTanii na-
L[iEHTIB 3 aHOPTANBMIYHUM CUHJPOMOM.

BN CHOBKUA

1. PeKOHCTpyKIisi M'IKUX TKaHUH OpOiTH 3 BUKOpPHC-
TaHHAM iHTpaop6iTajbHOrO IMMJIAHTy 3abe3nevyye
epeKTUBHE BiJIHOBJIEHHS AHATOMIYHHUX CHiBBiJHO-
1eHb 0p6iTa/sbHOI AiNAHKY, 1110 NPOSABJISETHCS 361/1b-
HIeHHsAM 06’eMy op6iTu Ha 14 % CTBOpIOIOYU YMOBHU
151 cTabiibHOTO 1 GYHKI[IOHAJBHO MOBHOIL[IHHOTO 0Y-
HOT'0 NMPOTe3yBaHHs y MAaIieHTIB 3 aHOTAJbMIYHUM
CUH/IPOMOM.

2. 3acTocyBaHHA iHTpaopb6iTaJbHOro iMIJIAHTY /03-
BOJISIE JJOCATTH BUPAXXEHOI'0 Ta TPUBAJIOr0 KOCMETHY-
HOTO edeKTY, 1110 NPOsABIASAETHCA 36i/bIIEeHHSIM TOKa3-
Huka VAS y 2.1 pa3u yepes 12 micauis.

3. lokpalieHHs KJiHIKO-KOCMETUYHUX MOKAa3HHUKIB
nic/1si peKOHCTPYKLii op6iTH TicHO noB’si3aHe 3 MO3U-
THBHOIO JMHAMIKOI0 IICUXOEMOLIMHOTO CTaHy MalLli€H-
TiB, L0 MiATBEPAXKYETbCA 3SHUKEHHAM PIBHA TPUBOTU
3a mkaJsoro HADS Ha 55,8 % yepes 12 micauis.

BIZIMOBA BI1/J BIJITOBIJAJ/IBHOCTI
ABTOpY 3asBJIAIOTH, 1110 BUCJIOBJIEH] y NOAAHIN CTATTI
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTAHOBHU.

KOH®JIIKT IHTEPECIB
ABTODHU 3asABJIAITh NP0 BiCYyTHICT KOHJIIKTY iHTe-
pecis.
OIHAHCYBAHHA
[bxepesia MiATPUMKH: BiICYTHI.
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Effectiveness of orbital soft tissue reconstruction using an intraorbital
implant in anophthalmic syndrome

Background. The armed aggression of the Russian Federation against Ukraine in 2022 led to a sharp increase
in the number of severe injuries among both civilians and military personnel, including injuries to the organ of
vision. Particular attention should be paid to the growing relevance of the problem of anophthalmic syndrome
in Ukraine, which in recent years has increased significantly due to the rise in the number of severe ocular
injuries, especially mine-explosive and gunshot wounds. According to contemporary studies, combat-related
eye injuries are characterized by a high incidence of loss of the eyeball and the development of persistent
cosmetic and psychoemotional disorders, necessitating comprehensive reconstructive and psychological
rehabilitation.

Aim: to evaluate the clinical, cosmetic, and psychoemotional effectiveness of orbital soft tissue reconstruction
using an intraorbital implant in patients with anophthalmic syndrome.

Materials and Methods. A prospective clinical study with dynamic follow-up was conducted involving 42
patients with unilateral anophthalmic syndrome after enucleation. All patients underwent orbital soft tissue
reconstruction with implantation of an intraorbital implant. Morphometric parameters of the orbit were
assessed using computed tomography. Cosmetic satisfaction was evaluated using the visual analog scale, and
psychoemotional status was assessed using the hospital anxiety and depression scale. Examinations were
performed before surgery and at 3, 6, and 12 months after the intervention.

Results. Before surgery, all patients demonstrated clinically significant orbital asymmetry, with a mean affected
orbital volume of 19.1 + 3.0 cm?, which was 25-30% lower compared to the contralateral side, and reduced
soft tissue thickness of 4.4 + 0.8 mm. Cosmetic satisfaction was low and accompanied by mild to moderate
psychoemotional distress. Three months after reconstruction, orbital volume increased to 21.0 + 2.8 cm?, soft
tissue thickness to 5.0 £ 0.7 mm, and cosmetic satisfaction to 6.1 + 1.2 points. At 6 months, orbital volume
reached 21.6 + 2.6 cm® and soft tissue thickness 5.4 + 0.5 mm, while at 12 months orbital volume increased
to 21.8 + 2.5 cm?, corresponding to 90-93% of the contralateral side. Cosmetic satisfaction increased to
8.0 + 1.0 points, and anxiety and depression levels decreased by more than half compared to baseline values.
Postoperative complications were predominantly mild and transient.

Conclusion. Orbital soft tissue reconstruction using an intraorbital implant provides sustained improvement
in morphometric, cosmetic, and psychoemotional parameters and represents an effective method of
comprehensive rehabilitation for patients with anophthalmic syndrome.

Keywords: anophthalmic syndrome, orbital reconstruction, cosmetic restoration, visual analog scale, hospital
anxiety and depression scale.
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CupoBatkoBi L- Ta E-cesleKTHHM K PeJUKTOPH TSHKKOCTI
Ta IMIBUJKOr0 NMPOrpecyBaHHs Aia0eTHYHOI peTHHOMNATII Mpu AiabeTi 2 TUmy

AxrtyanbHicTb. /liabeTnyHa petuHomnaris (/IP) Ha Tii nykposoro aiabety 2 tumny (L1/12) xapakTepHusyeTbCs
reTeporeHHicTIo nepebiry, a MporHo3yBaHHs LIBU/KOI0 IPOrpecyBaHHs Mic/sl CTApTOBOI0 JIIKYBaHHS NIOTPebye
JOCTYIIHUX CHCTEMHUX MapKepiB eHJ0Te/lia/IbHOI aKTUBALil Ta 3amaJieHHs.

Line: oninuTy cupoBaTKoBi piBHi L cesiektuny (LS) Ta E cenextuny (ES) sk mapkepu tsxkocTi /IP i npegukTopu
11 LIBUZKOTO NIPOrpecyBaHHA.

Marepianu Ta MeTogu. Y MPOCIHEKTHBHOMY KOTOPTHOMY JOCTi/pKeHHiI o6cTekeHo 136 mamieHTiB i3 LI/12
Ta /1P, crazifioBaHoto 3a kpuTtepisimu BOO3 sk Hemposaideparusna (HII/IP), npenposaideparusna (II/P) i
nposidepatusHa (I1/1P). Buxiznni piBHi LS/ES BusHavanu imyHopepmeHTHUM MeTozoM. KiliHidYHY TpaekTopito
OlLliHIOBa/IM 4yepe3 1-2 POKM, BUOKPEMJIIOIOYM BiACyTHICTh/MOBiNbHE nporpecyBaHHsa (grade 0-1) i mBuzaKe
nporpecyBanHs (grade 2) /IP. BukopucTaHo HenmapaMeTpHUYHi TECTH, JIOTICTUYHY perpecito 3 KOpeKIli€l Ha BiK,
TpuBasicts I1 /12 i cuctoniyuui aprepiasbHuil TUCK Ta ROC anauis.

Pe3ynbrarn. KoHuenTpauii LS i ES MoHoToHHO 3pocTanu 3i cragiero /[IP (p <0.001): LS - 25.95, 55.65 Ta
67.15 ur/ma npu HITAP /TN AP /TIAP; ES - 24.30, 62.30 Ta 70.55 Hr/mMJ1 BiAIIOBiIHO. Y CKOPUTOBaHIN NOPSAKOBIH
perpecii nigBuieHHs MapkepiB Ha 10 Hr/MJI aconiroBasiocs 3 mepexo/ioM 1o Tsok4oi cragii IP (OR 3.97 gas LS;
OR 5.77 ansa ES; o6uasa p < 0.001). Ixui Bucoki BuxigHi piBHI mepem6ayasu MBUAKE MPOrpecyBaHHS
3axBoproBaHHA (ckopuroBaHi OR nHa 10 Hr/mu: 4.77 pnsa LS ta 2.39 pas ES; o6uzsa p < 0.001). LS maB
BiAMiHHY AucKpUMiHaLito mBuAKoro nporpecyBanHs JIP (AUC 0.932; nopir 40.6 Hr/mu), Toai ik ES Halikpatue
inenTudikysan HasaBHy [1/]P (AUC 0.892; nopir 50.0 Hr/mu1).

BucnoBku. LS i ES € cucreMHuMHU MapkepaMu TsxkkocTi [IP Ta He3anexXHUMM NpefUKTOpaMH il MIBUAKOTO
IporpecyBaHHs NPOTAroM 1-2 pokiB, BTiM MOporosi 3HaueHHsI MOTPeOYIOTh 30BHIIHBOI Bastianil.

KitrouoBi cj10Ba: JliabeTUYHA peTUHOMNATIS; IYKPOBUM AiabeT 2 Tumy; L-cesekTuH; E-cesiekTHH; eHA0TeMiabHA

AKTYAJIBHICTb
[no6anpHui Tsrap uykposoro fiabety (L) npogos-
KY€ 3pOCTAaTH Ta BHU3HA4YA€ 3HAYHY YaCTKy XpOHid-
HOI 3axBOPHOBAHOCTI M iHBaJjigu3auii. 3a ouiHKaMu
International Diabetes Federation (IDF), y 2021 poi
Ha I/l cTpax/jaiv moHaj NiBMiJibsip/ia JOPOCIUX BIKOM
20-79 pokiB, a 1o 2045 poKy NpOrHO3yeThCsl M0/1aJb-
Ie CyTTEBe 30i/MblIeHHd IIboro nokasHuka [1]. Beec-
BiTHS1 opraHisariss oxopoHu 3a0poB’s (BOO3) Takox
KOHCTaTy€E pi3ke 3pOCTaHHA KiJIbKOCTI JIIOAEeH, SKI KU-
ByTh i3 11/] (830 MyiH y 2022 poui), Ta migKpec/toe ioro
BHECOK Y PO3BUTOK CJIIIOTH, HUPKOBOI HELOCTATHOCTI,
CepLeBOCYAMHHUX MTOAiH i mepeyacHy cMePTHICTB [2].

Suggested Citation:

aucdyHKIis; 6ioMapKepy; MporpecyBaHHs 3aXBOPIOBaHHS; cTpaTUiKalLlisi pU3UKY.

3 orsisgAy Ha Te, 10 aGCOIOTHA GiJNBINICTh BUMA/IKIB
npunazae Ha /] 2 tuny (L1/12), 36i1b11yeThCA KOHTHH-
TeHT 0cib i3 TprBaso MeTaboJIiYHOI eKCIO3UIETD, Y
SIKUX MIKpOCYZIJMHHI yCKJIa/[HEHHS HaOyBalTb NPOBij-
HOI KJIIHIYHOI poui.

JiabetnyHa pertunonaria (/JP) e€ Halnouupeni-
IIMM MIKpPOCYAUHHUM yckJaagHeHHAM LI/l i ogHuM i3
FOJIOBHUX YMHHUKIB IOIepe/pKyBaHOI BTpaTU 30py
y npane3faTHOMy Bili. ¥ MeTaaHasi3i NOMyaaLiMHAX
JocipkeHb robasbHa nourupeHicte [P cepeg oci6
i3 I/l craHoBusa 6JiM3bKO 22 %, a YacTKa «3arpos-
auBol g 3opy» JIP - noHan 6 % i3 NnporHo3o0BaHUM
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3poCTaHHAM abCoIOTHOI KiJbKOCTI XBOpUX Yy HaW-
ommkdi gecatuaitTa [3]. Y kaiHiunHil npakTyni came
CBOEYACHe BUSBJIEHHS mporpecyrodyux ¢opm /[P Ta
paHHE BTpy4YyaHHs BH3HaAuyalOThb IMOBIipHiCTH 36epe-
»KEHHs 30poBUX QYHKILIM; Lie BiZjobpakeHO B cydac-
HUX HacTaHoBax American Academy of Ophthalmology
(AAO), siKi HaroJIOIYIOTh HAa CTAH/AAPTHU30BaHIH OIiH-
ui Tskkocti JIP Ta peryasipHoMy odTasbMOJIOTIYHOMY
MOHITOpUHTY nauieHTiB i3 LI/l [4].

CydyacHa koHuenuisa /I[P BUXOAUTH 3a Mexi cyTo
MiKpoaHrionarii i po3ryiga/ae 3aXxBOPIOBaHHA K HeW-
POCYAMHHUM CHUHJPOM i3 B3a€EMONOB'SI3aHUMU Cy-
JAUHHUMH, HeUpoOrJiaJbHUMHU Ta iMyHO3amnaJbHUMU
komnoHeHTamu [5]. Tinepriikemis, Tpusasiicts L/,
apTepiasibHa rinepTeHsisa Ta cynyTHi kapziomeTrabo-
JIiYHI po3/aZii BU3HAYalOTh 6A30BUHA PU3UK BUHUK-
HEHHS U NporpecyBaHHA PeTHHAJbHOI'O ypaXeHHs,
oflHaK icToTHa MixiHAuBiAyanbHAa BapiabGesbHICTB
nepeb6iry cBi4MThL NPO POJib J0JaTKOBUX MaTo6ios10-
riunux getepminaHT [5]. [lonpu gokasoBy epeKkTHUB-
HiCTb MaHpeTHHaNTbHOI JlazepHoi koaryusuii (I[TPJIK)
Ta iHTpaBiTpeanbHoOi Teparii iHri6iTopamMu Backysoe-
HAoTeJsianbHOTO pakTopa pocTy (vascular endothelial
growth factor, VEGF) y 3HMKeHHI pU3UKY TIKKHUX
YCKJIaZJHEHb, 3HA4YHA 4YacTKa MaLi€HTIB JeMOHCTPYE
cyboNnTHMaJbHy BiANOBiAb ab0 30epirae TeHAEHIi0
Jl0 IporpecyBaHHs, 110 aKTyasli3y€e NOUYK CUCTEMHUX
MapKepiB /i IPOrHO3yBaHHA KJIHIYHOI TpaekTopil
Ta nepcoHidikanii ciocrepexxenHs [4, 5].

3anaJjieHHs1 Ta eHjoOTesia/lbHa JUCOYHKIIis BBa-
YKAIOThCS KJIIYOBUMHU MeXaHi3MaMH, sIKi MOB'3YIOTh
MeTabosiyHi nopymeHHs npu /]2 i3 MikpocyauHHUM
YIIKO/PKEHHAM Y CiTKiBLi. XpOHiYHe HU3bKOTPaLi€EHT-
He 3anaJIeHHs CIIpUs€ aKTUBAlLil IEMKOLUUTIB i eHJ0Te-
JIi10, 3pDOCTAaHHIO OKCUAATUBHOTO CTPECY, MOPYLIEHHIO
reMaTopeTHHaJIbHOrO 6Gapepa Ta GOPMYyBaHHIO Mi-
KpoTpoM603y i kanisisipHoi Henepdysil - nmpouecis, 10
nepeAyroTh ileMii Ta HeoBackyasipusauii [6-8]. ¥ ma-
ToreHe3i /IP Bak/iMBe Miclie nocijae ielikocTas - ajire-
3i Ta 3aTpUMKa JIEUKOLUTIB Y NPOCBITI peTUHAJIBHUX
KaligpiB i3 NOAANbIIMM JIOKaJbHUM yIIKOJPKEHHAM
€H/I0TeJIil0; eKCIIepUMeHTa/IbHI JJaHl JeMOHCTPYIOTh,
110 iHriOyBaHHSA aATe3WBHUX B3aEMO/IiN 3/JaTHe 3MEH-
LIYBAaTU CYAWHHY IIPOHUKHICTD i 3anajbHi 3MIiHU B CiT-
kiBui npu 11/ [8-10]. TakuM YMHOM, MOJIEKY/IH afre3ii
pO3IIAAIThCA He JIMLIE 9K MapKepH, ale U 9K 0TeH-
LilHI MeJiaTopu nporpecyBaHHs /IP.

KpuTHyHUM eTanoM TpaHCeHAOTe iaJbHOI Mirpa-
Lii JIEMKOUMTIB € Kackaj ajresii, y AKOMy NepBUHHe
npukoyyBaHHA (rolling) 3abe3neyyroTh CeJeKTHHY, a
cTabinbHY azAresioo — iHTerpMHH Ta ixHi jgirangu [11].
Lcenektun (LS, CD62L) KOHCTUTYTHBHO €KCIpecy-
€ThCS Ha GIBIIOCTI UPKY/IIOYUX JEHKOLUTIB i 6epe
y4acThb Y IXHbOMY XOyMIHTY Ta peKpYTHUHTY; EcesleKTuH
(ES, CD62E) iHAyKYy€eTbCS Ha aKTUBOBAaHUX eHJOTeJIi-
QJIBHUX KJIITUHAX Yy BiANIOBiAb Ha Ipo3anajbHi CTU-
MyJd i BifjoGparkae eHoTesiaJbHy akTuBauino [12].

AV. Serdyuk |

[IpoTeositnyHe «3pizaHHs» (shedding) mo3sakJiTHH-
HUX [JIOMEHIB 3yMOBJIIOE MOSIBY PO3YHMHHUX GOpPM
(soluble selectins) y nuasmi/cupoBaTii, siki MOXYTb
Bifo6paXkaTH IHTEHCUBHICTh 3aMaJIbHOI Ta €HJO0TeJIi-
asibHOI BiAnosiai npu LI/l i foro ycknagHeHHsax [12].

TakyMM 4YHUHOM, y KJIIHIYHUX [JOCJAiIKEHHAX y Ma-
nieHTiB i3 1J/l2 onucaHo miABUILIEHHS CUPOBATKOBHUX
piBHIB po3unHHOro LS y pasi HasgBHocTi /IP i 38’130k
JAHOT0 MapKepa 3 IIOKa3HMKAaMU IJIIKeMIYHOI eKc-
no3uuii [13], a Takox acowianii MiXk peTUHAJbHUM
YpaXKeHHsIM, 3MiHaMM KJITUHHOI ekcnpecii CD62L i
KOHI[eHTpaIli€o nupkyawowdoro LS [14]. [naa ES mo-
BiJOMJIANIN NiJBUILEHHA CUPOBATKOBUX PIBHIB IIpHU
peTuHonarTii Ta iXHil 3B’A30K i3 TAHXKUMMU 11 cTaAisgAMH,
30KpeMa B KOHTEKCT] IHIIMX PO3YMHHUX aAre3UBHUX
Mosiekys [15, 16]. BogHouac HasiBHI pe3y/bTaTH € He-
OJIHOPIAHUMH, 1[0 YACTKOBO MOXe BiflobpakaTu BiJ-
MiHHOCTI momyssLii, KpuTepiiB ¢eHOTUIIYyBaHHS Ta
JU3alHYy JOC/iPKEHb.

OxkpeMull iHTepeCc CTAaHOBUTb MPOTHOCTUYHHUU
NOTeHLiaJ CeJIeKTUHIB. Y OAHOMY 3 NPOCIHEeKTUBHUX
JOCIipKeHb MOKa3aHo, 10 po34ynuHHUM ES Moxe BU-
CTynaTyd NpeJUuKTOpoM po3BUTKY /[P y xBopux Ha
L2, Toai Ak AMCKpUMIiHALIIMHA LiHHICTD iHIIKX ajre-
3UBHHUX MapKepiB 6ysia o6MexxeHoto [17]. Kpim Toro, y
KOTOPTHOMY CIIOCTEPEeXeHHI NPOoJeMOHCTPOBAaHO, 1[0
UPKYJII0I0Yi ceJleKTUHU (30KpeMa LS) aconifioBaHi 3
MalbyTHIM PO3BUTKOM MiKPOCYAMHHUX YCKJIa/JIHEHb,
BKJIIOYHO 3 /IP, 0 mificu/It0e apryMeHTH Ha KOPHUCTb
iXHPOr0 BUKOPUCTAHHSA y cTpaTudikanil pusuky [18].
Pa3om i3 TuM y ksiHiuHIN odTanbmodiorii goci 6pakye
nparMaTUYHUX, BaJsliJlOBaHUX CHUCTEMHHUX 6GioMapke-
PpiB, 3JaTHUX OAHOYACHO BiZJ0OpaKaTH TKKICTh /IP Ta
IPpOrHO3yBaTH il WIBUJKe NIPpOrpecyBaHHA MicJd cTap-
TOBOrO JiKyBaHHs [19]. ¥ 1boMy KOHTEKCTI KisbKicHa
oLjiHKa cupoBaTKoBHUX piBHIB LS Ta ES Ak goctynHux
MapKepiB eHA0Teia/IbHOI aKTUBaLil Ta JelKouUTap-
HOI'0 PEeKpPYTHHIY MOXXe MaTH NPUKJAJHe 3HAaYeHHS
JIJi1 BUJIJIEHHH MNaLli€HTIB i3 BUCOKMM PU3UKOM He-
CIPUATIUBOI TPAEKTOPII Ta onTUMIi3aLil iIHTEeHCUBHOC-
Ti CIIOCTEepeXEeHHH.

Iinb: ouiHMTU cupoBaTKoOBi piBHI L cesekTuny
(LS) Ta Ecenextuny (ES) six mapkepu Tspxkocti [P i
peJUKTOPH Il LIBUAKOIO IPOrpecyBaHHs.

MATEPIAJIN TA METO/IN
Yci pocnifkeHHs GyJad NpoBeZieHI 3 JJOTPUMaHHSAM
ocHOBHUX noJioxkeHb KonBenuii Pagu €Bponu npo
npaBa JIIOJUHU Ta GioMeaununy, [enbciHcbkOI fe-
kJapauii BcecBiTHBOI Meiu4yHOI acouianii npo eTU4Hi
NPUHLMUIIYU NPOBeJleHHA HAayKOBUX MeJUYHUX JOCJIi-
JDKeHb 3a y4acTio JiioaAuHu (1964 p., 3 moganbliuMU
JIOIOBHEHHSIMY, BKJOYaw4yu Bepcito 2000 p.) Ta
BiZIIOBija/I1 YUHHOMY 3aKOHOJABCTBY YKpaiHu. Ha
NpoBeJleHHsl J0Cai/pkeHHs1 6yB OTPUMaHUK [103Bin
KoMicii 3 eTUKHM Ta akaZeMidHOI jo6podecHocTi Hargi-
OHAJIbHOT'0 YHIBEPCUTETY OXOPOHHU 37J0pOB’sl YKpaiHU
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imeHni II. JI. llynuka. Yci nanieHTH, 3aaydeHi y JoOCi-
JDKeHHS, HaJlasd iHpopMOBaHy 3roJly Ha y4acThb. 3a
AU3alHOM [AOCTi»KeHHsI 0yJI0 KOTOPTHHUM Ta Ipo-
CHEeKTUBHHUM.

Y pocnifxeHHs1 BkaodyeHo 136 naunieHTiB i3 LI/]2
Tta [IP. Ctagito JIP BU3Haya/u Ha BUXiIHOMY eTarmi 3a
kputepissmu BOO3 i ksacudikyBanu sik: Henposidepa-
tuBHa /[P (HIIZP), npenponideparusna AP (III1JP) Ta
nposaidepatusna P (I1/1P). EdekTuBHicTb cTapTOBO-
ro JIiIKyBaHHA Ta TPAEKTOPiIO 3aXBOPHOBaHHA OLHIO-
BaJId NPOCHEKTUBHO 4epe3 1-2 poKH, pO3NOAIIAIYHN
MalieHTiB Ha Tpynu 3 BiJCYTHICTIO/MOBIIBHUM NpO-
rpecyBaHHsAM (grade 0-1) a6o mBHU/AKUM IpOrpecyBaH-
HaM /JIP (grade 2). BiacyTHicTh mporpecyBaHHsI KOH-
CTaTyBaJ/Id 32 YMOBH CTabiIbHOCTI 0PTa/IbMOIOTIYHUX
rapaMeTpiB; [OBiJIbHe NPOrpecyBaHHA — y pasi norip-
LIeHHS OKPEMHUX NT0KAa3HUKIB; LIBUJKe IPOrpecyBaHHA
¢dikcyBasu IpU Nepexo/ii 3aXBOPIOBAHHS Ha HACTYIHY
cTajiito Ta/abo cyTTEBOMY MOTiplLIeHH] 6ibLIOCT] Kli-
HIYHUX XapaKTepUCTHK (30KpeMa, y nanieHTiB i3 [1/1P).

YnponoBx JABOpIYHOrO Nepiofy CHOCTepeXKeHHHA
XBOpi oTpuMyBau AudepeHnifioBaHe JikyBaHHs. [la-
uieHtam i3 HIIJ[P npoBoauin KOHCepBaTHBHY Tepa-
Ii10, AKa CKJaanacsd 3 KopeKuil rikeMil, HopMaJiizanil
[I0Ka3HUKIB reMoCTasy, 3aCTOCYBaHHA aHIiONpOTeK-
TOpiB i MeTaboJiYHUX 3aC06iB, @ TAKOXK NPU3HAYEHHS
cTaTUHIB Ta $i6paTiB 3a KJIHIYHHMH NOKa3aHHSIMHU.
XBopum i3 IIIJP Ta [I/[P BuKOHyBaiu Ja3epHi BTpPy-
yaHHa y Burasazai I1PJIK Ta, 3a motpe6u, ¢pokanbHOI
JlazepHoi koarysdAnili. KpiMm Toro, uuM koropram Ie-
peBaXXHO MNpU3Hadaiu Kypc aHTU-VEGF-Tepamii, 1o
BKJIIOYAB 5 LIOMICAYHUX iHTpaBiTpeasbHUX iHEKLIMN.
XipypriuHe BTpy4YaHHs 3aCTOCOBYBaJIM 3/€6iJbIIOT0O
B nauieHTiB i3 [I/[P: BoHO nosdrano y BUKOHaHHI TpHU-
nopToBOi 3aKpUTOi cy6TOTaNbHOI BiTpekToMii (25 Ga)
y noegHaHHi 3 etanoM [IPJIK, BunaseHHsAM enipeTu-
Ha/JIbHUX MeMOpaH Ta eHJI0TaMIIOHa/ol (3aJIeXKHO
BiZl cTazil MaToJIOTIYHOTO NpOILecy BUKOPUCTOBYBA-
s 18 % rasonosiTpsany cymim C;Fy a6o cuiikoHoBYy
ostito 5700 mIla). Takox Auis maniexTis i3 [P Ta [P
YacTo 3aCTOCOBYBaJIM KOMGIHOBAaHUU MiAxif, 1o mo-
€/IHyBaB IHTpaBiTpeasbHi BBeJeHHA aHTU-VEGF-mpe-
naparis, [IPJIK Ta 3akpuTy TpUNOPTOBY CY6TOTANTbHY
BiTpekToMiro 25 Ga.

YciM nmanieHTaM 6y/iM BUKOHAHI 3arajibHONPUKHS-
Ti odranbmosioriuHi o6cTexkeHHs: Bi3oMeTpis Ha
npoekTopi TecTroBux 3HakiB Huvitz CCP-3100 Ta nug-
poBomy dpoponTepi HDR-7000 Huvitz; craTuuHa nepu-
MeTpisa Ha npuiagi Humphrey Field Analyzer model
7401 ¢ipmu Carl Zeiss Meditec; pedpaxTomeTpis
Ha aBTopedpaktomerpi HRK-7000 Huvitz; ToHOMe-
Tpis Ha aBTOMaTHYHOMY O€3KOHTAaKTHOMY TOHOMe-
Tpi Huvitz HNT-7000; kepaTonaximMeTpia Ha npuJazi
OculusPentacam AXL; 6ioMikpockomisi Ha IIJIMHHIN
jsammni SLM-2ER Kanghua; roniockonisi 3 BUKopucTaH-
HAM KOHTaKTHOI TpHA3epKaJbHOI JiH3U [osbaMaHa
Ocular; o¢Ttanbmockormis 3a gomomorow JiH3 Volk

Serum L- and E-selectins as predictors of severity
and rapid progression of diabetic retinopathy in type 2 diabetes

Digital wide field Ta koHTakTHOI TpuUA3EpKaJbHOI
gaiH3u losbamana Ocular; onTUYHA KOTepeHTHA TOMO-
rpadisa Ha npusiazgi Optoview RTVue RT-100, 100-2; 3a
HeoOxiziHOCTI - poTorpadyBaHHS 0OYHOTO JIHA 32 J0TI0-
moroto dyHyc-kamepu TOPCON TRS-NW7SF; 3a noka-
3aHHSMHU [IPOBOAUIHN QryopecLieHTHY aHTriorpadito.

Y cupoBaTli KpoBi BU3Ha4a/M BUXiJHI piBHI L-ce-
nexktuny (LS, Hr/mi) ta E-cenextuny (ES, Hr/mi) imy-
HodepMeHTHUM MeTo0M «Human sE-selectinINSTANT
ELISA™ Kit» Bupo6uunTBa Invitrogen ThermoFisher
Scientific (USA) i3 3acTocyBaHHAM mJ1aIikoBoro ¢poro-
meTtpa STAT FAX303/Plus (Awareness Technology, Inc.,
CIIA), a Tako 36upasy AaHi 1010 KJIiHiKO-AeMorpa-
¢$ivyHMX MOKa3HUKIB, 30KpeMa Biky, TpuBasocTi [1/12 Ta
piBHS cucToiYHOrO apTepianbHOro TUCcKy (CAT).

CTaTUCTUYHUM aHaJi3 BUKOHYBAaJIU y CepejiOBU-
mi EZR v.1.54 (rpadiunuit inTepdeiic fo R statistical
software v.4.0.3, R Foundation for Statistical Computing,
ABctpist) [20]. HopMmasibHiCTB po3no/iiy HenepepBHUX
NOKa3HUKIB oniHOBaiu KputepieM lllanipo-Bisnka; 3
OIJIAZly Ha NepeBaXKHO BIJMiHHUH BiJi HOpMa/JIbLHOTO
po3mnoais HenepepBHi JaHi mojaHo sk MexaiaHa (Me)
Ta MDKKBapTU/JIbHUHM iHTepBas [Q1-Q3], kaTeropiasb-
Hi - gk n (%). l11 nopiBHAHHS PiBHIB CeJIEKTUHIB MiX
TpboMa ctafisiMu JIP 3acTtocoByBasiv kputepit Kpa-
ckesia-BoJuica, a Mixk BOMa He3aJIeXKHUMU TpynaMu —
kpuTepid ManHa-BiTHI. BifMiHHOCTI 9acToK Mix rpy-
naMHu oljiHIoBasu X*-KpuTepieM Ilipcona.

Acouianii MapkepiB i3 TaxkicTio [P oniHroBanmu
MOPSAKOBOIO JIOTICTUYHO perpecieto (Moe b mporo-
puiliHuX maHciB). 38’30k i3 HaaBHicTIo [1/IP Ta pusu-
KOM LIBHU/IKOTO NPOTrpecyBaHHs OLiHIOBaJIU GiHAPHOO
JoricTuyHo0 perpecier. [l 060X TUIIB Mozesel
po3paxoByBaJ/iu BiJjHoleHHs maHciB (odds ratio, OR)
Ta 95 % poBipunit inTepsan (95 % CI) g 36iab1IeH-
Hs Mapkepa Ha 10 Hr/mu. ByayBaiu HecKopuroBaHi
(crude) mozeni Ta ckoprroBaHi MoJiesli 3 ypaxyBaHHIM
Biky, TpuBaJsiocTi 1I/12 Ta CAT K nmoTeHUiHUX KOHda-
yHAepiB. [l OLiHKY rpaiieHTa pU3UKY Ta BUABJIEHHSA
MOKJINBOTO /10303aJIeXKHOTO e(deKTy J0/laTKOBO 3a-
CTOCOBYBa/IM KBAapTUJIbHUM aHaJi3. 3Ha4yeHHs BUXiJ-
HUX KOHLeHTpalii LS ta ES 6ysnu kaTeropusoBaHi Ha
kBaptuii (Q1-Q4). BiaminnocTi yactok [1/]P Ta mBuj-
KOT0 IIpOrpecyBaHHA MIX KBapTUJIAMU OLIiHIOBAJU 3a
JIOTIOMOTOI0 X*-KpUTEPis, a HassBHICTb JIIHIHHOTO TPeH-
Ay 4epe3 ynopsAaAKOBaHi KBapTUJIi lepeBipAIn TeCTOM
TpeHay (Cochran-Armitage). luckpuMinaniiiny 3aat-
HicTb cesiekTuHiB oniHoBasu ROC (receiver operating
characteristic)-ananizom i3 pospaxyHkoM mJomii mif
kpuBoto (area under the curve, AUC) ta 95 % CI 3a
MeTtozsoM DeLong. OnTHMabHUN NOpIr BU3HA4YaIx 3a
ingexcom H0feHa 3 mofa bLUIMM PO3PAXyHKOM YYTJIH-
BOCTI, cnelipivHOCTi Ta NO3UTUBHOI/HEraTUBHOI Po-
rHoctu4HoOl ninHocti (PPV/NPV) nns pocaimkyBaHol
BUGIpKHU. PiBeHb CTaTUCTUYHOI 3HAYYLIOCTi CTAHOBUB
p<0.05; yci TecTr 6y BOGIYHUMHU. Y MeXKax KOXKHO-
ro aHaJsi3y 3aCTOCOBYBaJIM Mifxia complete-case.
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PE3YJIBTATHA JOC/IIIXKEHHSA

Y nmocnimkxeHHss 6ysno BKJYeHO 136 marmieHTiB i3
nykpoBuMm paiaberom 2 tuny (LIJ2) Ta giaGetuu-
How peTuHomnartiew ([P), y Akux BU3HAYaJHU BUXi[-
Hi piBHI po3uMHHUX MoJekys agresii - LS Ta ES. 3a
BUXiZHOW cTajiero [P nayieHTH po3noAijuauncs Ha-
ctrynHuM yuHoM: HIIJP - 60 (44.1 %) oci6, IIJAP -
42 (309 %), IJAP - 34 (25.0 %). 3a pe3yJbTaTaMu
1-2-pi4HOro NpPOCNEKTUBHOIO CIOCTepeXEeHHH Mic/s
CTApTOBOTO JIIKyBaHHA, BiJCYTHICTb IpOrpecyBaHHA
JP (grade 0) 6ys0 3adikcoBaHo y 28 (20.6 %) na-
Li€HTiB, NOBiNIbHe NporpecyBaHHs (grade 1) -y 29
(21.3 %), Toai Ak WBUAKe NMporpecyBaHHs (grade 2)
BusiBuan y 79 (58.1 %) xBopux. Bik XBopux cyTTeEBO
He BiJIpI3HABCA 3a/I€KHO BiJ cTajil 3aXBOPIOBAHHA: y
rpyni HIIJP mMezniana Biky ctaHoBuia 65 [59-71.25]
pokis, npu III/JIP - 64 [56.25-69.75] poku, a B nari-
enTiB i3 [IJIP - 65 [61.25-70.75] pokiB (p=0.277 3a
kpuTepieM Kpackena-BoJutica). Lle no3Bosinio HiBe-
JIIDBATH BIJIMB BikoBOro ¢pakTopa nNpu NpsiMmoMy Mix-
rpynoBOMY NOPiBHAHHI.
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3arasioMm mo Bubipui MejiaHa BUXiJHOI KOHIeH-
Tpauii LS craHoBusa 43.95 [29.58-60.40] ur/mi, a
ES - 46.55 [24.30-64.92] Hr/mJ1. OcKizibKH po3moAina
060x MapkepiB JoCTOBipHO Bifpi3HsABCA Bijf HOp-
MasnbHOro (p < 0.001 3a kpurtepiem lllamipo-Binka
ZJ1s1 000X TOKA3HUKIB), /1 MOAAJBIIOr0 aHasi3y 3a-
CTOCOBYBaJIUCS HellapaMeTPUYHI MeTO/H.

[lepminM KpoKoM 6yJIO OL[iHEHO PO3MO/iJ MapKe-
piB 3asexHO Bij BUxifHoI TsokKocTi JIP. BusiBsieHO BU-
pakeHUM cTaJiiHUM rpafZiieHT: 6a30Bi KOHIEeHTpaIii
060X CeJIEKTHHIB CTaTUCTUYHO 3HAUYyIIle Bipi3HAIU-
cs1 Mixk ctagigmu (p<0.001 3a kpuTepiem Kpackena-
Bouisiica) Ta MOHOTOHHO 3pOCTa/IM B HANPSAMKY GiJIbLI
TskKol craaili JIP. 3okpema, piBHi LS craHoBHIUM
25.95[22.48-38.60] ur/mu npu HIIJP, nigBuuiyBanu-
cs1 1o 55.65 [50.02-62.05] ur/ma npwu MIIJP i gocs-
raju Makcumymy 67.15 [49.00-74.15] ur/ma y rpymi
[T/1P. AHanoriyHa AMHaMiKa crnocTepiranacs i g ES:
24.30 [21.25-32.50] ur/ma npu HII/IP, 62.30 [48.38-
66.72] ur/ma npu II/JP ta 70.55 [59.02-76.62] ur/
ma npu [P (puc. 1).
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Pucynok 1. Po3nozin 6a30Bux KoHIeHTpariii L-cenektuny (A)
Ta E-cenektuny (B) y marienTis i3 HITJP, IIITP Ta [TAP
Ipumitku: [dani nogaHo y Buriszi suukoBux giarpam (boxplots), ne ropuszonTanbHa niHist Biobpakae mezaiaHy, sIIUK —
MikkBapTuibHuH iHTepBai (IQR), Byca — 1.5XIQR. Mixrpymosi BiamiHHOCTI orjiHeHO Kputepiem Kpackena—Borrica (p <0.001 amst 060x
MapkepiB). [IP — miabetruna petuHonarisi; HIT/IP — HerpostidepatueHa [IP; TITT/IP — npenponideparusua [P; TP — npostidepaTtiBHa

[P; LS — L-cenektun; ES — E-cenextun

[Tanientu 3 HasgBHOW [1/J[P Manu gocToBipHO BUi
piBHi LS (67.15 nportu 38.60 ur/mi, p<0.001) ta ES
(70.55 mpotu 35.05 ur/ma, p < 0.001) nopiBHsAHO 3
o6’eaHaHoro rpynoto HIIJP/TI/JP (kputepiii MaH-
Ha-BitHi). Cxoxka 3akoHOMipHicTh cnocTepiranacs i
JUIS1 IPOCMEKTUBHOI KiHI[eBOI TOYKHU: B 0OCi0 3i mIBUJ-
KHUM nporpecyBaHHsM (grade 2) 6a3oBi piBHi LS (57.60
npotu 25.40 ur/mi) ta ES (62.50 npotu 24.30 Hr/mi)
OyJ/IM CyTTEBO BUILIMMHU, HiXK y TALIEHTIB i3 BiZiCy THiCTIO
a60 noBinbHUM nporpecyBaHHaM /IP (grade 0-1) (o6u-
ZBap<0.001).

J1s BiloKkpeMJIeHHS 3B'I3KY CeJIEKTHUHIB i3 TsK-
KICTI0O Ta nporpecyBaHHaM /JIP Bif BIJIMBY NOTeHLiN-
HuX KoHdayHepiB (Biky, TpuBasocti L[/I12 Ta CAT),
Oy/10 3aCTOCOBAaHO CKOPUTOBaHI MoOJeJi JIOTiCTUYHOI

perpecii 3 noganusaM OR 15 36i/1b1IeHHS KOHLIEHTpa-
il MapkepiB Ha koxHi 10 Hr/mi. flk BugHO 3i 3Befe-
Hoi Ta6suni 1, migBUIEHHS KOHI[eHTpAIlil CeJIeKTUHIB
3a/IMIIAJN0CA NOTYKHUM He3aJIe)XKHUM MpeJUKTOPOM
SIK moTo4HOol Tshkkocti JIP, Tak i mBHAKOro mporpe-
CyBaHHS 3aXBOPIOBaHHS B Mal6GyTHboMY. [Ipy 1jboMy
3pocTaHHs 6a3oBoro piBHA LS Ha 10 Hr/mJu1 aconiroBa-
JIOCA 3 NiJBULIEHHAM PU3UKY LIBUJKOTO IPOrpecyBaH-
HAYy 4.77 paza (p<0.001).

Jns imoctparnii f0303a/eXHOro xapakrepy (rpa-
JlieHTa pU3MKy) BUSBJEHUX acolianid, amiHHi LS Ta
ES 6ynu kateropusoBani Ha kBaptuii (Q1-Q4). Bera-
HOBJIEHO JJOCTOBipHUM JiHIMHUN TpeH (p <0.001 aua
BCiX MOPiBHSIHb 32 TECTOM TpPeHAY): yactoTa sk [1/1P,
Tak | IIBHUAKOrO NMpOrpecyBaHHA CTPIMKO 3pocTaja
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3 MiZBUIEHHSM KBapTWJIs 060X MapKepiB. 30KpeMa,
npu posnoziai 3a kaptuasamu LS (Big Q1 3 MesiaHo0
23.15 ur/ma go Q4 3 menianoro 68.55 Hr/mu), yacTka
nayieHTiB i3 HagBHo [1/IP 3pocTtana Big 0.0 %y Q1 no

Serum L- and E-selectins as predictors of severity
and rapid progression of diabetic retinopathy in type 2 diabetes

11.8 % y Q2, 26.5 % y Q3 Ta 61.8 % y Q4. AHasioriyHa
JAuHaMika aJia LS crioctepirasacs i ujos,0 4acToTH npo-
CIEeKTUBHOIO WIBUAKOTrO nporpecyBaHHs: 2.9 % y Q1,
50.0% vy Q2,82.4 %y Q3 Ta97.1 %y Q4.

Tab6auna 1. KoHcostioBaHuMi TOTiCTHYHMI perpeciiiHuii aHasti3 acoujariii L- Ta E-cenekTrHiB
3i cragiero 1P, nassHicTro IT/IP Ta MBUAKUM [IpOrpecyBaHHAM

3asiexxHa 3MiHHa / Heckopurosana mogesnns OR CxopuroBana mozen* OR c
mapkep (+10 Hr/muI) (95% CI) P (95% CI) p-adj
Cragia AP (nopsakoBa perpecisa, HIIIP-I11P)
LS 3.98 (2.85-5.57) <0.001 3.97 (2.82-5.60) <0.001
ES 5.79 (3.67-9.15) <0.001 5.77 (3.64-9.13) <0.001
Hasasnicts I1/IP (6iHapHa perpecis, [1/1P vs HIIZIP/TII1/IP)
LS 2.49 (1.78-3.49) <0.001 2.46 (1.74-3.49) <0.001
ES 3.20 (2.05-5.00) <0.001 3.12 (2.00-4.88) <0.001
IlIBuKe nporpecyBaHHs (6iHapHa perpecis, grade 2 vs 0-1)
LS 491 (2.92-8.25) <0.001 4.77 (2.84-7.99) <0.001
ES 2.43 (1.85-3.21) <0.001 2.39 (1.81-3.17) <0.001

IIpumitku: [IP — niabetnyna peruHomnarist; HITP — venponideparusHa IP; TITTIP — npenponicdeparreHa [IP; TT/IP —nponidepatiBHa
IP; LS — L-cenektun; ES — E-cenektrH; OR — BigHoweHHs maHciB (odds ratio); CI — gosipunii intepBan (confidence interval); p —
piBeHb CTAaTMCTUYHOI 3HAUYIIIOCTi JIsT HeCKOpUroBaHoi Mozieni; p_adj — piBeHb CTAaTUCTUYHOI 3HAYYL[OCTI [JIs1 CKODUTOBAHOI MOZieJTi.
*Kopexriist Ha BiK, TpHBamiCTh IyKpoBoro Aiabety 2 tumy (LI/12) Ta cuctonmiuanii apTepiansauii THCK (CAT)

[Toni6HUK BUpakeHUH TpajJiiEHT PU3UKY 3a-
¢dikcoBano i gaa ES (Big Q1 3 megianow 22.00 Hr/
M1 no Q4 3 meaiaHow 70.85 Hr/mu): 3a 4acTOTOIO
[1/1P noka3nuku ctaHoBusu 0.0 % y Q1 ta Q2, 3 pis-
KUM 3pocTaHHaM 10 44.1 % y Q3 ta 55.9 % y Q4.
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YacToTa WBUAKOrO NporpecyBaHHA peTHHOMNATIl y
kBapTuJax ES Takox nociigoBHO 36isblnyBasacs:
Bif 17.1 %y Ql 1o 48.5 % y Q2,67.6 % y Q3 Ta focs-
rasia abcontotHUx 100.0 % y HalBUIIOMY KBapTHIi
Q4 (puc. 2).
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Pucynok 2. I'pagient yactotu HasgBHOI [1/IP Ta MpOCeKTUBHOIO LIBU/KOIO ITPOrpeCyBaHHs
[P (grade 2) 3anexxHo Bifi KBapTW/IiB BUXifHUX KoHLeHTpaliii LS (A) ta ES (B)
ITpumitku: HaBezieHO BiZICOTOK MO/il ¥ KOKHOMY KBapTHJIi; TECT TPEH/Y 3a MOPSIKOBUM 3POCTaHHSIM KBAPTHJIIB IT0Ka3aB CTATUCTUUHY
3Hauygicts (p_trend < 0.001). [IP — giabetruna perunornarisi; [P — nposideparusna [IP; LS — L-cenektun; ES — E-cenekTuH

[3 mpakTH4HOI TOYKM 30py, Ajs cTpaThdikanii
PU3UKY Ta BHU3HA4YEHHS NMOPOrOBUX 3HA4YeHb, GYJIO
npoBeneHo ROC-ananiz. O6uzBa MapkKepud mpoje-
MOHCTpPYBaJId XOpouly/BiiMiHHYy JAWCKpHUMiHALiNHY
3patHicTh (AUC > 0.85) (Tabs. 2; puc. 3). HaitBuiy
NPeJUKTUBHY LIHHICTh LOAO0 LIBUAKOIO NpPOrpecy-
BaHHs npojgeMoHcTpyBaB LS i3 AUC 0.932 (95 % CI

0.887-0.976); npu onTumajsbHOMy noposi (Youden
cut-off) 40.6 Hr/mJs 4yTauBicTb cTaHOBHUJA 88.6 %,
cnenudivyHicTs - 86.0 %, a PPV carana 89.7 %. s
inentudikanii HagBHoi [1/[P Ha#b6inbw iHGopMaTUB-
HuM 6yB ES (AUC 0.892, 95 % CI 0.838-0.946) i3 no-
porom BigcikanHs 50.0 Hr/ma (uyTauBicte 100.0 %,
cnegudivHicts 72.5 %).
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Tab6aunga 2. ROC-anari3 ajist LS Ta ES sik npeaukropie I[1/]P Ta mBUAKOro nporpecyBaHHs [P

Mapxkep KinneBa Touka © SA&CCI) OHE":I?;-P:I:)pir YyriuBicth | Cnenudivynicts | PPV NPV
N ml:jp (Hnﬂrlljz‘lls)ﬂnm/ (o_7§4z-z)zgzz) 65.9 61.8 % 95.1 % 80.8% | 88.2%
Llfi[L E{gergggrzpssc%ﬁ})mﬂ (0.887-0.976) 40.6 88.6 % 86.0 % 89.7 % | 84.5%
ES mjj:;“f{ é’s)HnAP/ (0'8%2329 1) 50.0 100.0 % 725% | 54.8% | 100.0 %
A (grage Zpsg%B'?;Hﬂ (0.809-0.930) 51.2 69.6 % 93.0 % 93.2% | 68.8%

IIpumitku: [IP — niabetnuna peruHomnarist; HITIP — nenponideparusHa JP; TITTIP — npenponicdeparreHa [IP; TT/IP —nponicdepatiBHa
IP; LS — L-cenektun; ES — E-cenektuH; ROC — receiver operating characteristic; AUC — mutora iz kpuBoto (area under the curve);
CI — posipunii intepBan; PPV/NPV — mno3uTHBHa/HeratviBHa TNPOTHOCTMYHA LiHHICTH (positive/negative predictive value) mns

[TOCITi/KYBAHOI BUOIpKH
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= LS (AUC = 0.853)

== ES (AUC = 0.892)
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= LS (AUC = 0.932)

== ES (AUC = 0.870)
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Pucynok 3. ROC-kpusi gy [TAP (ITJP vs HITJP/TITIAP) (A) Ta IMBUIKOTO MPOrpecyBaHHs
(grade 2 vs 0-1) (B) 3 BuKopucTaHHsaM BuXigHUX piBHIiB LS Ta ES
IIpumitku: AUC HaBesieHO B jiereHzi. [P — niabetruna petunonarisi; HITP — HeripostideparusHa IP; TITIIP — nperiposidepaTtiBHa
[P; TIOP — posnideparusna [IP; LS — L-cenektrn; ES — E-cenektin; AUC — mytonja mif kpuBoto (area under the curve)

Y mifcyMKy, BUSIBJIEHO BUPa3HUM CTafiHHUHN rpa-
JIEHT KOHLEHTpalid pO3YMHHUX MOJIeKyJa azaresii 3
nporpecyBaHHsAM /IP, a Tako CyTTEBI Bi;MiHHOCTI BU-
XIJHUX PIBHIB CeJIEKTUHIB MIX NALlilEHTaMHU 3 PI3HUMU
TeMIaMM MOJa/JbLIOT0 PO3BUTKY 3axBOplroBaHHA. Ha
uboMy TJi K L-cenexkTuH, Tak i E-ceneKTUH neMoH-
CTpyBaJIM y3ro/pKeHi, J0303a/eXHi 3B’SI3KM 3 HasB-
Howo [I/IP Ta pu3sMKOM LIBUAKOTO NporpecyBaHHsa /JIP
(v JIoTicTUYHUX MO/JIeJIAX), 3aJIUIIAI0YHUCh TOTYKHUMU
NpeAUMKTOpPaMU HaBiTh MiCJd KOpPeKIii Ha CUCTeMHi
¢dakTopu pusuky. ROC-aHasmi3 3acBiJYUB BUCOKY JIHC-
KpUMiHaniiHy 37aTHicTh 060X MapkepiB (AUC > 0.85),
110 OGI'PYHTOBYE MOJaJblly OLIHKY KJiHIYHOI peJie-
BaAHTHOCTI I[MX acolialiii Ta iXHbOro MOXKJIMBOTO MiCIis
y mparMaTh4Hii ctpatudikanii pusuKy HeCcnpUATIH-
BOr0 nepe6iry MikpocyIHHHOTO ypa)KeHHsI CiTKiBKH.

OBI'OBOPEHHHA
Y npoBeieHOMY [JOCJiIKEHHI MNPOJEMOHCTPOBAHO,
110 BUCOKI CUPOBATKOBI piBHI po34yMHHUX L- Ta E-ce-
JIEKTHHIB aCOLilOI0OThCA He JIMIIE 3 OiJbIl TIHKKUMU

cragiamu [P Ha Tai 11 /12, asie ¥ BUCTYynarTh HAZ[iMHU-
MU NpeAUKTOpaMHu Ii IWBUAKOIO NIPOrpecyBaHHs Ipo-
TAroM 1-2 pokiB nmicig crapToBoro JikyBaHHsA. OTpu-
MaHi ZiaHi cBifyaTh, 10 KOHLleHTpaLii 060X MapkepiB
MOHOTOHHO 3POCTaJIH BiJ HenpoJlidepaTUBHOI Jj0 po-
gidepaTuBHOi cTafii, a IXHE MozasbIle MiABUIIEHHS
f6araTopa3oBo 36iJbIIyBa/0 IIAHCH HECHPHUSTIUBOI
KJIIHIYHOI Tpa€eKTOPIl — He3aJIeKHO BiJ BiKy, TpUBaJIO-
cti U2 Ta piBHa CAT. Taki pe3ysbTaTH y3ro/pKy0ThCs
3 KOHLeMNIi€o eHAoTeiaabHol JucyHKIIl Ta XpoHiy-
HOI'0 HU3bKOTPAJAIEHTHOIO 3amnajieHHs 9K KJIIYOBUX
[aTOreHeTUYHUX PYILUIIB MiIKPOCYAUHHUX YCKJIaJHEHD,
Jie MOJIEKYJIM ajresil BiflirpaloTb LeHTpaJbHY pPOJib Y
npouecax JeMKoCTasy Ta JIOKaJbHOTO MOLIKOJKEeHHS
reMaTopeTHHa/bHOTO 6ap’epa [6-12].

Busssena cragiiiHa eckanania piBHiB LS i1 ES y3-
FOMXKYETbCA 3 IONepeAHIMU KJIHIYHUMU cIloCcTepe-
JKEHHSIMM, SIKi MOB’A3yBa/id LUMPKY/IIOYi MOJIEKYJIH
anresii 3 peHorunoM /IP. Y panHix po6oTax y narieH-
TiB i3 [/l nokasaHo, 1110 MiABULLEHHS po34MHHOrO0 Ece-
JIEKTUHY Ta IHIIKX aZire3UBHUX MOJIEKYJ aCOLII0EThCSA
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3 HasBHicTIO JIP Ta Tsx4uMHU ii mposgBaMu, a CUPO-
BaTKa TaKUX XBOPUX 3/jJaTHA CTUMYJIIOBATH Mirparito
peTHHa/bHUX KalllJIApHUX eHJoTesia/IbHUX KJITHUH,
npuyoMy 6JIOKyBaHHS po3uuHooro ES cnenudiy-
HUMH aHTHUTIJIaMU 3MEHIIYBaso Lield edeKT, 1[0 M-
KpecJIl0E He Jidlle MapKepHUH, ajle ¥ MOTEeHLilnHO
epeKTOpHUN KOMIIOHEHT PO3YUHHUX GOPM cesek-
TuHiB [21]. s LS y xBopux Ha [1/]2 onvcaHo BULi
CUPOBATKOBI KOHUeHTpanii y pasi /[P nopiBHsAHO 3
KOHTPOJIIMU Ta 3B’fI30K i3 CTyneHeM peTHHaJIbHO-
ro ypakeHHs], L0 PO3TJIsALANOCh K BijoGpakeHHs
JleiKonuTapHOI aKTHUBaLil Ta 3cyBY B 6iK mpo3anaJjb-
Horo ¢peHoTHUNy 3axBopioBaHHsA [22]. [loru6010Th
6ioJioriyHy mpaBAoNO/iOHICTh AaHi MO0 MOPYIIEeH-
Hs moBepxHeBoi ekcnpecii LS Ha nimdonuTax i mocu-
JIeHHS IXHbOI1 aaresii 10 eHjoTeJito B nauieHTiB i3 /[P,
napaJiesibHO 3i 3pocTaHHAM chpoBaTkoBoro LS [23].
Jna ES cydacHimi pe3ysnbTaTH TaKoX MiATPUMYIOTh
roro 38’30k i3 /[P: mpoJieMOHCTpOBaHO, 10 MiJBHU-
meHi nJsia3aMoBi piBHI EcesieKTHHY MOXyTb Cynpo-
BO/KYBAaTHU PO3BUTOK peTHHOMNATII Ta BifobpakaTH
eH/I0TeJlia/IbHY aKTUBAIil0 B KOHTEKCTI JliabeTU4IHOI
MikpoaHrionatii [24], a piBHi EcesekTuny Ta iHmMX
aiTe3UBHUX MOJIEKYJ KOpPeJITh 3i ctafiamu /JIP y
nonyJssiLisgx i3 pisHUM kapZioMeTabosiuHUM npodi-
jieM [25]. CykymnHo 1i fiaHi y3ro/pkyoTbcs 3 OTpUMa-
HUM 3pOCTAal4YUM y JAaHOMY [AOCJiJXKeHHI rpajieH-
ToM cesiekTuHiB Big HIIAP mo IIJIP i miaTpuMyOTh
KOHIIEMNIIi}0 CHCTEMHOTO 3aNnaJbHOeH/0Te iaJbHOr0
«Bif6uTKa» nporpecyroyoi /IP.

PaszoM i3 TUM fAaHi 1100 BUKOPUCTAHHS CeJleK-
THHIB i1 NpOTrHO3yBaHHsI mnepebiry /JIP 3anuma-
€TbCA HEOJHOPIAHUMH, IO CJiJ BpaxoByBaTHU IIPU
iHTepnpeTanii nporuocTuyHol mozei. YactuHa no-
caigxenb y /12 He BUsIBJISIIa He3aJlexKHOI acouiawil
PO3UYMHHUX a/ire3WBHUX MOJIEKYJ] i3 HasBHIiCTIO abo
nporpecyBaHHsM /IP, o Moxe 6yTH 3yMOBJIEHO BiJi-
MiHHOCTAMHU Y GeHOTUNYBaHHI peTUHONATil, CTPyK-
Typi BUGIpKH, cynyTHIM Tepamnii Ta cnekTpi BpaxoBa-
HUX KoHayH/iepiB [26]. HaToMicTb y 6i1b1I cydacHUX
po6oTax OMHCAHO, 10 CEJEeKTHHU Ta iHIIl MOJIeKy/aH
ajresii MoxxyTh OYTH NOB'sI3aHi 3 MiKpOCYAUHHUMHU
yckaagHeHHAMH npu LI/12 y nuHamini, nifiKkpecroro-
YU MOTEHILIMHY NIPOTHOCTUYHY POJIb CHCTEMHOI eH/|0-
Tesia/IbHOI aKTHUBaLil [/ ypaXKeHHd opraHiBMilie-
Hell [27]. lonaTKoBO, y NPOCIEKTUBHIN KoropTi 6yJs10
[I0KAa3aHO, 10 PO3YMHHUW EceseKTMH Ha MOMEHT
BCTAaHOBJIeHHA AiarHosy L/I2 6yB BUIKM y Ocib, B
AKHAX PeTUHONATIA PO3BUHYJ/IACh y NOAAJIBIIOMY, X04a
A miiKpecJeHO JOMIHYWYUU BHECOK TIJIIKeMIYHOTro
KOHTpOJII0 y mporHo3 [28]. BiaminHoCcTi Mix moci-
JPKEHHSIMH MOXYTb BiZjo6pakaTH fIK pi3HUH BHeECOK
MeTabosiyHUX | reMogrHaMiyHUX GaKTOpPiB y KOH-
KpeTHHUX NOMNyNALifAX, TaK 1 Te, [0 CeJTeKTUHU € Map-
KepaMM JHUHaMIi4YHOTrO Mnpouecy JIeHKOLUTapHOEH/0-
TeJslia/IbHOI B3aEMOJII, 4y TJIMBOI 0 BIUIMBY CyNyTHIX
CTaHIB Ta TepalleBTUYHUX BTPY4YaHb.

Serum L- and E-selectins as predictors of severity
and rapid progression of diabetic retinopathy in type 2 diabetes

[laTodisiosoriuno 38’130k LS/ES i3 TskKicTiO Ta
IIBUJIKMM IporpecyBaHHsAM /IP Mae 4iTKy 6ioJsioriuny
npaBonoAioHicTh. [iabeTuuHe cepeJOBUIIE 3 XPOHIiU-
HOMO TinepriikeMi€lo, OKCUAATUBHUM CTPECOM i ono-
CepesKOBAaHOK IUTOKIHAMM aKTHMBALIEI €HJO0TeJito
MiICUJIIOE €KCIIPeCilo aire3UBHUX MOJIEKYJI, CIPUAIO-
YU PEeKPYTHUHIY JIEWKOLHUTIB, MIKPOCYAUHHINA OKJIIO-
3ii Ta mopyuIeHHI0 reMaTopeTHHAaIbHOTO Gap’epa [6-
12]. JlelikocTa3 po3I/sJA€TbCS K OJWH i3 paHHIX i
NaTOreHeTHUYHO 3Hauylux ¢eHOMeHIB JAiabeTHYHOI
peTuHa/JbHOI MiKpoaHrionaril: eKcrnepuMeHTaJIbHO
6s10kaza ICAM1 (Inter-Cellular Adhesion Molecule 1)
CYTTEBO 3MEHILYE PETUHAJIbHY afre3il JIEWKOLUTIB
i cyiMHHY NMPOHUKHICTb [29], a reHeTUUHUH ZedinuT
kao49oBUX MoJsiekyn aaresii (ICAM1/CD18) cnosinb-
HIOE PO3BUTOK CYJMHHUX ypaxkeHb Yy Mogesx /IP [30].
Y ubomy Kackagi ES sk iHgynubespHUN eHj0TeTialb-
HUM CeJIeKTHH BiJJoGpakae CTaH eH/I0TeJsia/bHOI aK-
THUBalil Ta «FOTOBHICTb» MIKPOCYAWHHOIO pycJa [0
JIEMKOLUTAapPHOI'0 PEKPYTHUHTY, TOAI K LS Bifo6pakae
CTymiHb aKTHBALii 1 Mo6iti3auii 1edKoUTapHO JIaH-
KM, BKJIIOYHO 3 nnpouecamu shedding Ta aminamu adin-
HOCTIi/CUTHaJIIHTY Nif 4ac NepBUHHOTO MPUKOYyBaHHS
JlelkoUUTIB i mepexoay Ao ctabinbHol agresii [11, 12].
KpiM Toro BaxkJIMBO, 1110 OTJISIIU 3 MOJIEKYJISIPHOIL IaTO-
¢izsiosorii /IP migkpec/00Th MOXJIUBY QYHKI[iIOHATb-
HY pOJib PO3YMHHUX POpPM a/ire3uBHUX MOJIEKYJ, SKi
MOXYTb BIJIMBAaTH Ha aHTiOreHe3 Ta eHJOTeJiaJbHY
Mirpauyiro, 0 J0/a€ MeXaHiCTUYHOI Baru ClIOCTEPeXy-
BaHUM acoujianisam [21, 31].

JudepenuirioBanuii Bkaag LS ta ES y mporHo3
TaKOX BUIJIAZAE JIOTIYHUM. Y JOCHIPKYBaHIA KOrOpPTi
L-cesleKTUH NPOJEMOHCTPYBaB BUIY NPOTHOCTUYHY
LIHHICTB 010 PU3UKY IIBUAKOI0 IPOrpecyBaHHA Jia-
6eTHUYHOI peTHHOMATIi. 3 MaTOreHEeTUYHOI TOYKHU 30Py
e MOe CBIZIUUTHU PO KJIIOYOBY POJIb aKTUBOBAHOTO
(mpaiiMoBaHOTro0) JieMKOLMTapHOro mysay B iHiniamii
Kacka/ly TOCTPOro 3anajieHHs Ta NoJaabluiid MiKpocy-
JWHHIN JlekoMIeHcalil Ha T/i cTapToBoi Tepamii. Ha-
ToMicTh ES zeMoHCTpyBaB 0COGJIMBO BHUCOKY iHOD-
MaTHUBHICTb 11010 HasiBHOI [1/[P, 1110 MoXke BianoBigaTu
eTaly, KoJId eHJoTesia/lbHa aKTHUBaLlid Ta imeMiyHo-
AQHTIOTeHHUH CUTHaJl J0CATal0Tb MaKCUMYMY, 3pOCTa€
eKclpecis aJiTe3BUBHUX MOJIeKyJ 1 cTabinizyeTbcs
CUCTEMHUH «BiJOUTOK» TSHKKOI peTHHaJbHOI imemii.
BussisieHi nmij 4yac KBapTUJIBHOTO aHasli3y y3ro/»KeHi
J10303aJIeXKHI TpeHIU AJisi 060X MapKepiB CBiAYaTh HA
KOPUCTb KOHTHHYyaslbHOro (rpajiiEeHTHOTO), a He IOo-
pOrOBOT0 XapaKTepy HApOCTAHHSA PU3UKY. 3 KJIiHIYHOI
TOYKH 30Dy Iie Ma€ NPUHIUIOBe 3HAYEeHH: CHpOBaT-
KOBUH DiBEHb CeJIEKTHHIB Bifo6pa)ka€ He CTiJIbKU
6iHapHUM (aKT HasgBHOCTI MaTOJIOriYHOrO MPOLECY,
CKIJIBKY CTyHiHb MOTO iHTEHCHUBHOCTI Ta GioJsioriyHoi
arpecuBHOCTI.

KuliHiyHa 3Ha4YyLicTh OTPUMaHUX JAHUX MOJIATAE
B ToMy, 110 LS Ta ES MoxyTh slonoBHIOBAaTU 0dTab-
MOJIOTIYHEe CTaJil0BaHHA AK IparMaTH4HI CUCTEeMHI
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Mapkepu AJs cTpaThdikalil pUu3uKy HeCclHpHUSTIHUBO-
ro nepebiry 3axBOPIHOBAHHS IiCJsI CTAPTOBOTO JIKY-
BaHHA. 3 NPaKTU4YHOI TOYKHU 30py, Taki pe3yabTaTH
OOTIPYHTOBYIOTh JOLIJBHICTh G6iJNbII iHTEHCUBHOTO
MOHITOPUHIY Ta PAHHLOI'O 3aJly4YeHHA BUCOKOTEX-
HOJIOTIYHHUX Bi3yaJsisalilHUX MeTO/iB y Mali€HTIB i3
BUCOKMMHU BUXITHUMHU KOHLIEHTPALiAIMU CEJIEKTHUHIB.
Takui nigxia cnpusaTHMe palioHa/JbHIN NpiopUTHU3a-
1[Il MeAMYHUX pecypcCiB A/ KOTOPTH HAUBULOIO PU-
3UKY, BUCTYIIAO4YU NI€PCIEKTUBHUM JONOBHEHHAM /10
CTaHZAPTHUX 0PTaJbMOJIOTIYHUX KPUTEPIIB Ta YUH-
HUX KJIiHiYHUX HacTaHOB i3 BefeHHa [P [4]. BogHo-
4yac noporosi 3HadyeHHs, oTpuMaHi B xofi ROCanaui-
3y NOTPe6YITh 30BHIIIHBOI BaMifanil B He3aIeKHUX
KOropTax i pi3HUX KJIIHIYHUX KOHTEKCTaX, BKJIOYHO 3
iHmKMMuU cucteMamu ctazitoBaHHsa [P Ta npodinamu
CynyTHbOI Tepamil.

Jlo cunbHUX CTOpiH POo6GOTH HasexaTb MPOCIEK-
TUBHHUM [IU3alH i3 OL[iIHKOIO KJIIHIYHOI TpaeKTOpil mic-
JI1 CTAapTOBOTO JIIKYBaHHS, BUKOPUCTAHHA CTaHAAPTH-
30BaHOro iMyHopepMeHTHOIro BU3HAUYEeHHsI MapKepiB,
3aCTOCYBaHHSI perpeciiHoOro mifAxoay 3 KOpeKLi€w Ha
KJII0YOBi KJIiHIYHI KoHdayHJepu Ta IepeBipka rpa-
JI€EHTa pU3UKY KBapTWJIbHUM aHasjizoM i ROCxapak-
TepucTuKkaMu. O6GMeXeHHSIMU € TOMipHUN 06CAT BU-
6ipkw, 110 MOXKe BIUIMBATH Ha CTAbi/IbHICTH MOpOTiB i
TOYHICTb OLIiHOK; MOTEeHLiiHe 3aJUIIKOBE 3MillyBaH-
Hs 4yepe3 HeBpaxyBaHHs MOKA3HUKIB MeTaboJliYHOrO
KOHTpoJI, JinigHoro npodinto, dyHKuii HUPOK i mpo-
TH3aNaJbHOI/Minifo3HmKyBabHOI Tepamii AK MOX-
JuBUX MogrdikaTopiB piBHIB aire3auBHUX MOJIEKYJI; A
TaKOXX OJHOpa30Be BuxiHe BuMiproBaHHs LS/ES 6e3
OLIHKHY JMHaMIiKH ixHixX piBHIB. [loganbui gocaikeH-
HA JOLIJIBHO CIPAMYBATH Ha MYJIbTULIEHTPOBY BaJlija-
LIi10 3alIpONIOHOBAHUX MOJeJiel, aHasli3 4acoBOi AUHa-
MiKHU CeJIeKTHHIB, iHTerparito 3 o$pTagsbMOJOTIYHUMHU
napaMeTpaMH imemii/HeoBacky/sipusanii Ta iHIIUMHU
6ioMapkepaMu eH/l0TeliasbHOI aKTUBaLii i 3anasneH-
Hf 3 OLLIHKOIO 0ZIaHOI IPOTrHOCTHUYHOI [JIHHOCTI Ta KJIi-
HiYHOI KOPUCTi KOMOIHOBAHUX MiIXOAiB.

BUCHOBKHA

1. Buxizgni cupoBaTkosi piBHi LS Ta ES y 136 nauien-
TiB i3 1J/I2 Ta /IP 3pocTasn MOHOTOHHO 3i 30i/bIIEH-
HaM TspkkocTti JIP (p <0.001): g LS - 25.95 [22.48-
38.60] ur/ma mpu HIIZIP, 55.65 [50.02-62.05] Hr/
ma npu [P i 67.15 [49.00-74.15] ur/ma npu I1/1P;
nns ES - 24.30 [21.25-32.50], 62.30 [48.38-66.72] Ta
70.55[59.02-76.62] Hr/mJ BignoBigHO.

AV. Serdyuk |

2. Y ckopurosaHiil NopsKOBiH JIOTICTUYHIN perpecii
(Bik, TpuBasicTs 11 /]2, CAT) mifBuUlLIleHHS MapKepiB Ha
kokHI 10 Hr/MJ1 He3aJIeXHO acoliroBasocs 3 Nnepexo-
noMm o Tsok4oi cragii JIP: OR 3.97 aaia LS Ta OR 5.77
ans ES (o6ugsa p<0.001).

3. Bucoki Buxizani piBHi cesnekTuHiB 6ysnu nos’si3aHi
3 PU3MKOM LIBUJKOTO nporpecyBaHHs /IP mpordarom
1-2 pokiB mic/isl cTapTOBOTO JIiIKyBaHHSA: y TPy grade
2 6a3o0Bi MejgiaHu craHoBuau 57.60 Hr/ma gus LS i
62.50 Hr/ma g ES npotu 25.40 Ta 24.30 Hr/Ma y rpy-
ni grade 0-1 (o6uzaBa p<0.001); y ckopuroBaHux Mo-
Aesnax OR fuig WBUAKOro NporpecyBaHHA AOPiBHIOBAB
4.77 nna LS i 2.39 gas ES Ha koxHi +10 Hr/mu1 (06uBa
p<0.001).

4. KBapTuJIbHUM aHaJ/i3 MiATBEPAUB J0303aJIEXKHUU
rpasieHT pusuky (p_trend < 0.001): yactka I1/IP 3po-
cranaBif 0.0 % y HaliHmxK4oMy KBapTUJi LS 10 61.8 %y
HaMBUILIOMY, @ YaCTKa MIBUAKOIO POrpecyBaHHs — Bij
2.9 % 5o 97.1 %; aaa ES yacTka IBUAKOTO NMporpecy-
BaHH# niZBuiyBaacs Big 17.1 %y Q1 1o 100.0 % y Q4.

5. ROCaHasni3 3acBiAuMB BUCOKY/BiMIHHY AUCKpUMI-
HaniiHy 3gaTHicTh MapkepiB (AUC>0.85) Ta 103B0IMB
BU3HA4YUTHU IparMaTU4HI [IOPOTU AJIA JOCIIIKYyBaHOI
BUOIpKHU: /JI1 MPOTHO3YBaHHS LIBUKOIO IpOrpecy-
BaHHA HaMiH$opmaTusHimuM 6yB LS (AUC 0.932; no-
pir 40.6 Hr/mJu; yyTauBicte 88.6 %; cnenudivnicTh
86.0 %; PPV 89.7 %; NPV 84.5 %), a auig inentudikarii
HaasHoi [1/IP - ES (AUC 0.892; nopir 50.0 Hr/mJ1; 4yT-
auBictbk 100.0 %; cnenudiunicts 72.5 %; PPV 54.8 %;
NPV 100.0 %).

6. CyKyIHiCTb pe3ysibTaTiB 06I'PYHTOBYE AOIIJIbHICTh
posrnaganHa LS Tta ES Ak cucTeMHUX MapkepiB TsX-
kocTi /IP 1 mpeAuKTOpIB Ii IUIBHUJKOTO NpOrpecyBaHHs
micJIA CTapTOBOTO JIIKYBAaHHA, OJHAK 3allpOIIOHOBaHI
[IOpOroBi 3HAa4YeHHs Ta NPOTHOCTUYHI XapaKTepUCTU-
KM NOTPe6YI0Th 30BHIIIHBOI Baifalii.

BIZIMOBA B1/J BIJITOBIJAJIBHOCTI
ABTOp 3asBJISE€, 1110 BUCJIOBJIEH] ¥ TOJAHIN CTATTi JyM-
KU € HOoro BJIACHUMH, a He ODiI[iHHUMH MO3ULIIMHU
YCTAHOBHU.

KOH®JIIKT IHTEPECIB
ABTOD 3as1BJISIE PO BiACYTHICTH KOHQJIIKTY iHTepeciB.

IHOOPMALIA ITPO ®THAHCYBAHHSA
3oBHimHBOro QpiHaHCYBaHHS JOCTIXKEHHSI He Tepej-
6avasiocs.
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Serum L- and E-selectins as predictors of severity
and rapid progression of diabetic retinopathy in type 2 diabetes

Background. Diabetic retinopathy (DR) on the background of type 2 diabetes mellitus (DM2) is characterized
by heterogeneity of the course, and the prediction of rapid progression after initial treatment requires available
systemic markers of endothelial activation and inflammation.

Aim: to evaluate serum levels of L selectin (LS) and E selectin (ES) as markers of DR severity and predictors of
its rapid progression.

Materials and methods. In a prospective cohort study, 136 patients with DM2 and DR, staged according to WHO
criteria as non-proliferative (NPDR), pre-proliferative (PPDR) and proliferative (PDR), were examined. Baseline
LS/ES levels were determined by enzyme-linked immunosorbent assay. Clinical trajectory was assessed after
1-2 years, distinguishing between no/slow progression (grade 0-1) and rapid progression (grade 2) of DR.
Nonparametric tests, logistic regression with adjustment for age, duration of T2DM and systolic blood pressure,
and ROC analysis were used.

Results. LS and ES concentrations increased monotonically with DR stage (p < 0.001): LS - 25.95, 55.65
and 67.15 ng/ml in NPDR/PPDR/PDR; ES - 24.30, 62.30 and 70.55 ng/ml, respectively. In adjusted ordinal
regression, a 10 ng/mL increase in markers was associated with progression to a more severe stage of DR
(OR 3.97 for LS; OR 5.77 for ES; both p<0.001). Their high baseline levels predicted rapid disease progression
(adjusted OR per 10 ng/mL: 4.77 for LS and 2.39 for ES; both p <0.001). LS had excellent discrimination of
rapid progression of DR (AUC 0.932; threshold 40.6 ng/mL), whereas ES best identified existing PD (AUC 0.892;
threshold 50.0 ng/mL).

Conclusion. LS and ES are systemic markers of DR severity and independent predictors of its rapid progression
over 1-2 years, although the cutoff values require external validation.

Keywords: Diabetic Retinopathy; Type 2 Diabetes Mellitus; L-Selectin; E-Selectin; Endothelial Activation;
Biomarkers; Disease Progression; Risk Prediction.
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MopddoJioriuni 0co6/1MBOCTI M’A30B0O-alIOHEBPOTHYHHUX KPaiB TPH)KOBOT0
AedekTy npu napacroMajibHUX I'PWKax Ta (ikcarisa ciTyacToro iMniaHrary

AkTyanbHicTh. [lonpu BAOCKOHA/NeHHS XipypriuHux MeToAuK, podisakTUKa Ta JiKyBaHHS TapacToOMaJbHUX
rpwxk (I1I) 3aynMuaTbCA NPIOPUTETHUM 3aBJAaHHAM ab/l0MiHaIbHOI Xipyprii yepe3 BHCOKY 4acCTOTY IXHbOI'O
BUHUKHeHHS (10 30 %). Po3BuTok [1I' neTepMiHOBaHUH He JIMIlIe MEXaHIYHUM YHHHUKOM, a ¥ JlereHepaTUBHUMHU
3MiHaMU allOHEBPO3Y, L1[0 3yMOBJIIOE BUCOKY CXUJIbHICTB 10 peliu/MBiB i 06I'PYHTOBYE JIOLi/IbHICTb 3aCTOCYBaHHS
IJIM60KOI a/I0IIaCTUKH.

Linb: BUBYeHHS MOpPOJIOTIYHUX 0COGJIMBOCTEN M'I30BO-allOHEBPOTHYHUX KpaiB rpukeBUX JedeKTiB mpu
NapacToMaJIbHUX I'PUKaX, 0OIPYHTYBaHHs po3TalllyBaHH:A Ta ¢ikcanii ciTdyacToro iMniaHTaTy.

Marepianun Ta Meropu. BukoHaHo MopdosioriuHe JocikeHHS M’'sI30BO-allOHEBPOTUYHMUX KpaiB y TPbOX
rpynax nauieHTiB. OCHOBHY rpyimy fociifxeHHs (rpymna ) ckyanu 22 XBopuX i3 mapacToMajJbHUMU IPUXKaMUY,
AKUM BUKOHYBAJIOCA IIJIAHOBE XipypriuHe JIIKYBaHHA 3 pe3eKLi€l LUIAHKYA YepeBHOI CTIHKH, 110 BKJ/OYajla
Kpail rpmKoBoro Kijbig. ['pyny nopiBHssHHA 1 (rpyna II) craHoBuIM 26 ManieHTIB i3 BEeHTPaJbHUMHU IPHUKAMU,
SIKUM IPOBOJIMJIACh MJIaHOBA repHiomiactuka. ['pyny nopiBusHHA 2 (rpyna I1I) cdopmyBanu 23 nanieHTy i3
CepeJJMHHUMHU MicasonepalifHUMU paHaMu 6e3 TPHKOBOTO JiePeKTY, sIKi MPOXOJ UM OllepaTUBHE BTPYyYaHHS
3 iHIIMX NpUYMH (J1anapoToMist abo peBisist YepeBHOI NOPOKHUHHN). MopdostoriyHi [ociKeHHS TPOBOUIINCS
IIJIIXOM 3a6apBJ/IeHHS reMaTOKCHUJIIHOM i €03MHOM, MiKpodYKCHHOM 3a BaH ['i30HOM Ta 3a A3aH TPUXPOM.
Pe3yabraru. Y nauieHTiB | rpyny BUsIBJIEHO BUPQXKEHY JECTPYKILIO Ta AUCTPOPit0 M's130B0-allOHEBPOTUYHOTO
KOMIIJIEKCY 3 HabpsIKOM, pO3BOJIOKHEHHSIM KOJIareHy Ta aKTUBHUM 3alaieHHs M (Mikpoab6crecH, rpaHyJIbOMU
HaBKOJIO JIiraTyp), 10 CBi[YUTh PO HEMOBHOLIHHY JIOKalbHY penapauito. Y I rpyni 3adikcoBano nomipsi
aTpodiyHi 3MiHM Ta pO3piMPKEHHS KOJIareHOBUX BOJIOKOH INPH 30epexeHid LilicHOCTI TIMOOKUX Inapis,
10 BIANOBiZlae XpPOHIYHOMY aJANTHBHO-PEMOJENIOBAJILHOMY IMpoLecy 3 MiHIMaJIbHUM 3anaJeHHAM.
l'icToapxiTekToHika TkaHuH y Il rpyni 3anuianaca He3MiHHOI; BUABJIEH] TIOOAWHOKI YIIiIIBHEHHS CIIOJIYYHOL
TKaHUHU MaJiu cyTo ¢isiosoriunuil BikoBui xapakrep.

BucHoBKH. Po3MilleHHS ciTYacTOro iMn/iaHTaTa B IJIM60KHUX [Iapax € MaTOTeHEeTUYHO JOLIIBHIIINM, OCKIJIbKH
3abe3mneyye HafilHy ¢ikcaniro 0 cTabiIbHUX aHATOMIYHHUX CTPYKTYP, TOAI fIK NOBEPXHEBE PO3MillleHHS
iMIJIaHTaTa acoLiIETHCA 3 BUCOKUM PU3KMKOM PEaKTHBHOTIO 3anasieHHs, cepoM Ta iHPeKIiHUX yCcKJIaJHEHb.
3acTtocyBaHHs MoAMGIKOBaHOI 3aJJHbOI METOAUKU PO3/iJIeHHS aHAaTOMIYHUX KOMIIOHEHTIB Ta PO3MillleHHs
ciTyacToro iMIJIaHTaTy B IVIMOOKMX Iapax IepefHbOl 4YepeBHOI CTIHKM [JI€MOHCTPYE JOBIOCTPOKOBY
eDeKTUBHICTB, 1110 MiATBEePPKYETHCS BiICYTHICTIO penuAuBiB y TepMiH 10 12 MicA1iB ciocTepexeHHS.
KirouoBi coBa: mapacToMasibHa TPHXKa, BEHTpa/ibHA IPUXKA, CepeJlMHHA paHa, allOHEBPOTHUYHI TKaHWHH,
MopdoJioris, aTonIacTUKa, CiTYaCTUH IMILJIAHTAT.

AxTtyasnbHicTb. [lapacTromanbha rpwxka (I € og-  Bim 30 % 1o 50 % 3asexHO BiJf TUIY CTOMH, TEPMIHY
HUM {3 HaWmomwupeHiIMX BiJjjaleHUX YCKJAJHEHb  CIIOCTEPEKEeHHs Ta MeToAy JiarHocTukH [1, 2]. 3rigHo 3
nicsisg GopMyBaHHS CTOMH, 3 YacTOTO BUHUKHEHHS  JIJaHMMHU II'SITUPIYHOrO MPOCHEKTUBHOIO JOCIiKEHHS],
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yactoTa I nocsirae 37,8 %, a npu KiHLEeBil KOJIOCTO-
Mi - 10 48,1 % [1, 3]. Lle yck/iaZjHeHHS TPU3BOAUTh
J0 MOTIpIIeHH AKOCTI »UTTH MNaALi€EHTIB, CTBOPIOE
PU3UK PO3BUTKY ylleMJIeHHs Ta o6Mexye pyHKLio-
HaJIbHICTBb CTOMH [4].

®axTopy, o cnpusTs popmyBaHHI0 I1I, BKItO-
YalTb MiABUILEHUH BHYTpPILIHbOYEPEBHUUN THCK,
TeXHiYHi 0COGJIMBOCTI CTBOpPEHHS CTOMH, PO3Tally-
BaHHA JlepeKTy Bi[HOCHO MPsSIMHUX M'sI3iB KHMBOTa Ta
MopdostoriyHi 3MiHM TKaHUH HABKOJIO CTOMH [5, 6].
Mopdosoriuyni gocmimkeHHs MOKa3yoTh, M0 Y 30HI
[1apacTOMaJIbHOI TPUXKI CIIOCTEPIraeTbCHd CTOHIIEH-
HS M’'SI30BO-allOHEBPOTHUYHUX CTPYKTYP, 3MEHIIEeHHs
IIIJIBHOCTI KOJIareHOBUX BOJIOKOH Ta 3MiHa CHiBBiJHO-
meHHs KoJsiareHy I/I1l Tuny Ha KOpUCTh MeHII MillHO-
ro tuny Il [7]. Takoxx BUABJSIOTb 03HAKH XPOHIYHOTO
3anajieHHs, 10 CYNPOBOXKYETbCA MePUBACKY/ISPHOIO
iHdinpTpanieto Ta HAGPSAKOM, 1[0 3HMXKYE 3/1aTHICTb
TKaHUH NPOTUAIATH MexaHIYHOMY HaBaHTaXXeHHIo [8].

KinacuyHi MeTo M XipyprivHOro ikyBaHHS, 30KpeMa
«onlay» Ta Sugarbaker, 1eMOHCTPYIOTb NIeBHE 3HUKEH-
Hf1 YaCTOTH PeLiu/IMBIB, ajie M Haiajli CylpOBOKYOThCS
HeBJlauaMU: IpU NoBepxHeBOoMY (onlay) po3TauryBaHHi
ciTkU peuuguBU focsaraioTb 20-30 %, a npy BUKOPUCTaH-
Hi JlamapockomiyHoroBapiaHTy omnepariii Sugarbaker -
6s113bK0 6-10 %, ofHaK 36epira€Tbcsl pU3MK iHPeEKLiN
Ta epoail kuuku [9, 10]. Hegosiku 6inbinocti MeToAiB
MOB’si3aHi 3 TUM, L0 YKPINJIIOEThCS JIMLIE TOBEPXHEBA
yacTuHa fedeKTy, ToAi K ru61Li, MopdosioriyHo oca-
OJieHi IapH, 3a/UIIAITHCA 6e3 HaJIEeXHOI MiATPUMKH.

JocnimpkenHs: MopgosioriyHUX 0cobJIMBOCTEN Kpa-
iB nedekTy OyayTh CJAYTyBaTH MiJIPYHTAM [JJisI 00-
[PYHTYBaHHA PO3MIillleHHAM CiTYacTOro iMIJIaHTaTy B
IJIMGOKHUX Iapax YepeBHOI CTIHKU PY BUKOHAHHI as10-
repHionJIaCTUKU. TakMM MiJXi[ NOTEHLIMHO 3JaTHUU
KOMIIEHCYBaTH CTPYKTYPHY CJIaOKiCTh TKaHUH, 3M€H-
IIATU 4aCcTOTy pelyAYBIB Ta NOKpALIMTU BiagasieHi
pe3yJIbTaTH JIiKyBaHHA.

Iinb: BUBYeHHSA MOPQOJOriYHUX OCOGJIMBOCTEN
M’s1I30BO-allOHEBPOTUYHUX KpaiB I'PHKEBUX JepeKTiB
[IpY NapacTOMaJIbHUX IPUKaX, 0OI'PYHTYBaHHS pO3Ta-
myBaHHA Ta ¢ikcanii ciTyacToro iMI/IaHTaTy.

MATEPIA/IN TA METO/IN

Yci eTanu AoOCHiPKeHHS NPOBEAEHO 3 JOTPUMaHHAM
OCHOBHUX moJioxkeHb KonBeHwnii Pagu €Bponu npo
nmpaBa JIIOAUHU Ta GioMeguuuHy, [enbCciHKCbKOI [e-
kJapanii BcecBiTHBOI MeguuHOI aconjialii N1po eTU4Hi
NPUHLMIOM NPOBEJEHHS HAayKOBUX MEeAUYHHUX JOCJi-
JDKeHb 3a yJacTo JilogquHu (1964, 3 mogaabmuMu J0-
MMOBHEHHSIMH, BKJO4Yaruu Bepcito 2000 p.), a Takox
3rilHO 3 YMHHUM 3aKOHOZABCTBOM YKpaiHu. I[IpoTo-
KOJI JIOCJIi/IXKEHHSI CXBaJIEHO KOMICI€E0 3 MUTaHb €TH-
ku HalioHa/sbHOTO YHIBEPCHUTETY OXOPOHU 3/]0POB’s
Ykpainu imeni II. JI. llynuka. Yci nanienTH, 3any4deni
Jlo JoCTimKeHHs, 6y 03HAWOMJIEHI 3 HOr0 METOI0 Ta
HaJlaJI1 MUCbMOBY iHQOPMOBAHY 3TO/ly Ha y4acTh.

0.0. Diadyk & PV. Kravchuk |

[IpoBesieHO KOMILJIEKCHE MaToMopdoJioTiyHe J10-
CJi/PKeHHs1 M'130BO-allOHEBPOTUYHUX TKaHUH 71 ma-
nieHTta (37 xinok - 52,1 %, 34 yosioBiku - 47,9 %) Bi-
KoM 25-74 pokiB, cepesnill Bik ctaHoBUB 45,5 (+0,8)
poky. OcHoBHY rpyny (rpyna I) ckianu 22 xBopux i3
NapacTOMaJIbHUMHU TpPHXKaMH, SIKHM BHKOHYBAJIOCS
IJIAaHOBe XipypridyHe JiikyBaHHA. ['pyny nopiBHAHHA 1
(rpyma II) craHoBuUJIM 26 malieHTIiB i3 BeHTPaJIbHUMH
rpUKaMU, SIKUM IPOBOJMJAcs TrepHiomaactuka. ['py-
ny nopiBHsAHHA 2 (rpyna lII) cdopmyBanu 23 nanien-
TH i3 cepeJMHHUMHU TicjsonepaniiHUMU paHaMU 6e3
rpyKoBoro JiepekTy, IKHM BUKOHYBaJld ONEpPaTUBHI
BTPYy4aHHs 3 iHIIMX NOKa3aHb (JanmapoToMis a6o pesi-
3is1 YepeBHOI MOPOKHUHU).

Marepian 1 focaipKkeHHS, 30KpeMa ¢parMeHTH
aNoHEeBPOTHUYHHUX Ta M'S30BUX TKaHWH KpaiB IpHKo-
Boro fedekTy (abo BiAMOBiAHUX [i/NITHOK mepenHbOl
yepeBHOI CTIHKM Y KOHTPOJIbHUX Tpynax) po3Mipom
1,0x1,0 cM, 6yB OTpUMaHHMH MijJ Yac BUKOHAHHS Xi-
pypriyHux BTpy4YaHb 3a iHGOPMOBAHOIO 3ro/l0k0 Marli-
€HTiB. KoMmiekcHe naToMopdosioridyHe A0C/Ii/PKeHHS
BUKOHYBaJiocs Ha kade/ipi KJiHiuHOI naToJorii Ta cy-
noBoi meguuuHu HYO3 Ykpainu imeni I1. JI. lynuka.
3i6paHuit onepaliiHUM MaTepiaa MiJJisiraB KOMILIEK-
CHOMY naToMopdoJIoriYHOMY BUBYEHHIO.

OTpuMaHi pparMeHTH AiJITHOK alIOHEBPOTUYHUX
i M's130BUX TKaHUH i3 30HU fledekTy (abo aHasorigyHOI
JUIAHKY NlepeHbOol YepeBHOI CTIHKU Y KOHTPOJIbHUX
rpynax) ¢ikcyBanu y 10 %-My po3dnHi HeUTpalbHO-
ro 3abydepenoro ¢opmasniny (pH 7,4) nporsarom 24-
48 roauH. [licaa ikcyBaHHS MaTepiasy BUKOHyBaJIa-
cs1 mpoBojika B amaparti Excelsior AS (Thermo Fisher
Scientific, Benuka BpuTanis), mojaspiua 3ajuBKa
B napacdiHoBi 6si0ku Ha amapari Histo Star (Thermo
Fisher Scientific, Benuka bpuranis). Ilicis o6po6ku
napadiHoBux 6JI0KiB Ha poTaliiiHoMy MikpoTomi HM
325 (Thermo Shandon, Benvka BpuTtaHisi) BUroTOB-
JISLIW CepilHI riCTOIOTIYHI 3pi3H TOBIMHOK 2-3 MKM.
3pi3u 3abapB/OBaId reMaTOKCHUJIHOM i €03WHOM,
JlJIsS1 BCTAHOBJIEHHS] CTAHy alNOHEBPOTUYHHUX Ta M'sl-
30BUX CTPYKTYD, OLIHII 3MiH KOJIareHOBHUX BOJIOKOH,
npoiueciB ¢pibporeHesy mpoBOAUIN 3a6apBJIEHHS IIi-
KpodykcuHoM 3a Bau I'isoHOM Ta 3a A3aH TpUXpOM
(DiapathS.p.A,, Italy) [11].

MikpockoniuHe fociifpxeHHs Ta poToapxiByBaHHSA
3pa3KiB BUKOHYBaJIM 3 BUKOPHUCTAHHAM CBITJIOONTHY-
HUx MikpockoniB ZEISS (HimeuuywmHa), o6JiajHaHUX
cucreMoro 1udppoBoi 06po6KHU 306pakeHb Axiolmager.

PE3YJIBTATHU JOC/IIIKEHHSA
[Ipu naTomMopdosioriyHOMy JloCai/pKeHH] KpaiB rpu-
)koBoro JedekTy y mainieHTiB | rpynu (3 mapacTto-
MaJIbHUMHU TPUKaMU) B allOHEBPOTUYHHUX TKAaHUHAX
crocrepirajincad BHUpaKeHI [AeCTPYKTHUBHO-JUCTPO-
¢biyHi 3MiHM, 10 MPOSABAAAMUCA iHTEPCTUILiaJbHUM
HabpsiKOM, BOTHUILEBUMH KPOBOBUJIMBAMH, JUCMY-
KOi/Z1030M i pO3BOJIOKHEHHAM KOJIareHOBUX BOJIOKOH.
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Mi>KBOJIOKHUCTHUH poCTip 6yB HACHYEHUH KJIITUHAMU
3anajbHOTO PAAY - MepeBa)KHO HeUTpoodisiamu, JIiM-
donyTaMy Ta NJIa3MOLUTAMH, SIKi popMyBaiu seiKo-
LUTapHY Ta JehKo-1iMpo-m1a3MonuTapHy iHpinpTpa-
niro (auB. puc. 1a). JlogaTKOBO BUSBJSIMCS BOTHHUIIA
XPOHIYHOTO 3amna/ieHHs,, a No6JKu3y JiraTyp - 30HU
roctpoi 3anajbHoi peaklii 3 opMyBaHHAM MiKpoabc-
LleCiB Ta rpaHy/IbOM HaBKO0JIO CTOPOHHbLOTO MaTepiay.
Taka Mopdosioriuna kapTUHa CBIJYUTH PO MOEAHAH-
HA XPOHIYHOI'O NEepPCUCTYIYOTro 3analeHHs 3 JIOKa/lb-
HUMU OCepeJIKaMH TOCTpoi peakiiii, 1o Bigo6paxkae
CHOBiJIbHEHY pemnapaliito Ta ocjab/ieHHsl M's130B0-aro-
HEBPOTUYHUX CTPYKTYP Y AUIAHLI CTOMHU.

Y ¢parmeHTax M’'I30BUX BOJIOKOH MaLi€HTIB I
FPYNU BUABJAJUCA BUPAXKeHI JlereHepaTUBHO-JMC-
TpodiuHi 3MiHH, 0 HPOABIAIUCA HEPIBHOMipHOIO
TOBIIMHOIO BOJIOKOH I BTPATOI IONEPEeYHOl IOCMY-
roBaHocTi. YacTHHa BOJIOKOH MaJsia 03HaKH aTpoodii 3
peayKIi€ fAnep i 3MeHIIeHHSIM 06'€EMY IUTOIJIAa3MHU
(muB. puc. 16). JlereHepaTyUBHi 3MiHU Oy/1M GiJbLI BU-
pakeHi B AlJITHKaX, IPUJIETJIUX 10 AallOHEBPO3Y, TOAI AK
y MIMOLIKX IapaxX M's3iB, 110 He KOHTAKTYIOTh i3 Ie-
peZHbOI0 YEPEBHOK CTIHKOIO, 3alajJibHa peakliia MaJjia
MOOJAUHOKNU XapakTep. Ha i Takux 3MiH cnocrepi-
rajsiocsi po3poCTaHHs TPaHyJsALIMHOI Ta He3piyoi cro-
JIy9HOI TKaHMHH, L0 CBIYUTb NIPO TPUBAJIUN XPOHIU-
HO-3alla/IbHUM NPOoLeC | HeMOBHOLIHHICTb penapanii y
30Hi rpmxoBoro gedekTy.

[To xpato rpukoBoro JepekTy y nauieHTis I rpymnu
cepeJi allOHEBPOTUYHOI TKAHWHU BUABJISINCA BOTHU-
LeBi CKYIYeHHH »KHUPOBUX KJIITHUH, L0 NIePeXOAUU B
HaBKOJIMILHIO CTPOMY 6€e3 YiTKUX MeX. Y IUX 30HaX
BU3HAYa/Jach 3amnajbHa KJITUHHA iHOinbTpanis, mne-
peBakHO 3 JiMouuTiB, HEHTPodiniB i MOOAUHOKUX
IJIa3MaTUYHUX KJAITUH (AUB. puc. 1B). Taka kapTHHA
CBIAUUTB PO peaKTUBHO-XPOHIYHUH 3aNa/IbHUK NPO-
Lec, AKMU NiATPUMYE Jlerpajalito MiXKKJIITUHHOTO Ma-
TPUKCY Ta N0CIabJI0€ TKAHUHU TPUXKOBOTO KiJIbIIS.

[lopsig i3 omMCaHMMHM MNATOJIOTIYHMMH 3MiHaMU
B AinsHKax (i6pO3HO-M'SI30BOT0 KOMILJIEKCY, OKpiM
BHUpaXeHOI 3alla/IbHOI peaklil, crnocTrepirajsocsa pos-
pPOCTAHHA TPaHYJALIMHOI TKaHWUHHU, sKa XapaKTepH-
3yBaJslacl HasABHICTIO MOJIOAMX CHOJIYYHOTKaHUHHUX
eJIeMeHTIB i3 TOHKOCTIHHUMHU Cy[JUHaMHU Ta npoJide-
paniero pibpobsacTiB (guB. puc. 1r). Take moegHaHHS
XPOHIYHOTO 3anaJieHHs1 3 TPaHyJISALiMHUM PO3POCTaH-
HAM € 03HAKOI0 TPUBAJIOTO YUIKOJKEHHS TKaHUH Ta IX
cnpo6u 0 BiJJHOBJIEHHS, OZJHAK y 30Hi MapacToMaJb-
HOI 'pWKi L[l 3MiHU HOCATbH HEMOBHOLIHHUM XapaKTep,
1110 3yMOBJIIO€ CJIa6KICTh PyO1,eBOi TKAHUHHU.

Y Kpasx rpmwxkoBoro gedekTy y naunieHTiB | rpynu
crioctepiranucsi BUpakeHi 3MiHM M'I30BUX BOJIOKOH,
pO3TallOBaHUX CepeJ, CIOJYYHOI TKAaHWHU pi3HOrO
ctyneHs 3pijgocti (AuB. puc. 1r). Haib6iapm nomitHi
JereHepaTUBHI 3MiHU Bii3Ha4a/IMCA Yy AIAHKAX, IPU-
JIETJIUX JI0 TIepe/HbOr0 JIMCTKA allOHEBPO3Y, Jie M's30-
Bi esleMeHTH Masu 03HakKu aTpodii, pparmMeHTanii Ta

Morphological features of musculoaponeurotic edges
of hernia defect in parastomal hernias and fixation of mesh implant

BTpaTH NONEPEYHO] IOCMYTOBAHOCTI. ¥ I[UX 30HaX M'sl-
30Bi BOJIOKHA YaCTKOBO 3aMilllyBaIMCA HE3piIok CIo-
JIY4HOIO TKAaHHWHOIO 3 PO3BUHEHOIO CYAUHHOIO CITKOM,
1110 Bio6parkae HEMOBHOIIHHY pemnapaliio Ta XpoHiy-
He [IepeBaHTAXXeHHA TKaHWHHU.

Y 30HI anoHEBPO3y cHoCTepiraavcs BUpaXKeHi Au-
cTpodidyHO-/lereHepaTUBHI 3MiHH, IO HPOSABJISINCI
HabpsKOM TKaHWHH, HepiBHOMIpHICTIO po3mnoainy Ta
3HUKEHHSIM II[IJIbHOCTI KOJlareHOBUX BOJIOKOH. OcTaH-
Hi MaJIM O3HaK{ PO3BOJIOKHEHHH Ta 4YaCTKOBOTO PyH-
HYBaHHS KOJIareHOBUX IY4KiB, Mi>K IKUMH 3’SIBJISLJINACS
OIUIAHKYU He3piJIol CIIoy4YHOl TKaHWHU 3 MiJBUILLEHUM
BMicTOM KJiTHH $pi6po6aacTUYHOrO psily Ta MOOJHUHO-
KUMH MOJIOMMU CyiMHaMu (AuB. puc. 11).

Pucynok 1. [TatromopdornoriuHe focifkeHHi KpaiB
TPYKOBOTO JledekTy y natieHTiB I rpynu

a — y JIiITHKaX arloHeBPO3y BUPa)KeHHU HaOPSIK, PO3BONIOKHEHHS
CIIOTyYHO1 TKaHWHU, TUCMYKOi[103, BUpa)keHa JielKo-mimpo-
rmjaasMoljUTapHa 3amnanbHa iHdinbTparis (3abapBieHHs
reMaToKCH/TiIHOM Ta e03uHoM, 36. x100);
6 — [insHKY aroHeBpO3y 3 BUPa)KeHUM HabpsikoM, pparmMeHTH
JlereHepaTHBHO-3MiHEHHUX M’5130BUX BOJIOKOH (3abapBiieHHS
reMaToKCH/IIHOM Ta e03uHOM, 30. x100);
B — arlOHeBPO3 i3 BUPa)KeHUM HaOPSIKOM, 3arajibHO KJIITHHHOO
iHdinbTpartiiero, AisTHKaMU XKUPOBOI TKaHUHU (3abapBieHHs
reMaToKCH/TiIHOM Ta e03uHoM, 36. x100);
r — ibpo3HO-M’s130Ba [i/IsIHKA i3 rpaHY/ISILIiHHOI0 TKAaHWHOIO, sIKa
LIi/IbHO iHQibTpOBaHa JieHKoLTaMy, J1iM(OLTaMH, BOTHUIL[EBO
T71a3MaTUYHUMU KTiTHHaMH (3abapBiieHHsT TeMaTOKCH/IIHOM Ta
eo3uHoM, 36. x100);
I — ¢parMeHTH JlereHepaTHBHO 3MiHEHUX M’S30BHUX BOJIOKOH,
[IISTHKY CIIOJTy4yHOI TKaHWHU (3abapBiieHHs 3a A3aH TPUXPOM,
36. x100);
I — dparMeHTH arnoHeBpo3y 3 HaOpsKOM, HepiBHOMipHO
BUpakKeHUM PO3POCTAaHHSIM MOJIOZOI CIIO/IyUYHOI TKAaHUHHU
(3abapesniennst 3a Ban ['izoHoMm, 36. x100).

A Medical Science of Ukraine | Meguuna Hayka Ykpainu 22(1), 2026



[Ipu natomopdosioriyHOMy JoOCaiPKeHHI KpaiB
rpuxoBoro JedekTy y nanieHTi Il rpynu B anoHeBpo-
TUYHUX TKaHUHAX BUSABJSJINCA MOMipHI JUcTpodivyHi
3MiHU Yy BUIJIAZI HaGPsKY, MOOJUHOKUX BOTHHUIIEBUX
KpPOBOBUJIMBIB Ta AUCMYKOi103y. KoslareHoBi BosiokHa
MaJI1 HEPIBHOMIpPHY WIJIbHICTD i MiCLIAMU O3HAKHU PO3-
BOJIOKHEHHH], i3 YepryBaHHAM JIJIAHOK YILiJIbHEHHA Ta
posmnylieHHsl. 3anajbHi fABULA OY/JIM MOOJUHOKUMMU:
MDKKOJIar€HOBI NPOCTOPU MICTHUJIA He3Ha4yHy JIeW-
Ko-JiMdo-mma3MonuTapHy iHdinbTpalio, 6e3 03HAK
aKTUBHOI'0 €KCY/IaTHBHOTO Ipouecy (AUB. puc. 2a).
Taka mMopdosioriyHa KapTHHA CBIAYUTH PO MJISIBUU
XPOHIYHUU Mepebir 3amaneHHs Ta MOBIJILHO TPOTpecy-
104Ul aTpodiyHUM MpoILecanOHEBPOTUYHOI TKaHWHU
B 30HI PUKOBOTO KiJIBLIA.

Y ™M’si30BUX BoJIOKHax mamieHTiB Il rpymu mepe-
BaXKasIM MOMipHi aTpodiyuHi Ta JereHepaTUBHI 3MiHH,
110 TPOSABJISLJIUCS iHTEPCTUIiaIbHUM HabpsKoM, ¢ppa-
IMEHTAali€l0 OKpeMHUX BOJIOKOH, YaCTKOBOK BTPATOIO
ronepeyHol IOCMYTrOBaHOCTI Ta BaKyoJli3ali€ew cap-
Komia3Mu. YacTHHa BOJIOKOH MaJja 3MeHIIeHHH Jia-
MeTp i pelyKOBaHi A/pa, 110 CBIAYUTDH PO 3HUKEHHS
Tpodiku Ta MOCTYNOBY aTpodito M'sI30BOi TKAHUHU. Y
CYAVHAX MIKpOLMPKYJIATOPHOrO pycJa Bifi3HadaJNCA
O03HAKH Clla3My Ta HEPIBHOMIPHICTb IPOCBITY, IOJEKY-
JY — NOTOBUIEHHA CTiHOK apTepioJ, 110 HiATBEepKYyeE
MOpyILIeHHs MiKpOLUPKYJIAL] Ta IoKaabHOI TpodiKK y
30Hi rpmxoBoro JedekTy (AuB. puc. 26).

Y pi3HuX AinsiHKaX KpaiB rpUKOBOTO AepeKTy MixK
M'SI30BUMH BOJIOKHAMHU BHUSBJISJIOCA HepiBHOMipHO
BUpa)KeHe PO3POCTaHHA CHOJYYHOI TKaHWHH, NpeJ-
CTaBJIEHOI eJleMeHTAaMU DPI3HOTO0 CTyleHs 3piJIoCTi -
Bif myxkoi He3pisol 0 6isbIl HIiIbHOI BOJIOKHUCTOI
(muB. puc. 2B). [Ipu oMy 6isbIIicTh M'I30BUX BOJIO-
KOH 3asiuiiajjacs MopdoJioriyHo 36epeXeHo, 3 YiT-
KOI0 TNOINepeyHOol MOCMYrOBaHICTIO Ta BIOPSAJKOBA-
HOIO Opi€HTALI€LO.

Y M’s30BUX KiiTHHax nanieHTiB Il rpynu crnocre-
pirajyca IepeBaXXHO pPIBHOMIpHO BHpaKeHi aTpo-
¢diyHO-gucTpodiuHi 3MiHM, AKI HpOABASIMCA 3MEH-
LIeHHAM /JjilaMeTpa BOJIOKOH, 4aCTKOBOK BTpPATOIO
MoTnepevyHoi MOCMYTroBaHOCTI Ta CJaGKO BUpPaXKEHOIO
3epHUCTICTIO capKomia3Mu (JuB. puc. 2r). Haibiapu
NOMITHI 3MiHU peecTpyBa/dCcA y AlIAHKAX, L0 NPU-
JIATAIOTh [0 allOHEBPOTUYHUX CTPYKTYP, IPOTE aTpo-
¢iyHi sABUINA MpocTexyBaaucs i B MMOIIKX IIapax
M’'s1i3iB. Taka MopdosioriuHa KapTHHA CBiAYUTH NpO
3arajibHe 3HIKeHHS1 TPOQiKKM M'30BOi TKAaHWHHU Ta
IOCTynoBe il peMo/e/IF0BaHHA MiJ{ BIIJINBOM XpOHIY-
HOI'0 MeXaHiYHOro HaBaHTa)keHHs. Y mnanieHTiB I
Irpyny allOHEBPOTHYHO-M'sI30Bi CTPYKTYpH 36epiranu
HOpMaJIbHY TicTOapXiTeKTOHIiKy. KosilareHOBi BOJIOK-
Ha MaJld BHOPSZKOBaHe NapaJiejibHe PO3TallyBaHHA
Ta piBHOMipHY IIiIbHICTb, 6€3 03HAK PO3BOJIOKHEHHS
Yy HabpsKy. M's130Bi BoJiokHA 36epirajy 4iTKy morme-
pedHy MOCMYTOBaHICTh, OJHOPIAHY CapKoOIlJa3My Ta
NpaBUJIbHE TMOJIOXKEHHA fAfep. 3anajJbHa KJITHHHA
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indinpTpanis 6ysna BiiCyTHS, 110 CBiJYUTH PO MOpdo-
JIOTIYHY IHTAKTHICTb TKaHUH i BifICYTHICTb AeCTPyK-
THBHO-3allaJIbHUX 3MiH Y AiISHI JOCaiIKeHHS. Y 30HI
anoHeBpo3y nauieHTiB III rpynu BH3Havasaca 3pina
CII0JIy4YHa TKaHWHa 3 LIJIbHO YIIaKOBaHUMU KOJlareHo-
BUMU BOJIOKHAMHU, Ki MaJ/I4 BIIOPAJAKOBAHY I1apaJieJib-
Hy Opi€HTalil0 Ta PIBHOMIPHY ONTHUYHY ILiJIbHICTE.
Mixx BOJIOKHaMHU crocTepirajacea NoMipHa KiJIbKiCTb
¢$i6pouuTiB 6€3 o3Hak npoJtidpepanii 41 HabPAKY.

Pucynoxk 2. ITatomopdornoriune gocmifpkeHHi KpaiB
TPKOBOTO fledekTy y mamieHTiB 11 rpymm

a — y Ai/ITHKax arioHeBpo3y HaOpsiK, HEPIBHOMIPHO BUpa)keHe
PO3BOJIOKHEHHSI CMOIyYHOI TKaHWHH, JUCMYKOi[j03, BUpa’KeHa
neliko-niMmoruTapHa 3ananabHa iHdinbTparis (3abapBieHHs
reMaToKCH/IIHOM Ta e03uHOoM, 30. x100);
6 — B M’SI30BUX BOJIOKHaX HabOpsIK, JjereHepaTyBHi 3MiHHU, Cia3m
cyAuH (3abapB/ieHHs reMaToOKCH/IIHOM Ta e03uHOM, 30. x100);
B — PO3POCTaHHS CIOMYYHOI TKAHWHU Pi3HOTO CTYIIeHs 3piloCTi
(3abapenenns 3a Ban I'izoHom, 36. x100);
I — JereHepaTHUBHi 3MiHM y M’SI30BUX BOJIOKHAX, Oinbiu
BUpPaKeHi Oiflst 1iNsTHOK pO3pOCTaHHs 3pifoi CIIoMyYHOI TKAaHUHU
(3abapesnennst 3a A3an Tpuxpom, 36. x100).

OBI'OBOPEHHA
Mopdodosoriuae gocaifkeHHS TKAHUH KpaiB IPHUMKOBOTO
fedekTyy nauieHTiB | rpyny BUSBUIIO BUPAXKeHi CTPYK-
TYpPHO-/lereHepaTUBHI 3MiHM aNOHEBPOTHYHO-M'sI30-
Boro kKommiekcy. Crnocrepiraivcs Ha6psiK, pO3BOJIOK-
HEHHsI ¥ 3HMXXEHHS LIIJIbHOCTI KOJIareHOBUX BOJIOKOH,
HepIBHOMIPHICTB IX Opi€eHTaLil, AIIAHKUA JUCMYKOI03y
Ta XpOHiuHe 3amnaJjieHHs 3 JIehKo-J1iMo-na1a3MonuTap-
Hoto iHisbTpalli€ro, cTa3oM i MOBHOKPOB'SIM CY/IMH.
Y pingnkax, NpuUJIeraux A0 XipypriyHux ILIBiB, BHUAB-
JISJIMCA BOTHMIA FOCTPOro 3alla/IeHHs 3 YTBOPEHHAM
MiKpoabCueciB Ta IpaHy/JIbOM HAaBKOJIO JIIraTypHOTO
MarepiaJy, 10 CBIAYUTbL NP0 TPUBAJIy MiCLeBy peak-
I[if0 HA CTOPOHHE Tiso. Y M’'SI30BUX BOJIOKHAX BU3Ha-
yasucs aTpodivHi Ta eCTPYKTUBHI 3MiHH, 6i/bll BU-
paxkeHi 063y allOHEBPOTHYHUX CTPYKTYP, TOAI K y
[JIMOIIMX IIapax peaKTUBHI IBUILA MasIU TOOAUHOKUH
xapakTep. CTpykTypa M’si3iB Ta almOHEBPO3y Xapak-
Tepu3yBaslacd NOMIpHMMM 3MiHAMU Ta BiAOBiJaIU
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TaKuM, 10 cnocTepiranucsa y nauieHTiB Il rpynu. Cy-
KYIHICTh IfuX MopdosorivHuX 3MiH Bifjo6paxkae xpo-
HiYHe @epCUCTy4Ye 3allajJieHHd Ta HEelNOBHOLIHHY
pemnapanit, AKi 3yMOBJIIOIOTb 3HUXEHHS MeXaHI4HOI
MILJHOCTI TKAaHWH Yy 30HI IPUXKOBOI0 KiJIbLA.

Y naunienTiB Il rpynu BuaBJIeH] 3MiHU MaJu IO-
MipHUH XapakKTep | NpOABJAANUCA YAaCTKOBUM pO3-
BOJIOKHEHHAM KOJIAar€HOBUX CTPYKTYD, NOOJUHOKHU-
MM BOTHHUIIAMH 3alajieHHs1 Ta aTpodiero oKpeMux
M’SI30BUX BOJIOKOH, IO CBiJYMTb NMPO MJSBUU Xpo-
HiYHUH nepebir mpouecy 6e3 BUpaXKeHOI AeCTPYK-
uii TKaHUH, 30KpeMa y TJHMO0KHUX LIapaxXx 4epeBHOI
ctinku. Y IlI rpyni anoHeBpoTHYHO-M'A30Bi CTPYyK-
Typu 36epiraju HopMaJibHY TiCTOapXiTeKTOHIKY
6e3 03HaK 3amnaJjbHOI peakiii; peecTpyBasucs Juile
He3Ha4yHI BiKOBI 3MiHM y BUIJIA/I IOMIPHOTO YIIiJb-
HEHHH CIIOJIYyYHOI TKaHHUHHU.

OTpuMaHi pe3y/nbTaTH CBi4aTb NpO Te, 10 IO-
BepXHeBi M's13U Ta alOHEBPO3, B34ATi 3 KpaiB mapacTo-
MaJIbHOTO JledeKTy, XapaKTepu3yrTbcs Mopdosio-
riYHOI HEeCTabiJbHICTIO Ta 3HMXKEHO 3JaTHICTIO 10
pereHeparil. HaTomicTh riubire posTamioBaHi M's3u
Ta allOHEBPO3 MalOTh 36epekeHy apXiTeKTOHIKy TKa-
HUH i BiZICyTHiCTB 3amasieHHs1. Lle 06rpyHTOBYE A0IiIb-
HicTh ¢ikcanii ciTyactoro iMmIaHTaTy A0 IJIHG0KUX
CTPYKTYD, 1[0 3anobiraTuMe Moro mirpauii Ta penuu-
By rpvxki. HaBnaku, po3MileHHa ciTyacToro marepia-
Jly HaJ, allOHEBPO30M CYIIPOBOJKYETbCA MiABULEHUM
PU3MKOM PEeaKTHUBHOTO 3allaJleHHd, YTBOPEHHAM cCe-
pOM Ta BiATOPTHEHHAM IMIJIaHTATy Yepe3 GJIM3bKiCTh
J0 NiJIKIPHO-XUPOBOI KJITKOBUHHU, KA MA€E HUXKYY
CTiMKicTb J10 iHbeKIil.

KniniyHMEA focBij xipypriyHoro JiikyBaHHs Harii-
€HTIB i3 MapacTOMaJbHUMU TPUXKAMU i3 3aCTOCYyBaH-
HAM MoJAMQiKOBaHOI 3a/[HbOI METOAMKH pO3/iJIeHHS
AHATOMIYHUX KOMIIOHEHTIBTA PO3MillleHHAM CiT4acTo-
ro iMIJIAaHTATYy B [MIN6OKUX IIapax NepeHbOI YepeBHOI

Morphological features of musculoaponeurotic edges
of hernia defect in parastomal hernias and fixation of mesh implant

CTIHKM CBIJYUTb IPO BiACYTHICTb peyUAUBIB 4yepes
6-12 MicauiB cnocrepexxkeHHs. lle cTano miArpyHTAM
JUIs1 peecTpalii aBTOPCbKOro npasa Ha TBip [15].

BN CHOBKUA
1. [lapacTomManbHU fedeKT XapaKTepU3y€eThCsI HepiB-
HOMIpHICTIO fiereHepaTUBHUX 3MiH: BUpaXkeHa Mopdo-
JioriuHa HecTabiIbHICTh Ta HU3bKUN pereHepaTOpPHUHN
MOTeHIiaJl TOBEPXHEBUX IapiB KOHTPACTYIOTH 3i 36e-
PeXeHO apXiTeKTOHIKOIO Ta BiZICYTHICTIO 3anla/IeHHA
y INIMO60KUX CTPYKTYpax YepeBHOI CTiHKH.
2.Po3MimeHHs ciTyacToro iMmnaHTaTa B IVIM60KHX I1a-
pax € MaTOTeHEeTUYHO JOIiNbHIIINM, OCKIJIbKY 3a6€e3-
nevyye HaJliHy ¢ikcalito 10 cTabiIbHUX aHATOMIYHUX
CTPYKTYP, TOAI 4K IOBEpXHEeBe PO3MillleHHd iHIlJIaH-
TaTa aCOLIOETbCA 3 BUCOKUM PU3HMKOM PEaKTUBHOI'O
3arnasieHHs1, cepoM Ta iHpeKIiHHUX YCKIaJHEHD.
3. 3actocyBaHHs MoAudiKOBaHOI 3aHHOI METOAUKH
poO3AiJieHHA aHAaTOMIYHUX KOMIIOHEHTIB Ta pO3Mi-
IleHHs ciTYacToro iMIJIaHTaTy B IVTMOOKUX LIapax me-
pefHbOl YepeBHOI CTIHKHU AEeMOHCTPYE JOBrOCTPOKO-
BY eDEeKTHUBHICTb, [0 MiATBEPKYETHCS BiJ[CYyTHICTIO
penuAuBIB y TepMiH 0 12 MicALiB cnocTepeXXeHHs.

BIZIMOBA BI1/J BIJITOBIJAJ/IBHOCTI
ABTOpHU 3as1BJISIIOTH, 1110 BUCJIOBJIEH] Y TOJAHIM CTAT-
Ti IYMKY € IX BJJaCHUMH, a He oQiLiHHUMU MO3ULis-
MU yCTaHOBHU.

KOH®JIIKT IHTEPECIB
ABTOpY 3aBJSIIOTH PO BiAICYyTHICTb KOHQJIIKTY iHTe-
peciB.

JOKEPEJIA ®THAHCYBAHHSA
BuKOHaHHS ZJaHOT0 AOC/i/PKeHHS Ta HAllMCaHHS PYyKO-
nucy 6yJ10 BAKOHaHO 6e3 30BHIIIHbOTr0 GpiHaHCYyBaHHS.

[1]

46

REFERENCES
Sohn Y], Kim ]S, Cho YC, Sung MK, Park K], Moon KC, et al. Incidence and risk factors of parastomal hernia.
] Korean Soc Coloproctol. 2012;28(5):241-246. doi: 10.3393/jksc.2012.28.5.241.
Rubin MS, Schoetz DJ Jr, Matthews ]B. Prospective audit of parastomal hernia: prevalence and associated
comorbidities. Dis Colon Rectum. 2010;53(1):71-76. doi: 10.1007 /DCR.0b013e3181c35da2.
Techagumpuch A. Update in parastomal hernia. Ann Laparosc Endosc Surg. 2019;4:75. doi: 10.21037/
ales.2019.06.07.
Hansson BM, Slater NJ, van der Velden AS, Groenewoud HM, Buyne OR, de Hingh IH, et al. Surgical techniques
for parastomal hernia repair: a systematic review. Ann Surg. 2012;255(4):685-695. doi: 10.1097/
SLA.0b013e31824b44b1.
Carne PW, Robertson GM, Frizelle FA. Parastomal hernia. Br ] Surg. 2003;90(7):784-793. doi: 10.1002/bjs.4220.
Smietanski M, Szrejer T, Bury K, Smietariska IA, Beldi G, Helgstrand F. Parastomal hernia - current knowledge
and treatment. Ann Transl Med. 2016;4(9):125. doi: 10.21037/atm.2016.05.12.
Zhao F, Gu H, Tuo X, Zhu Y, Zhang X. Decreased collagen type III synthesis in skin fibroblasts is associated with
parastomal hernia following colostomy. Int ] Mol Med. 2019;44(5):1609-1618. doi: 10.3892 /ijmm.2019.4312.
Szczepkowski M, Przywézka A. Parastomal hernia - classification, prevention and treatment. World ]
Gastrointest Surg. 2023;15(2):294-304. doi: 10.4240/wjgs.v15.i2.294.
Brandsma HT, Hansson BM, Aufenacker TJ], van Rossem CC, Rosman C, Schoonhagen AM, et al. Sugarbaker
versus keyhole repair for parastomal hernia. BJS Open. 2019;3(2):167-173. doi: 10.1002/bjs5.50119.

Medical Science of Ukraine | Meguuna Hayka Ykpainu 22(1), 2026



0.0. Diadyk & PV. Kravchuk |

[10] Berger D. Laparoscopic repair of parastomal hernias: a single surgeon’s experience in 66 patients. Dis Colon
Rectum. 2008;51(6):1016-1021. doi: 10.1007/s10350-008-9221-5.

[11] Kumar V, Abbas AK, Aster ]JC, editors. Robbins basic pathology. 10th ed. Philadelphia: Elsevier; 2018. 952 p.

[12] Dabbs D], editor. Diagnostic Immunohistochemistry: Theranostic and Genomic Applications. 6th ed. Elsevier;
2021.1000 p.

[13]Sun KH, Chang Y, Reed NI, Sheppard D. a-Smooth muscle actin is an inconsistent marker of fibroblasts
responsible for force-dependent TGFf activation or collagen production across multiple models of organ
fibrosis. Am ] Physiol Lung Cell Mol Physiol. 2016;310(9):L824-L836. doi: 10.1152/ajplung.00350.2015.

[14] Ivanova M, Myroshnychenko M, Khara G, Arseniev O, Olkhovsky V, Grygorian E, et al. Analysis of color properties
of raster images of histological microspecimens: own research experience. Med Perspekt. 2022;27(1):9-15.
doi: 10.26641/2307-0404.2022.1.254314.

[15] Svidotstvo pro reyestratsiyu avtorskoho prava na tvir Ne 138415. Naukovyy tvir “Modyfikovana zadnya
metodyka rozdilennya anatomichnykh komponentiv pry aloplastytsi parastomal'nykh hryzh” [Certificate
of copyright registration No. 138415. Scientific work “Modified posterior technique for separation of
anatomical components in parastomal hernia alloplasty”]. Ukrainian.

0.0. Diadyk

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine
https://orcid.org/:0000-0002-9912-4286

P.V. Kravchuk

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine
https://orcid.org/0009-0003-8860-9864

Morphological features of musculoaponeurotic edges
of hernia defect in parastomal hernias and fixation of mesh implant

Background. Despite the improvement of surgical techniques, prevention and treatment of parastomal hernias
(PH) remain a priority task of abdominal surgery due to the high frequency of their occurrence (up to 30%).
The development of PH is determined not only by the mechanical factor, but also by degenerative changes of the
aponeurosis, which causes a high predisposition to relapses and justifies the expediency of using deep alloplasty.
Aim: to study of morphological features of musculoaponeurotic edges of hernia defects in parastomal hernias,
justification of the location and fixation of the mesh implant.

Materials and methods. A morphological study of musculoaponeurotic edges was performed in three groups
of patients. The main study group (Group I) consisted of 22 patients with parastomal hernias who underwent
elective surgical treatment with resection of the abdominal wall area, which included the edges of the hernia
ring. Comparison group 1 (Group II) consisted of 26 patients with ventral hernias who underwent elective
hernioplasty. Comparison group 2 (Group III) was formed by 23 patients with midline postoperative wounds
without a hernia defect who underwent surgery for other reasons (laparotomy or revision of the abdominal
cavity). A comprehensive pathomorphological study was performed at the Department of Clinical Pathology
and Forensic Medicine of the Shupyk NHU of Ukraine. Morphological studies were conducted by staining with
hematoxylin and eosin, picrofuchsin according to van Gieson and according to Azan trichrome.

Results. In patients of Group I, pronounced destruction and dystrophy of the musculoaponeurotic complex with
edema, fiber separation of collagen and active inflammation (microabscesses, granulomas around ligatures)
were revealed, which indicates defective local reparation. In Group II, moderate atrophic changes and thinning
of collagen fibers were recorded with preserved integrity of deep layers, which corresponds to a chronic
adaptive-remodeling process with minimal inflammation. Histoarchitectonics of tissues in Group Il remained
unchanged; detected solitary densifications of connective tissue were of a purely physiological age-related nature.
Conclusions. Placement of the mesh implant in deep layers is pathogenetically more expedient, as it ensures
reliable fixation to stable anatomical structures, while superficial placement of the implant is associated with
a high risk of reactive inflammation, seromas and infectious complications. The use of a modified posterior
technique of separation of anatomical components and placement of the mesh implant in deep layers of the
anterior abdominal wall demonstrates long-term effectiveness, which is confirmed by the absence of relapses
in the period up to 12 months of observation.

Keywords: Parastomal Hernia, Ventral Hernia, Midline Wound, Aponeurotic Tissues, Morphology, Alloplasty,
Mesh Implant.
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MakynsapHi Ha0psiku micis pakoemysbcudikanii KarapakTi
npH JiabeTUuHil peTHHOMNATIi Ta yKpoBoMy AiabeTi 2 THIy

AkTtyanbHicTb. OJHUM 3 YCKJIaZHEHb LIyKPOBOTO [JliabeTy € JiabeTUUHA KaTapaKTa, IKa MOXKJIUBA B MOEAHAHHI
3 BikoBol0 KaTapakTor. Pakoemysnbcudikalliss KaTapaKTH 3 iMIJIaHTALi€l0 IHTPAOKY/ISAPHOI JIIH3U € 30JI0TUM
CTaHJApTOM JIIKyBaHHSl KaTapakTdh. OJHak y JoJled 3 LYKPOBUM [iabGeTOM pe3y/abTaTH XipypriuHoro
BTPY4aHHS MOXYTb CYNPYBO/KYBATHUCh YCKJIQJIHEHHAMH, B TOMY YMCJIi | peTHHa/IbHUMI 3MiHaMH, 0CO6JIMBO B
MaKyJIIpHiN 06/1aCTi, TaKUX SIK AiabeTUYHUHN MaKyJIsIpHUN HAa6bpsIK, nceBAodakiuHUN MaKy/IsIpHUHM Habpsk a6o
IX MOEHAHHS.

Mera poOorn. BUBUMTH 0COGJMBOCTI MaKyJspHUX Ha6psKiB micas dakoemysnbcrudikanil KaTapakTd HpH
JiabeTu4Hil peTrHOMNaTii Ta LyKpoBOMYy AiabeTi 2 Tumy.

Marepian i merogu goctimkenns. [lif cocTepexxeHHs 3HaxoAuI0ch 178 manieHTiB (222 oka) y Biui Big 45
Jl1o 76 pokiB, XBOpi Ha IIyKPOBHUH fiabeT 2 THUIY, 3 HasABHICTIO HenpoJidepaTUBHOI fiabeTU4HOI peTUHONATI]
Jlerkoi Ta nomipHoi ctazil. BciM manieHTamM BuKoHyBaiu pakoeMysnbcudikalilo KaTapaKTH 3 iMIUIaHTAIi€w0
iHTpaokysnsspHOI JiH3W. Y Bcix manieHTIiB micasa xipypriyHoro JiikyBaHHsSI Oy/I0 NpPOBEAEHO [AOCJi/PKeHHS
PO3BUTKY /1iabeTUMHOT0 MaKyJ/IIPHOTO HAa6PsKY, ceBAodakiyHOro MaKy/AsipHOro HAOPSAKY abo iX nmoegHaHHSA
3a JJaHUMHU 0PTaIbMOCKOMII Ta ONTUYHOI KorepeHTHOI ToMorpadii B Halb6MmK4Yi TepMiHU CLIOCTEPEXKEHHS - 3
Mics.

Pe3ysibTaTu JOC/TIHKeHHs. Y paHHbOMY Mic/sonepaniiiHoMy mepiofii BifjaHadasocsi [OCTOBipHe 306i/1blIeHHS
Area thickness Bxe Ha 1-my 106y (+1,56 %; p=0,032) 3 noganbmiuM nporpecyBaHHsaMm 1o 10-i go6u (+7,36 %),
1 micanga (+8,57 %) ta 3 micaniB (+10,17 %) (p <0,001). [Tokazuuk CMT cTaTUCTUYHO 3HAYYILIE 3POCTaB,
nouyrHarodu 3 10-i goou (+4,29 %; p<0,001), i 3anumascsa niguimeHuM dyepe3 1 micsaub (+5,58 %) ta 3 micsmi
(+7,73 %) (p<0,001), Toxi six Ha 1-my 106y 3MiHM 6ynu HegocToBipHUMH (p = 0,41). MakynsipHuil 06’em (MV)
y paHHi TepMiHM icTOTHO He 3MiHIOBaBcs (p > 0,05), ogHak 4yepe3 1 micsAub BifjzHayasocs HOro AOCTOBipHE
36inbmenHs (+1,45 %; p=0,021) 3 noganbmuM 3pocTaHHAM 4depe3 3 micani (+3,28 %; p < 0,001). [Juasa TVR
HeJIoCTOBipHi 3MiHU crnocTepiranucsa go 10-1 fo6u (p > 0,05), Toxi sk yepe3d 1 micaup (+2,12 %) Ta 3 micani
(+3,46 %) noka3HuK BiporigHo nizBuugyBascs (p<0,001).

Hanepiny no6y npu optanmbMockotmii ouHoro aAHa Ta faHux OKT He 6ys10 BUsIBJIeHO HAOPSIKiB MaKy/IsipHOI 06J1aCTi.
OdTanbMocKonivyHO Ta 3a ;JAHUMH ONTHYHOI KorepeHTHOI ToMorpadii Ha 10 106y fiabeTUMHUN MaKyJASIpHUN
HaOpsK, nceBodakiuHUN MaKyJIAPHUN HAGPSK 6yJI0 JarHOCTOBaHO B 5,55 % Ta 2,77 % BUNA/KiB BiJinoBigHO.
Ha 1 micsnp aiabeTUYHUN MaKyJspHUN HaOpsAK, nceBAodakiyHUN MaKy/IsIpHUN HaOGpsAK 6yso JarHOCTOBAHO
B 12,14 % Tta 3,2 % BunaakiB BiamoBigHo Ha 3 Micaup BiaMivaniuch AiaGeTUYHUN MaKyJAsIpHUU HaAOpSK,
nceBAodaKiyHUN MaKyJsIpHUUA HAOPsK Ta ix moeaHaHHsd B 11,68 %, 7,94 %, Tta 4,2 % BumnajKiB BiJinoBigHO.
BucHoBok. BcraHoBsieHO, 1o rmnceBiodakiyHUN MaKy/lIspHUH Ha6psiK abo MO€JHAHHA [iabeTHYHOTO
MaKyJ/IIPHOTO HabOpsKY, nceBJodaKivHOr0 MaKyJIsIPHOTO HAOPSKY € He YacTUM, ajie TUIIOBUM YCKJIaJHEHHSIM
cy4acHoi TexHoJIoTi] Xipypri4yHoro JlikyBaHHsI KaTapaKTH y Malli€eHTIB 3 LIyKPOBUM /1ia6eTOM 2 THUIY Ta JIETKOIO
Ta OMipHOI0 HenpoJlidepaTUBHOIO /1iabe TUYHOIO PETHHOMNATIEO.

KirouoBi cnoBa: KaTapakTd, JAiabeTHYHUM MaKy/JspHUM HaOpsK, nceBAodakiuHUN MaKy/IsSpHUN HaOpsK,
ONTHYHA KorepeHTHa ToMorpadis.
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BCTYII

HykpoBuit piabet (II/]) - ue xpoHidyHe MeTaboJiuHE
3axXBOPIOBAHHA, fAKe BHU3HAYa€TbCA CTIMKOIO rimep-
IJIiKeMi€l0, 1[0 BHHHWKAE BHACJIJIOK HEAO0CTAaTHbOI'O
BUPOGJIEHHS iHCYJIIHY, OpyLIeHHs Horo Ail abo 060X
¢dakTopiB. Ha npeBesMKU# KaJib, CbOTOZHI B yMOBax
BOEHHOTI0 CTaHy B YKpaiHi, 110 TpuBag, nauieHTu i3 /]
Ta JiiKapi MalOTh CepHO3Hi BUKJIUKU. Yepe3 BUMyIllIeHe
He/JIOTPUMaHHA JAi€TH, NOCTiMHI cTpecH, npobieMu 3
[IOCTAa4aHHAM Ta Ge3NepepBHUM JOCTYNOM [0 JIKiB,
MOXJIMBUU PO3BUTOK 3arpo3/IMBUX Ta KPDUTUYHHUX CTa-
HIiB JIJI 3/J0POB’Sl Ta XKUTTS MaIl[ieHTiB. B nesakux peri-
OHaxX NMPaKTUYHO BiZICYTHA MOXJMBICTb OTPUMYBaTH
MeJIMKaMeHTH, podeciiiHi KoHcynbTalil Ta A0MoOMOTy
cneniasicTiB 4yepes3 6oioBi Zii Ta iHOJI i OKynalito Te-
puTopii. Bei i pakTopu npusBoATH 10 leKOMIIEHca-
1ii IyKpoBoro AiabeTy Ta pO3BUTKY MOT0 YCKIaJHEHbD.

3a naHuMu BcecBiTHBOI opraHizanii 0OXOpoHU 3/10-
poB’s, 11/ Jocar TpUBOXKHUX TJI00AJbHUX MaCIITAbIB,
Bpaxkarouu npubsanusHo 14 % gopocaux Bikom Bijg 18
pokiB y 2022 pouj, 110 n0ABOII0 WOT0 NOLUIMPEHICTh
3 1990 poky [1]. 3a gaHumu International Diabetic
Federation (IDF) ocHOBHUMHM npUYMHAMU 3POCTAHHSA
Jiabety 2 Tuny € yp6anisanis, cTapiHHS HaceseHHS,
3HIKEHHSA piBHA Qi3sU4YHOI aKTHUBHOCTI, 36i/1blIeHHS
noirpeHocTi HaAMipHOI Baru Ta oxxupiHHs [2]. [laTo-
rene3 LI/l 2 Tuny ckiaHUH i He 10 KiHIA 3'ICOBaHUM.

Cepesy 6araTboX CHUCTEMHHX yCKJIAJJHEHb IYKpO-
Boro fAiabety sk 1 Tak i 2 TUNiB 0COGJMBO BAXKKUMU
€ ypakeHHs1 opraHa 3o0py. /liabeTuyHa peTHHOMATIs
(IP) € HaMnowmuMpeHimMM Ta colia/JIbHO3HAYYLUM
ycknagHeHHsaMm 11/]2. 3a ganumu IDF npu6ausso 30-
40 % mnarieHTiB 3 I[YKPOBUM /1iabeTOM MalOTh MPOSIBU
JiabetuyHoi peTuHomnatii [2]. Po3BuTok /IP nop’s3aH 3
HabaraTo 6iJbIINM, HiX npocTo rinepriaikemis. Hanpu-
KJIaz, B cBOiK po6oTi Rykov S. Ta inmi [3] BkasyBasmu
PO TeHETUYHY CXIJibHICTB /10 PO3BUTKY AiabeTUYHOI
peTtuHonaTii Ta AiabeTUYHOTO MaKyJsIpHOro HaGps-
Ky NpH LyKpoBoMy AiabeTi 2-ro Tumy. B cBoili po6oTi
Trevor C. Ta criBaBT. [4] 3a3Ha4u/IM 0iHUM i3 GaKTOpIB
aToreHe3sy — OCMOJISIDHUM CTpeC, AKUH BUKJIMKAETb-
csl HAKONMHUYEHHSIM COopOiTo/y, iHAYKYE amnomnTo3 ermi-
TeJslia/IbHUX KJIITUH KPUIITAJINUKA, 10 IPU3BOAUTDL [0
PO3BUTKY Ille OJHOr0 yckJaaHeHHs LI/|2-kaTapakT.
YacTuM yCKJIaJiHEHHSM LyKPOBOro JiabeTy 2 TUNY €
JliabeTHYHA KaTapaKTa, TAKOX Y L[UX MalliEHTIB MOXe
OyTH CynyTHeI BiKOBa KaTpPaKTa, abo CrocTepiraTucs
ix moegHaHHA. PaKTOPU PU3UKY PO3BUTKY KaTapaKTH
y JIoZied 3 yKPOBUM [[iabeTOM BKJIIOYAKTh MeTabo-
JIiyHi nopyueHHs, nifiBuiieHui piseHb HbAlc, moTeH-
L[IHY TeHeTUYHY CXUJBbHICTb Ta JIIKYBaHHS IJIIOKO-
KopTUKoifamu. JlocaimkeHHs [vanescu. A Ta iHIux [5]
MOKa3aJIy, 1110 NaLiEHTH 3 I[yKPOBUM /liabeTOM MalThb
Jlo 'ATH pasiB Gijiblly HMOBIpHICTE PO3BUTKY KaTa-
PaKTH, 4acTO B MOJIOAILIOMY Bili, Hixk manienTu 6e3 LI/,
JocnigHauky 3a3HavyaroTs, 1m0 Big 30.6 % g0 42.2 % na-
nieHTiB 3 1I/] MatoTh kaTapakTy. ABTop Pesudovs K. Ta
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iHwi [6], y cBoeMy mocipkeHHi noBigoMIIsAAU PO 2,5
pa3oBe NMiBUILeHHA YaCTOTU KaTapaKTH y MaLi€HTIB 3
I[YKPOBHUM /[[iabeToM.

XipypridyHe JIiKyBaHHA KaTapaKTH € OJHI€I0 3 Hal-
NOLIMPEHIINX NPOLEeAYp cepesi HaceJeHHA 3arajuom, i
KIJIBKICTh onepaliil 3 BUAaJeHHsI KaTapaKTHU LOPOKY
NpPOAOBXKYE 3pocTaTU. MeToAM XipypriyHOro JiKyBaH
HA KaTapaKTHU TaKi K IHTpaKaICy/spHa, eKCTpaKaIllCcy-
JIIpHA Ta TOHeJbHA EKCTPaKIil BBaXKa/JHUCh OijbIl
TpaBMaTUYHUMH, CYNIPOBOXKYBaIMCh BUCOKOIO YaCTO-
TOIO Mic/si0nepaliiHUX YCKJIaAHEHb, 1[0 3HAYHO BIJIU-
BaJIM Ha pe3y/IbTaTH JIIKyBaHHs], 0COGJIMBO Y MAI[iEHTIB
3 /2. ®axkoemynbcudikanisa katapaktu (PEK) € 30-
JIOTUM CTaHJAAPTOM i HAWGiJbLI Cy4YaCHUM METO/0M
XIpypri4HoOro JiKyBaHHA KaTapaKTH, OAHAK TaK0X Mae
psiA micasionepanifiHUX YCKIaJJHeHb, 0COGJIMBO y Marli-
eHTiB 3 1I/]2. 3a ganumu pocaigkednb Chancellor |. et
al. [7] 6yno BusiaeHo BiiuB ®EK Ha nporpecyBaHHs
[P 4epes pik nicss onepanii Big 21 % mo 32 %.

XipypriuHe JliKyBaHHSl KaTapaKTHU y MNali€eHTIB 3
11/I2 moB’si3aHe 3 MOXXJIMBUM PU3UKOM PO3BUTKY ab0
NpOrpecyBaHHS MaKyJspHOro HaOpPsAKy-AiabeTHy-
HOro MakyJisspHoro Ha6psky ([MH), nceBnodakiuno-
ro MakysaspHoro Hab6psky ([I®MH) a6o moxauBOro
ix moesHaHHA. B mpoBegeHoMy JociigkeHHi Zarei-
Ghanavati S. et al. [8] aBTOopu BUSABKJIY, 110 YV NAIi€H-
TiB 3 L1/12 6e3 /IP BizHOCHUH pusuK po3BUTKy [IOPMH
CTaHOBUTH 1,8, ToAi K AJis maLi€eHTIB 3 HenpoJidepa-
tuBHowo /IP (HIIZP) BiH 3pocTtae no 6,23 ta fo 10,34
s nauieHTiB 3 npoaidepatusnorw P (I1JP). Y nani-
eHTiB 3 /], siki nepenecin ®EK MakynsipHUil Habpsk
MOKe OyTH HacJiJJKOM PO3BUTKY ab0 NporpecyBaHHS
BXe icHyrwdoro /IMH, a6o BunHukHeHHs1 [IOMH, a6o
ix moexgHanHsA. [IOMH - ne micisgonepaniiine yckiaj-
HEHHs, Ke XapaKTepU3YETbCA HAABHICTIO KiCTO3HUX
NPOCTOPIB Ta CHMITOMAaTUYHOIO BTPATOIO 30py i CIIOH-
TAaHHO perpecye y psi/ii BUNIA/IKiB, ajie 30epiraeTbcs B
IHIIKX, TPU3BOAAYHU [10 NOCTIHHUX NOPYLIEHb 30POBUX
¢ynkuit. Ilatorenes [IOMH Bkitouae BUBIbBHEHHS
[po3anaJbHUX MeJiaTOopiB, TAKUX AK IpOCTalJIlaHAUHU
Ta JIEMKOTPIEHH, CBITJIOBY TOKCUYHICTb Ta MeXaHiyHe
noApa3HeHHs neprudoBeaTbHUX KaNiJaspiB CITKIBKHU Ta
ipuzo-BiTpeasbHy Tpakuilo. B sliTepaTypHux mxepe-
sgax aBTopu M. Ugarte Ta YA. Fouad [9] BkasywTb, 110
yactoTa [I®OMH nicns oneparnii 3 BuZjaleHHs KaTapak-
TH (1-2 micsani) craHoBUTB 6113bKO 20-30 %. A aBTOpH
I. Seith Ta inmi [10] BcBoix po6oTax 3axHA4arOTh, 1[0
yactora [I®MH 6yna aiarHoctoBaHo y 8,2 % oyeii ye-
pes 2 twxHi, 9,4 % 4yepe3 4 TwxHi Ta 10,6 % 4yepe3 6
THXKHIB Iic/14 onepauil.

Caip 3a3HAa4YMTH, 1110 GiIbLIICTB 0dTaIBMOXipYpriB,
aki BukonyTb ®EK y nanientis 3 [1/]2 Ta /IP npakTuy-
HO 3aB/IM PO3BUTOK MaKyJISIPHOTO HAOPSKY B Mic/s10-
nepauiiHOMy nepiofi K B paHHbOMY TaK i Ni3/JHbOMY,
pPO3LiHIOIOTE K AiabeTuyHui. [IpoTe yacTimie 3a Bce
TakKa OLiHKa JaHOr0 CTaHy € IOMHUJIKOBOIO.
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MeTa gociipkeHHs NoJiArae y niZiBUILeHH] edek-
THUBHOCTI XipypriYHOro JiiKyBaHHS KaTapaKTW y Ia-
Li€HTIB 3 Jierkow Ta noMipHow JIP ta /12 misixom
JOCJIIPKEHHSI YaCTOTH Ta OCOOJIMBOCTKH KJIIHIYHOIO
nepe6iry /AIMH, [I®MH Ta iX noegHaHHsA y HaHOGIMDKYi
TEePMiHU CIIOCTEPEXKEeHH.

Linb: focniinuTh 0ocoGJIMBOCTI MaKy/JsipHUX Ha-
6pskiB nmicasa pakoemynbcudikalii KaTapakTH Opu Ai-
abeTH4HiN peTHHOMNATII Ta LyKpoBOMY AiabeTi 2 TUIMY.

MATEPIA/IN TA METO/IN
3a cBOIM JU3alHOM JOC/IiIKeHHS 6yJ0 KOTOPTHUM,
MPOCHEKTUBHUM, KJIIHIYHUM, iIHTepBEeHL[INHNUM 3 IMHa-
MiYHUM CIIOCTEPEXKEHHAM.

Po60Ty BUKOHYBa/IM 3 JOTPUMAaHHSIM ETHYHHUX
NPUHIUIIB 6ioOMeAUYHUX [JOCTi/PKeHb: II0JIOXKEHb
[esnibciHChKOI fekapauii BcecBiTHBOI MeguuHOI aco-
nianii, KonBenuii Pagu €sponu npo npasa JIIOAUHU
Ta GioMeauluHy, pekoMmenaanin BOO3, MixkHapoaHoi
pajiu MeIMYHUX HAyKOBUX TOBApUCTB | Mi>kHapoHOTO
KoZieKCcy Meu4Hol eTUKH. JlocmifpkeHHs BifgnoBigano
YUHHOMY 3aKOHOJaBCTBY YKpalHU Ta BUMOTaM Haka-
3y MO3 VYkpaiuu Ne 690 Big 23.09.2009 p. [IpoTokou
JocipKeHHsI 6YB MOTO/KEHUHN Ta CXBaJIeHUU KoMici-
€10 3 eTHUKH, 610eTUKH Ta aKaJeMidyHOi 106pOYeCHOCTI
Hanionanpuui Mmeguunuil yHiBepcuteT iMeHi O. O. bo-
romoJiblis npoTtokos N2 200 Big 24.11.2025 p. Tepmin
npoBeeHHs AgocaipkeHHsa 2024 p.-2026p.

Bci nanieHTH 3asy4eHi B 10CAiAKEHHS [aJIU IUCh-
MoBy iHpopManiiiHy 3roay.

Jlo nocuifiy)keHHA BKJIIOYA/IM NALIEHTIB 3 yKpaiH-
CbKOI oMy IALl, AKI HAPOAUIMCH Ta NOCTIMHO MPOXKHU-
BaJIi B YKpaiHi, 40J10BiKiB Ta >kiHOK BikoM Biz 45 10 76
pokis, 3 112 Tuny, 3 HaaBHicTio HII/IP sierkoi Ta momip-
HoI cTazil, y skux 6yJ1o JiiarHocToBaHO BiKOBY a6o Jiia-
OeTHUYHY KaTapaKTy 3 IIJIbHICTIO fApa KpUIITAJUKA
1,2,3 cTyneHs 3a 1Ka/a010 BypaTTo. YMOBOIO BKJIKOUEH-
HS B JocaipkeHHs Oys1a BigMoBa Bif aHTi-VEGF Tepa-
mii micJig onepaTUBHOrO BTPYYaHHA NPOTAroM 1 poky.

[3 mocaipkeHHs BUKJIIOYAJIM MAIi€EHTIB MOJIOJiIIe
45 pokiB Ta cTapiue 76 pokis, 3 LI/]1 a6o iHmumMu ¢pop-
mamu /], a Takox 3 [I/] 2 Tuny 3 Baxkkoro HII/IP a6o
[P, y axkux Gy/a JiarHOCTOBaHAa KaTapaKTa 3 Lii/b-
HiCTIO s/ipa 3a mKasow byparTo 4 Ta 5 cTyneHs, abo
aptudakis ta adaxis. Takox 3 AOCTIPKEHHS BUKJIIO-
yasu nauieHTis 3 /IMH g0 onepaTuBHOro BTpy4aHHA
Ta TUX, XTO OTPUMYyBaB IiCJs ONEepaTUBHOIO BTPY-
4yaHH4A iHTpaBiTpeanbHy aHTI-VEGF Tepanito. Takox He
BKJIFOYAJIM OCi6 B KOT'0 6YJ/10 /{iarHOCTOBAaHO NEPBUHHY
a60 BTOPHHHY IJIayKOMY Ta IlepeHeceHi TpaBMH OKa B
a”HaMHe3i. Y4acTb y AOCJi>)KeHHi He Opau MaliEHTH
IicJI onepaTUBHUX BTPYYaHHb HAa OYaX B aHaMHe3i Ta
NepeHeceHUX FOCTPUX YU XPOHIYHUX 3amnajbHb O4el
B aHaMHe3i. YMOBaMU BUKJIIOUEHHS OyJIM mepeHeceHi
3aXBOPIOBAHHA CITKIBKM CYAWHHOIO reHe3y Ta iHLII
nartoJiorii ciTkiBku. YyacTb y mocii/pkeHHi He Gpasiu
naygieHTy xBopi Ha BIJI Ta CHI/JI, oHKoOJOTIYHI, TSXKKI

Macular edema after cataract phacoemulsification
in diabetic retinopathy and type 2 diabetes mellitus

COMATHUYHI Ta CUCTEMHI 3aXBOPIOBAHHSA, a TaKOX IIpU
HasABHOCTI cynmyTHBOI 3anajbHOi Ta iHdekuiiHoi JIOP
Ta CTOMATOJIOTIYHOI NAaToJIoril, Ta Ti, XTO OTPUMYyBaB
CHUCTEMHI CTepoiJHI npenapary, iMyHocynpecopu, aH-
THUMeTaboJIiTH Ta XiMioTeparito.

Jiarnos L[ /12 Tumy 6ysio BCTaHOBJIEHO JIiKapeM-eH-
JOKPUHOJIOTOM, BiAmoBiAHO A0 yHidiKoBaHOro KJi-
HIYHOI'O0 INPOTOKOJy IEepBUHHOI Ta cleliajai3oBaHol
Meau4HOI fonoMoru «LlykpoBuit aiabet 2 Tumny y mo-
pocaux», 3aTBepxxeHoro Hakazom MiHicTepcTBa 0x0-
poHU 3/10poB’sl Ykpainu 24 aunusa 2024 poky Ne 1300.
Y Bcix mauienTiB I/l 2 Tuny 6yB B cTajil KoMneHcaril
abo cy6kommneHcarii. Tepamisi, cmpssiMoBaHa Ha 3HU-
>KeHHs PiBHA IyKpYy B KpoBi 6yJia mpomnucaHa eH/io-
KPUHOJIOTOM 3a MiCLieM IPO’KMBaHHA Ta CKJaJaach 3
npuiioMy npemnapariB Ha ocHOBi MeTdopMiHy Ta nepo-
pa/IbHUX LyKPO3HWKYBAJIbHUX IIpenaparis, iHoAl iH-
CyJiiHOTepanii, a TAaKOX JIi€ETH.

[Ipy BcTaHOBJeHi AiarHo3y AiaGeTHUYHUH Maky-
JIIPHUM HAOPSK Ta ZjjlabeTU4Ha peTUHONATisi BUKOPHC-
TOBYBaslach KJacudikalis AMepUKaHCbKOI akazeMii
odpTanbmoutorii (2002, 2003 pp.).

[lix HaragoMm mnepebyBasmu 178 marieHTiB
(222 oka) i3 karapakToto Ta LI/I2 Tumny, iIKUM BUKOHY-
BaJsiach ®EK 3 iMmmuanTaniero 10J1.

YciM manieHTaM NpOBOAWJIM KOMILJIEKCHE 3arajib-
HOKJIiHiYHE Ta 0dTaTbMOJIOTiYHE 0OCTEXEeHHS.

OcdTanbMosIoTiuHe JOCTiPKEHHS BK/II0YaJIo B cebe
Bi3oMeTpito, TOHOMETPII0, YIbTPAa3BYKOBY GioMeTpiro,
CTaTU4YHY KOMII'IOTEpHY INepuMeTpio, 6GioMikpocko-
niro, opTaIbMOCKONi0, B TOMy YHMCJi KOHTAaKTHY 3a
JonoMororo JiH3u losbAMaHa, ONTUYHY KOTepPEHTHY
Tomorpadito (OKT). JlocaipkeHHS CTPYKTYpH CiTKiB-
KU In vivo IpOBOJAUJIM HAa ONTUYHOMY KOTE€PEHTHOMY
Tomorpadi TOPCON 3D OCT 1000 (Topcon, fAnonis) B
pexxuMi aHrio Ta en face y Bcix nanieHTiB. BusHauanuce
cepeHi mokasHUKH Area thikness (MkM), cepesHii mo-
Ka3HUK MakyJspHoro 06’eMy (macular volume (MV))
(mm3), MOKa3HUK LieHTPaJbHOI MaKyJspHOI TOBIIU-
HU (central macular thikness (CMT)) (um), mokasHuk
CIIBBIZHOIIEHHSA LIEHTPaJbHOI TOBILUHHU CITKIBKU [0
06'emy ciTkiBku TVR (thikness volume ratio). Jlocui-
JPKeHHs MaKyJIAPHOI AJISTHKY IPOBOAWJIMCH 32 MiXKHa-
POAHOIO CTAHAAPTHOIO METOLUKOIO Ta IPOTOKOJIAMHU.

dakoemynbcrudikanito kKaTapakTH y BCiX MalieHTIB
npoBojMIa ofHa 6puraza xipypris. PEK 6ysna Buko-
HaHa Ha amnapari ass dpakoemynbcudikanii Centurion
Vision System mig omepauiiHum odTasbMOJIOTIYHUM
MikpockonoM OMS-800 OFFis i3 BUKOpUCTaHHAM Tex-
Hiku «Stop and Chop» 3 iMnaHTani€l0 THy4Kol iH-
TpaokysspHoi niH3u SA60AT AcrySof (Alcon, CIIA).
BTpy4yaHHA NpOBOAMJIOCH Mif, MiCLieBOIO BHYTPILIHbO-
KaMepHOI0 aHecTe3i€l, MpU Heo6XiAHOCTI BUKOpHCTO-
BYBaoOU BHYTPIIIHbOBEHHY CeJallilo.

BciM manieHTaM NpoBOAMJIM OJHAKOBY 3arajibHoO-
NPUUHATY NpejonepaniiHy MiArOTOBKY Ta Micjagomne-
pauifiHe JiKyBaHHA.
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[licns omeparii 6yJi0 BUBYEHHO 4acTOTy Ta 0OCO-
6smBocTi KaiHiYHOrO nepe6iry /IMH, [I®MH a6o ix no-
€/THAHHSA 33 JaHUMHU 0PTATbMOCKOIII a TaKOX JaHUX
OKT makyssspHoi 06J1acTi.

CTaTUCTUYHY 06POOKY JlaHUX 3[iHCHIOBAJIU 3 BU-
kopucTtaHHAM nakerta SPSS 23.0. [lng KinbKicHUX 1O-
Ka3HUKIB 06YHC/II0OBAIM CepeJHE 3HAYEHHsS Ta CTaH-
JapTHe BigxusaeHHs (M = SD). OuiHky 3MiH y AuHaMIL
MPOBOJMJIM METO/IOM NapHOro t-kputepito CTbrofeHTa
JUISl 3aJ1eKHUX BUOIPOK LIJISIXOM MOPiBHAHHA MicJsio-
nepaunifHUX NOKAa3HUKIB i3 goonepauiinuMu. CTaTuc-
THUYHO 3HAYYLU[MMU BBaXKaJsu BigMinHoCTi mpu p <0,05.

Y manienTiB fgocaimkysanu nposisu JMH, [IOMH
Ta IX MOEHAHHSA B HAUOJIMKYi TePMiHU J[OCTiKEeHHS.

CTpoKH cnocTepeXeHHsI 3a BCiMa MalieHTaMu -
3 Mmicqai.

PE3YJIBTATHA JOC/IIIKEHHSA
[Ipy nepBUHHOMY orisfi o omepauii y 172 naui-
€HTIB (222 oka) Jocaijunu MOKaa3HUKU MaKyJsp-
Hoi o6usacti citkiBku 3a gaHumMu OKT. CepepgHiit
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noka3Huk Area thikness cksaB 253 + 0,61 MkM, ce-
pefHi MOKa3HUK MakyaspHoro o6’emy (macular
volume (MV)) Bignosizas 7,61 mm3, NnoKa3HUK IeH-
TpaJbHOI Maky/aspHoi ToBuMHU (central macular
thikness (CMT)) B cepeguboMy ckisaB 233+ 0,81 pm,
MMOKAa3HUK CHiBBIHOLIEHHA LEHTPaJbHOI TOBUIUHU
ciTkiBku g0 06’'emy ciTkiBku TVR (thikness volume
ratio) 6y 30,61 +30,61. [Ipu opTasbMocKoIii o4yHO-
ro lHa B MaKyJIsIpHi# o6J1acti 3MiH He 6yJ/10, 3MiHU Ha
ciTkiBui BignoBiganu 3miHaMm npu HIIJIP serkoi Ta
nomipHol cTagil.

Y nmnicnsonepaniiHoMy nmnepiofi B HaWO6amxK4i
CTPOKH OIiHIOBaJIM MOKAa3HUKHU MaKyJpHOI 06J1acTi, a
caMe JUHaMiKy TOBIIMHU poBeasbHOI 30HU CiTKIBKH
3a mkasow ETDRS micisa ®EK 3 immianTaniero 10J1 y
nauiexTiB Ha L/l 2 Tuny 3a ganumu OKT (M £ m). Jlu-
HaMika mokasHuKiB Area thikness, central macular
thikness (CMT), macular volume (MV), thikness
volume ratio (TVR) micis ®EK 3 iMmnuianTaniero 10J1
y nanienTiB 3 [[/[2 B HaW6aMmK4Yi TepMiHU criocTepe-
»keHHs (M £ m) npejcraBsieHa B Tab61. 1.

Taomunsa 1. [Junamika nokasHukie Area thikness, central macular thikness (CMT),
macular volume (MV), thikness volume ratio (TVR) micsist ®EK 3 immutaaTariero 1071
y nauieHTie 3 112 B Halib/mokyi TepMiHu crioctepexkeHHst (M + m)

TepmiH cnocTtepexkeHHs (n) | Area thickness, pm CMT, pm MV, mm3 TVR
Jlo onepauii (222) 253,44+0,6 233 £ 0,81 7,61+0,05 30,61+0,07
1 no6a (216) 257,4+1,36** 234+1,01 7,60+0,047 30,62+0,068
10 no6Ga (216) 272,1+1,36** 243+1,01* 7,690,047 30,75+0,068
1 micaup (214) 275,17 £2,05%* 246+1,05%* 7,72+0,048%* 31,26+0,069**
3 Micsauni (214) 279,21£2,05%* 251+1,05** 7,86 +£0,048** 31,67+0,069**

IIpumitku: /7151 OLiHKYM AWHAMIKM TIOKa3HUKIB y Pi3Hi TepMiHM cIiocTepekKeHHsI 3aCTOCOBYBA/IM TMapHUi t-Kputepiii CThlofieHTa

TP TTOPiBHSHHI KOKHOTO TTiC/IsioniepariiiHoro TepMiHy 3 fooneparjiiiniM piBHeMm. [lani nmogani y Burmssgi M +m, e M — cepeane

3Ha4YeHHs, M — CTaHJapTHa 1oxubka cepegaboro (SEM). PiBeHb cratucTiuHOI 3HauymiocTi npuitvany pisauM o = 0,05. TIpumitka:

** — nocroBipHa BiiMiHHICTE Bif foonepariitiHoro piBus (p <0,05)

fAx BujHO i3 Tabs. 1, y paHHbOMY micjasonepa-
niiHoMy mnepioai Bif3Ha4Yasioch AOCTOBipHE 36i/b-
meHHs Area thickness Bxe Ha 1-my 06y (+1,56 %;
p = 0,032) 3 mojasnbpliUM mIporpecyBaHHsAM Jo 10-i
noébu (+7,36 %), 1 micsaua (+8,57 %) ta 3 Micanis
(+10,17 %) (p<0,001).

[TokasHuk CMT cTaTUCTU4YHO 3HaAyylle 3POCTaB,
noyuHatouu 3 10-i go6u (+4,29 %; p <0,001), i 3anu-
maBcs mifBuineHuM yepes 1 micsans (+5,58 %) Ta 3 mi-
caui (+7,73 %) (p<0,001), Toai six Ha 1-11y 106y 3MiHU
6ysnu HepocToBipHUMH (p=0,41).

MakysnsspHuit 06'eM (MV) y paHHi TepMiHU icTOTHO
He 3MiH0OBaBcA (p > 0,05), ofHak dyepe3 1 micsanp Bij-
3Havyasiocsi Koro JgocToBipHe 36iabmieHHs (+1,45 %;
p=0,021) 3 mojaIbIINM 3POCTAHHAM Yepe3 3 MicsIi
(+3,28 %; p<0,001).

Jnsa TVR HemocTOBipHI 3MiHUM criocTepirajaucs 10
10-1 fo6u (p > 0,05), Toxi sik yepe3 1 micaub (+2,12 %)
Ta 3 micani (+3,46 %) noka3HUK BiporigHo migBUILY-
BaBcs (p<0,001). Ha mepiy 106y npu odpTasbMocKomii
ouHoro aHa Ta JaHux OKT He 6ys10 BUSIBJIEHO 3MiH Ma-
KyJsspHOI o6s1acTi O$TaIbMOCKOIIYHO Ta 32 JAHUMH
onTHU4YHOI KorepeHTHOI ToMorpadii Ha 10 fo6y /IMH,
[I®MH 6yso garHoctoBaHo B 5,55 % Ta 2,77 % Bunaj-
kiB BigmoBigHo. Ha 1 micaup IMH, [I®MH 6yso farsoc-
ToBaHO B 12,14 % Tta 3,2 % BumnaakiB BigmosigHo Ha 3
Micsanp Bigmivaauch /IMH, [I®OMH Tta ix nmoegHaHHSA B
11,68 %, 7,94 %,Ta 4,2 % BuUnaaKis BiAMOBiAHO.

Yacrora [JMH, [I®MH Ta ix moejHaHHA HA paHHIX
nicasionepauinHux crpokax nicis ®EK 3 imuanTani-
€to 10J1 y manieHTiB Ha uykpoBu# jiabet 2 Tuny (B %,
P +m) npezcrasieHa B Ta6J1. 2.
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Tabmung 2. Yacrora IMH, [T®MH Ta iX noejHaHHS Ha PaHHIX MiC/IS0MepaLiiHIX CTPOKax
micast @EK 3 imnanTtariero I0J1 y mauieHTiB Ha IyKpoBuii fiabet 2 Tumy (8%, P +m)

e ] CTpok HamISAAy micjs onepanii
YCK/Ia/HEeHHS nepuia 506a aecara go6a 1 micanp 3 micami
(n=216) (n=216) (n=214) (n=214)
JAMH - 555+2,51 12,14+1,2 11,68+2,12
[NOMH - 2,77+2,51 3,2+1,57 7,94+1,85
[Moeananus [I®MH Ta IMH - - - 4,2+2,21

IIpumitku: [lani HaBeseHo y Burisigi P+ m (%), e P — uactota BUsIB/IeHHsI YCK/Ia[IHEHHS], M — CTaHJapTHa MOXyUOKa Bi[HOCHOTO

TOKa3HYKa. 3HaK «—» CBi[YNUTH NP0 BiJICYTHICTh 3apeeCTPOBAaHMX BUIA/KIB BiZIIIOBIIHOTO yCK/IaZHEHHS B OC/iPKYBaHil rpymi

fAx BuHO 3 Ta6s1. 2, Yepes 1 micanp HaWvyacTimum
yckjaagHeHHsAM 6yB JIMH, sikuil 6ysi0 AiarHOCTOBAaHO
B 12,14 % BunagkiB. Yepe3 3 micAni HalvacTimum
yckJjajHeHHsAM OyB /JIMH, Horo wyacroTa ckJjajaja
11,68 %. [I®GMH BusHauaBcsa B 3,2 % Ta 7,94 % Bunaza-
KiB BiZJIOBiJHO.

OBI'OBOPEHHA
3 PO3BUTKOM TEXHOJIOTIYHOTO NPOrpecy Ta NOSABU Me-
Toma dpakoeMysnbcudikalii KaTpaKTH CTaJ0 MOMXJIH-
BO MIiHIMI3yBaTU HeraTHUBHU HACJIJAKU XipypriyHoOro
BTPYy4aHHs, 0COGJIMBO BIJIMBY Ha CTaH CITKIBKU Ta Ma-
Ky/asipHoi finssHkU. Tak B cBoeMy fociimkenHi Seth I. et
al.(2022)HaBoAATh AaHi PO BILJIMB METO/[iB JIiIKyBaHHS
KaTapaKTH Ha PO3BUTOK MaKyJISIPHOTO HAOPsIKY Ta ro-
BOPSATH PO Te, 110 1ie B 1998 poui yactora [I®PMH cra-
HoBuJa 30 %, asie 3pO3BUTKOM XipyprivHUX TEXHOJIOTIN
Ta BJOCKOHAJIEHHSI MeJWKaMeHTIB BiZ0y/0Ch 3MeH-
mweHHs yactotu [IOMH no 0,1 %-3,8 % Bunazkis [10].

OTpuMaHi pe3y/sbTaTH HALIOTO JOCJIiJPKEeHHS
i TBEP/PKYIOTh, 110 MaKyJsIpHUM HabpsiK € O/HI€I0
3 HaWNOUIMpPEHIIMUX MNPUYUH MOTipUIEeHHS 30pOBUX
¢yHkuiif micas HeycksagHeHol ®EK y manieHTiB 3
[J/12 Ta sierkoto a6o nomipHoto HII/[P. Xoua BugaseH-
HS KaTapakTU € epeKTUBHUM METO/|OM JIiKYBaHHS, y
nauienTiB 3 /12 3ip moxe moripmuTrca nicisa PEK
Yyepes mporpecyBaHHs a6o peruaus /IMH Ta po3BUTOK
[IOMH, a iHoai ix noegnanHs. Tak aBTop Chan LKY Ta
iHmi (2025 pik) cTBep/pKyOTh PO MiABUILEHHUH pU-
3uK po3ByTKy /IMH y nauienTis 3 [1/[2 nopiBHAHO 3 na-
uieHtamu 6e3 /]2 [11].

[licns onepanii pisHi BUAM MaKy/IsipHOr0 HAGPSAKY
MOXYTb 3’IBUTHCS y nanieHTiB 3 1I/]2 Ha paHHIiX eTa-
nax niciasonepaniiHoro nepigy. ¥ nagientiB 3 /12
nicna ®EK MakynsspHuUM HaOpsK 3a CBOIM XapakTe-
poM Moxe 6yTH a6o [JMH B Hacniiok Horo po3BUTKY
abo penuuBy,a Takok po3BUTKy [I®PMH. B cBoemy
JpocaijkeHHi aBTop Suk S. (2023) npu onjiHku cTaHy
MIKpOLUPKYJIALII e HTPaJIbHOI 30HU CITKIBKU MU Pi3-
HUX CTYINEHSX TSHKKOCTI AiaGeTUYHOr0 MaKyJISIPHOTO
Habpsky y nauieHTiB 3 /12 migkpeciioe, 1o o6u/Ba
3aXBOPIOBAHHA XapaKTEpPU3YITbCS HAKONMUYEHHAM
piiMHM B TKaHMHAxX CiTKIBKM B MaKyJspHii ob6Jsac-
Ti. JHM 4acTto nposiBasieTbes Ha Tii [P, ekcypaTiB Ta
JiabeTuuHOI MakyJsonarii, ToAi sk BiacyTHicTb /IP Ta

BiICyTHiICTb  eKkcyzaTiB  Oinblie BKa3ylTb Ha
[IOMH [12]. [Ansa mnoganbmol audepeHnianii Mix
HUMH, onnThyHa ToMorpadis (OKT) € 6e3uinHuM fia-
rHocTUYHUM iHcTpyMeHTOM. [Ipu IMH OKT noxasye
TaKi O3HaKH, AK MiKpOaHeBpPU3MHU, TBepAl eKCyJaTUu
Ta BUIIE CHiBBiHOLIEHHS TOBU[MHU NMapadoBeasbHO-
0 30BHILIHBOIO AJEPHOTO LIAPY A0 BHYTPILIHbOIO
sanepHoro wmwapy, ToAi sk aasa [IOHM 3a ganumu OKT
BU3HAYA€EThCA BUCOKE CIiBBiHOIIEHHA TOBIWHH LI€H-
TPaJIbHOI MaKyJH J10 06’€MY CITKIBKH Ta HeyIIKO/KeHi
rineppedJieKTUBHI 30BHIlIHI cMyTrH ciTKiBKU. A iX mo-
€/JHAHHSI MOXKe BUIVISJIATH SK MOEAHAHHSA AUQPY3HOTO
Ta PoKaJbHOTO MaKyJsIPHOrO HAa6GpsKY 3 HiABUIIEH-
HAIM L|eHTPaJIbHOI TOBIIMHU CITKIBKH, HAsABHICTb KiCT,
TBEPAUX €KCYAaTiB Ta, HasfABHICTb CyOGpPeTHMHAOTHOI
pifiMHY Ta INPOMiHeHLIl IlIapy HEpBOBUX BOJIOKOH B
MaKyJISpHIM 30HI, @ TAKOXX MHOXXWHHI KPOBOBJIMBU B
LeHTpa/bHIN AinsAHLi ciTKiBKU.B cBOEMY AocC/ipKeHHI
aBTopH Kyryliuk, M., & Suk, S. (2022) OKT € 3os0TuUM
CTaH/apTOM B BUsIBJIeHHI Ta AudepeHiiHii aiarHoc-
tuni JMH, [I®MH Ta ix noegHanHs [13].

Y Hawmomy JOCHif>)KeHHI BIPOAOBXK 6 MicALiB y
nanieHTiB 3 11/l 2-ro Tuny nicia ®EK 3 iMmmianTanieo
[0JI My BCTaHOBMJIY, 1110 HAWYACTIILIUM YCKJIaHEHHAM
y paHHiil nepioy 6yB AiaGeTHUYHUH MaKyJsIpHUM Ha-
OpsIK 4acToTa KOTporo ckasnana 12,14 % Bunajkis Ta
nik npo<BiB yepes 1 micAns. AHaznoriyHo Ren Y. Ta cmi-
BaBTOpHU (2024) HAroJIOWYIOTh, 110 V MALiEHTIB 3 Iiy-
kpoBuM Jiabetom Ta HII/P serkoi cranii niabeTuaHuM
MaKyJ/IIpHUN HaOpsK po3BUHYBcA ¥ 13,6 % Bumakis,
a B rpymi 3 6isbi TsKKomw [1/IP y Beix manieHTiB pos-
BuHyBcs /IMH [14]. ABTopu E. Borrelli et al. (2023) B
COEMY JOCJIi/PKeHHI OBIJOMUJIN NIPO WIBUAKICTD MIPO-
rpecyBaHHs /[P y 25 % nicsia nepiofy cnoctepexeHHs
TPUBAJIICTIO 6 MicALIB. [X peTpoCneKTUBHE LOCII/KeH-
Hs 150 oyeit 119 manieHTiB 3 IyKpOBUM [J1iabeToM, siKi
npoiin omnepanito ¢pakoemysnbcudikarii, nokasaso
nofibHe mporpecyBaHHS Jia6eTH4YHOI peTHHOMATIi
B 25 % BUMNAJKiB MpOTAroM mnepiofy CrocTepeKeHHs
6-10 micanis [15].

Caip 3a3HaYUTH, 110 3TiAHO JAHUX HAILIOTO JOCJi-
JOKEHHsI BIPOJOBXK 3 MicauiB y nanieHTiB 3 L] 2-ro
tuny nicaga PEK 3 iMmianTaniero 10/l makcumanbHa
yactoTta [IOMH ckanana 7,94 % Ha 3 Micslb, ToAi K
noeaHaHHa guHaMika /IMH ta [I®OMH BusHavyanock Ha
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3 Mmicsaupb B 4,2 % BUMaJKiB. A MakCcMMaJibHa 4acTOTa
po3BUTKY i nposasu JIMH xpirHoctyBanuce Ha 1 micanb
12,14 % BunagkiB. ABTopu Kim M. Ta inmi (2025) B
CBOEMY J0CJIi/PKeHHI BKa3ylOTh Ha Te, 10 MiK PO3BUT-
ky [I®MH pocar niky yepes 1 micanp micas onepauii 3
BH/IAJIeHHSl KaTapakKTHy y naunieHTiB 3 LI/l. | BBaxkaoTb
KPUTHYHUMHU KJIHIYHY OLiHKH, BKIo4Yardu OKT-cka-
HyBaHH# 4yepe3 1 Micsnp micss onepauii [16].

B HamoMy focaigpkeHi 3MiHU NOKa3HUKIB CITKIBKU
MakyJisspHoi o6sacti Area thickness Ta CMT 3a paHu-
MU OKT nopsaBHAHO 3 JoonepaniiHUMU NOKa3HUKA-
MU Oy/d JiarHocToBaHU Ha 1 Ta 3 micsaub +8,57 %,
+10,17 % Ta +5,58 %, +7,73 % BignosigHO. ABTOp
Panozzo G. B coBeMy pgocii/iP)keHHI BU3HIYUB cepej
nauienTiB [1/] micia daxoemynbcudikanii kaTapakTu
3a gaHuMU OKT HadgBHICTh BHYTpPIIHbOPETUHAIBHUX
KICT, Ta MiZBUILleHHA MMOKa3HUKIB LIeHTPa/IbHOI TOB-
muHU ¢oBea B po3Mipi 257 MKM, 110 eKBiBaJIEHTHO
30 % nepeBUIEeHHI0O HOPMaJIbHUX 3HauyeHb [17]. Tak
aBtopu None R. Ta iHwi (2026) B cBoeMy JjOC/i/KEH-
Hi cnocTepiranu 3Ha4yHe nifBuiteHHss CMT nopiBHAHO
3 JoonepaliiHUMU JaHUMU 10 12 TUXKHIB micad omne-
paLii, 31 CTaTUCTUYHO 3HAYYLIOK Pi3HULEI0 MIXK Mari-
€HTAMHU 3 L[yKPOBUM /iiabeToM Ta NaljieHTaMu 6e3 Iy-
kpoBoro giabety [18]. ABTop Kyrpichnikov O.B. cBoemy
pocijpkeHHi (2023) BUSABMB CTAaTUCTUYHO 3Hauylle
MiJIBUILIEHHSI [TOKa3HMKA TOBLIMHA (OBeasbHOI 30HU
ciTkiBku 3a mkasow ETDRS yepe3 3 micani Ha 19 %
nicsis mpoBeneHHsa @EK 3 immianTarieto 101 y xBopux
Ha /] 2-ro Tuny [19]. ABTop Ikegami Ta inui (2020)
B CBEMY JoCJi>KeHHi cepe nanieHTiB 3 [[/] Ta 6e3 11/]
nicna ®EK Bu3HauuB 3pocTaHHs nokasdHuka CMT B
nicjasonepaniiHoMy nepiofi,AKMid 3HAa4YHO 3pOCTaTaB
npoTsAroM 3 MicsliB B 060X Ipynax, Ta 3a3HA4YMB, 1[0
nokasHuk CMT 6yB BUIIMM y NalliEHTIB 3 YKPOBUM Ji-
abeToM, HiXk y nalieHTiB 6e3 1ykpoBoro jiabety [19].

BUCHOBKHA
1. B pesyabraTi NpoBeAEHOr0 HaMU JAOCHiJKEHHS
Oy/i0 BCTAHOBJIEHO, 1o micas ¢dakoeMyabcudikanii
KaTapakTy 3 iMmiaHTtauiero 10J1 y maygientis 3 L /12
Ta Jerkow Ta nomipHorw HII/JP 3a ganumu odrab-
Mockomnil Ta OKT Ha 1 06y Maky/nsipHUH HabpsiK He

0. Horokhivska I

cnoctepiraBcsi, O¢TasbMOCKOMIYHO Ta 3a JJAaHUMH
onTH4YHOI KorepeHTHOI ToMorpadii Ha 10 fo6y /IMH,
[I®MH 6ys0 garHocroBaHo B 5,55 % Ta 2,77 % Bunaj-
kiB BigmoBigHo. Ha 1 micaus IMH, [I®MH 6yso farsoc-
ToBaHO B 12,14 % Ta 3,2 % BumnaakiB BigmosigHo Ha 3
Micsanp Bigmivanuch /IMH, [I®OMH Tta ix nmoegHaHHSA B
11,68 %, 7,94 %,Ta 4,2 % BuUnaAKiB BiAMOBiAHO.

2. 3a panumMu OKT y panHbOMy micasionepaniiiHoMy
nepioai micna ®EK y manienTis 3 11/[2 Ta serkor ta
noMmipHoto HII/IP Bu3HaA4asoch AOCTOBipHE 36iJb-
LIeHHA BCIX JOC/IIJ)KyBaHUX MNOKA3HUKIB MaKyJIsIpHOI
006J1acTi CITKiBKM mpoTATroM 3X MicsIliB Bif goomepa-
nidHux ganux: Area thickness (+10,17 %) (p<0,001),
nokasHuk CMT (+7,73 %) (p < 0,001), makyaApHUI
o6em (MV) (+3,28 %; p < 0,001), nokasnuk TVR
(+3,46 %) (p<0,001), mwo Bka3yBasio HA HASBHICTb Ta
NporpecyBaHHs MaKyJSPHTO HAOpPSAKYy B LUH Mepiof
CIOCTEPEKEHHS.

3. Hamu 6ysi0 BcTaHoBJieHO, o [I®MH abo noesHaH-
Hs /IMH 3 [I®MH € He yacTuM, ajie TUIIOBUM YCKJIAJI-
HEHHAM Cy4aCHOI TeXHOJIOTiI XipypriYHoro JiKyBaHHA
KaTapakTH y nauieHTiB 3 L[/l2 Ta jierkoro Ta NOMipHO0O
HITZP.

4. [lepcneKTUBY NOAAIBIINX AOCIiP)KEHb MU 6AUUMO Y
BUBYEHHI HOBUX AaTOT€HETUYHUX YNHHUKIB PO3BUTKY
JIMH, [I®MH Ta ix noeHaHHA y nanieHTis 3 L[/12 ner-
kot Ta noMmipHowo HII/JIP micas ¢akoemynbcudikarii
KaTtapakTu 3 iMmmaHTauiero [0JI Ta Ha migcTaBi oTpu-
MaHUX Pe3y/bTaTiB PO3pOOGKU HOBUX MeTO/iB npodi-
JIAKTUKH Ta JIiKyBaHHS PiI3HUX MaKy/JIsIpHUX HaOPSKiB.

BIZIMOBA BI1/J BIJITOBIJA/IBHOCTI
ABTOpY 3asBJIAIOTH, 1110 BUCJIOBJIEH] y NOAAHIN CTATTI
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTAHOBHU.

KOH®JIIKT IHTEPECIB
ABTODHU 3asABJIAIOTh NP0 BiCYyTHICT KOHDJIIKTY iHTe-
pecis.

OIHAHCYBAHHA
[bxepesia MiATPUMKH: BiICyTHI.
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Macular edema after cataract phacoemulsification
in diabetic retinopathy and type 2 diabetes mellitus

Background. One of the complications of diabetes mellitus is diabetic cataract, which may occur in combination
with age-related cataract. Phacoemulsification of cataract with intraocular lens implantation is the gold standard
for cataract treatment. However, in people with diabetes mellitus, the results of surgery may be accompanied
by complications, including retinal changes, especially in the macular region. These include diabetic macular
edema, pseudophakic macular edema, or a combination of both.

Aim. To study the characteristics of macular edema after cataract phacoemulsification in diabetic retinopathy
and type 2 diabetes mellitus.

Materials and methods. The study included 178 patients (222 eyes) aged 45 to 76 years with type 2 diabetes
mellitus and mild to moderate nonproliferative diabetic retinopathy. All patients underwent phacoemulsification
of cataracts with intraocular lens implantation. After surgical treatment, all patients were examined for the
development of diabetic macular edema, pseudophakic macular edema, or a combination of both, based on
ophthalmoscopy and optical coherence tomography data during the nearest follow-up period of 3 months.
Results. In the early postoperative period, a significant increase in area thickness was noted already on the
first day (+1.56%; p =0.032), with further progression to day 10 (+7.36%), 1 month (+8.57%), and 3 months
(+10.17%) (p < 0.001). The CMT index increased statistically significantly starting from day 10 (+4.29%;
p<0.001) and remained elevated after 1 month (+5.58%) and 3 months (+7.73%) (p <0.001), while on the 1%
day the changes were insignificant (p = 0.41). Macular volume (MV) did not change significantly in the early
stages (p>0.05), but after 1 month, a significant increase was noted (+1.45%; p=0.021) with a further increase
after 3 months (+3.28%; p<0.001). For TVR, no significant changes were observed until the 10" day (p>0.05),
while after 1 month (+2.12%) and 3 months (+3.46%) the indicator increased significantly (p<0.001).

On the first day, ophthalmoscopy of the fundus and OCT data did not reveal any edema in the macular region.
On the 10* day, ophthalmoscopy and optical coherence tomography revealed diabetic macular edema and
pseudophakic macular edema in 5.55% and 2.77% of cases, respectively. On day 1, diabetic macular edema and
pseudophakic macular edema were diagnosed in 12.14% and 3.2% of cases, respectively. On day 3, diabetic
macular edema, pseudophakic macular edema, and their combination were observed in 11.68%, 7.94%, and
4.2% of cases, respectively.

Conclusion. It has been established that pseudophakic macular edema or a combination of diabetic macular
edema and pseudophakic macular edema is uncommon, but a typical complication of modern surgical
treatment of cataracts in patients with type 2 diabetes mellitus and mild to moderate nonproliferative diabetic
retinopathy.

Keywords: cataracta, diabetic macular edema, pseudophakic macular edema, optical coherence tomography.
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IIpo¢diib aHTHOIOTMKOPE3UCTEHTHOCTI 30y JHUKIB rPaMHeraTHBHOTO CETICHCY
y KapAioxipypriuHux naui€eHTiB

AxTyanbHicTb. [lo1IMpeHHs rpaMHeraTUBHUX IATOTeHIB i3 HAGYTUMH MexaHi3MaMHU CTiHKOCTi 10 aHTHUMIKPOOHUX
npenapaTiB € ofHi€l0 3 HaWO6iNbIIKMX Mpob6seM cydacHoi iHTeHcUBHOI Tepamii. [Ipu JikyBaHHI cemcucy B
Kap/ioxipypriyHux nanieHTiB KpUTUYHUM GAaKTOPOM cTae He caM ¢akT iHdekii, a cTpiMka eBosIo1isl 30YAHUKIB
BiJi peHOTUNY MHOXKMHHOI PE3UCTEHTHOCT] /10 KaTeropii po3mupeHoi Ta MOBHOI JIiKapCbKOI pe3UCTEHTHOCTI.
Linb: pocaiauT 0co6auBOCTI MiKpO6GiOJIOTIYHOrO CHEKTPYy Ta aHTUOGIOTHKOrpaMu y KapAioxXipypriuHux
NaLie€HTIB 3 TpaMHETraTUBHUM CEIICUCOM.

Marepiain Ta Merogu. [IpoBe/leHO peTPOCIHEeKTHBHUN aHasi3 icTopiii xBopo6 116 mopociaux maljieHTiB
BifineHHA iHTeHCUBHOI Tepanil /lepxkaBHOI ycTaHOBU «HallioHa/IbHUM IHCTUTYT cepLeBO-CyAMHHOI Xipypril
imeni M.M.AmocoBa HAMH VYkpainu» 3a nepiog 2020-2025 pp. KpuTepisiMu BKJ/IIOUEeHHSI BU3HAYEHO: BiK
>18 pokiB, HasBHIicTb cencucy (3a fedininismu Sepsis-3) Ta BUAiNeHHA rpaMHeraTuBHOI ¢GJIOpU 3 KPOBI.
[HTeprpeTalilo OTpUMaHUX 3HayeHb MiHiMaJbHOI iHriOGyr40i KOHLeHTpauii Ta KaTeropusalilo IITaMiB
3JIMCHIOBAJIM BiZNOBIAHO [0 KJIIHIYHHUX [OPOrOBHX 3HadyeHb EBPONENCBKOTO KOMITeTY 3 TeCTyBaHHA
aHTUMikpo6Hoi wytanBocti (EUCAST). Crilikicte MikpoopraHismiB kJjacudikyBasiack BifmoBijHO [0
MiKHapoJHUX KpUTepiiB LleHTpy KOHTpOJII0 Ta MPOodiTaKTUKU 3aXBOPIOBAHb.

PesyabraTu. [Ipu aHanisi nepBUHHUX NIPUYKH rocnitasnisauii y BifiieHHs iIHTeHCUBHOI Tepanii BUABJIEHO, 1[0
YyacTKa [JIaHOBUX rocmitasizanint cksasna 33,6 % BunajKiB, a eKCTpeHa rocmitasnisaunis craHoBuia - 66,4 %
Bunajkis. [IpeBanorouuMu npuyrHaMu rocmitanisanii y BIT cepen nauieHTiB 3 cencucoM, CnpUYWHEHUM
rpaMHeraTuBHOI (GJIOpPOI0 CTa/U IJIaHOBe KapZioxipypriuHe BTpy4aHHs - 39 (33,6 %) nanieHTiB, ekcTpeHa
ornepaliisi 3 MPUBO/Y FOCTPOTo po3LiapyBaHHs aopTH - 18 (15,5 %) manienTiB, XipypriuHe JiKyBaHHS 3 IPUBOLY
indekuifiHoro ennokapauTy - 16 (13,9 %) nauieHTiB Ta rocTpUH KOPOHAPHUN CUHAPOM 3 eJleBalli€lo cerMeHTa
ST - 10 (8,8 %) nauienTis. [loBHa Jiikapcbka cTifiKicTb 36yHUKIB ¥ cTpyKTYypi i30s151TiB Klebsiella pneumoniae
nepeBaXkaro4oro ckyana - 70,4 % Bumnaakis, a y nonynsnii Pseudomonas aeruginosa — 85,7 % Bunazaxkis.
BucHoBkH. Brcoka NomyUpeHicTh MyJIbTUPE3UCTEHTHUX Ta NAaHPE3UCTEHTHUX LITAMIB cepeJ; FpaMHeraTuBHOI
byopu y BiggineHHi iHTeHcuBHOI Tepamii 06yMOBJIIOE NMOTpeGy y BHPOBA/KEHHI epeKTHUBHUX MiJX0[iB
fo JsikyBaHHA. OnTuMisanis cxeM aHTHGioTHKOTepamii € NpiOpUTETHUM 3aBJaHHSAM [/ TOJOJIaHHS
PE3UCTEHTHOCTI Ta MiZBUIIleHHS ePEeKTUBHOCTI MeIUYHO]I IOMTOMOTH /151 JaHOI IPYIH MaIi€HTIB.

KonrouoBi ciioBa: aHTM6I0TUKOPE3UCTEHTHICTD, rpaMHeraTUBHa $JI0pa, iIHTeHCHBHA Tepartisi, KapzioaHecTesioJioris,
KapAioxipypris.

AxTyanbHicTh. [llupoko nomrpeHe HepalioHaJlbHe
Ta Ha/IMipHE BUKOPUCTAHHS aHTHUOI0THKIB IPHU3BOAUTH
Jl0 TIOSIBM aHTUMIKpPOOHOI CTIMKOCTI Ta MyJbTHpe3HC-
TEHTHUX OaKTepiH, 1110 36i/Ibllye HaBaHTAXKEHHS Ha CU-
CTeMY OXOPOHH 3710poB’s [1]. 3rigHo i3 MiXXHapoAHUMHU
CTaTUCTUYHUMHU 3BiTamu 3a 2019 pik, 1,27 minbiioHa Jie-
TaJIbHUXHACJIIAKIBOYIM CIPUYMHEeHiaHTU6I0TUKOpEe3HC-
TEHTHICTIO 6aKTepiH, a 4,95 MisblioHa - 6Ge3nocepeIHBO

Suggested Citation:

NoB’s13aHi 3 GakTepiaysbHOW0 cTidKicTiO [2,3]. 3a ga-
HUMHU lleHTpy KOHTposi0 Ta NpodiJakKTHUKU 3aXBO-
proBaHb, 6su3bko 23 000 JeTaJbHUX HACAIAKIB Ha
pik y Crnosydyenux lllTatax AMepuKH 3yMOBJIEHI aH-
THUOIOTUKOPE3UCTEHTHUMH MiKkpoopraniamamu [4].

CyyacHe po3yMiHHS 6akTepiaibHuUX Hpodi-
JiB, Mojesied CTiHKOCTi 40 aHTUGIOTHKIB Ta Macll-
TabiB i30/1ATiB, 10 NPOAYKYIOTb 6eTa-JaKTaMasu
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PO3IIMPEHOTr0 CIEeKTPY Ta KapbarneHeMasH, Y KPUTHY-
HO XBOPUX MALIIEHTIB € }KUTTEBO BAXXJIMBUM [JIl BIIPO-
Ba/KeHHs1 epeKTUBHUX NiAX0/iB 10 JIiKyBaHHS, CIps-
MOBaHMX Ha 60POTHOY 3 CTIMKICTIO 0 aHTUGIOTHUKIB Ta
MOKpallleHHs pe3y/bTaTiB JIKyBaHHA Nali€EHTIB.

Maii6yTHI JOCTiKEeHHS TOBUHHI 30CepefUTHUCS
Ha OLIiHIi BIJIMBY MONEPEAHbOr0 3aCTOCYBAaHHA aHTHU-
6i0THKIB, OI[iHIIi TPOTOKOJIIB LIIbOBOTO JIIKYBaHHS Ta
[IPOBEJeHHI 030BXHIX AOC/iIKeHb AJI1 MOHITOPHUH-
Iy 3MiH y MOJeJisIX Pe3UCTeHTHOCTI Ta JOBrOCTPOKO-
BUX pe3yJIbTaTiB 1040 MeHeJ)KMEHTY NaLlieHTIB Kap-
JioxipypriuHoro npodisro.

Ilifb: gocaiauTh 0co6JIMBOCTI MiKpo6iosoriyHOrO
CHEKTPY Ta aHTHUOIOTHMKOrpaMu y KapAioxXipypriunux
Naui€HTIiB 3 rpaMHEraTUBHUM CEICUCOM.

MATEPIA/IN TA METO/IN
[IpoBesieHO peTPOCIEKTUBHUI aHaJIi3 icTopiil XBopo6
116 popocaux nanieHTIiB BiAiJieHHs IHTEHCUBHOI Te-
panii Jlep>kaBHoi yctaHOBU «HauioHa/bHUHM IHCTUTYT
cepLeBO-CyAUHHOI xipyprii imeni M. M. AMocoBa HAMH
Ykpainu» 3anepios 2020-2025 pp. Kputepissmu BKJI0-
YeHHs BU3HA4yeHO: BiK >18 pokiB, HaABHICTb Cencucy
(3a pmediHinisMu Sepsis-3) Ta BuUAiNEHHS TpaMHera-
THUBHOI $JI0pU 3 KPOBI.

JocnimxkeHHs cxBasieHe KoMmicielo 3 nMTaHb eTUKU
Ta akajieMiyHoi jo6poyecHocTi HanioHanbHU# yHiBEp-
CUTET OXOPOHHU 3/10poB’sl Ykpainu imeHi I1. JI. lllynuka
(BuTsr 3 npotokosy Ne 4/3 Bix 30 kBiTHA 2024 p.).

JlabopaTopHa JjarHOCTHMKa NPOBOJMJIACH 3a JO-
[IOMOTOI0 aHaJizaTopiB reMoky/abTUByBaHHS BACT/
ALERT 3D60 (bioMérieux, ®paHiiis) 3 BUKOPUCTAH-
HSM aepo6HUX Ta aHaepo6Hux ¢piakoHiB FA Plus ta FN
Plus. BioxiMiuHi MOKa3HMKHU CUPOBATKH KPOBi BU3Ha-
YyaJIM Ha aBTOMAaTU4YHOMY aHaJisaTtopi Selectra ProM
(ELITechGroup, Hizepsiianau) 3 BUKOPUCTAHHSIM OpHU-
riHaJIbHUX peakTHUBiB BUpoOGHUKA. PiBHI 3anmasbHuX
MapkepiB (C-peakTUBHHUU 6iJIOK Ta MPOKAJIbIUTOHIH)
BUMIpIOBaJIM METOJIOM iMyHOGJIYOPECIEHTHOTO aHa-
Ji3y Ha anaparti Finecare FIA Meter (Wondfo, KuTaii)

KP.Chyzh |

3 BUKOPUCTAHHSIM BifNnoBigHUX TecT-cucTeM. Komm-
JIEKC AO0CJiJXKeHb OXOIJIIOBAaB MiKPOCKOIIiIO, KYJbTY-
pasbHi MeTOAM Ta TeCTyBaHHA YYTJIMBOCTI O aHTHU-
MiKpOOGHUX Ipenaparis.

BusHaueHHs MiHIMa/JbHUX IHTiOYHOUMX KOH-
neHTtpanid (MIK) aHTHO6aKTepiaJbHUX MpenapaTiB
NPOBOJAMJIM aBTOMAaTHU30BaHUM METOJOM 3 BHKO-
pUCTaHHAM Mikpo6iosoriunoro anasizatopa Vitek 2
Compact (bioMérieux, ®paniis/CILIA). [lns TecTyBaH-
Hfl BUKOPUCTOBYBAJIU KapTU 4yTaAuBOCTI cepii AST-N
(Antimicrobial Susceptibility Testing), cnenudivni s
rpaMHeraTUBHOI QJIOpH.

[HTepnpeTanito oTpuManux 3HayeHb MIK Ta kate-
ropu3saiim mramiB (S - YyTIMBUHY, | — 4yTIUBUM npU
36i/bIIeHid eKcrno3unii/mpoMi>dkHui, R - pe3ucTeHT-
HUH) 3/1iMCHIOBAJIM BiATIOBIIHO A0 KJIIHIYHUX MOPOTO-
BUX 3HayeHb EBPONENCHKOr0 KOMITETY 3 TEeCTYBaHHSA
a"HTuMikpo6Hoi yyTiuBocti (EUCAST) Bepcisa 15.0 Bix
01.01.2025 [5].

Cri#ikicTh Mikpooprasi3miB kiacudikyBasach Bif-
NOBIAHO [0 MiXKHApoAHUX KpUTepiiB lleHTpy KOHTp-
0J110 Ta MPOIIaKTUKH 3aXBOpPIOBaHb, e MJIC - MHO-
»)KMHHA JIiKapcbKa pe3ucTeHTHIicTh, PJIC - posmupeHa
JiKapcbKka pe3ucTeHTHicTb, [IJIC - nmoBHa JikapcbKa
pe3ucTeHTHICTh[6].

MaTeMaTUYHUH aHaJi3 JJaHUX 3/iMCHEHO 3a J0I0-
moroto naketiB STATISTICA 10.0 ta Python 3.10.9 (3
nonepeaHboO NigroroBkoro B Excel). PisHuIfo nokas-
HUKIB BBaXKaJIu JlocToBipHOMW mipu p < 0,05.

PE3YJIBTATHU JOC/IIIKEHHSA
[IpoBefeHO aHai3 KJIIHIYHUX XapaKTepUCTUK 116 na-
1ieHTiB KapAioxipypriyHoro npodito. B focaimkensi
nepeBaXkasIv 4oJioBiku - 73 (62,9 %) nauienTta. Cepen-
Hil Bik craHoBUB 62,4 (54,0-73,0) poku. IIpu ananisi
MEpBUHHUX NPUYMH rocnitanisanii y BiggiseHHsa iH-
TeHcuBHOI Tepanii (BIT) BusiBjieHO, 10 YacTKa IJa-
HOBUX rocmitajisanii ckiana - 33,6 % (39 nauieHTiB)
BUNAQJKIB, a eKCTpeHa rocmitasaisayid CTaHOBUJA -
66,4 % (77 nanieHTiB) BUMaJKIB.

Tab6aunga 1. TlepBrHHa pUUMHA TOCTiTaMi3awil y BiJ/jifieHHs iHTeHCUBHOI Tepartii MarieHTiB
3 rpaMHeraTUBHOIO (II0pOI0

Bcboro (n=116)

I[IpuyuHMU n %
PanHil micisionepaniiiHuii nepiof (maHoBe BTpy4aHHs:) 39 33,6
Po3swmapoByoya aHeBpHU3Ma aOpTHU 18 15,5
InbeKLiHMN eHJ0KapJUT HATUBHUX KJIallaHiB 16 13,9
T'ocTpuit KOpoHApHUIM CUHAPOM 3 esieBalii€to cerMmeHTa ST 10 8,8
T'ocTpuit KOpoHapHU# cUHApPOM 6e3 esneBariii cermenTa ST 9 7,8
Jwunaraniiina kapgiomionatis, CH y cTagii sekommneHcanii 4 3,5
Tpom6GoeM6botist iereHeBoi apTepii 3 2,6
[Tapokcu3amasbHi NOpyLIeHHS PUTMY Ta IPOBiJHOCTI 3 2,6
JlekoMIleHCOBaHa KJ1allaHHa BaJia cepls 3 2,6
TocTpuit ekcysaTUBHUM EPUKAPAUT 2 1,7
lineptpodiuHa kapAiomionaTis, yckiaZHeHa MOPYLIEHHSIMU PUTMY 2 1,7
TocTpuit 6iniapHUN TaHKpPEAaTUT 2 1,7
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Ta6auys 1. [IpodosoiceHHs

Bcboro (n=116)
IIpuyuHMU n %
CTaH nicsis OpTOTOMIYHOI TpaHCIJIaHTaLlil cepuis 1 0,8
Tskka BipycHa nHeBMoOHis (COVID-19) 1 0,8
CHHAPOM «T'OCTPOTO XKUBOTA» 1 0,8
AmMinoifos cepugd 1 0,8
IHbeKUiHUI eHI0KapUT, acoLiii0BaHUH 3 BHYTPIilIHbOCEPLIEBUM IPUCTPOEM 1 0,8

[IpeBanor0yMMu NpUdYUHaMu rocoitajisanii y BIT
cepeJ, MaLiEHTIB 3 CENICUCOM, CIPUYMHEHUM IpaMHe-
raTUBHOW (JIOPOI0 CTa/M NJIaHOBe KapAioxipypriune
BTpy4aHHs - 39 (33,6 %) nauieHTiB, eKCTpeHa omnepa-
L[ig 3 NPUBOAY TOCTPOTO PO3LIAPYyBaHHA aopTh - 18
(15,5 %) mauienTis, xipypria 3 npuBojy iHdekuiiiHo-
ro egzokapauty - 16 (13,9 %) manieHTiB Ta rocTpuit

KOpPOHapHUU CUHApPOM 3 eJieBalieto cermeHTa ST - 10
(8,8 %) nauieHTiB (Tab.. 1).

3a cTaHZapTaMM BU3HAYeHH: Jpxepesia iHdekii cen-
CHCY, CIPUYMHEHOI0 IPaMHeraTuBHOI0 ¢uiopoto 3a LleH-
TPOMKOHTPOJIFO TAaTPOdiTaKTUKHN 3aXBOPIOBAHb, IEPBUH-
Ha mpu4KrHa 6yJ1a 3apeectpoBanay 30,2 % (35 narieHTiB)
BUNAJKIB, a BTOpUHHA - 69,8 % (81 nauieHT) BUNAAKIB.

Tab6aungd 2. BapiaHTu [pKepera CeTncUCy, CIPUUMHEHOTO TPAMHETraTHBHOK (JIOPOI0 Y KapAioXipypriuHux MaLjieHTiB

Bcboro (n=116)

[IpuyuHN n %
BeHTusnsITOp-acoliioBaHa MHeBMOHis 38 32,8
[Hdekuia o6sacTi xipypriuHoro BTpy4aHHs 28 24,1
[lepBrHHA 6aKTepieMis 6e3 BUSIBJIEHOTO JpKepesa 25 21,6
Karerep-aconiiioBana indekuis 10 8,6
[H}eKIis ceY0BUIIBHUX HIJISAXIB 4 3,5
[H)eKUiHHUN eHIOKApAUT 4 3,5
TpaHc/I0KaLis KUILKOBOI Gpyiopu 3 2,6
[Hdekuis iMIIJIaHTOBAaHOTO BHYTPILIHLOCEPLEBOT'O TPUCTPOIO 2 1,7
A6crec yepeBHOI TOPOKHUHU 1 0,8

IHdekLis WKipu Ta M’ IKUX TKAaHUH 1 0,8

HaliyacTime BOrHHMIAMM IpaMHeraTUBHOI iH-
¢deknii y nanienTiB BIT kapgioxipypriuHoro mpo-
bing O6ynu ypakeHHsI JlereHb BHAC/iJJOK BEHTH-
JsTop-aconidoBaHoi nHeBMoHii - 38 (32,8 %)
nanieHTiB Ta iHdekIisg o6aacTi Xipypriunoro BTpy-
yaHHA - 28 (24,1 %) nanienTiB. ¥ 21,6 % (25 na-
nieHTiB) mxepesna iHdekuii BUsABIeHO He O6yJ0
(auB. Tab. 2).

Acinetobacter
baumannii
n=21(18,1%)

Pseudomonas
aeruginosa
n=8 (6,9%)

Serratia marcescens
n=6 (5,2%)

Salmonella enterica
n=1(0,9%)

Enterobacter
cloacae
n=12 (10,3%)

3a pe3ysbTaTaMy NMPOBEAEHOr0 MiKpo6ioJsoriuHo-
ro JOCJHi/DKEHHA BUABJIEHO, L0 OCHOBHUM I'paMHera-
TUBHUM 30ygHHUKOM y mnauieHTiB BIT crana Klebsiella
pneumoniae - 60 (51,7 %) Bunajkis. YacTka rpaMmHera-
TUBHOTI0 CENICUCY BUKJIUKaHOT0 Acinetobacter baumannii
ckyana - 21 (18,1 %) Bunagoxk, Enterobacter cloacae -
12 (10,3 %) BumagkiB, a Pseudomonas aeruginosa
6ys1a 3apeectpoBaHa y 8 (6,9 %) Bumagkax (puc. 1).

Achromobacter xylosoxidans
n=3 (2,6%)

Escherichia coli
n=5 (4,3%)

Klebsiella
pneumonia
n=60 (51,7%)

Pucynok 1. EtionoriuHa cTpyKTypa TpaMHeraTMBHUX 30y/IHUKIB y Kap/ioXipypriyHuX MarjieHTiB
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JliJIeHUX LITaMiB rpaMHeraTUBHUX 6akTepiit: Klebsiella
pneumoniae, Acinetobacter baumannii, Enterobacter
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cloacae Ta Pseudomonas aeruginosa npoJieMOHCTPYBaB
BHUCOKI MOKA3HUKHM CTiMKOCTi JJ0 OCHOBHUX KJIacCiB aH-

TUMiIKpPOOHUX Mpernaparis.

Ta6aung 3. ITommpeHicTb aHTUMIKPOOHOT Pe3UCTEHTHOCTI y 30YJHUKIB CETICUCY,
CTIPUUMHEHOT0 TPaMHeraTuBHOIO (hriopoto

36yAHUKH CEeNCHUCY, BUKJIUKAaHOTO
rpaMHeraTuBHOI0 ¢Ji0poIo
I'pyna aHTHGiIOTHKIB AHTHGIOTHK Klebsiella | Enterobacter | Pseudomonas | Acinetobacter
pneumonia cloacae aeruginosa baumannii
(n=60) (n=12) (n=8) (n=21)
Kom6iHanii neninuiinis ta Amoxicillin-clavulanate 32(53,3 %) 6(50,0 %) - 4(19,0 %)
iHri6iTopis 6eTa-1aKTamas Piperacillin-tazobactam 57(95,0 %) | 10(83,3 %) 5(62,5 %) 13(61,9 %)
Cefuroxime 30(50,0 %) 6(50, %) - -
Hedanocnopam Ceftazidime 57(95,0 %) | 10(83,3%) | 7(87,5%) 13(61,9 %)
Cefepime 57(95,0%) | 11(91,7 %) 6(75,0 %) 12(57,1 %)
Ceftazidime-avibactam 2(3,3 %) - 1(12,5 %) 1(4,8 %)
Kap6Ganenemu Meropenem 51(85,0%) | 7(58,3 %) 5(62,5 %) 17(81,0 %)
Gentamicin 35(58,3%) | 4(33,3 %) 4(50,0 %) 13(61,9 %)
AwmiHorniko3uau Tobramycin 49(81,7 %) | 6(50,0 %) 4(50,0 %) 13(61,9 %)
Amikacin 41(68,3%) | 10(83,3 %) 5(62,5 %) 19(90,5 %)
dTopxiHOMOHU Ciprofloxacin 56(93,3 %) 7(58,3 %) 7(87,5 %) 19(90,5 %)
IHF16IT0§JI;II§)X(;H3THOFO Trimethoprim-sulfamethoxazole | 28(46,7 %) | 3(25,0 %) - 11(52,4 %)
. Colistin 12(20,0 %) | 4(33,3 %) 4(50,0 %) 4(19,0 %)
IMoniMikcinu -
Polymyxin B - - - -
MoHo6akTaMu Aztreonam 29(48,3 %) | 3(25,0%) - -
UMUK HA Tigecycline 16(26,7 %) | 5(41,7 %) - 4(19,0 %)
loxdaul pocorosol Fosfomycin 9(150%) | 3(250%) | 1(125%) -

Haii6inbim momvpeHuit BUAiIeHUH 3 KpoBi 30ya-
HUK, Klebsiella pneumoniae, XapakTepu3yBaBCs BH-
COKMM piBHEM pe3UCTEeHTHOCTi [0 OeTa-JaKTaMiB:
YacTKa LITaMiB, CTIMKUX [0 3axUILeHUX MeHilUJiHiB
(ninepanuiin-Tazo6akTaM) Ta nedasocnopuHis [1-1V
nokoJstiHb (uedTasugum, nedenim), ckaana 95,0 %.

3a [JaHUMM [JOCHi[PKEHHS BUSBJIEHO BHCOKUU
piBeHb pPEe3UCTEHTHOCTI [0 KapbameHeMiB (Mepo-
neHeM - 85,0 %) Ta ¢TopxiHOJMIOHIB (UmpodIoKCa-
uuH - 93,3 %). BogHovac HaliBUILy aHTH6GaKTepiaab-
HY aKTHBHICTB in vitro mogo K. pneumoniae 36eperau
npenapatu pe3epy: dpochominuH (15,0 % pe3ucreHT-
HocrTi), kosticTuH (20,0 %) Ta TairenukJiu (26,7 %).

Jns Acinetobacter baumannii 3adikcoBaHO BHCO-
KHU piBeHb CTIMKOCTI /10 aMiKanluHy Ta [UIpodIoKca-
uuHy (90,5 % aaa 060X mpenaparTiB), a TaKoX KpH-
TUYHO HU3bKY YYTJAHUBICTb 0 MeponeHemy (81,0 %
pe3vcTeHTHUX ITaMiB). Haibinbmw edeKTHUBHUMU
npenapataMmu s epajukauii A. baumannii 3anu-
IAKTbCA KOJIICTUH 1 TaWTelUKJiH, 10 SKUX BUSBUJIU
cTiikicTb sinme y 19,0 % izonaTis.

Y rpyni HebepMeHTyOUUX 6akTepil Pseudomonas
aeruginosa BUSIBJIEHO 3HA4Hy pPE3UCTEHTHICTb [0
nedrazugumy Ta nunpodsokcanuny (87,5 %), a Ta-
kox no uedemnimy (75,0 %) i meponeHemy (62,5 %).
Halikpami nokasHUKU 4YyTAUBOCTI y Pseudomonas
aeruginosa BiA3HAaYeHO A0 HOBITHIX KoMOGiHamik

(nedrasuaum-aBibakTam - 12,5 % criiikocti) Ta doc-
dominuny (12,5 %).

Cepep i3onsaTiB Enterobacter cloacae cioctepirascs
BHCOKUM piBeHb cTilikocTi fo nedenimy (91,7 %) Ta ami-
Kaiuay (83,3 %), a TakoX 0 mineparuiH-Ta3o06aKTa-
My (83,3 %). [Ipu boMy MeporneHeM i [unpodoKcaluH
6ysnu HeedekTUBHUMU y 58,3 % Bunajkis. TepaneBTHY-
HUM TOTEeHLia/] WOJ0 I[bOro 36yAHUKA 36eperyiu Tpu-
MeTonpuM-cyibdaMeTokcasos, ¢pocdomMinuH Ta a3Tpe-
oHaM (piBeHb pe3ucTeHTHOCTI — 25,0 %) (gUB. Tab1. 3).
Y cTpykrypi i3onsaTiB Klebsiella pneumoniae nepeBaxa-
104oto ctasa Kateropisg MJIC - 70,4 % Bunazkis, 4acTka
PJIC cra"oBua 25,9 %, I1JIC - 3,7 % BunaKiB, a IiTaMU
kateropii He-MJIC/PJIC/I1JIC He 6ysiv BUsiBsieHi (puc. 2).

[lpu pocnimkeHHi ¢eHOTHUNA aHTHGIOTHKOpPE3MC-
TeHTHOCTi Acinetobacter baumannii nepeBaxasnu I1JIC
30y HUKHU - 61,9 %, npu iboMy 23,8 % 11TaMiB He BUSIBU-
JI1 03HAaK MHOXXMHHOI cTilKoCTi, KJacudikoBaHi sk He-
MJIC/PJIC/IIJIC,9,5 % BinHeceno o P/1C,a4,8 % - mo MJIC.

3a  pesysbTaTaMd  OLIHIOBAaHHA  30YAHUKA
Enterobacter cloacae: 50,0% cknaganu I1JIC-mutamu,
41,7% - PJIC, 8,3% - He-MJIC/PJIC/IIJIC, Toai sik KaTe-
ropisst MJIC He Gy/1a BUsIBJIeHA.

Y nonynsuii Pseudomonas aeruginosa 6yso 3adik-
coBaHO HaWBuIMK Bixcorok IIJIC - 85,7%, a 14,3%
i3onsATiB Hanexanu fo kateropii P/IC; iHmux peHoTH-
NiB PE3UCTEHTHOCTI BUSBJIEHO He GyJI0.
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PucyHok 2. CTpyKkTypa heHOTUITiB aHTUOi0TUKOPE3UCTEeHTHOCTI TPaMHeraTUBHUX 30yIHUKIB

OBI'OBOPEHHA

YucneHHi focCai>)KeHHS TOKa3au 3pOCTaHHS MouMpe-
HocTi iHdeKLil, cHpUYNHEHUX IPaMHEraTUBHUMU OaK-
TepisiMU 3 MHOXKHHHOIO JIIKapChKOI0 CTiHKiCTI0, 0C06H-
BO cepe/i rocriTasizoBaHuX MauieHTiB [7]. 3a JaHUMHU
MiXKHapoAHoOTo AociaimkeHHs Padmaja et al. sike oninro-
BaJIO MOIIMPEHICTh rpaMHeraTUBHUX 6akTepii 3 MJIC,
PJIC Ta IIJIC, Klebsiella spp. 6yna HaUMOUIMPEHIIIO0
rpaMHeraTUBHOIO 6akTepiero B 34,9 %, Escherichia coli
B 30,8% Ta Pseudomonas spp. B 18,6 % Bumnakis. 3riJHO
3 jauuMu Padmaja et al, y 66,3 % BuJiieHUX i30/14TiB
6ys10 3adikcoBano MJIC. L1 pe3ysbTaTH 0GIPYHTOBYIOTh
3pPOCTaHHS MOLIMPEHOCTI Pe3UCTEHTHUX wTaMiB [8].

3rifHO 3 MDKHApOJHUMU JAHUMHM, piBeHb pe3Hrc-
TEHTHOCTI Z10 aHTHUGioTHKIB mepuoi Ta Jpyroi JiiHik
(aMOKCHKJIaBy, aMIiIUIiHY-Cy/IbOaKTaMy, 1edasocro-
pUHIB, JieBodJIOKCAL[MHY Ta reHTaMilluHy) He NepeBU-
nyBaB 60%. BopgHodac mpemapaTy pesepBy, 30KpeMa
KapOaneHeMH, MiHOLMKJIIH Ta MinepanuiiH-Ta300akK-
TaM, [IPOJIEMOHCTPYBaJIY BUIY epeKTUBHICTD i3 oKas-
HUKaM{ 4yT/UBoOCTi B Mexax 60-80 % [9, 10, 11, 12].

Takoxk anasiiz mnpodiniB aHTHUGIOTHKOpE3UC-
TEHTHOCTI INpPOBiAHUX TpaMHeraTUBHUX IaToOre-
HiB (Klebsiella pneumoniae, Enterobacter cloacae,
Pseudomonas aeruginosa, Acinetobacter baumannii) B
HaLIOMy JOCJ]i/KeHI NMpoJeMOHCTpYyBaB 3arpo3JINBO
BUCOKIi piBHI CTIHKOCTi /10 OCHOBHHUX KJaciB aHTHOAK-
TepiaJIbHUX IpenapariB, IO BUKOPUCTOBYIOTHCA Y
BIT. OTprMaHi faHi y3roJpKyrTbCA 3 MiXXHApOJAHUMU
pesysbTaTaMu. Tak 3a pe3y/abTaTaMU J0CJaiKeHHs
Davoudi et al., yactora iHdekIii KpoBi cTaHOBUJIA
8,55 %. Yacrora 6akrtepidi, mo npoaykywoTb ESBL,
ctaHoBusa 14,28-71,42 % cepen Enterobacteriaceae
spp. Yci BugineHi izonsatu Acinetobacter.spp. manu
MJIC [13]. B pocnimxenni Kiya et al. rpaMHeraTuBHi
G6akTepil JleMOHCTPyBa/JM BUCOKY CTiHKiCTb A0 Iie-
¢danocnopuHiB TPeTbOro Ta YETBEPTOro MOKOJIiHb,
siKa KoJsiuBaJsiacs Bij 66,7 no 80 % [14]. Taki pe3ysb-
TaTU MOXYTb 3yMOBJIIOBATH HEOOXiAHICTh HIMPOKOTO

3aCTOCyBaHHA Npenaparis pe3epsy (mosiMikcuHiB, rii-
LUJILMKJIIHIB) Ta BIPOBa/pKeHHsI HOBUX iHTi6iTOp-3a-
XUILeHUX 6eTa-JTaKTaMiB y KIIHIYHY NPaKTHKY.

OTpuMaHi HaMM [laHi CBiA4aTh NpoO Te, 1O MOIMYy-
JIALis rpaMHeraTUBHUX 30yJHUKIB Yy JOCIiKyBaHIN
BUOIpIi ckaamaeThesa 3 mramiB i3 MJIC Ta PJIC. Oco-
6JIMBY yBary npuBepTae nepeBakanHs penorumny [1JI1C
y P aeruginosa ta K. pneumoniae, 1110 3Ha4HO 06MeKye
MOKJIMBOCTi aHTHGaKTepiasbHOI Teparii.

BUCHOBKUA
1. 3a pe3ysbTaTaMy [AOCJAi[KEHHS YacTKa IMJIAaHOBUX
rocnitanizanivt y BIT cknana 33,6 %, a eKCTpeHUX -
66,4 % BUMAJKiB.
2. [lepeBaxkalo4nM JpKepeJsioM CeIllCUCY, CHPUYUHEHOT O
rpaMHeraTuBHO0 $JIOPOIO B JOCJiKEHHI cTajla BTO-
puHHa iHdekuig - 69,8 % BUMAAKIB.
3. OCHOBHMMHU BOTHHIIIAMU I'paMHeraTUBHOI iHpeKuil y
nanienTiB BIT kapaioxipypriudoro npodiaro 6yau ypa-
J)KeHHA JIeTeHb BHACJIZIOK BEHTHJIATOP-acoLiOBaHOI
nHeBMOHii Ta iHdeKI11is 061acTi XipypriuHoro BTpy4aHHsI.
4. 3a JaHUMHU J0CTiJKEeHHS BUSIBJIEHO BUCOKHH piBEHb
pesucteHTHOCTI B Klebsiella pneumoniae o kap6are-
HeMiB Ta PTOpPXiHOJIOHIB
5. Cepep ycix BuAineHUx 36yJHUKIB KPUTUYHUM pi-
BeHb MAaHPEe3UCTEHTHOCTi 3adikcoBaHO y momyssiil
Pseudomonas aeruginosa (85,7 %).

BIZIMOBA BI1/J BIJITOBIJAJ/IBHOCTI
ABTOpH 3asBJIAIOTH, 1110 BUCJIOBJIEH] y NOAAHIN CTATTI
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTAHOBH.

KOH®JIIKT IHTEPECIB
ABTOpHM 3asABJAAThE NPO BiACYTHICTH KOHPJIKTY iH-
Tepecis.
OIHAHCYBAHHA
3oBHiwWHI mxepesa iHaHcyBaHHA | NiATPUMKHU 6yau
BiacyTHi. [oHOpapu a6o iHui koMneHcanil He BUIJIa-
YyBaJIACA.
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Antibiotic resistance profile of gram-negative sepsis pathogens
in cardiac surgery patients

Background. The spread of Gram-negative pathogens with acquired antimicrobial resistance mechanisms is
one of the major challenges in modern intensive care. In the management of sepsis in cardiac surgery patients,
the critical factor is not the infection itself, but rather the rapid evolution of pathogens from the MDR phenotype
to XDR and PDR categories.

Aim: to investigate the microbiological spectrum and antibiotic resistance profiles in cardiac surgery patients
with Gram-negative sepsis.

Materials and methods. A retrospective analysis of the medical records of 116 adult patients in the Intensive
Care Unit of the State Institution “Amosov National Institute of Cardiovascular Surgery of the National Academy
of Medical Sciences of Ukraine” was conducted for the period 2020-2025. The inclusion criteria were defined
as: age >18 years, presence of sepsis (according to Sepsis-3 definitions), and isolation of Gram-negative bacteria
from blood. Interpretation of the obtained minimum inhibitory concentration (MIC) values and categorization
of strains were performed according to the clinical breakpoints of the European Committee on Antimicrobial
Susceptibility Testing (EUCAST). Antimicrobial resistance was classified according to international CDC criteria.
Results. An analysis of the primary reasons for ICU admission revealed that elective admissions accounted for
33.6% of cases, while emergency admissions constituted 66.4%. The predominant reasons for ICU admission
among patients with Gram-negative bloodstream infections were elective cardiac surgery - 39 (33.6%) patients,
emergency surgery for acute aortic dissection - 18 (15.5%) patients, surgical treatment of infective endocarditis -
16 (13.9%) patients, and ST-segment elevation acute coronary syndrome - 10 (8.8%) patients. Among Klebsiella
pneumoniae isolates, the category of pan-drug-resistant (PDR) pathogens was predominant (70.4% of cases),
while in the Pseudomonas aeruginosa population, PDR was recorded in 85.7% of cases.

Conclusions. The high prevalence of multidrug-resistant and pan-drug-resistant strains among Gram-negative
flora in the ICU necessitates the implementation of effective treatment approaches. Optimization of antibiotic
therapy regimens is a priority task for overcoming resistance and improving the effectiveness of medical care
for this patient group.

Keywords: Antibiotic resistance, gram-negative flora, intensive care, cardiac anesthesiology, cardiac surgery.
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KniHiko-¢yHKIioHa/IbHI 0C00/TMBOCTI MOCTKOBIAHUX CTaHIB
y My/JIbTUMOPOiIHUX OHKO/IOTiYHUX MaLli€eHTIB
Ha eTarli MiATOTOBKHY /10 CNieljia/IbHOrO0 JIiIKyBaHHA

Abstract. MeTor po6oTu 6ysio chopMyBaTU OGI'PYHTOBAHI MPUHIUIHN JiarHOCTUYHOI OI[iHKU TMOCTKOBiJHUX
CTaHIiB y OHKOJIOT{YHUX Mali€HTIB i3 My/JbTUMOpPOGIZHICTIO 3 ypaxyBaHHSM CYNyTHIX 3aXBOpIOBaHb Ta
cnenundivyHoro sikyBaHHsA. O6cepBaliiiHe TOPiBHANIBHE KJiHIYHE HOCTiPKeHHsI TPOBeIeHO Ha 6a3i ep>kaBHOL
ycTtaHoBU “lHcTUTYT MenuuHol paziosiorii Ta oHkosiorii HamioHasnbHOI akajgemii MeAMYHUX HAyK YKpaiHu’
(ciuenb 2022 - siuneHb 2024) Ta oxonusio 130 oHKOMAIiEHTIB Ha eTari MATOTOBKY /10 CIENiaIbHOTO JIiIKyBaHHSA
JUIs1 OLLIHKM KJIIHIYHUX NPOSIBiB, NOKa3HUKIB QYHKIIIOHAJIBHOT'O CTaHY CePLieBO-CyJMHHOI i JIUXalbHOI CUCTEM
Ta KOMIT'I0TepHO-TOMOrpadiuHUX XapaKTepUCTHK JiereHb y XBOPUX 3 HasBHicTio i BifgcyTHicTio COVID-19
B aHaMHe3i. Pe3ysbTaTu 3acBifuu/y, 110 y NaAlliEHTIB 3 OHKOJIOTIYHOIO MATOJIOTIED Ta KOPOHABipyCHOIO
XBOpO6OI0 B aHaMHe3i yacTile BUsABJAsIMCA acTeHis (86,5 %), 3anuika (47,7 %), kamwens (37,3 %) i imemivyni
3minu cermeHnTa ST (22,4 %) nopiBHsiHO 3 KOHTpOoJieM (79,4 %, 36,5 %, 22,2 % 19,5 % BignoBigHO), 1110 CBiAYHIO
npo ¢opMyBaHHSA CTIHKOT0 Kap/AiopecmipaTOpHOro Ta CyOKJIiHIYHOTO Kap/ialbHOTO MPodio MOCTKOBIAHOTO
crany. [lopyuieHHs: PyHKIil 30BHIIIHBOrO AUXaHHS [0 MOYATKy CleliaJbHOro JiKyBaHHsI PEECTPyBaJIMCS
y 37,3 % mnaijieHTiB 3 KOPOHaBipyCHOIO XBOpOo6OI0 B aHaMHe3i Ta y 23,8 % 6e3 Hel, mepeBaXKHO 32 PaxyHOK
PECTPUKTHUBHUX 3MiH, L0 BiJJo6pa)kajo 3HMKEHHS BEHTWJALIMHUX pe3epBiB. Ha erani ogHoMicsuHOro
nic/asiKyBaJIbHOTO — CIIOCTEPEXXeHHsI B OCHOBHIM rpymi 3adikcoBaHo 36ijbllIeHHS INpPeACTaBJeHOCTI
pPeCTPUKTUBHUX MopylieHb Ha 35,8 % npu 36epexeHHi cTabisbHOI KOMIT'IOTepHO-TOMOTpadivHOi KapTHHU
3 IBOGIYHUMHU CYyOIJIEBPIbHUMHU iHTEPCTULiaIbHUMH 3MiHAMH, 10 CBiTYU/IO Ha KOPUCTh MOCTKOBiAHOrO, a
He MeTacTaTUYHOrO 4Yu MOCTIPOMEHEBOro reHesy 3MiH. OTpuMaHi pe3yJbTaTH MOKa3aJH, L0 NepeHeceHUun
COVID-19 y MyabTUMODPOIHUX OHKOJIOTIYHMX TNalieHTIB ¢GopMye CTIHKUN KIiHIKO-QYHKLiOHAIbHUN
KapziopecnipaTopHuil nmpodisib Ha eTami MATOTOBKU A0 JiKyBaHHA. JlaHi AOWiNBHI AJiS BUKOPUCTAHHSA
OHKOJIOTaMHU, paZlioJIoraMy M KapZioJioraMy creliiasli3oBaHUX 3aKJIaJliB IPU Nepe//IiKyBa/IbHIH OLiHIIi pU3UKIB
Ta iHTepnpeTanii kapZiosereHeBux 3MiH mnicsasg COVID-19.

KnrouoBi 10Ba: pecTpPUKTHMBHI INOpYLIEHHS; IHTepCTUI[ia/bHI ypakeHHs; TOpYLIEHHS BeHTUJALI];
dyHkuioHanbHUH fedinuT; KoM IoTepHa ToMorpadis; KapAiopecnipaTopHUl pe3epB
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BCTYII

36i/blIeHHS] KiJTbKOCTi OHKOJIOTIYHUX TMali€eHTiB i3
MYJIBTUMOPOi/JHOIO CTPYKTYPOIO 3aXBOPHOBAHOCTI mic-
Jis1 nepeHeceHoi COVID-19 (kopoHaBipycHOi XBopo6u
2019 poky) 3ymoBI0€ GOPMyBaHHSA CKJIAJHUX KJIiHi-
KO-J1iarHOCTUYHUX CUTYAIliH, 1[0 TOTPEeOYIOTh OKpeMo-
0 HAyKOBOTO aHaJli3y. 3riiHo 3 oLiHKaMHu BcecBiTHBOI
oprasisanii oxoponu 3zo0pos’ss (BOO3) [1], 6su3bKO
6 % naLieHTIB i3 NepeHeceHO0 KOPOHABIPYCHOK XBO-
po6oi0 MalTb MepPCUCTyoUYi K/iHIYHI MposiBU micis
3aBepIleHHs rocTpoi ¢pasy, nepeBaxkHO 3 GOKY pecri-
paToOpHOI cucTeMHu. B OHKOJIOTIYHUX XBOPUX L 3MiHU
HaKJIa/Ial0ThCA Ha HACTIAKY cneludiyHOro npoTUIyX-
JINHHOTO JIiKyBaHHA Ta BikoBi a6o ¢oHoBI maTosorii,
10 YCKJIAJHIOE IHTeprpeTaniro KOMII IOTEPHO-TOMO-
rpadiyHol kapTuHU. HesocTaTHbO TovyHa JudepeH-
LiliHa JiarHOCTUKA TaKUX CTaHIB MOXXe NMPU3BOJUTHU
Jl0 TOMUJIKOBOI OL[iHKH Iepebiry 3aXBOpIOBaHHS, He-
06I'pyHTOBAaHUX KOPEKIiH Teparmil Ta noripiieHHs Kili-
HIYHUX pe3y/bTaTiB.

[TocTKOBIAHMN CUHAPOM Y MALiEHTIB i3 XPOHIYHU-
MU 3aXBOPIOBAHHAMHU DPO3IJIALAETHCA AK TPUBAJIUHN
6araTOKOMIIOHEHTHUH KJIIHIYHUU cTaH, nepebir ssKoro
BHU3HAYAETbCA IOEAHAHHAM 3a/IMIIKOBUX HACAIAKIB
indexkuii SARS-CoV-2 (kopoHaBipyc TSXXKOT0 rOCTpPOro
pecnipaTopHOro CHHAPOMY 2) Ta CynyTHbOI naToJiorii.
Y npocneKTUBHOMY JOC/IPKEHH] YKpaiHCbKOI KOrOpTH
0.Honchar et al. [2] 6y/10 BCTaHOBJIEHO, 1[0 IEPCHUCTEH-
I[isl CUMIITOMIB IMOCTKOBIAHOTO CHHAPOMY 36epirasacs
L0OHalMeHIIe npoTsAromM 12 micAyiB micas rocmitasi-
3arii, a HassBHICTb /IBOX i GiblIIe XPOHIYHUX 3aXBOPIO-
BaHb acoljil0BaJjiacd 3 BUILOK YACTOTOK JUXAJbHUX I
CHUCTEMHHUX MOpylLIeHb. ABTOpaMH 6y/I0 IOKa3aHo, 1[0
KOMOpO6iaHMN PoH BIIMBAE HA TeMNU QyHKI[iOHAb-
HOTO Bi/JHOBJIEHHsI Ta KJiHi4HY BapiabeJsbHIiCTH moO-
CTKOBIHUX MNpOABIB. Y KJIIHIYHOMY CIOCTEpeXXeHHI
A.V. Payenok & 0.-N.A. Bakun [3] 6y/10 BUsIBJIEHO, 1[0
aCTeHIYHUN CUHJAPOM i 3HM)KEeHHH NOKa3HHUKIB AKOCTI
YKUTTS BiZ[I3HAYaIOThCA Y 0Ci6 i3 chopMOBaHUM MOCTKO-
BiZJHUM CTaHOM He3aJIeXKHO BiJ TSXKKOCTI rocTpoi pasu
indekuii. JlocnigHUKY TOBeJH, 0 HASABHICTb CyNMyT-
HBOI IIATOJIOTIi IOCUJIOE TPUBAJICTb I BUPAXKEHICTb
dyHKIiOHAIbHUX 06MeXeHb. AHai3 BiggaseHUX
HacaigkiB COVID-19, npoBegenun M. Marushchak et
al. [4], 3acBiguuB, 1110 BiK i CYKynHUN KOMOPOiJHUH TH-
rap BUCTYTAITh He3a/IeXKHUMHU MoJidikaTopaMu Kili-
HIYHOTO Iepebiry MmocTKoBiZHOTO CUHAPOMY. Y po6OTi
Oy/10 3’siCOBaHO, 0 30iJbLIeHHS KOMOPOiAHOro Ha-
BaHTaXXeHHHA Ha TJIi CTApIIOTO BiKy CYNPOBOJXKYETbCSA
YCKJIAJHEHHAM KJIIHIYHOI KapTUHU TAa MEHLI IIPOrHO-
30BaHOI0 TpaekTopieo BigHoBJseHHsS. C.D. Russell et
al. [5] 6yJi0 06rpyHTOBAHO, [0 MYJIBTUMOPOIAHICTE TPU
COVID-19 ¢opmye HOBUM KiiHIYHMEI npodinb nanieH-
Ta, AKUW He 3BOJAUTHCA [0 CyMHU OKPEMHX HO30JIOTIY-
HUX cTaHiB. CaMe B3aEMOJi XPOHIYHUX 3aXBOPIOBaHb
BU3HAYa€ CKJIAAHICTh KJIHIYHOI OLIHKHY Ta MOAAJIbIIOT
crparudikanii nanieHTiB y noctindekiiHoMy nepiozi.

Clinical and functional features of post-COVID conditions
in multimorbid oncological patients at the stage of preparation for special treatment

[TocTkoBiAHI ypakeHHd JiereHb GOpMYyOTh CTiH-
KU CIeKTp KOMI'I0TepHO-ToMorpadidyHuX 3MiH,
iHTepnpeTanisda AKUX 3aJeXUThb BiJj 4acOBOI AHWHaMIi-
KU Ta KJIHIYHOIO KOHTEeKCTy. B y3arajibHeHHI KJi-
HiKOo-mpoMeHeBUX crnoctepexxeHb Yu.l. Feshchen-
ko et al. [6] 6ys0o moka3aHo, IO MicJas MepeHeceHOoi
COVID-19 nepeBaxaloTb iHTepCTHULia/JbHI NaTepHU Y
BUIJIA/|i PETUKYJISPHUX 3MiH, CyOIIeBpaJbHUX CMYT
Ta IEepPCUCTYIOYUX [apeHXIMaTO3HUX VIUiJbHEHD,
AKki 36epiraloTbcs NpPOTATroOM KiJbKoX MicaniB. Byso
BCTAaHOBJIEHO, W10 IIOBiJIbHA perpecigs TaKuUX 3MiH
CTBOPIOE TEepeAyMOBH JJisl iX XUOHOI iHTepnpeTarii
AK NPOTrpecyBaHHs XPOHIYHOI JiereHeBol NaTOJIOTIL
Y kJiHiKO-peHTreHoJsioriyHOMy Ta MOpQooriYyHOMY
anaJsizi Yu.l. Feshchenko et al. [7] 6yno nigTBepaxe-
HO, 1110 MOCTKOBIiAHI $i6po3omno/i6Hi MepedbysoBU He
3aBX/J U MAlTb KOpeJIALiI0 3 aKTUBHUM 3allaJIbHUM
npouecoM. ByeHuMu HaroJsiomyBasocsd, IO BifCyT-
HiCTh ypaxyBaHHsI MopdosioriyHoro cy6crparty mif-
BUIIYE PU3UK JAIarHOCTUYHUX NOMHUJIOK. Pagiosio-
riYHi HaCJAiAKA MOCTKOBIZJHOTO CUHAPOMY IOKa3ajau
M.V. Krasnoselskyi et al. [8] 3’scyBaBmy, 10 epcu-
CTy04i 3MiHu KoMI'toTepHOi ToMorpadii (KT) Haksa-
JlaloThbcsl Ha GoHOBI abo TepameBTUYHO iHAYKOBaHI
ypakeHHsI JilereHb. ABTOPH BiJj3HauuJIy, 1110 6e3 ypa-
XYBaHHA 4YaCOBUX XapaKTEPUCTUK TaKi 3HaXiAKU MoO-
KYTb OYTH NOMHUJIKOBO TPAKTOBAHI fIK MeTacTaTHUYHi
abo mocTmpoMeHeBi. Y AoC/iPKeHH] JiarHOCTHYHOL
TouHOCTi J.E. Lee et al. [9] 6y/s10 mpoJeMOHCTPOBAHO
o6MexXeHy BiJITBOPIOBAHICTb pO3MeXyBaHHS MOCT-
KOBIJHUX pe3Uu/JyaJIbHUX 3MiH Ta IHTepCTULia/JbHUX
JleTeHeBUX ypa)KeHb HaBIiTb cepej, JOCBiJYeHUX pa-
JAiosioriB. 3a pe3sysbTaTaMM aHaJji3y BCTAaHOBJIEHO,
110 HEXTYBAaHHSA CTaHAAPTU30BaHUMU KpUTePiAMHU Ta
KJiHIYHUM aHaMHe30M O06MeXyBasio HaJ[ilHICTh iH-
TepnpeTanil KT-ganux.

OHkosioriuHui nporec i cnenudiyHe NPOTUNYX-
JIUHHe JiKyBaHHS1 GOpPMYIOTh [JJOAATKOBI YMHHUKH,
10 YCKJIAJHIOIOTh iHTepnpeTalio KOMI' I0TEPHO-TO-
MorpadiyHuX 3MiH y marieHTiB micjs nepeHeceHOI
COVID-19. Y kniniuHoMy aHazi3i nepe6iry COVID-19
B OHKoJioriyHuX naiieHTiB D. Bursac et al. [10] 6yso
MI0Ka3aHo, L0 JiereHeBi ypaxkeHHs QOpPMYIOTbCS Ha
TJII aKTUBHOTO NPOTUNYXJUHHOIO JIIKyBaHHA Ta Cy-
NPOBO/KYETBHCA KJIiHIKO-paziosoriuHor Bapiabesb-
HicTro. JlocsiiTHUKaMX BCTAHOBJIEHO, 110 MOEJHAHHSA
iHpeKLiliHOrO ypakeHHsl JiereHb i3 TepaneBTHUYHO
IHAYKOBAaHUMU 3MiHaMU YCKJIAJHIOE IHTeplpeTayiro
BisyasrizanilHUX JaHUX i OLiHKY Mepe6iry oCHOBHO-
ro saxBoprooBaHHA. Ilif 4yac BUBYEHHs YCKJaJJHEHb
M.V. Krasnoselsky et al. [11] npoageMoHCcTpyBaJy, 10
MOCTKOBIIHI JiereHeBi 3MiHU B OHKOJIOTIYHUX Malji€H-
TiB MacKyoTb a60 iMiTYIOTb IPOSIBU NOCTIPOMEHEBO-
ro nHeBM0¢$i6p0o3y Ta MeJUKaMEHTO3HO iH/[yKOBaHUX
nyabMOHITIB. Takox 3a3Hayasiocs, 10 BiACYTHICTb
iHTerpauil JaHux po TepaleBTUYHUM aHaMHe3 i 4a-
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COBY ZIMHAMIKy 3MiH MOe MiZiBUIyBaTU PHU3UK XU6-
HOI /1iarHOCTHUKHU Ta HEOOI'PYHTOBaHOI KopeKIil JiiKy-
Ba/IbHOI TAKTUKH.

[Tonpu HasABHICTb YUCJIEHHUX POBIT, IPUCBIYEHUX
MIOCTKOBiIHOMY CHHApPOMYy Ta Iepebiry oHKoJoriy-
HUX 3aXBOPIOBaHb, 3a/IMIIAIOTLCA HEAOCTAaTHLO CHC-
TeMaTU30BaHUMH MiAXoAu A0 AudepeHIiliHOl iHTep-
npetanil KT-3MiH y My/ZbTHMOpPO6iAHUX OHKOJIOTTYHUX
NaLieHTiB 3 ypaxyBaHHSAM KoMop6isgHOTro $GoHY, crernu-
¢divHOrO JIiIKYBaHHS Ta YacoBOi JMHAMIKU MOCTKOBiJ-
HUX YpaXKeHb.

MeToto JjociKeHHs 6yJ10 06IPYHTYBATH MiJX0 U
J0 AIarHOCTUYHOI iHTepnpeTauil MOCTKOBIAHUX CTa-
HIB Y MYJbTHUMOPGIHUX OHKOJIOTIYHMX Malli€HTIB 3
ypaxyBaHHsIM KoMoOpPO6ifHoro ¢oHy Ta crnenupiyHoro
JIiKyBaHH{. BifgmoBizHO A0 MeTH AocCaimkeHHs Oy/id
BHU3HA4YeHI Taki HanpsAMU 3aBJaHb: OXapaKTepU3yBa-
THU KJIIHIYHI Ta BidyasisaluilHi NposABU NOCTKOBIAHUX
CTaHiB y MyJIbTUMOPOIHUX OHKOJIOTIYHUX MAaIiEHTIB;
BU3HAYMUTH JliarHOCTUYHI KpuTepil Audepennianii no-
CTKOBIJIHUX 3MIiH JIereHb 3 MeTaCTaTUYHUMHU yparKeH-
HAMHU Ta NOCTHpPOMeHeBUM Gi6PO30M 3 ypaxyBaHHAM
TepalleBTUYHOI0 aHaMHe3y Ta 4YacoBOI JAWHAMIKW;
y3araJbHUTHU pe3y/JbTaTH BJIACHUX eMIIIPpUYHUX CIIO-
cTepexeHb i chOpMyJII0OBAaTU NPAKTHUYHI peKOMeHAallii
JJIS1 KJIIHIYHOT OHKOJIOTTI.

MATEPIA/IN TA METO/IN
JocnigpkeHHs1 BUKOHAHO sIK oGcepBaliiiHe mnopiB-
HAJIbHE KJIIHIYHe 3 aHaJ/li30M BJIACHUX KJIIHIYHUX Ta
$yHKIiOHAJIbHUX TIOKAa3HUKIB Yy TO€/JHAHHI 3 y3arasb-
HEHHAM [JaHUX ICHYHYUX KJIHIYHUX JOCJi[KEHb.
KuiHiuHME eTan fgocaifi>keHHd 3/1iHCHIOBABCA Y BiAi-
JIeHHI pafianiiiHoI OHKOJIOTII, IpOMeHEeBOI MaToJIOri],
peabiniTanii Ta masiaTUBHOI MegUIIMHHU, KJIiHIYHOI
OHKOJIOTII Ta reMaToJiorii, a TaKo>X OHKOJIOTI4HO] Xi-
pyprii fep:xaBHOI ycTaHOBU “lHCTUTYT MeAUYHOI pa-
Aiosiorii Ta oHKoJsiorii HanioHanbHOT akaaeMii meiuy-
HUX HayK YKpaiHu”, 110 Ma€ YUHHUN aKpeJuTaI[iiH N
ceptudikat MiHicTepcTBa 0XOpOHM 3/0pOB’st YKpa-
iHn N2 014402 i nineHsi0 Ha NPOBA/)KEHHS MeAUY-
Hol npakTuku Al No. 600389. Kniniunui etan gociui-
JPKeHHs OYB NpoBeieHUH y nepioa 3 ciuns 2022 poky
no sivneHb 2024 poky Ta 6yB CIpsIMOBAaHUH Ha OL[iHKY
kJiHIYHUX | PyHKIiOHAIBHUX MPOSBIB MOCTKOBI/IHO-
0 CTaHy Yy OHKOJIOTIYHUX MAaLi€EHTIB y BHU3HA4YeHIH
KJIIHIYHIN To4li mepej MOYaTKOM CIeLiaJlbHOTO Ji-
KyBaHHs. O6paHUi 4YacoBUHM iHTepBaJ 3a0e3MeYrB
yHidpikoBaHi ymMoBM KJiHiYHOTO, QYHKLiOHAIBHOTO
Ta KoMI'lIoTepHO-ToMorpadiuHoro o6crexxeHHs i pe-
Npe3eHTAaTUBHICTb BUBIPKH /1151 TOPiBHAJBHOIO aHa-
J1i3y Mixk rpynamu. /laHe KiiHi4He A0C/iAKEeHHS 3/111-
CHIOBAJIOCA 3a y4acT XapKiBCbKOTO HaljiOHAJbHOTO
yHiBepcuTeTy imeHi B.H. Kapasina B mMexax Hayko-
BO-ZI0C/TiZIHOT po6GOTH, 3apeECTPOBAHOI y Jlep>KaBHO-
My peectpi 3a HoMepoMm 0124U002945 (TepmiH BU-
KOHaHHA 3 KBiTHA 2024 poky no kBiTeHb 2027 poky).

M. Havrylenko & R. Spuziak I

3arasioM o6¢cTexxkeHo 130 OHKOJIOTIYHUX MalliEHTIB
i3 MopdoJsioriyHo MiATBEPAKEHUM 3JI0IKICHUM HOBO-
YTBOpPeHHAM. /lo OCHOBHOI I'pynu yBIHLLIO 67 XBOPUX
3 OHKOIIATOJIOTIEI0 Ta NepeHeCeHO KOPOHaBIpyCHOIO
XBOpPOOOIO B aHaMHe3i, ToZi sIK 0 KOHTPOJILHOI OYJ/I0
BKJIFOYEHO 63 MalliEHTH 3 JIOBEJIEHUM OHKOJIOTIYHUM
3axBoproBaHHAM 6e3 COVID-19 B anamHesi. Bizn6ip
MauieHTiB 3/1iiCHIOBA/IM Ha eTali MiArOTOBKHU /10 CIie-
LiaJIbHOTrO JIIKyBaHHA Ha MifCTaBi aHa/li3y MeJUYHOI
JIOKyMeHTallil, 1o MiITBep/AKyBaJia HassBHICTb a60 Bif-
cyTHicTh KOpoHaBipycHoI iHdekwii. BikoBuii nianasox
NaLiEHTIB OCHOBHOI Py CTAaHOBUB Bif, 36 710 84 po-
KiB i3 MeJjiaHOI0 62 pokH; cepel; HUX 6ysio 21 4os10Bik
i 46 xiHOK. BikoBUI iHTepBaJl MaLi€HTIB KOHTPOJIBHOL
rpynu oxorunoBas Bif 42 1o 80 pokis (MeziaHa 61 pik);
40J10BiKiB 6yJ10 27, iHOK — 36. YucebHICTb Ipyn [
NOKa3HUKIB, Npe/iCTaBJeHUX Y pe3yJbTaTax, 36epira-
Jlacsi IpOTArOM ycboro nepioay anasisy. /lo gocaigxeH-
HA 3a/ly4asly NALiEHTIB 3 OHKOJIOTIYHOIO MATOJIOTIEN,
HaABHICTh fKOI Gysa miATBep/keHa MOPQOJIOrivyHo,
skl nmepebyBasv Ha eTani MiATOTOBKU 0 MPOBEJIEH-
HA CHeLiaJIbHOTO MNPOTUNYXJIMHHOIO JIIKyBaHHA Ta
MaJid NOBHMH i BepudikoBaHUM KOMIJIEKC KJIiHiY-
HUX, eJieKTpoKapgiorpadiunux, cniporpadivaux i
KOMIT'IOTEPHO-TOMOTpapiuyHUX JaHUX, HeoOXiJJHUX
JIJI IOPIBHAJIBHOTO aHaJi3y; AJi NaLi€EHTIB OCHOBHOI
rpynu 060B’SI3KOBOI0 YMOBOK Oy/ia JJOKYMEHTAJbHO
niZiTBep/KeHa KOpoHaBipycHa XxBopoba B aHaMHesi. 3
JOC/Ti/IPKeHHS] BUKJIIOYAIN 0oCci6 6e3 MopdosioriyHoro
MiATBEP/PKEHHA 3JIOAKICHOTO MpoLecy, 3 HEeNOBHOIO
a60 HEJJOCTOBIPHO MeJUYHOIO JOKYMEHTALIEI0 L[0/10
nepeHeceHoi COVID-19, 3a HafgBHOCTI rocTpux iHpek-
[iHHUX CTaHIB HAa MOMEHT OOCTEeXeHHS, a TaKOX V
BUIIA/IKaX, KOJIM BiJICYyTHICTb MOBHOT'O 0OCATY iHCTPY-
MEeHTa/IbHUX JJAHUX YHEMOXKJIUBJIIOBaJa KOPEKTHY iH-
TeprnpeTaLiloKIiHIYHUX1 QYHKIIOHaIbHUXITOKa3HUKIB.

KiiniuHe o6cTeXeHHSI TPOBOAUIIOCH B €IUHIN KJIi-
HiYHIA Touli mepej MOYAaTKOM CIELiaJIbHOTO MPOTHU-
MyXJIMHHOTO JiKyBaHHS. [1if 4ac 360py aHaMHe3y KUT-
TS Ta 3aXBOPIOBaHHSA 0C06JIMBA yBara HpuUJijsach
¢dakTy nepeneceHHs COVID-19, tepmiHaM i oco6.iu-
BOCTSIM Nepebiry KopoHaBipycHOI XBOpo6HM, a TaKoX
HasiBHOCTI BakyMHaujii. KiiniuHi cumntToMu kapaiopec-
nipaTOPHOro CIEeKTpa, 30KpeMa CJIAOKiCThb, 3aJUIIKY
Ta KallleJlb, PEECTPYBAIMCh 3a IPUHIIMIIOM HAasgBHOCTI
abo BifCyTHOCTI Ha MOMEHT OOCTeXeHHs; OTpHUMaHi
JaHl HaZjasll aHai3yBaJIUCh K YaCTOTHI IOKa3HUKHU Y
[OPiIBHAJIBHOMY MIXI'PYIIOBOMY aHasli3i.

dyHKIiOHABHUHI CTaH CepleBO-CYJUHHOI CUCTe-
MU OLiHIOBAaBCS METOZOM eJieKTpokapziorpadii y 12
CTaHJAPTHUX BiJiBe/leHHAX 3 BUKOPUCTAHHAM eJIeK-
Tpokapaiorpada MIJAC 6/12 (YkpaiHa). EnekTpoxkap-
JAiorpadiyHe gociPKeHHS BUKOHYBAJIOCh B KJIiHIYHIN
TO4Li NepeJ; NOYaTKOM CHeliaJibHOTO JikyBaHHA. [lig
yac aHaJli3y esleKTpoKap/iorpaM ¢ikcyBasu HasgBHICTb
a6o BificyTHicTh imreMiyHMX 3MiH Bifipizka Mix KoMII-
snekcoM 3y6uiB Q, Ri S ta 3y6uem T (cermenTa ST) siki
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BUKOPHUCTOBYBAJIU K AKICHUM IHCTPYMEHTAJIbHUH 110-
Ka3HMK [IJ1 NOPIBHAJIBHOTO aHaJli3y B OCHOBHIN i KOH-
TPOJIBbHIN rpynax.

@OyHKIIis 30BHIIIHBOTO JUXaHHS OI[iHIOBaJIach Me-
ToZloM crniporpadii Ha cniporpadiyHOMy KOMIIEKCI
“CrnipokoM” (YkpaiHa). Ha migcTaBi oTpuMaHux JJaHUX
3AaificHIOBaslach KJjacudikalis TUNY BeHTUJALiHHUX
nopyiieHpb i3 kjaacudikaljielo Ha pPecTPUKTHUBHI, 06-
CTPYKTUBHI Ta 3MimaHi. Oninka ¢pyHKIil 30BHILIHBOTO
JUXaHHS NPOBOJMJIACh Y JBOX YaCOBUX TOYKax: mep-
BHHHO - IlepeJ MO4YaTKOM CIeLiaJIbHOTO JIiKyBaHHH,
a TaKOX MOBTOPHO - 4epe3 OJWH MicAlb Micjas Moro
3aBeplieHHs. OTpUMaHI NMOKa3HUKU CJAYTryBaJd MiJ-
I'PYHTAM [JI @HaJli3y 4aCTOTU Ta CTPYKTYPHU BEHTUJIA-
LIMHUX NOPYLIEHDb Y KOXKHIM IpyMi, a TAKOX A1 OLIHKH
3MiH IXHBOT'O XapaKTepy B JAUHaMIIll.

KowMmm'toTepHo-ToMOrpadiuHe fgoci/keHHs opra-
HiB rpyAHOI KJITKU BUKOPHUCTOBYBAJIOCH [Jisi Mopdo-
JIOTI4YHOI OLiHKU CTaHy JlereHeBOi TKAaHWHHU Y OHKOJIO-
riYHUX nanieHTiB i3 nepeHeceHow COVID-19. Anauis
KT-306paxkeHb NMPOBOAMBCA Y KJIHIYHIA TouLli nepen
[I0YaTKOM CIlelia/IbHOr0 JIIKyBaHHA 3 METON BUAB-
JIeHHSl pe3uJlyaJbHUX NOCTiHPeKIiNHUX 3MiH Ta ix
JudepeHuianii BiJj MyXJITMHHUX i HOCTIPOMeHEBUX ypa-
»keHb. [1ig yac aHanisy KT-306pakeHb OLliHIOBaBCS Xa-
paKTep JiereHeBUX 3MiH 3 aKLIleHTOM Ha HadABHICTD iH-
TePCTHLia/IbHUX NATEPHIB, pETUKY/ISPHUX NTepeby/i0B,
Cy6I/IeBpPaIbHUX JIIHIMHUX CMYyT Ta JiJISHOK MapeHXi-
MaTO3HOI'0 YUIiJIbHEHHH, a TaKOX IX NPOCTOPOBY JIO-
KaJli3aliloo, CHMeTPUYHICTD | epeBaXXHUM PO3MOJIT Y
JlereHax. AHaJ1i3 30cepe/pKyBaBCd Ha BiICyTHOCTI By3-
JoBOi KOHiryparii, 03Hak iHBa3il NpuIeraIux CTpyK-
Typ Ta GOpMYyBaHHS KOHIJIOMePATiB, 1[0 MaJIO MPHH-
UIIOBe 3HAYEHHS AJis AudepeHI[iiHOo] AiarHOCTUKY 3
MeTacTaTUYHUMHU ypaKeHHAMHU. |HTeprnpeTanis Mop-
¢doJsoriyHUX 3MiH 3/iliCHIOBa/Iab 3 ypaXxyBaHHAM KJli-
HIYHOrO aHaMHes3y, JaHuX npo nepeHeceHy COVID-19
Ta MOKa3HUKIB QYHKIii 30BHIIHLOTO AUxaHHA. OLiH-
Ka cTabisbHOCTI a60 YacTKoOBOI perpecii 3MiH I'PyHTY-
BaJslacad Ha nopiBHAHHI KT-kapTuHM 3 nomnepejHiMHU
06CTeXKEeHHSIMHY, 32 HASABHOCTI TaKUX y MeJJUYHIN JOKY-
MeHTallii, 6e3 npoBeieHHs $opMasi30BaHOTO KiJbKic-
HOI'0 AMHaMI4HOrO aHaJi3y.

CoMaTUYHUM CTATyC MALi€HTIB OLHIOBAaBCA i,
4ac KJIIHIYHOro Oonisgjy TepaneBTOM i3 ypaxyBaHHAM
BUCHOBKIB npodinbHuX crnenjajictiB. CynyTHIO naTto-
JIOTil0 CHCTeMaTHU3yBa/k BiAmoBigHO 0 International
statistical classification of diseases and related health
problems 10th revision [12], 3aTBeppKeHo0l BcecBiT-
HbOI0 OpraHi3aliiero 0XopoHHU 3/J0pOB’s], Ta aHATi3yBaIH
AK 4YaCTOTHI MOKa3HUKU 3 MOJAAJIbLUIMM [OPIBHAHHAM
KOMOPO6igHOTO MPOodiato Mi>k OCHOBHOIO Ta KOHTPOJIb-
Hot rpynamMu. O6MexXeHHSM J0CTiKeHHA 6yJ1a BiACy T-
HICTb AOBTOTPUBAJIOr0 AWHAMIYHOI'O CIOCTEPEKEHHH
Ta aHauTi3y rocTpoi ¢pas3u KopoHaBipycHOI XBOPOG6H, 1110
He JJ03B0JIAJIO IPOCTEXKUTU IIOBHY €BOJIKOLII0 KJIHIY-
HUX, QyHKI[iOHaIBbHUX | MOpdosioriYHUX 3MiH y Yaci.
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Y Mexxax popMyBaHHS iIHTErPOBAHOIO Mi/IXO/Y, OK-
piM BJIaCHUX JAHUX, OY/I0 TPOBEJIEHO LiJIbOBUH aHAJIi3
ny6Jiikanii, 1mo onucyoTb MopdoJIoTiuHi maTepHU Ta
4YacoBY JAWHaMIKy NOCTKOBIJHHUX IHTepCTULiaJbHUX
3MiH siereHb [13-15], a TaKOX AOCTiKEHD, TPUCBSYe-
HUX JudepeHLiHO-11arHOCTUYHUM KpUTepiaM Bij-
MeXXyBaHHA IOCTKOBIAHUX ypaXKeHb BiJ MeTacTaTU4-
HOT'0 MpoIiecy Ta NocTnpoMeHeBoro ¢i6posy [16; 17].
JlofaTKOBO BpaxOBaHO TMOJIOXKEHHA MIiXKHApOJHHUX
HacTaHoB BOO3 11010 KJiHIYHOTO Be/IeHHS MalliEHTIB
i3 COVID-19 [18] Ta medinHinii mocTKoBigHOTO CTaHY,
chopmysboBaHoi Ha ocHOBi Delphi-koHceHcycy [19],
a TakoXX pexkoMeHJanil npodeciiHUX OHKOJIOTIYHUX
TOBApUCTB 3 OpraHisanii OHKOJIOTIYHOI JOMOMOTH B
noctnaHgeMiuHui nepiog [20; 21], Ha migcTaBi yoro
cbopMysIbOBAaHO BJIACHI MpaKTHU4YHI pekoMeHfalii
JAJid iHTepnpeTalil NOCTKOBIJHUX 3MiIH Y OHKOJIOTIY-
HUX MAliEHTIB.

Jua cratuctudHOi 06pPO6GKU BUKOPHCTOBYBAIH
nporpaMHui maket Statistica 6.0 (CIIA), a kinbkicHi
XapaKTepUCTUKHU MOJAHO Y BUIJIAAI MeJjiaHU Ta iHTep-
KBapTUJIBHOTO po3Maxy. BiAMiHHOCTI Mix He3asex-
HUMM BHUOIpKaMM aHaJi3yBajJd 3a KpuTepiem MaH-
Ha-YiTHi, ToAi 4K aHaJi3 3MiH y Mexax OJHIEl rpynu
NPOBOJU/IN 3 BUKOPUCTAHHAM KpUTepito BinkokcoHa.
OniHKy 3Ha4YyIOCTI MKTPYNOBUX BiAMIHHOCTEH 4ac-
TOTHUX NOKAa3HHUKIB 3/iHCHIOBA/IM i3 3aCTOCYBaHHAM
ToyHoro Tecty ®imepa; mnoporoBUM 3Ha4YeHHSIM CTa-
TUCTUYHOI 3HauymocTi BBaxkasu p <0,05.

Jocaifi>keHHS BUKOHAHO 3 JJOTPMMaHHAM 3arajb-
HOBU3HAHUX €THUYHUX NMPUHLUIIB NpoBesAeHHs 6io-
MeJIMYHUX JAOCJIJP)KeHb 3a y4acTHo JIIAWHH, BUKJA-
JeHUX y NoJIOXKeHHsX [esnbciHcbKOI Aeknapanii WMA
Declaration of Helsinki [22] Ta mpuHIjMIax HaaeXHOI
kJIiHiYHOI npakTuku [23]. [IpoBeieHHs JOCTiIPKeHHS
BiZIIOBia/I0 BUMOraM Hal[iOHAJIbHOTO 3aKOHOJaB-
cTBa YKpaiHu y cdepi 0XopoHU 3/I0POB’sl, 30KpeMa Io-
noxeHHsM Order of the Ministry of Health of Ukraine
No. z1010-09 “On Approval of the Procedure for Con-
ducting Clinical Trials of Medicinal Products and Exam-
ination of Clinical Trial Materials and the Model Reg-
ulation on Ethics Committees” [24], mo persiamMeHTYye
€TUYHI 3aca/iu NpOBeJAeHHA KJIIHIYHUX JOCTIPKEHDb Ta
060B’s13K0BicTh 06pOBiNbHOI iHPOpMOBaHOI 3roau
nauieHTiB. [IpoTokos1 focaipKeHHs 6y/10 HONEPEHbO
pO3I/IAHYTO Ta CXBaJleHO JIoKaJbHUM KOMITETOM 3
NHMTaHb €THUKHU JlepKaBHOI ycTaHOBU “lHCTUTYT Me-
JW4HOI paaioJiorii Ta oHkoJiorii HanjionasbHol akaje-
Mil MeUYHUX HayK Ykpainu” (mpotokos N2 12/21 Big
17.12.2021 p.). Yci yyacHUKHM focJifKkeHHs1 6yJad Ha-
JIe)KHUM YMHOM MoiHpOpMOBaHi Npo MeTy, xapakTep
i 06cAAr AoCIiPKEHHS, a TAKOX PO BUKOPUCTAHHSA Jia-
HUX MeJIMYHOI JOKYMeHTallii B HAyKOBUX LIIJIAX, MiCJa
YOro Hajajad JOoOpPOBiJbHY NUCbMOBY iHpopMoOBaHY
3rojly Ha y4acTb. KoH}ifeHIiliHICTh NepcoHabHUX
JaHUX 3abe3nedyBajacsd MJIAXOM JlelepcoHasi3amil
iHpopmarii.
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PE3YJ/IBTATHA
Kniniko-$pyHKnioHa/1bHI NIpOABU
NMOCTKOBiAHMX CTaHIiB y MyJIbTUMOPOGiJHUX
OHKOJIOTiYHUX NaLi€EHTIB
OniHka KJiHIYHMX i QYHKIIOHAJIBHUX MPOSBIB MOCT-
KOBIZJHUX CTaHIiB y MyJbTUMOpPGIJHUX OHKOJIOTIYHUX
MAaLiEHTIB CIPUAE NMOACHEHHIO MeXaHi3MiB 3HUKEHHS
KapZiopecnipaTOpHUX pe3epBiB y BiffaleHUN mepiof
nicas nepeHeceHoi kopoHaBipycHoi iHdekuil. Iloen-
HaHHS CUCTEMHOTO 3allaJieHHsl, eH0TeJliaJIbHOI JMC-
¢JyHKIIT Ta OHKOJIOTIYHOTO MPOIECY CTBOPIOE YMOBU
J1s1 GopMyBaHHS CTIMKUX CUMIITOMIB i CyOKIIHIYHUX
JyHKI[iOHAIPHUX TOpPYIIeHb, IKi He 3aBX/JU MalTb
4yiTKe BiJloOpaKeHHs B TroOCTpii ¢as3i 3axBoploBaH-
Hs, ajle HabyBalOTh KJIIHIYHOI 3Ha4YyIOCTi Ha eTari

M. Havrylenko & R. Spuziak I

CreliaJbHOTO JIiIKyBaHHA. 3 OTJIAAy HA 3a3Ha4YeHe 6yJI0
3/IiICHEHO NOPIBHAJBHUH aHaJli3 4acTOTH Kap/iopecii
paTOpPHUX CKapT, eJleKTpoKap/iorpadiuyHuX 03HakK ime-
Mil Ta moka3HUKIB pyHKLii 30BHIIIHBOTO JUxaHHs. Yac
Bi mepeHeceHol COVID-19 10 MOMEHTY 06CTeKeHHS
BapitoBaB Bij 4 TWXKHIB A0 12 MicaniB, mo Bifo6paxka-
JIO i1HAUBIAYa/IbHI KJIHIYHI TpaeKTOpil Ta eTalHICThb
MiIFOTOBKK MYJbTUMOPOGiJHUX OHKOJIOTIYHUX Talli-
€HTIB [0 NPOBEJEHHs NPOTUIYXJUHHOI Tepalil; npu
IIbOMY OIiHKa KJIiHIYHUX | PYHKIiOHAJIbHUX TOKA3HU-
KiB 3/jiliCHIOBaJIacs B €AMHIN KJIHIUHINA TOYLI — nepen
N0YaTKOM CIleljiaJIbHOrO JIIKyBaHHA. Pe3ysibTaTu aHa-
J1i3y, 1110 XapaKTePU3YIOTh KJIiHIYHUH Ta PYHKLiOHAb-
HUM npodisb NOCTKOBIAHUX CTaHIB y JOCIIKYBaHUX
rpynax, y3arajbHeHo B Ta6suni 1.

Tabmuusa 1. Kniniko-dyHkijioHassHU Podisib MOCTKOBIHUX CTaHIB Y OHKOMAL[i€HTIB

KniniyHi Ta iHCTpyMeHTa/IbHI OnkoxBopi 3 COVID-19 B OnkoxBopi 6e3 COVID-19, % CraTucTH4HI
03HaKH aHaMHe3i, % (n=67) (n=63) NPUMITKHU
KniniyHi nposBu
CrabkicTh 58(86,5) 50(79,4) p>0,05
3apumka 32(47,7) 23(36,5) p>0,05
Kamenb 25(37,3) 14(22,2) p>0,05
KapgianpHi iHcTpyMeHTa/IbHI 03HaKH
[memiuni 3mMinu cermenTa ST ‘ 15(22,4) 6(9,5) p=0,04
®yHKI1Lisl 30BHIIIHbOTO AUXaHHS
PecTpUKTUBHI/06CTPYKTUBHI 25(37,3) 15(23,8) p>0,05
nopyuieHHs (3arasaom)

JIKepesio: CK/Ia/ieHO aBTOpPaMU

[logani B Tabsuui 1 pesynbTaTd Bimo6pasuau
KOMIIJIEKC KJIIHIYHUX 1 QYHKIIOHAJIBbHUX NOpPYLIEHD,
XapaKTepPHUX JJs MyJbTUMOPOIAHUX OHKOJIOTIYHUX
NalUieHTIB y BiAJaJieHUW INepiof micjas nepeHeceHol
kopoHaBipycHoi iHdeknil. OTpuMaHi JaHi npojeMoH-
CTpyBaJi¥, L0 HaBiTb 3a BIiJACYTHOCTI CTAaTUCTUYHO
3HAQUyIIUMX MDKIPYNOBUX BiJAMIHHOCTEH 3a OKpeMH-
MU KJIHIYHUMH CHMITOMaMHU, iX CyKynHicTb GopMye
BiAMiHHUM KJiHiKO-QyHKIiOHaNMBHUN mnpodinp mo-
CTKOBIZHOTO CTaHy B OCHOBHIW Koroprti. Takuil mpo-
$isib BU3HAYAETHCS MOEAHAHHAM CUCTEMHUX NPOSIBIB,
CYyOKJIIHIYHUX KapZiaJbHUX 3MiH i BEHTWIAIIHHUX
MopylIeHb, IKi MalTbh 0CO6JMBe 3HAYEHHSI B YMOBaX
OHKOJIOTIYHOTO MpoLecy Ta MiZArOTOBKU 0 NPOTHUIIYX-
JIMHHOTI'O JIIKYBaHHA.

AcTeHiyHUI cUHApPOM 6YB JOMIHYIOYHUM KJiHI4-
HUM nposABoM y nauieHTiB 3 COVID-19 B aHamHesi Ta
peectpyBaBcs y 86,5 % BUNA/KiB, epeBUINYIOYU Bijl-
MOBiJHUHM NMOKAa3HUK Y KOHTPOJIbHIN rpymi (79,4 %).
Bucoka momupeHicTh CaabKOCTi BifoGpakae 36epe-
>KeHHsI CHCTEMHOTO BHCHa)XX€HHf, NTOpYLIeHb eHepre-
TUYHOTO 0OMiHYy Ta HelpoiMyHHOI pery/sunii, npura-
MaHHUX MOCTKOBiIHUM cTaHaM. Ha Tsii oHKoJioTiYHOTO
3aXBOPIOBAHHSA Taki MexaHi3MHU HabyBawThb KJIHIYHO
3HAUyIIOro XapaKTepy, OCKIJIbKH MOXYTb 3HUKYBaTH
¢dyHKI[iOHa/IBHI pe3epBU OpraHiaMy Ta 06MeXXyBa-
TH TOJIEPAHTHICTb /10 NPOTUNYXJWHHOI Tepamii [25].

3azuuika i KallesJb TaKOX 4YacTille CHOCTepiraaucs
B OCHOBHIiH rpymni (47,7 % i 37,3 % BianoBigHO), 110
CBIJUUTH NIPO NIEPCUCTEHLII0 peclipaTOPHUX CUMIITO-
MiB y BiggaseHi Tepminy nicsis rocrpoi ingekuii. Big-
CYTHICTb CTaTUCTUYHOI 3HAYYLIOCTI A/ LUX IIOKa3-
HUKiB (p>0.05) He HiBesO€E IX KJIiHIYHOrO 3HAYEHHS,
OCKiJIbKM 3a3HaueHi CHMIITOMU MalwTb MyJbTH]aK-
TOPHY NPUPOAY i MOXKYTb MOAUGIKyBaTHCS KOMOP-
6iHOI0 MmaToJsI0Ti€r0, BIKOM Ta BIJIMBOM MPOTHUIYX-
JIMHHOTO JIIKyBaHHH.

[IpyHIMIIOBO IHINMM XapakTep MaJsld IHCTpyMeH-
TaJIbHI KapAia/bHi 03HaKu. [meMiyHi 3MiHM cerMeHTa
ST mocToBipHO 4YacTille peecTpyBaJMCcA y MaLi€HTIB
3 COVID-19 B aHaMHesi - y 22,4 % BuNajAKiB NpoTU
9.5 % y KoHTpoJibHIN rpymni. Taka pi3HUIA BKa3ye Ha
HaABHICTh CcyOKJIiHIYHOI immeMil Ta 3HMXKEHHS KOpO-
HApHOTr'0 pe3epBy MioKapZa y NaLli€HTIB micjad mepe-
HeceHoi SARS-CoV-2-indekuii. 3a BigcyTHOCTI rocTpux
KOPOHApHUX MOJiHN y nepios cnocTepeXeHHs 1ii 3MiHU
MOXYTb PO3IVIAZATUCH AK NPOABU MOCTKOBiZHOI Mi-
KpoBacKy/isapHol AuchyHKUii, eHJj0TesiaJlbHOTO Y-
KO/[PKEHHSI Ta AUCOAJAHCy BAa30aKTHBHUX MeXaHi3MiB,
U0 € TUIIOBUMH [JIl CEpLEeBO-CyIMUHHUX HACHIJKIB
COVID-19. B yMoBax OHKOJIOTIYHOTO Hpouecy Taki
NOpYILIeHHs MiABUINYIOTb PU3UK KapAIOTOKCUYHUX
YCKJIaJHEHb i TOTPe6yITh 0COGIMBOI yBaru Ha eTari
IJIaHyBaHHS CreljaJbHOro JikyBaHHA [16].
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@dyHKIioHa/IbHI TOpYLIEHHS 30BHIIIHBOTO JUXaH-
HA BUABJsAIUCA Y 37,3 % NauieHTiB OCHOBHOI Irpynu
npotu 23,8 % y KOHTPOJIbHIN, 1[0 BiloGpa*Kae TeH-
JeHI[if0 0 OiblI BUpa)KeHOi BEHTHJISLINHOI Auc-
dyHKil nmicasa nepeHeceHoi KopoHaBipycHoI iHdeknil.
[Tonpu BifICyTHICTb CTATUCTUYHO MiATBEPAKEHUX Mi-
KI'PYIOBHX PO36IKHOCTEH, MiJiBUIlEHA YacToTa MOpy-
1meHb QYHKII 30BHIIIHBOTO AUXaHHS y MAI[ieHTIB i3
COVID-19 B aHaMHe3i 36epirae kJiHiYHY 3HAYYLIiCTB.
BpaxoByo4u OHKOJIOT{YHUNA (OH, TaKi 3MiHU MOXYTb
O6yTH 3yMOBJIEHI CYMapHUM BILJIMBOM MNOCTiH}eKIiH-
HOTO ypaXKeHHs JiereHeBOl TKaHUHU, CUCTEMHOTO 3a-
[aJIeHHA Ta CyNyTHIX KapJiopecnipaTOpHUX 3axXBO-
proBasb [13]. Ha uboMy eTami aHasmi3y po3risganucs
y3arajibHeHi MopylieHHs] BEHTUJALIT 6e3 AeTasizanii
IX TUIy, O CTBOPIOE METOZLO0JIOTIYHEe MIAIPYHTH AJId
[0JaJ/IbIIOr0 aHali3y JUHAMIKU PeCTPUKTUBHUX 1 3Mi-
LIAHUX 3MIH y [IpoLieci creliaJbHOro JiKyBaHH.

TakWM YMHOM, pe3y/IbTaTH IeMOHCTPYIOTb, 1110 110-
CTKOBIJHUM CUH/JIPOM y MYJIbTUMOPO6iJHUX OHKOJIOT 4~
HUX NaLi€HTIB NPOSBJSETHCS He JIHIIE CyO'EKTUBHUMHU
CKapramy, aje ¥ O06'€EKTUBHHUMH eJIeKTpoKapaiorpa-
¢iyHUMH Ta PyHKIiOHAJIBHUMU NOpYyLIeHHAMU. Hail-
6i/bII YYTJIMBMMHU MapKepaMy BUSBUJIMCA imeMiuHi
3MmiHu cermeHTa ST Ta mopyeHHs yHKILii 30BHiwI-
HbOTO JUXaHHS, AKi popMyI0Th naTodisiosoriune mij-
IPYHTH JJi 3HW)KEHHS KapAiopecnipaTOpHUX pe3ep-
BiB i MOTEHLIMHOIO YCK/IaJHEHHA NPOTUIYXJIUHHOTO
JIIKYBaHHs, 1110 Ma€ 6yTH BpaxoBaHO MpHU KJIiHIYHOMY
MOHITOPHUHTY Ta cTpaTudikalii pu3ukKiB.

KT-03HakKu NOCTKOBiAHMX 3MiH JiereHb
Yy OHKOXBOPHUX
KoMmm'toTepHO-TOMOTpadiyHUi  aHali3  JiereHeBUX
3MiH y MyJIbTUMOPOiHUX OHKOJIOTIYHUX MAIi€HTIB i3
COVID-19 B aHaMHe3i € KJIIOYOBUM [IJI1 KOPEKTHOI'O
TpaKTyBaHHS pe3U/lya/IbHUX YpPaXKeHb Yy BijJa/leHUN
MMOCTKOBIAHUM Nepiof. B yMoBax OHKOJIOTIYHOTO Mpo-
necy JereneBa KT-kapThHa dopmyeTbcs mif BIIH-
BOM KIJIbKOX OJHOYAaCHMX YUHHUKIB, 30KpeMa II0-
CcTiHQeKIiHOro ypakeHHsl, CHCTEMHOTO 3araJieHHs,
MIKPOCYZJMHHUX NOpPYLIeHb I NMOTEHLINHOr0 BIJIUBY
cnenjaabHoro JiikyBaHHs [16]. Lle 3yMOBJItOE BHCOKY
BapiabesbHicTb MopdosioriyHUX NposIBIB i CTBOPIOE
rnepesyMOBH JJIfl iarHOCTUYHUX MIOMUJIOK ITPH OL[IHII
cTabiJIbHUX a60 MOBiJIbHO 3MiHIOBAHUX BOTHUIII.
Ananiz KT-306paxkenp y nanjeHTtiB 3 COVID-19 B
aHaMHe3l BUABUB IlepeBaXKaHHA IHTepCTULia/bHUX
NaTepHiB, NpesCTaBJeHUX PETUKY/ISIPHUMHU mNepeby-
JloBaMH, CyOIJIeBpaJibHUMH JIIHIMHUMM CMyraMu Ta
JIJITHKaMU HeOJHOPIIHOr0 NapeHXiMaTO3HOTO0 yUliJb-
HeHHs. 3a3HavyeHi 3MiHU MaJIl HU3bKO- 200 cepeiHbO-
IHTeHCUBHUU XapaKTep, He CyIIPOBO/KYBaJIUCA 4iTKOI0
BY3JI0BOIO KOHiryparji€to Ta, sk IpaBUJI0, He BUKJIU-
KaJ/Id 3HA4yILLOro MOPYILIEHHH JiereHeBOol apXiTeKTOHi-
k4 [13]. MopdosioriuHo Taki maTepHH BiZmoBifaThb
HacJiikaM Jupy3HOT0 aibBE0JISIPHOTO YIIKO/KEHHS 3
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MOAJIbILIOI0 TepeOyA0BOI0 iIHTEPCTHUIIII0 Ta HETOBHOIO
penapanier aabBeoJIIpHO-KaniJsspHOi MeMOpaHH, 1110
€ TUIIOBUM /1JIsI IOCTKOBIZIHUX CTaHiB [26].

[IpocTopoBa JsoKanisanisgs 3MiH XapaKTepHU3yBa-
Jlacs 4iTKO0 Cy6IIeBpa/IbHOO NepeBaroi 3 J0MiHy-
BaHHAM NepudeprUyHUX BiAiNiB JlereHb i ABOGIYHUM
po3nogizioM. 3a faHMMM AuHaMiuHux KT-gocimpkeHs,
IOCTKOBiJHI 3MiHM JiereHb IepeBaXXHO MAKThb Iie-
pudepudHe Ta cyOmeBpajibHe PO3TallyBaHHs, TOJI
SIK 3aJlyYeHHs I|eHTPaJbHUX ab0 MPHUKOPEHEBUX 30H
CTOCTepiraeTbcsl pijilie Ta MOEAHYETbCS 3 Nepude-
PUYHUMHU ypakeHHsAMHU [14; 27]. Taka Tonorpadis mae
NPUHIUIOBe JudepeHI[iHHO-A1arHOCTUYHE 3HAYEHHS,
OCKIJIbKY BiJIpI3HAETHCA BiJi METACTATUYHUX YPaKeHb
JlereHb, AJi AKUX XapaKTepHi OKpYyIVIl By3JIH, 4iTKIi
KOHTYPHU Ta BiZICyTHICTb BUpaxeHOI cy6IeBpasibHOI
JomiHaHTU. KpiM TOro, /i1 MOCTKOBiJHUX 3MiH He
6ys0 TUMOBUM GOpMyBaHHs KOHIJIOMepaTiB abo 03-
HakK iHBasil NpuierIux CTpyKTyp, W0 J04aTKOBO 3HU-
KY€ UMOBIpHICTB iX myxJiMHHOI npupoau [16].

YacoBa guHamika KT-3MiH y gocaifpKyBaHIN Ko-
ropTi 6yJla HEOAHOPiAHOMW, 110 BigoOpaXkaso iHAUBI-
JlyaJibHi 0COGJIMBOCTI penapaTUBHUX NMpoLeciB micas
SARS-CoV-2-indeknii Ta BNJIUB OHKOJIOTIYHOrO CTa-
Tycy. /lo mo4YaTKy cneniajJbHOTO JIiKyBaHHS y 6i/b-
mocTti nanieHTiB ¢ikcyBanu crabinbHy KT-kapTuny
6e3 03HAaK aKTHUBHOI mporpecii 3 nepeBa)kaHHSAM pe-
3U/lyaJibHUX IHTepcTUliaJbHUX 3MiH. [lif 4yac KoH-
TPOJIBHOTO OOGCTEXeHHs Mic/si MPOTUNYXJUHHOI Te-
pamnii a6o yepe3 KOPOTKUH iHTEPBAJ CIOCTEPEKEHHS
Y YaCTUHU NaLi€HTIB BiZj3Ha4€HO 4aCTKOBY perpecito
napeHxiMaTO3HUX ylUliJIbHEHb | 3MeHLIeHHA BUpaXKe-
HOCTI PeTUKYJIAPHOIO KOMIIOHEHTA, TOAI K B IHIIUX
BUMAAKax 3MiHU 3a/UIIaJUCS CTabiJIbHUMU 6e3 3Ha-
yyimoi perpecii abo mporpecyBaHHs, 1[0 BiANOBizae
XpOHIYHOMY XapakTepy nocTiHekniliHol nepebyzo-
BM IHTepCTULi0. 3TiZJHO 3 JAaHUMU JIiTepaTypH, y BiJi-
naneHud nepiog nicass COVID-19 y 40-55 % narnieHTiB
36epiraroThCcs pe3uAyasbHi iHTepcTUIiaNbHI 3MiHU
3i crabinpHOIO a6o MiHiMasbHO 3MiHHON KT-kapTu-
HOI NpHU MNoAajbiloMy crnoctepexeHHi [15; 28], a
3a pesysbraTaMu nostopHux KT y BifpasneHi tepmi-
HU ONUCYIOTb IOCTYIOBE 3MEHLIEHHS BUPAXKEHOCTI
PEeTUKYJAPHOr0 KOMIIOHEHTa Ta IapeHXiMaTO3HHUX
yIIJIbHEHDb, 110 IHTEePHPEeTYTh AK NPOAB TPUBAJIOL
penapauii siereneBoi TkaHUHU [14].

KiiHiyHy 3HauywiicTb Manu cuaTyauil, y [KUX
KT-kapTuHa iMiTyBasa MeTacTaTU4YHe YpaKeHHH Jie-
redb. Taki ZjiarHOCTUYHI NAaCTKU BUHUKAJIW MEpPEBaXK-
HO IPU HAsABHOCTI MHOXXWUHHUX JAIJISHOK YILiJIbHEHHA
3 HEYiTKMMHU KOHTYpaMu abo Npu MOEAHAHHI PETUKY-
JIAPHUX 3MIH i3 JIOKaJIbHUMU [TapeHXIMaTO3HUMU KOM-
NOHeHTaMH. BupimaibHUM KpUTepieM y IUX BUITaZKaX
Oysa BiJICYTHICTh NMPOrpecUBHOr0 POCTy B AWHaMiIi
Ta HeBifgnmoBiJHicTb MopdoJiorii TUIIOBUX MeTacTa-
TUYHUX BY3JiB [16]. AHasi3 aHaMHe3y NepeHeceHoi
COVID-19 no3BoJIIB KOPEKTHO iHTepHpeTyBaTH TakKi
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3MiHU K nocTiHeK1iiiHi Ta YHUKHYTH HEOOI PYHTOBA-
HOTO IeperigAy CTail OHKOJIOTIYHOI 0 3aXBOPIOBAHHA.

JlofaTKOBY CKJIAAHICTb CTAaHOBUJIO PO3MEXKyBaH-
HS MIOCTKOBIiJIHUX 3MiH 1 mocTrnpoMeHeBoro ¢i6po3y y
nawlieHTiB, AKi OTpUMyBasiu a60 MJIAHYBaJIM IPOMeHe-
By Tepamnito. Ha BiAMiHy Bijj MOCTKOBIHUX ypa<eHb,
[IOCTIPOMeHeBI 3MiHU MaJlu YiTKY BiANOBiAHICTb 30-
HaM ONpOMiHeHHs, 6By UiIbHICTE 1 TEH/EeHIil0 10
¢dopmyBaHHA $i6po3HUX AedopMaliil i3 NOpyILIeHHAM
JlereHeBoi apxiTekToHikH [15]. YpaxyBaHHS IPOCTOPO-
BOT'0O PO3NO/AINY Ta YaCOBUX XapaKTEPUCTUK 3MiH J03-
BOJISIE IUPEePEHLIII0OBATH 1i CTAHU ¥ YHUKHYTH [TOMUJI-
koBoi inTepnpeTanii KT-kaptunu [29].

TakuMm unHoM, KT-3MiHU JlereHb y MyJbTUMODPOGiJ-
HUX OHKOJIOTIYHUX nayieHTiB nicasa COVID-19 xapak-
TEPU3YIOThCSA JOMiIHYBAaHHAM iHTEPCTULiaJIbBHUX CYO-
IJIeBpaJIbHUX NaTepHiB, [BOGIYHOIO JIOKai3alli€l0 Ta
MepeBakKHO CTAb/IbHOI ab0 MOBIJIBHO PErpecyryoro
JUHAMiKO. 3HaHHS IMX OCOOJIMBOCTEH € HeoOXiJ-
HOI YMOBOI KOPEKTHOI AiarHOCTUYHOI iHTepnpeTanil

M. Havrylenko & R. Spuziak I

Ta GopMye HiATPYHTSA AJis OOGIPYHTOBAHUX KJIHIYHUX
pillleHb y Ipoueci [IJIaHyBaHHA Ta IPOBeJeHHs IPOTU-
MYXJIMHHOTO JIiIKyBaHHS.

JudepeHniliHO-AiarHOCTUYHI acieKTHu
NMOCTKOBiJHMX i NyX/IMHHUX ypakeHb JiereHb
JudepeHniiiHa AiarHocTHKa JiereHEBUX 3MiH y MyJib-
TUMOPGIJHUX OHKOJIOTIYHUX NaLliEHTIB MicJis MepeHe-
ceHoi COVID-19 € ogHUM i3 HAWOIiNbII CKJIAJHUX KJIi-
HIKO-paZio/IoTiYHUX 3aBJaHb, ocKiJbku KT-kapTuha
dbopMyeTbCA MiJ| BIJIMBOM KiJIbKOX MAaTOTeHETUYHUX
YUHHUKIB OAHOYacHO. [IoCcTKOBIifHI iHTepcTULiaNbHI
YpaXKeHHs, MOXJ/IMBe MeTacTaTU4YHe 3a/lydyeHHd Jie-
reHb Ta HAaCJAiJKA NpOMeHeBOl Tepamii MOXyTb MaTH
nepekpuBHi Mop¢oJioriyHi 03HAKHY, 110 MiJBUILYE PH-
3UK XWMOHOI iHTepnpeTauii pe3synbraTiB Bidyasizarii
Ta MOMMUJIKOBUX KJIHIYHUX pillleHb. Y 3B'SI3KYy 3 UM
0co6IMBOro 3HaYyeHHs HabyBae iHTerpanisa KT-gaHux
i3 pyHKIiOHAIBHUMH TOKa3HUKAMH, YaCOBOIO IUHAMI-
KOO Ta TepaneBTUYHUM aHaMHe30M (Tabsnns 2).

Tabsung 2. JiHaMika BeHTHISILIHUX MTOPYLIeHb Y TIPOLIeci Crielia/lbHOTO JTiKyBaHHS

Jlo mo4YaTKy cnewnia/JIbHOro JiKyBaHHS

XapakTep nopyuieHb

Ounkoxsopi 3 COVID-19
(ocHoBHa rpyna, n=67), %

OnkoxBopi 6e3 COVID-19
(xoHTpOJIB, N=63), %

PecTpukTusHi 15(22,4) 8(12,7)
O6CTPYKTHUBHI 4(6) 5(8)
3mimani 7(10,4) 5(8)

Yepes MicAnb nic/is 3aKiH4eHHS cHeliaJbHOro JiKyBaHHA

XapakTep nopyumeHb

Onkoxsopi 3 COVID-19
(ocHoBHa rpyna, n=67), %

OunkoxBopi 6e3 COVID-19
(koHTpOJIB, N=63), %

PecTpukTuBHI 24(35,8**) 7(11,1)
O6CcTpyKTHUBHI 2(3) 4(6,3)
3Mimani 9(13,4%) 2(3,1)

IIpumiTKa: * — cTaTUCTUYHO 3Ha4yLlli BiZIMIHHOCTI Mi’)K OCHOBHOO Ta KOHTPO/IbHO rpynamu (p <0.05); ** — cTaTUCTUYHO 3HAUYLL{i
Bi/JMiHHOCTI MOPIBHSIHO 3 MMOKa3HWKaMM [i0 T10UaTKy CIeljia/bHOro JIiKyBaHHsI B Me)Kax BifnoBigHoi rpynu (p <0,05)

JIKepesio: CK/Ia/ieHO aBTOpPaMU

AHaniz guHamiku yHKLii 30BHIIIHBOTO JMXaH-
Hd, npeacTaBaeHud y Tabauni 2, npogeMOHCTPYBaB
NPUHLMIIOBO BaXJIMBI BiIMIHHOCTI MiX NaljieHTaMHU
3 COVID-19 B aHaMHe3i Ta KOHTPOJIBHOIO I'PYIOI0, AKi
MaloTh 6e3mnocepeZHE 3HAYEHHs [Jis AudepeHIiHOol
AiarHoctuku KT-3MiH. [lo mo4yaTKy crneniajJibHOTO Jii-
KYBaHHS PEeCTPUKTHUBHI NOpPYILIEHHA BEHTUJALII pe-
ectpyBaivca y 22,4 % OHKOXBOpHUX, SIKIi NepeHec/U
COVID-19, npotu 12,7 % y KoHTpoJbHIA rpymi. [licia
3aBeplleHHA CheljiaJbHOTO JIKyBaHHS 4acToTa pe-
CTPUKTUBHUX NOpYlLIeHb B OCHOBHIM rpymi 3pocia
o 35,8 %, Toxi sk y marienTiB 6e3 COVID-19 B aHa-
MHe3i 3asMIanacsa npakTuyHo HeaMiHHoMO (11,1 %).
Taka guvHaMiKa BKasye Ha NOCWJIEHHS BEeHTHJISALIN-
HUX 00MeXeHb He 3a paxyHOK nporpecii nyxXJMHHOTO
npolrecy, a BHaCJAiA0K cyMalii IOCTKOBIJHOIO iHTep-
CTULiaJIbHOI'0 Ypa)KeHHA Ta TepaneBTUYHOTO HaBaH-
Ta)keHHs. 3MillaHi nopyuieHHs: QyHKLii 30BHIIIHBOTO
JIUXaHHS TaKOoX 4vacTiule popMyBasMCs B OCHOBHIH

KoropTi micis crenianbHoro JiikyBanHs (13,4 % mpo-
T 3,1 % y KOHTpOJIi), 110 CBiJYUTH NPO 3aTyIeHHS K
iHTepCcTHLia/IbHUX, TaK i OpOHXiaJIbHUX KOMIIOHEH-
TiB BeHTUJsALiNHOI AuchyHKIii. BogHoYac o6CTpyK-
THUBHI NOpPyLIeHHA He JeMOHCTPYBaJU TeHJeHUil 10
3pOCTaHHs, 1[0 Mae JAudepeHLiHHO-AiarHOCTUYHE
3HaAuYeHHs, OCKIJIbKMA i30JIbOBaHA OOCTPYKI[isi MeEHII
XapaKTepHa JJig IOCTKOBIJHUX CTaHIB i 4acrile aco-
1[if0€TbCA 3 GOHOBOI GPOHXOJIETEHEBOIO MATOJIOTIE.
OTpumaHni pyHKIiOHANBHI JaH] MalOTh 6e3nocepe/iHil
3B’s130K 3 iHTepnpeTalielo KT-kapTuHU. Y KJIiHIYHUX
cuTyauisx, koau Ha KT BUSIBJISIIMCA MHOXKHMHHI TapeH-
xiMaTo3Hi yui/IbHEHHS ab0 PeTUKYJIspHi 3MiHU 6e3
YiTKHX MeX, TOEAHAHHSA TaKUX MOP}OJIOTIYHUX 03HAK
i3 IpOrpecyrouYnuMy peCTPUKTUBHHUMU NOPYLIEHHAMU
GyHKIT 30BHIIHBOrO JUXaHHS CBiUUJIO HAa KOPUCTh
MNOCTKOBIJJHOTO IHTEpPCTULia/IbHOTO Ypa)KEHHH, a He
MeTacTaTUYHOro mnpouecy. /Jlg MeTacTaTUYHUX ypa-
»KeHb JIereHb, HaBMaKH, O1/IbII TUIIOBOIO € BiJICYyTHICTb
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Kopesiflil MiXK BEHTWUJALIMHUMUA [OKa3HUKaMHU Ta
KisbKicTIO a60 po3MipaMu BOTHHIL, 0COBJIUBO Ha paH-
HiX eTamnax.

YacoBa guvHaMika NOCTKOBIJHUX 3MiH poO3r/sja-
€TbCA AK OJMH I3 K/IIOYOBUX YUHHUKIB, 10 BIJIMBAE
Ha AjarHocTU4YHY iHTepnpetauniro KT-kapTuHH B OH-
KOJIOTiYHUX TNallieHTIB. ¥ BifjlaJleHUN MOCTKOBIAHUU
nepioJ; MOXK/IMBe NMO€ENHAHHSA MOPOJIOTiYHOT CTabiIb-
HocTi abo yacTkoBoI perpecii iHTepcTuIiaIbHUX 3MiH
i3 30epekeHHsIM YU MPOTPecyBaHHSIM PECTPUKTUB-
HUX nopyieHb BeHTU AL [30]. Taka gucounianis mix
CTPYKTYPHUMU Ta QYHKIIOHAJBHUMH TNOKa3HUKAMHU
PO3IVIAAAETLCA K XapaKTepHa 03HAaKa XPOHIYHOI Io-
ctindekuifiHol nepebyj0BU iHTEPCTHLIIO | HE BiJjOBI-
Jla€ TUNOBOMY Iepe6iry MeTacTaTUYHOIO YpaXKeHHs,
JJisl AKOTO IpUTaMaHHa IapaJieibHa Iporpecia Mop-
¢dostoriyHux i pyHKIioHANbHUX 3MiH [12; 31]. 3a3Haue-
He MiIKPEeCJII0€ JiarHOCTUYHY L[IHHICTb IHTErPOBAHOT O
aHanizy KT-zaHux i mokasHukiB GyHKI{I 30BHIIIHBOTO
JVXaHHA [IPU OLiHI|i CYMHIBHUX JIereHEeBUX 3MiH.

OkpeMuil macT AudepeHuiiHO-/iarHOCTUYHUX
TPYAHOILIB OMUCYETbCA Y MALi€HTIB, AKI OTPUMYHOTb
ab0 MJIaHYIOTh NIPOMEHEBY Teparilo. Y Takux KJiHid-
HUX CUTYyalidX INOCTKOBiZHI IHTepCTULiaJbHI 3MiHU
MOXyTb OYTH XMOHO iHTepIpeTOBaHi fK MPOsBU IO-
cTnpoMeHeBoro ¢i6posy. BogHouyac mocTrnpoMeHeBi
ypaKeHHs, Ha BiIMiHY BiJj IOCTKOBiJHMX 3MiH, XapaK-
TEePU3YTbCA YiTKOI IPOCTOPOBOI BIiANOBIAHICTIO
MIPOMEHEBOMY I10JI10, 6i/IbIIO0 LiIJIbHICTIO YpaXkeHb Ta
BUpa)XeHOI0 TeH/leHIli€l0 0 GopMyBaHHSA Ipybux ap-
XiTeKTOHIYHUX JAedopMaliiil jiereHeBoOi TKaHUHU. Bu-
AIBJIEHHS] PeCTPUKTUBHUX BEHTUJIALIMHUX NMOpPYIIEHb
3a MeXaMH O4YiKyBaHOI 30HU OIIPOMiHEHHA pOo3IJidja-
€TbCA K J0JaTKOBUM apryMeHT Ha KOPUCTb IOCTKO-
BifiHOTO reHe3y 3MiH i Mae BpaxoByBaTHCs npu aAude-
peHuiiHik AlarHocTHni [17].

[loegnanusa KT-maHux i3 auHamikoio QyHKIII 30-
BHIIIHbOTO AUXaHHA Ta KJIHIYHUM I TepaneBTUYHUM
aHaMHe30M [I03BOJISIE MiJBULIATH TOYHICTh JAude-
peHLiMHO] [JIarHOCTHUKU JIeTeHeBUX 3MiH Y MYJIbTHU-
MOp6iIHUX OHKOJIOTIYHUX MalieHTiB micasa COVID-19.
Haii6inbm iHpOpMaTUBHUMU KPUTEPIIMU BUSBUJINCS
NpOrpecyBaHHA PEeCTPUKTHUBHUX IOpYlIeHb BEHTH-
Janii, BiacyTHicTh By3s10Boi Mopdoutorii Ta HeBigmo-
BiZJHICTb 3MiH 30HaM IPOMEHEBOTO BIIMBY, L0 MA€E
6e3nocepe/iHE NMPAKTUYHE 3HAYEHHS /11 YHUKHEHHS
XUOHOI cTaxianii OHKOJIOTIYHOTO Mpollecy Ta Heoo-
IPYHTOBAHMUX 3MiH JIIKyBaJIbHOI TAKTUKH.

IHTerpoBaHui AiarHOCTUYHUH MigXig Ta

pekoMeHanii A/11 oHKonanieHTiB nmicsia COVID-19
Ha ocHOBi oTpuMaHuX JaHUX CPOPMOBAHO y3arajb-
HEHUW MNiAxiJi [0 iHTepnpeTalii MOCTKOBIAHUX 3MiH
y MyJbTHMOPOIAHUX OHKOJIOTIYHMX Mali€eHTiB. Y Ta-
kux mnauieHTiB micas COVID-19 nereneBi, ¢yHKIio-
HaJIbHI Ta CUCTEMHI NOpYyUIeHHA He MOXYTb PO3IJis-
JaTUCs 130JIbOBAHO, OCKIJIbKM IX KJIiHiYHE 3Ha4yeHH

Clinical and functional features of post-COVID conditions
in multimorbid oncological patients at the stage of preparation for special treatment

BU3HAYAETbCA B3aEMOAIEI0 3 OHKOJIOTIYHUM IIpolie-
COM, moIlepefHiM 1 3alJlaHOBaHUM ClleljiaJIbHUM JIi-
KyBaHHSM, a TaK0XX 4aCcOBOI JAUHaMikow 3MiH. Came
TOMY KJIOYOBUM € iHTErpoBaHUU MiAXif, Y AKOMY aHa-
MHECTHYHI JjaHi, pe3y/JbTaTy KOMII' IOTepPHOI ToMorpa-
¢ii, mokasHukK PyHKIi 30BHIIIHBOIO AUXaHHS Ta IX
€BOJIIOLiA B Yaci aHa/li3yl0ThbCA AK €UHA I1arHOCTUY-
Ha cucteMa. TakMM MiJXiJ Y3ro[KyeTbCA 3 PEKOMEH-
nmauismu BOO3, ony6uikoBanumu y 2023 pori, 1moz0
KJiHiuHOrO BeaeHHs nanieHTiB i3 COVID-19 Ta Horo
BifijaIeHUMH HaC/TiAKaMY, SIKi HAaroJIoMmyoTh Ha HE06-
XIZTHOCTI KOMIIJIEKCHOI OLIIHKU MYJIBTUCUCTEMHUX I10-
pylIeHb i KJIiHIYHOr0 KOHTEKCTY 3aXBoproBaHHA [18].

3 Mo3ULii Mi>KHapOJAHUX HACTAHOB MOCTKOBIJHUU
CTaH BU3HAYAETHCA He JIKIIe TPUBAIICTIO CHMIITOMIB, a
Y BiJICYyTHICTIO aJIbTepHAaTUBHOIO NOSICHEHHS HAsABHUX
KJIIHIYHUX | IHCTpYMEeHTa/IbHUX 3MiH, 1110 Ma€ IPUHLU-
[OBe 3HAaYeHHH /JI1 OHKOJIOTIYHUX MALI€EHTIB, Y AKUX
CIEeKTp NMOTEHLIMHUX NMPUYHH JIETEHEBUX YPAXKEHb €
mupmwuM [19]. ¥ n1poMy KOHTEKCTI TepameBTUYHUU
aHaMHe3 - [lepeHeceHa xiMioTeparnid, IpoMeHeBa Te-
pamisi a6o KOM6GiHOBaHI PeXUMH — CTA€ 0O0B’I3KOBUM
KOMIIOHEHTOM /IiarHOCTHUYHOI iHTeprpeTarii, OCKiib-
KM caMe BiH Bu3Havyae GOHOBMUH PH3UK KapAiopeciri-
paTOpHUX YCKJIaJHEeHb i 3MiHIE “HOpMY” [Jisl KOH-
KpPeTHOro MaLieHTa.

Y3arasibHeHHs JJaHUX A0CJiKeHHS CBIJYUTD, 1110
Habisbl iHGOPpMaTUBHUMU KpHUTEPIIMU B OLiHIN
MIOCTKOBiIHUX 3MiH € He OoKpeMi cuMnToMU a6o Moo-
nuHoKi KT-03Haky, a IX y3ro/pkeHe No€JHaHHA 3 QyHK-
LiOHaJIbHUMU [OKa3HUKaMU. 3O0KpeMa, BHUABJIEHE
3pOCTaHHA 4YaCTOTU PECTPUKTHUBHUX i 3MilllaHUX IO-
pylleHb BeHTUIALII ic/A 3aBeplIeHHs Cllelia/IbHOro
JiKyBaHHA y nanieHTiB i3 COVID-19 B anaMHe3i jeMOH-
CTPYE, 110 GYHKI[IOHATBbHUHN AedillUT MOXKe HApOCTATH
HaBiTh 3a BiAHOCHO cTabisbHOI MopdosoTiuHOl Kap-
THUHU JereHb. Taka auconianisa mixk KT-cTa6isbHicTIO
Ta noripmeHHsAM QyHKIil 30BHIIIHBOTO AUXaHHS MaE
JIarHOCTUYHY LIIHHICTh, OCKIJIBKU HEe € TUIIOBOIO JJIA
MEeTaCTaTUYHOTO YpaXKeHHs, aJjie J06pe y3ro/Ky€eThCs
3 KOHIIeNIi€l0 nepcucTyoydoi noctindekuiiiHoi iHTep-
CTHLia/lbHOI epeby/10BH.

MixkHaposHi pekoMeHJanil 3 opraHisalil OHKO-
JIOTIYHOI JONIOMOIU B YMOBAaX NaHAeMil Ta NOCTIaH-
JeMiYHOTO TepioJly HaroJIoMWylTh HA HEOoOXiAHOCTI
MiHiMi3yBaTH HeOOGIpyHTOBaHiI 3MiHM CTa/ilOBaHHSA
I TAKTUKMU JIIKYBaHHA, AKI0 BOHU I'DYHTYHTbLCA BU-
KJIOYHO Ha CTAaTUYHUX IHCTPYMEHTA/IbHUX 3Haxij-
kax [20]. loBinbHa perpecia a6o TpuBaja cTabiib-
HICTBb iHTepcTULia/IbHUX [IAaTEepHIB Ha KOHTPOJIbHUX
KT, oco6siuBO 3a BifcyTHOCTI By3JioBOTO pocTy i 3a
HasABHOCTI IIOCTKOBIJJHOI'0O aHaMHe3y, NOBUHHI Tpak-
TyBaTUCA IHaKIle, HDK WIBHUJKE INpPOrpecyBaHHA 3
N0SIBOI0 HOBUX YITKO OKpeCJIeHUX YTBOPEeHb. TakUM
MiJXiJ y3TOMKYETHCS 3 MPUHIIMIIAMU 0€31eYHOTr0 Be-
JEeHHS OHKOJIOTIYHUX NMaLi€HTIB 1 J03BOJIIE YHUKHY-
TH HaAMIpHOI JlarHOCTUYHOI arpecili.
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Pekomenpanii mpodeciiHUX OHKOJIOTIYHUX TO-
BapHUCTB TaKOX MiJKPECJI0ITh HEOOXiJHICTb MyJib-
TUAUCLUUIIIHAPHOI OLIHKMA CTaHy MNaLi€HTIB Micasd
COVID-19, oco6sinBO npH NJIaHyBaHHI a6o Bi/jHOBJIEH-
Hi npoTtunyx/auHHoi Tepanii [21; 22]. [[pakTUYHUM Ha-
CJIIIKOM LbOTO € Te, 1110 pillleHHd PO KOPEeKLilo JiKy-
BaJIbHOI TAKTUKH JOLIJIBHO MPUUMATH 3 YpaxyBaHHAM
He suute KT-aHux, a it yHKIiOHAJIBHOTO CTATYCy, TO-
JIEPAHTHOCTI [10 HaBaHTa)XeHHS Ta NOTeHLIMHUX Kap-
JlopecnipaTOpHUX pU3UKIB. Pe3ysibTaTu JaHOTO JOCIIi-
JKeHHA NiATBeppKyTh JOLJIBHICTb TaKOT0 MiJAXOAY,
OCKi/IbKY caMe QYHKI[IOHA/IbHI TOKa3HUKHU BUSIBUJIUCS
6i/1bII YYTIUBUMH [0 KyMYJISTHBHOTO BILJIMBY IOCT-
KOBiJHUX I TepalleBTUYHUX YUHHUKIB.

Ha migcraBi iHTerpauil eMnipu4HuxX JaHuUX i mo-
JIO)KeHb MIKHApOJHUX KJIHIYHUX HacTaHOB cHopMmy-
JIbOBAHO MNpPAKTU4HI migxXoAu [0 iHTeprpeTtayil mo-
CTKOBIZHUX 3MIH y KJIIHIYHIA oHKoJioril. [lo moyaTky
creniaJbHOTO JiKyBaHHA y mauieHTiB i3 COVID-19 B
a”HaMHe3i goninbHOW € ¢ikcanis BuUxXigHOTO KJIiHI-
ko-QyHKIioHaIBbHOTO MPodiJto, 1110 BK/IYAE CUCTEMA-
THU30BAaHUH OMHUC CYy6'EKTUBHUX CKapr, MOpdoJIoriyHuX
KT-03Hak ypakeHHs JiereHb 1 TUIy BEHTHUJALIMHUX
nopyiieHb. HeobxiHicTb Takoro mixoxy 3yMoBJIe-
Ha TUM, IO MOCTKOBiAHI 3MiHM MawTb CyOKIIHIYHUI
a6o MaJsocrnenugiyHUNA xapakTep i MOXyTb He NpoO-
ABAATUCA B roctpii ¢asi iHdekuii, ase HabyBaTu
KJIIHIYHOI 3HA4yL[OCTI caMe HaA eTalli MirOTOBKU [0
NPOTUIYXJAUHHOI Teparii. PopMyBaHHSA CTaHAAPTH-
30BaHOr0 BUXiZIHOTO NMpodisio A03BOJUTh YHUKHYTH
peTpoClneKTUBHOI iHTeprnpeTanili 3HaxiOK AK HOBHUX
a60 NpOrpecHBHUX i CTBOPUTH 06'EKTUBHY OCHOBY JJIsI
MOJAJIbIIO] OL[IHKY IUHAMIKU 3MiH.

[Ipn BUABJIEHHI CYMHIBHUX JIeTeHEBUX 3HaXiJlOK,
sKi He BiANOBiJarOTbL TUMOBIK MopdoJiorii MeTacra-
TUYHOIO YpaKeHHsd, IpPIOPUTETHUM € JUHaMiyHe
CIIOCTEPEXKEHHSI 3 NMOBTOPHOIO OLiHKOI0 yHKII 30-
BHIIIHBOTO /IUXaHHS, a He HeTalWHUU Neperisj, cTasil
MyXJUHHOTrO mpouecy. Taka TakTHKa OGI'PyHTOBaHa
TUM, L0 JJid NOCTKOBIJHUX IHTEpPCTULiaJIbHUX 3MiH
XapaKTepHa TpUBasa CTabibHICTh a6o moBisbHA pe-
rpecisg Mop¢oJiorivHux NposIBiB Ha TJi 36epekeHHs
a60 HaBiThb HApPOCTAaHHSA PECTPUKTHBHHUX BEHTUJIAL-
WHUX nopyuieHb. g guconianisa Mixxk MopdosiorivHo
KapTUHOMW i PyHKIiOHA/IBHUM JepilfUTOM He € TUIIO-
BOIO JJI1 NPOrpecyBaHHA MeTACTAaTUYHOTO IpPOLECY,
IIpU AKOMY OYIKYETBHCA Iapajie/ibHe HAapOCTaHHA fK
CTPYKTYPHUX, TaK i QyHKI[ioOHAIbHUX 3MiH. /luHaMiy-
HUW MOifgxiJ A03BOJIMTh 3MEHLIMTH PU3UK HAAMIipHOI
JIarHOCTUKMA Ta YHUKHYTH HEOOIPYHTOBAHUX 3MiH
JIIKyBaJIbHOI TAKTHKH, 1[0 MAa€E 0COOJMBE 3HAYEHHS B
yMOBaX MyJIbTUMOPGiTHOCTI.

[lpu gudepennianii mocTkoBiAHUX 1 mocTmpo-
MeHeBUX 3MIiH BUPIIAJIbHUM € ypaxXyBaHHS IIPOCTO-
pOBOro CHiBBiJHOUIEHHA Yypa)KeHb i3 I0JIeM OIpo-
MiHEHHSl B MOEJHAHHI 3 aHaJi3oM QYHKI[iOHAJIbHUX
nokasHUkiB. [locTnpomMeHeBi ypakeHHA MalThb

M. Havrylenko & R. Spuziak I

4yiTKy TonorpadiuHy BifnoBifgHicTE 30HIi NpoMeHEBO-
r'o BIIMBY, BiZI3HAYaIOThCA GiJIbIIO0 MIiJIbHICTIO 3MiH i
TeH/eHLi€ew 10 dopmyBaHHA Gpi6po3HUX fedopManiit
i3 mOpylLIeHHSIM JieTeHeBOl apxiTeKTOHiKU. HaToMicTb
IOCTKOBIJIHI 3MiHU XapaKTepHU3YIThCA IepeBaXHO
CybmieBpasibHUM i ABOGIYHHUM PO3MOAiJIOM, MEHIIO
iJIbHICTIO Ta BiJCYyTHICTIO 4iTKOI NMpUB’A3KU [0 Ji-
KyBaJIbHOTO 10J15l. BUSABJIeHHA BEeHTUJIALIMHUX OPY-
HIeHb 1103a MeXaMHU O4iKyBaHOI 30HM ONPOMiHEHHA
CJIyI'y€ AOAATKOBUM apryMeHTOM Ha KOPHUCTb IIOCT-
KOBi/JHOTO reHe3y 3MiH i 103B0JISIE YHUKHYTH XUOHUX
BHCHOBKIB I[0/]0 TOKCUYHOCTI 260 YCKJIaZ[HEHb CIelli-
Q/IbHOTO JIIKYBaHHS.

TakyM 4YMHOM, y3araJbHEHHSl BJIAQCHUX eMIipHy-
HUX CIOCTepeXxeHb Yy INO€JHAHHI 3 MDKHApOJHUMHU
peKoMeHiali MU [J103B0JIMJI0 cHOPMYBATH L{iJiCHUH
JlarHOCTUYHUIM aJITOPUTM, OpPIEHTOBAHMM Ha iHTe-
rpauniro MopdosoriuHux, PyHKIIOHATBHUX | YacOBUX
KpUTepiiB. 3aNpoONOHOBAHUM MiAXiA He Jivlle NiJiBU-
Lly€ TOYHICTH iHTepnpeTalil NOCTKOBIAHUX 3MiH Yy
MYJIbTUMOPOIHUX OHKOJIOTIYHUX Mali€eHTIB, ajne H
CTBOPIOE IPAaKTUYHE NIAIPYHTA AJd iHAMBiAyai3anil
NPOTUIYXJIUHHOIO JIIKyBaHHA Ta 3HUXXEHHSA PU3UKY
HeOOI'PYHTOBAaHUX KJIIHIYHUX pillleHb y MOCTHaHze-
MIYHUX YMOBaX.

OBI'OBOPEHHA

OTpuMaHi pe3y/sbTaTH 3aCBIAYUIIH, 10 Y MYJBTUMOP-
6iHMX OHKOJIOTIYHUX MALiEHTIB i3 MepeHeceHOo KO-
poHaBipycHO0 XBopo6010 GopMyeThbcsl cnenudiuHun
KJiHiKO-QyHKIiOHaNBbHUHN npodink, ikui 36epiraeTh-
€A Ha eTalli NiITOTOBKU /|0 CIleLiaJIbHOr'O JIIKYBaHHH.
[lepeBaxaHHA acTeHIYHUX | pecnipaTOPHUX CHUMITO-
MiB y MO€JHaHHI 3 JOCTOBIpHO Oi/JIBIIOI YACTOTOIO
imeMiyHUX 3MiH esieKTpokKap/iorpadiuHoi KpuBoi Ta
PEeCTPUKTUBHUX BEHTHJIALIWHUX NMOPYIIeHb CBIJYUTH
Npo 3HWXKEHHSA KapAiopecnipaTopHUX pe3epsiB. Boa-
HOYac CTabijibHa abo MOBIIBHO perpecyrwoya KOMIT'10-
TepHO-TOMorpadiyHa KapTHHA JIeTeHb MiJIKPeC/I0E
auconjanilo Mk MopdoJIOTiYHUMU Ta QYHKLiOHAJb-
HUMH NOKa3HUKaMHU, 110 Ma€ NPUHLMIIOBE 3HAYEeHHH
JAJis KJIIHIYHOI iHTepnpeTauii Ta NJlaHyBaHHS NPOTHU-
NYXJWHHOIO JIIKYBaHHS.

OTpuMaHi pe3yabTaTH 3acBiJ4YWJIH, IO B OHKO-
JIOTIYHUX TMAaIi€HTIB i3 KOPOHABIpyCHOI XBOPOOOK B
aHaMHe3i ¢opMyBaBcs 6GiJbLI BUpaXKeHUH Kap/iopec-
NnipaTOPHUN CUMITOMOKOMIIEKC, KU XapaKTepu-
3yBaBCA BUCOKOI 4YaCTOTO ACTEHIYHOIO0 CUHAPOMY
(86,5 %), 3aguiuku (47,7 %), xamtto (37,3 %) Ta cy6-
KJIiHIYHUX imeMiuHUX 3MiH cermeHTa ST (22,4 %) mo-
PIBHAHO 3 KOHTPOJIBHOMO Ipymnoto. [loefHaHHA KJiHIY-
HUX NposBiB i eslekTpokapziorpadiyHUX 03HAK BKA3yE
Ha [IepPCUCTEHLiI0 CUCTEMHOI0 3alaJIbHOTO Ta KapAio-
BaCKYJIAPHOI'0 YpaXKeHHs Iic/iA nepeHeceHol KOpoHa-
BipycHOI XBOpO6U B yMOBax OHKOJIOTi4YHOI MyJIBTUMOP-
6igHocTi. [lofi6HMM maTepH KJiHIYHOI ypas3JHUBOCTI
6yB onucanuii M. Mahmoud et al. [32], ski moka3asny,
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10 y MaLi€HTIB i3 MHOXWHHUMU CYyNYTHIMHU 3aXBO-
proBaHHAMH micass COVID-19 36epiraroTbcst cucTeMHa
cnabKicTh 1 ceplieBO-CYyAMHHI MOPYIIEHHs, 3yMOBJIeHi
TPUBAJIUM 3alajJieHHsIM i MeTaboJsiuHOI0 Je3ajanTa-
uieto. 3a manuMu E. Bustos-Vazquez et al. [33], mysb-
TUMOPO6iAHI manienTH micas COVID-19 maroTh ripmi
$yHKIiOHA/IbHI MOKAa3HUKU Ta HWKYY BHIKHUBAHICTh,
10 CYNPOBO/KYETbCS 30epeKeHHSIM pecIipaTOpHUX
cumnroMiB. Lli pe3sysbTaTu cniBnajarwTh 3 NiJBUILE-
HOI0 4aCTOTOM 33JMUIKU Ta KallJlo, OJHaK He MOBHI-
CTI0 36iraroThbcsl 3a aGCOJIOTHHMU 3HAYEHHSMH, 1110
MOB’s13aHO 3 BKJIIOYEHHSIM y IPe/iCTaBJIeHE JIOC/i/KEH-
HS BUKJIOYHO OHKOJIOTIYHHMX MaIiEHTIB 6e3 aHasi3y
roctpoi pasu iHdpexiil.

Y po6oTi M. Shoukat et al. [34] 6y./10 oBeieHO, 1[0
MOEAHAHHA BiKy, MysnbpTUMOp6igHOCTI Ta COVID-19
aconiroBasocsi 3 TPUBAIMMHU CYOKJIHIYHUMH Kapmi-
OBAaCKyJIIpHUMU NOPYLIEHHSAMH, AKI He 3aBXJHU Cy-
MPOBO/PKYBA/IMCA BUPAXKEHOI CHUMITOMaTHKow. lle
Y3TO/PKYETHCA 3 BHUABJIEHON MiJABUILEHOX YacTOTOMO
imemMiyHux 3MiH cermeHnTa ST 3a BiICyTHOCTI KJIiHIYHO
MaHidpecTHoI cepueBoi naTtoJorii. BogHouyac pesysnbra-
Tu 1.D. Benitez et al. [35], oTpuMaHi y KpUTUYHO XBOPUX
Ha COVID-19, neMoHCTpyBasIu NPsIMUH 3B’ 130K MiX KO-
MOpPOIAHUMU NaTepHAMU Ta TSHKKUMHU Kap/iaJlbHUMU
yCKJIaJHeHHsAMU. Ha BiAMiHYy Bij UUX JaHUX, Y [OCJi-
JOKyBaHIA KOropTi imeMiyHi 3MiHM Maiu CyOKJiHiY-
HUM xapakTep, 10 Bifjobpakae iHIIMK YyacoBUM 3pi3
Ta BiAcyTHicTB rocrporo nepebiry indexkuii. Jlogat-
koBo B. Bigdelou et al. [36] moka3sasiy, 10 NOEAHAHHS
OHKOJIOTi4HOI naTosiorii 3 nonepejHiMU KOMOpPOigHU-
MM CTaHaMHU IOCUJIKOE CUCTEMHY 3alla/IbHY BiAOBigb
nicass COVID-19, ujo cnpusie TpuBasoMy 36epeKeHHI0
KapAiopecnipaTOpHUX CUMIITOMIB HaBIThb 3a BiICyTHO-
CTi FOCTPUX YCKJIaJHEHD, 1110 KOHLENTYaJIbHO CIiBBij-
HOCHUTBLCA 3 OTPUMaHUMHU pe3ysibTaTaMHU.

BusBJieHo, 10 nopyiieHHs GyHKILii 30BHIIIHBOTO
JUXaHHS y MAalli€eHTIB i3 KOpOHaBipyCHOI XBOPO6OIO
B aHaMHe3i ¢ikcyBasucsa 4yacTime BXe [0 MOYATKY
cnenjiasbHoro JikyBaHnHus (37,3 % mnpotu 23,8 %), a
yepe3 OJMH Micslb Micjas MOro 3aBepuUIeHHS 4acCToO-
Ta PeCTPUKTUBHUX | 3MillaHUX BEHTUJALIWHUX IO-
pylleHb y 1K rpymi 3pocaa go 35,8 %, mo cBigyuio
po HapocTaHHs QyHKIioHasbHOTO AedinuTy Ha T/i
MO€EJHAHHA TMOCTKOBIAHUX | TepaneBTUYHUX YMHHU-
KiB. ¥ gocaimkenHi G. Satyanarayana et al. [37] 6ysio
IMoKa3aHo, 1[0 OHKoJIoriyHi nauienTu nicas COVID-19
MaroTh Mi/|BUIIEHY YaCTOTY iHPeKI[iHHUX | 3anabHUX
YCKJIa/lHEHb, sKi 3yMOBJIIOIOTH TpHUBaJe (QYHKIiO-
Ha/IbHe HaBaHTaXXeHHs Ha JIeTeHi, 1[0 y3roJKYEThCA 3
BUABJIEHUM 3POCTAaHHSAM PECTPUKTHUBHUX NOPYIIEHbD,
OCKIJIBKM IepCUCTYyl0Ye 3anaJieHHs Ta MOBTOPHI yIlI-
KO/[PKEHHS aJIbBEOJISIPHOI TKAaHUHU OOMEXYIOTh BEH-
TUJISALiNHI pe3epBU HaBiTh 3a BiJICYTHOCTI porpecy-
I0YUX CTPYKTYPHUX 3MiH. 3a y3araJlbHeHUMH JaHUMU
A.S. Pathania et al. [38], noegHAaHHSA OHKOJIOTiYHOTO
npolecy W mepeHeceHOI KOpOHaBipycHOI XBOpoOU

Clinical and functional features of post-COVID conditions
in multimorbid oncological patients at the stage of preparation for special treatment

cnpusie GOPMYBAHHIO XPOHIYHOI'0 iIHTEPCTULiaIBHOTO
3anasieHHs 3 IOMiHYBaHHSM PeCTPUKTUBHUX QYHKIi-
OHa/IbHUX NopyuleHb. llell MexaHi3M NOSICHIOE OTpU-
MaHe 3pOCTaHHA YaCTOTHU PECTPUKTUBHUX 3MiH Mic/d
creniaJbHOrO JIIKyBaHHS, IO Ji€ sIK [0AaTKOBUH daK-
TOp JlereHeBOol Bpa3JIMBOCTI.

Boguouac D. Aden et al. [39] HaroJsiocuy, 110 B KJIi-
HiYHil npakTuLi nicisa nanaemii GyHKIioHabHI Opy-
LIEHHA 4acTO 3a/IMIIAIOTbCA HeJOOLIHEeHUMM uepes3
¢dokyc Ha BizyasizaliliHuX faHuX. Lle nosicHIO€ BUsIBJIE-
Hy AMCOLiallil0 Mi>XK BiTHOCHOIO CTa6i/IbHICTIO KOMIT 10-
TepHO-TOMorpadiyHol KapTHHHU Ta NPOrpecyBaHHAM
BEHTUWJIALIMHUX 0OMeXXeHb Y MpeJicTaBIeHid KOropri.
3a pesy/sbTaTaMM HapaTUBHOTO aHaJi3y, NpejCcTaB-
sneHoro Z.M. Afshar et al. [40], y nanjieHTiB 3 oHKOJIO-
riyHor mnaroJioriero micasgs mnepeHeceHoi COVID-19
dyHKIIOHaIBHI MOPYLIEHHS MOXYTh 36epiraTucs a6o
HapOoCTaTH He3aJeXHOo Bijf MopdoJioriuHuX 3MiH Jiere-
HeBOi TKaHUHU. TaKM¥ BUCHOBOK MOBHICTIO 36iraeThcs
3 OTPUMaHUMH pe3ysbTaTaMy, fie caMe QyHKIisl 30-
BHIIIHBOTO JAMXaHHS BUSBUJIACA GBI YYTJUBUM iH-
JUKaTOpOM BifaseHux HacaigkiB. Hatomicte A. Pas-
saro et al. [41] nmpoJeMOHCTPyBa/Jk BHUILY YacTOTYy
TOKKUX pecnipaTOpHUX YCKJaJHEeHb y INaLi€HTIB i3
pakoM JiereHb mij 4ac roctpoi ¢pasu COVID-19. Bix-
MIiHHICTB Bi/Ji Ipe/iCTaBJIeHUX JAaHUX MIOSCHIOBAJIAacA iH-
LIIMM YaCOBUM 3Pi30M J0CJiIKEHHS, OCKIJIbKU OLjiHKa
BUKOHYBaJacd y BiJjjJaJleHUH NOCTKOBiAHUH nepiof, a
He miJi yac roctpoi ¢pasu iHdexklii, 10 BU3HaYaI0 nepe-
Ba)KHO XpPOHIYHUH i CyOKJIIHIYHUI XapaKTep BEHTUIS-
LiMHUX NOPYLIEHb.

BusiBieHuil nuc6ananc Mixk MopdosioriuyHor cTa-
6ibHICTIO JlereHEeBOI TKAaHUHU Ta NMPOTPeCcyBaHHAM
byHKIiOHa/IBHUX 06MeXeHb CBiAYUTH NMpPO CKJIaf-
HUM, 6araTodakTOpPHUM XapaKTep JiereHeBUX 3MiH
Y OHKOJIOTIYHUX MALI€EHTIB Mic/d epeHeceHol KOpo-
HaBipycHoi xBopo6u. Taka gucornjianis MiX KoMl 'fo-
TepHO-ToMorpadiuyHO KapTHHOI Ta NMOKa3HUKaAMH
BEHTWJIALIMHOI QyHKLII 3MiHIW0OE migxoau no aude-
PEeHLIMHOI iarHOCTUKH, OCKIJIbKH He BiZIOBiJa€ K1a-
CUYHIN MoJesi MyXJMHHOTO a60 MPOMeHeBO-iHAYKO-
BAHOI'0 ypakeHHs JiereHb. flk nokasanu Z. Zhang et
al. [42], npoMeHeBUI MHEBMOHIT XapaKTepPU3YETbCS
YITKOI 4YaCOBOK 3aJIeXKHICTIO BiJl 3aBeplIeHHS OI-
poMiHeHHs Ta MopdoJioriyHo0 BiJjIOBiAHICTIO MO0
NPOMEHEBOTO BILJIMBY, L0 CYNPOBOKYETbCA Iapa-
JIeJIbHUM ToripuieHHsIM QYHKI[iOHaJbHUX MOKa3HMU-
KiB. BizcyTHicTb nosi6HO1 Tonorpadiynoi 3akoHOMip-
HOCTI Ta 4acoBOI NPUB’SI3KU YV JOC/iPKYBaHil KoropTi
CBIJUUTH NPOTHU AOMiHYHOYOIrO IPOMEHEBOIO reHe3y
BUABJIEHUX BEHTWJIALIMHUX NMOpPyLIeHb. Y cHUCTeMa-
TUYHOMY y3arajbHeHHi A. Nissen et al. [43] naroJo-
cusiy, mo MopdosoridyHi 03HAKK pajialilHO-iHAY-
KOBAHOTO ypa)KeHHsl JiereHb 6e3 QYHKI[iOHAJbHOIO
HiTBep/PKeHHS MAalOTh 0OMeXXeHY JIiarHOCTUYHY IIiH-
HiCTb i NOTPe6yI0Th 060B’s13KOBO]I iHTerpanii 3 BeHTH-
JIILIMHUMU TecTaMHu. lle moJ10’)KeHHs Y3ro[Ky€EThCS 3
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HEeOO6Xi/IHICTIO KOMIIJIEKCHOI OIIiHKH, OCKIJIbKH caMe
$yHKIiOHAIbHI MOKAa3HUKH /I03BOJISIIOTH BHUSBUTH
[IPUXOBaHy KJIIHIYHY 3HA4YylWliCTb IHTEpPCTULiaJbHUX
3MiH 32 yMOB BiiHOCHOI MopdosioriyHoi cTabisibHOCTI.

3a panumu S.-H. Park et al. [44], HasiBHicTb $oHO-
BUX iHTepcTUIlia/IbHUX YpakeHb Moaudikye nepebir
JlereHeBUX yCKJIaJJHEHb Y NALIEHTIB 3 OHKOJIOTIYHOIO
[aTOoJIOTi€I0, MOCUI0I0YU QYHKLiOHAABHUN JedpinuT
6e3 mpomnopuiiHoro Mopdos0TiYHOro MporpecyBaH-
Hs. TakuM MexaHi3M CIiBBiIHOCUTbCSA 3 MOCTKOBiJ-
HOM iHTepcTUIiaJbHOW Nepeby0Bo0 K GOHOBUM
YUHHUKOM y npejcTaBieHii Bubipui. G. Mahmoudi et
al. [45] 3BepHy/N yBary Ha NOTeHLilHI pU3UKHU HAJ-
MipHOTO 3acTOCyBaHHs KOMIT'loTepHOI ToMorpadii B
OHKoOJIOTIYHUX nanieHTiB micasgs COVID-19, migkpec-
JIUBLIM HeOoOXiAHICTh 4YiTKOro KJIiHIYHOTO O6I'pyH-
TyBaHHfl MOBTOPHUX JocaimxkeHb. lle migkpiniroe
JIOLiJIbHICTD opieHTalii He sule HA MOPHOJIOTIUHY
cTabinbHICTh, @ 1 HA QYHKLiOHAJIBHY AWHAMIKY NPU
NPUMHATTI KJIHIYHUX pilleHb. 3 NO3ULiA HAaCTaHOB
J.-W. Seo et al. [46] nigkpec/ieHo, 1110 TOCTKOBI/IHI cTa-
HU NOTPEOYIOTh MYJbTHUAUCIUIIIIHAPHOIO MiAX0AY 3
iHTerpani€ero KaiHIYHUX, PYHKIiOHAJBHUX i BizyaJi-
3aliiHUX JaHUX JJisT VHUKHEHHs XHOHOI eTioJsoriyu-
Hoi aTpubynuii 3MiH. ¥ cykymHOCTi Lie 06I'pyHTOBYE
TPaKTyBaHHs BUSIBJIEHUX JIeTEHEBUX IOpYLIEHb K
nposiBiB xpoHiuHOI noctiHdeknifiHoi nepebyoBy, a
He O3HaKM NPOrpecyBaHHSA OHKOJIOTIYHOTO MpOLecy
YU TOKCUYHOCTI clleliiaJIbHOr 0 JIIKyBaHHS.

Y nuiomuHi “OHKOJIOTiI-IOCTKOBi” BUsIBJIeHA AU-
coriarnisg MiX BiJHOCHOIO CTabGi/bHICTIO KOMITI'IOTEp-
HO-ToMOTpadivyHOl KAPTHUHU JIeTeHb Ta 30epeKEeHHAM
abo mporpecyBaHHSIM OYHKI[iOHaJbHUX MNOPYLIEHb
BEHTHJIALl BifmoOpa)asa HEOAHOPIAHICTb KJIiHI-
KO-QYHKIIOHA/JIBbHOI Bi/[MOBi/Ii B OHKOJIOTIYHUX Malli-
€HTIB y BiJjlaJleHMU OCTKOBIHUY nlepiof. Y orysjo-
BoMy aHaJizi K. Zambrano et al. [47] 6ys0 moka3aHo,
10 TIOCTKOBiJJHUHM CTaH MoOKe 30epiraTucs 3a paxy-
HOK MYJbTUCUCTEMHUX MeXaHIi3MiB, AKI MigTpuMy-
I0Th KJIiHiKO-QyHKIioHa/IbHI 06MeXeHHs HaBiThb 3a
BizicyTHOCTI BUpakeHOoi HeraTuBHOI MopdoJsiorigyHoi
AuHaMiku. lle cniBnazgae 3 TUM, 110 B AOC/IKYBaHIN
KOTrOpTi OLjiHKa NpOBOAMUJIACA Y BifJasieHUul mnepion
nicist indekuii, Koy JOMiHYIOTH XpOHIYHI MpoOsiBY, a
He 03HaKH{ I'OCTPOro JIereHeBOoro YKo/ KeHHs. Posb
MyJbTUMOpP6iAHOCTI ¥ ¢opMyBaHHI TpHUBaIUX TIIO-
CTKOBiIHUX 0OMexeHb mifkpecauau R. Ashmawy et
al. [48], aki 3a3Ha4Yn/IM, 1110 MOEAHAHHA KIJIBKOX Cy-
MyTHIX 3aXBOPIOBaHb 3MiHIOE iHUBilyabHI QYHKILi-
OHaJIbHI pe3epBU Ta MiJCUJIIOE KJIHIYHY 3HAYYILLiCTh
HaBiTh NOMIpHHUX CTPYKTypHuX 3MiH. [lofi6Ha re-
TEpPOTeHHICTb Mepebiry mocTkoBifHOro cTaHy 6ysa
NPOJIeMOHCTPOBaHa y MONYJALIKHOMY KOTOPTHOMY
nocaimkeHHi B. Liu et al. [49], fe mokasaHo, 110 micis
nepeHeceHoro COVID-19 npodine MyabTUMOp6iHO-
CTi MOXe 3MIHIOBATHUCA 3 4acOM, 3yMOBJIIOIOYHU Bapia-
6e/IbHICTDb KJIiHIYHUX | PYHKIIIOHANIBHUX NPOSBIB.
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Baxx/iMBICTE IHTErpoBaHOro KJHIYHOrO MiJXo0-
ay nigrBepauau D.J. Cataneo-Pina et al [50], ski mo-
Kazasy, o epeKTUBHICTh BeJeHHS MAIiEHTIB mic/s
Tskkoro COVID-19 3pocrae 3a yMOBU NOEJHAHHA
OI[iIHKYM CUMITOMIB, QYHKIIOHAJBHOTO CTAaTyCy Ta Cy-
NyTHIX pu3uKiB. Takui NifgxiZ € pejieBaHTHUM [Jid
iHTepnperalil OTPUMAaHUX pe3yJbTaTiB, OCKIJIBKU
caMe QyHKIiOHA/JbHI MOKAa3HUKU BUSBUJIM MPUXOBA-
Hy KJIIHIYHY 3HaA4yLliCTb NOCTKOBIJAHUX 3MiH. JlofaT-
KOBy apryMeHTanito Haganu C. Lozahic et al. [51], ski
MPOAEMOHCTPYBAJIY, 1[0 OHKOJIOTIYHI MaliEHTH NicJad
NPOTUNYX/JIMHHOI Tepanii MaloThb MifBUIEeHY KapAio-
pecnipaTOpHY Bpas3J/MBICTb Y MOCTKOBIAHUK mepioz.
Taki 3MiHM BiANOBiAAIOTh BUABJEHIN Aucouiamii Mix
MopdoJoridyHow0 cTabiibHICTIO Ta PYHKILiOHATBHUMHU
NOpPYILIEHHAMY, L0 CIIOCTePIraeTbcd y npejcTaB/eHo-
MY J0CJIiPKEeHHI.

Y3araJbHIOIOYH pe3yJbTaTH O0OTOBOPEHHS, BCTa-
HOBJIEHO, 1110 BUsIBJIEH] KJIiHIYHi, QyHKLioHa/NbHI Ta iH-
CTPyMeHTaJIbHi 0c06JIMBOCT] Mepe6iry mocTKOBiJHUX
3MiH B OHKOJIOTIYHMUX MaLi€HTIB 3arajoM Yy3rO[Xy-
I0TbCA 3 JAHUMU IHIIMX HAyKOBHUX AOCJIKEHb, MPU-
CBSIYEHHUX Npo6seMi MOCTKOBIZHOrO CTaHy Ta MYJb-
TUMOp6igHOCTi. OTpuMaHi JaHi TiATBEpPKYIOTh, 110
y Bigganenui nepiog micasgs COVID-19 mopdostoriuna
CTabi/IbHICTD JlereHeBUX 3MiH MOXe MO€EAHYBATHUCA 3i
36epexxeHHSIM QYHKIIOHAIbHUX 0OMEXeHb, a IX KJTiHi4-
Ha 3HA4YyLliCTb BU3HAYAETbCA KOHTEKCTOM CYIyTHbLOI
natoJiorii. Taka y3roJpKeHICTb MNiJAKPECJIOE AOLiJb-
HICTB IHTErpoOBaHOTO MiAX0AY A0 iHTepnpeTarlii nIocT-
KOBIJJHMX 3MIiH y KJIIHIYHIA OHKOJIOTIYHIN NpaKTHIL.

BN CHOBKUA
Y3arasibHeHi pe3y/abTaTH [OCJAiJPKeHHs 3acBif4yuJIy,
110 B OHKOJIOTIYHUX MALI€EHTIB i3 KOPOHABipyCHOIO
XBOpO6OK B aHaMHe3i ¢popMyBaBcs Gisiblll BUpaKe-
HUM Ta CTIMKUK KapAiopecnipaTOpHUKA CUMITOMO-
KOMIIJIEKC TOPiBHSAAHO 3 mallieHTaMu 6e3 mepeHece-
Horo COVID-19. AcTeHIYHHUU CUHAPOM peEECTPYBABCH
y 86,5 % BumnajkiB, 3aaumika - y 47,7 %, kauenb - y
37,3 %, 1Wo nepeBUILYyBaJ0 BiJMOBiAHI MOKa3HUKU
KOHTPOJIbHOI rpynu. OAHOYACHO 4YacToTa CyOKJIi-
HiYHUX imeMiyHux 3MiH cermMeHTa ST Gysia Maiike B
2,5 pasa Buioto (22,4 % npotu 9,5 %), 1o cBiguuI0
npo 36epexeHHs KapAioBacKyJspHOI ypasMBOCTI y
BifijasieHu MOCTKOBiAHUHN nepioa. AHami3 PyHKIliO-
Ha/IbHUX NOKAa3HUKIB J03BOJIMB 3pOOUTHU BUCHOBOK,
1110 BeHTUJIALIHHI nopyleHHa y nanieHTis 3 COVID-19
B aHaMHe3l MaJ/Iy K BUILLY [104aTKOBY MOLIUPEHICTH,
TakK | HecnpUAT/IUBIIY JUHAMIKy. [lo mo4aTKy crneui-
aJIbHOTO JIiIKyBaHHS MopyueHHs GyHKLil 30BHIIHbO-
ro AUXaHHA BUABJAANACA Yy 37.3 % malieHTIB OCHO-
BHOI rpynu npotu 23,8 % y KOHTpoO.JI, a 4yepe3 OgUH
MicALb micad 3aBeplieHHd JIIKyBaHHA 4acToTa pec-
TPUKTUBHOTO TUMy Jocsarana 35,8 % nporu 11,1 %.
lle miATBep/XXye KYMYJATHBHUU BIJIMB NOCTKOBIJ-
HUX 3MIiH Ta NPOTUNYXJUHHOI Tepanii Ha 3HUXEHHA
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BEHTHJIALIMHUX pe3epBiB. KoMmn'roTepHo-TOMoOrpa-
¢iyHMK aHaNi3 y MiJCYMKYy MOKa3aB MepeBaXKaHHS
JIBOOIYHUX CyOI/IeBpaJbHUX IHTEPCTULia/IbHUX 3MiH
3i cTabizibHO0 ab0 MOBIIBHO perpecyo4yor0 JWHaMi-
kot 6e3 Tunosoi By3soBoi MopdoJiorii. BiacyTHicTh
napaJsesbHoi nporpecii Mopdosorivnux i pyHkuio-
HaJIbHUX 3MiH JJ03BOJISIE y3arajJbHEHO TpPaKTyBaTH
Ui 3HaXiIKU K MPOsIBM XpOHiYHOI mocTiHpeKLiiHOI
nepe6y/0BY, @ He METACTAaTUYHOI'O YU IOCTHpOMe-
HEBOTO ypaKeHHd. Y IiJIoMy pe3y/JbTaTH HiATBep-
JWJIM, 110 OHKOJIOTiYHA MYJbTHMOpPGiJHICTH MOJHU-
¢dikye mepebir i KJIiHIYHY 3HAYYL[iCTh MOCTKOBIAHUX

Clinical and functional features of post-COVID conditions
in multimorbid oncological patients at the stage of preparation for special treatment

IHTerpoBaHOro NiAxoAy [0 iHTepnpeTayil OTpUMaHUX
Aanux. [loganbuii focaiP)keHHS J0LiJIbHO CIpsSIMyBa-
TH Ha NMPOCIEKTHUBHE 6araTopakTOPHE CIOCTEPEkKEH-
HA 3 ypaxyBaHHAM TPUBAJIOCTI IIOCTKOBiJHOr 0 epio-
Ay, TUIIIB NPOTUIYXJMHHOIO JIIKYBaHHA Ta IXHbOTrO
BIUIMBY Ha B3aeMofilo MopdosorivHux i ¢yHKIio-
HaJIbHUX IIOKA3HUKIB.

Imoasikm
Hemae.

OIHAHCYBAHHA

3MiH. CaMe MO€AHAHHA OHKOJIOTIYHOTO mpouecy, cy- Hemae.
NyTHBOI MaToJIoril Ta nepeHeceHOI KOPOHABIPYCHOI
XBOpPOOU BU3HAYA€ reTEpPOreHHICTh KJiHiKo-PyHKLi-

OHaJIbHOI BiZiMOBiAl, 10 OGIPYHTOBYE HeOobXiAHICTH

KOH®JIIKT IHTEPECIB
Hemae.
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Clinical and functional features of post-COVID conditions in multimorbid
oncological patients at the stage of preparation for special treatment

Abstract. The aim of the work was to form sound principles for the diagnostic assessment of post-COVID
conditions in cancer patients with multimorbidity, taking into account concomitant diseases and specific
treatment. An observational comparative clinical study was conducted at the state institution “Institute of Medical
Radiology and Oncology of the National Academy of Medical Sciences of Ukraine” (January 2022 - July 2024) and
included 130 cancer patients at the stage of preparation for special treatment to assess clinical manifestations,
indicators of the functional state of the cardiovascular and respiratory systems, and computed tomography
characteristics of the lungs in patients with and without a history of COVID-19. The results showed that patients
with oncological pathology and a history of coronavirus disease were more likely to have asthenia (86.5%),
shortness of breath (47.7%), cough (37.3%), and ischemic ST-segment changes (22.4%) compared to controls
(79.4%, 36.5%, 22.2%, and 9.5%, respectively), which indicated the formation of a stable cardiorespiratory and
subclinical cardiac profile of the post-COVID state. Respiratory function disorders before the start of special
treatment were recorded in 37.3% of patients with a history of coronavirus disease and in 23.8% without it,
mainly due to restrictive changes, which reflected a decrease in ventilatory reserves. At the stage of one-month
post-treatment observation in the main group, an increase in the prevalence of restrictive disorders by 35.8%
was recorded while maintaining a stable computed tomography picture with bilateral subpleural interstitial
changes, which indicated in favor of a post-COVID, rather than metastatic or post-radiation genesis of the
changes. The results obtained showed that COVID-19 in multimorbid oncological patients forms a stable clinical
and functional cardiorespiratory profile at the stage of preparation for treatment. The data are appropriate for
use by oncologists, radiologists and cardiologists of specialized institutions in pre-treatment risk assessment
and interpretation of cardiopulmonary changes after COVID-19.

Keywords: restrictive disorders; interstitial lesions; ventilation disorders; functional deficit; computed tomography;
cardiorespiratory reserve.
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JucdyHKIis enmiTeTiaIbHOr0 0ap'epa MpH eKClepUuMeHTaTbHOMY FOCTPOMY
MOIIKO/)KeHHi JiereHb: 3MiHU ekcripecii nporteiny Zonula Occludens-1

AkTyanbHicTb. [ocTpe siereHeBe ymkopreHHs ([J1Y) Ta cunapom roctporo pecrnipatopHoro auctpecy (['PAC)
3a/IMIIAKTBCA NPOBIJHUMHU NPUYMHAMU JIeTAJbHOCTI MPU KPUTHYHHUX cTaHax. KUIIOUOBUM MeXxaHi3MOM
po3Butky [JIY/TPJAC € ymKo/KeHHs aJibBEOJIIPHO-KaMiJipHOTO 6ap’epa, 3yMOBJIEHE MOPYLIEHHSAM
opraHizanil minpHUX MIKKIITUHHUX KOHTaKTiB (tight junctions), mo npusBogUTH [0 MEPCHUCTYIOUOIO
HabpsKy, rinokcemil Ta MoXke CIpUYUHATH $i6GpPO3HE peMo/ieIOBaHHA JleTeHb. LleHTpa/lbHUM peryasiTopoM
cTpykTypu Ta ¢yHkuii TJs € agantepHuit 6in0k zonula occludens-1 (ZO-1). Ilonpu 3pocTaHHsA [J0Ka3iB
oo KputuuHoi posi ZO-1 y 6ap’epuiit auchyHKLii, yacoBa AuHaMika Horo ekcrpecii npu po3BuTky [J1Y,
0COGJIMBO B KOHTEKCTI Iepexo/ly Bi/i TOCTPOro eKCyaTUBHOTO YIIKO/KeHHS /10 GibporeHesy, 3aHIIAETHCS
HeJJ0CTaTHbO BUBYEHOIO.

Ljinb: BUBHAYMTH YacoBY AMHaMiKy BMicTy npoTeiny Z0-1 y TkaHuHi Jierens mypiB Ha 1, 3, 5, 7, 14 ta 21 106y
nicas ingykuii [JIY koM6iHOBaHUM BILJIMBOM JlinomnoJiicaxapuy Ta iHTpaTpaxealbHOr'0 CTOPOHHBOIO Tila U
oxapaKTepu3yBaTH ii 38’130k 3 MopdosioriyHMMHU pazaMu poO3BUTKY eKCyZJaTUBHO-TreMopariyHoi NHeBMOHii Ta
Jere”HeBoro ¢i6poasy.

Marepianu Ta MeToau. Y urypiB-camiiB JiiHii Wistar macoro 190-220 r (n=47) Mo/ieifoBaId TOCTPe JereHeBe
VIIKO/PKEHHSI LIJISIXOM KOMOiHOBAaHOIr'0 BBeJleHHs JiiMomoJiicaxapuay (CUCTeMHO Ta iHTpaTpaxeasjbHO) Ta
iHTpaTpaxeaJbHOI'0 CTOPOHHBOTO Tisia (KapOHOBAa HUTKA, 0BKUHA 2,5 cM, ToBIMHA 0,2 MM). TBapuH BUBO MU
3 ekcniepuMeHTy Ha 1, 3, 5, 7, 14 i 21 o6y (o 7 ocobuH Ha TepMiH), IPOBOJUJIN TiCTOJOTIYHE AOCTi/PKEHHS
JlereHeBOi TKaHUHU (3ab6apBJieHHSI TeMaTOKCUJIIHOM Ta e03WHOM) i BHU3HaueHHs BMicTy Z0O-1 MeTojoMm
iMyHOGJIOTUHTY 3 BUKOPUCTAHHSIM MOHOKJOHaJbHUX aHTUTLN (Invitrogen, CILIA) Ta JeHCHUTOMETPUYHUM
aHasiizoM (TotalLab). KonTposbHY rpymny ckJanu xhu6HoonepoBaHi TBapuHU (n =5). CTaTUCTUYHY 0OpPOOKY
BUKOHYBaJIU 3 BUKOPUCTAHHAM jucrepciiHoro aHanizy (ANOVA), cTaTUCTUYHO 3HAYyIIMMH BBaXKaJIU
3Ha4yeHHs p<0,05.

Pe3ynbraru. Y mypiB 3 [J1Y BUsiBJeHO nporpecyBaHHs MOp}OJIOTiYHUX 3MiH JIereHb BiJj BUPQXKEHOT'0 HAOPAKY
NapeHXiMH 3 reMopariuHuM eKCyAaToM y mpocBiTi anbBeos (1-5 po6a) 0 NpOJYKTHUBHOrO 3alaJjleHHs 3
akTUBHOW mnpoJidepaniero ¢ibpobsactiB i PopmyBanHAM ¢ibpuasapHoi ciTku (7-21 pob6a). 3a AaHUMHU
iMmyHO6s10THHTY, BMicT Z0-1 3HMmKyBaBcs Ha 8,4-19,1 % npoTsirom 1-5 1o6u (p<0,05), focArarodu KPpUTUUHOTO
MiHIMyMy Ha 7-My f06y - cTaHOBUB Jule 11,6 % Bif KoHTpoJsibHOTrO piBHA (p <0,05), o cniBnazasio 3 mikom
eKcyJlaTuBHO-reMopariuyHoi nueBMoHii. Ha 14-21 no6y cnocrepiraysocsi yacTkoBe BigHOBJeHHs1 Z0-1, npoTe
BMICT 6i/1Ka 3a/IMILIABCS CyTTEBO 3HMKEHUM MOPIiBHSAHO 3 KOHTpoJieM (Ha 58,2-62,2 %; p<0,05), 110 KopesiroBaio
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enitesianbHOI penapanil.

JiereHeBUH 6ap'ep; IWypH.

AKTYAJIBHICTH

[octpe nereHeBe yumkomxeHHs ([JIY) Ta #oro Haii-
TSK4YA KiHIYHA dopMa - CHHAPOM T'OCTPOTro pecmipa-
TopHoro auctpecy (I'PAC) sanuimaroTbcs NpoBiJHU-
MU NIPUYMHAMU JIeTAJbHOCTI IPYU KPUTHYHUX CTAHAX,
acoLiOBaHUX i3 CencucoM, TSIKKOI0 ITHEBMOHIEI0, ac-
nipanieto Ta TpaBMomw [12]. LleHTpanbHuM natodisi-
0JIOTIYHUM MeXaHi3MOM PO3BUTKY Ta NPOTrpecyBaHHA
[JIY/TPAC € ymkomXeHHSl aJbBeOJIsIpPHO-KaliJsipHO-
ro 6ap’epa, 1110 NPU3BOAUTH A0 GOpMyBaHHSA HAGPAKY
JIereHb, MOPYIIeHHs ra3000MiHy Ta pe3UCTEeHTHOI Ti-
nokceMii [2]. [lonpu 3HaYHUH Iporpec y po3yMiHHi na-
toreHe3y [JIY/TP/C, ebexTuBHi TepaneBTHYHI cTpa-
Terii, cnpsiMOBaHi Ha Bi/jHOBJeHHs 6ap’epHOi PyHKIil
JiereHb i mpodinakTuKy Gpi6po3HOro peMoje/F0BaHHs,
3aJIMLIAIOTBCA 00MEXEeHUMH, 1[0 3yMOBJIIOE AKTyasb-
HiCTb HOTJIM6JIEHOTO JOC/iPKeHHS] MOJIEKYISAPHUX Me-
xaHi3MiB 6ap’epHOi AUCHYHKILT.

Kito4oBy posib y HiITPUMaHHI CTPYKTYpHOI Ta
¢dyHKIioOHaBHOI LiJiCHOCTI a/IbBeoJIApHO-eMiTe ianb-
Horo 6ap’epa BifirpatoTh 1[iJibHI MDKK/JIITUHHI KOHTaK-
TH (tight junctions; TJs), saki GopMy0OThb ceJleKTUBHUI
napanearaspHuil G6apep i 0OMEXYyHTb NaCUBHUHN
TPAHCIOPT PiJAWHH, €JIEKTPOJIITIB Ta MaKpPOMOJIEKYJ
M kiaiTuHaMmu emitesito [3]. [lopymeHHs opraHiza-
uii TJs € oAHKUM i3 NPOBIHUX MeXaHi3MiB MiJBUILEHHS
IIPOHUKHOCTI aJIbBEOJISPHOTO €MiTeJIilo, IepCUCTEeH L]
HabpsIKy Ta 3aTPUMKH KJIipeHCY aJIbBEO0JIsIPHOI piiUHU
npu [J1Y/TPAC.

lleHTpaZbHUM peEry/JATOPOM oOpraHisanii Ta cra-
6iIbHOCTI LIITBHUX KOHTAKTIB € afanTepHUN 6ijloK
zonula occludens-1 (Z0-1), skuil 3'eAHYE TpaHCMeEMO-
paHHI KOMIIOHEHTU KOHTAKTIB 3 aKTUHOBUM LIUTOCKe-
JIETOM KJIITUHU Ta BUKOHY€E BXKJIUBi CUTHA/IbHI QYHK-
uii [4]. ExcnepuMeHTanbHi ¥ KJiHIYHI AocCTimKeHHS
OCTaHHIX pokiB JeMoHcTpyioTh, wo npu [JIY/TPAC
BiIOyBaeTbCA 3HMKEHHS eKcrpecil Ta MOpyIIeHHs
CyOKJIITHHHOI JoKasizanil Z0-1, mo TicHO KopeJsroe 3i
CTyIeHeM VUIKO/KEHHSI aJibBEOJIIPHOTO 6ap’epa Ta
TSDKKIiCTIO epebiry 3axBoproBaHHA [5, 6].

BBaxka€eThbCs, 1110 NOPYLIEHHSA LiJIiICHOCTI LiIbHUX
MDKKJIITHHHUX KOHTAKTiB YHacaigok gucyHkuii Z0-1
COpUsiIE NEPCUCTYIOUOMY aJIbBEOJIIPHOMY HaOPAKY
/A CTBOPIOE YMOBH [JI XpOHi3aLii 3anajieHHd Ta MNa-
TOJIOTIYHOTO PeMO/ie/II0BaHHSA JIereHeBOi TKaHWHHU 3
PO3BUTKOM iHTepcTUIiasbHOr0 Gibpo3y [7]. Y 3B’A3Ky
3 UM AuHaMika 3MiH BMicTy ZO-1 Ha pi3HUX eTanax
po3BUTKY [JIY, 30kpeMa B KpUTUYHHUU Nlepiof, epexo-
[y Bij roctpoi ekcyaTuBHOI $pasu 0 MPOAYKTUBHOTO
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BucnoBok. TpuBasie 3umkeHHs1 ZO-1 € He Jivile HaCHiIKOM, 2 U aKTUBHHUM NAaTOT€HETUYHUM YHMHHUKOM
¢dibporeHesy, 1[0 OOIPYHTOBYE MEPCHEKTUBHICTh PO3TJIAAY L[bOTO Oi/Ka K MPOrHOCTUYHOTO GioMapkepa Ta
TepaneBTUYHOI MillleHi /st mpodinakTuku ¢i6bpo3Hux yckaagHeHb npu ['P/C.

Korouosi csioBa (MeSH): rocTpe JiereHeBe yuiko/pkeHHs; Zonula occludens-1; uiisibHi MiXXK/IITHHHI KOHTaKTH;

3amnajieHHs Ta ¢iGporeHesy, 3aJUIIAETHCA HEAOCTAT-
HbO BHBYEHO, 0COGJIMBO B KOHTEKCTI KOMIIJIEKCHUX
eKCIlepUMeHTa/IbHUX MOZeJIel.

Juia aHani3y 3a3Ha4eHUX MexaHi3MiB 6ys10 06paHO
Mogzenb [J1Y, iHfyKoBaHy KOMGiHOBaHMM BBeJI€HHSIM
jginonosicaxapuay (LPS) Ta MexaHi4YHOTO CTOPOHHBO-
ro TiJa, 010 J03BOJISE BIATBOPUTHU KJIKOYOBI NIaTOreHe-
TUYHI JIJaHKH, BKJIIOYAIOUU [TOTYKHY CUCTEMHY 3anaJjlb-
HY BiJiOBi/ib, HeHTpPoOiNbHY iHiMBTpaLio0 Ta NpsiMe
MOILIKO/PKEHHS a/IbBeoJIIpHOTO eniTeJtito [7].

Ili/1b: BU3HAYUTH 4AaCOBY JJMHAMIKY BMICTY NIpOTe-
iny Z0-1y TkaHuHi sierenb mypisHa 1, 3,5, 7, 14 Ta 21
06y micas iHAYKLII TOCTPOro JiereHeBOTo YIIKOIKeH-
Hsl KOMGiHOBAaHUM BIJIMBOM JliTomnoJiicaxapuay Ta iH-
TpaTpaxeaJlbHOI'0O CTOPOHHbBOTO TiJIa 1 0XapaKTepusy-
BaTH ii 3B’130K 3 MopdosioriyHUMHU pa3aMu PO3BUTKY
€KCyJaTHUBHO-reMopariyHol NHeBMOHIl Ta JIereHeBOro
¢ibpo3y.

OdikyeThbcsl, 10 OTpUMaHUM npodinb excmpecii
Z0-1 [03BOJIUTB Kpallie 3p03yMiTH HOT0 poJib He JIULIe
sIK MapKepa roctpoi 6ap’epHoi aucoyHKIii, ane ¥ Ak
NOTEeHLIMHOTO0 YUHHMKA, 10 BIJIMBAE HA JJOBTOCTPO-
KOBe NIaTOJIOTiYHe peMO/ie/II0BaHHSA JIeTeHb.

MATEPIAJIN TA METO/IN

[Ipy BUKOHaHHI POGOTH JAOTPUMYBAIUCA HOPM Ta
npuHuuniB Jupektusu 2010/63 €C 3 3axuCTy TBapHH,
lenbcinkcebkoi geksapanii (2008) Ta BuMor 3akoHy
Ykpainu «IIpo 3axycT TBapHH Bif >KOPCTOKOIO MOBO-
JkeHHs1» (N2 1759-VI Big 15.12.2009). Ha npoBeeHHs
JOCJIiPKeHHs 6yJI0 OTPUMaHO 03BiJ KoMicii 3 6ioeTu-
KU Ta akaZileMiuyHoi fo6podecHocTi HanioHanbHOTO Me-
AugHoro yHiBepcuTeTy iMeHi O. O. Boromosbug.

MogenoBaHHA eKCIepUMeHTaJBHOTO TOCTPOro
JIereHeBOr'0 YUIKO/KeHHS 3/1iCHIOBa/IU SIK 6YJI0 ONU-
CaHO paHillle, NIJITXOM BBeJleHHA CTOPOHHbOIO TiJa Ta
pO34YMHY JliNoNoJIicaxapuAy CUCTEMHO Ta iHTpaTpaxe-
aJIbHO y JJabopaTOpHHUX LypiB-caMIiB JiiHii BicTap Ma-
cot 190-220 r (47 ocobuH) [8, 9].

Xu6HOONEpOBAaHMM TBapHHaM (KOHTPOJIb) BUKO-
HyBaJIM BCi XipypriyHi MaHimyJaLii, KpiM BBeJeHHs B
Tpaxelw KallpOHOBOI HUTKHU Ta PO34YMUHY JiiNoINoJica-
xapuay (koHTpoJsib; n =5). [IpoTAroMm ogHoro Micsns
nicig onepauii BU3Haya/ld 3arajJIbHUM CTaH TBapHH,
pEeKTa/IbHY TeMIlIepaTypy, CTyIleHb LiaH03y, HAABHICTb
3aJJMLIKH, YaCTOTY AuxanbHUX pyxiB (U/P), ayckyabTa-
TUBHI NPOABU. TBAapUH BUBOAUJIU 3 €KCIIEPUMEHTY Ha
1,3,5,7,141i 21 no6y cnocTepexeHHs 10 7 0COOMH Ha
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KOXXHUM TepMiH. [l MopdoioriyHux JocaiKeHb ce-
piiiHi napadiHoBi 3pi3u JiereHs 3a6apBJiOBaId remMa-
TOKCHUJIIHOM Ta €03MHOM. CBIT/IOBY MIKpPOCKOIIIO MPO-
BOAMJIM Ha cBiTsoonTHUYHOMY Mikpockoni «Olimpus
BX 40» nogaTkoBo 06/1aJHAHOMY LIUPPOBOIO KAMEPOIO
«Olimpus C3030-ADU» Ta mporpaMHUM 3abe3nevyeH-
HAM «Olimpus DP-Soft».

BmicTt npoteiny ZO-1 y si3aTax TKaHWHHU BU3Ha-
YyaJd MEeTOJZ0M IMYHOOGJOTTUHIY. 3pasKh TKaHWHU
BUTPUMYBaJIM B CKpaIlJIeHOMy a30Ti, Mmo/pi6HIOBa-
Ju Ta romorenisyBasu B 50 mMmouib Tris-HCl Gyde-
pi (pH 7,4) 3 nomaBaHHsAM iHribiTopiB docdaras Ta
npotea3 (Pierce Protease and Phosphatase inhibitor,
«ThermoScientific», CIIA). Enektpodope3 3aiiicHI0-
Basu Yy 8 %-My noJsiiakpuiaMilHOMy reJjii 3 JoAeLu-
JicynbdaToOM HaTpiro B KaMepi /Jisi BEPTUKAJbHOIO
rejib-esnektpodopesy («BioRad», CIIA). Ilporeinu 3
reJir0 IEPEHOCUJIM Ha HiTPOLe/10/103Hy MeMOpaHy 3a
JIONIOMOT010 eJIeKTpo6s1oTy. MeM6paHu iHKyOGyBau
3 MOHOKJIOHAJIbHUMHU aHTUTLJIaMU Jj0 npoTeiny Z0-1
(«Invitrogen», CIIA). AnTuTina fo akTuHY (B-actin,
«Invitrogen», CIIIA) BUKOpPUCTOBYBaJUu JJisi Horo Je-
TeKlil K KOHTpOJIIO HaHeceHHs mnpoTeiny. Ilicia
NepBUHHOI iHKy6auii MeM6paHU BigMHBaJIKM Ta 006-
po6JIAIM aHTUBUAOBUMU BTOPUHHHUMH aHTUTIJIAMH,
KOH'IOTOBAaHUMH 3 IEPOKCHUAA3010 XpoHY («Invitrogen»,
CILA). HanmiBkisbKicHUN aHasi3 NPOBOAUIMN JEHCUTO-
MEeTPUYHO, 3aCTOCOBYIOUU MpOTpaMHe 3abe3nedyeHHs
TotalLab (TL120, «Nonlinear Inc», CIIIA). Pe3yapTaTu

iMyHOG6JIOT-aHali3y BUPaXaJu B YMOBHHUX OJUHHISX
Bi/l KOHTPOJIbHOTO 3HAaYeHHH ONTHUYHOI I'YCTUHU BiJ-
MOBiAHOI MOJIiNeNTUAHOI 30HU HA 6JI0TOTPaMi, HOpMO-
BaHOI 32 BMICTOM aKTHHY B KOXXHOMY 3pasKy.

J11 cTaTUCTUYHOrO aHaJsi3y 3/iMCHIOBaJIA MPO-
rpaMHe 3a6esnedyeHHs1 Statistica 10 («StatSoft, Inc.»,
CIIA). Po3paxoByBasiu cepeaHi Ta ix cTaHAAPTHI 1MO-
xub6KU. BubipkoBi cepesHi mopiBHIOBasM i3 3acTocy-
BaHHAM JucnepcidHoro aHasnizy (ANOVA), BiporigHu-
MU BBaXKasIv 3Ha4eHHs p < 0,05.

PE3YJ/IBTATHU TA iX OBT OBPEHHSA

Y Hamux nonepeaHix JOCAiIKEHHSX, IPU MO/JIeIF0BaH-
Hi FOCTPOTO JIereHeBOro NOIIKO/PKEeHH, Y LIYpPiB yxe
IpOTAroM NepIINX 3-X [1i6 po3BMBasIacs BaXKKa eKcy/a-
THUBHO-TeMopariyHa MHeBMOHis, fiKa a60 MTPHU3BOAUIA
Jlo jeTajapHOoro Buxony (44,8 %) abo - 10 pO3BUTKY
JereHeBoro ¢i6po3y [8, 9]. Ha 1-3-y y Bcix TBapuH crio-
CTepirasocs Nporpecyrwoye NOCUJEHHS JUCTAHLiHHUX
XpUNiB, ayCKy/JbTaTUBHO QiKCyBasMCs SBULIA Kpeli-
Tanii, TaxinHoe (YacToTa JUXaJbHUX PYXiB CTAaHOBUJIA
96-144 pyxiB 3a XBUJIINHY), lepepUBYaACTe, yTPYAHEHE.
[licns 5-1 ;o6u cnoctepexeHHs 6yJi0 BiazMiueHo cTabi-
JIi3yBaHHA CTaHy TBapUH, 3HUKAJIU BOJIOTI XpUIIY, ajle
36epiranucs niaHo3s, 3arajbHa MJSBICTh, TBAPUHHU T0-
raHo JIOTJISIJa/IH 3a COBO0I0.

MopdoJsioriyHo MNposIBU TOCTPOTO eKCyAaTHUB-
HO-T€MOPAriyHOro 3anajeHHs CTPIMKO IporpecyBaiu
Jio 5-of no6u (puc. 1).

PucyHok 1. JlereHi 11ypa, roctpa eKCyaTHBHO-TeMOpariuHa mHeBMoHist, 5-a 06a; a X100, 6 x200

BusHauaBcsl BUpaXKeHU M HaOPsIK JiereHeBoi napeH-
XiMHU 3 reMopari4yHuM eKCyaToM i3 JOMILIKaMU FHOK ¥
MIPOCBITI aJIbBe0JI, peaKTUBHA rinepriasis iM$poigHux
doutikynis. 3 7-1 ;06U B napeHxiMi noyrnHanacs pesop-
611is1 TKAaHUHY, aKTUBHA npoJidepanisa ¢pi6pobiacTis 3
po3BUTKOM ibpuisipHOI CITKK Ta HAPOCTAHHAM IPO-
JYKTHUBHOTO 3alajleHHsI 3 aKTUBHUM (i6p03yBaHHSM.

TkaHuHHMY BMicT poTeiny Z0-1 MaB NeBHY JJUHA-
MiKy npoTsrom crnocrepexxeHss (puc. 2). 3 1-i mo 5-ty
06y 106U 6yJio BUSBJIEHO HOr0 IEpBUHHE 3HMKEHHS
Ha 8,4-19,1 % (p <0,05). Ha 7-y no6y BMicT mpoTeiny
3HIKYBaBCs cTpiMKonofioHo (Ha 88,4 %; p<0,05), mic-
JIsl YOT'0 3aJIMIIABCS CYTTEBO 3MEHIIEHUM Yy MOPiBHSIH-
Hi 3 KOHTpoJieM (Ha 58,2-62,2 %; p<0,05).
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PucyHok 2. PiBens nporeiny Z0O-1 y fyrHaMilli pPO3BUTKY OCTPOrO JIereHeBOr0 MOLLIKO/KEeHHS

IIpumitku:

— MPUKJI/Id Perpe3eHTaTUBHUX Ootorpam npoTeiny ZO-1 i akTuHy; 6 — pe3ynbrati JeHcuTomeTpii npoteiny ZO-1

(BiZHOLIIEHHS /10 ONITUYHOI 1[i/ILHOCTI aKTUHY); * — Bif/MiHHICTb Bifj KOHTpO/IO CcTaTucTMuHa 3HaYyIIa (p <0,05)

3HayHe 3HWXKeHHSA BMicTy npoTteiny Z0-1 3a yacoMm
cniBnaZiajzio 3 MaKCMMaJIbHUM PO3BUTKOM eKCyAaTUB-
HO-reMopariqyHoi MTHEeBMOHII, YUM MO>KHa 6YJI0 OSICHU-
TH pi3Ke 3HMKEHHS eKcnpecii npoTteiny. IMoBipHO, TKa-
HUHHUH po3NaJi, AKUM aKTUBYBaBCs Y TOCTPUH Iepiof,
3amnaJieHHs, TraJbMyBaB YTBOPEHHA MIDXKJITUHHUX
3B’sI3KiB Ta eKCIpecito NPOTeHiB MiJIbHUX MDKKJIITHH-
HUX KOHTaKTiB. B nmpoueci po3BuTKy $pibposy Ha 14-y i
21-y no6y ekcnpecis npoteiny Z0-1 BigHOB/IOBaIaCH,
aJle JIMIIAJIacsd Ha HU3bKOMY PiBHI, 1110 MOIJIO CBif4M-
TH IIPO raJibMyBaHHA NPOLeciB penapauil jereHeBoro
emniTeJito.
IlaTo¢isionoriyune 3Ha4YeHHS PAHHbOT'O 3HWKEHHS
ekcnpecii Z0-1 (1-5 go6a)
[TomipHe 3HMXXeHHS TKaHUHHOTrO BMicTy ZO-1 Ha 8,4-
19,1 % ynpogmoBx 1-5 fi6 micas ingyknii [JIY € na-
TOTE€HETHUYHO 3HAUyIIOK MO/i€0 HOoro paHHbOI dasu.
Z0-1 BUKOHYE pOJIb KJIIOYOBOTO aJlaliTepHOro 6Gijgka
IIIBHUX MDKKJITHHHUX KOHTAKTiB, 3a0e3Mevyyndu
dyHKI[iOHAIPHUIN 3B’SI30K TpaHCMeMOpaHHUX Oi/KiB
i3 aKTUHOBUM LIMTOCKEJIETOM Ta MiATPUMYIOYHU CeJleK-
THUBHY IPOHUKHICTB aJIbBe0JIAPHOTrO eniTesito. HaBiTh
MOMipHa BTpaTa IIbOro 6iJKa acoI[il0ETbCS 3 MiABU-
LIeHHAM [apaLeJ/IlJgApHOl IPOHUKHOCTI Ta MOPYLIEeH-
HAM 6ap’epHoi cTabinbHOCTi [3, 5].

Y panHiil ¢a3si 3amanbHOI BifmoBiAi mposamasnb-
Hi nuTtokiny, 3okpeMa TNF-a Ta IL-1B, akTUByHOTH
curHasbHi kackagu RhoA/ROCK ta MAPK, mo crnpu-
yuHse ¢ochopuaoBaHHa O6inkiB tight junctions,

peoprasisaliio akTHHOBOTO [JUTOCKeJIETY Ta JUCI0Ka-
ito Z0-1 i3 MXKKJIITHHHUX KOHTAKTIB [5, 6]. JlogaTko-
BO OKCUJATUBHUM CTpecC Ta NpoTeacoOMHa Jlerpajalis,
XapaKTepHi g noyatkoBoro nepiogy IJIY, mocuito-
I0Th JecTabisizanilo 6iIKOBUX KOMILJIEKCIB IiJIbHUX
3'eiHaHb [6, 7]. CykynHicTb 1UX npoueciB GopMye Mo-
JIeKyJIipHe MiAIPpYHTA AJig po3repMeTusalil ajabBeo-
JIIPHO-KaMiJIspHOTO 6ap’epa.

OTpuMaHi HaMU JaHi y3ro/KywTbcs 3 MopdoJIo-
riYHOK KapTHUHOK eKCYy[AAaTUBHO-reMopariyHoro ypa-
>KeHHs JlereHeBoi MapeHxiMH Ha 1-5 106y, KoM Ha-
OpsIK Ta HAKOIMMYEHHS 6IJIKOBOTr0 eKCy/1aTy B MPOCBITi
aJIbBEO0JI BioO6paKaloTh QYHKI[IOHATBHY HECITPOMOXK-
HicTb emiTesiasibHOTO Gap’epa. TakMM YHMHOM, PaHHE
3HWKeHHA ekcnpecii ZO-1 ciif po3risajaTy He Jdlle
SIK MapKep YILIKO/)KEeHHs], a IK aKTUBHUU INaTOreHe-
TUYHUN YUHHHUK, 10 BU3HAYaE€ iHiliallifo JiereHeBOro
Habpsky npu [J1Y.

Kputnynmii cnag Z0-1 Ha 7-My 406y AK iHAMKATOP
nepexoay A0 He3BOPOTHOI'O peMOo/J e /II0BAaHHA

Ha BigMiHy Bif momipHoro 3HmxeHHs Z0-1y nepmii 5
Z1i6, 110 Bimo6paxkano GyHKI[iOHANBHY AecTabitizariro
6ap’epy, piske 3HMKeHHs BMicTy Z0-1 Ha 88,4% Ha 7-My
100y PO3BUTKY eKcliepuMeHTa/bHOTO [J1Y, HMOBIipHO,
SIBJISIE COOOI0 He JIiHiliHe norinb/aeHHs JUCPYHKIIL, a
sAkicHuM naTtodiziosoriyHuit 3cyB. Maiike MOBHe BUC-
HaxkeHHA Z0-1 cBiAYMTBH Npo pyHWHYBaHHS MOJIEKY-
JIIPHOTO KapKacy MDKKJIITUHHUX KOHTakKTiB. BTpara
Z0-1 nopyuye MexaHIYHY IHTerpauilo OKJIOJUHY Ta

Medical Science of Ukraine | MeguuHa Hayka Ykpainu 22(1), 2026 81



ITHEORETICAL MEDICINE Eplthellal'barrler dysfunction in Experlmental a<.:ute lung injury:
Changes in Zonula Occludens-1 protein expression

KJIAy[IUHIB i3 aKTUHOBHUM LIUTOCKEJIeTOM i mo36aBJisie
emiTesiil 34aTHOCTI [0 BiAHOBHOI 36ipKU KOHTAKTIB,
10 € KPpUTUYHUM IS NiATPUMAHHSA aJbBe0JIAPHOI Lii-
qicHocTi [10, 11].

BcraHoBsieHi 6ioxiMiyHI fgaHi y3ro/pKyrTbcs 3
MopdoIOriYHMMH 3MiHAaMHU LbOTO TEpMiHy: Ha 7-My
o6y dikcoBaHO akTUBaIito npoJidepanii ¢piGpobdaac-
TiB Ta dopMyBaHHSA i6GPUASAPHOI CITKH, 110 BiANOBi-
Jla€ Tepexoay BiJi eKCyAaTUBHOI 1o mpoJtidepaTUBHOI
¢dasu ymkomKkeHHs JiereHb [12]. ToTanbHUE KoJiarc
Z0-1-BMicHUX KOHTaKTiB ¢$opMye mnaToJoriuyHe Mi-
KpocepeJoBHILe 3 BTPATOIO eliTesia/IbHOI M0JIAPHOC-
Ti Ta 3MIHOK MeXaHIYHOrO HaTATY KJITUH, 110 aKTHU-
Bye TGF-[B-3asexHi curHasbHi Kackajau. 3a UX YMOB
iHILiIOETBCA emiTeJia/IbHO-Me3eHXIMaJbHUU Tepexif,
(EMII), sAxuil po3TIsiia€TbCA K OJUH i3 KJYOBHUX
MexaHi3MiB miaTpuMKU Gi6poreHesy micjs rocrporo
yikopreHHs [13].

OTxe, 7-Ma J06a MOKe IHTepIpeTyBaTHCS SK
«TOYKA HENOBEPHEHHS», KOJIM IVIMO0Ka JeCTPYKLis
Z0-1 nepectae 6yTH MapKepoM TPaH3UTOPHOI Gapep-
HOi HecTabiJibHOCTI ¥ HabyBae 3HA4YeHHs Tpurepa
HE3BOPOTHOTO peMozesitoBaHHs. CTilike 36epexeHHs
HU3bKoro piBHA Z0-1 y ni3Himi Tepminu (14-21 go06a)
NiATBEPAXKYE HECIPOMOXKHICTh penapaliliHol nporpa-
MU aJIbBEOJISIPHOTO emiTeJtito Ta migTpuMaHHs Gpiopo-
FeHHUX IIPOLIeCiB.

CemMioTHKa 4aCTKOBOTO BigHOBJIeHHA Z0-1

Ha T/1i pi6po3y (14-21 xo6a):

napajoKc «3aro€HHA 3 AePeKTOM»

Ha 14-ty Ta 21-my 06y cnocTepekeHHs piBeHb Z0-1
YaCcTKOBO BiJIHOBJIIOBABCS, IPOTe 3a/IMINABCA CTATHUC-
THUYHO 3HA4yllle HIXXYMM 32 KOHTPOJIbHI 3HaYeHHs (Ha
58,2-62,2 %; p<0,05). lanuit peHoMeH € maTodizioso-
riYHO HEOZAHO3HAYHUM: 3POCTAaHHA 3arajbHOr0 BMiCTy
Oiska He MOXKe pO3IVIAAaTUCA K eKBiBaJIeHT BiHOB-
JleHHs1 6ap’epHOi YyHKLIi asbBeossspHOTO eniTeJito. Y
Lei ke nepios MopdosoriyHO mporpecyBaiy fBHUILA
MPOJYKTUBHOTO 3amnajeHHs 3 GopMyBaHHSM iHTep-
ctyunifiHoro ¢ibpo3y Ta peMozesl0BaHHAM aJsibBeo-
JIAPHUX TNeperopofok. ToMy 4acTKoBe MifBUILEHHA
Z0-1 Ha Ti1i ¢i6po3HOi nepeby0BU MOXKe Bijo6paka-
TU He 3aBeplleHy penapaliio, a nepexij rocTporo yui-
KO/KeHHs y $a3y NaToJIoriyHOro 3aro€HHsI.

[IpUHOMNIOBO BaXX/JIMBO PO3PI3HATHU KiJbKiCcHe
niZiBUILeHHS 3arajbHoro BMicTy ZO-1 Ta #ioro ¢pyHK-
LiOHaJ/IbHY iHTerpauiio y CTpyKTypy LIJIBHUX MIKKJII-
TUHHUX KOHTAaKTiB. BifjHOBJieHHs TpaHckpunuii a6o
HaKOMHWYEeHHS 6iJIKa B I[UTOIJIa3Mi He rapaHTye Mmpa-
BUJIbHOI MeM6paHHOI Jiokasi3auii, popMyBaHHs 6e3-
[IepepBHOrO alliKaJIbHOI'0 MOSACY KOHTAKTIB I B3aEMO-
Jil 3 aKTUHOBUM LIMTOCKEJIETOM. 3a YMOB MOpPYLIEHOI
KJIITUHHOI MOJIAPHOCTI HaBITh YaCTKOBO BiZiHOBJIEHUN
piBeHb Z0O-1 Moxxe 3asumaTucs QyHKI[IOHAJBHO He-
CIPOMOXKHHUM.

OfHUM i3 KJ/IOYOBHUX MeXaHi3MiB IbOTO Iapa-
JOKCy € HEellOBHOLIHHA pereHepalis ajbBeoJIAPHOr0

enitesit. [licsg MacMBHOTO YIIKO/KEHHS BiJIHOBJIEH-
HA eniTesiaJIbHOTO apy 34iHCHIOETbCA IepeBaXKHO 3a
paxyHoOK mnpoJiidepanii aabBeoJIIpHUX eniTeNiaTbHUX
kiaitul Tuny Il (AT2), siki BUKOHYIOTB POJIb pE3U/IEHT-
HUX NporeHiTopiB. OfHaK 3a YMOB TSKKOTO YLIKO-
JokeHHs1 AT2-KJIITUHU MOXKY Th IIEPEXO/JUTH B abepaHT-
Hu# Tpansutopuuit crad (Krt8* transitional cells), o
XapaKTepU3y€eTbCA NOPYLIEHO 3JaTHICTIO 10 TOBHO-
ninHoi gudepenuiauii B 3pini kaitTunu Tumny I [14]. Taki
KJIITUHYU 3/aTHI eKcnpecyBaTH OiKM MIKKJIITUHHHUX
KOHTAaKTiB, 30kpeMa Z0-1, npoTe yepe3 He3aBeplLIeHY
amikaJbHO-6a3a/IbHY MOJIIPU3AL[iI0 Ta I[UTOCKEJIETHY
Jle3opraHizauniro He ¢GopMylTh QYHKIIOHAJIBHO iH-
TerpoBaHoro 6apepy. Kpim toro, gucdynkuioHanbHi
AT2-kJITUHU MOXYTb NiITPUMYyBaTH Npodi6po3He Mi-
kpooToyeHHs yepe3 TGF-B-3a/exXHi CUTHA/IbHI IIJISIXH,
$opMyr0YM MaTOJOTIYHUN B3aEMO3B’SI30K 3 aKTUBOBA-
HUMHU dibpobiactamu [15].

JpyruM BU3Ha4YaJIbHUM YUHHUKOM € Jle30praHisy-
104ui BIVIMB pibpoTuyHOoi cTpoMu. [Iporpecyrode Bij-
KJIaZleHHA KOMIIOHEHTIB M03aKJITUHHOIO MATPUKCY,
30kpeMa KoJsiareny I ta Il TuniB, 3MiHIOE )KOPCTKICTh
TKaHWHH, apXiTEKTOHIKY a/IbBEOJIAPHUX CTIHOK Ta
BJIACTUBOCTI 6a3aJibHOI MeMOpaHHy, 1110 € KPUTHUYHUM
JJis1 IPaBUJIbHOI NOJIAPHOCTI eniTesiaJbHUX KJIITUH |
oprasizanii miJbHUX KOHTAKTiB [16]. MexaHOTpaHC-
JAYKLiHAHI CUTHa/IM BiJ| YLIJIbHEHOI CTPOMH, 30KpeMa
yepe3 YAP/TAZ-3anexHi nUIsIxy, NiATPUMYOTb NPOJIi-
depaTuBHU | HeudepeHLifioBaHUM cTaH eniTedio,
NepelKo/pKalyy 3aBeplIeHHI0 pereHepaTUBHOI Npo-
rpamu [17]. Y Takux yMOBax 4acTKOBe MiJIBUIEHHS
piBHs Z0-1 BigoGpaxae Juiie MOJIEKYJISPHY peakIlito
KJIITUH Ha YIIKOJ)KEHHs, ajle He CBIAYUTb PO CTPYK-
TYPHY PECTUTYLiI0 6ap’epa.

BopHouac TpuBase 3HmKeHHsA Z0-1y dazy 14-21
06U CJIijJ| PO3T/IAAATH He K 3a/IMIIKOBUM MPOSIB ro-
CTPOIi AeCTPyKLil, a IK aKTUBHUN MapKep NaToJIOTiY-
Horo 3aroeHHsl - «healing with a defect». Bono Bizo-
Opakae CTPYKTYpHY He3JaTHICTb aJIbBEOJISIPHOIO
elniTesif0 3aBepLIUTU pereHepaTUBHY IIpOorpaMy B
yMoBax ¢ibpo3HOro pemopestoBaHHs. YacTkoBe Bif-
HoBJIeHHS ekcnpecil ZO-1 y 1boMy KOHTEKCTI € ceMio-
TUYHUM NOKa3HUKOM Iepexoy FOCTPOro YIIKOJKeH-
HA y cTafito AuchyHKIioHaNMbHOI penapanii, npu skii
36epiraerbcs gedekT iHTerpanii MiKKJIITUHHUX KOH-
TaKTiB Ta 6ap’epHa HEJOCTATHICTb.

BusBJiieHi 3MiHM BKa3ylOTb Ha JAOLJBbHICTb MO-
JaJIblIOr0 BHUBYEHHA MOJIEKYJAPHUX MeXaHi3MiB
cTabimizanii UibHUX KOHTAKTIB Ta Mogudikauii me-
XaHOTPAHCAYKIIMHUX CUTHAJIB K NOTEeHLIMHOro Ha-
npsaMy npodisakTUKu GiGpPO3HOTO peMofeIOBAHHS
JIereHb NPU eKcriepuMeHTaabHOMy [JIY.

Z0-1 Ak iHTerpaJbHU{ MapKep NporpecyBaHHs
IJ1Y Ta noTeHniiiHa TepaneBTUYHA MillleHb
KomniekcHun aHanis guHamiku ZO-1 ynpofoBx
yCbOTo Mepiofly CHOCTepe’KeHHA [03BOJIE PO3IJf-
JaTyh Uel 6iJoK AK iHTerpajJbHUHU MOJIEKYJISAPHUN
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iHgukaTop $a3HOCTI eKClepUMEHTaJbHOr0 OCTPO-
ro JIeTEHEeBOI'0 YIIKO/KeHHA. 3HW)KEeHHA HOro piBHA
B paHHi TepMmiHu (1-5 go6a) Bimo6Gpakae iHinianiro
6ap’epHoi AuchYHKII], KpUTUYHUNA MiHIMyM Ha 7-My
06y — $asy cTpyKTypHO-QYHKIIOHAIBHOTO KOJIAINCY
aJibBeoJIIpHO-emiTeia/IbHOrO 6ap’epa, TOAl sIK He-
MOBHe BifiHOBJIeHH Ha 14-21 no6y Bigmosizae crapii
HeaJleKBaTHOI pemnapanii Ha i ¢i6po3HOro pemoje-
JoBaHHA. TakuM 4uHOM, AuHaMika Z0-1 BimoGpakae
nocaifoBHy eBoJionito [JIY - Big roctpoi gectpykuil
0 MaTOJIOTIYHOI0 3arOEHHS.

[IpyHIMNIOBAa HAayKOoBa HOBH3HA OTPUMAHHUX pe-
3yJbTaTIB IOJIATAE y TPaKTyBaHHI TPUBAJIOrO 3HMU-
KeHHda Z0-1 He JiMllle IK BTOPUHHOI'O HAC/aifKy yuI-
KOJ)KeHHd, ajle ¥ K aKTUBHOTO NaTOreHeTHYHOTO
YUHHUKA, 3/]aTHOTO HigTpuMyBaTu ¢ibporeHes. [luc-
JyHKIiS IWIIbHUX KOHTAKTIB NPU3BOAUTD /10 XPOHiY-
HOI MiKpONIPOHUKHOCTI, IEPCUCTYI0YOTO CyOKJIiHIYHO-
ro 3ala/ieHHdA Ta 3MiHM MeXaHIYHHUX XapaKTepUCTUK
MiKkpooTo4deHH4. [lopymenna interpauii ZO-1 y ckJia-
Ji tight junctions Moxke 3MiHIOBaTH CUTHAJIbHI LIISIXH,
MOB’si3aHi 3 KJIITHHHOIO MOJIAPHIiCTIO, mpoJideparieio
Ta MEXaHOTPAHCAYKIIE, L0 CTBOPIOE YMOBH JJ1d IMiJ(-
TPHUMaHHs eNiTesiaJlbHO-Me3eHXIMaJbHUX B3aEMO/IN
i akTuBauii ¢pi6pobsactis [11, 18]. Y boMy KOHTEKCTI
nedinut Z0-1 BUCTyIaE He MPOCTO MapKepoM Gapep-
HOI HeCHpPOMOXXHOCTI, a CKJIaZJoOBOK MaTOJIOTIYHOTO
MiKpOOTO4YeHHs, siKe CTabinidye ¢pibporeHHUN PpeHo-
THUI TKAHUHU.

OTpuMaHi jaHi y3ro/pKyrTbC 3 Cy4aCHUMHU YAB-
JIEHHSIMU IIPO KJIIOYOBY POJIb Bi[HOBJIEHHS aJIbBEO-
JIsspHOTO 6ap’epa K caMoCTilHOI TepaneBTHUYHOI IjiJi
npu [JIY/TPAC [11]. EkcnepuMeHTanbHI JoCaigpKeH-
HS [JIeMOHCTPYIOTb MOJHUBICTb ¢apmMakosioriyHoi
cTabinizanii Wi BHUX KOHTAKTIB 4epe3 MOAYIALIiI0
CUTHAJIbHUX LUIAXIB, 3a/lydeHUX A0 peryasaunii Z0-1.
3okpeMa, iHribyBaHHs penenTtopa chiHrosus-1-doc-
daty S1PR3 cnpusio nocuieHHO 6ap’epHoi GyHKIIiT
aJIbBEOJISIPHOTO eMNiTeslito Ta 3MeHUIeHHI0 Gi6pO3HUX
3MiH [19], Toai sik Moaynsuis SIPR1 aconiroBasacs 3
Bi/JHOBJIEHHAM IIiJIiICHOCTI eHA0TeJiaJIbHOTO Gapepa
JlereHb | 3HW)KEeHHSIM IHTEpPCTULIHHOTO0 peMOJeJto-
BaHHsA [20]. /lofaTKoBO MOKa3aHO, 110 MaTOJOTiYHa
aKTHBaLig TPaHCIOPTY INI0Ko3U dyepe3 GLUT1 y mis-
Hil ¢asi [VIY kopestoe 3 nopyiieHHsAM 6iJKiB I1i1b-
HUX KOHTAaKTiB, BKJIIOYHO 3 Z0-1, a #ioro ¢apmMakoJio-
riYHa KOpekKlif CIpUAE 4YAaCTKOBOMY BiJIHOBJIEHHIO
6ap’epHUX ByacTUBOCTeH [18].

OTxe, cTabijizalis MDKKJITUHHUX KOHTAKTIiB
MOXe pO3IJAJATUCA SK MNepCleKTUBHUN HaNpsMOK
TapreTHOI Tepamnii, 3aTHOI lepepBaTU NaTOr€HeTHUY-
HUU Kackaf «6ap’epHa AucOYHKIiS — TepCcUcTyroyde 3a-
naJsieHHs1 - $i6po3» Ha paHHIixX eTanax oro ¢popMyBaH-
HA. Y yboMy acnekTi Z0-1 Mae no/iBiliHe 3HAaYEHHS — SIK
MPOTHOCTUYHUHM GioMapKep MIMOUHU YIIKO/KEHHS Ta
SK MOTEeHLitHA MOoJIeKy/IsIpHa MilleHb AJs1 Mojgudika-
1ii mepebiry 3axBoproBaHHS.

D.S. Ziablitsev, V.V. Mykhailovska, & A.l. Kurchenko I

PasoM i3 TuM, flocaipkeHHsST Ma€ MeBHI MeT0/0J10-
riuni oo6MexxeHHs. KisibKicHe BU3HAYeHHS 3araJibHOTO
BMicTy Z0-1 MeTOZOM iMYHOGJIOTTHHTY BijfoGpakae
CyMapHy TKaHUHHY KOHIleHTpallilo 06isika, mpoTe He
JI03BOJISIE OLIHUTH WOT0 CYOKJIITUHHY JIOKaJli3alio Ta
cTyniHp iHTerpanii y ¢pyHkIioHa bHi UibHI KOHTAK-
TH. [loganbiui JoCaiI>KeHHS AOLiJIbHO CIPSIMYyBaTH Ha
MopdoJioriuHy Bepudikalliro mpocTopoBoi opraHisariii
Z0-1, dyHKLiOHa/NbHY OLiHKY 6ap'€pHOI NIPOHUKHOCTI
(TpaHceniTesiabHUMN eJIEKTPUYHUM OTip, MapKepH na-
PaKJiTUHHOIO TPAHCIOPTY) Ta eKCIIepUMEHTAIbHY I1e-
peBipKy edpekTuBHOCTI PpapmakosioriyHoi crabdizizarii
tight junctions y mozeni ¢i6bposHoro pemMo/ie/ir0BaHHS.

3arajioM oTpuMaHi pe3ysnbTaTH GOPMYIOTh KOH-
LeNTyaJIbHY OCHOBY JJig po3raay Z0-1 ak iHTerpasb-
Horo iHguKaTopa ¢asHocti [JIY Ta nepcrneKTUBHOI Mi-
meHi Ji1g npodisakTUKU Horo ¢pi6po3HUX HACTiKIB.

BUCHOBKHA
1. [lmHamika BMicTy ZO-1 y JlereHeBild TKaHHHI BiJ0-
Opakae KJIIOYOBi a3y rocTporo JiereHeBOTO YIIKO-
JDKEHHs: ToMipHe 3HIKeHHS Ha 8,4-19,1 % y 1-5 106y
(inigianis 6apepnoi guchyHKIil); KpUTUYHUM craj
Ha 88,4 % Ha 7-My 00y (MakcuMaJibHe PyHHYBaHHS
QJIbBEOJIIPHO-eNiTe liaJIbHOr0 6ap’epy); MEpPCUCTYIO-
yuit gedinut Ha 58,2-62,2 % Ha 14-21 g06y (Heanmek-
BaTHa penapauis Ha T1i ¢ibpo3yBaHHs).
2. KputnuHe 3HmxkeHHs Z0-1 Ha 7-My 106y € AIKiCHUM
3CyBOM, 1110 3HAMEHYE Iepexi/, BiJ 3BOPOTHOI0 eKCyia-
THUBHOT'O YIIKO/PKEHHS [0 He3BOPOTHOro ¢Gpi6Gpo3HOro
peMogentoBaHHA. Kosanc LjiibHUX KOHTAKTIB MOXe
CTBOpPHOBATH NATOJIOTIYHE MIKDOOTOYEHHS, AKe Jyepes
MOPYLIEHHA MeXaHOTPaHCAYKLil Ta IHAYKLito eniTesti-
aJIbHO-Me3eHXIMaJIbHOTO NepexoAy 3alyCcKae aKkTHUBa-
1ito ¢i6bpob6acTis.
3. TpuBase 3HmKeHHsA ekcnpecii Z0-1 y nisHiit ¢asi
(14-21 po6a) caify po3rIgfaTH He JIMILE K HaCJai0K
YUIKO/PKEHHS, ajle ¥ AK aKTUBHUH NAaTOreHeTHUYHUH
dakTop, uo nigTpumMye dpibporeHes yepe3 ¢opMyBaH-
Hsl IOPOYHOTO KoJla «abepaHTHA pereHeparis emite-
JIi10 - IUCOYHKIiS MITBHUX KOHTAKTIB — ATOJIOTiYHe
MiKpOOTOYEeHHs — nporpecyBaHHs ¢i6po3y». Bussieni
MOJIEKYJISIPHO-MOPdoJIoridyHi 3aKOHOMIPHOCTI 06I'PyH-
TOBYIOTb JOLIBHICTE po3rasagy Z0-1 K nepcrneKTUB-
HOT'O ITPOTHOCTUYHOro 6ioMapKepa Ta TepaneBTUYHOI
MmimeHi AJ po3pobku crparteriii npodinaktuku o¢i-
OGpPO3HOI0 peMo/IeJII0OBAaHHS NPU TOCTPOMY JiIeTeHeBO-
My yikomxkeHHi Ta 'P/C.

KOH®JIIKT IHTEPECIB
ABTOpU AHOT0 PYKOIHCY CTBEPKYIOTH, 1[0 KOHQPJIIKT
iHTepeciB miJ Yyac BUKOHAHHSA [OCJiKEeHHS Ta Hallu-
CaHHS PYKOIHUCY BiZICYTHIM.

JOKEPEJIA ®THAHCYBAHHSA
BuKOHaHHS JJaHOT0 AOC/i/PKeHHS Ta HAllMCaHHS PYyKO-
nucy 6yJ10 BAKOHaHO 6e3 30BHIIIHbOTI0 GpiHaHCYyBaHHS.
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Epithelial barrier dysfunction in Experimental acute lung injury:
Changes in Zonula Occludens-1 protein expression

Background. Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) remain the leading causes
of mortality in critical conditions. A key mechanism in the development of ALI/ARDS is damage to the alveolar-
capillary barrier, caused by disruption of the organization of tight junctions (T]s), which leads to persistent
edema, hypoxemia, and can cause fibrotic lung remodeling. A central regulator of TJ structure and function is
the adaptor protein zonula occludens-1 (Z0-1). Despite growing evidence for a critical role of ZO-1 in barrier
dysfunction, the temporal dynamics of its expression during the development of ALD, especially in the context
of the transition from acute exudative injury to fibrogenesis, remain poorly understood.

Aim: to determine the temporal dynamics of ZO-1 protein content in rat lung tissue on days 1, 3, 5, 7, 14 and
21 after induction of ALI by the combined effect of lipopolysaccharide and intratracheal foreign body and
to characterize its relationship with the morphological phases of development of exudative-hemorrhagic
pneumonia and pulmonary fibrosis.

Materials and methods. In male Wistar rats weighing 190-220 g (n=47), ALI was simulated by the combined
administration of lipopolysaccharide (systemically and intratracheally) and intratracheal foreign body (kapron
thread, length 2.5 cm, thickness 0.2 mm). Animals were withdrawn from the experiment on days 1, 3, 5, 7,
14 and 21 (7 animals per term), histological examination of lung tissue (hematoxylin and eosin staining)
and determination of ZO-1 content by immunoblotting using monoclonal antibodies (Invitrogen, USA) and
densitometric analysis (TotalLab) were performed. The control group consisted of sham-operated animals
(n = 5). Statistical analysis was performed using analysis of variance (ANOVA), p < 0.05 was considered
statistically significant.

Results. In rats with AL, progression of morphological changes in the lungs was detected from pronounced
parenchymal edema with hemorrhagic exudate in the lumen of the alveoli (days 1-5) to productive
inflammation with active proliferation of fibroblasts and formation of a fibrillar network (days 7-21). According
to immunoblotting, the content of Z0O-1 decreased by 8.4-19.1% during days 1-5 (p <0.05), reaching a critical
minimum on day 7 - it was only 11.6% of the control level (p<0.05), which coincided with the peak of exudative-
hemorrhagic pneumonia. On days 14-21, partial recovery of Z0-1 was observed, but the protein content
remained significantly reduced compared to the control (by 58.2-62.2%; p <0.05), which correlated with the
morphological picture of active parenchymal fibrosis and indicated the inferiority of epithelial repair.
Conclusion. A prolonged decrease in ZO-1 is not only a consequence, but also an active pathogenetic factor of
fibrogenesis, which justifies the prospect of considering this protein as a prognostic biomarker and therapeutic
target for the prevention of fibrotic complications in ARDS.

Keywords: Acute Lung Injury; Zonula Occludens-1; Tight Junctions; Pulmonary Barrier; Rats.
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Mopdonoriuni Ta MopdoMeTpHUHi 3MiHM KOPH M0304YKa IypiB
NMPU HUCIVIaTUH-IHAYKOBaHiil HePOTOKCUYHOCTI
Ta NPo(iTaKTUUHOMY BBe/IeHHI Mior/IiTa3ony

AxTyanbHicTb. LY CcIJIaTUH Ha/IEXKUTh /10 KJIIOYOBUX IJIATHHOBUX LIUTOCTATHKIB, epeKTUBHICTb IKUX y TIKyBaHHI
COJIITHUX MYXJIUH MOEJHYETHCS 3 BUCOKMM PU3UKOM HEHPOTOKCHYHUX ycKJaJHeHb. OKpiM 06pe BHBUeHOI
nepudepudHoi Helpomnarii, Aepasni Gijblie yBaru NpUBepTaOTb CTPYKTYPHI 3MiHM I|eHTpa/ibHOI HepBOBOI
CUCTEeMH, 30KpeMa MO304Ka, 1[0 Bifiirpae NpoBifHY poJsib y KOOpJAMHALIl pyxiB i CeHCOMOTOpHIMN iHTerpauil.
Bucoki MeTa6ostiuni noTpe6bu kiaiTuH [lypKiHbe Ta 3a/eXHicTh IX GYHKLiOHYBaHHS Bif misicHOCTI Helporio-
CYAUHHHUX KOMILJIEKCIB 3YMOBJIIOITL MiJABUIEHY YYTJMUBICTb Li€l CTPYKTYpU A0 LUTOTOKCUYHOIO BILJIIUBY.
Marepianm i MmeTopu. EkcieprMeHT BUKOHaHO Ha 90 cTaTeBO3pinx caMusax 6iux mypis (o 30 TBapHH y KOXKHIH
rpyni). LlucrniaTuH BBOAMIN BHYTPILIHbOOUYEPEBUHHO Y [1031 2 MI'/KT /Bi4i HA THXK/AEHb MPOTArOM YOTUPbOX
THkHIB. [lior/iTa3oH 3acTOCOBYBaIM BHYTPIMIHBOLULIYHKOBO ¥ 031 20 Mr/Kr 3a npodiJlakTUYHOI CXeMOIO.
Mopdostoriuny oniHKy npoBoAuau Ha 14, 28, 60, 90 Ta 120 100y 3 BUKOPUCTAHHSM CBITJIOBOI MiKpocKorii Ta
nudposoi MopdomeTpil; yHKIioHAIBHUE cTaH BU3Havya d y Tectax Open Field Ta Rotarod.

Pe3ynbrarn. BcTaHOBJIEHO, 1110 UUCIJIATUH CIPUYUHSAE 3aJI€XKHY BiJl TEPMiHIB Jle30praHisanito Kopu M0o304Ka
3 MaKCMMaJIbHUMH 3MiHaMH Ha 28 106y, IKi NposSBJS/IMCSA 3MEeHIIeHHAM TOBIIMHY LIApiB, IiJIbHOCTI KJIITHH
[lypkinbe Ta ix MoppoMeTprUyHUX napaMeTpiB. Y BigJaseni Tepminu cnoctepexxenHs (60-120 go6a) y rpymi
LUCIJIATUHY BiJI3HA4aJoCd YAaCTKOBE BiJJHOBJIEHHS TOBILMHHU ILIApiB KOPU MO304YKa Ta LIIJIbHOCTI KJITHH
[lypkiHbe, ogHAaK MopdOMETPUYH]I MOKA3HUKHU 3aJMILAJNCH HWKYMMH 33 NMOKAa3HUKU B IHTAaKTHHUX TBapHH.
[IpodinakTryHe BBeJeHH MiOTJiTA30HY aCOLit0BaI0OCs 3i 3MEHIIEHHAM BUPAXKEHOCTi CTPYKTYPHUX [TOPYIIEHb
i 6isibIIOI0 36€epexkeHicTI0 MOPGOMETPUYHUX TOKA3HUKIB, 1[0 CYTIPOBO/RKYBaI0Cs KPallUMHU QYHKI[iOHAJIbHUMHU
pe3yJibTaTaMHU.

BucnoBku. OTpuMaHi JaHi cBifyaTh MNpo 3/aTHICTH Nior/iTa3oHy 00MeXyBaTH CTyMNiHb LMCIJIaTHH-
iH/IyKOBaHOTO YUIKO/PKEHHSI KOPWM MO304YKa Ta CHOPHUATH Oi/bLI MOBHOMY BiZJHOBJIEHHIO MOPPOMETPUYHUX
[IOKA3HUKIB y BiJjla/IeH] TepMiHU CIIOCTEPEXKEeHHS.

KirouoBi c/10Ba: [UCIJIATHUH-iHAYKOBaHA HEWPOTOKCHYHICTb, MO30YO0K, KJIITHHU IlypKiHbe, mioriiTasoH,
PPARy-aroHicTH, OKCHJATUBHUN CTpec, Hellpo3amnasjieHHs, MOpQOMeTPUYHMUN aHaJi3, MOBEAIHKOBI TecTH,
pyXOBi NOpyLIEHHH.

AKTYAJIBHICTB

llucnuiaTuH € 0AHUM i3 6a30BUX NpenapaTiB NpH JiKy-
BaHHI 6araThbOX COJIiIHUX MYXJIUH, IPOTe HOro KJiHiy-
Ha edeKTUBHICTh OOMEXYETbCS PO3BUTKOM /[[0303a-
JIeXXHOI HelpoTokcuuHOCTi. Halbinbin moc/iJKeHuM
MPOSIBOM € epudepuIHa HelponaTis, MexaHi3MHu Kol
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10]. BogHo4yac HAaKONMUYYIOTHCA JaHi NMPO CTPYKTYp-
Hi YIIKOJKEeHHS LeHTPaJIbHOI HEPBOBOI CUCTEMH, 110
CYNIPOBOKYIOTbCS HelpoJereHepaTUBHUMH 3MiHAMU
Ta aKTUBALIE€H BHYTPIIIHBOKJIITUHHUX CUTHAJIbHUX
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KackafiB, 30kpeMa GSK-3(-3asexkHUX MexaHi3MiB i
oKcHJaTUBHOTO cTpecy [1]. Jenani 6isnbie KaAiHIYHUX
CIOCTepeXeHb BUCBITJIIOIOTH MOPYILIEHHS MNaM'siTi,
yBary, mBUKocTi 06po6ku iHpopmanii Ta eMmorifiHol
peryasuii, mo getepMiHye ¢peHOMEH KOTHITHUBHUX I10-
pylieHb, TOB’sI3aHUX i3 XiMioTepamieto [2, 24, 27].

[laToreHes  LUCIJIATHH-IHAYKOBAHOI  HeHpo-
TokcuuHocTi (ILIIH) € 6araTosiaHIIOrOBUM i BKJIFOYAE
Helpo3anasieHHs, MiTOXOH/piaJbHY AuUCOYHKIIIO,
Ha/MIpHY NPOAYKIil0 aKTUBHUX (OPM KHCHIO, BHC-
Ha)KeHHs1 HelpoTpodiuHoi migTpuMkKM Ta iHinianiro
anonTOTUYHUX KackaaiB [16, 21]. OxkcupaTUBHUU
CTpec po3MIAJAETbCA AK KJKY0BA JIaHKA CUCTEMHOI
TOKCUYHOI BiZANOBIZI Ha Ji10 [UCIJIATHUHY, 110 3yMOB-
JIDE NpPOTrpecyBaHHs HEeUPOHA/JBHOIO YUIKOJXKEH-
He [19]. EkcriepuMeHTa/IbHI pOGOTH [I€MOHCTPYIOTD,
110 KOpeKIisl pefoKc-AucbasaHCy CYNpPOBOKYETHCS
3MeHUIEHHSAAM BHUPaXXeHOCTI HeWpoJjereHepaTUBHUX
3MiH | noKpaleHHsAM NOBe/JiIHKOBUX ITOKa3HUKIB [7].

EkcriepyuMeHTa/lbHO  J0BeZileHO  GOpMyBaHHSA
CTPYKTYPHUX Ta QYHKIIOHAJIBbHUX MOPYLIEHDb Y Ii€H-
TpaJIbHI HepBOBIM CUCTEMI yHACJILOK TPUBaJIOro
BBeJI€HHSI UUCIJIATUHY. Y rilnoKaMIli BCTaHOBJIEHO [0-
303aJIe’)KHe YIIKOJPKeHHsI HeHMpOHIB, 3HWKEHHS piBHA
BDNF Ta ¢dopmyBaHHS cTifikoro KorHiTuBHoro jedi-
uuty [6, 18]. ®yHKIiOHA/NBHI pO3JIail MOXKYTh 4acT-
KOBO KOpUryBaTHCs $i3SMYHMM HaBaHTaKEHHSAM abo
¢dapmakosioriyHuM BIIMBOM [23]. Takox 3’sicoBaHO
[aTOreHEeTUYHY 3Ha4yILIiCTh MOAYJALl CUTHaJIbHUX
MDKKJIITHHHUX B3a€MO3B’SI3KiB NpU nepudepruyHUx i
LeHTpaJIbHUX ypaxkeHHsX [20].

AHTHOKCHJQHTH Ta NpOTHU3aNaJbHI pPeYOBHHU
37aTHI 06MeXXyBaTH CTPYKTYPHi 3MiHU MO3KY NPH eKc-
nepuMeHTaNbHIH HelpoTokcuyHOCTi [22]. Oco6auBy
3alikaBJieHicTb cTaHOBJAATL PPARy-aronictu. Iliori-
Ta30H, AKOMY IIpUTaMaHHI aHTUOKCUAAHTHI Ta NPOTHU-
3anasibHi epextn 3a ymoB LIH [17], Takox cIpu4IMHSIE
HEWPONPOTEKTOPHI BJIACTUBOCTI Y MOJeJAX TpaBMa-
TUYHOTI'O YIIKO/JPKEHHS MO3KY Ta KOTHITUBHHUX IODY-
uieHb [4, 26]. loBeieHa MOAYJIALis i 1OTO BIIMBOM
MITOXOH/ZpiaJIbHO-ONOCEPEJKOBAHUX  allONTOTUYHUX
MexaHi3MiB [14, 28]. BogHovyac nUTaHHA BIUIMBY Mio-
1iTazoHy Ha MopdoJiorito Mo3o4ka 3a ymoB [[IH mpak-
TUYHO He JIOCJIiPKEHE.

IliZib: BCTAaHOBUTH XapakTep i 4acoBy AMHaMIKy
MopdosIoridHUX Ta MOPPOMETPUYHUX 3MiH KOPU MO-
3ouka 1ypiB npu LIH. BusHauuTy, uu 3gaTHe npoodi-
JIAKTU4YHE BBeJIeHHS MioriTa3oHy 36epiraTu mapoBy
opraHisanio kopu Ta MOpPOMETPUYHI MapamMeTpu
kJiTuH [lypkiHbE, @ TaKOXK OLIHUTH Nepebir ajanTa-
L[IHO-penapaTUBHUX NPOLeCiB y BiAfaleHi TepMiHU
eKCIIepUMEHTY.

MATEPIA/IN TA METO/IN
JocnipxkeHHA BHKOHaHO Ha 90 cTaTeBO3piJuX caM-
Usx 6inux iH6pegHux mypiB Macoro 180-220 r. TBa-
PUH yTpUMyBaJM 3a CTaHJApTHUX YMOB BiBapilo;

H.B. Kulynych & I.P. Klishch I

nepe/J; No4YaTKOM eKCIIEPUMEHTY MPOBOAUIMN 7-1,060BYy
amanTaiit. Po6oTy 3zilicHeHO BiamoBigHO g0 EBpo-
nerlcbKol KOHBEHILI MPO 3aXUCT XpebGeTHUX TBApUH
(Ctpacoypr, 1986). [IpoToKo/ CxBaJieHO JIOKAJbHOIO
KoMicieto 3 6ioeTuku (N2 146/24 Bif 26.09.2024).

lllypiB po3snoaisnau Ha Tpu rpynu no 30 ocobuH:
iHTaKTHY, TpyNy LUCIUIATUHY Ta I'pyny npodiJakTuy-
HOI'0 BBeJIeHHA MiOIVIiTa30HY Ha TJIi UCIIJIaTUHY. Y Me-
»Kax KOXKHOI rpynu ¢opMyBasy MiJiIrpyny 3a TepMiHaMHU
BUBesleHHs: 14, 28, 60, 90 Ta 120 fob6a (1o 6 TBapuH).
[lucniaTUH BBOAWJIM BHYTPIIIHbOOYEPEBUHHO Y [1031
2 Mr/Kr ABi4i Ha THXKZ€Hb POTSTOM 4 THXKHIB (cyMap-
Ha f03a 16 Mr/Kr), ujo BiJinoBiJjlae BaJsiloOBAaHUM MO-
npensim LIH [9]. [liorsiiTazoH 3acTocoByBasv BHYTpilll-
HBOLIIYHKOBO y 7031 20 Mr/kr 3a npo¢iJlakTU4HO0
cxeMomo (3a 5 1i6 10 MoYaTKy BBeJIeHHSI LUCIJIATHHY
Ta npoTsrom 14 fi6 micsis Horo 3aBepiieHHs ) 3 BUKO-
PUCTaHHAM MeTaIeBOT0 LIJYHKOBOI'O 30HAY i3 3a0K-
pYIJIeHUM aTpaBMaTHYHUM KiHIlEM 3 ypaXyBaHHAM
JAaHUX 1010 MOr0 HEMPONPOTEKTOPHOIrO MOTEHLialy
npu LIH [17].

[licns eBTaHasii BuJyyasn MO304O0K, ¢ikcyBasu
y 10% HeMTpasbHOMYy 3abydepeHOMy opMaJiHi,
BUTOTOBJISA/IM NapadiHoBi 3pi3u Ta papOyBasu rema-
TOKCUJIIHOM i eo3nHOM. MopdoMeTpito BHKOHYBaIU
B Image]. BusHayasiu TOBLMHY 1IapiB KOPU MO304YKa,
WiBHICTb KAITHH [lypKiHbE, Moy iX NepuKapioHiB i
anep, ALepHO-UUTOoIIa3MaTUYHe CIiBBIHOLIEHHS Ta
LIJIbHICTb 3€PHUCTUX KJIITHUH.

KoopauHaljito Ta M'130By BUTPUBAJIICTh OLiHIOBa-
au y Tecti Rotarod 3a MeToaukoro Dunham i Miya [12]
3 peecTpali€ro JaTeHTHOro nepioAy A0 najiHHA. Py-
XOBY Ta JIOCJiJHUIbKY aKTUBHICTh BU3HA4YaJIU B TECTI
Open Field 3a npoiifieHO0 AUCTAHIIE€ Ta KiJIbKiCTIO
BepTHKaJbHUX CTioKk [13].

Jani noxano axk M * SD. HopmasibHICTB po3mnofi-
Jay nepeBipsiain TectoM lllanipo-Yinka, roMOreHHICThb
Aucnepcii - TectoM JleBeHa. MiXkrpynoBi NOpiBHAHHA
y MeXax KOXKHOI'0 TepMiHy BUKOHYBAJIU 3a ZJ0IIOMOT 00
onHodpakTopHOoro ANOVA 3 mocT-xoK TecToM ThIOK.
06po6Ky fanux 3ailcHIoBa K y Python (SciPy). PiBenb
CTAaTUCTHUYHOI 3HauyLocTi npuiiMasu npu p<0,05.

ExcrnepuMeHTa/bHa 4YacTHMHA POOOTH BUKOHYBa-
Jlacs y nepioji 3 KBiTH# 1o »koBTeHb 2025 poKy.

PE3YJIBTATHU JOC/IIIKEHHSA
CBITJIOONTUYHUIM aHaJi3 KOPU MO304YKa [OKas3as, 110
3a ymoB LIH cTpykTypHi nopyumenHs GopMyo0ThCs H0-
CTYIOBO ¥ NOCUJIIOIOTHCA 3 YacoM. HaToMicTb pu npo-
¢disakTUYHOMY BBeJIeHHI mioriiTa3oHy 1i 3MiHU 6ynu
MeHII BUpaXXeHWMHU Ta He HabyBaJd TaKoro JeCTpPyK-
THUBHOI'0 XapaKTepy.

Ha 14-y 1o6y y TBapuH rpynu npodisakTuyHoi Ko-
pekiiii 36epirasiacs 3arasibHa oprasisalisi mapiB Kopu
MO30YKa 3 6e3nepepBHMM MIapoM KJITHH I[lypkiHbe.
Y MoJieKyJapHOMY Iiapi BHABJSAJIM NOMIpHHM Ha-
OpsIK HeMpomijio Ta NOOJUHOKI JUCcTpodiyHO 3MiHeH]
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HEWPOHH, OJJHAK O3HAK MAaCUBHOI HeMpPOHaJIbHOI BTpa-
TU He CIIOCTepirasiu.

Ha 28-y nmo6y, mo Bigmosimana ¢asi mikoBoro
TOKCUYHOTO HaBaHTaKeHHs, MopdoJioriuni 3MiHK
O6ynu 6inbil BUpaxkeHUMHU. CriocTepiraiu Jie3opraxi-
3aniro mapy KJaiTUH IlypKiHbe, 3HMXKEHHA ONTHUYHOI
LIIJIbHOCTI LIMTONJIa3MU OKPEeMUX HEUPOHIB, Nepule-
JIJISPHUUM HAaOPSIK i BOTHUILEBY rOMOTeHi3allil0 Hel-
pomnisto. BogHouac y rpyni 3 npodisakTHYHUM BBe/EH-
HAM MioriTa3oHy Biji3Hauyasu 36epekeHHs1 Gisibluoi
kisbkocTi MopdoJsioriuHo iHTaKTHUX KIITHH [lypKiHbE,
TOAl AK NOPYILUEHHA LAPOBOI CTPYKTYPU KOPU MaJlu
JIOKaJIbHUH | MeHII BUPpQXKeHUU xapaKTep.

[TounHarouu 3 60-i 106U, y KOpi MO304Ka BiJ[3Ha4a-
JIM TIOCTYMNOBY cTabinizanio cTpyKTypHOI opranisarii.
Ha 60-y Ta 90-y 06y 3MeHILyBaJacst BUPaXKeHICThb AU-
cTpodivHUX 3MiH, KOHTYpH KJITHH [lypKiHbe cTaBanu
YiTKIIIUMH, a MOJIEKYIIPHUH i 3€pHUCTUH LIapu HAOY-
BaJ/I¥ GiJIbII BIOPS/IKOBAHOI apXiTEKTOHIKH.

Ha 120-y 06y mepeBaXka/id 03HAaKH CTPYKTYPHOI
crabinizanii. 36epiranucsi NOOAMHOKI pe3uyasbHi
3MiHM, O/JHAK 3araJjibHa OpraHisanig 1mapiB KOpu Mo-
304Ka Oy/1a 36epeXeHolo, 10 Y3ro/KyBaslocs 3 MOp-
$bOMeTPUYHHUMHU JAHUMH.

Morphological and morphometric changes in the cerebellar cortex
of rats with cisplatin-induced neurotoxicity and prophylactic administration of pioglitazone

MopdomeTpuyHuit anasuis kiaituH [lypkiHbe 3a-
cBifuMB, 10 32 YMOB NpodisaKTUYHOTO BBeJ€HHSA
niorsiTasoHy He crnocrepirasocs pisKUX 3MiH KiJb-
KICHUX NOKa3HUKIB, XapaKTepHUX [Ji1 MaCUBHOIO
HeWpoHa/JbHOTrO yukoxkeHHs. Ha 14-y no6y mop-
doMeTpuyHi mapaMeTpHu 3aJUIIANUCT OGJIU3bKUMHU
J0 KOHTPOJIbHUX 3HA4ye€Hb, IO Y3roJxyBaJjocd 3i
36epexxeHHsAM Ge3nepepBHOro mapy kjaitul Ilyp-
KiHbE€ Ta BiZICYyTHICTIO 03HAK TOTAJbHOI HEMpOHaJIb-
HOI BTpaTH.

Y ¢a3i mikoBOro TOKCHUYHOrO HaBaHTAKEHHS
(28-a mo6a) peecTpyBasu MaKCUMaJibHI BiAXUIEHHS
MopdOMeTPUUHHUX MMOKA3HUKIB, fAKi Bifgmosizaau Jo-
KaJIbHUM AucTpodiuHuM 3MiHaM Helpomnisto 6e3 noB-
HOI BTpaTH oprasisaunii wapis Kopu Mo304ka. Y misHi
TepMiHU crnoctepexeHHs (60-120-ta mo6a) Mmopdo-
MeTpUYHI 3HauYeHHs JEeMOHCTpPyBaJHU MOCTYIOBY
TeHJeHIil0 0 HOopMaJsi3alil, o y3roJpKyBaJocsd 3
MopdosIoTiYHUMU O3HAaKaMHM aKTHBaLil ajanTamin-
HO-penapaTUBHUX IIPOLECIB.

s 3icTaB/eHHS CTPYKTYPHUX 3MiH i3 PyHKIi0-
HaJIbHUM CTAaHOM TBAapHUH IIPOBEJEHO OLIHKY PYXOBOI
Ta JOCJAiJHULbKOI aKTUBHOCTI. Pe3ysibTaTH OLiHKU ¥
TecTi Open Field HaBegeHo B (Tab6.1. 1).

Tab6auns 1. TTokasHuku Tecty Open Field y niypiB 3a yMOB BBejeHHSI LIUCTI/IATUHY
Ta npodisaKTUYHOro 3aCTOCyBaHHs miomiTa3oHy (M SD, n=6)

3araJsibHa npoWjeHa AUCTaHLidA (M)

TepMiH ciocTepexxeHHs | IHTakTHa rpyna (n=6) IlucniatuH (n=6) IlucniaTuH + niomiTa3oH (n =6)
14 no6a 18,5+£1,6 14,2+1,4* 16,8+1,5#
28 no6a 19,1+£1,7 12,3+1,3* 16,0+1,5#
60 no6a 189+1,5 15,5+1,4* 17,6 £1,4#
90 noba 19,0£1,6 16,0+1,3* 18,1+1,3#

120 noba 19,0+£1,5 16,7 £1,4* 18,3+1,3#
KinbKicTh BepTUKaJIBbHUX CTIHOK

14 no6a 22,4%2,1 16,9+1,8* 20,1+194#

28 fo6a 23,022 14,8+1,6* 19,5+1,8#

60 no6a 22,8+2,0 18,4+1,7* 21,0+1,8#

90 no6a 22,6%2,1 19,2+1,6* 21,5+1,7#

120 no6a 22,7+2,0 20,0+1,5* 21,9+1,6#

IIpumitku: * p <0,05 MopiBHSIHO 3 KOHTPOJIBHOIO TpyTor0; # p < 0,05 rmopiBHSHO 3 TpyToko IMcIIaTuHy. [JaHi HaBegeHo sk M + SD.
CTaTUCTUYHHUHN aHasli3 BUKOHAHO 3 BUKOPUCTAHHIM OJHO(AKTOPHOTO AucrepciiHoro aHanmizy (ANOVA) 3 mocT-xok TectoM ThIoKi

Y Tecti Open Field y TBapuH, siki oTpuMyBanu
LMCIJIATHH, HA BCiX TepMiHax CIOCTepeXeHHd Bij-
3HayaJoCcd CTilKe 3HW)XXE€HHS TOPU30HTAJBHOI Ta
BEpPTHUKaJbHOI akTUBHOCTI. Haib6inbil BupakeHUU
nedinuT pikcyBasiu Ha 28 00y. 3arajibHa MpoigeHa
JYCTaHLif Ta KiJIbKICTb BEPTUKAJbHUX CTIHOK 3M€eH-
LIyBaJIMCA NMPUOJIU3HO HA TPETUHY BiHOCHO iHTaK-
THOI rpynu (p <0,05), o cBiAYUTH NPO MaKCUMaJIb-
HY BHUpPaXKe€HICTb HeMPOTOKCHYHOro edeKTy caMme B
Lel nepiog,.

Ha 60-120 1o6y Big3Hayasacsg 4acTKOBa KOMITeHCa-
i MOKAa3HUKIB, OJHAaK BOHU 3a/IUIIAJIMCA JOCTOBIPHO
HIDKYMMU 32 KOHTPOJIbHI 3HaueHHs. [IpodisakTuyiHe
3aCTOCyBaHHA MioriiTa3oHy 3abe3nevyyBajio CTaTHUC-
TUYHO 3Hauyllle NOKpalLleHHd PyX0BOi Ta JOCHIAHULb-
KOI aKTUBHOCTI ITOPIBHAHO 3 I'PYNOK LUCIJIATUHY Ha
BCiX eTamax crnocrepekeHHs. Hai6umxdi o iHTak-
THUX 3HaYeHHs peecTpyBaiu Ha 120 1o6y. PesynbraTu
OLIIHKM KoopAauHaLii pyxiB i M's1I30B0oI BUTPHBAJIOCTI
mypiB y Tecti Rotarod HaBeseHo B (Tab.1. 2).
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Tabauns 2. [TokasHuky Tecty Rotarod y iypiB 3a yMOB BBeJjeHHSI LIUCTI/IATUHY
Ta 1MpodiaKTHYHOTr0 3aCTOCYBaHHS MiOIJIiTa30HY

TepMiH cniocTepexxeHHs | IHTakTHa rpyna (n=6) IucniatulH (n=6) IlucniaTuH + niowtiTa3oH (n=6)
14 no6a 145+12 118+10* 134+11#
28 noba 14813 95+ 9* 128+ 11#
60 106a 149+ 14 120+11* 139+ 12#
90 noba 150+13 126 +£12* 142+ 11#
120 noba 150+14 130+12* 145+ 12#

IIpumitku: * p <0,05 MopiBHSIHO 3 KOHTPOJIBHOIO TpyTor0; # p < 0,05 ropiBHSHO 3 TpyTol0 IMcIIaThHy. [JaHi HaBegeHo sk M + SD.
CTaTUCTUYHUHN aHasli3 BUKOHAHO 3 BUKOPUCTaHHIM OJHO(AKTOPHOTO AucriepciiHoro aHamizy (ANOVA) 3 mocT-xok TectoM ThIoKi

Y Tecti Rotarod BBe/leHHS UCIIATUHY 3YMOBJIIO-
BaJIO IOCTOBipHE CKOPOYeHHA JIATEHTHOrO0 Nepiofy A0
NnaJiiHHA Ha BCiX eTamax JocaimxeHHs. [lik pyxoBoro
JedinuTy nmpunagaB Ha 28 06y. 3HMKEHHS TpUBa-
JIOCTi yTpUMaHHS Ha 06epToBOMYy 6apabaHi CTaHOBH-
JIO IPUGJIM3HO TPETHUHY BiJHOCHO iIHTAaKTHUX TBAapUH
(p <0,05), mo Bimob6parkae MakCMMasbHE MOPYLIEHHS
KOOpJMHaLil pyxiB y el nepiog,

Y nmopanbili TepMiHM cnocTepirasacs 4acTKOBa
HOpMavsti3alisi MOKa3HUKIB. 3HayeHHS 3aJUILIaJJIUCS
HWDKYMMU 32 IHTAKTHI, OZJHaK JJOCTOBIpHO IepeBUILY-
Ba/IM MOKA3HUKHU Ipyny LucmaaTuHy. [Ipodinaktuy-
He BBEJIeHHS NIOIVIiITa30HY JOCTOBIPHO IOJOBXKYBa-
JIO Yyac yTpUMaHHs Ha 6apabaHi NOPiBHSHO 3 rPyIoi0

IIMCIJIATUHY Ha Bcix TepMiHax (p <0,05), o cBiguuTh
PO 3MEeHLIEHHS] BUPAXKEHOCTI pyX0oBoi AUCPYHKILI.

[ KIJIBKICHOI XapaKTepUCTUKU CTPYKTYPHUX
3MiH Kopu Mo3ouka npu LIH Ta 3a ymoB mpoodinak-
TUYHOIO 3aCTOCYBAaHHA INiOIVIITA30HY MPOBEJEHO
MOpOMETPUYHUM aHa/i3 OCHOBHHUX LIAPiB KOPHU Ta
napametpiB kJiTUH IlypkiHbe. BUsHayasu TOBLIMHY
MOJIEKYJIAPHOI'0, FTQHIVIIOHAPHOTO 1 3epHUCTOTO LIapiB,
3arajibHy TOBILMHY KOPY MO304YKa, IiJIbHICTh KJIITHH
[lypkinbe Ha 1 MM JOBXWHHU L1apy, IJOILy IX Nepu-
KapioHIB 1 AJep, A4epHO-LMTOIJIa3MaTUYHe CIiBBiJ-
HOLIEHHH, a TAaKOX WIJIbHICTb 3€PHUCTUX KJITUH Ha
1 MM?. Pesynbratu Ha 14-y Ta 28-y 106y HaBeJ|eHO B
Tabsauni (Tabs. 3).

Tab6auna 3. MopdomeTpruHi MOKa3HUKK KOPYU MO30UKa IypiB Ha 14-y Ta 28-y 100y (M = SD, n=6)

Iloka3sHUK TepMmin KonTpouib HucniaTuH [ucnyiaTUH+NioNIiTa30H
ToBLIMHA MOJIEKY/IIPHOTO LIAPY, 14 185+7 177 +6* 182+ 6#
MKM 28 186+8 170+ 8* 179+ 7#
ToBIMHA APy KJIITHH 14 32,1+2,1 30,3+2,0* 31,5+2,0#
[lypKiHbE, MKM 28 32,2+23 28,8+2,3* 30,9+2,2#
ToBIIMHA 3€pHUCTOrO LIAPY, MKM 14 210+8 199£7* 20674
’ 28 211+9 190+ 9* 203 +8#
3arabHa TOBILHHA KOPH, MKM 14 427+11 406+10* 419+ 10#
’ 28 429+13 389+12* 413+11#
linbHicTp kaiTuH [lypKiHbE, 14 12,4+0,7 11,4+0,6* 12,0+ 0,6#
KJIITUH /MM 28 12,5+0,8 10,5+0,7* 11,7+0,6#
[1011a MepHKapioHiB, MKM? 14 42020 392+19* 412+ 18#
’ 28 422+22 374 +22* 403 +20#
Moma szep, Miv? 14 96+6 88+6* 93 +5#
’ 28 97+6 83+6* 91+6#
fAepHo-uuTONIa3MaTHUYHE 14 0,23+0,01 0,22+0,01* 0,23+0,01#
CIMiBBiJHOLIEHHS 28 0,23+0,01 0,22+0,01* 0,23+0,01#
[[i/IbHICTb 3€PHUCTUX KJIITHH, 14 (4,8+0,3)x10° | (4,4+0,3)x10°* (4,6+0,3)x105#
KJIiTHH/MM? 28 (49+0,3)x10° | (4,2+0,3)x10°* (4,6+0,3)x10°#

IIpumitku: * p <0,05 MopiBHSIHO 3 KOHTPOJIBHOIO TpyTor0; # p < 0,05 rmopiBHSAHO 3 TpyTIOl0 TMcIIaThHy. [JaHi HaBegeHo sk M + SD.
CTaTUCTUYHHUHN aHasli3 BUKOHAHO 3 BUKOPUCTAHHIM OJHO(AKTOPHOTO AucrepciiHoro aHanmizy (ANOVA) 3 mocT-xok TectoM ThIoKi

Ha 14-y go6y y rpyni mucniaTHHY peecTpyBaid
JOCTOBipHe 3MEeHUIeHHA TOBILIMHU BCIX IIapiB KOpH
MO304YKa, 3HW)KEeHHA IibHOCTI KaiThH [lypkiHbe Ta
peAyKLiro IOl iXHIX NepuKapioHiB i gaep NopiBHSA-
HO 3 iHTaKTHUM KoHTpoJsieM (p < 0,05). Lle Biznosinae
paHHil ¢asi gucTpodiyHux 3MiH 6€3 03HAK MACHBHOI
HelpoHa/bHOI BTpaTHU. 3a YMOB MNpoQiJaKTUYHOTO
BBEJIEHHS MiOMIiTa30HY GiJbLIICTh MOKA3HUKIB Oy/IH

BUILMMH, HDXX Y TPYTi LUCIJIATHHY, i HAGJMKaIUCS [0
KOHTPOJIbHUX 3Ha4YEHb.

Ha 28-y 106y MopdomeTpuyHi BiAxuaeHHs y rpymi
LUCIJIATUHY [AOCATaJM MaKCUMaJbHOI BUPAXKEHOCTI.
JloCTOBIpHO 3MeHIyBa/IUCA 3arajbHa TOBIMHA KOPH,
TOBLIMHA II mapiB, WiabHICTE KaiTUH [lypKiHbE, a Ta-
KOX TIoIna ixHix nepukapioHis i sgep (p < 0,05), mo
Biflo6paXkae mporpecyBaHHsI JUCTPOdiYHMX 3MiH Ta
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YaCTKOBY /Jie30praHisallilo raHrjiioHapHoro uapy. Y
rpyni npodinakTryHol Kopekil 1ji MOKa3HUKH 3aJIu-
1aJiuca CTaTUCTUYHO BUILIMMMU MOPIBHAHO 3 TPYNOI0
nucmnatuHy (p < 0,05), mo cBigYUTh PO 0GMeXKeHHs
JIMOUHU CTPYKTYPHOI'O YIIKO/PKEHHS.

Y BiaganeHi TepMiHM crnocTepeXXeHHsd, Ha 60-

MoppoMeTPpUIHUX TOKA3HUKIB, 1110 BiZimoBigamo cBiT-
JIOONTUYHUM O3HAKaM YAaCTKOBOI CTPYKTYPHOI KOM-
neHcaril.

dyHKIioHATBHI MOKA3HUKHU 3MiHIOBaIMCS 3aJ1€X-
HO BiJi TepMiHy CIIOCTepexeHHs Ta JOCTOBIpHO Bij-
pI3HANMUCA MiDX rpynaMuy. Y3araJbHeHi KiJbKiCHI AaHI

120 po0y, BiA3Haya/u TOCTyNMOBe BiJJHOBJIEHHsS  HaBeJeHO B TAOJ/ULI 4.
Tab6auna 4. MophomeTpruHi TTOKa3HUKKU KOPH MO30UKa IypiB
y Bigzaneni tepminu crioctepexkertsi (60, 90 ta 120 go6a; M +SD, n=6)
INoka3HUK TepMiH KoHTpo/1b [ucniaTvH I[lucnyaTyuH + mioriiTa3oH
ToBmuua 60 186+7 175+ 6* 181+ 6#
MOJIEKYJISIPHOTO LIapy, 90 185+7 178+ 6* 183+ 6#
MKM 120 186+8 181 +6* 184 +6#
) 60 32,2+2,2 30,0+£2,1% 31,3+2,0#
TopinHa wapy KIITHH 90 32,1+2,1 30,6+ 2,0* 31,6+2,04
[lypkiHbE, MKM
120 32,2+2,2 31,1+2,0* 32,0+2,1#
60 211+8 197 +7* 204+ 7#
TosuuHa sepuucroro 90 210+8 200+ 7* 206+ 7#
1apy, MKM
120 211+9 203+7* 208+ 7#
60 429+12 402+11%* 416+ 10#
3ara/ibha TOBILHMHA 90 427211 408+ 10* 421+10#
KOpH, MKM
120 429+12 415+10* 424 +10#
o . 60 12,540,7 10,9+0,6* 11,9+0,6#
HIITBRICTS KITH 90 12,407 11,3+0,6* 12,1 0,6%
[lypkiHbe, KAITUH/MM
120 12,5+0,8 11,7+£0,6* 12,3+0,6#
o 60 422+20 389+19* 409+ 18#
Mlrousa “;Eﬁ;‘aplom’ 90 42119 396+18* 413+18#
120 422+21 403+17* 417 +18#
60 96+6 86+ 5* 91+5#
rowa sgep, MKM? 90 96+6 89+ 5* 94 + 5#
120 97+6 92 +£5* 95+5#
slpepHo- 60 0,23+0,01 0,22+0,01* 0,22+0,01#
LM TOIJIa3MaTHYHE 90 0,23+0,01 0,23+0,01 0,23+0,01
CMiBBIAHOWIEHHS 120 0,23+0,01 0,23+0,01 0,23+0,01
o 60 (4,9 £0,3)x10° (4,3£0,3)x105* (4,6 £0,3)x105#
HistbHICTh 3EpHUCTHX 90 (4,8+0,3)x10° (4,5+0,3)x105* (4,7+0,3)x105%
KJIITHUH, KJ'IlTl/IH/MM
120 (4,9+0,3)x10° (4,6 +0,3)x10%* (4,8+0,3)x105#

IIpumitku: * p <0,05 MopiBHSIHO 3 KOHTPOJIBHOIO TpyTor0; # p < 0,05 rmopiBHSHO 3 TpyTIolo IMcTIaThHy. [JaHi HaBegeHo sk M + SD.
CTaTUCTUYHUHN aHasli3 BUKOHAHO 3 BUKOPUCTaHHIM OJHO(AKTOPHOTO AucrepciiHoro aHamizy (ANOVA) 3 mocT-xok TectoM ThioKi

Y BigganeHi TepMiHM CIOCTepeXeHHS Yy Trpymi
LMCIJIATHHY 36epiranucs 3aJuIlKoBi MoppoMeTpUUHi
BiZiXW/IeHHS BiJl iHTaKTHUX 3Ha4eHb. [locTymnoBe 36i/1b-
LIeHHS TOBLIMHHU LIapiB KOpH MO30YKa Ta 4acTKOBe
BiZiHOBJIEHHA IMIJIBHOCTI KJIITUH IlypKiHbE CBif4YMIN
PO HEMOBHY perpeciro TOKCUYHOTO YIIKOKEHHS.

Y rpyni npodinakTuyHoi kKopekuil Mopdome-
TPUYHI IOKa3HUKHU Ha BCiX TepMiHaxX NepeBUIyBau
BiiMOBiJHI 3HaYeHHd rpynu upucnaatuHy. Ha 120-y
Jlo0y 6GiybIlicTh MapaMeTpiB HabJMXKasacsa [0 KOH-
TPOJIBHUX BEJHUYMUH, L0 Bifo6pakae o6MeKeHHs
CTPYKTypHOTO JepinuTy Ta 6isbp11 epeKTUBHY peaJi-
3allio BiJJHOBHUX IIPOLIECIB.

OTpuMaHi KiJIbKiCHI JjaHi Y3ropKyThCS 3 pe3yJib-
TaTaMH CBITJIOONITUYHOTIO aHa/li3y Ta MiATBEPAXKYIOTb
36epexXeHHs] HEMPOHAJIbHUX eJIEeMEeHTIB Ta CTPYKTYp-
HoI jiticHoCTi KOpU MO304Ka 32 yMOB IpodilaKTUYHO-
r'0 3aCTOCYBaHHS MIOIJIITA30HY.

OBI'OBOPEHHA
OTpuMaHi pe3y/sbTaTH AEMOHCTPYIOTh YiTKY $pa3HicTb
CTPYKTYPHUX 3MiH KOpU Mo304Ka 3a yMoB L[IH. Ha 14-y
100y peecTpyBasv nomipHi MopdoMeTpuyHi Bigxu-
JIEHHS{, Kl JocAraJd MaKCUMaJIbHOI BUPaXKeHOCTI Ha
28-y no6y, mo Bignmosigaso ¢asi mikoBOro TOKCUYHO-
ro HaBaHTaXeHHs. Y mofasnbuii Tepminu (60-120-Ta
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[06a) Bijfi3HAYa/Id YacTKOBE BiJIHOBJIEHHS TOBIUHU
niapiB KOpY Ta IMIJIBHOCTI KJIITHMH IlypKiHbeE, omHaK
6i/1bIIiCTh MOKA3HUKIB 3a/IMIIaIacs HIKYOI 32 KOH-
TpoJibHi 3Ha4yeHHs. [lofji6GHa yacoBoO 3asexHa JUHA-
MiKa YUIKOJKEHHs OIMCaHa B eKCIepUMEHTa/IbHUX
MO/JieJIIX HEUPOTOKCUYHOCTI IPY 3aCTOCYBaHHI MJIaTH-
HOBUX LIUTOCTATUKIB [9, 10].

3MeHLIeHHA TOBUIMHU MOJIEKY/IIPHOTO Ta 3€pHU-
CTOrO 1IapiB, peAyKLid IJIOL IepuKapioHiB i sanep
kJIITHH [lypKiHbE, a TAKOXK 3HMKEHHS IXHbOI LIJIBHOC-
Ti Y3TOJXKYIOTbCA 3 CYYaCHUMHU YABJIEHHAMH IIPO IPO-
BiZIHY pOJIb OKCUJATUBHOTO CTPeCy Ta MiTOXOHApia/ib-
Hoi qucdyHkii B matoreHesi L[IH [16, 21]. AKTuBalis
BIJIbHOpaIUKA/IbHUX MeXaHi3MiB, BUCHAX)XEHHA aHTHU-
OKCUJIQHTHUX CHUCTEM 1 NOpPYLIeHHA eHepreTU4YHOro
MeTabo0J1i3My MPU3BOJATH [0 iHiliamil anonToOTUYHUX
KackaZjiB 1 mNporpecyBaHHsI HeMpoJereHepaTUBHHUX
3MiH [19]. [Toai6HiI MopdostoriyHi nposiBU HelpoHa/Ib-
HOTr0 YUIKO/PKEHHS, BKJIIOYHO 3 pegykuiero BDNF Ta
PO3BUTKOM allOINITO3Y, ONIMCAHI B TillOKaMIi Ta iHIIKX
CTPYKTypax roJoBHOTO Mo3Ky [6, 18, 25]. Xo4a 6i1b-
WICTh AOCAiIPKEHb aKLEHTYE yBary Ha KOTHITUBHHUX
posnazgax [2, 24, 27], oTpuMaHi HaMH JiaHi cBig4aTh,
1[0 MO304YOK TAaKO0X € YYTJUBOK MILIEeHHIO CUCTEMHOI
LIUTOTOKCAYHOI Ail.

BusiBneHa kopessnis MiXX MopdoMeTpUYHHUMU
3MiHaMM Ta QYHKI[iOHAJbHUMU MOPYLIEHHAMU MiJ-
TBEP/PKYE CTPYKTYPHO-QYHKIIOHAJIBHUH XapaKTep
YIIKO/pKeHHA. MaKkcuMasibHe 3HM)KEHHS PYXOBOI ak-
TUBHOCTI Ta KoopAuHauii y Tectax Open Field i Rotarod
Ha 28-y n06y BiAnosigano HalBHUpakeHiUM Mopdo-
MeTPUYHHUM BiJjxuieHHAM KJaiTUH [lypkinbe. [loni6Ha
B33aEMO3aJ/I€KHICTb MDX TiCTOJIONIYHUMU 3MiHaMU Ta
[IOBEAIHKOBMMHU IIOKa3HUKaMHU OIIMCaHA y MOJeJAX
xiMmioTepaneBTHUYHOI HelpoTokcuyHocTi [10, 23], mo
nifkpecaoe QyHKIiOHAIbHY 3HAYYLiCTb 30eperKeHHs
IapoBOi OpraHisanii Kopu MO304Ka.

[IpodisakTriHe BBEJEHHS MIiOIITAa30HY Cympo-
BO/PKYyBaJIOCA MEHUIOK peAyKLi€ TOBIIWHU l1apiB
KopH, 36epexeHHsIM IijibHOCTI KJIiTUH [lypkiHbe Ta
ix MopdoMeTpUYHUX MapaMeTpiB Ha BCiX TepMiHaX
crocTepexxeHHd. Y BifJjasieHi nepioau GiibIIicTh mO-
Ka3HUKIB y 1iHl rpyni fleMoHcTpyBasa 6i/bIl BUpaKe-
HY TEeH/JIeHLiI0 [0 BiJHOBJIEHHH MOPIBHAHO 3 I'PYIOI0
HUCIIAaTHHY. MMOBIpHUM MeXaHi3MOM Takoro epekTy
€ aktuBais PPARy-3aseXHUX CUTHa/JIbHUX IJIAXIB i3
NpUTHIYEeHHAM Helpo3anajeHHd Ta OKCHUAATHUBHOTO
yikopkeHHs [17, 26], a TakoX raJbMyBaHHSAM Mi-
TOXOH/pia/IbHO-0TIOCEpPEJKOBAHOIO0 aronTo3y [28].

BaxJinBO, 110 MiOTJiTa30H y pAAI A0CAiAKEHD IPO-
ABJISIE | NPOTUNYX/JIMHHY aKTUBHICTh ab0 MOTeHIil0€
edekT nucmiIaTuHy [5], 10 Mae NpUHIMIIOBE 3HAYEH-
Hf JJ1S1 KJHIYHOI JOLIJIbHOCTI MOT0 3aCTOCYBaHHSA SIK
HelponpoTeKTopa. ¥ NpejACcTaBJIeHId Mofesi akLeHT
3pobJsieHO Ha MopdosoridyHoMy Ta ¢(yHKI[iOHAJIbHO-
My aclneKkTax HeWponpoTeKlii, olHaK OTpHMMaHi AaHi
Y3rOJXKYIOTbCA 3 JIITepaTYpHUMHU BiJIOMOCTAMU PO
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3patHicte PPARy-aronictiB o6MexyBaTu iHTEeHCHUB-
HICTBb HeMpoJereHepaTUBHUX NIPOLIECIB y IIleHTPaJIbHIN
HepBOBIil cucTeMi [4, 26].

TakvM 4YMHOM, OTpPUMaHi JlaHi 0/[0 30epeKeHHs
MopdoOMeTPUYHUX MapaMmeTpiB kaiTHH [lypkiHbe 3a
yMOB MpPOdIIaKTUYHOTO BBEJIEHHS MiOT/IiTa30HY BITH-
CYIOTbCA Y Cy4aCHY KOHILEMNIil0 HeMPONpOTeKLii, 110
[PYHTYETbHCA HA IPUTHIYEHH] 3aNaJIbHUX | OKCUJATUB-
HUX MeXaHi3MiB ymkomkeHHs [1, 11, 17].
OG6MexeHHs A0C/TiKEHHS
Ta NepCcneKTUBM NOoJabIINX JOC/IiKeHb
JlocaiPkeHHSI BUKOHaHe Ha eKCllepUMeHTaJbHIi Mo-
Jleli, sika He MOBHICTIO BiATBOpIOE KJiHiYHY 6araTo-
daKkTopHicTh XiMiOoTepameBTHYHO iHJAyKOBaHOI HeM-
POTOKCUYHOCTI y JitoguHU. OLiHKa CTPYKTYPHUX 3MiH
I[PYHTyBaJjlacd IlepeBaXHO Ha CBITJIOONTUYHOMY Ta
MOpPOMETPUYHOMY aHaJIi3i, 1110 He [J03BOJISIE TOBHOIO
MIpOI0 OXapaKTepU3yBaTU MOJIEKY/IAPHI MexaHi3MHU
iaZIbHOI aKTUBALlil, CAHAalITUYHOTO PEeMO/JeII0BaHHA
Ta allONTOTUYHUX NIPOLIECiB.

OTpuMaHi pe3yJbTaTH pPO3IIAJAIOTHCA AK OLUH
i3 eTamniB KOMILJIEKCHOTO €KCIIEpUMEHTa/JIbHOTO [J0-
CJi/PKeHHS] HEHPOTOKCUYHUX ePeKTiB IUCIIATUHY. Y
MeXax IPOJOBXKEHHS JaHOr0 eKCIIepUMEHTAJIbHOIO
LUKJY MepenbadeHO MoriubJaeHy iMyHoricToximiy-
Hy Bepudikaliro HeHpOHAJbHUX i THiaJIbHUX KOMIIO-
HEHTIB, aHaJli3 MapKepiB OKCUJATUBHOI'O CTpecy Ta
aIoITO3y, @ TAK0X eJIEKTPOHHOMIKPOCKOIIIYHe J0CJi-
JDKeHHsI CyOKJITMHHHUX 3MiH KOpW Mo304Ka. lle 1o3-
BOJIMTD JleTali3yBaTH IaTOreHeTU4YHI MeXaHi3MHU ypa-
»KEHH$ Ta YTOUHUTU Mopdo-dyHKIioHaIbHI Kopeasii.

BN CHOBKUA

1. lucnnaTUH-IHAYKOBaHa HEMPOTOKCUYHICTD Xapak-
TEPU3YETHCA 4YaCOBO 3aJIeXKHUMH MOPGOJIOTIYHUMHU
Ta MOPPOMETPUYHUMHU 3MiHAMH KOPHU MO304YKa, IO
NpOABJISAIOTbCA 3MEHILIEHHAM TOBIIWHY II L1apiB, 3HU-
»)KeHHAM LIIIbHOCTI KJIITUH [lypKiHbe Ta peaykui€emo ix
MOopdOMETPUYHUX NapaMeTpiB. MakcuMasibHa BUpa-
YKEHICTh YIIKO/PKeHHs NpHUIa/iae Ha 28-y 06y eKcrie-
pHUMEHTY.

2. Y BigpaneHi TepMiHM cHoOCTepeXXeHHsI BiJj3Ha-
YAETHCS YaCTKOBaA CTabisi3amisg cTpykTypHOi opra-
Hizanil Kopu Mo304Ka, mpoTe MopdoMeTpHUUHi MO-
Ka3HUKM 3a/IMIIAITbCA HWXXYMMU 332 KOHTPOJIbHI
3HayeHHA. CTPYKTYypHi 3MIiHM CyNpOBOJKYIOTbCA
3HUXKEHHAM pYXOBOI aKTUBHOCTI Ta MNOPYLIEHHAM
KOoOpAWHAaLil pyxiB.

3.[IpodinakTryHe BBeleHHS MiOI/iTa30HY 3MEHILYE
IVIMOUHY CTPYKTYPHOTO YUIKO/PKEHHS KOPU MO304Ka,
cupusie 36epexxeHHI0 MOPPOMETPUUHUX NTapaMeTpiB
kJiTuH [lypkiHbe Ta 3a6e3neyye 6ijbll NMOBHE Bij-
HOBJIEHHH NIOKa3HUKIB y BiZa/ieHi TepMiHU cIloCTe-
peXeHHs.

KOH®JIIKT IHTEPECIB
BincyTHin.
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Morphological and morphometric changes
in the cerebellar cortex of rats with cisplatin-induced neurotoxicity
and prophylactic administration of pioglitazone

Background. Cisplatin is one of the principal platinum-based cytostatics whose clinical efficacy in the treatment
of solid tumors is accompanied by a high risk of neurotoxic complications. In addition to well-characterized
peripheral neuropathy, increasing attention has been paid to structural alterations within the central nervous
system, particularly the cerebellum, which plays a leading role in motor coordination and sensorimotor
integration. The high metabolic demands of Purkinje cells and their functional dependence on the integrity of
neuroglio-vascular complexes determine the increased vulnerability of this structure to cytotoxic injury.
Materials and Methods. The experiment was performed on 90 adult male white rats (30 animals in each group).
Cisplatin was administered intraperitoneally at a dose of 2 mg/kg twice weekly for four weeks. Pioglitazone was
given intragastrically at a dose of 20 mg/kg according to a prophylactic regimen. Morphological assessment was
conducted on days 14, 28, 60, 90, and 120 using light microscopy and digital morphometric analysis. Functional
status was evaluated using the Open Field and Rotarod tests.

Results. Cisplatin induced time-dependent disorganization of the cerebellar cortex, with maximal alterations
observed on day 28. These changes were characterized by reduced thickness of cortical layers, decreased
Purkinje cell density, and diminished morphometric parameters. During long-term observation periods (days
60-120), animals receiving cisplatin alone demonstrated partial recovery of cortical layer thickness and Purkinje
cell density; however, morphometric indices remained lower than intact values. Prophylactic administration
of pioglitazone was associated with reduced severity of structural alterations and better preservation of
morphometric parameters, accompanied by improved functional outcomes.

Conclusions. The findings indicate that pioglitazone limits the extent of cisplatin-induced cerebellar cortical
injury and promotes more complete restoration of morphometric parameters during long-term observation
periods.

Keywords: Cisplatin-induced Neurotoxicity, Cerebellum, Purkinje Cells, Pioglitazone, PPARy Agonists, Oxidative
Stress, Neuroinflammation, Morphometric Analysis, Behavioral Tests, Motor Impairments.
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MopdonoriuHi 3MiHM n1alieHTH 3a yMOB Ae(inuTy Bitaminy D,
NPH eKCIlepUMeHTa/IbHIM NpeeK/IaMIICii y mypiB

Hine: ouinuTu MopdodyHKLUiOHAJBHUM CTaH IUIaleHTH ILypiB 3a ymoB Jedinuty BiTaminy D, npu
eKCIepUMeHTa/IbHIN NpeeKJIaMIICcil.

Marepiain Ta MetogM. EKcrepuMeHT mNpoBeZieHO Ha 36 caMuusgx ImypiB JiiHil Wistar, gskux mnoaisieHo
Ha TPU OCHOBHI TPynu: KOHTPOJIBHY, Ipyny 3 AediuuToMm BiTamiHy D Ta rpymy 3 kopekuiewo aedinuty
xoJiekaJbuudeposoM. Y koxHil rpyni dopmyBanu miarpynu: 6e3 [0JaTKOBUX BTPy4aHb Ta 3 iH/AYKOBaHOIO
npeeksamrciero (L-NAME). Ha 16-Ty no6y recrartiii mpoBoAuiu 3a6ip MJIaLeHT, SIKi MiJilaBau TicTOJ0TiYHOMY;,
MOPPOMETPUYHOMY Ta CTATUCTUYHOMY aHai3y.

PesyabraTu. ['icTOJ10TiYHE AOCTIX)KEHHA IJIaLeHT TBAPUH KOHTPOJIbHOI IPYNH N0KA3aJI0, 10 BOHW MaJlH YiTKY
ricToapxiTeKTOHIKY 3 BUpa)KeHOW JIAGipUHTHOIO 30HOK. Y mypiB i3 AediuuTom BiTaminy D3 crmocTtepiraiocs
3MeHIlIeHHs1 nuToMoi miouii cuHuutiorpodobaacty (31,8 % mporu 56,0 % y xonTposi, p < 0,05) Ta
HUTOTPO}O6IACTY, @ TAKOXK 36i/bLIEHHS IO MaTepUHCbKUX JakyH (33,4 % npotu 23,4 %, p <0,05). 3a
yMoB gedinuty BiTamMiHy D, npu exkcnepuMeHTa/lbHIN npeeksaMicii 3MiHM O6y/nM lie 6ilbIl BUpaKeHUMHU:
Bi/I3Ha4yasiocsl BUpa3He pO3IIUPEeHHs Ta KPOBOHAIIOBHEHHS JIAKYH, JIOKaJIbHA AeCTPYKLis Tpodo61acTUUHOTrO
mapy ¥ HeoJHODiJHICTb apxiTeKTOHikW JabipuHTHOI 30HU. Kopekuisa gedinuty BiTaminy D, yacTkoBo
BiIHOBJIIOBaJIa CTPYKTYpy IIALleHTH: HOpMaJsidyBajacs IIolla HUTOTPo¢d06JacTiB, MaTEepUHCbKUX JIAKYH,
OJIHAaK YacTKa CHHLIUTIOTpodo6.1acTiB 3aM1agacs JOCTOBIPHO MEHILO Hi’K ¥ KOHTPOJII.

BucnoBku. Jlebinut BiTaminy D, nopymye mMopdodyHKIioHa/NIbHY opraHisaliio IJalleHTH, COPUYHUHAIYU
3MeHUIeHHS KIJIBKOCTI KJITMHHUX KOMIIOHEHTIB y IJIOAOBIM YacTHHI Ta KOMIIEHCAaTOPHE pPO3IUMPEHHS
MaTepUHCbKHUX JlakyH. JleginuT BiTaminy D, morinbJitoe naTosioriyHi 3MiHM 06yMOBJIeHI IpeeKJ/aMIICIELD,
10 MiJTBepP/PKYE CUHEPriYHWM HeraTUBHUU BIJIMB LIMX YMHHUKIB. Kopekuis xoJsekanbiudeposoM YHHUTH
NPOTEKTOPHUN ePeKT, 4aCTKOBO HOPMasli3y04H MJialleHTapHY apXiTeKTOHIKY, 1110 BKa3y€e Ha MepCrleKTUBHICTh
BUKOPUCTaHHA BiTaMiHy D, y npodisakTuLi Ta Tepanii rectalilHUX ycKJ1aJHEHb.

Knrouosi cnoBa: fedinut BiTaminy D,, nianeHTa, BariTHICTb, IpeeK/1aMIICis.

AxTtyasnbHicTb. [Ipeeknamicisa ([IE) HasexuTb A0  3aXBOPIOBAHHS, L0 XapaKTEPU3YEThCS apTepia/bHOIO

HalCKJIaAHIMX Ta HalHe6Ge3MeuyHIlluX YCKJIaJHEHb
BariTHOCTI, fIKe€ CTAaHOBUTb CEPHO3HY MeJUKO-COIli-
AJIbHYNIPOGJIEMY Y BCbOMY CBITi. lle MysnbTHUCHCTEMHE
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rinepreHsie€ro, NpoTeiHypi€l0 Ta NOJIOPraHHUMU IIO-
pylLIeHHSIMU 3 60Ky ceplLieBO-CyZJMHHOI Ta IMyHHOI CHC-
TeM, HUPOK, NeYyiHKU. 3a JaHUMH emliJeMioJIoriYHUX
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JocnipkeHb, nowrpeHictb [IE KosuBaeTbea y Mexax
2-8 % ycix BariTHOCTeH, a y KpaiHax 3 00MeXKeHUM J0CTY-
[IOM /10 MeZJUYHOI JOTIOMOTH LieH MMOKa3HUK MOXe Iepe-
BuiyBaTtu 10 % [1]. Buecok I1E y MaTepHUHCBKY cMepT-
HicTb carae 15-20 %, a nepuHaTajbHi yCKJIaJHEHHS
BKJIIOYAIOTh 3aTPUMKY POCTY IUIO/Q, epedacHi 1oJio-
I'Y, TIMOKCUYHO-IIEeMIYHI ypaXKeHHs HOBOHAPOKEHUX
i migBUIIEeHUH piBeHb mepUHaTaJbHOI cMepTHOCTI [2].

KitoyoBuM natoreHeTHndyHuM MexaHismoM IIE €
IJIaleHTapHa AUCOYHKIig. Y HOpMi B mporieci BariT-
HoCTi BifOyBaeThcs iHBasisa Tpodobaacty Ta rimnbo-
Ke peMoJe/II0BaHHA CHipaJIbHUX apTepil MaTKH, IO
3abe3neyye aJleKBaTHUHW MaTKOBO-ILJIAlleHTapHUU
kpoBoTik. [Ipu I1E iHBa3is € HenmoBHOMW, apTepii 36e-
piraroTh 3/JaTHICTb /0 BA30KOHCTPUKIii, OopMyeThCs
rinonepdysis miauneHTH, imemis Ta OKCUJAaTHBHUU
CTpeC, 1[0 B NOAAJNbUIOMY COPUYUHAE CUCTEMHY €H-
JoTenianbHy aucdyskuioo [3]. Mopdosoriuni goci-
JPKeHHs CBi4aTb NPO HAABHICTH y IJIALEHTI TaKUX
3MiH, sk iHdapkTH, Pi6pUHOIAHNI HEKPO3, 3MEHIIIEH-
HA LiJIbHOCTI KamiJspiB y BopcuHax, BifikiaaganHs ¢i-
O6puHy Ta BorHuIa ¢pioposy [4].

YBary focsifHUKIB IpUBepTaE poJib AediluTy BiTa-
miny D y possuTky [IE [5]. Bitamin D, Tpaaunikino Bigo-
MUH SIK peryasTop Kaabliii-dochopHoro o6MiHy, HUHI
PO3IIAAAETBCA K JIEHOTPOITHUM FOPMOH i3 LIMPOKUM
cnekTpoM QYHKLiN. BusaByieHo penenTopu BiTaminy D
(VDR) y Tpodob.iacTi, eHoTeNiaIbHUX KJIiTUHAX | n1a-
LeHTapHUX Makpodarax, 1o MiJTBEPAKYE Horo mps-
MUH BIUIMB Ha PO3BUTOK ILIALIEHTH [6]. BcTaHOBIIEHO,
o AedinuT BiTaminy D nmigBuiye pusuk po3BuTky I1E
y 1,5-2 pa3suy, ToAi K HOro aZleKBaTHUM piBeHb 3MeH-
mye WMOBipHicTh recrauiHoi rineprensii ta I1E [7].

MopdoosioriyHi gocaifkeHHs] BUABJAIOTH, 110 3a
yMoB fedinuTy BiTamMiHy D y mianeHTi 3MeHIIYETb-
€ TOBLIMHA BOPCHMH XOPIiOHA, WIIbHICTL KaniJsapHOI
Mepexi, MOpYLIYETbCA aHrioreHes3, 3pOCTA€E YacTKa
JinssHOK Gibpo3y Ta mifBUILYIOTbCS MapKepH OKCH-
JaTuBHOrO cTpecy [8]. ¥ po6orax Murthi P. Ta cniBaBT.
MOKa3aHo 3HMxeHHA ekcnpecii VDR i aHrioreHHux
¢dakTopiB y mianeHTi xkiHok i3 [IE, Toni gk y Mozessax
Ha TBapHWHAax BBeJleHHs aKTUBHOI ¢opMu BiTaMiny D
3MeHIIyBaJo MOpQoJIoriyHi NOMKOHKEHHS Ta OKpa-
11yBaJIO0 PO3BUTOK ILJI0AIB [9].

Pa3oM 3 TUM, pe3y/IbTaTH AOC/IPKEHb 3a/IAIIAKTh-
¢l cynepedauBUMHU. Y po6oTi Ali A. Ta criBaBT. (2021)
Jedinut BiTaminy D y uiypiB He CympoBO/XYBaBCs
BUpPaX€HUM IiJBHUILEHHAM apTepiaJlbHOTO THUCKY
YM 3HAYHUMHU MOpPQOJIOTiYHHMU 3MiHAMM IJIaleH-
TH [10], Toai six Bakrania B.A. (2022) Ta iHui aBTOpH
MPOAEMOHCTPYBAJIM BUPAKEHUN TMO3UTUBHUU edeKT
akTUBHOI ¢popMu BiTaMmiHy D Ha mJaleHTy NpH eKc-
nepumeHTanbHik [1E [11, 12]. ¥ HewofaBHEOMY MOp-
¢dosiorivHOMy mocTiKeHH] TiATBepAUIH, 110 fAediluT
BiTaMiHy D noegHy€eTbCA 3 BUpaKeHUMHU 3MiHAMU BOP-
CHH XOpIiOHa, MiABUILIEHHAM alloNTOo3y Ta OKCHUJATUB-
HUM NOIIKOMKeHHsM [13-15].

Morphological changes in the placenta under conditions
of vitamin D, deficiency in experimental preeclampsia in rats

BukopucranHda ekcnepuMeHTaabHUX Mogesel 1E,
30KpeMa i3 3acTocyBaHHSM iHTiGITOPIB CHHTE3Y OKCHU-
ny azoty (L-NAME) mos3BoJsisie BiATBOPUTH OCHOBHI
KJiHiKo-naToiziosoriyHi NposiBU 3axXBOPIOBAHHS -
apTepiasbHy rinepTeHsito, NpoTeiHypiro, eHaoTe ianb-
Hy JuchyHKIi0 Ta muaneHTapHi 3MiHu [16-17]. oex-
HaHHSA [[UX Mojiesiel i3 fedinuToM BiTaminy D cTBopro€
yHiKa/IbHI yMOBH [J1s1 BUBYEHHS MOPPOPYHKIiOHAb-
HUX 0COGJIMBOCTEH NJIALleHTH Ta YTOYHEHHS poJii Mi-
KpOHYTpieHTIB y naToreHesi [1E.

Takum yuHOM, fAedinuT BiTaminy D Moxe BucTyma-
T MoAuOiKy0UUM (aKTOPOM PHU3UKY HpeeKsaMIIcii,
OJIHAK JiaHi 1[0/I0 TJIAlleHTApHUX 3MiH 3a TaKoi KOMOi-
Hanii 3a/IMIIaThCs 00MexeHUMHU. Lle 3yMoBIIIOE HE0O-
XIZIHICTb NOJa/IbIIMX €KCIIepUMEHTAJIbHUX JOC/iPKEeHb.

Lisnb: oninuTH MopdodyHKIioHATBHUI CTaH MJ1a-
LeHTU caMulb LypiB 3a yMOB JedinuTy BiTaminy D,
NpHY eKCllepUMeHTa/bHIN NpeeKJIaMICcil.

MATEPIAJIN TA METO/IN
ExcriepuMeHTa/IbHEe AOCTiKEeHHS 6YJI0 IPOBEJEHO Y
2024 poui Ha 6a3i Biaainy koeH3uMiB i BiTaMiHiB [H-
cTuTyTy 6ioximii imeni O. B. [lansagina HAH Ykpaiuu.
Y po6orti Bu«kopucrtanu 36 camunb 1ypis ainii Wistar,
BikoM 8-10 TuHiB, cepegHboo Macoto 174,0+12,0 r.
TBapuHu yTpumyBaucs y BiBapii 3i cTabiibHUM Mi-
KpOKJIIMaTOM, MaJIi BIJIbHUH JOCTYII 0 XapyyBaHHA
Ta BOJHU.

Yci maninysnsnii npoBoAWIM BiNOBIAHO [0 MIiX-
HapO/JIHUX CTaHJAApTiB I'YMaHHOTO NOBOJPKEHHS 3 Jia-
6opatopuumu TBapuHamu (EU Directive 2010/63/EU;
European Convention, Strasbourg, 1986). [IpoTokos
Oy/I0 CXBaJleHO eTUYHUM KoMiTeToM HarjioHanbHO-
ro Megu4yHoro yHiBepcutety iMeHi 0. O. Boromosbusa
(N2 193 Bizm 24.03.2023).

3 MeTo10 3’sicyBaHH#A poJi BiTaMiHy D y dopmyBaH-
Hi recTaniiHUX yCK/IaJHEHb TBAPHUH OYJI0 MOAi/IEHO HA
Tpu rpynu: | kouTposb (n=10) oTpuMyBasia CTaHJAPT-
HUM panioH, 1o nokpusas ¢isiosoriuny norpeby y Bi-
tamiHi D; Il rpyna 3 gedinurom BiTaminy D (n=12), axi
npotsiroM 60 J1i6 /10 cnapoByBaHHS yTPUMYBaIUCS Ha
crelja/JibHIM paxiTOreHHIH Ji€Ti, Ika He MicTWJa BiTa-
MiHy D, Mmogestotouu rinositaminos; Il rpymna (n=13),
micag 60 gi6 medinuTy oTpuMyBasia XoJeKaublude-
pos y BurasAi osiiHoro posyuny (1000 MO/kr macy;
Sigma, CIIA). BBesieHHs1 npenapary 3/ilCHIOBaIU Me-
pOpaJIbHO, 3a JONOMOrO0 LUIJIYHKOBOTO 30HAY, y A03i
0,2 mJ1, po3BeZieHOI y COHSIIIHUKOBIN oJiii, Ha QoHi
CTaHZapTHoro paniony. CyneMeHTalil0 pO3NOYMHA-
JIY 3a JIBa TY>KHI [0 3a1JIiIHEHHS.

Y KoxHil i3 Tppox rpyn ¢dopMyBaau ABI MiArpy-
nu: A - 6e3 J0laTKOBUX BTPy4aHb Ta B - 3 iHAyKLi€0
npeekJsiaMicii 3a gonomorot Hecnenudiynoro iHri-
6iTtopa NO-cuHTasu, L-NAME (Nw-HiTpo-L-aprininy
MEeTHJIOBOr0 ecTepy). Y MHiJICYMKy OTPHUMaHO LIiCThb
nigrpymn: 1A (n=5), IB (n=5), lIA (n=6), IIB (n=6), II1A
(n=7) TalllB (n=6).
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L-NAME npusHayanu 3 5-ro no 15-4 geHb Barit-
Hocti (GD5-GD15), mo BianoBizfae nepiofy iMmmniaH-
Tanil Ta peMoJie/II0BaHHSA CllipaJbHUX apTepii. CxeMa
BKJIIOYaJa 60J0CHI migmkipHi iH'ekuiiy 7031 100 mr/
kr Ha GD5 ta GD7, a Takox Ge3nepepBHe BBeJeHHS
npenaparty 3 NUTHOI BoJot (40 mr/kr/no6y) npo-
TaroM GD5-GD15. Po34yuHH roTyBasu MoOJeHHO V He-
Mpo30poMy MOCYAi AJis 3anobiraHHs ¢oTomerpajga-
ii, 3 ypaxyBaHHAM [JJ060BOr0 CHOXKUBaHHS BOAMU Ta
MacH Tisa, 1o 3a6e3nevyyBaso KOHTPOJIbOBaHe Ha/l-
XO/PKeHH Ipernapary.

BumMmiploBaHHA apTepiajlbHOTO THUCKY IPOBOJAU-
au 3a pomnomorow mnpuiaany CODA® Monitor (Kent
Scientific, CILIA) - HeiHBa3UBHOI CHCTEMH i3 XBOCTOBOIO
MaHXXeTOlo, 110 IPAL0E HAa OCHOBI MeTOA4Yy peecTpaLil
06’emy THcky (VPR, Volume Pressure Recording). Bu-
MiprOBaHHS NIPOBOAMWJIM [JiBivi: HA 1-U JleHb BariTHOCTI
(GD1) - six 6a30BMI NMOKa3HUK, Ta Ha 15-U JeHb Ba-
ritHocTi (GD15) - micasa 10 gHiB BBeseHHsa L-NAME.
[lig yac npouenypu uiypiB posmimyBanu y ¢ikcaTo-
pax Ha TEPMOCTATUUYHIN mIaTdopMi 3 TeMIepaTypoIo
37-38 °C puia 3abe3neyeHHs1 CTabiIbHOTO KPOBOTOKY.
Cucrema dikcyBasa 3-5 moc/aiJoBHUX MMOKa3iB MPOTH-
rom 5-7 XBWUJIMH JJis1 MiHiMi3alii BapiabesbHOCTI pe-
3yJbTaTiB. Pe3ynbTaTh BUMIipHOBaHb apTepiasibHOTO
THUCKY TOKa3aJy 36iJbIlIeHHs CHUCTOJIYHOro Ta Jia-
CTOJIIYHOTO THUCKY Ha 16 100y BariTHOCTI i BBeJieH-
Ha L-NAME npotu iHTakTHOI rpynu (163,8 £2,76 MM
pT.cT. vs 110,2 4,56 MM pT.cT. i 105,2 + 3,57 MM PT.CT.
vs 69,6 £4,01 mMpT.cT.) [18].

BusHaueHHs koHIeHTpanili 25(0H)D y cuposaTui
KpOBi MPOBOAWJIU 32 [JIONMOMOro0 iMyHOdepMeHTHO-
ro aHasni3y (General 25-Hydroxyvitamin D, ELISA Kkit,
AssayGenie, Ipsiangis). O6po6Ky JaHUX 3iMCHIOBAIH
y nporpami GainData®, mo miTBepAuJIO PO3BHUTOK
JedinuTHOro craHy. 3amsifHeHHS NPOBOAWJIM ILLIS-
XOM CHiJIBHOTO YTPUMaHHSI CaMOK i3 $epTUIBHUMU
caMIsAMHU y crniBBifHoweHHI 1:2. HactynHoro fHA mic-
Jis KOHTAKTY Bi/j0Mpa/y BariHa/JibHI Ma3KH, HAsIBHICTh
CIIEpMATO301/iB ¥ AKMX BBaXKaJIU O3HAKOI HACTaHHA
nepuroro gHs BaritHocTti (GD1) [19].

Ha 16-11 neHb recranii TBapvH BUBOAMWJIU 3 €KCIIe-
PUMEHTY /151 MOPOJIOTiYHOIO JAOCTIKEHHS IJIaL|eH-
TH. Marepian ¢ikcyBanu y 10 % HelTpasibHOMY dop-
MaJliHi, 3a/1MBa/Iu y apadiH, roTyBaJu cepiiiHi 3pisu Ta
¢dapbyBasiu reMaTOKCUJIIHOM i eo3uHOM. lle 03BOJISIO
OLIIHUTHU CTPYKTYpPHY OpTraHi3alio MJaneHTH, CTYIiHb
BacKy/sipy3alii Ta MopdosoriyHi 3MiHHM, MOB’s13aHi 3
nedinuTom BiTaminy D Ta/abo Mojes110 TpeeKJIaMIICii.

CraTucTU4Hy 06pOOKY pe3ysbTaTiB BHUKOHYBa-
au y nporpami StatPlus 7.0 (AnalystSoft Inc., CLIA.
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HopMasnbHicTb posnojiny nepeBipsivd 3a KpUTepieM
[anipo-Yinka. [l aHa1i3y MXKIpynoBHUX BiAMIHHOC-
Teld 3acTOCOBYBaJM OJHOCTOPOHHIM JUCNepCiiHUN
aHaziiz (ANOVA) i3 nonpaBkowo Bondepponi. Pesysb-
TaTH nojasanu y BUurasAAi M + SD. PiBeHb 3Hayyl[0CTi
npuiManu npu p < 0,05.

PE3YJIBTATHU TA iX OB OBOPEHHSA
B pesysibTaTi TricTONOTIYHOTO [JOCJIIKEHHS MJIALLEHT,
OTpPUMaHUX Ha 16-Ty 106y recranii, BUsiBJIeHi BUpaxke-
Hi BI/MiHHOCTI M>X IHTAaKTHMMH TBapUHAMHU Ta I'pylna-
MU 3 fedinuToMm BiTamiHy D i npeeksnammciero. Y KoH-
TPOJIbHUX CaMUIlb CTPYKTYypa IJIaLleHTH Oysa 4iTKO
OpraHi30BaHOIO: CIOCTEpIrajocsa po3MexyBaHHSA Mix
JIaBipUHTHOI Ta CHOHTIOTPOd06IaCTUYHOW 30HAMHU
y IJIOO0BIM YAaCTHUHI Ta JelyAyaJbHAM LIapoM 3 Me-
TpiaJIbHUMH 3aJI03aMH y MaTepUHCbKiN. JlabipuHTHa
30Ha, [0 3aliMajia HAWGiAbLIy MJOLLY, CKJIajasacs 3
YUCJIEHHUX BOPCUH, siKi MicTu/M deTanbHi Kaniaspw,
UTOTPODOO6JIACTH 3 BEJIUKUMU SI[PAMU Ta CHUHLMTI-
oTpod061aCTH 3 MEHUIMMH si/[paMH, OTOYEeHi MaTe-
PHUHCBKUMH KPOB'STHUMH JIAKYHaMH.

Y mypiB 3 gedinutom BiTaminy D 6ysi0 BUSBIEHO
CyTTEBE MNOPYLIEHHS LMTOAPXITEKTOHIKM NJIALLEHTH.
[lutoMa mioma ¢eTanbHOI YaCTUHU ILJIAIEHTH, sKa
cbopMoBaHa cUHIUTIOTpodo6IaCTAMH Ta LUTOTPO-
¢dob6sacramy, Oysa  AOCTOBIpHO 3MeHIIEHa Yepes
3HayHe 30i/bllIeHHs 06CATYy MaTEepUHCbKUX JIaKyH
(p<0,05). CymiemeHnTanis Bitaminy D mo3Hauusiacs Ha
YAaCTKOBOMY BiJJHOBJIEHHI: 3MeHIIeHHI KPOBOHAIlOB-
HeHHI MaTepUHCbKHUX JIaKyH i 36ijbLIeHH] KiabKOCTi
nuroTpodobactis (p<0,05).

B yMoBax ekcnepuMeHTa/IbHOI NpeeKJaMIICii, iH-
nykoBaHol Ha ¢oHni gediuuty BiTaminy D, 3MiHU BU-
SIBUJIMCSl 11je OiJbIIl BHPAXKEHUMH: IJIOLA MaTepHH-
CbKHUX JIakyH Ha i BBeZileHHA L-NAME 3anumasnacsa
JIOCTOBipHO 36i/Ib1LIIEHOI0, @ 03HAKU BiJlHOBJIEHHS MPHU
3actocyBaHHi D BifjMiueHO TiJIbKM Ha MOKa3HUKY IH-
ToMoi HiibHOCTI nUToTpodobaacty (p<0,05). Posmu-
peHHA Ta KpOBOHANIOBHEHHS MaTepUHCHKUX JIAKyH Ha-
6yBaJI0 3HAYHOT'0 XapaKTepy, MicCLiIMA BOHU 3alMasu
MaiKe BCIO IJIOLLY MiKponpenapariB. Y JeaKux JiJIsaH-
Kax Ha MexXi AenuAyaJbHOi 000JIOHKH Ta JIabipUHTHOI
30HU BHUABJSAJIUCA JIMIIE I[OOAWHOKI OCTpiBLi i3 Ti-
raHTCbKUX TPod06JIacTiB 0TOUEHI KPOB'sIHOI Macolo,
TOAi SIK y KOHTPOJIi Ta NpH i30sboBaHOMY AediluTi
BiTaMiny D TpodobacT popMyBaB BiJHOCHO IIiIbHUH
map. lle cBiAYMTE Npo 3Ha4YHe MOCUJIEHHA NOPYLIEeHb
mianeHTaunii npu noeaHaHHi gedinuty BiTaminy D 3
npeekJjamrciero. LM Mo)XHa MOSCHUTH abCOJIOTHY
JeTanbHicTh y rpymi I1B.

Tabnung 1. MopdomeTpruHa MOKa3HUKH J1abipUHTHOI 30HU T/IAL[eHTH

I'pvoa IMuToMa mioia IMuToma mioina IuToma iowia Aaep
py MaTepPHUHCbKHUX JIaKyH, % | cHHIuTioTpodo6.sacTta, % | nutoTpodobiactis, %
IA ['pyna KOHTpOJIb 23,3+1,69 56,0+3,53 4,83+0,52
IB I'pyna koHTposb + L-NAME 21,5+3,08 34,0+9,20* 5,54+1,94
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Ta6nuys 1. TIpodosaiceHHs

Ipyna IMuToMa mioia l'llf'roma mioma IMuToma muioina Apxep
MaTepPHUHCBbKHUX JIaKyH, % | cHHIuTioTpodo6.sacTta, % | nutoTpodobiactis, %
1A Jedinut D, 33,4 +4,88* 31,8+6,5* 3,34+0,10*
IIB Jediuut D, + L-NAME NA NA NA
1A Jedinut D, +D, 19,9+2,21** 48,0+2,03* 4,75+0,35
I1IB Jedinut D, + L-NAME+D, 32,2+3,79%# 36,3+6,8%# 4,66+1,31

IIpumitku: NA — He gocsimpkeno uepe3 100 % netanbHicTs; * — p<0,05 mogo rpymu [A; ** — <0,05 mogo ITA; #— p <0,05 mozo IITA

SR

Pucynoxk 1. T'icTosoriuHi 3MiHM N/1aL[eHTH Ha TIIL
MO/Ie/TFOBaHHS Jle(iluTy BiTaMiHy D3 Ta mpeekamMIicii:
a—1IA; b—1B; c—1IIA; d — IIIB. Ha T/1i MozielFOBaHHS
TIpeeK/1aMIICii pi3KO po3LIMpeHi MaTepUHCHKI JIaKYHHY,
3a YMOB TTO€JHAHHS 3 AeitTom BiTaminy D3
HEeOJHOPIi/IHICTb apXiTEKTOHIKHM /1abipUHTHOI 30HU
n1ateHTH 30i/binuiacs. I'eMaToKCHliH-e03uH, JiiBe (hoTo
00. 10, ok. 10, ipaBe doto 06. 40, ok. 10

Tak¥M YMHOM, OTpPUMaHI pe3yJbTaTH INEepPeKOH-
JIUBO JEMOHCTPYIOTh, 10 JAediuuT BiTaminy D uwu-
HUTb CUCTEeMHHUUN HEraTUBHUM BILJIUB HA MopdoreHe3
IJIAleHTH, HacaMmIlepes 4epe3 IMOpylleHHS TPodoo6-
JlacTu4Hol JudepeHIianii, aHrioreHesy Ta CTaHy Mi-
KPOLMPKYJSATOPHOTO pycya. 3MeHIUEeHHSI KiJIbKOCTI
KJITUHHUX KOMIIOHEHTIB y IJIOAOBIM 4YacTHHI IIa-
LIeHTH, BUTOHYEHHA CTPOMH BODPCHUH 1 peAyKLia Ka-
NiJIApHOI Mepexi, AKi MU cIlocTepirajy, MNOBHICTIO
Y3TO/KYIOThCS 3 JAHUMHU MOPOJIOTIYHUX Ta eKCIIePH-
MeHTaJIbHUX JloCTikeHb. Y poboTtax El Sawy M. ta cmi-
BaBT. (2023) nmokasaHo, 1[0 recTaniiHui gedpinuT Bi-
TaMiHy D Npu3BOAUTH [10 3HMKEHHSA TOBLUIMHU BOPCUH
xopioHa, 36iiblIeHHs1 YacTKU ¢i6po3y, MOpyLIEeHHS

98

YABTPACTPYKTYPH CHHIUTIOTPODOOIACTY TA aKTHUBAIIi]
OKCHJIQTUBHOTO CTpecy, 0 CBIJYUTb MPO PAaHHE BUC-
Ha)KeHHsI KOMIIEHCAaTOPHUX MeXaHi3MiB mianeHTH [20].

KoMmneHcaTopHe po3lIMpeHHS MaTEPUHCBKHUX Jla-
KYH, 3adiKcoBaHe y HALIOMY JAOCJi/PKEeHHi, po3riasja-
€TbCA AK BIJNOBiJAb Ha BHYTPILIHbO-BOPCUHHY rino-
nepdysiro Ta moripuieHHs reMoJUHAMIKH. 32 JJAaHUMH
Raia-Barjat T. (2021) Ta cniBaBT, *iHKH 3 AedinuTOM
25(0H)D MaroTbh 3MiHEHy IJIalleHTAapHY apXiTEeKTOHIKY
3 JUJIAaTALi€l0 MDKBOPCHHYACTOIO MPOCTOPY Ta 3HU-
J)KEHHSIM ILiJIbHOCTI ¢eTo-MaleHTapHUX KamiJaspis,
110 NPU3BOJUTH [0 IJIALEHTAPHOI HeJJOCTaTHOCTI Ta
yCKJIaJIHeHb BariTHoCTi [21].

Oco6/MBy yBary npuBepTalOTh Pe3yJbTaTH LI0J0
noefHaHHs fAedinuTty BitTamiHy D Ta mnpeexsamicii,
OCKIJIbKY caMe TaKa KoM6iHallisl acoliroBajiacs B Halllo-
My JIOCJIi/PKeHH] 3 Hal6i/bIl BUPAXKEHUMHU CTPYKTYp-
HUMHU 3MiHaMHu. Jloka/ibHa JiecTpyKiis TpodobiacTuy-
HOTO L1apy, BOTHULIEBI AIIAHKU HEKPO3y, BUPaXKEHUHN
¢i6piHOoIg Ta pi3Ke 3HKEHHS KiJIbKOCTI QYHKITIOHAIb-
HUX CHHIUTiQJIbHUX BY3JIiB CBiT4aTh MPO TJIUOGOKY Jie-
30pradisalliio mianeHTapHol TKaHUHHU. e y3roKyeTn-
cs1 3 po6oramu Cao Y. Ta cniBaBT. (2021), ki nokasanu
3HmkeHHd ekcrnpecii VDR Ta niaBuenna COX-2 y nua-
neHTax npu IIE, mo Bkasye Ha aKkTHBaLil0 3amnajbHO-
ro msaxy NF-xB i ymkomkeHHss Tpodobaacty [22].

BBesenHsa axktuBHOI ¢opMmu Bitaminy D, y TBa-
puHHUX Mogenax [IE mpojgeMoHCTpyBaso 3JaTHICTb
4acTKOBO BiJJHOBJIIOBATH CTPYKTYPY BOPCHH, 3MEHIIY-
BaTH 3alaJIbHO-OKCUAAaTUBHE YUIKOJPKEHHS Ta HOpMa-
JIi3yBaTH aHTioreHes 3a paxyHoK npurHiyeHHs TLR4/
NF-kB-curnaninry [23, 24]. lle npyHIMIIOBO BaXKJIUBO
JAJig iHTepnpeTanil HAallUX pe3y/abTaTiB, Je KOopeKLid
D-pedinuTy cynpoBopKyBaJiacsl 3MeHILIEHHSIM CTyIe-
Hs1 MOPOJIOTIYHUX NOPYILIEHb.

Pasowm i3 TuM, niTepaTypHi JaHi He € O{HO3HAY-
HuMU. Hanpukiag, Ali A. ta cniBaBT. (2021) He Bu-
SIBUJIM CYTTEBUX MOPQOJOTIYHMX 3MiH IJIALLEHTH
y uiypiB i3 mperecrtaniinum gedinutom BiTaminy D
Ta BiACYTHICTh THUNOBOrO rinepTeH3UBHOIO QeHo-
tuny [10]. Lle cBifuuTb Npo CKJIAJHY 3aJEXHICThb
Mi2K BUJIOM TBapHH, MeXaHi3MOM IHAYKLII naToJI0ril
Ta piBHeM D-gedinuty. [IpoTe 6inblIicTh cydacHUX
MOpQOJIOTIYHUX i MOJIEKYJSAPHUX AOCJiKeHb IMiJ-
TBepAKYy€E KJ04oBYy poJsib 25(0H)D y mipTpumanHi
KJITHHHOI nizicHocTi TpodobaacTy, ctumynsanii nia-
LleHTAapHOr'0 aHrioreHesy Ta peryJjduii iMyHHOro Mi-
KpPOOTOYEeHHS MJIAleHTH.
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TakuM YMHOM, CYKYITHICTb OTPUMaHHUX HAMH pe3yJib-
TaTiB i JaHUX JIITepaTypH J03BOJIsI€ 3POOUTH BUCHOBOK,
1110 MaTepUHCbKUH AediuuT BiTaMiny D, € He Juie Me-
TabosiiyHUM, 2 ¥ MOp}OreHeTUYHUM CTPECOPOM JIJIst
IJIalleHTH. BiH NpU3BOAUTL [0 PAaHHBOTO MOPYLIEHHA
CTPYKTYpHO-QYHKIiOHA/JIbHOI opraHisauii BOpcuH, 110
po6GUTH MJaLeHTy Oi/lbIIl BpPa3/MBOIO /0 J0JATKOBUX
NaTOTeHHUX BIIMBIB, TaKUX K NpeekJaMIcia. Kopek-
uis gedinuty BiTaminy D y BariTHUX Mae moTeHIja
3MEHILYBAaTH CTYIiHb I[IJIALLEHTApPHOTO YIIKO/KEHHHA
3aBAfAKM INpOTU3anajJbHUM, aHTIONPOTEKTOPHUM Ta
AHTUOKCU/IAHTHUM BJIACTUBOCTAM aKTHBHUX MeTabo-
JITiB BiTaMiHy D, 10 miATBep/Kye AOLIJbHICTL HOrO
npodiylakTUYHOTO ¥ TepaneBTUYHOI'O0 3aCTOCYBAHHS.

BUCHOBKHA

1. ledinut BiTaminy D y camu1p mypiB Npu3BOAUTH
10 BUpQXXeHUX MOPGOJIOTIYHUX 3MiH MJIAEeHTH, AKi
MPOSIBJISAIOTHCS 3MEHIIEHHAM NUTOMOI IJIOIi CHHIIU-
TioTpodobiacTiB i nuToTpodo6IaACTIB Ta KOMIEH-
CaTOPHUM PO3LIHUPEHHSAM MAaTEPUHCbKUX KPOB'STHUX
JIAKYH.

2. B yMoBax ekcnepMMeHTaJIbHOI NpeeKJ/aMICil Ha
i1 Aedinuty BiTamiHy D Mopdosioriyni nopyuieHHs
IJIALLEHTH MOTJIMGJII0I0ThCS, 110 CYIPOBO/XKYEThCS Jie-
CTPYKIi€0 Tpodo6JIACTUYHOTrO APy Ta NOCUJIEHHAM
riOKCUYHO-ilIeMIYHUX 3MiH.
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3. Kopekuis gedinuty BiTaminy D yacTkoBoO BigHOB-
awe MopdodyHKIioOHANBHY OpraHi3amilo MJaleHTH,
3HUKYIOYU BUPAXKEHICTb MaTOJIOTIYHUX 3MiH, 110 Mmij-
TBEeP/AXKY€E MOro NOTEHLIMHUN NPOTEKTOPHUM BILJIUB Y
npodisiakTUIi MIaneHTapHol JUCPYHKIII.

IMEPCIEKTVBU MOJAJIBIINX
JOC/IDKEHD

[Moganbiui mocaiPKeHHs MalTb OYTH COPsMOBaHI Ha
3’siCyBaHHSA MOJIEKYJIIPHUX MeXaHi3MiB BIIMBY BiTa-
MiHy D Ha gudepennjianito TpodobaacTis i aHriorenes
y IJIalleHTi, 30KpeMa 3 BUKOPUCTAHHAM IMYHOTIICTOXi-
MIYHHUX Ta MOJIEKYJISIPHO-6i0I0TIYHUX METO/iB.

KOH®JIIKT IHTEPECIB
ABTOpU JAHOT0 PYKOIIHCY CTBEPKYIOTH, 1[0 KOHQPJIIKT
iHTepeciB miJ Yyac BUKOHAHHSA [OCJiKEeHHS Ta Hallu-
CaHHS PYKOIHUCY BIZICYTHIM.

JOKEPEJIA ®THAHCYBAHHSA
BukoHaHa HAyKoOBO-JOC/TiZHA po6oTa € $pparMeHTOM
HayKoBOI po60TH Kadeapu akyuiepcTBa i riHekoJiorii
Ne 1 HayioHa/lbHOrOo MeJAMYHOTO yHiBEpCUTETY iMe-
Hi 0. 0. Boromosbus «36epexeHHs] Ta BiJJHOBJIEHHS
PenpoIyKTUBHOTO 3/I0POB’sI *KiHOK B YMOBaX MIBUIKUX
MeJIMKO-COLiaJIbHUX 3MiH», HOMep JepKaBHOI pee-
cTpanii - 0123U100920.
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Morphological changes in the placenta under conditions
of vitamin D, deficiency in experimental preeclampsia in rats

Aim: to assess the morphofunctional state of the placenta in rats under conditions of vitamin D; deficiency and
experimental preeclampsia.

Materials and methods. The experiment was conducted on 36 female Wistar rats, divided into three main
groups: a control group, a group with vitamin D deficiency, and a group with correction of vitamin D deficiency
by cholecalciferol supplementation. Each group was further divided into subgroups: without additional
intervention and with L-NAME-induced preeclampsia. On the 16" day of gestation, placentas were collected for
histological, morphometric, and statistical analyses.

Results. Histological examination of placentas from the control group revealed a well-defined histoarchitecture
with a distinct labyrinth zone. In rats with vitamin D, deficiency, a reduction in the relative area of the
syncytiotrophoblast (31.8% vs. 56.0% in control, p < 0.05) and cytotrophoblast, along with an increase in the
maternal lacunae area (33.4% vs. 23.4%, p < 0.05), was observed. Under conditions of vitamin D, deficiency
combined with experimental preeclampsia, these changes were even more pronounced, with marked dilation and
congestion of lacunae, local trophoblastic layer destruction, and heterogeneity of the labyrinth zone architecture.
Correction of vitamin D; deficiency partially restored placental structure: the areas of cytotrophoblasts and
maternal lacunae normalized, although the proportion of syncytiotrophoblasts remained significantly lower than
in the control group.

Conclusions. Vitamin D, deficiency disrupts the morphofunctional organization of the placenta, causing a
reduction in cellular components in the fetal part and compensatory dilation of maternal lacunae. Vitamin
D, deficiency exacerbates the pathological changes induced by preeclampsia, confirming the synergistic
negative effect of these factors. Cholecalciferol correction exerts a protective effect, partially restoring placental
architecture, which indicates the therapeutic and preventive potential of vitamin D, in gestational complications.
Keywords: vitamin D, deficiency, placenta, pregnancy, preeclampsia.
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ITopyuieHHs T'yMOpa/IbHOI JIAHKHU iMyHiTeTy
MpH apTepianbHil rimepreHsii, aconjiiioBaHi i3 MeTad0/iIYHUM CHH/[POMOM
(ekcmepuMeHTa/IbHE JOC/Ti/PKeHHS)

AxTyanbHicTb. CeplieBo-Cy/JMHHI 3aXBOPIOBaHHS 3a/IMIIA0THCS TPOBiIHOO MPUYMHOI0 CMEPTHOCT] y MaIieHTIB
i3 MeTaboJIiYHUM CUH/IPOMOM, a apTepia/ibHa rinepTeH3is € 0JHUM i3 KJII0Y0BUX GaKTOPiB Kap/[i0BaCKy/IIPHOTO
pusuky. OcTaHHI JOCaipKeHHA CBiAYaTb NP0 BAXKJIMBY POJIb IMyHHHUX MeXaHi3MiB, 30KpeMa Npo3anajbHHUX
peakuiil i 3MiH rymMopasibHOI JlaHKH iMyHiTeTy, ¥y ¢opmyBanHi cypuHHOI AuchyHKuii. OfHaK 0co6JHUBOCTI
iMyHHUX TOpyLIeHb IPU KOMOpPOiAHIN maTosoril 3a/MIIalThC HEJLOCTATHBO 3'sICOBAHUMH, 1110 0OYMOBJIIOE
AKTYaJIbHICTb JAaHOTO JOC/IPKEHHH.

Mera: BuBYUMTH rymMopa/bHi IMyHHI MeXaHi3MM Ta OLIHUTH IX 3aJ/lydyeHiCTb y NaToOreHe3 apTepiaJbHOI
rinepTeHsii, acouifioBaHoi 3 MeTab0J{YHUM CUHAPOMOM.

Marepiann Ta meroau. JlocnipkeHHsT BUKOHAHO Ha 48 HesiHiMHUX mypax JjiHii Bicrap Ta 108 mypax 3i
crnoHTaHHOMW rinepreHnsiero (SHR) 060x craTeld. MeTaboiYHUN CUHAPOM MOJIE/I0OBAJIY IIJIIXOM TPHUBAJIOr0
3acTocyBaHHs ¢pykTo3HOI fieTu. CnocTepekeHHsI MPOBOAMINA Ha 7-8 Ta 16-17 TMKHAX €KCIEPHUMEHTY.
Y cupoBaTui KpoBi BM3Haua/d piBeHb LUPKY/JIIOKYUX IMYHHUX KOMIIJIEKCIB, a TaKOX KOHILEHTpaLilo
iMmyHoryo6y1iHiB kjaciB IgA, IgG Ta IgM. CTaTucTHYHY 0GpPOGKY OJlep>KaHUX pe3yJbTaTiB MPOBOJUJIM 3a
JonoMoroto nporpamu «Statistica 10.0».

Pesyawraru. Y mypis JiHii SHR y»xe Ha paHHIX eTanax eKcliepuMeHTY BUABJIEHO LOCTOBIpHE Mi/IBULEeHHS PiBHA
LUPKY/II0YUX IMYHHUX KOMIJIEKCIB Ta 3HMKEHHS KOHLIEHTpaLii iMyHOr/s106y/1iHIiB NOPiBHAHO 3 TBapUHAMU
JiHil Bictap. ¥ auHaMill eKkcriepuMeHTy clocTepirajsocs Nnojajblile HaKONWYeHHS LUPKYJIIOYUX IMyHHUX
KOMILJIEKCIB i 30epexxeHHs TeHJeHIlil n0 3HmwkeHHA IgA Ta IgG, Toai sk piBeHb IgM 3anumaBcs BiJHOCHO
CTabIbHUM. [HAYKOBaHUHN MeTabOJ/IiYHUNA CHHAPOM MOCUJIIOBAB 3a3HA4YeHi 3MiHU: y TBapUH i3 KOMOPO6iAHOK0
NaToJIOTi€l0 Bifj3HA4Ya/IM Gi/bLI BUpa)KeHe MiZBUILEHHS LIUPKYJIIOIYHUX IMyHHUX KOMILJIEKCIB | 3HHXKEHHS BCix
OCHOBHUX KJIaciB iMyHOT/106YJ1iHiB.

BucHoBoK. ApTepiasibHa rinepTeH3is, 0co6JMBO Y MOEAHAHHI 3 MeTa60JIYHUM CUH/IPOMOM, CYIIPOBO/KYETbCS
3HAaYHUMU MOPYLIEHHAMH I'YMOPaJbHOI JIaHKU IMYHITeTy, L0 NpPOABJIAKTbLCA MiABULIEHUM YTBOPEHHAM
LUPKY/II00YUX IMYHHUX KOMIIJIEKCIB i 3HM>KeHHAM piBHIB iMyHOI/106y/iHIB.

KorouoBi cs10Ba: koMop6i/ZiHa naTosioris, apTepiajibHa rinepToHis, MeTa6oiYHUN CUHAPOM, TYMOpPaJIbHA JIaHKa
IMyHITeTY.

AKTYAJIBHICTH
CeplieBO-CyiMHHA IATOJIOTiS HA CbOTO/IHI € MpoBiAHOIO  cuHApoMoM (MC), a oAHUM i3 HAWPO3MOBCIOMKEHIIITUX
MPUYMHOI0 CMEPTHOCT] y MalieHTiB 3 MeTabo/NiYHUM  Ta BaXXJMUBUX PaKTOPiB cepIieBO-CYyJUHHOTO PU3UKY €
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aprepianbHa rineptensis (Al') [1]. AT 3ycTpivyaeTbcs
y 30-45 % mopocnux y 3araibHid nomyssiii. YacToTa
3aXBOPIOBAHOCTI NiJBUILYETHCA 3 BIKOM, IIPU LbOMY
noHa/, 60 % oci6 BikoMm crapuie 60-65 pokiB MalTb
MiIBULEHUH apTepiaJIbHUM TUCK YU OTPUMYIOTB Tilo-
TeH3UBHY Tepanilo. 3a JaHUMHU eNiZileMioJIoriYHUX J0-
caipKkeHb BiporigHicTs po3BUTKy Al' y Bini 20-40 po-
kiB Moxke focsartu 90-95 % [1, 2].

MC xapakTepu3yeTbCsl 36i/bIIEHHSIM Biclepasb-
HOT'O JXKUPY, 3HIWKEHHSIM YyT/IMBOCTI nepudpepruiHUx
TKaHUH [0 IHCYJIIHY Ta rinepiHcyJiHeMier, AKi BUK/IU-
KalTb NOPYIUEHHSA BYIJIEBOAHOIO, JiNiJHOIO, NypH-
HoBoro o6MiHiB Ta Al' [3]. BuByeHnns MC Ta Al sik ok-
peMHX HO30JI0TIYHUX CTaHIB y»Ke Ja/10 3HaYHUH 06csr
3HaHb, IPOTe JeJalli 0O4eBUAHILIUM CTAE, 1110 Lii npoLe-
CUM MaKThb CIJIbHI MMaTOreHETUYHI MeXaHi3Mi, fIKi, Ha
ChOTO/IHI, 3aJIMLIAIOTbC HEJOCTATHHO 3’SICOBAHMMHU.
CaMe TOMY JIOL[IIbHUM € KOMIIJIEKCHE BUBYEHHA NaTO-
reHe3y Al' y konTekcTi MC.

Bizomo, 10 kyiTHHHI dakTopH iMyHiTETY Bifirpa-
I0Thb BaXJIUBY poJib y po3BUTKY Al T-nimonutu ta
MOHOIIMTH/MaKpodaryd, HAKONUYYIOYHUCh B aJiBEHTHU-
Uil cyAuH, epuBacKy/sapHOMY IPOCTOpi, cese3iHyj, a
TaKO0>X Y MO3KOBIM | KOPDKOBi pe4OBUHI HUPOK, 34aT-
Hi NpoAyKyBaTH Npo3anajibHi LUTOKIHY, sKi 6e3noce-
peliHbO 3a/y4eHi B MexaHi3M Al' 3a paxyHOK BIJIUBY
Ha QyHKIiOHYBaHHSA CyJMH i HUPOK. OcOGJIMBY yBary
OCTQHHIMM pOKaMHM MNPUJIJIAITH Npo3aNaJbHIM akK-
TUBHOCTI NEePUBACKY/JIAPHOI XUPOBOI TKAaHUHH, fKa
NpejcTaB/eHa aJUNOLUTaMHU, NpeaiuouuTaMH, Me-
3eHXiMaJbHUMHU CTOBOYPOBUMHU KJiTHHaMH, $i6po6-
JIaCTaMU Ta IMyHHUMHU KJIITUHAMH, AAKI 3[,aTHI IOCUJIIO-
BaTH cekpelito pakTopa Hekpo3y nyxjauH o (PHII-a),
iHTepJIelKiHIB, a TakoX eHAoTesniHy-1. CykynHa Jida
LUX [po3ala/lbHUX MeJAiaTopiB CIpPUAE PO3BUTKY CY-
JUHHOTO $i6po3y M MiZIBUILEHHIO )XOPCTKOCTI Cy/IMH-
HOI CTIiHKH, 110 PO3IVIALAETHCA AK OAWH i3 KJIHYO0BUX
MexaHi3MiB nporpecyBanHs Al [4, 5].

Ilizib: BUBYMTHU I'yMOpasIbHi IMyHHI MexXaHi3MHU Ta
IX 3a/1y4eHiCTb B IaTOTreHe3 apTepiajbHOI rinepreHsii,
aconifioBaHoi 3 MeTa60JIiYHUM CUH/POMOM.

MATEPIA/IN TA METO/IN
JocnipxeHHs npoBoAUJINCA Ha 48 HesliHIMHUX 1ypax
Jinii BicTrap o6ox craTeil. 3a4Jis MOCTaBJeHOI MeTH
JOCTi/PKeHHs1 Takok 6yso o6paHo 108 miypis 3i
cnoHTaHHOW rineprensiero (1iHii SHR) 060x craTeii.
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KoHuenniss gociimkeHHs mnepenbadasa JBa 4acoBi
eTamnu CoCcTepexxeHHs — Ha 7-8 Ta 16-17 TuxKHI ekciie-
PUMEHTY, IpY [[bOMY BUBYEHHS NOKa3HUKIB IPOBO/U-
JIoCcsl y Tpynax TBAapUH Pi3HUX JIiHIN, a TaK0XK 3a YMOB
inpykyBanHs MC [6]. [lns ingykuii MC y nabopaTop-
HUX TBApHUH 3aCTOCOBYBa/M (QPYKTO3HY [MI€ETY, sKa
BKJII0OYaJla: 3aMillleHHA YaCTUHU CTaHAapTHOTO KOPMY
mypiB Ha kopM, 36arayenuit 10-20 % D-¢pykTo3oro Ta
BIJIBHUM JOCTYN [0 MUTHOI BOAM, V SIKiM JojaBaJiacs
po3unHeHa ¢pyKTo3a y KoHneHTpauii 10 % [6].

Hupkystoroui imyHHi kommiekcu (LK) Buginsau
3a JONOMOrO Mpenunitanii 3 MnoJieTisIeHIVIIKoIeM
6000 (PEG) mpu kiHueBié koHuentpauii y 3,5 %. Bu-
3HadeHHd piBHA [IIK y cupoBaTLi KpoBi K0>XHOI TBapu-
HU (B po3paxyHKy Ha 100 MKJI) MpOBOAUIN CHEKTPO-
dboToMeTpUYHO NpHU JOBXKHUHI xBui 450 HM [7]. OniHKy
CTaHy I'YMOpPaJIbHOI JIaHKU IMYHITeTY NPOBOJUJIN 3a
KOHIleHTpalieo iMyHorno6y/iHiB kiaciB IgA, IgM Ta
IgG y cupoBaTIi KpoBi 3 BUKOPUCTAHHSM 6i0XiMiYHOTO
meTtozy [7].

Yci Maninmysnqanii 3 TBapyMHaMM NPOBOJUJM BiJl-
noBiiHO A0 BUMOT GLP, pexomenpauiii /lep>kaBHOTO
ekcriepTHoro neHTpy MO3 YkpaiHnuy, 3arajibHUX €TUY-
HUX NPUHIMUIIB eKCIepHMeHTIiB Ha TBapuHax (Ykpai-
Ha, 2001 p.), 3akoHy Ykpaiuu Big 21 srotoro 2006 p.
Ne 3447-1V 3i 3MiHam#u “TIpo 3axuCT TBApHH BiJ 2KOPCTO-
KOTO ITOBO/>KeHHs", yxBasu | HanioHa/ibHOT'0 KOHTpecy
3 6ioeTuku (Kuis, 2007 p.), EBponeiicbkoi KOHBeHIIil
PO 3aXUCT XpeOEeTHUX TBAaPHH, 1110 BUKOPHUCTOBYIOTb-
Csl AJIS1 AOCJIiTHUX Ta iHIIUX HAYKOBUX Iijiei [8], a Ta-
KOX 3Ti/JHO BUCHOBKY KoMicil 3 6ioeTuku [13BO «Mix-
Hapo/iHa aka/ieMis ekoJiorii Ta MeJUIUHU» (YKpaiHa).

CTaTUCTUYHY OOPOGKY OJiepXKaHUX pe3yJIbTaTiB
NPOBO/MJIM 33 I0TIOMOTI 010 IporpaMu «Statistica 10.0».
BiporigHicTh BigMiHHOCTEH MiXK NOKa3HUKAaMHU KOH-
TPOJIbHOI Ta JOCJAIAHUX IPYN BU3HAYaAJIU 32 KpUTeEpid-
MU CthrosieHTa Ta Pimepa. PiBeHb gocToBipHOCTI Npu-
“masnu npu p<0,05.

PE3YJIBTATHU TA iX OB OBOPEHHSA
BcraHoBJieHo, o y TBapuH JiiHii SHR Bxe Ha 7-8 Trx-
JeHb I0OKa3HUKHU I'YMOPaJIbHOI JIaHKHU IMyHITeTy Bipo-
riJHO BiApi3HANMCA Bif, JAaHUX, OAEpPXKaHUX Y TBApUH
ainii Bicrap (Ta6s. 1). 3okpeMa, piBeHb LIIK 3pocTas
B 1,5 pasiB (p < 0,05), B To¥ yac sk piBHi Ig 3HMXKYBa-
auca - Ig A - B 1,4 pasu (p<0,05),Ig G - B 1,2 pasu
(p<0,05),IgM - B 1,2 pa3u (p<0,05) BiznosigHo.

Tab6aunga 1. T'ymopanbHuii imyHiteT y myypis Jinii SHR ta BicTap y pi3Hi nepiofu crioctepexxeHHs

7-8 THXKAEHDb 16-17 THXKAEHb
Noxasauky Ilypu sninii Bictap Illypu ainii SHR Illypw ninii Bicrap Ilypwu ainii SHR
(n=12) (n=12) (n=12) (n=12)
LIK, ym.oz./n 32,8+2,0 48,1+2,3* 50,6+2,1" 56,8+2,7"
IgA r/n 1,15+0,03 0,83+0,02* 2,35+0,05” 1,950,027/
IgG,r/n 4,25+0,09 3,72+0,07* 5,81+0,02" 3,56+0,02"
IgM, r/n 8,48+0,08 7,25+0,06* 9,12+0,11 7,18 £0,04*
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Ta6nuys 1. [IpodosdceHHs

7-8 THXKAEHDb 16-17 T>KAEHDb
IokasHUKH Ilypu sninii Bictap Illypu ainii SHR Illypw ninii Bicrap Ilypwu ainii SHR
(n=12) (n=12) (n=12) (n=12)
3 iHJyKo8aHUM MemaboaiYHUM CUHOPOMOM

HIK, ym.ox./n 45,4+2,1 50,3+2,4 49,7+2,3 61,4+2,97"
IgA r/n 0,95+0,01 0,78+0,02* 0,90+0,03 0,70+0,01"
IgG,r/n 3,58+0,02 2,89+0,03* 3,45+0,03 2,75+0,02*
IgM, r/n 7,65+0,07 7,05+£0,03 7,48+0,03 6,75+0,02*

IIpumitku: * — p <0,05 BifHOCHO TTOKAa3HUKIB OTPUMaHKX y TBapyH JIiHii Bictap y BifmoBigauii TepMin crioctepexxeHHst; ** — p <0,05

MOPIBHSHO 3 [JAHUMM, Oflep’KaHUMU Ha 7-8 TWK[eHb Yy BiAANOBiHIN IpyIi TBapuH

Ha 16-17 TwxJeHb eKClIepUMEHTY TeHJeHLis [0
3MiH piBHs LK Ta Ig 36epirasnacsa y TBapuH ninii SHR.
PiBenb LUIK nmizBumyBascs B 1,1 pa3u BijHOCHO nokas-
HUKIB OTpUMaHMX y TBapuH JiHil Bictap y Bignosiz-
HUH TepMiH crocTepeXxeHHs Ta B 1,2 paziB (p < 0,05)
MOPIBHSHO 3 IaHUMH, OJlEPKAHUMU HaA 7-8 THK/EHbD.

Konuentpania Ig A migBuuyBasaca B 2,3 pasu
(p<0,05) BiiHOCHO 7-8 THXKHS CIIOCTEPEXKEHHS, OJJHAK
B 1,2 pasu (p < 0,05) 6ys1a HIXKYOK 32 MOKA3HUK IIy-
piB 6e3 cnonTaHHOi Al PiBeHb Ig G melio 3HMKYyBaBCs
B 1,0 pasu nopiBHAHO 3 AAHUMHU Yy BIANOBIJHIN rpy-
i, OTPUMaHUMHU Ha MOYATKy CIOCTepeXeHHs, OJHAK
6yB BiporiiHO HMXYMM 3a JaHi TBapuH JiHii BicTap
(3,56+0,02 r/an npotu 5,81+0,02 r/n). Ig M y TBapuH
3i cnoHTaHHO0 Al Ha 16-17 THXAEeHb NPaKTUYHO He
BiZ|pi3HsABCA Bij piBHA Ha 7-8 THXEHb.

Y rpynax TBapuH 3 iHaykoBanuM MC cnocrepira-
JIU HACTYIHI 3MiHU: y TBapuH JiHil Bictap piBens LIK
Ha 16-17 TwxaeHb niABUIIMBCA B 1,1 pa3u nopiBHAHO
3 IOYaTKOM eKCIIepUMEeHTY; KoHLeHTpauisa Ig A, Ig G
Ta Ig M Takox Maju TeHZJEeHLiI0 A0 3HWXXEHHS, OJ-
Hak BiporifHo pi3HuLi He BcTaHoBJeHO. lllogo rpynu
TBapHUH 3 KOMOpPO6iZHOIO MaTOJIOriE, TO y AAaHUX IIy-
piB Ha 7-8 TwxJeHb ekcniepuMeHTy piBeHb LIK mia-
BullyBaBcA B 1,1 pa3u MOpiBHAHO 3 TBapUHAMM JIiHil
Bicrap, Ig A 3HmxkyBaBcs B 1,2 pa3u (p<0,05),IgG-B
1,2 pasu (p<0,05),IgM - B 1,1 pa3u BianosizHo. Ha 16-
17 TvX[eHb y AaHi rpyni TBapuH KoHLeHTpayisa LIK
nigsuiyBasacs B 1,2 pasu (p <0,05) BigHOCHO AaHUX,
oiep>kaHUX Ha 7-8 Tk eHb Ta B 1,3 pasu (p<0,05) mo-
piBHAAHO LypiB /iHil BicTap y BignoBigHuM TepMiH cro-
cTepexeHHs; piBeHb Ig A 3HMKyBasaca B 1,1 pa3u Ta B
1,3pa3u(p<0,05),IgG-81,0pa3taB 1,3 pa3u(p<0,05),
IgM -8 1,1 pasu Ta B 1,2 pa3u (p <0,05) BignosizgHo.

OTiKe, y3araJibHIOIOYU OTPUMaHI JjaHi, MOXKHa Bij-
3HA4YUTH, 10 ¥ LypiB 3i cnoHTaHHOW Al' Ta NpH NOEA-
HaHHi Al' 3 MC Bi6yBalOTbhCA CYyTTEBUN JuUCHANTAHC ¥
ryMOpaJIbHIM JIaHLi IMyHITETY, 110 TPOABJSIOTHCS 3Mi-
HamH piBHiB LK Ta ocHOBHUX KJ/1aciB iMyHOT/I06Y i HIB.
Jna TtBapun ainil SHR xapakTepHUM € nporpecuBHe
nigsuienHs piBHA HIK y qunaMini ekcnepuMeHTy Ipu
36epeXxeHHi TeHJeHIIil 0 3HIKeHHs KOHLeHTpalii Ig
G Ta BifcyTHOCTI 3Ha4yHUX 3MiH Ig M. BogHouyac Ig A fe-
MOHCTpPYBaB NOJABIMHUM XapaKTep 3MiH — 3pOCTaHHA
BiJHOCHO [10YaTKOBOT'0 TEPMiHY, aj/le HAXK4i 3Ha4YeHHH

NOPIBHAHO 3 IHTAKTHUMM TBapUHaMHU. 32 YMOB iHIyKO-
BaHoro MCy mypiB sinii Bictap i SHR cnoctepiranucsa
cx0xi TeHAeHLil: nocTynoBe HakonuueHHs LUK ynpo-
JOBX €KCIIEpUMEHTY IpPH CYNpPOBOMXKYHYOMY 3HHU-
»KeHHI KOHLleHTpaLil iMyHOr/106y/1iHIB ycix OCHOBHUX
kjaaciB (A, G, M), sike HaGyBaJI0 GiJIbLII BUPAXKEHOI'O Xa-
pakTepy npu komopbigHocTi Al ta MC [4, 8, 9].

TakuM ynHOM, KOMOP6ifHUHN nepebir Al' i MC cy-
MPOBO/KYETHCS Gi/IbLI [IMOOKHUM AUCOATAHCOM ['YMO-
paJIbHOTrO IMYHITETY, 110 NPOSABJAETHCA MiJBULEHUM
yTBopeHHAM LK Ta npurHidyeHHAM CUHTe3y iMyHO-
ry06yniHiB, oco6sanBo Ig G Ta Ig A. Lli 3MiHKM MOXyTb
BifloGpakaTH TpUBaJly aKTHBALilO0 IMyHHOI CUCTEMH 3
NOJa/IbIIMM BUCHAXXEHHAM II KOMIIEHCAaTOPHUX MOX-
JIMBOCTEN 1 MOTEHLIAHO CIPUATU PO3BUTKY YCKJIAJ-
HeHb [8, 9].

BHUCHOBKUA
1. Ik 3a ymoB cnoHTaHHOI Al Tak i npu noejHaHHI
AT’ 3 MC Bin6yBaeTbcss popMyBaHHSI CYTTEBOIO JUC-
6aslaHCy TyMopasibHOI JIaHKU iMyHiTeTy. [lns uiypiB
qinii SHR xapakTepHUM Oy/10 MiJiBUILEHHSI PiBHS LIU-
PKYJIOKYUX IMYHHUX KOMILJIEKCIB YyINPOLOBX €eKCIle-
PHUMEHTY NPU OAHOYACHOMY 3HM>KEHHI KOHLeHTpaLii
iMyHOr106Y/1iHiB, HaW6ibII BUpakeHe ajs Ig G ta Ig
A. Ig M 3anumaBcsa BigHOCHO cTabisibHUM. BogHouac
npu koMop6igHocTi AT i MC faHi 3MiHuM 6y 6ibL iH-
TEHCUBHUMHU: CIIOCTepirasocsa nporpecyroyde HaKOIU-
yeHHs U1K Ta 6inbp11 Bupa)keHe 3HMKeHHs PiBHIB ycix
OCHOBHHUX KJIaciB iMyHOT/I06YJIiHiB.
2. Komop6igxuit nepe6ir AT’ i MC acoujitoeTbcs 3 riin6-
LIMM BUCHAXXEHHAM I'yMOpaJIbHOI JIJAHKH iIMYHHOI Bij-
NOBifj, 1110 MOKe Bijo6paXkaTH XpPOHIYHY IMyHHY aKTH-
Ballilo i3 HACTYNIHUM IPUTHIYEHHAM CUHTE3y aHTUTII
I, BIANOBIAHO, CIPUATH PO3BUTKY IMyHO3aJIEXKHUX
YCKJIAJHEHb.

KOH®JIIKT IHTEPECIB
ABTOpU JAHOT0 PYKOIHCY CTBEPIKYIOTH, 1[0 KOHQPJIIKT
iHTepeciB miJ Yyac BUKOHAHHSA [OCJiPKEeHHS Ta Hallu-
CaHH{ PYKOIUCY BiZCyTHIiN.

JUKEPEJIA ®THAHCYBAHHSA
BrKoHaHHA J@aHOTrO JOCIiPKEeHHS Ta HallUCAaHHA PYKO-
nycy 6yJ10 BUKOHAHO 6e3 30BHIITHbOT0 GpiHaHCYBaHHS.
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Disorders of the humoral immune link
in arterial hypertension associated with metabolic syndrome
(experimental study)

Background. Cardiovascular diseases remain the leading cause of mortality in patients with metabolic syndrome,
while arterial hypertension is one of the key factors of cardiovascular risk. Recent studies indicate an important
role of immune mechanisms, particularly pro-inflammatory reactions and alterations in the humoral immune
response, in the development of vascular dysfunction. However, the specific features of immune disturbances in
comorbid pathology remain insufficiently understood, which determines the relevance of this study.

Aim: to investigate humoral immune mechanisms and evaluate their involvement in the pathogenesis of arterial
hypertension associated with metabolic syndrome.

Materials and Methods. The study was performed on 48 non-linear Wistar rats and 108 spontaneously
hypertensive rats (SHR) of both sexes. Metabolic syndrome was induced by long-term administration of a
fructose-enriched diet. Observations were conducted at weeks 7-8 and 16-17 of the experiment. Serum
levels of circulating immune complexes as well as concentrations of immunoglobulins IgA, IgG, and IgM were
determined.

Results. In SHR rats, a significant increase in circulating immune complexes and a decrease in immunoglobulin
concentrations were detected already at the early stages of the experiment compared with Wistar rats. During
the experiment, further accumulation of circulating immune complexes was observed along with a persistent
decrease in IgA and IgG levels, whereas IgM levels remained relatively stable. Induced metabolic syndrome
intensified these changes: animals with comorbid pathology demonstrated a more pronounced increase in
circulating immune complexes and a decrease in all major immunoglobulin classes.

Conclusion. Arterial hypertension, especially when combined with metabolic syndrome, is accompanied by
significant disturbances of the humoral immune response manifested by increased formation of circulating
immune complexes and decreased immunoglobulin levels.

Keywords: comorbid pathology, arterial hypertension, metabolic syndrome, humoral immunity.
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Retinal neurodegeneration mirrors systemic metabolic phenotypes:
Divergent cytomorphometric signatures of sird-like atrophy versus sidd-like
edema in experimental diabetes

Background. Diabetic retinopathy (DR) is increasingly recognized as a heterogeneous neurovascular disorder,
yet preclinical models often fail to distinguish between the distinct pathophysiological clusters of type 2
diabetes. Recent clinical evidence demonstrates that patients with different metabolic phenotypes, specifically
Severe Insulin-Resistant Diabetes (SIRD) versus Severe Insulin-Deficient Diabetes (SIDD), exhibit divergent
patterns of retinal complications. However, the specific cytomorphometric signatures that distinguish these
phenotypes at the cellular level remain poorly characterized.

Aim: to determine whether specific systemic metabolic phenotypes, SIRD versus SIDD, induce distinguishable
cytomorphometric signatures of retinal neurodegeneration in experimental models.

Materials and Methods. Male Wistar rats were stratified into three metabolic models: (1) Chronic High-Fat
Diet (HFD, 180 days) mimicking the SIRD phenotype; (2) HFD combined with low-dose streptozotocin (STZ,
30 days post-induction) mimicking the SIDD phenotype; and (3) HFD with supplemental glucose loading.
Systemic phenotyping included longitudinal profiling of lipids, liver function, and protein status. Retinal
cytoarchitecture was quantified using a computational pathomics pipeline (QuPath/StarDist) with deep
learning-based segmentation of >90,000 nuclei, analyzed via Bayesian hierarchical modelling.

Results. The HFD model exhibited a "lipotoxicity-first" trajectory where dyslipidemia and hepatic steatosis
preceded hyperglycemia. This SIRD-like phenotype was characterized by progressive retinal atrophy, specifically
an 18-46% reduction in Inner Nuclear Layer neuronal density, accompanied by nuclear hyperchromasia
indicative of epigenetic condensation. In contrast, the HFD+STZ model, characterized by acute hyperglycemia
and significant hypoproteinemia, exhibited a paradoxical 1.54-fold increase in Ganglion Cell Layer density and
thickening. This SIDD-like signature reflected cytotoxic edema driven by osmotic and oncotic failure, confirmed
morphologically by severe irregular karyomegaly and profound chromatin dissolution (hypochromasia).
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medicine approach to diabetic retinopathy.

cytotoxic edema, lipotoxicity.

BACKGROUND

Diabetic retinopathy (DR) has traditionally been viewed
through a glucocentric lens as a microvascular compli-
cation driven primarily by chronic hyperglycemia [1-3].
However, a fundamental paradigm shift is underway,
supported by clinical evidence indicating that DR is a
complex neurovascular disorder wherein neurodegen-
eration frequently precedes clinically detectable vascu-
lar lesions [4-7].

Recent experimental evidence supports this neu-
rodegenerative paradigm. Our previous work demon-
strated that multikinase inhibition with sorafenib ef-
fectively reduces retinal glial activation in experimental
diabetic retinopathy [8], while blockade of cellular pro-
tein kinases significantly reduces retinal apoptosis [9]
and modulates S100 protein expression in the diabet-
ic retina [10]. These findings collectively suggest that
neuronal and glial dysfunction represent early, targeta-
ble events in diabetic retinopathy pathogenesis.

While optical coherence tomography (OCT) has
enabled the detection of early retinal layer altera-
tions [11], the patterns of structural damage vary signif-
icantly among patients, suggesting that hyperglycemia
alone cannot account for the full spectrum of retinal
pathology. This variability aligns with the emerging un-
derstanding of type 2 diabetes (T2D) as a highly heter-
ogeneous disease [12-14]. The landmark stratification
by Ahlqvist et al. identified distinct clusters of diabetes
with unique pathophysiological profiles, distinguishing
Severe Insulin-Resistant Diabetes (SIRD) from Severe
Insulin-Deficient Diabetes (SIDD) [15]. Crucially, these
clusters exhibit divergent complication risks: the in-
sulin-resistant SIRD phenotype is strongly associated
with nephropathy and non-alcoholic fatty liver disease
(NAFLD) yet shows a paradoxical lower risk of prolif-
erative retinopathy compared to the insulin-deficient
SIDD phenotype, which is prone to rapid neurovascular
decline [16, 17].

This clinical heterogeneity exposes a critical
“translational misalignment” in preclinical research.
Experimental studies often employ animal models in-
terchangeably, failing to distinguish between the slow,
lipotoxicity-driven neurodegeneration characteris-
tic of insulin resistance and the acute osmotic stress
driven by beta-cell failure [18, 19]. Consequently, the
distinct cytomorphometric signatures of these meta-
bolic phenotypes remain poorly characterized. Clini-
cal OCT studies have recently demonstrated that pa-
tients with metabolic syndrome or pre-diabetes exhibit
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Conclusions. Retinal neurodegeneration is not a monolithic process but mirrors specific systemic metabolic
trajectories. Chronic insulin resistance (SIRD) drives progressive atrophy via lipotoxicity, while insulin
deficiency (SIDD) precipitates acute edema driven by hemodynamic oncotic failure. These findings establish
retinal morphometry as a sensitive biomarker for systemic metabolic phenotyping, supporting a precision

Keywords: diabetic retinopathy, computational pathology, SIRD/SIDD phenotypes, retinal neurodegeneration,

retinal thinning (atrophy) prior to the onset of frank di-
abetes [20, 21], whereas uncontrolled insulin-deficient
states may present with subclinical retinal thickening
(edema) driven by osmotic and oncotic imbalances [22,
23]. This suggests that morphometric changes in ret-
inal nuclear architecture are not merely local ocular
phenomena but may serve as sensitive biomarkers of
systemic metabolic toxicity, reflecting hepatic-retinal
or renal-retinal crosstalk [24].

In this study, we aimed to bridge the gap between
systemic metabolic phenotypes and retinal cytoar-
chitecture by applying a computational pathomics
approach. We hypothesized that different experimen-
tal models of T2D, chronic high-fat diet (mimicking
SIRD) versus streptozotocin-induced decompensation
(mimicking SIDD), induce fundamentally distinct mor-
phological signatures in the retina. By utilizing deep
learning-based segmentation and Bayesian hierarchi-
cal modelling, we sought to quantify these differences
at single-cell resolution, establishing a rigorous frame-
work to differentiate the progressive atrophy of insulin
resistance from the acute edematous stress of insulin
deficiency.

Aim: to determine whether specific systemic met-
abolic phenotypes, SIRD versus SIDD, induce distin-
guishable cytomorphometric signatures of retinal neu-
rodegeneration in experimental models.

MATERIALS AND METHODS

Experimental Design

All experimental procedures were approved by the
Commission on Bioethical Expertise and Ethics of Sci-
entific Research of the Bogomolets National Medical
University (Kyiv, Ukraine) and were strictly conducted
in accordance with Directive 2010/63/EU on the pro-
tection of animals used for scientific purposes. Male
Wistar rats were housed under standard laboratory
conditions with a 12-hour light/dark cycle and ad libi-
tum access to water. To rigorously recapitulate the dis-
tinct pathophysiology of human T2D clusters and their
temporal progression, we utilized a specific diet-in-
duced stratification strategy with precisely defined
time-points for intervention and analysis.

Control animals were maintained on standard lab-
oratory chow (PK 120-1, “REZON-1", Ukraine), provid-
ing 3295 kcal/kg with 6.3% fat content throughout
the study. The SIRD-like phenotype was induced via a
chronic High-Fat Diet (HFD) protocol. Animals were
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fed a custom high-calorie mixture consisting of crushed
standard chow (55.6%), melted pork lard (33.3%), and
crystalline fructose (11.1%, ADM® Crystalline Fructose
C; Amylum Bulgaria EAD, Bulgaria), providing a total
caloric density of 4204 kcal/kg. This specific macronu-
trient composition was designed to induce systemic in-
sulin resistance, dyslipidemia, and metabolic dysfunc-
tion-associated steatotic liver disease (MASLD) [25].
To capture the progressive nature of metabolic injury,
animals in this group were maintained on the diet for
total durations of 120, 150, and 180 days.

A second experimental cohort was established to
recapitulate the “hedonic hyperphagia” phenotype, a
maladaptive behavioural hallmark of metabolic syn-
drome where patients exhibit a specific drive for hy-
perpalatable, nutrient-dense combinations of lipids
and simple carbohydrates [26]. To simulate this supra-
nutritional conditioning, supplemental glucose loading
(20 g/kg body weight mixed into the diet) was initiat-
ed on day 120 of the chronic HFD protocol. To rigor-
ously dissect the temporal kinetics of this loading, the
cohort was stratified into two time points: early-stage
exposure (assessed at day 150, after 30 days of load-
ing) and late-stage exposure (assessed at day 180, after
60 days). This longitudinal design allowed for the pre-
cise discrimination between retinal neurodegeneration
driven by chronic background lipotoxicity versus the
structural remodeling exacerbated by cumulative os-
motic stress and glucotoxicity.

To model the SIDD-like phenotype, a subset of
HFD-conditioned animals received a low-dose injection
of streptozotocin (STZ, 25 mg/kg i.p.; Sigma-Aldrich,
Co, China) at day 150 of the dietary protocol. Animals
were fasted for 16 hours pre-injection and provided 5%
glucose solution for 24 hours post-injection. The STZ
was dissolved in cold 0.1 M citrate buffer (pH 4.5) to en-
sure stability. Unlike standard high-dose STZ models of
Type 1 diabetes, this “two-hit” protocol superimposed
beta-cell failure upon established metabolic syndrome,
precipitating acute decompensation characterized by
severe hyperglycemia (217.5 mmol/L) and ketoacido-
sis-like symptoms (altered consciousness, polyuria,
polydipsia, glucosuria, and ketonuria) [27, 28]. The se-
verity of the combined insult was evidenced by a 53.3%
mortality rate within the first week post-STZ injection.
The remaining animals (n=14) in this group were euth-
anized 30 days post-injection (study day 180).

Biochemical and Metabolic Assessment

To validate the systemic metabolic phenotypes and
establish correlations with retinal pathology, a com-
prehensive biochemical assessment was performed at
study termination (day 180). Animals were euthanized
under deep thiopental anesthesia, and blood serum
was analyzed using a Cobas c311 automated analyz-
er (Roche Diagnostics, Germany). The analyte panel
included markers of glycemic control (glucose), lipid
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metabolism (total cholesterol, triglycerides, LDL, HDL,
VLDL), liver function (ALT, AST, total and direct biliru-
bin), and renal/protein status (total protein, albumin,
urea, creatinine).

Computational Pathomics Pipeline

Following euthanasia, eyes were immediately enucle-
ated, fixed in 4% paraformaldehyde for 24 hours, pro-
cessed through a standard ascending alcohol series
(70-100%), cleared in xylene, and embedded in par-
affin. Serial sections were cut at 5 pm thickness using
a rotary microtome, deparaffinized, rehydrated, and
H&E-stained following standard protocols. Stained
slides were digitized at 40x magnification (0.286 um/
pixel resolution). This resolution provided sufficient
detail to distinguish individual nuclear boundaries and
internal chromatin architecture.

For quantitative analysis, 3-5 non-overlapping re-
gions of interest (ROI) were carefully selected from the
central retina of each animal, capturing the full thick-
ness of the neural retina while avoiding the optic nerve
head and peripheral sectioning artifacts. Initial mor-
phometric assessment involved manual measurement
of retinal layer thickness (um) for the Ganglion Cell Lay-
er (GCL), Inner Nuclear Layer (INL), and Outer Nuclear
Layer (ONL). Measurements were performed perpen-
dicular to the retinal surface at multiple points within
each ROI using QuPath (v.0.4.3) tools.

To quantify neuronal population dynamics, we de-
veloped an automated pipeline using the StarDist deep
learning plugin integrated into QuPath. StarDist utilizes
a star-convex object detection neural network specifi-
cally designed for dense nuclei segmentation, effective-
ly handling overlapping cells that confound traditional
algorithms. Based on the automated counts, we cal-
culated a functional correlate of neuronal loss termed
“linear density,” defined as the number of nuclei divid-
ed by the ROI length (mm). This metric normalizes cell
counts to the tangential extent of the tissue section, cor-
recting for potential confounds such as differential tis-
sue shrinkage or oblique sectioning angles. Decreased
linear density directly reflects neuronal atrophy and
cell loss, providing a more biologically interpretable
readout than raw counts.

For each of the >90,000 segmented nuclei, precise
geometric parameters were extracted to assess cellular
stress. Nuclear Area (um?) served as a proxy for cellular
stress responses, where increased area (karyomegaly)
may reflect hydropic degeneration, osmotic swelling,
or chromatin decondensation, while decreased area
indicated pyknosis. Nuclear shape was assessed us-
ing Circularity, a dimensionless descriptor calculated
as 4m x Area/Perimeter?®. Values deviating from 1.0
indicate nuclear envelope deformation, a hallmark of
necrotic swelling or mechanical compression. Addi-
tionally, maximum and minimum nuclear diameters
were analyzed to detect elongation, with significant
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deviations between axes indicating mechanical stress
or pathological blebbing.

To evaluate epigenetic remodeling and nuclear
health, we analyzed chromatin staining patterns using
Hematoxylin Mean Intensity as a marker of chromatin
compaction. To account for image staining variability,
intensity values were standardized using Z-score trans-
formation, calculated as Z = (x- u) /o, where x is the raw
intensity value, p is the image mean, and o is the image
standard deviation. High Z-scores (hyperchromasia)
indicate condensed heterochromatin associated with
metabolic memory or apoptosis, while low Z-scores
(hypochromasia) suggest euchromatin or edematous
dilution. Finally, Hematoxylin Standard Deviation (St-
Dev) was calculated to quantify texture heterogeneity,
where high StDev values indicate punctate, marginated
chromatin characteristic of early apoptotic stress.

Statistical analysis
The density model structure was:

nij = BO + BGroup ’ Xij'+f[TRLref) + uID;
Y,~NegBin(u, $).

This included fixed effects for experimental con-
dition B, a B-spline smoothing function for total
retinal layer thickness f{TRL,,) to adjust for tissue ge-
ometry, and a random intercept u,, for each animal to
account for within-animal correlation. This hierarchical
structure accommodated the multi-level data (nuclei >
ROI > layer > animal).

Bayesian inference used Markov Chain Monte Car-
lo sampling with the No-U-Turn Sampler via NumPyro.
Four chains ran for 2500 iterations (1000 warmup),
yielding 6000 posterior samples. Weakly informative
priors were used. Model convergence was confirmed
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by R<1.01, ESS> 1000, trace plots, and posterior pre-
dictive checks.

For continuous nuclear morphometric parameters
(area, diameter, intensity), Bayesian hierarchical Gauss-
ian models were used:

Yi~N(uy, 0%).

Circularity was Logit-transformed. Statistical outli-
ers (Q,-1.5xIQR or Q,+ 1.5 x IQR) were removed prior
to modelling.

Group differences were quantified using posterior
distributions of estimated marginal means and pair-
wise contrasts. Statistical significance was determined
probabilistically: an effect was considered meaningful
if the 95% Highest Density Interval (HDI) of the differ-
ence excluded zero. Trends were reported if the 95%
HDI slightly overlapped zero, but the directional prob-
ability was >90%.

Systemic metabolic/biochemical parameters (e.g.,
body weight, glycemia) were analyzed using conven-
tional frequentist methods: one-way ANOVA followed
by Tukey’s post-hoc test. Data are presented as mean
+SEM, with p<0.05 considered significant.

RESEARCH RESULTS

Validation of SIRD and SIDD-like Models
Quantitative biochemical profiling confirmed that the
experimental stratification successfully induced three
distinct metabolic phenotypes, characterized by diver-
gent temporal dynamics of glucotoxicity versus lipotox-
icity (Tables 1 and 2). Data presented as Mean + SEM
measured at study termination (180 days). p <0.05 vs
Control. Abbreviations: HFD, High-Fat Diet; STZ, Strep-
tozotocin; ALT, Alanine Aminotransferase; AST, Aspar-
tate Aminotransferase.

Table 1. Systemic Metabolic and Hepatic Function Parameters at Study Termination (180 days)

Parameter Control (n=20) SIRD-like (HFD) (n=20) ‘ SIDD-like (HFD+STZ) (n=14)
Systemic Markers
Body Weight (g) 326.00+18.00 426.00+22.00 304.00+16.00
Glucose (mmol/L) 5.66+0.36 7.59+0.36 21.93+1.21
Protein Metabolism
Total Protein (g/L) 70.80+0.58 64.17+0.51 62.90+0.38
Albumin (g/L) 40.30£0.31 42.00+0.27 41.60+0.18
Urea (mmol/L) 7.50+0.17 6.03+0.09 5.42+0.11
Creatinine (mmol/L) 58.50+1.43 37.00+1.44 38.20+1.22
Hepatic Function
ALT (U/L) 64.50+3.45 117.30+6.51 115.70+5.29
AST (U/L) 88.50+5.20 112.00+6.85 107.20+£7.01
Total Bilirubin (pmol/L) 2.11+0.15 1.60+0.12 1.85+0.14
Direct Bilirubin (pmol/L) 0.72x0.06 0.73+0.05 0.83x0.03
Indirect Bilirubin (pmol/L) 1.38+0.25 0.87+0.18 1.07+0.16
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Table 2. Comparative Lipid and Glycemic Profiles Across Experimental Models

Parameter ‘ Control ‘ HFD (SIRD-like) ‘ HFD+STZ (SIDD-like) ‘ HFD+Glucose
Glycemic Control
Glucose (mmol/L) | 5.66%036 | 7.60+0.57 | 21.93+1.21 | 7.73+0.49
Lipid Profile
Total Cholesterol (mmol/L) 1.30+0.06 2.48+0.12 2.52+0.12 2.58+0.23
Triglycerides (mmol/L) 0.69+0.04 0.78+0.03 0.84+0.04 0.83+0.07
HDL (mmol/L) 0.91+0.05 1.30+0.07 1.60+0.08 1.35+0.12
LDL (mmol/L) 0.25+0.02 0.43+0.02 0.33+0.02 0.44+0.03
VLDL (mmol/L) 0.22+0.02 0.46+0.02 0.37+0.02 0.48+0.04

Data presented as Mean + SEM. p <0.05 vs Control.
Abbreviations: HFD, High-Fat Diet; STZ, Streptozotocin;
HDL, High-Density Lipoprotein; LDL, Low-Density Li-
poprotein; VLDL, Very Low-Density Lipoprotein.

The Chronic HFD model recapitulated the key
features of the SIRD cluster. Longitudinal analysis re-
vealed a specific “lipotoxicity-first” trajectory. Signifi-
cant dyslipidemia was established as early as day 120,
with total cholesterol rising to 2.00 + 0.18 mmol/L (vs.
1.30+£0.12 mmol/L in controls, p<0.05), at a time point
when fasting glucose remained statistically comparable
to controls (6.25 +0.59 mmol/L). Overt hyperglycemia
in this group developed slowly, reaching statistical sig-
nificance only by day 180 (7.60+0.57 mmol/L, p<0.05)
(Table 2). By study termination, these animals exhibit-
ed a profound anabolic phenotype with a 31% increase
in body weight (426 +22 gvs. 326+ 18 g, p<0.05) (Ta-
ble 1). Furthermore, this group displayed biochemical
evidence of liver injury consistent with metabolic dys-
function-associated steatotic liver disease (MASLD),
including a nearly 2-fold elevation in ALT activity
(117.3+6.5U/Lvs 64.5+3.5 U/L) and histological signs
of steatohepatitis (Table 1).

The HFD+STZ model reproduced the SIDD (Severe
Insulin-Deficient Diabetes) phenotype. The induction of
beta-cell failure at day 150 precipitated a rapid catabol-
ic shift. By day 180 (30 days post-STZ), these animals
exhibited severe hyperglycemia (21.93 +1.21 mmol/L)
and a cessation of weight gain (304 + 16 g) (Table 1).
Crucially, this metabolic decompensation was accom-
panied by significant hypoproteinemia, with total se-
rum protein dropping to 62.9 £ 0.4 g/L compared to
70.8+ 0.6 g/L in controls (p < 0.05) (Table 1). This re-
duction in circulating protein, occurring in the context
of severe osmotic stress (glucose >20 mmol/L) and
urea reduction (5.42 mmol/L vs 7.50 mmol/L), estab-
lishes a compromised oncotic status favouring retinal
fluid extravasation.

The HFD+Glucose model demonstrated the ad-
ditive effect of dietary glycemic load on lipid metab-
olism. While glucose loading (initiated at day 120)
did not significantly exacerbate fasting hyperglyce-
mia compared to HFD alone (7.73 + 0.49 mmol/L
vs 7.60 = 0.57 mmol/L) (Table 2), it accelerated the

atherogenic lipid profile. Total cholesterol in the glu-
cose-loaded group reached 2.59 + 0.22 mmol/L by day
150, significantly higher than the non-loaded HFD group
at the same time point (2.10 £ 0.15 mmol/L, p <0.05).
This confirms that excess dietary carbohydrate in the
context of insulin resistance preferentially shunts into
lipid synthesis pathways, worsening dyslipidemia.

Differential Patterns of Retinal Neurodegeneration
Quantitative computational analysis of over 90,000 au-
tomatically segmented retinal nuclei revealed that the
mode and tempo of retinal injury are strictly model-de-
pendent, distinguishing chronic lipotoxicity-driven
atrophy from acute hyperglycemia-driven edematous
stress. These divergent morphological phenotypes mir-
ror the systemic metabolic stratification established
through biochemical profiling.

The SIRD-Like Phenotype: Progressive Inner
Retinal Degeneration and Chronic Atrophy
The chronic high-fat diet models, maintained for 120,
150, and 180 days in the absence of severe hypergly-
cemia, recapitulated a gradual neurodegenerative phe-
notype. The INL emerged as the primary anatomical
substrate of metabolic injury, demonstrating time-de-
pendent neuronal loss. Comparing HFD duration effects
using linear neuronal density as the functional outcome
metric, the transition from day 120 to day 150 produced
a significant 18.3% reduction in INL neuronal popula-
tion (estimated fold-difference: 0.817, 95% Crl [0.738,
0.904], p<0.001). By day 180, the cumulative atrophic
remodeling stabilized at approximately 15.8% below
baseline (fold-difference: 0.842, 95% Crl [0.762, 0.931],
p=0.001). In contrast, both the GCL and ONL demon-
strated relative structural preservation during this time-
frame, with no statistically significant reductions in lin-
ear density (p>0.05 across all HFD-only comparisons).
Nuclear morphometric analysis revealed that the
chronic HFD models induced a distinctive cellular
phenotype. GCL nuclei in the 180-day HFD group ex-
hibited progressive enlargement, with mean nuclear
cross-sectional area increasing from the control base-
line of 43.4 um? to 52.9 um?, representing a statistically
significant 21.9% expansion (p < 0.001). Critically, this
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karyomegaly occurred while nuclear circularity re-
mained largely preserved (mean circularity: 0.874 vs
control 0.843), and the aspect ratio of maximum to
minimum diameter stabilized near 1.72.

The most striking nuclear signature of chronic HFD
exposure was pan-retinal hyperchromasia, manifest as
significantly increased standardized hematoxylin in-
tensity across all three retinal layers. Comparing HFD
at 180 days to earlier timepoints revealed progressive
chromatin condensation, with Z-scores for hematoxylin
mean intensity rising significantly in the GCL (increase
of 0.185, p=0.008), INL (increase of 0.294, p<0.001),
and ONL (increase of 0.187, p=0.008). This hyperchro-
matic nuclear phenotype was further characterized by
increased chromatin texture heterogeneity, particular-
ly pronounced in photoreceptors, where hematoxylin
standard deviation increased by 18.5% (p<0.001).

Thus, neurodegeneration in the SIRD-like pheno-
type manifested as: (1) reduced INL neuronal linear
density with accompanying karyomegaly, and (2) hy-
perchromasia of nuclei across all retinal layers.

The SIDD-Like Phenotype:

Cytotoxic Swelling and Hydropic Degeneration

The superimposition of streptozotocin-induced be
ta-cell failure upon established metabolic syndrome
precipitated a fundamentally distinct retinal response
compared to the atrophic changes seen in the HFD-on-
ly group. In the HFD+STZ model, the retina exhibited
signs of severe fluid dysregulation consistent with
acute metabolic decompensation. The GCL, rather than
exhibiting thinning, demonstrated paradoxical thick-
ening and a significant 1.54-fold increase in apparent
linear density compared to HFD controls (95% Crl
[1.09, 2.17], p = 0.017). This “pseudo-expansion” oc-
curred exclusively in the context of severe hyperglyce-
mia (21.93 mmol/L) and hypoproteinemia (62.9 g/L),
consistent with cytotoxic edema, the swelling of retinal
ganglion cell (RGC) somata and Miiller cell processes
which expands tissue volume and artificially inflates
linear density counts.

To verify this interpretation, we examined nuclear
size parameters. Indeed, individual nuclear areas were
significantly enlarged, suggesting cellular swelling
rather than true neuronal proliferation or preservation.
The INL similarly exhibited an elevated apparent densi-
ty (fold-difference: 1.46, p<0.0001), further confirming
the generalized nature of this edematous response.

Nuclear morphometry revealed a phenotype of
severe structural alteration distinct from the lipotox-
icity-driven changes observed in the HFD model. GCL
nuclei in the HFD+STZ group exhibited profound irreg-
ular karyomegaly, with mean nuclear areas increasing
to 57.7 um? (+33% vs control, p<0.001). Unlike the iso-
tropic expansion observed in HFD models, this swelling
was accompanied by significant shape distortion (het-
erotropic expansion), evidenced by a decline in mean
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circularity to 0.832 (p=0.002) and a reduction in maxi-
mum nuclear diameter.

Crucially, the chromatin signature flipped from
the hyperchromasia of chronic lipid stress to profound
hypochromasia, with standardized hematoxylin inten-
sity Z-scores dropping into negative territory across all
layers (e.g., GCL Z-score decrease of 0.195, p <0.001).
This loss of staining density implies nuclear dilution
due to osmotic water influx and chromatin deconden-
sation, confirming that the tissue “thickening” repre-
sents pathological hydropic degeneration rather than
neuronal preservation.

Thus, hydropic degeneration in the SIDD-like
phenotype manifested as: (1) apparent thickening of
retinal layers with artificially elevated linear densi-
ty, (2) heterotropic karyomegaly with loss of nuclear
circularity, and (3) profound hypochromasia of nuclei
across all layers.

Glucose Loading as a Positive Control

for Maximal Osmotic Toxicity

The supplemental glucose-loaded groups exhibited the
most extreme morphological perturbations. The INL
demonstrated the most profound reduction in neu-
ronal linear density among all groups, with HFD 180
days + Glucose (last 60 days) showing a 31.7% decline
relative to HFD 120 days alone (fold-difference: 0.683,
p=0.001). Nuclear area measurements revealed maxi-
mal karyomegaly, with GCL nuclei expanding to a mean
of 65.7 um? (+51.4% vs control baseline; p<0.001). Nu-
clear shape analysis demonstrated corresponding max-
imal circularity loss (0.812 vs 0.843; p<0.001).

The chromatin condensation state exhibited the
most severe hypochromasia, with standardized hema-
toxylin Z-scores dropping to extreme negative values
across all layers (GCL: -0.47; INL: -0.47; ONL: -0.76;
p<0.001). This was coupled with maximal reduction in
texture heterogeneity (hematoxylin standard deviation
decreased by 23.6% in photoreceptors, p<0.001).

Thus, maximal osmotic toxicity in the glucose-load-
ed model manifested as: (1) severe INL neuronal loss,
(2) extreme karyomegaly with marked loss of nuclear
circularity, and (3) profound hypochromasia represent-
ing maximal chromatin dilution.

Photoreceptor Resilience Despite

Severe Chromatin Stress

The ONL, containing photoreceptor cell bodies, main-
tained statistically stable linear density across all
groups (p > 0.05 for all pairwise comparisons), with no
experimental condition inducing measurable photore-
ceptor loss within the 180-day study timeframe. This
preservation occurred despite photoreceptors display-
ing the most extreme chromatin condensation chang-
es, particularly in glucose-loaded models where ONL
Z-scores reached -0.76, representing the lowest chro-
matin density values recorded in the entire dataset.
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DISCUSSION

This study provides the first experimental evidence
that retinal neurodegeneration in type 2 diabetes is
not a monolithic process driven solely by hyperglyce-
mia, but rather a heterogeneous pathology reflecting
specific systemic metabolic phenotypes. By stratifying
experimental models into chronic lipotoxicity (SIRD-
like) and acute decompensation (SIDD-like) clusters,
we identified divergent cytomorphometric signatures,
progressive atrophy versus acute edema, that mirror
the underlying systemic metabolic derangements. Our
findings challenge the traditional “glucocentric” para-
digm of diabetic retinopathy, demonstrating that sig-
nificant retinal neuronal loss occurs during the pre-di-
abetic phase of insulin resistance and dyslipidemia,
long before the onset of overt hyperglycemia. This
“Systemic-Retinal Coupling” framework suggests that
the retina may function as a sensitive biological sensor
of systemic metabolic toxicity, where the mode of cel-
lular injury is dictated by the specific balance between
lipid burden, oncotic pressure, and osmotic stress.

The progressive inner retinal atrophy observed in
the HFD model supports the emerging concept that
neurodegeneration precedes vasculopathy in insu-
lin-resistant states [29]. Our longitudinal data revealed
that INL neuronal loss temporally corresponded with
early dyslipidemia and hepatic steatosis (day 120)
rather than hyperglycemia, which only manifested sig-
nificantly at day 180. This supports a “lipotoxicity-first”
mechanism, where the inflamed, steatotic liver likely
acts as a remote generator of neurotoxic signals [30],
such as fetuin-A and oxidative stress mediators, that
compromise the blood-retina barrier and mitochondri-
al function [31].

The selective vulnerability of the INL observed in
this model likely reflects the exceptionally high meta-
bolic demands of bipolar and amacrine interneurons
for synaptic transmission. While retinal neurons do not
directly respond to insulin for glucose uptake (glucose
enters via GLUT1 transporters independently of insu-
lin), insulin acts as a potent neurotrophic factor and
anabolic signal in the retina, promoting cell survival
and synaptic maintenance through the PI3K/Akt path-
way [32]. We propose that this atrophic phenotype is
driven by the disruption of these insulin-mediated sur-
vival pathways; in insulin-resistant states, downstream
disinhibition of GSK3f promotes tau hyperphosphoryl-
ation and cytoskeletal instability, leading to synaptic
retraction and apoptosis [33].

Crucially, the pan-retinal hyperchromasia identi-
fied in these nuclei suggests a coordinated epigenetic
response, specifically, the formation of facultative het-
erochromatin via histone deacetylation. This “chroma-
tin locking” may represent the morphological basis of
“metabolic memory,” establishing a transcriptionally
silent state that persists even after metabolic parame-
ters fluctuate, and mechanistically explains why retinal

Retinal neurodegeneration mirrors systemic metabolic phenotypes:
Divergent cytomorphometric signatures of sird-like atrophy versus sidd-like edema in experimental diabetes

thinning in pre-diabetic or metabolic syndrome pa-
tients is irreversible [34].

In stark contrast to the atrophic remodeling of the
SIRD phenotype, the transition to insulin deficiency in
the HFD+STZ model precipitated a fundamental rever-
sal of the retinal morphometric signature from atrophy
to acute edema. The paradoxical thickening of the GCL
and the “pseudo-increase” in linear neuronal density
observed in this group constitute pathognomonic evi-
dence of cytotoxic edema, driven by concurrent failure
of osmotic and oncotic regulation.

We propose that this phenotype is the functional
result of a “Renal-Retinal Oncotic Axis” failure. Our bi-
ochemical data confirmed significant hypoproteinemia
in these animals, likely resulting from catabolic pro-
tein wasting and hepatic dysfunction. This reduction
in plasma oncotic pressure removes the critical “brake”
on fluid filtration, favoring extravasation into the reti-
nal interstitium even before frank blood-retina barrier
breakdown occurs. Concurrently, the severe hypergly-
cemia (221 mmol/L) overwhelms the retinal glycolytic
capacity, shunting glucose into the polyol pathway. The
resulting intracellular accumulation of sorbitol creates
a potent osmotic gradient that drives water into Miiller
glial cells, causing them to swell and mechanically ex-
pand the retinal layers.

This hydropic degeneration was morphologically
captured at the single-cell level as severe, irregular
karyomegaly accompanied by profound hypochroma-
sia. Unlike the condensed chromatin of the atrophic
phenotype, this “washed-out” nuclear signature re-
flects the physical dilution of DNA by osmotic water
influx and likely the early stages of parthanatos-asso-
ciated chromatinolysis. Clinically, this finding offers a
cellular explanation for the “subclinical edema” and
retinal thickening frequently observed in diabetic pa-
tients with poor glycemic control (elevated HbA1c),
warning that such thickening on OCT may mask un-
derlying neurodegeneration under a facade of pre-
served tissue volume.

Clinical Translation
and Precision Medicine Implications
Our experimental findings provide a mechanistic val-
idation for the divergent retinal complication profiles
observed in human diabetes clusters. The association of
the HFD model with progressive atrophy mirrors clini-
cal OCT studies in metabolic syndrome and pre-diabe-
tes, where thinning of the ganglion cell-inner plexiform
layer (GC-IPL) and retinal nerve fiber layer (RNFL) is
frequently detected prior to the onset of frank vascu-
lopathy [20, 21]. We propose that the “INL thinning” ob-
served in our SIRD-like rats is the histological equiva-
lent of “Disorganization of Retinal Inner Layers” (DRIL),
a clinical biomarker predictive of neurodegeneration.
Conversely, the high-risk profile of the SIDD clus-
ter, characterized by the highest rates of proliferative
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retinopathy and macular oedema [16], is recapitulated
by the fulminant edematous response in our HFD+STZ
model. The “GCL thickening” we identified aligns with
clinical reports of subclinical retinal thickening in pa-
tients with poor glycemic control (HbAlc > 8%) and
renal compromise, suggesting that such thickening on
OCT should be re-evaluated not as tissue preservation,
but as a warning sign of impending neurovascular de-
compensation.

By establishing these specific morphometric signa-
tures, our study offers a rationale for precision medi-
cine in ophthalmology: patients with the SIRD pheno-
type may benefit from early neuroprotective screening
to detect “silent” atrophy, while those with the SIDD
phenotype require aggressive management of oncotic
and osmotic pressure to prevent edematous collapse.

Limitations and Future Directions

While this study establishes a rigorous framework
for phenotyping diabetic retinal neurodegeneration,
several limitations warrant consideration. First, our
cross-sectional design provided high-resolution his-
tological snapshots at specific time-points but lacked
the temporal continuity of longitudinal in vivo imaging.
Future studies should integrate longitudinal Optical Co-
herence Tomography (OCT) and Angiography (OCTA)
in the same animals to map the precise onset of retinal
thinning relative to the development of hepatic lipido-
sis and dyslipidemia.

Second, although the observed cytomorphometric
signatures (karyomegaly, hyperchromasia) are mor-
phologically consistent with specific cell death path-
ways such as apoptosis and parthanatos, we did not
perform immunohistochemical or proteomic validation
of specific markers (e.g., cleaved caspase-3, PARP-1,
or phosphorylated tau). Investigating these molecular
targets using spatial transcriptomics will be essential
to definitively link the observed nuclear phenotypes to
specific signaling cascades.

Third, our study utilized exclusively male rats to
minimize hormonal variability; given the known sexual
dimorphism in metabolic syndrome and diabetic com-
plications, future work must explicitly compare male
and female responses to determine if these vulnerabili-
ty patterns are conserved.

Despite these limitations, our findings open new
avenues for precision medicine in diabetic retinopathy.
The identification of phenotype-specific retinal signa-
tures suggests that “one-size-fits-all” neuroprotective
strategies may be insufficient. Future research should
evaluate whether pharmacotherapies targeting insulin
resistance (e.g., PPAR-gamma agonists, GLP-1 receptor
agonists) are more effective in preventing the “atroph-
ic” SIRD-like retinopathy, while agents targeting on-
cotic pressure and vascular permeability (e.g., SGLT2
inhibitors) are superior for the “edematous” SIDD-like
phenotype. Ultimately, translating these computational
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pathomic markers into clinical Al algorithms for OCT
analysis could enable the non-invasive identification of
systemic metabolic clusters through the eye, facilitating
earlier and more targeted interventions.

CONCLUSIONS

This study establishes computational pathomics as
a powerful framework for deciphering the heteroge-
neity of diabetic retinal neurodegeneration, demon-
strating that retinal morphology is strictly coupled
to specific systemic metabolic phenotypes. By ap-
plying deep learning-based segmentation to distinct
rat models of type 2 diabetes, we identified two di-
vergent pathological trajectories that mirror human
clinical clusters.

First, the chronic HFD model (SIRD-like pheno-
type) induces progressive inner retinal atrophy and
epigenetic chromatin condensation, driven by a “lipo-
toxicity-first” mechanism independent of severe hy-
perglycemia. This confirms that neurodegeneration
precedes vasculopathy in insulin-resistant states and
highlights the liver-retina axis as a critical therapeu-
tic target.

Second, the HFD+STZ model (SIDD-like pheno-
type) precipitates acute cytotoxic edema and hydropic
degeneration, driven by concurrent failure of osmotic
(hyperglycemia) and oncotic (hypoproteinemia) regu-
lation. This explains the paradoxical retinal thickening
observed in insulin-deficient states as a hemodynamic
failure rather than tissue preservation.

Our findings provide a mechanistic rationale for
overcoming the “translational misalignment” in pre-
clinical research by advocating for model selection
based on specific clinical phenotypes rather than ge-
neric hyperglycemia. Furthermore, this work posi-
tions retinal morphometry not merely as a localized
ocular assessment, but as a non-invasive biomarker of
systemic metabolic toxicity. Clinically, this supports a
shift toward precision medicine, where the detection
of retinal atrophy signals a need for insulin-sensitizing
and lipid-lowering interventions, while retinal edema
necessitates aggressive management of glycemic var-
iability and oncotic pressure to prevent irreversible
vision loss.
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HeilipojereHepariiisi CiTKiBKM MPpH CHCTEMHHX MeTa00/TiYHUX (peHOTHIIaX:
pi3Hi nuToMopdomeTpiuHi 03HaKkH sird-mogioHoI aTpodii
npotu sidd-nofidHOro HaOpAKY NMpH eKcrepuMeHTa/ILHOMY [JiabeTi

AxryanbHicTb. /liabeTruHa petuHonatTisa (/|P) Bce dacTilie BU3HAETHCS reTepOreHHUM HEHPOBACKY/ISIPHUM
po3s1azioM, MpoTe AOKJiHIYHI MOJesi 4acTo He pPO3pi3HsATH okpeMi natodisiosoriuni kiactepu aiabety
2 tuny. HenonaBHi KJIiHiYHI aHi TOKA3yIOTH, [0 NALiEHTH 3 Pi3HUMHU MeTab0JiYHUMU GEeHOTHUIIaMH, 30KpeMa
3 TSKKUM iHcyniHope3sucTteHTHUM piabetoMm (SIRD) Ta TskkuM iHcyningedinutHumM piabetom (SIDD),
JleMOHCTPYIOTb pi3Hi Mopdosoriuni matepHu. OgHak cnenrdivyHi uToMopdoMeTpUUHI XapaKTEPUCTHKH, sIKi
Bi/Ipi3HAOTH Lii PEHOTUNH HA KJIITUHHOMY PiBHI, 3a/IMIIAI0THCS TOraHO BUBYEHUMHU.

Line: BU3HAYUTH, YU iHAYKYIOTh cnenudiuni cucrtemMHi Mertabosiuni peHoruny, SIRD Ta SIDD, BigMiHHI
UTOMOPGOMETPUYHI XapaKTEPUCTUKU HelpoJiereHepanii CiTKiBKY B eKCllepUMeHTaTbHUX MOJIEJISIX.
Marepiasmm ta meroau. CamiiB mypiB Bicrap 6ys0 po3giseHo Ha Tpu MeTabouiyHi Mozeni: (1) Xponiuna
Jieta 3 BucokuM BMictoM xxupiB (HFD, 180 nniB), mwo imiTye denorun SIRD; (2) HFD y noeHaHHi 3 HU3bKOIO
no3oto crpento3orouuHy (HFD+STZ, yepes 30 puiB micas inaykuii), mo imitye ¢enorun SIDD; Ta (3) HFD 3
JI0ATKOBUM HaBaHTAXKEHHSIM IUII0K03010. CucTeMHe GeHOTUIYBaHHS BKJII0YAJIO0 MTO3/I0BXKHE MPoditoBaHHSA
ainifis, 6inkiB Ta ¢yHKuii nediHku. LlUTOapXiTeKTypy CITKIBKM KiJbKiCHO BH3Hayajud 3a JIOMOMOTOI0
004YMCIIOBa/IbHOTO MaToMiyHoro koHBeepa (QuPath/StarDist) i3 cermenTarieto >90 Tuc. sJep Ha OCHOBI
rJIM60KOr0 HaBYaHHS, IPOAaHaTi30BaHOI0 32 JONIOMOT00 6AECIBCHKOTr0 i€EpapXivHOTO MO/Ie/IF0BaHHS.
Pesynbratn. Mogenr HFD peMoHcTpyBasa TpPaeKTOpil0 «CHOYATKy JIMOTOKCUYHICTB», Jle AUCIinigeMis
Ta CTeaTo3 INediHKU nHepejyBaid rinepraikemii. el ¢eHorun, nmofi6Huit go SIRD, xapakTepusyBaBcs
nporpecyrwouoro aTpodiero CiTKiBKHM, 30KpeMa 3HMKeHHSIM IiJIbHOCTI HEHPOHIB BHYTPILIHBOI'O S/JIEPHOTO
mapy Ha 18-46 %, wmo cynpoBOJKYBaJIOCs SIIEPHOI0 TillepxXpoMasi€lo, 10 CBIAYUTH MPO eNireHeTHYHY
koHJieHcanito. Ha nportuBary npomy, mogesnbs HFD+STZ, mo xapakTepusyBasacad rocTpolo rinepriaikeMiero
Ta 3HAYHOIO TiMompoTeiHEeMi€l0, eMOHCTpPYBasia MapajioKcalbHe 36iJbIIeHHs IIIJIBHOCTI Ta MOTOBIIEHHSA
HIapy raHmIio3HUX KJIITHH y 1,54 pasa. llg o3Haka, nogi6Ha fo SIDD, Bijo6pakae UTOTOKCUYHUMN HAGPSK,
CIPUYMHEHUH OCMOTHYHOIO Ta OHKOTHYHOI HEJOCTATHICTIO, 1[0 MOPQOJIOridyHO MiJJTBEPKEHO TIKKOI0
HeperyJisipHOI0 KapioMeraJi€r Ta IMIM60KHUM PO3YMHEHHSIM XpOMaTHUHY (rinoxpomasiero).

BucHoBku. HeliposiereHepaliisi ciTKiBKM He € MOHOJIITHUM IpOILieCcOM, a Bifjo6pakae crnenudiyHi cucTeMHi
MeTaboJiyHi TpaekTopil. XpoHiuHa iHcysiHope3ucTenTHicTh (SIRD) npusBoauTh 0 nporpecyoyoi aTpodii
yepe3 JINOTOKCHUYHICTb, ToAl fAK iHcyniHomedinut (SIDD) mpoBokye rocTtpuit HabpsK, CIpUYUHEHUH
reMo/IMHAMIYHOI0 OHKOTHYHOI HejocTaTHicTio. i faHi BU3Ha4YatoThb MOPPOMETPIl0 CITKIBKH SIK Yy TJIHMBUN
GiomMapkep /11 CHCTEMHOTO MeTab0JiYHOT0 GeHOTUIYBAHHS, MiATPUMYIOUH HiAXi Npery3iiHol MeJUIUHA
10 Aia6eTUYHOI peTUHOMATI.

KorouoBi cs10Ba: 1iabeTHyHa peTHHONATIA, KoM 'toTepHa nartoJioris, denorunu SIRD /SIDD, HeliposereHeparis
CITKiBKH, IUTOTOKCUYHUU HAOPSK, JIMOTOKCUYHICTb.

116  Medical Science of Ukraine | Meguuna Hayka Vkpainu 22(1), 2026


https://orcid.org/0000-0001-9907-6109
https://orcid.org/0009-0002-4166-6397
https://orcid.org/0000-0002-3506-4800
https://orcid.org/0000-0001-6368-2916

STOMATOLOGY

Medical Science of Ukraine e A

MeauuHa HayKa YKpaiHu Vol. 22, No. 1, 2026

UDC 616.716-018.4-007.2-008.818:[[611.313.068+616.313-007.6]:612.76]:303.446 Journal homepage: https://nmuofficial.com/zhurnal-medychna-nauka-ukrayiny/
DOI: https://doi.org/10.32345/2664-4738.1.2026.14 Received: 19.10.2025 Revised: 17.02.2026 Accepted: 18.03.2026 Published: 30.03.2026

A. O. MenbHUK

HauionansHuii MeinuHuil yHiBepcuTeT iMeHi O. O. boromosnsns, M. KuiB, Ykpaina
https://orcid.org/0000-0001-9397-5445

I. A. JIazapesB

CxizHobaBapCchKHid TexHiUHME yHiBepcuTeT, M. PerencOypr, Himeuunta
https://orcid.org/0000-0002-4725-664X

0. A. Kanropa

HartionanpHuit Meaunuil yHiBepcuteT iMeHi O. O. Boromosiis, M. KuiB, Ykpaina
https://orcid.org/0000-0002-6926-6283

A. B Kontuak

HarjionanbHuii Mmeanunnii yHiBepcuret iMeHi O. O. Boromosnbust, M. Kuis, YkpaiHa
https://orcid.org/0000-0002-3272-4658

B. B. ®isoHeHKo

HarttionanbHuit Mearunuii yHiBepcuteT iMeHi O. O. Boromonsis, M. KuiB, Ykpaina
https://orcid.org/0000-0003-1060-9058

INopiBHA/IbLHMI aHAaJIi3 HANPY)KeHO-Ae(opMOBaHOr0 CTaHy
Ie/IeITHO-/TUIeBOi Ji/IAHKH ITij| Ai€l0 CTaTUYHHX HaBaHTa)KeHb,
CIIPUYHUHEHHX THCKOM fA3HKa B HOPMI i IpH 30i/1b1IeHHI HOTO PO3Mipy

AkTyanbHicTb. MexaHIUHUI CTpec, 1[0 OTPUMYIOTh KiCTKOBI TKaHHMHM, B TOMY YHC/I MiJ Ji€l0 TUCKY sSI3UKa,
Ma€ BOKJIMBUU BIUIMB Ha iXx MeTaboJsi3M. BuaHaueHHs BeKTopy (TeH30pa) aedopmaliii, a TAKOXK XapaKTepy
Halpy>KeHb, 1[0 BUHUKAIOTh B 30HAX POCTY IleJiel, MoXe 6YyTH MPOBeJeHO i3 BUKOPUCTAHHAM iMiTarniliHoro
KOMIT'FOTEpPHOTO MOJIE/IFOBAHHS HA OCHOBI METO/y CKiHY€HHHUX eJIEeMEHTIB.

Iinb: npoBecTH MOPIBHAJBHUN aHaJi3 po3paxyHKiB HampyxeHo-epOopMOBAaHOTO CTaHY IleseNHO-JULeBOol
JUJISTHKY ManjeHTa i3 BUKOPUCTAaHHSM MeTO/Y CKiHYeHHHUX eJIeMeHTIB IpH 3BUYalHOMY Ta 36i/bIIeHOMY Ha
25 % 06’eMi A3uKa.

Marepiasm Ta MeTou. Y OCHOBY JIOCJIi/PKEHHS MOKJIaJIM CTBOPEHHS | pO3paxyHOK MaTeMaTUYHUX Mo/jeJel
JIMLIeBOTO 4Yepena. BusHayanu MakcMMa/ibHe IepeMillleHHA By3JIiB MoJeJled y BiATBOPEHHUX YMOBaxX
HaBaHTaxeHHs1 (Total Deformation), omucyBasu xapakTep poamnofiny HampykeHb (Equivalent stress) Ta
nedbopmaniit (Equivalent elastic strain) mpu foro 3Bu4yaiiHoMy 06'eMi fi3uka (Mozesb 1) Ta 36ibLIeHH] 06’ €My
Ha 25 % (Mogzenb 2).

Pe3ynbraru. [Ipy 3Bu4aliHOMy 06’eMi s13MKa aTepH IepeMillleHHs BY3J/1iB Mo/iesli, 3yMOBJIeHUH HOr0 THCKOM,
BiZINIOBiIaB HOPMaJIbHOMY BEKTOPY POCTY 061441y BikoBoMy nepiozi. CaMe BOHU MalOTh BUpila/ibHe 3HAaUeHHSA
JIJIs1 pOCTY i PO3BUTKY, aJjle BeJIMYMHA Hallpy»KeHb BUSBJIAIACh He3HAYHO0. HanpyxeHo-nedbopMoBaHUM CTaH
CUCTeMHU sIKICHO 3MiHUBCS y 6ik 36i/bLIeHHs NepeMillleHb BY3J/IiB HWXKHbBOI I1leJIeNy, a caMe: cariTaJbHUX Ta
30BHILIHIX TpaHCBeP3aJbHUX, 3a BiZICYTHOCTI 36i/bIlIeHHSI TPAHCBEP3aJbHUX NepeMilleHb By3JliB BEpPXHbOI
mesiend. Takox BiIMITH/IM XapaKTepHi 3MiHM BEKTOPIB mepeMilleHb By3JiB cepeJHbOI 30HU 06JUYYSA Bij
HanpsMKy 3Bepxy BHM3 (3a FOJAMHHHUKOBOIO CTPIJKOK) /0 HANPsIMKY 3HU3Y BBepX (NPOTH I'OJWHHHUKOBOI
ctpisiku). [lofi6HUIM xapakTep mepeMillleHb B yMOBax CTaTHYHOTO HABaHTaXKeHHs CHpHUse (pOpMyBaHHIO
CKeJIETHOTO Me3iaJIbHOro (3a paxyHOK MepeBaKHOTO POCTY HMXKHBOI LieJieNu), MepexpecHoro (3a paxyHoK

Suggested Citation:

Melnyk AO, Lazarev IA, Kaniura OA, Kopchak AV, Filonenko VV. Comparative analysis of the stress-deformation state of the
maxillofacial region under the action of static loads caused by tonguage pressure in normal and with an increase in its size.
Med Sci Ukr. 2026;22(1):117-24. DOI: https://doi.org/10.32345/2664-4738.1.2026.14

*Corresponding author (melnik.alona@gmail.com)

Copyright © The Author(s). This is an open access article distributed under the terms of the

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0001-9397-5445
https://orcid.org/0000-0002-4725-664Х
https://orcid.org/0000-0002-6926-6283
https://orcid.org/0000-0002-3272-4658
https://orcid.org/0000-0003-1060-9058

| stomatoLoey

Comparative analysis of the stress-deformation state of the maxillofacial region
under the action of static loads caused by tonguage pressure in normal and with an increase in its size

3BY)KEHHsI BEPXHbOI LI[eJIeNN) Ta BiIKPUTOrO (3a paXyHOK 3MiHUM BEKTOPIB NepeMillleHb BY3JIiB cepe/JHbOI 30HU

06J1144s1) HPUKYCIiB.

BucHoBKHM. MakcuMaJsibHi NepeMillieHHs1 By3J1iB Mo/ieJli Ha BepxHiH Iieseni npy 36iibiieHH] 06’€My s1I3UKa Ha
25 % 3pocTtasu B 5,2 pasiB, Ha HIKHIN - B 9,7 pasiB, a 3arasbHi - B 6,5 pasis.
KorouoBi cioBa: KicTKOBa TKaHMHA, SI3UK, BEPXHS LeJIela, HWXKHS Liesiena, IPUKYC.

AKTYAJIBHICTH

BuByeHHA MexaHi3MiB BIJIMBY MeXaHIYHUX HaBaHTa-
»KeHb Ha GOpPMyBaHHS KiCTKOBOI TKAaHUHH, € aKTyaJlb-
HUM HaMpsMKOM JIOCTi/)KeHb B OPTO/IOHTIi, 6ioMexaHi-
I Ta IHIIKX rany3dax MeAULMHA. MeXaHi4Hi CTUMYy/IH
TicHO moB’si3aHi i3 mpousideparieto, nudepeHLialieto
JYyHKI[IOHYBaHHAM OCTEOKJIACTIB Ta 0CTe006./1acTiB, i,
sIK HaCJIiJI0K, BU3HAYAKTh nepebir pe3opbuii Ta dpop-
MyBaHHS KicTku [1, 2]. 3MeHIIeHHs a60 36i/blIeHHS
dyHKI[iOHAIbPHUX HAIpy»KeHb Hapasi BBaXKAEThCS OJ-
HUM i3 0CHOBHMX $aKTOpiB, 1110 NTPU3BOAUTD 0 BUpa-
>)KeHUX MopdoJIoriyHUX Bapiamiil ImesenHo-JuIeBol
pinsuku (LIJ14) [2, 4]. PeMopentoBaHHS KicTkU € di-
3io/oriyHUM pe3ysbTaTOM Oe3nepepBHUX KJIITHHHUX
onepaliiHuX npoleciB [3]. MexaHiuHe HamNpy:KeHHS,
10 CIpUMMAaE i Nepepo3nojiiisfie KiCTKOBAa TKaHUHA,
B TOMY YMUCJI Mif, Ji€0 TUCKY fI3MKa, MA€ BaXKJIUBUU
BILIMB Ha I MeTabo0J1i3M Ta peryJsiit. Po3TamoByo-
YUCHb B IOPOXKHUHI pOTa, HABIThH ¥ CTaHI CIIOKOIO, ASUK
YUHUTb TUCK Ha OTOYYyOUi KICTKOBI CTPYKTYypH Ta
OpaJIbHYy MOBEPXHIO 3y6iB, 1110 3yMOBJIEHO HOT0 TOHY-
COM Ta esjacTU4HicTI0 M'A3iB [5-7]. Y disiosoriunmux
yMOBax nepemilieHHs Ta Jepopmarii cnpuiurHeHi TUC-
KOM sI3MKa € He3HAYHUMH, aJie IX BIJIMB Ha Nepeoir 6i-
0JIOTIYHUX NPOLECiB POCTY 1 PO3BUTKY Ta aJallTUBHOI
nepebyzioBU € cyTTeBUM. [Ipu 36inbl1eHH] 06'€My op-
raHy, 0COGJIMBO MPHU CHHAPOMAJIbHIA MaKOT/IOCi, TUCK
sI3MKa CyTTEBO 3pocTae [8-11].

BusHaueHHs BeKTOpy (TeH30pa) nedopmariii, a Ta-
KOX XapaKTepy Hallpy»KeHb, 1[0 BUHUKAIOTh B 30HaX
pOCTYy 11ieJiell, MOXKe OYTH NPOBeIeHO i3 BUKOPUCTAH-
HAM iMiTal[iiHOrO KOMIT'IOTEPHOIr'0 MO/IeJII0OBaHHS Ha
ocHOBi MeTozny ckiHueHHuX eseMmeHTiB (CE) [12-18].
BTiM, Ha choroAHIMHIN AeHb, HAM He BiJloMi my6JliKa-
Lil NpUCBAYEH]I CUCTEMHOMY BUBYEHHIO NIMTaHb PO3-
paxyHKiB Hampy:xeHo-ZedpopmoBaHoro crtany (H/IC)
LI/l mpu 3BU49aiiHOMY Ta 36i/IbIIeHOMY 00’€Mi SI3UKa.

Ilisib: IpoBecTH NOPIBHSAJILHUM aHasli3 Hampy»xe-
HO-ZIeOpPMOBAHOTO CTaHYy IeJIeNHO-JUIEeBOI [iJIsTH-
KU MNali€eHTa 13 BUKOPUCTAHHAM MeTOAY CKIHYeHHHUX
eJleMeHTiB IpY 3BUYaliHOMY Ta 36isbiieHOMY Ha 25 %
06’eMi sA3uKa.

MATEPIA/IN TA METO/IN
B ocHOBy Joc/i/P)keHHS MOKJIaJu CTBOPEHHS 1 po3pa-
XYHOK MaTeMaTHU4HOI MoJeJsli JIMLeBOro 4epelna, Ky
pO3IIsA/ia/u B IKOCTI aHaJIoTa peasibHOI 6ioMexaHiyHOl
CHUCTEMH, aIeKBaTHOI 3a HU3KO0I0 6ioMeXaHIYHUX Iapa-
MeTpiB, fIKi KOHTPOJIIOBAJIM i3 TOYHICTIO, HEOOXiZIHOO
JIJ1s1 BUpIillleHHSI OCTaBJ/IeHo]1 3a4a4i. TpuBuMipHa Mo-
JleJib BpaxoByBaJia CKJIaJHY reoMeTpil i CTPYKTYpHY

HeoZHOPiAHICTD KicTOK 06sinyYs. B sikocTi mpoToTUny
BUKOPHUCTA/IH JlaHi KOHYCHO-IIPOMEHEBOI KOMIT'10Tep-
Hol Tomorpadii (KIIKT) yepemna Ta MarHiTHo-pe3oHaH-
cHoi Tomorpadii (MPT) manienta M., 12 pokis, 110 3Bep-
HYBCS [10 KJIiHIKH y 3B’I3KY i3 3aXBOPIOBAHHSAM, 1[0 HE
BIJIMBAJIO HA CTaH KiCTOK JIMLEBOTO Yeperna, aHTPOIo-
MeTpHYHI NapaMeTpH AKOT0 BiZ[IOBifaIN BIKOBIN HOp-
Mi. Y manienTa 6ysu BiAcyTHI yHKLiOHa/IbHI TOpYyLIEH-
Hsl Ta 03HAKU TPaBMAaTUYHUX abo micjsionepariiHUx
3MmiH LIJ1/], mpukyc ¢isiosoriunuil (opTorHaTUYHUM).

JocnimkenHs cxBaseHe KoMiciero 3 nuTaHb 6ioe-
THUYHOI €KCIIepTHU3U Ta €TUKU HAyKOBUX JOCJIJKEeHb
HMY imeni O. O. Boromosbua MiHicTepcTBa OCBi-
TH | Hayku YKpaiHu (BUTAT 3 npoTokosy Ne 172 Bif
22.05.2023 p.).

[Jani KIIKT yepena y Burisagi ¢aiuiB dopmary
DICOM immopTyBaiu y mporpamMHe 3abe3neyeHHs
Mimics 3-Matic (Materialise) s nmomasbuioi cerMmeH-
Tanil. 3aco6amu mnporpamMHoro makeTy SolidWorks
CTBOPUJIY iMiTaliliHy TBepAoTiibHY 3D Mogenb yepe-
na. Y Mo/jiesti BiZjo6pa3uiv BepXHIO Ta HIKHIO IeJIelTH
i 3y6HI paju, ane AJs CIPOILEHHsI PO3paxyHKIB Hex-
TYBa/IM CTPYKTYPHUMHU Ta MEXaHiYHUMH 0COBJIUBOC-
TSAMHU NepioloHTa/IbHOI 3B'13KH Ta GoJIiKyJIiB 3y6HUX
3a4aTKiB, KpiM TOro, KOPpTUKaJIbHUM LIAp BiJTBOpHU-
JIA fIK OJHOpiZHe TBepJe TiJOo 3i CTaJIO TOBLIUHOIO
B 1 MM Ha ycix aHaTOMiYHHUX JAinsiHKax. [Ipenpoue-
CUHI MOJeJli IPOBOAUJIY B IPOTPaMHOMY CepeJlOBHUIL]
ANSYS 12.1 (ANSYS, Inc., Southpointe 275 Technology
Drive, Canonsburg, PA 15317, CIIA). [lnsg KoOXHOTO
eJleMeHTa 06araTOKOMIIOHEHTHOI Mogiesi CTBOpUJIU
BiANOBiAHI 06’€eMU 3 MOJANBIIUM MPU3HAYEHHSIM Oi-
OMEeXaHIYHHUX INPYKHUX BJIAaCTUBOCTEH MaTepiaJiB.
Y HaniBaBTOMaTUYHOMY pPe€XHMIi 3reHepyBa/ld CKiH-
YEeHO-eJIeMEeHTHY CITKy Ha OCHOBI TeTpaejpUYHUX
Ta reKcaroHaJIbHUX €JIeMeHTIB, pO3MipU AKUX He IIe-
peBulyBaid 1 MM. /[lid mifiBUILLEHHS TOYHOCTI pO3-
paxXyHKIB CITKy 3IylLliyBa/ii B AiJIAHKax 31 CKJIaJHOIO
reoMeTpi€r0 Ta B 30Hax MNiJABULIEHUX TPaJi€HTIB Ha-
npyxeHHs. /[lis po3paxyHKiB obpasu Mozesb 3i cit-
koo Medium (Orthogonal quality 0,97055, Skewness
0,077285), po3mip CE Ha fifissHKax 3TYIIEHHS CiTKH
npu oMy BapiroBas Bif 0,01 MM o 0,5 MM. Y skocTi
OCHOBHUX NPY>XHUX KOHCTAaHT KOPTHUKAJbHOTO i r'y6-
YacToro 1apiB KiCTKM BUKOPUCTOBYBAJIU JaHI, OTPU-
MaHi 3 BJIaCHUX BUMiploBaHb KoedilieHTa [ayHcdinga
3a gaHuMu KIIKT-ckaniB yepena (ta6s. 1). [us copo-
LIeHHA PO3PaxyHKIB KICTKOBY TKAaHWHY BHU3HAYUJIU
SIK CYL[IJIbHY, TOMOTeHHY (B MeXaX KOPTUKaJIbHOIO Ta
ry64yacToro mapy), JiHiHHO-eJJaCTUYHY Ta i30TPOIMHY.
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Ta6/mnga 1. @i3nuni BIaCTUBOCTI TKAaHUH

CTpyKTYypHi esleMeHTH iMiTaniiiHoi Moge i Mopayiis I0Hra, E, MIla KoedinienT Ilyaccona, v
KopTurKanbHU map KiCTOK 1eJienu 2985,9 0,35
'y64yaTuil wap KicTOK Liesienu 310 0,4
3y6 20000 0,3

Po3paxyHKoBili Mojesi 3ajjanu rpaHUYHI YMOBHU
3aKpillJIeHHA TAa HaBaHTAXKEHHH: )KOPCTKe 3aKpillJieH-
HA 10 IJIOLIMHI Yepena Ta WIMWHUX XpebIiB, a TaKOX
NpUNYILEeHHS, 10 Mif i€ rpaBiTalilHOrO0 HaBaHTa-
’)KeHHs Ta HaBaHTAXe€HHA NpU 3MUKaHHI lieJieln, 4ye-
pen He BUKOHY€E pOTaLiiHUX pYyXiB y cariTajJbHIid Ta
BepTUKAJbHIN NJIOLIMHAX; BEpXHIM Ta HIXHIA paj
3y6iB He 3HAXOJATbCSA B KOPCTKOMY KOHTAaKTi Mix

co6010, a 3y6HU MOXKYTb MaTH MikponepeMiieHHs (He
6inpuie 0,01 MM).

Cuiy, o BiZNOBiAA€E CUJII TUCKY fI3UKa, Y Bifmo-
BiZJHMX 30HaX BepPXHbOI Ta HIKHBOI 1llesiell IpU HOoro
3BUYalHOMY 06’eMi (Mogesb 1) i 36inbI1eHHI 06’'€My Ha
25 % (mopmenb 2), 3a1aBa/Id HA OCHOBI JaHUX OTPUMa-
HUX NpU 6ioMexaHiYHOMY eKCIepUMEeHTaJbHOMY J10-
cnijkenHi (Tabu. 2).

Tab6aung 2. ITokasHuky cumu TMCKY (F, H) si3vka y BifnoBigHMX 30HaX BePXHBOT
Ta HYDKHBOI 11jeJIery IIPYU eKCIIePUMeHTa/IbHOMY 0 C/Ii/IKeHH]

Cuia, H
3oHa
100 % 125 %
CepeznHsi TpeTHHA MiZHEGIHHOT MOBEPXHI IIeHTPa/IbHUX pi3IiB 0,3 4,5
KpaiioBa yacTrHa siceH ni/jHe6iHHOI MOBEPXHi LIeHTPaIbHUX Pi3LiB 0,2 6,4
CepeZiHs TpeTHHA I3UKOBOI IOBEPXHI LieHTPa/IbHUX pi3LiB 1,2 51
CepesiHsl TpeTHHA A3MKOBOI IOBEPXHi MoJisipa 0,5 3,4
KpalioBa yacTuHa siceH 3UKOBOi NOBePXHI LieHTpaIbHUX pi3LiB 1,1 7,7
KpalioBa yacTuHa siceH 3UKOBOi NOBepxHi ikJa 0,5 1,5
KpalioBa yacTuHa siceH 13MKOBOI NOBEPXHi MoJisipa 0,8 4,1

Po3spaxynku H/IC cTBOpeHoOl MoJeJii B KBa3icTa-
TUYHIN NOCTAaHOBL 3a/1a4i 34iMCHIOBAJIU y IpOrpaM-
HoMy nakeTi ANSYS mertomom CE. [Ipu po3paxyHKy
MoJesi: BU3Hadaad jgedopMaliliHy 3JaTHICTb cuc-
TEMH, AK MaKCUMaJIbHe IepeMillleHHH By3J1iB MoJei
y BiATBOpeHux yMoBax HaBaHTaxeHHs (Total Defor-
mation), omucyBaJu XapaKTep pO3MOJiJy HaAMNpy-
keHb (Equivalent stress) Ta nepopmaniii (Equivalent
elastic strain). Takox ycTaHOBJIIOBa/IU iX TPafi€eHTH
I MakCMMaJibHi 3Ha4YeHHS Ha KJIHIYHO BaXXJIMBUX [Ii-
JISTHKaX.

PE3YJIBTATHA JOC/IIIKEHHSA

3a BIATBOpPEHUX YMOB HaBaHTaXXEHHA Ha MoJeJli
BCTAHOBUJIM He3HA4yHi HampyxeHHs i Jedopmarii.
3Ba)kaloyM Ha CTaTUYHUM XapaKTep HaBaHTaXKeHHS,
IX 3HaYeHHHA IOJIATAITh Y 3[aTHOCTI BIJIMBATU Ha
picT i po3BUTOK KicTOK 06/1M44sl, CIPUsIHHI GopMy-
BaHHS TPabeKy/NsAPHOI CITKU i 0CTEOHHOI CTPYKTYPH
mieJsien 3rifHO 3 3aKOHOM Bosibda. HaBaHTakeHHs
NpUKJaJeHi Ha AiJIAHKAX a/bBeOJIAPHUX BiIPOCTKIB
i 3y6iB BepXHbBOI Ta HMXKHBOI ILesel, Nepepo3noji-
JISIJIUCA Ha BeChb JIMIEBUM i, MEHIIOI0 Mipo10, MO3KO-
BUU Yepen, BU3Havawuu ckaaaaui H/IC 6iomexaHiy-
Hoi cucteMu (Mozenb 1). Ha Mmozei 3i 36isp1mieHUM
Ha 25 % o6’emMoM si3uka (Moze b 2) nokasHuku H/IC
6y/u 6inbmuMu (puc. 1).

A: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 15
27/01/2026 12:16

0.0070088 Max

0.0060076

. 0.0050063

! 0.00£0051

—{ 0.0030038
0.0020025

L 0.0010013

0 Min

Mogeas 1 et

Bi Copy of Static Structural
Total Deformation

Type: Towl Deformation
Unit mm

Time: 15
23/09/2025 1232

0.018625 Max
0016556
0014486
0012417
0010347
0.0082778
00062083
00041369
00020694

0 Min

MoJen 2

Pucynok 1. [Tepemiienns By3nis mogesneit LIJI/]

(Total Deformation) npu 3BuuaiiHomy (Mozess 1)

Ta 30i/bIIeHOMY Ha 25 % 06’eMi si3uka (Mozesb 2)
y GopMi KOTbOPOBUX T'PA/i€HTIB
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[lepemimenns By3zaiB mopeni UJIJl y BekTop- (BHepen) HampsiMKax NpHU 3BUYaHOMY 06’eMi f13uKa
Hi#l dopmi Bigo6paxarTb posib TUCKY sI3UKa y pocTi  (Mojesnpb 1) Ta npu Horo 36iabmeHHi Ha 25 % (Mo-
06/1M4YYsl y BepTHKaJIbHOMY (BHHM3) i caritanibHOMy  fesb 2) (puc. 2).

A: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1s

B: Copy of Static Structu
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1s

0,0070088 Max
0,0062301
0,0054513
0,0046726
0,0038938
0,003115
0,0023363
0,0015575
0,00077876

0 Min

0,018625 Max
0,016556
0,014486
0012417
0,010347
0,0082778
0,0062083
0,0041389
0,0020694

0 Min

moaeas 1 Mozeab 2

Pucynoxk 2. Ilepemimenns By3niB mogeseit LJI/T (Total Deformation) npu 3Buuaitnomy (Mozgesns 1)
Ta 30isbLIeHOMY Ha 25 % 006’ eMi si3vKa (Mofie/b 2) y BeKTOPHil popmi

[Ipu 3BUyaliHOMY 06’€Mi I31Ka NAaTEPH NepeMilleH-
HA BY3JIiB MOJieJli, 3yMOBJIEHU KOT0 TUCKOM, BiZjIOBI-
JlaB HOpMaJIbHOMY BEKTOPY POCTY 06JIM4Ysl Y BiKOBO-
My nepiogi. CaMe BOHM MalOThb BUpIillaJibHEe 3HAYEeHHA
JJIsl pOCTY i PO3BUTKY, aJle BeJIMYMHA HaIllpy>KeHb BHU-
SBJISJIaCh He3HayHolo. [liiTHKaMM MaKCUMaJIbHOI
KOHIleHTpalil HanpyeHb 6yJad: 30HU QPOHTATBHOI
JIJIAHKA BepXHbOI 11eJiely B30BX HWKHbLOTO 1 JlaTe-
paJIbHOTO KpaiB IPyLIONo/[iGHOT0 OTBOPY, OCHOBH HO-
COBOI MeperopojiKy, KpUio-iesenHux mBiB, cumoisy,
TiJla i 30BHIIIHbOI KOCOI JIiHIl HUXKHBOI 1eJieny, a Ta-
KO>X OCHOBH I LIMMKU BUPOCTKOBOTO BiZipOCTKY. Takox
KOHI[eHTpAI[il0 Halpy>XeHb BiZil3HaYasu 6isii OCHOBU
BUJIMYHOI IyTH, lepeHiccs, Ha AiIAHI[I BUJIXYHO-J100-
HOTro 3'€/lHAHHS Ta aJIbBEOJIIPHUX BiZ[pOCTKaX ILeJierl,

0Cc0o6JIMBO Y 30HI ¢poHTaIbHOI rpynu 3y6iB (puc. 3,
Tab6.1. 3). OCHOBHI KOHIIEHTpaLlii Hanmpy>KeHHs 32 yMO-
BH 30i/IbLIIeHHS 06'eMy si3MKa Ha 25 % i BiamoBigHOMY
306inbplIeHHI HaBaHTa)XeHHsI BUHUKa/IHU Y aJIbBEOJIsIP-
HOMY BiJIDOCTKY, TepeBaXXHO B AiJNAHLI IIUUKHU 3y6iB,
1110 MOKe PU3BOJAUTH [0 iX 3MileHHs. Kpim Toro, Ha-
Ipy>KEeHHs PO3IOBCIOKYBaJIOCHd Ta KOHLEHTPYBAJI0CA
B JlIJIAHKAX, Kl aCOLII0I0TbCA 3 30HAMHU POCTY LieJIell.
JinsgHKaMu MaKCHMaJIbHOI KOHIIeHTpalil HanpyKeHb
O6y/nu: TouKa y Mpoekuil mizbopifHOro oTBOpPY, 3aAHA
TpeTHHA 30BHIIIHbOI MOBEPXHI Tisia, G/MXKYe 10 KyTa
HIDKHBOI IesIeny, Hah6i/IbII yBIrHyTa TOYKa npoditto
nepejHbOI CTIHKHA a/IbBEOJIAPHOIO BiJPOCTKY BepX-
HbOI IleJIeNy Ta MeliaHHUH Kpall BUJIMYHOL KiCTKH a60
HIDKHIN MeJlianbHUM Kpait op6iTu (TabJr. 3, puc. 3).

Tab6aung 3. [TokasHuky cumu TMCKY (F, H) si3vka y BifnoBigHMX 30HaX BePXHBOT
Ta HWKHbBOI 11le/IeNy NpY eKCIIepUMeHTa/IbHOMY 0 Ci/KeHHI

. mozaenb 1, | moaess 2, o

30HM BUMipIOBaHHS MIla Mila %o

BusmyHu# BipoCcTOK Ha piBHI BUJIMYHO-1E/IETHOT0 LIBa 0.018 0.108 600
Micue nepeTHHY KOMNAKTHHUX IIJIACTUHOK JIHA raliMOPOBO] Masyxu 0.005 0.072 1440

Ta BUJIMYHO-A/IbBEOJIIPHOTO IPe6Hs
Micue 3’e/JHaHHS KOMIIAaKTHO] N/IACTHHKH rop6a BEPXHbOI liesIeny 0.009 0.081 900
Ta KJIMHONOAIGHOI KiCTKH

Haii6ispm yBirHyTa TOYKa HOCOJI06HOTO KOHTPdOpCy 0.014 0.205 1464

[MligHe6iHHUE 1IOB 0.021 0.175 833
HocoBa neperopozaka 0.013 0.102 784,6
Haii6isnbl yBirnyTa To4ka npodito nepeAHbOi CTIHKH a/lbBEO/IAPHOrO BIAPOCTKY 0.027 0.293 1085

BEPXHbOI 1jesIenH

CKkpoHeBHH BiAPOCTOK BUJIUYIHOI KiCTKH 0.052 0.25 480,7
MezniaHHMH Kpal BUJIMYHOI KiCTKM a60 HIDKHIN MeZiiaIbHUN Kpal op6iTh 0.02 0.282 1410

Haii6inpmr yBirnyTa Touka Ha mepeiHbOMY KOHTYPi OCHOBH HIKHBOI LiesIen! 0.071 0.272 383
Haii6inbur BUCTynaw4a To4Ka Mii60piJHOr0 BUCTYIY 0.028 0.136 485,7

Touka y mpoekuii mif6opigHOr0 OTBOPY 0.142 0.723 509
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Ta6auys 3. [IpodosdiceHHs

. moaenb 1, | moaess 2, o
30HU BUMIpIOBaHHA Mila Mila %o
3a/iHa TpeTUHa 30BHILIHbOI NOBEPXHI Tisa, 6JIMMKYE 10 KyTa HUXKHBOT 11ieslenu 0.097 0.568 585,6
[llnFika BUPOCTKOBOTO BiZAPOCTKY HU>KHBOI 1ijeJIeNU 0.077 0.448 581,8

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress.
Unit: MPa

Time: 15
27/01/2026 1228

1.1856
10712
0.9568
084241
0.72802
061364
049925
0.38486
0.23294
0081023
0.054015
0.027008
0 Min

Moxean 1

Monenan 2

B: Copy of Static Structural
£quivalent Stress

Type: Equivalent (von-Mises) Stress
unit MPa
Time: 15
23/09/2025 12:52

228.8 Max
20381
20381
29036
12474
089794
074845
049897
0.24948
0Min

Pucynok 3. 3nauenns nokasuukis HIC na mogessix LIJI/] y BIANOBIiIHUX 30HaX BepXHbOI Ta HWKHBOI Lle/1erl
py 3BMUaitHoMy (Mofesib 1), 36inbieHomMy Ha 25 % 06’emi si3vika (Mogiesb 2) Ta % 306i/IbIleHHsT Harpy KeHHsT

MakcuMaJsibHi 3HaYeHHs noka3HukiB H/IC Ha moje-
asx [J1/] y BiagnoBiAHUX 30HAX TPU 36iJIbIIeHH] 06’ EMY

0,8
0,7
0,6
0,5
0,4

0,3

“2aal 110

s13MKa Ha 25 % 3pocsiu Ha BepxHil wieJserni B 5,2 pasis,
Ha HIKHIN - B 9,7 pasiB, a3araJibHi - B 6,5 pasiB (puc. 4).

@100% @125%

13 14

Pucynok 4. I'pacdiune 306pakenns rnokasuukis HIC Ha mogenstx [IJI[T y BiAMoBifHMX 30HaX
Mpy 3BUUaiHOMYy (Mo/ie/ib 1) Ta 36ibieHoMy Ha 25 % (Mofie/ib 2) 06’ eMi sI3UKa y 30HaX BUMipIOBaHHS

H/IC cuctemMu sikicHO 3MiHUBCA y 6iK 36i/bIIeHHS
rnepeMilieHb By3JIiB HWKHBOI LieJieNy, a caMe: cari-
TaJIbHUX Ta 30BHILIHIX TpaHCBep3aJlbHUX, 3a BiJCYT-
HOCTi 306iJbIlIeHHS1 TpPaHCBep3aJbHUX MepeMilieHb
By3J/1iB BepXHbOI ILiesiend. TakoXX BiJAMITHJIM Xapak-
TepHi 3MiHU BEKTOpPIiB NepeMillieHb By3JliB cepeJHbOI
30HHU 00JIMYYS BiJi HANIPSIMKY 3BepXy BHHU3 (3a IO UH-
HHUKOBOIO CTPiJIKOI0) /10 HANPSIMKY 3HM3Y BBepPX (Ipo-
TH TOJUHHUKOBOI cTpisiku). [logi6HUM XapaKTep mepe-
MillleHb B yMOBaX CTaTUYHOTO HaBaHTAXKE€HHS CIPUAE
$OpMyBaHHIO CKeJIETHOTO Me3iaJibHOTo (3a paxyHOK

IepeBaKHOTO POCTY HMXKHBOI LI[eJIENIH ), IepPeXPECHOT0
(3a paxyHOK 3BY:KeHHS1 BepXHbOI IlleJIeNu) Ta BiJKpH-
TOro (3a paxyHOK 3MiHHM BEKTOPIB IlepeMilljeHb By3JiB
cepeZiHbOi 30HM 06JMYYsA) NMPHUKYCiB. BesnuuHa Ha-
npy»eHb i nedopmariiii Ha JiMsTHKAX iX KOHIeHTpallii
Ipu LbOMY 36i/bllyBaiach, epeBaXKHO HAa HeHaBaH-
TaXKeHUX JiJITHKaX cepeZiHbOi 30HU 06J1M44s, ajie TpU
LbOMY 3aJIMll1a/IaCbk Ha NOPAJLOK HUXKYOI HIX HaIpy-
’KEHHs TI0B’sI3aHi i3 mepexoByBaHHAM ixi. [X Hal6ib-
11i 3HaYEeHHS CIOCTepiraaucd Ha AIIAHL HUKHBOI Lie-
Jleny, 30KpeMa Ha JiIgHLi Tijia, 30BHIMIHBOI KOCOI JiHil
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Ta BUPOCTKOBOTO BiZjpocTKa. MakcMMaJsibHI 3Ha4eHHA
esJlacTUYHUX Aedopmariit Ha mogei LUIJI/l mpu 36i1b-
1meHHi 06’eMy si3uka Ha 25 % csranu 0,001 (puc. 5).

A Stalic Suwehial
Fquivilen: Flzctc Stran
Typ=:Equivalart Elasbe Sirain
Unit; nnym

Tme:1s

27/012026 12:36

0.000865 Max
0.00023494
2999425
2.57092-5

B: Copy of Static Structural
Equualent Elastic Strain
Type: iquivalent El2s3¢ Strain
Unit mrymm
Tave: 1 s
23/09/2025 12:44

0.0047939 Max
3274105
2376605
1479188
58158e-6
4652706
3489506
23263¢-6
11632¢-6
OMin

Moaeb 2

PucyHnok 5. MakcumaibHi 3HaUueHHS eKBiBaJIeHTHUX
enactryHux fedopmariiii (Equivalent elastic strain)
Ha mogiensax IIJII npu 3BuvaiiHoMy (Mogesb 1)
Ta 30isbLIeHOMY Ha 25 % 006’ eMi si31Ka (Mozenb 2)

OBI'OBOPEHHA

CxopodeHHs M's13iB s13MKa i 1OTO TOHYC, @ TAKOX THUCK
Ha OTOYYIOYi KiCTKOBI CTPYKTYpH, YMHATH 3HAYHUU
BIVIMB Ha OpPMYBaHHS HOPMaJIbHUX INaTepHIiB poc-
Ty Kictok IJI/I, oco6iBO B mepios; TUMYAacOBOrO Ta
3MIHHOTO NpPHUKYCiB. Y cTapumioMy Billi 3HA4yLLiCThb
HaJMIpHUX KOHIleHTpalil y NeBHIN Mipi HiBeJIOETh-
csl, BOHM OyAlyTh Oi/sblile MaTH 3HA4YeHHS Y 3MiHi BHY-
TPILIHBOI KICTKOBOI CTPYKTYPH, Hi?K BIJIMBATH Ha 3Mi-
Hy ii popmu Ta 06'em [19].

Juia nonepepxeHHs popMyBaHHS 3y6oleeHUX
nedopmariiii (311/]) moTpiGHO BUKJIIOUUTH HAAMIPHUN
THCK fI3MKa, 0C06JMBO Ha QPOHTAJIbHY rpyny 3y6iB.
Br/iuB CTaTUYHUX HaBaHTa)XeHb, 3yMOBJIEHUX HOI0
THUCKOM, HaWfACKpaBillle NMPOABJAETbHCA B KJIHIYHUX
BUIA/IKaX, IOB’sI3aHUX i3 HOT0 30i/IbIIEHHAM — MaKpO-
IJIOCi€10, AKa 3a3BUYal Ma€ 3B’A30K i3 Me3ia/IbHUM Ta
BiiKpuTHM nprKycamu [5-11, 20]. Xo4ya THCK s3MKa Ta
Halpy»XeHHs, 3yMOBJIeHI Horo ¢isiosioriyHUM TOHY-
COM, € 3HaYHO HMXKYMMHU 33 )KyBa/IbHI HaBaHTaXXeHHH,

Comparative analysis of the stress-deformation state of the maxillofacial region
under the action of static loads caused by tonguage pressure in normal and with an increase in its size

BOHHM [Iil0OTb NOCTiHHO i HOCATH KBasicTaTUYHHM Xa-
pakxTep, 110 3a 3aK0OHOM Bosibda cyTTEBO BIJIMBA€E Ha
XapaKTep aJlalTUBHOI mepebys0BU KicTKU i dpopmy-
BaHHA 11 BHYTPIlIHbOI apXiTeKTOHIKMA Ha PI3HUX piB-
HAX CTPYKTYpHOI opraHisauii. HaBiTe HeBeJsuKi, ane
TpUBaJli aHOMaJIbHI HallpyKeHH MOXYTb BUKJIUKATU
cnpsiMoBaHy nepe6yoBy, dopmyrouu 3111 /]. PospaxyH-
knu H/IC mMawTb 1e BpaxOBYBaTH, BUKOPHUCTOBYHYU
BiAiMiHHI MexaHiuHi B1acTuBOCTI AUTAYOI KicTku [21].

BukopuctaHHa MeTOJy CKiHYEHHHUX eJIeMEHTIB
JO03BOJIAIE TOYHO OIMCATU HelepepBHI, NpPYXHI Ta
Hectucausi BaactuBocti UJI/]. Kpim Toro, ne go3Bo-
JISIE, 3 JOTIOMOT 010 ITOHATTA eJIeMeHTa, IPUNUCYBaTH
neBHi 6ioMexaHiYHI BJIaCTUBOCTI OKpEMUM Ji/IsTHKaM
CcTpyKTypu [12-18].

OTpuMaHi pe3y/bTaTH [eMOHCTPYIOTb OYeBUJ-
HUU TpeH[| JioKaJsi3alii MakcuMaibHUX 3HadyeHb H/IC
Ta MOXYTb IOSICHIOBAaTH BILIMUB sI3UKa Y GOpPMyBaH-
Hi HJIJ] Ta 3L/, ane noTpebyrOTh 6iIbII TVIMOOKO-
0 aHaJ/li3y, 3Ba)KAlOUYM Ha CIPOILEHHA Ta AlpPOKCU-
Malii 3acTocoBaHi B mnpoueci MogestoBaHHsA. Ciif
3a3HAYMTH, L0 OTPUMaAHI y JOCHIP)KEHHI 3Ha4eHHA
H/ZIC snume BKasywThb Ha TpeHJ JiOKaJjizalil THCKY
A3MKa Ha OTOYYHUYi TKaHWHU NOPOXHUHMU POTa, Ha-
NpsSIMOK MMOBipHUX nepeMiieHb Ta % 36iJblIeHHS
HanpyXeHHsl Npu 36ijblleHHI 06’€My s3uKa. A6co-
JIIOTHI 3HAYeHHS OTPUMAaHUX MOKA3HUKIB MOTpeOy-
I0Tb BaJifauil B HATYpHUX eKCllepUMeHTax i KJiHIY-
HUX JOCJIiPKEHHSX.

BN CHOBKUA
1. HapmipHa KOHLleHTpaLig Hanpy»eHb BUKJIMKAE iH-
TEeHCUBHY Nepeby/0By B 30Hax, 1110 BiAmnoBizawTh 3a
OMO3ULIMHUHI picT, 0c06/1MBO y AinsHKax cuMisy, Tina
1 30BHILIHBOI KOCOi JIiHil, a TAK0X OCHOBH i INUHKH BU-
POCTKOBOT'O BiZJpOCTKY, 110 IPOXOAUTH 3BEPXy BHU3 i
criepe/ly Ha3az 10 JOBXHWHI HMKHBOI 11leJIelH, a TaKOX
i3 ii BHYTPIilIHbOI CTOPOHH, Jie CJIif, O4iKyBaTH CYyTTE-
BUX 3MiH Yy popMyBaHHi aJibBEOJIIPHOTO BiZIPOCTKY i3
NpeBaJIIOBaHHAM POCTY B NlepeJHil JiNAHI, a 3 pell-
TOI0, 32 YMOBHU lepe/iayi Hallpy»KeHHs Bi/l HUXKHIX 3y6iB
Ha BepXHi, 3MiHU IX I0JI02KeHHS. MakcMMaJbHi nepeMi-
IIeHHS BY3J1iB MOJeJli Ha HIDKHIN 1esemni nmpu 36i/1b-
meHHi 06’eMy sf3uka Ha 25 % 3pocrtanu B 9,7 pasis.
2. I3 ypaxyBaHHSIM TOTO, 1110 HasIBHUM BIJIUB HaZMip-
HUX CHUJI, OCHOBHOIO TOYKOIO INPUKJAJaHHA AKHUX Ha
BepXHil 1meseni € poHTaNbHA [IJITHKA B3/I0BXK HIK-
HbOTO i JIaTepa/JbHOI0 KpaiB rpyLIonoiGHOro 0TBOPY,
OCHOBA HOCOBOI NeperopoAKy, KpuJo-LesenHi UBY,
OCHOBA BWJIMYHOI Ayru, lepeHiccsd, AiJIAHKA BUJIWY-
HO-JIOGHOTI0 3’€/JHAHHS Ta aJIbBEOJIIPHUM BiAPOCTOK y
30Hi ¢poHTaNBHOI Irpynu 3y6iB, yacTilie 3a Bce Gyze
criocTepiraTvcs BUIOBXKEHHS Ilesieny Ta popMyBaH-
Hs IPOTPYy3il. Y 6iYHUX Ai/gHKaX HAllPy>KeHHS MeHIi,
1110 3yMOBJIIOE TEH/I€HLIII0 10 3BY>KEHHH LieJIely, aJi)Ke
3a MEHILIUX HaIpy»XeHb Yy AIAHLI cepeJUHHO-cari-
TaJIbHOT'O LIBAa TPaHCBep3aJbHUU PICT Ha BiMIiHY BiJ
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cariTaJbHOIO CTUMYJIOETbCA MeHLle. MakcuMaJbHI
nepeMillleHHA By3JIiB MOJeJli Ha BEpXHil Lieseni Npu
36inpuIeHH] 06’'eMy s13MKa Ha 25 % 3pocTanu B 5,2 pasis
3. MakcuMasibHi 3Ha4eHHs nokasHukiB H/IC Ha Moze-
saax UJI/1 y BignmoBifjHUX 30HaxX npu 36i1bl1eHH] 06'e-
My s13uKa Ha 25 % 3pocTasnu B 6,5 pasis.

INEPCIIEKTUBHA
IMOJAJIBIINX NOC/IIIXKEHD
BcraHoBsieHi Hamu oco6snBocti HAC MoxyTh mosic-
HIOBATH AiedpopmMaliii, ajie moTpebyoTh 6ijbIl IIHH0KO-
ro a”HaJi3y 3BaKalo4M Ha CIPOILLEHHA Ta allpOKCUMaLlil

B IIpOLeCi MOZIeTII0OBaHHA.

BIZIMOBA B1/J BIJITOBIJAJ/IBHOCTI
ABTOpY 3asBJIAIOTH, 1110 BUCJIOBJIEH] y NOAAHIN CTATTI
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTAHOBHU.

KOH®JIIKT IHTEPECIB
ABTODHU 3asABJISATb NP0 BiCYyTHICT KOHJIIKTY iHTe-
pecis.

JUKEPEJIA ®THAHCYBAHHSA
ABTOpPM rapaHTYIOTb, 1I[0 HE OTPUMYBAJIU )KOJHUX BU-
Haropo/, B 6y/ib-s1kiii opmi, 3laTHUX BIVIMHYTH Ha pe-
3yJIbTaTH POGOTH.
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Comparative analysis of the stress-deformation state
of the maxillofacial region under the action of static loads caused
by tonguage pressure in normal and with an increase in its size

Background. Mechanical stress, which bone tissues receive, including under the influence of tongue pressure,
has an important impact on their metabolism. Determination of the vector (tensor) of deformation, as well as
the nature of stresses arising in the jaw growth zones can be carried out using simulation computer modeling
based on the finite element method.

Aim: to conduct a comparative analysis of calculations of the stress-strain state of the patient's maxillofacial
region using the finite element method.

Materials and methods. The research was based on the creation and calculations of mathematical models
of the facial skull. The maximum displacement of the model nodes under the reproduced loading conditions
(Total Deformation) was determined, and the nature of the distribution of stresses (Equivalent stress) and
deformations (Equivalent elastic strain) was described with its normal tongue volume (model 1) and an
increase in volume by 25% (model 2).

Results. With a normal tongue volume, the pattern of movement of the model nodes due to its pressure
corresponded to the normal facial growth vector in the age period. They are crucial for growth and development,
but the magnitude of the stresses was insignificant. The stress-strain state of the system qualitatively changed
towards an increase in the displacements of the lower jaw nodes, namely, sagittal and external transverse, in
the absence of an increase in the transverse displacements of the upper jaw nodes. We also noted characteristic
changes in the displacement vectors of the nodes of the middle zone of the face from the top down (clockwise)
to the bottom up (counterclockwise). A similar nature of the displacements under static loading conditions
contributes to the formation of skeletal mesial (due to the predominant growth of the lower jaw), cross (due
to the narrowing of the upper jaw) and open (due to changes in the displacement vectors of the nodes of the
middle zone of the face) bites.

Conclusions. The maximum displacements of the model nodes on the upper jaw increased by 5.2 times with an
increase in the volume of the tongue by 25%, on the lower jaw - by 9.7 times, and overall - by 6.5 times.
Keywords: Bone Tissue, Tongue, Upper Jaw, Lower Jaw, Bite.
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Enzyme markers of periodontal tissue remodeling activity
and the immunological profile of saliva in adolescents
with juvenile idiopathic arthritis

Background. Analysis of oral fluid parameters in patients with inflammatory periodontal diseases and juvenile
idiopathic arthritis (JIA) may help to identify new markers in gingivitis diagnostics.

Aim: to investigate the levels of acid and alkaline phosphatases, immunoglobulins of class A, M, G in oral fluid
and the value of the mineralization index in adolescents with JIA, depending on the basic medical support of the
disease, JIA subtype, the state of individual oral hygiene and the intensity of gingival inflammation.

Materials and methods. 80 children aged 10 to 17 years with JIA and 20 adolescents without comorbidities were
included in the research. Basic dental examination with plaque staining, assessment of inflammation severity
using the PMA index, and oral fluid sampling to determine acid and alkaline phosphatase activity, mineralization
index, and Ig A, M, and G titers were performed. The participants were classified into five categories depending on:
presence or absence of JIA, type of basic pharmacological therapy (patients whose treatment regimen includes
methotrexate (MTX) at a dosage of <15 mg (n=43), greater than 15 mg (n=18), or a combination of MTX and
adalimumab (n=19) and the control group (n=20)), JIA subtype (polyarticular RF+ (n=29) and RF- (n=10),
undifferentiated (n=>5), oligoarticular (n = 24), enthesitis-associated (n=12), and comparison group (n=20)),
level of individual oral hygiene based on the PHP index values (excellent (n=3), good (n=28), satisfactory (n=37)
and poor (n=12)), and level of gingival inflammation according to the value of the PMA index (mild gingivitis
(n=52) and moderate (n=28)) (the last two classifications were applied only to patients with JIA).

Results. The presence of JIA, its subtype, and the pharmacological treatment do not affect the activity of acid
and alkaline phosphatase, the value of the mineralization index, IgA and M titers, but they do affect the IgG titer:
patients with JIA, those undergoing treatment with MTX <15 mg and adalimumab, and those with oligoarticular
JIA had higher IgG titers compared to the control group by 1.57, 1.6 and 1.8 times, respectively. No influence of
gingival inflammation severity or individual oral hygiene status on the analyzed indicators was found among
patients with JIA.

Conclusion. The identified patterns contribute to the expansion of existing knowledge on the course of
inflammatory periodontal diseases in the context of JIA and may serve as a basis for developing targeted dental
prevention programs for this patient group.

Keywords: Adolescents, Oral Fluid, Idiopathic Arthritis, Acid Phosphatase, Alkaline Phosphatase, Immunoglobulin.

Background. Responding to the challenges of to-
day, one of the key vectors of modern dentistry devel-
opment is currently the study of the state of periodon-
tal tissues in patients with general somatic diseases.
Thus, Kapila YL emphasizes the presence of multi-link
cross-links and factors that connect the main periodon-
tal diseases and systemic diseases and conditions [1].

Suggested Citation:

Juvenile idiopathic arthritis (JIA) is the most com-
mon chronic rheumatic disease with unknown etiolo-
gy, which manifests in childhood and is characterized
by damage to peripheral joints [2]. The features of its
course certainly arouse interest among dental scien-
tists in the context of determining the state of perio-
dontal tissues in patients with JIA and encourage the
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search for potential risk factors that can be used as pre-
dictors of the development of severe forms of inflam-
matory processes in the gums of this patient category.

The analysis of literature data performed by Tang ] et
al. aimed to demonstrate the impact of JIA on the state
of periodontal tissue, revealing that patients in this cat-
egory are more prone to dental plaque deposition and
have a higher risk of gingivitis and periodontitis [3].

In our opinion, the above trends highlight the ne-
cessity of saliva analysis in patients with JIA in the con-
text of searching for potential biomarkers of periodon-
tal disease development, and the obtained data can be
used during the development of a comprehensive den-
tal prevention program for this category of patients.

Koppolu P. et al. (2021) describe the mechanism of
the body’s reaction to the development of periodontal
tissue pathology mainly by enzymes produced by vari-
ous inflammatory and bacterial cells, resulting in tissue
degradation. Acid and alkaline phosphatases titers are
known biomarkers to be changed in patients with peri-
odontal diseases [4].

Sur L.M. et al. (2019) defined JIA as a “classic” au-
toimmune process [5], which allows us to assume the
presence of potential changes in the immunoglobulin
profile of saliva in this category of patients. Therefore,
the study of these indicators is relevant and may con-
tribute to expanding the understanding of the features
of the course of inflammatory processes in periodontal
tissues in patients of this group.

Aim: to investigate the levels of acid and alkaline
phosphatases, immunoglobulins of class A, M, G in oral
fluid and the value of the mineralization index in ado-
lescents with JIA, depending on the basic medical sup-
port of the disease, JIA subtype, the state of individual
oral hygiene and the intensity of gingival inflammation.

MATERIALS AND METHODS

The study was performed at the Department of Pedi-
atric Cardiorheumatology of the State Institution “In-
stitute of Child and Adolescent Health” of the National
Academy of Medical Sciences of Ukraine. 80 children
aged 10 to 17 years with JIA who take specific med-
ications according to the protocols in the specialty
“Pediatric Cardiorheumatology” were included in this
research. The control group consisted of 20 adoles-
cents without general somatic pathology. At the stage
of involvement in the study, all participants, their par-
ents or caregivers filled out and signed a voluntary in-
formed consent to participate in research. The study
design was reviewed and approved by the Bioethics
Commission of Kharkiv National Medical University
(protocol Ne2 from October 12, 2022)

Each participant underwent a basic dental examina-
tion with supragingival plaque dying using Shiller-Pys-
arev colouring solution with assessment of the level of
individual hygiene using the Patient Hygiene Perfor-
mance (PHP) index. The index value corresponded to

Enzyme markers of periodontal tissue remodeling activity
and the immunological profile of saliva in adolescents with juvenile idiopathic arthritis

one of four levels of oral hygiene: 0 - excellent level,
from 0.1 to 1.7 - good, from 1.8 to 3.4 - satisfactory,
and more - poor. The intensity of gingival inflammation
was assessed using the papillary-marginal-alveolar
index PMA (in the Parma modification). The obtained
percentage value of the index corresponded to the fol-
lowing levels of intensity of the inflammatory process
in the gums: up to 30% - mild degree of gingivitis, 31-
50% - moderate, and more - severe degree of gingivitis.

To determine the level of acid and alkaline phos-
phatases, immunoglobulins of classes A, M, and G, un-
stimulated saliva was collected by passive salivation
from 9 to 12 o’clock. Patient preparation consisted of
instructions to avoid drinks and foods with a high con-
tent of sugar, acids or caffeine before the investigation,
to avoid the meal an hour before the study and to rinse
the oral cavity 10 minutes before the collection of bi-
ological material. Within 30 minutes after collection,
samples were frozen and stored at -80°C immediately
before analysis [6]. Analysis of the content of acid and
alkaline phosphatases, immunoglobulins of classes A,
M and G was carried out using the reagent set “Alka-
line phosphatase-kin. SpL’, “Acid phosphatase-kin. SpL’
and “Ig A, M, G-IFA” (LLC “Laboratory Granum”, Kharkiv,
Ukraine). The mineralization index was calculated by
dividing the alkaline phosphatase concentration by the
acid phosphatase value for each study participant [7].
The statistical data set was processed in the STATISTI-
CA 10.0 program.

The distribution of participants in the study oc-
curred five times. Within the first distribution, two
groups were created according to the presence (n=80)
or absence (n =20) of JIA in the patient. The second
division concerned the basic medical support of the
rheumatological disease: adolescents undergoing a
course of treatment with methotrexate (MTX) in a dos-
age of less than or equal to 15 mg (n=43) and greater
than this dosage (n = 18), patients whose treatment
regimen includes MTX and adalimumab (n=19) and
the control group (n =20). The third distribution into
groups was based on variants of the course of rheu-
matological disease: polyarticular rheumatoid factor
(RF) negative (RF-) (n = 10), polyarticular rheuma-
toid factor positive RF+ (n=29), enthesitis-associated
(n=12), undifferentiated (n=5), oligoarticular (n=24)
subtypes of JIA and a group of healthy individuals
(n=20). The last two divisions were carried out within
the group of patients with JIA. Based on the results of
the assessment of the level of individual oral hygiene
using the PHP index, 4 groups were formed: with ex-
cellent (n=3), good (n =28), satisfactory (n=37) and
poor (n=12) levels of oral hygiene. According to the
results of the analysis of the PMA index, the following
groups were formed: JIA patients with mild gingivitis
(n=52) and moderate gingivitis (n=28). In each of the
distributions presented above, patients were compa-
rable by sex and age.
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To analyse the nature of the distribution of quanti-
tative characteristics in the analyzed samples, the Shap-
iro-Wilk (W test) and Kolmogorov-Smirnov methods
were used. In case of declining the theory of normality
of the data distribution in the sample, data was present-
ed in the format of the median and interquartile range
Me (Lg; Uq). The analysis of the presence of statistically
significant differences in quantitative values in inde-
pendent groups was carried out as follows: in the case
of comparison of two groups - using the Mann-Whitney
U-test (UMV), in the case of three or more groups, the
Kruskal-Wallis H-test was used with posterior pairwise
comparisons using UMV. The results obtained were
considered statistically significant with p < 0.05, with
an adjusted value for multiple comparisons using the
corrections Holm-Bonferroni and Benjamini-Hochberg.
Correlation analysis was performed using Spearman’s
rank correlation test. The correlation was assessed as

D.0. Komarov & 0.Yu. Stoian I

direct or inverse, its strength was assessed according to
the modulus of the r value: less than 0.2 - very weak, up
to 0.5 - weak, less than 0.7 - medium, up to 0.9 - high,
greater than 0.9 - very high.

RESULTS AND DISCUSSION
The analysis of oral fluid in patients with JIA compared
with children without concomitant general somatic pa-
thology did not reveal statistically significant differences
between the activity of acid and alkaline phosphatase,
the value of the mineralization index and the titers of IgA
and IgM. At the same time, the UMV test with p=0.001
allows us to conclude that in this study adolescents with
JIA had an IgG titer 1.54 times higher compared to chil-
dren in the control group, which in our opinion can be
regarded as a marker of increased activity of the non-
specific defense system of periodontal tissues against
infections caused by periodontal pathogens (Table 1).

Table 1. Immunological profile of oral fluid and main biochemical markers of bone tissue activity
in children with JIA and the control group

Patients with JIA (n=80) Controls (n=20) p UMV
Alkaline phosphatase U/L 17,050 (14,300;24,250) 15,400 (12,100;19,250) 0,36
Acid phosphatase U/L 9,750 (0,988;1,468) 10,625 (8,075;22,500) 0,54
Mineralization index, c.u. 1,800 (0,976;2,805) 1,542 (0,643;1,965) 0,13
IgA, g/L 0,920 (0,715;1,335) 0,797 (0,680;1,326) 0,80
IgM, g/L 0,598 (0,485;0,846) 0,520 (0,398;0,707) 0,13
IgG,g/L 6,848 (5,306;11,554) 4,450 (2,318;7,132) 0,001

The Spearman rank correlation test allowed us to
distinguish the following correlations in the group of pa-
tients with JIA: a direct relationship of average activity be-
tween acid and alkaline phosphatase titers was observed
(r=0.502,p<0.05), adirect weak relationship between al-
kaline phosphatase concentration and IgG level (r=0.246,
p<0.05), an inverse high correlation between acid phos-
phatase level and mineralization index value (r=-0.77,
p <0.05), a weak direct correlation between acid phos-
phatase level and IgG titer (r=0.28, p<0.05). Also, within
the framework of the analysis, a directweak correlation be-
tween IgA and IgM levels was detected (r=0.312, p<0.05).

In the control group of children and adolescents,
the following relationships were found: a direct medi-
um correlation between the levels of acid and alkaline
phosphatase (r = 0.66, p < 0.05), the level of alkaline
phosphatase and IgG (r=0.52, p<0.05), an inverse weak
correlation between the levels of acid phosphatase and
the value of the mineralization index (r=-0.44, p<0.05)
and direct medium-strength correlations between the
level of acid phosphatase and the value of IgG (r=0.637,
p<0.05) and the titers of IgA and IgM (r=0.52, p<0.05).

At the next stage of the study, the analyzed indica-
tors were studied depending on the basic medical sup-
port. As a result, we did not find a pronounced effect of
the drugs used in the treatment of JIA on the titers of
acid and alkaline phosphatase, the value of the mineral-
ization index and the activity of IgA and IgM.

However, the results of the Kruskal-Wallis test H (3,
N =100)=14.65, p=0.0021 state a statistically signifi-
cant effect of the basic medical support on the value of
IgG. A series of posterior pairwise comparisons using
UMYV allows us to conclude that patients who are treat-
ed with MTX at a dosage of less than or equal to 15 mg
demonstrate, on average, 1.57 times higher IgG titers
compared to the values obtained in the control group.
Patients treated using adalimumab demonstrate 1.6
times higher values of the above-mentioned indicator
compared to adolescents without somatic pathology.
The obtained results indicate that patients undergoing
treatment with the above-mentioned drugs demon-
strate increased activity of the periodontal tissue pro-
tection system against periodontal pathogens compared
to that of children in the control group (Table 2). A series
of Spearman rank correlation tests was conducted to
search for correlations between quantitative indicators.
Thus, patients undergoing treatment with MTX <15 mg
had a direct correlation of medium strength between
the concentrations of acid and alkaline phosphatase in
the oral fluid of patients in this group (r=0.55, p<0.05),
a high inverse correlation was found between acid
phosphatase titers and the value of the mineralization
index, a direct weak correlation between the value of
the mineralization index and the values of Ig A (r=0.3,
p <0.05) and Ig M (r=0.375, p <0.05), as well as di-
rectly between IgM and IgA titers (r=0.338, p <0.05).
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Table 2. Immunological profile of oral fluid and main biochemical markers of bone tissue activity depending
on the type of JIA drug therapy

sl bine £330l Mineralization
phosphatase | phosphatase index. c.u IgA, g/L IgM, g/L IgG, g/L
U/L U/L plaes
JIA patients, taking 17,600 9,750 1,907 0,826 0,533 7,006
(n-43) 8 (14,300;34,100) | (6,000;29,250) | (0,976;2,724) | (0,688;1,220) | (0,460;0,822) | (5,586;11,623)
JIA patients, taking 16,500 8,125 2,011 1,081 0,694 5,809
(n-18) & (14,300;20,900) | (5,750;18,500) | (0,907;3,300) | (0,793;2,178) | (0,511;0,862) | (2,676;9,861)
JIA patients,
taking MTX and 17,600 11,000 1,304 0,927 0,635 7,231
adalimumab (9,900;24,200) | (6,500;21,500) | (0,900;2,558) | (0,733;1,331) | (0,450;0,948) | (5,383;12,854)
(n=19)
Controls (n=20) 15,400 10,625 1,542 0,797 0,520 4,450
- (12,100;19,250) | (8,075;22,500) | (0,643;1,965) | (0,680;1,326) | (0,398;0,707) | (2,318;7,132)
Kruskal- Wallis test p=0,499 p=0,76 p=0,296 p=0,54 p=0,26 p=0,0021

pMTX >15 mg - controls ~ 7

A series of posterior tests for Ig G:
pMTX <15mg-MTX > 15mg 0 067 pMTX <15mg- adahmum(a)b540 939 pMTX <15 mg - controls — O 0004% pMTX > 15 mg - adalimumab ~ 0 107

7 adalimumab - controls

)

- statistically significant p value corrected using Holm-Bonferroni method.

In the group of patients whose treatment regimen
used MTX >15 mg, the following correlations were
found: direct relationships of medium strength be-
tween IgG and alkaline phosphatase titers (r = 0.556,
p < 0.05) and IgA and IgM concentrations (r = 0.595,
p < 0.05); there was also a very high inverse corre-
lation between acid phosphatase concentration and
mineralization index value (r=-0.91, p <0.05). Analy-
sis of correlations in the group of patients treated with
adalimumab revealed direct relationships of medium
strength between acid and alkaline phosphatase con-
centrations (r=0.61, p <0.05) and IgG and IgM titers
(r=0.626, p<0.05). Also in this group, there is an in-
verse relationship of medium strength between the

values of acid phosphatase and the mineralization in-
dex (r=-0.57, p<0.05).

Assessment of the influence of the JIA subtype on
the change in alkaline and acid phosphatase titers,
the value of the mineralization index and IgA and IgM
indices did not confirm the presence of such. How-
ever, the Kruskal-Wallis test H (5, N=100) = 15.18,
p = 0.0096 revealed a statistically significant influ-
ence of the JIA subtype on the concentration of IgG in
the oral fluid. A series of posterior pairwise compar-
isons using UMV allows us to conclude that patients
with an oligoarticular subtype of JIA demonstrate, on
average, 1.8 times higher IgG titers compared to con-
trols (Table 3).

Table 3. Immunological profile of oral fluid and main biochemical markers of bone tissue activity depending
on the type of JIA subtype

Alkaline Acid Mineralization
phosphatase U/L | phosphatase U/L index, c.u. IgA g/L IgM, g/L 186G, g/L
JIA polyarthritis 19,800 11,000 1,584 1,053 0,592 6,767
RF+ (n=29) (14,200;26,400) (6,250;24,750) (0,975;2,724) |(0,760;1,339) | (0,511;0,801) | (5,239;9,220)
JIA polyarthritis 14,300 6,125 2,015 0,764 0,583 7,724
RF- (n=10) (13,200;15,400) (4,500;9,500) (1,379;3,178) |(0,662;1,433)|(0,407;1,214) | (5,154;14,340)
JIA enthesitis- 15,950 11,250 1,837 0,869 0,755 5,624
related(n=12) (14,300;20,300) (6,750;16,750) (0,918;2,724) |(0,722;1,970) | (0,447;1,126) | (2,609;11,280)
JIA undifferentiated 15,400 6,250 2,724 0,822 0,781 6,160
(n=5) (15,400;15,400) (5,250;21,250) (2,464;3,242) |(0,810;0,826) | (0,669;0,870) | (5,383;12,854)
JIA oligoarthritis 21,450 21,250 1,606 0,910 0,527 8,111
(n=24) (15,400;36,350) (6,750;34,125) (0,917;2,535) |(0,706;1,195) | (0,482;0,789) | (6,144;13,077)
Controls (n=20) 15,400 10,625 1,542 0,797 0,520 4,450
(12,100;19,250) (8,075;22,500) (0,643;1,965) |(0,680;1,326) | (0,398;0,707) | (2,318;7,132)
Kruskal-Wallis test p=0,124 p=0,156 p=0,483 p=0,862 p=0,51 p=0,0096

Phpoly RE- - undif =
pundlf oligo — O‘

Y undif - controls —

* — statistically significant p value corrected using Benjamini-Hochberg method.

‘ppolyRF Lontrols )

) oligo - controls 4

0003*

> Penth-rel - undif =

4 penth rel - ollgo

’ penth rel - controls — U’

ppoly RF + - poly RF- 0 585 ppoly RF +- enth rel ~ O 289 ppoly RF +- undlf O 789 ppoly RF +- ollgo O 14 ppoly RF +- controls 0 0092 ppoly RF - enth-rel O 29

; ppolyRF ollgo

5
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Assessment of correlations in each of the studied
groups using a series of Spearman rank correlation
tests allowed us to obtain the following results. In
the group of patients with polyarticular RF+ variant
of JIA, certain patterns were found: a direct average
relationship between alkaline and acid phosphatase
levels (r=0.53, p<0.05), a high-strength inverse re-
lationship between acid phosphatase titer and min-
eralization index value (r=-0.77, p < 0.05), as well
as a weak direct relationship between IgA titer and
mineralization index value (r=0.47, p <0.05). Ado-
lescents with polyarticular RF- subtype of JIA demon-
strated correlations between indicators in the form
of a very high-strength inverse relationship between
acid phosphatase value and mineralization index
(r=-0.96, p<0.05), a direct average relationship be-
tween IgA and IgM titers (r=0.648, p <0.05). In chil-
dren with enthesitis-associated variant of JIA, a very
strong inverse correlation was found between the
acid phosphatase level and the mineralization index

D.0. Komarov & 0.Yu. Stoian I

value (r=-0.93, p <0.05), while in the group of pa-
tients with the undifferentiated variant of the disease,
no correlation was found. The group of patients with
oligoarticular course of JIA demonstrated a strong
inverse correlation between the acid phosphatase
level and the mineralization index value (r =-0.73,
p<0.05), aweak inverse correlation between the acid
phosphatase level and the concentration of IgM in
oral fluid (r=-0.43, p<0.05), and a weak direct cor-
relation between the IgM titer and the mineralization
index value (r=0.497, p<0.05).

The assessment of the influence of the level of in-
dividual oral hygiene on the markers of oral fluid was
carried out using a series of Kruskal-Wallis tests. The
results did not reveal statistically significant differenc-
es in the levels of acid and alkaline phosphatase, the
values of the mineralization index and basic immuno-
globulins in oral fluid depending on the fact that the
adolescent with JIA belonged to the group according to
the level of individual oral hygiene (Table 4).

Table 4. Immunological profile of oral fluid and main biochemical markers of bone tissue activity depending
on the state of personal oral hygiene in patients with JIA

Alkaline Acid

phosphatase | phosphatase Ml_ne;allzatlon IgA, g/L IgM, g/L Ig G, g/L
U/L U/L index, c.u.
Patients with an
excellent level 16,500 8,000 2,482 0,530 0,345 2,472

of individual oral
hygiene (n=3)

(11,000;24,200) | (4,250;9,750)

(2,063;2,588)

(0,392;1,415) | (0,324;0,521) | (2,428;5,586)

Patients with a good
level of individual oral
hygiene (n=28)

19,750
(14,850;25,350)

16,375
(6,375;24,690)

(0,816;2,411)

1,410 0,788

(0,675;1,377)

0,559
(0,473;0,772)

7,219
(4,507;10,114)

Patients with a

satisfactory level 14,300 7,430 2,200 1,053 0,640 6,782
of individual oral (13,200;23,100) | (5,500;21,750) | (1,004;2,916) |(0,822;1,433)|(0,517;0,923) | (5,786;12,552)
hygiene(n=37)
Patients with poor oral 22,000 21,875 1,113 0,905 0,575 8,569
hygiene (n=12) (17,050;26,950) | (9,000;30,750) | (2,063;2,588) |(0,667;1,033)(0,489;0,832) | (5,595;12,695)
Kruskal-Wallis test p=0,158 p=0,18 p=0,215 p=0,08 p=0,15 p=0,13

The Spearman rank correlation test allowed us to
analyze the presence of correlations between the ob-
tained data in each of the studied groups.

The assessment of correlations in each group was
carried out using a series of Spearman rank correlation
tests. In the group of patients with an excellent level of
individual oral hygiene, no statistically significant corre-
lations between the indicators were found. In the group
of patients with a good level of hygiene, the following
correlations were obtained according to the RNR: a
weak direct correlation between the values of acid
and alkaline phosphatase (r=0.375, p <0.05), a high-
strength inverse correlation between the concentration
of acid phosphatase in the oral fluid and the value of the
mineralization index (r=-0.799, p <0.05), as well as a
direct medium correlation between IgA and IgM titers
(r=0.563, p<0.05). In patients with a satisfactory lev-
el of personal hygiene, the following correlations were

Medical Science of Ukraine | Meguuna Hayka Ykpainu 22(1), 2026

observed: a direct weak correlation between the levels
of acid and alkaline phosphatase in oral fluid (r=0.428,
p <0.05), a direct weak correlation between the Ig G
titer and the level of alkaline phosphatase (r=0.331,
p <0.05), and an inverse high-strength correlation be-
tween the level of acid phosphatase and the value of the
mineralization index (r=-0.718, p<0.05). Patients with
poor oral hygiene demonstrated the following correla-
tions: a high-strength inverse relationship between the
level of acid phosphatase and the mineralization index
(r=-0.811, p<0.05) and a direct medium relationship
between the level of acid phosphatase and the concen-
tration of IgG in oral fluid (r=0.643, p<0.05)

The last task of the research was to study the influ-
ence of the level of gingival inflammation on the param-
eters of oral fluid. In this study, we did not find any sta-
tistically significant differences in the titers of acid and
alkaline phosphatase, the values of the mineralization
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index and basic immunoglobulins in children and ado-
lescents with JIA who had mild or moderate gingivitis
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(ranking was carried out according to the value of the
PMA index) (Table 5).

Table 5. Immunological profile of oral fluid and main biochemical markers of bone tissue activity depending
on the degree of gingival inflammation in patients with JTA

JIA patients with mild gingivitis JIA patients with moderate gingivitis
(n=52) (n=28) [

Alkaline phosphatase U/L 17,600 (14,300;25,300) 16,500 (13,700;23,700) 0,42
Acid phosphatase U/L 13,500 (6,000;26,250) 8,750 (6,125;23,065) 0,58
Mineralization index, c.u. 1,772 (0,951;2,713) 1,848 (0,992;2,951) 0,65
IgA, g/L 0,910 (0,715;1,424) 0,920 (0,718;1,259) 0,68

IgM, g/L 0,610 (0,496;0,828) 0,570 (0,442;0,867) 0,62

Ig G, g/L 7,108 (5,399;11,554) 6,589 (4,894;11,776) 0,45

The assessment of the correlations existing in the
studied groups was carried outusingaseries of Spearman
rank correlation tests. In the group of patients with mild
gingivitis, the following correlations were found: a direct
relationship of medium strength between the values of
acid and alkaline phosphatases (r=0.59, p<0.05), an in-
verse high correlation between the concentration of acid
phosphatase in oral fluid and the value of the mineraliza-
tion index (r=-0.735, p<0.05) and a direct weak corre-
lation between IgA and IgM titers (r=0.31, p<0.05). The
group of patients with JIA who had moderate gingivitis
demonstrated the following correlations: direct relation-
ships of weak strength between the concentrations of al-
kaline phosphatase and IgG (r=0.44, p<0.05), acid phos-
phatase and IgG (r=0.42, p<0.05) and IgG and IgM titers
(r=0.411, p<0.05); also in this group there was a high-
strength inverse relationship between the level of acid
phosphatase and the value of the mineralization index.

DISCUSSION

The obtained data on statistically significantly in-
creased levels of IgG in patients with juvenile idiopathic
arthritis are partially consistent with the results of the
study by Riis J.L. et al. (2020) [8], which indicated that
high titers of this marker are associated with worsen-
ing dental status. At the same time, the variability of the
studied immunoglobulin does not correlate with either
indicators of systemic inflammation or with the total
level of IgG. All this determines the relevance of further
scientific studies aimed at studying the features of the
course of dental diseases in patients with JIA.

The results obtained by us, indicating the absence of
differences in IgA levels in the oral fluid of patients with
JIA compared with adolescents without comorbidities,
don’t correlate with the data of Feres de Melo A.R. et
al. (2014) [9]. In particular, the authors found a statis-
tically significant decrease in slgA levels relative to the
control group; however, their study examined younger
children, 6-12 years old.

Practical significance
The identified patterns contribute to the expansion
of existing knowledge on the course of inflammatory

periodontal diseases in the context of JIA and may serve
as a basis for developing targeted dental prevention
programs for this patient group.

Study limitations

The limitations of this study are due to the peculiarities
of its design, since the possible mutual influence of the
above distribution factors was not taken into account
when stratifying patients by subtype of the underlying
disease and the nature of drug therapy.

Prospects for further research

Conducting multicenter prospective cohort studies on
the relevant topic in Ukraine will allow us to confirm
or refute the hypotheses formulated by us and will con-
tribute to the deepening of scientific knowledge about
the peculiarities of the course of inflammatory perio-
dontal diseases in children with rheumatological pa-
thology, in particular, juvenile idiopathic arthritis.

CONCLUSIONS

1. The fact of the presence of JIA in the patient, the
subtype of the disease and its basic medical support in
this study did not affect the levels of alkaline and acid
phosphatase, the value of the mineralization index and
the levels of IgA and IgM in the studied groups; how-
ever, we found patterns regarding IgG. Thus, patients
with JIA have statistically significantly higher IgG titers
compared to children in the control group. Patients un-
dergoing treatment with MTX <15 mg demonstrate, on
average, 1.57 times higher IgG titers compared to the
indicators of the control group, with adalimumab - 1.6
times higher IgG titers. Patients with the oligoarticular
variant have 1.8 times higher titers of the specified im-
munoglobulin compared to the control group.

2. In this study, we did not find any differences be-
tween the titers of acid and alkaline phosphatase, ba-
sic immunoglobulins and mineralization index values
depending on the level of individual oral hygiene of
patients with JIA.

3. The level of gingivitis in patients with JIA does not
affect the concentration of the above-mentioned oral
fluid indicators.
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4. The obtained results indicate the feasibility and rele-
vance of creating a comprehensive preventive program
aimed at precluding periodontal tissue diseases in this
category of patients.
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AKTHMBHICTh (pepMeHTIB-MapKepiB peMojie/Tl0BaHHSI TKAHUH MapPOAOHTY
Ta iMyHOJ/TIOTiuHUM NIPodisib POTOBOI PiiHY y NALli€EHTIB MiTITKOBOr0 BiKY,
1110 XBOPilOTh HA I0BEHI/IbHUH 1Ji0MaTHUHUM apTPUT

AxTyanbHicTb. BUB4YeHHs1 0co6/MBOCTEd POTOBOI PiAMHM Mali€EHTIB i3 3amaJbHUMH 3aXBOPIOBAHHIMH
naposioHTa Ha Tii H0IA Moxke cipUsITH NOIIYKY AiarHOCTUYHUX MapKepiB-NpeAUKTOPiB BaXKKUX GopM aHOI
CTOMAaTOJIOTIYHOI HO30JI0T1iI.

Line: BU3HauYUTH piBHI KKC/I0i Ta JykHOI pocdaras, imyHorno6y1iHiB Kiaacy A, M Ta G y poToBi#l piguni Ta
3HaueHHd iHeKCcy MiHepasisauii y giTel migmiTkoBoro BiKy, 1110 XBopitoTh Ha F0IA, B 3a1eHOCTI BiJf 6a30BOT0
MeJIUKaMeHTO3HOI0 CYNpOBOAY 3axBopioBaHHsA, cyotuny lOIA, crany iHfguBifgyasbHOI ririeHu poToBoi
[IOPOXXKHUHU Ta IHTEHCUBHOCTI 3alla/IeHHs SICEeH.

Marepianu Ta Mmetoau. Y fociimkeHHs 6ysau BkatodeHi 80 agiTe BikoM Big 10 mo 17 pokis 3 H0IA Ta 20 giTeit-
nizTiTKiB 6€3 cynyTHbOI naToJiorii. KoxkHOMy 3 y4acHUKIB IpoBe/ieHO 6a30Be CTOMATOJIOTiYHE 0GCTEXKEHHH 3
npo¢dap6oByYBaHHSIM 3yOHUX HalllapyBaHb, OlliHKA iIHTEHCUBHOCTI 3anasieHHs iHJekcoM PMA Ta 3a6ip poToBoi
piiMHY /11 BUSHAYEHHS aKTUBHOCTI KHcJio1 Ta Jiy»kHoI dpocdaTasy, iHekcy MiHepasizanii Ta TuTpis Ig A, M
Ta G. Po3mogin yyacHUKiB Bii6yBaBcs 'ATh pasiB: BifnoBigHo HasgBHOCTI 01A, 6a30BOro MeiMKaMeHTO3HOTO
cynpoBoay (xBopi, y cxeMi JIikyBaHHSI IKUX BUKOPUCTOBYIOThCsI MeToTpekcaT (MTX) y mosyBaHHi <15 Mr
(n=43), 6inpmomy 3a 15 Mr (n = 18) a6o komb6iHanis MTX Ta aganimymat (n=19)) Ta rpyna KOHTPOJIIO
(n=20), BapianTi nepebiry I0IA (nosiaptukynspuuit PO+ (n=29) ta P®- (n=10), HeaudepeHnifioBaHU
(n=5), oniroapTukyJasapHUi (n=24), eHTe3uT-aconiioBanui (n=12) ta rpyna nopiBHsaHHA (n = 20)), piBHi
iHauBigyasnbHOI ririenn Ha ocHoBi iHgekcy PHP (BigMinHME (n = 3), xopowuit (n = 28), 3a/j0BinbHUN (n=37)
Ta noraHui (n=12)) Ta cTyneHs 3anaJjieHHs sICEH BiJ|IOBiiHO /0 3HayeHHs iHAekcy PMA (riHriBiT Jierkoro
(n=52) Ta cepegunoro cryneHs (n=28)) (ocTaHHi ABa pO3MOAi/N OY/IM MPOBeIeHi y Mexax nauieHTiB i3 I01A).
Pe3ynbraru. PaxT HasiBHOCTI I0IA, fioro cy6Tun Ta MeJMKaMeHTO3HUH CyNIPOBIi/ He BIIMBAIOTh HAa aKTUBHICTh
kucsaoi Ta ayxHoi ¢ochaTasy, 3HauYeHHs iHAeKCy MiHepaJsizaii, TuTpu IgA TaM, npoTe YMHATH BIJIUB Ha
tuTp IgG: mauienTu 3 I0IA, ki npoxofaTh JiKyBaHHS 3 BUKOpUcTaHHAM MTX <15 mr Ta ajasiMmyma6oM Ta
nanieHTH 3 osiroaptukyasapHuM 0IA MaroTh BULI TUTPU JAHOr0 iMyHOIIO6YJIiHY B NMOPiBHSAHHI 3 Tpyno
KoHTpoJso y 1.57, 1.6 Ta 1.8 pa3u BianosizHo. Hamu He 6y/10 BUSIBJIEHO BIJIMBY CTYII€Hs 3allaJleHHS sICEH Ta
CTaHy iHAUBiAyanbHOI ririenu y nauieHTiB i3 IOIA Ha aHa/1i30BaHi NOKAa3HUKM.

BucHoBKu. /|BusiBiieHi 3aKOHOMIPHOCTI CIIpUSIIOTE PO3LIMPEHHIO HassBHUX 3HAHb 110/0 Nepebiry 3anaabHUX
3axBOpIOBaHb MapojoHTa Ha i I0IA Ta MOXyTb 6yTH NOKJIa/ieHi B OCHOBY PO3POOKU TapreTHUX MporpaM
CTOMAaTOJIOTIYHOI NpoiNaKTUKHU [JJI JaHOI TPYNH MallieHTiB.

KirouoBi cjioBa: MiJJIiTKH, pOoTOBa piAMHA, apTPUT iAiomaTu4yHuM, Kucaa docdarasa, ayxHa docdarasa,
iMyHOT/106YJTiH.
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Dental health as a component of public health:
The problem of intersectoral interaction between dentists and primary care

Abstract. The aim of the study was to assess the role of dental health as a component of the public health system
and to identify the key factors influencing its level. The methodology consisted of a comprehensive analysis of
scientific literature on the social, behavioural, and organisational determinants of dental health, as well as an
anonymous online survey conducted among 113 dental practitioners and primary care physicians to assess their
views on intersectoral interaction in the field of prevention. The results indicated that dental health is a critical
indicator of social inequality and overall health status. In the professional assessment of respondents, 69.64%
of dentists rated the impact of untreated oral diseases on general health at the maximum level (5 points), while
64.91% of primary care physicians rated it at 4 points, confirming a high level of awareness of bidirectional
links. At the same time, 60.71% of dentists considered primary screening to be the exclusive competence of
the dentist, whereas 57.89% of primary care physicians regarded it as part of their own practice. The use of
digital technologies for patient monitoring was reported by 49.12% of primary care physicians, while 66.07%
of dentists used them mainly for internal clinical processes. The main barriers to cooperation included a lack of
protocols and funding (66.67%) and time constraints among colleagues (58.93%), while preventive priorities
differed between socio-economic factors and low health literacy (46.43%). The practical significance of the
study lies in forming an evidence base for the development of integrated preventive strategies and intersectoral
protocols aimed at reducing social inequalities and improving the effectiveness of population dental health

INTRODUCTION
Dental health is predominantly viewed as an individ-
ual clinical issue; however, it has a key connection
with overall health status, life expectancy, and the
socio-economic development of the population. Den-
tal diseases are characterised by high prevalence and
have a significant impact on economic costs and ac-
cess to healthcare. In Ukraine, a national analysis by
the World Health Organization [1] records high lev-
els of untreated caries among children, as well as the
prevalence of periodontitis and complete and partial
edentulism among adults, indicating a substantial
burden of dental disease in the population. Economic
losses, including direct treatment costs and indirect
productivity losses, exceeded USD 800 million per
year, highlighting the importance of dental diseases as
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a public health problem. Taken together, these data in-
dicate the need to shift the focus from curative care to
population-level prevention and to integrate the den-
tal component into national health strategies.
Substantial evidence of the systemic impact of
dental diseases on overall health was presented by
PE. Murray et al. [2], who summarised the results of
252 studies and demonstrated an association between
oral infections and an increased risk of oncological,
cardiovascular, and metabolic diseases. The findings
confirmed that oral pathologies are not localised con-
ditions but exert systemic effects. Similar results were
reported by H. Larvin et al. [3], who found that perio-
dontitis was associated with an increased risk of cardi-
ovascular events (RR =1.2), while an umbrella review
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by H.I. Arbildo-Vega et al. [4] confirmed a bidirection-
al relationship between periodontitis and diabetes
mellitus. All these findings support the inclusion of
dental health among public health policy priorities. At
the same time, an analysis by O.I. Ruban & Y.B. Yash-
chenko [5] demonstrated a deterioration in the dental
health status of the Ukrainian population, associated
with weak development of preventive programmes
and a reduction in state funding for the sector. The au-
thors emphasised the need to modernise preventive
activities, enhance interdisciplinary interaction, and
improve service accessibility through the development
of insurance and public-private mechanisms. The mac-
roeconomic dimension of the problem was reflected in
a study by J. Yang et al. [6], according to which global
welfare losses due to dental diseases in 2021 amounted
to USD 234.3 billion (international dollars), equivalent
to 0.24% of global gross domestic product.

In Ukraine, the situation was further complicated by
the absence of state programmes for the prevention of
dental diseases, a decline in the number of dentists, and
areduction in the network of public clinics, as noted by
L. Artemchuk et al. [7]. This was accompanied by an in-
creased need for treatment, a rise in complicated forms
of caries, and a growing prevalence of malignant neo-
plasms of the oral cavity. Limited resources and insuffi-
cient specialist training increased the relevance of stud-
ying the role of dental health within the public health
system. An insufficient level of clinical staff training was
also evident in the area of personalised approaches,
as demonstrated by L.O. Turova et al. [8]. The authors
showed that healthcare professionals in Ukraine had a
low level of awareness regarding the implementation
of personalised medicine, which hindered the develop-
ment of innovative clinical strategies, including in den-
tistry. Additional gaps were identified by O. Detsyk &
N. Fedoryka [9], who found low levels of use of preven-
tive technologies for early detection of head and neck
tumours in dental practice. This highlighted the need to
improve educational and organisational approaches in
the training system for dentists and primary care phy-
sicians. A study by I. Stovban & Y. Kuz [10] found that
access to dental care remained limited: only 19.6% of
respondents assessed it as fully accessible, while 64.6%
considered it partially accessible and 15.8% inaccessi-
ble. Regular preventive check-ups were undertaken by
only 27% of respondents, mainly due to financial bar-
riers (65.1%) and insufficient awareness of their im-
portance (41.5%). The most significant determinants
of dental service utilisation were trust in the physician,
professional reputation, and service cost, emphasising
the leading role of social and economic factors in shap-
ing access to dental care.

In view of these data, dental health should be re-
garded as an important structural element of public
health policy. The aim of the study was to analyse the
role of dental health within the public health system,
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identify the key factors shaping its level, and substan-
tiate the possibilities for integrating preventive dental
programmes into national health strategies. The objec-
tives were to analyse the social determinants of dental
health and its bidirectional relationship with overall
health, and to conduct an anonymous survey among
dentists and general practitioners to assess their views
on intersectoral cooperation in dental prevention.

MATERIALS AND METHODS

The theoretical stage of the study was based on a com-
prehensive analysis of scientific literature to identify
the key determinants of population dental health at
the individual, socio-economic, and professional lev-
els. The literature search was guided by the concep-
tual approaches of G. Dahlgren & M. Whitehead [11]
regarding the multi-level model of health determi-
nants, the concept of social inequalities proposed by
M. Marmot [12], and the common risk factor approach
by A. Sheiham & R.G. Watt [13]. Data from popula-
tion-based, analytical, and clinical-social studies were
systematised, covering epidemiological assessments
of dental diseases, analyses of socio-economic and be-
havioural determinants, features of access to dental
care, and organisational factors at the level of health-
care systems. The analysis included studies exam-
ining dental health inequalities among children and
adults, models of dental service utilisation, regional
and national health gradients, and structural politi-
cal-economic mechanisms determining these inequal-
ities. Particular attention was paid to socio-economic,
behavioural, clinical, and organisational factors, as
well as the accessibility of preventive and curative
services. The analysis also included assessments of
inequalities in dental health across different age and
social groups, the effectiveness of comprehensive pre-
ventive programmes, and the economic efficiency of
interventions. This approach made it possible to inte-
grate theoretical models with empirical data, outline
the interrelationship between social, behavioural, and
professional determinants, and form the basis for sub-
sequent physician surveys and assessment of interdis-
ciplinary interaction in dental public health.

The empirical stage of the study was aimed at iden-
tifying professional perceptions, levels of awareness,
and key differences between dentists and primary care
physicians regarding the integration of dental preven-
tion into the public health system. The methodologi-
cal design was based on the use of a standardised on-
line survey, enabling data collection within short time
frames, coverage of specialists from different regions,
and full anonymity of responses. The survey was con-
ducted electronically using the secure Google Forms
platform, in compliance with the ethical code of the
American Sociological Association [14] and the Eu-
ropean Commission guidelines [15] on ethics of data
collection and personal data protection. The study was
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organised as a voluntary anonymous survey in accord-
ance with the Declaration of Helsinki [16]. The sample
included 113 professionals: dentists and general prac-
titioners providing outpatient or preventive medical
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services. The sample was formed using convenience
sampling, which is acceptable for studies aimed at ex-
ploring professional views and practical aspects of in-
terdisciplinary interaction (Table 1).

Table 1. Inclusion and exclusion criteria for study participants

Category

Criteria

Inclusion criteria

Dentists or general practitioners.

Practice in outpatient, preventive, or family medicine.

At least one year of professional experience.

Voluntary participation and confirmed consent to complete the questionnaire.
Complete questionnaire responses.

Exclusion criteria

Students, interns, or individuals without physician status.

Specialists not working in fields related to preventive or outpatient care.
Refusal to participate or withdrawal of consent.

Incomplete or incorrectly completed questionnaires.

Source: compiled by the author

The questionnaire was developed based on the 2022
World Health Organization recommendations [17] for
evaluating preventive models in dental public health,
as well as structural components of interprofessional
interaction. The instrument comprised four thematic
sections, each reflecting a specific dimension of profes-
sional perception of integration. The first section ad-
dressed demographic characteristics and professional
experience, enabling stratification of responses by age,
length of service, specialisation, and type of practice.
The second section focused on assessing awareness
and understanding of the bidirectional relationship
between dental and general health, including the role
of periodontitis in systemic diseases. The third section
evaluated attitudes towards preventive measures and
practices, with an emphasis on defining the role of pri-
mary care in oral screening and risk identification. The
fourth section addressed key barriers to integration,
focusing on institutional, organisational, financial, and
socially determined components.

Questionnaire items were formulated using Lik-
ert scales (1-5 points), multiple-choice questions,
and closed categorical responses. This structure en-
sured data standardisation and enabled quantitative
comparison between the two professional groups. No
open-ended questions were included, which reduced
interpretative variability and ensured data uniformity.
Issues examined included the integration of dental pre-
vention into the healthcare system: assessment of the
necessity of primary oral screening by primary care
physicians, perceptions of digital preventive and mon-
itoring tools, identification of leading barriers to inter-
sectoral interaction, and the role of social determinants
in population dental risk structures. Data processing
employed standard descriptive and comparative statis-
tical methods, including analysis of response distribu-
tions, frequencies, and percentages, as well as assess-
ment of the significance of differences between groups.

Data analysis was performed using IBM SPSS
Statistics, version 28.0 (USA). Descriptive statistics

included frequencies, proportions, and distributions of
ranked scores (1-5 points). As variables were predom-
inantly nominal and ordinal, Pearson’s x? test was used
to compare responses between dentists and general
practitioners, with adjustments applied when expected
frequencies were below 5. Differences in ranked scores
were analysed using the Mann-Whitney U test, appro-
priate in the absence of normal distribution. Statistical
significance was set at a=0.05. This approach enabled
reliable identification of both convergent views and dif-
ferences between professional groups regarding com-
petencies, barriers, and the role of preventive measures.

RESULTS
Comprehensive analysis of social, clinical,
and political-economic determinants
of population dental health
Population dental health is shaped by a complex set of
interrelated factors operating at individual, social, and
organisational levels. Changes in living conditions, so-
cial stressors, and access to preventive care significantly
transform the risks of developing dental diseases across
different population groups. This multidimensionality
necessitates a systemic analysis of the determinants
that drive dental health inequalities and determine the
effectiveness of preventive measures. An analysis of the
study by J.V. Gondro [18] showed that access to dental
care among older adults in Canada was determined by
a combination of socio-economic and individual deter-
minants, with insurance coverage, income level, and
self-rated health playing a leading role. Logistic mod-
elling revealed clear stratification by financial status:
having insurance more than doubled the likelihood of
visiting a dentist, reflecting the presence of systemic
barriers within the healthcare structure. A significant
proportion of missed visits was associated with the
high cost of services, indicating the political-economic
nature of these constraints, consistent with the concept
of the social gradient in health. These data allow dental
health among older adults to be viewed as the result
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of interaction between individual characteristics, social
conditions, and systemic factors that determine real in-
equalities in the use of dental care.

In the same context, the findings of H. Stelling et
al. [19] demonstrated that the sustainability of the
dental workforce also depends on a set of profession-
al, social, and political-economic determinants. Ca-
reer opportunities, financial conditions, and the level
of inter-institutional coordination play a leading role,
while barriers - particularly the rigidity of National
Health Service contracts in Great Britain, workforce
distribution imbalances, and fragmented communica-
tion - create structural instability that exacerbates staff
shortages in socially vulnerable regions. The identified
determinant of “contentment” highlights the impor-
tance of psychological safety, professional recognition,
and balanced workloads, fully aligning with M. Mar-
mot’s global approach [12] to the impact of working
conditions on health and professional behaviour. The
results confirm the need for systemic policies aimed at
eliminating economic, organisational, and communica-
tion barriers and strengthening the workforce stability
of dental services.

The comprehensive analysis by M.-P. Jadidfard et
al. [20] deepens the understanding of political-econom-
ic and social determinants of dental health by reveal-
ing pronounced stratification of dental expenditures
according to household socio-economic status. The
increase in financial burden alongside rising welfare
levels demonstrates the influence of individual and eco-
nomic factors on dental service utilisation behaviour.
Identified differences between urban and rural areas
reproduce regional health gradients and logically align
with the concept of social determinants. The findings
indicate that population dental health largely depends
on resource distribution, economic capacity, and social
conditions, justifying the need for targeted interven-
tions for groups with lower socio-economic status. The
results of A.I. Hultquist et al. [21] showed that combin-
ing oral and social determinants more accurately pre-
dicts the risk of caries in preschool children. For this
analysis, confirmation of the multilevel nature of risk
is important: social characteristics create a background
of vulnerability, while clinical factors determine the
direct manifestation of the pathological process. Thus,
isolated consideration of clinical signs is insufficient for
accurate risk assessment.

The significance of macro-level determinants is
described in the study by C. Triantafyllou et al. [22],
which developed an integrated system for assessing
socio-economic factors influencing population health
in Greece. Economic and political conditions shape
the structural level of dental inequalities, particularly
through prevention funding, workforce resources, and
patient referral organisation. Other studies have also
demonstrated a significant impact of socio-economic
status on adult dental health. In Portugal, I.C. Santos et
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al. [23] found that lower levels of education and income
were associated with poorer oral health, a greater
need for prosthetic treatment, and fewer dental visits.
Similar conclusions were reached in Norway by H. Ly-
shol et al. [24], where a clear socio-economic gradient
was observed in self-rated dental and general health.
These data confirm the universality of the social gra-
dient, regardless of the healthcare system model. This
allows socio-economic status to be identified as one of
the fundamental determinants shaping access to pre-
vention, behavioural patterns, and early care-seeking.
Thus, dental health is formed under the influence of
multilevel determinants that combine social, clinical,
and macro-level factors. Socio-economic conditions
and stress factors define background population vul-
nerability, while preventive clinical interventions can
partially compensate for the negative impact of adverse
life circumstances. The identified patterns indicate that
structural changes in the healthcare system, including
workforce policy and prevention funding, significantly
affect the dynamics of dental inequalities. The univer-
sality of the social gradient observed across countries
highlights the key role of socio-economic status as a de-
termining factor of access to dental care.

Social determinants of dental health: Global
and local context (within M. Marmot’s framework)
Within the framework of social determinants of health
proposed by M. Marmot [12], numerous empirical and
analytical studies demonstrate that oral health is a sen-
sitive indicator of social and structural inequalities.
Systematic reviews, population analyses, and regional
studies confirm that the social gradient in dental health
persists throughout the life course and across differ-
ent socio-economic contexts. The analysis conducted
by S. Du [25] demonstrated a complex interaction of
socio-economic, educational, and territorial determi-
nants shaping inequalities in caries prevalence among
preschool children in China. Decadal dynamics showed
a substantial narrowing of the socio-economic gradi-
ent in urban regions, indicating the positive impact of
urbanised educational and preventive healthcare re-
sources. At the same time, the persistence of inequality
in rural areas and continued dependence on parental
education level highlight the systemic nature of the
problem, fitting within the global concept of social de-
terminants of health. These findings confirm that edu-
cational and structural factors remain key regulators
of dental health, requiring targeted political-economic
solutions to reduce disparities between social groups.
The social determinants of health described by
N. Pourat et al. [26] include economic hardship, chronic
diseases, and behavioural factors. Within this analysis,
these characteristics are interpreted as integrated risk
factors that collectively, rather than in isolation, shape
patients’ dental status. The demonstrated impact of
integrating dental care into primary care highlights
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the role of organisational determinants that either ex-
acerbate or mitigate the social gradient. The study by
K. Sengupta et al. [27] described a reduction in caries
prevalence in Denmark, while noting the persistence of
socio-economic and geographical inequalities. In this
analysis, these findings are interpreted as evidence that
even with overall improvements in conditions, determi-
nants linked to socio-economic status continue to drive
differentiation in dental health outcomes. Children
from families with lower socio-economic status had
significantly higher levels of caries, demonstrating the
direct influence of social capital and resource accessi-
bility on dental health. A similar gradient was observed
in the work of S.C. Rgdseth et al. [28], where adults with
lower education and income levels exhibited worse in-
dices of decayed, filled, and missing teeth. From a de-
terminant’s perspective, this confirms that education
functions not only as a social characteristic but also as
a factor influencing awareness, preventive behaviour,
and timely care-seeking. The greatest differences were
observed for missing teeth, reflecting structural barri-
ers to access to treatment.

Ethnic and social determinants reported by G. Cam-
pus et al. [29] show that children of non-European ori-
gin in Italy have significantly higher caries prevalence.
Within the analytical framework, this is interpreted
as the combined effect of cultural, migratory, and so-
cio-economic factors shaping inequalities in den-
tal health outcomes. Parental education and income
emerge as key predictors, underscoring the role of fam-
ily resources as fundamental determinants. Finally, the
study by L. Limo et al. [30] demonstrated an association
between suboptimal dental status and multimorbidity
in a Canadian sample. In this analysis, this is viewed
as an interaction of clinical and social determinants,
where the presence of chronic diseases, compounded
by access barriers, creates a combined risk for deterio-
ration of dental status.

A.Joudi et al. [31] conducted a determinant analy-
sis of socio-economic factors shaping access to dental
care in an urban environment. It was found that indi-
vidual behavioural practices and clinical markers (fre-
quency of oral hygiene procedures, episodes of dental
pain, aesthetic concern about dental condition) acted
as key micro-determinants that intensified inequality
in dental service utilisation. Political-economic dispari-
ties were identified, particularly uneven insurance cov-
erage, which created a pro-rich gradient in dental ser-
vice use and widened gaps between social groups. The
complex interaction of social, economic, and behaviour-
al determinants reflected patterns consistent with the
concept of social health gradients, indicating the need
for targeted interventions for groups with the lowest
socio-economic status. In summary, the reviewed stud-
ies demonstrate that social, economic, behavioural, and
commercial determinants form a clear social gradient
in dental health, fully consistent with M. Marmot’s
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theoretical framework [12] and confirming the need
for multilevel policies aimed at eliminating structural
inequalities. This evidence underscores the necessity of
addressing both individual and systemic factors to en-
sure equitable access to dental care.

Comprehensive analysis of individual, social,

and professional determinants

of population dental health

The set of determinants identified in dental health re-
search encompasses a wide range of individual behav-
ioural factors, socio-economic conditions, and profes-
sional characteristics of medical practice. A combined
analysis of these studies enables the formation of an
integrated understanding of risk formation mecha-
nisms and potential directions for improving preven-
tive strategies. At the individual behavioural level, sev-
eral studies emphasise the significant impact of dietary
habits - particularly excessive consumption of simple
sugars - on the development of inflammatory process-
es in periodontal tissues. In a narrative review, S. Shan-
mugasundaram & S. Karmakar [32] highlighted that ex-
cessive intake of fructose and sucrose triggers systemic
low-grade inflammation and dysbiosis of the oral and
gut microbiota, creating a metabolic background con-
ducive to the progression of periodontal lesions. From a
determinant’s perspective, dietary behaviour emerges
as a primary modifiable factor that initiates dysbiotic
and metabolic risk mechanisms. Hypercaloric intake
and the potentially addictive properties of simple sug-
ars are considered determinants that create a long-
term metabolic environment favourable to periodontal
disease progression.

The findings of a systematic review by T. Kusama et
al. [33] refine these observations, demonstrating a con-
sistent association between frequent consumption of
sugar-containing products and increased risk of perio-
dontal disease. For determinant analysis, it is important
that, regardless of study design, the frequency and pat-
tern of sugar consumption determine the intensity of
risk accumulation, not merely its presence in the diet.
Methodological limitations of cross-sectional designs
do not alter the overall conclusion regarding behaviour
as a key individual determinant.

The economic dimension of preventive interven-
tions, as shown in the systematic review by B. Zhang et
al. [34], demonstrates the potential of fissure sealants
and fluoride varnishes. More importantly, econom-
ic accessibility and standardisation of prevention act
as structural determinants that define the real-world
implementability of effective methods at the popu-
lation level. Variability in models and costs confirms
the need to adapt economic strategies to national re-
source contexts. Social gradients in dental health are
also confirmed in the study by I.C. Santos et al. [23],
which showed that lower educational attainment, low-
er income, and limited access to private dental care
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were associated with poorer oral health among older
adults in Portugal. From a determinant’s perspective,
these variables represent key features of the social
environment shaping health maintenance opportuni-
ties: education influences awareness, income affects
service accessibility, and family resources determine
the capacity to offset age-related risks. Additional fac-
tors (age, sex, smoking, body mass index) act as mod-
ifiers that amplify the effects of core social conditions.

Important epidemiological patterns were also
identified in the study by M. Usuga-Vacca et al. [35],
where analysis of data from the Comprehensive Social
Protection Information System showed that carries and
periodontal disease indicators closely correlated with
the frequency of consultations for metabolic and nu-
tritional disorders. From a determinant’s perspective,
this indicates that dental health is shaped by a complex
of medical and social factors, where systemic diseases
and nutritional disorders are not isolated conditions
but reflect broader social living conditions and access
to prevention. Identification of pathology clusters high-
lights the interaction between social and biomedical
determinants. The final dimension is the professional
and organisational level, as revealed in the study by
A.l. Hultquist et al. [21], where combined caries predic-
tion models showed a significant increase in accuracy
when social variables were included. In this context,
clinical risk assessment is incomplete without consid-
eration of social background, income, and family struc-
ture; thus, professional decision-making must be based
on integration of medical and social parameters.

The professional dimension is further complement-
ed by repeated mixed analyses of the Common Risk
Factor Approach, which demonstrated the presence
of barriers to implementing intersectoral approach-
es. These barriers are interpreted as organisational
determinants that define the healthcare system'’s real
capacity to control non-communicable and periodontal
diseases. A high level of knowledge does not guarantee
implementation in the absence of interprofessional co-
ordination and policy-level support.

Empirical analysis of interprofessional interaction
in dental prevention

The empirical stage of the study focused on examin-
ing the professional positions of dentists and general
practitioners regarding the integration of dental pre-
vention into the overall healthcare system. Analysis of
respondents’ answers showed a high level of awareness
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in both groups of the bidirectional relationship be-
tween periodontitis and systemic diseases. Dentists
more often indicated the maximum level of signifi-
cance of this relationship (69.64% chose 5 points),
whereas general practitioners more often rated it at
4 points (64.91%). Despite minor differences in rat-
ing categories, both groups unequivocally recognised
the impact of dental pathologies on general health as
a critically important consequence of untreated oral
problems. This conclusion confirms the need to inte-
grate the dental component into systems of prevention
and monitoring of general health.

In assessing the functional role of primary oral
screening, substantial differences were identified.
Dentists predominantly considered the initial exami-
nation to be the exclusive responsibility of dental prac-
titioners (60.71%), whereas the majority of general
practitioners (57.89%) noted its critical importance
for their own practice, primarily as a rapid visual as-
sessment for targeted referral of patients. This result
indicates the presence of functional discrepancies
that require clarification of responsibilities and inter-
sectoral interaction protocols. The integration of dig-
ital technologies revealed another area of divergence.
General practitioners more frequently used telemedi-
cine and mobile channels for continuous monitoring
and communication with patients (49.12%), whereas
dentists used such technologies mainly for internal
clinical processes and rarely engaged in remote con-
tact with patients (66.07%). This difference indicates
an uneven digitalisation focus: clinical optimisation
among dentists versus communication support among
general practitioners.

Analysis of key barriers to intersectoral collabo-
ration showed a clear difference in problem percep-
tion. Dentists most often identified lack of time among
primary care colleagues (58.93%) as the main factor,
whereas general practitioners pointed to the absence
of clear protocols and funding (66.67%) as the key ob-
stacle. Differences in prevention priorities were also
noted: dentists emphasised low health literacy in the
population (46.43% rated this 4-5 points), while gen-
eral practitioners paid greater attention to socio-eco-
nomic determinants, particularly financial barriers and
access to preventive measures. Based on the obtained
data, an additional summary table was created combin-
ing assessments of factors, barriers, and competencies,
illustrating the balance of consensus and divergences
between groups (Table 2).

Table 2. Summary assessment of dentists’ and general practitioners’ views on integrating dental prevention (n = 113)

Category Dentists’ view

General practitioners’ view

Conclusion

Significance of the impact
of periodontitis on general
health

Maximum score 5 (69.64%)

Consensus on critical
importance; minor differences
in ratings

Score 4 (64.91%)

Mandatory nature of
primary screening

Exclusive competence of
dentists (60.71%)

Role of general practitioners

Divergence in the functional
scope of competencies

(57.89%)
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Table 2. Continued

Category Dentists’ view

General practitioners’ view

Conclusion

Mainly internal clinical

Use of digital technologies processes (66.07% rarely)

Ongoing use for monitoring
and communication (49.12%)

Divergence in the focus of
digitalisation (clinical vs
communication)

Main barrier to Lack of time among general

Lack of protocols and funding

Divergence in problem framing

collaboration practitioners (58.93%) (66.67%) (operational vs systemic)
Priority prevention barrier | Low health literacy (46.43%) Fmangl:tlegamrirrizll‘lst;ssomal ifé?ﬁg%ﬁilgogf;?ggg;s

Source: compiled by the author

Analysis of the table indicates that, despite gen-
eral consensus between dentists and general practi-
tioners regarding the high significance of the impact
of periodontitis on patients’ overall health, systemic
differences persist between the groups in how mecha-
nisms of intersectoral collaboration in dental preven-
tion are understood. In particular, dentists display a
categorical position regarding the critical role of den-
tal diseases, reflected in the highest scores (5 points),
whereas general practitioners rate the impact at 4
points, which is related to the broader clinical focus
of their practice. Fundamental differences were iden-
tified in the question of whether primary screening
should be mandatory: dentists view it as their exclu-
sive competence, while general practitioners tend to
see themselves as having an active role in early detec-
tion of dental problems. This indicates a lack of clarity
in the functional distribution of responsibilities and
the absence of unified interdisciplinary action algo-
rithms. A similar situation is observed with respect
to digital technologies: for dentists, digitalisation is
associated mainly with internal clinical processes,
whereas general practitioners regard it as a tool for
continuous monitoring, communication, and coordi-
nation of care, which is critical for intersectoral in-
teraction. Assessment of collaboration barriers also
reflects different levels of problematisation: dentists
focus on operational difficulties, particularly the lack
of time among general practitioners, while gener-
al practitioners emphasise systemic constraints -
namely, the absence of standardised protocols and
adequate funding. A comparable dichotomy is also
observed in defining priority barriers to preven-
tion, with dentists emphasising patients’ individual
health literacy, and general practitioners emphasising
broader socio-economic determinants of health. Tak-
en together, these results indicate that intersectoral
collaboration in dental prevention is constrained less
by a lack of awareness of its importance than by dif-
fering professional perspectives and levels of respon-
sibility. This substantiates the need to develop shared
interdisciplinary protocols, aligned digital solutions,
and organisational interaction models that integrate
dental prevention into primary healthcare.

In summary, the results of the empirical stage
showed that although both professional groups rec-
ognise the critical importance of dental health for
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patients’ overall condition, there are significant func-
tional and organisational divergences. These relate to
the scope of competencies in primary screening, the
use of digital technologies, and prevention priorities,
which requires clarification of protocols and intersec-
toral planning. This level of detail makes it possible to
formulate specific recommendations for integrating
dental prevention into the public health system and op-
timising interaction between professional groups.

DISCUSSION

Integrating dental health into the healthcare system is
regarded as a multilevel process combinin g strategic
approaches, intersectoral interaction, and the day-to-
day practice of professionals. However, as the results
of this study show, a noticeable gap remains between
conceptual integration models and their practical im-
plementation. Differences in professional roles, lev-
els of digitalisation, approaches to primary screening,
and assessments of the significance of dental pathol-
ogies create a complex micro-level context that deter-
mines the effectiveness of implementing integrated
models in practice. These discrepancies make it nec-
essary to compare the findings with existing scientific
approaches and empirical observations. In the study
by E. Emami et al. [36], the integration of dental care
was viewed primarily as a systemic concept aimed at
overcoming structural barriers and expanding the role
of dental professionals in primary care. The main focus
was on creating integrated models as a general frame-
work for overcoming fragmentation and improving the
effectiveness of preventive work. In the present empir-
ical analysis, by contrast, the emphasis was on practi-
cal aspects of interaction between dentists and general
practitioners, specifically the assessment of functional
competencies, the use of digital tools, and barriers in
daily practice. The results showed that even with a high
level of awareness of the importance of dental health,
substantial structural and operational differences re-
main between professional groups. For example, when
assessing the significance of the impact of periodontitis
on general health, dentists more often gave the maxi-
mum score of 5, whereas general practitioners rated the
impact at 4. These data refine the systemic approach of
E. Emami et al., showing that, at the practical level, in-
tegration is hindered by differences in assessments of
professional roles.
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The national strategy for integrating dental health
presented by L.D. Rock & PJ. Allison [37] focuses on
macro-level coordination, infrastructure develop-
ment, and new methodologies to ensure intersectoral
interaction. In contrast to this strategic approach, the
empirical data of the present study detailed micro-lev-
el aspects of collaboration between dentists and gen-
eral practitioners. For example, assessment of com-
petencies in primary screening revealed a difference:
dentists considered it an exclusive dental competence
(60.71%), whereas general practitioners emphasised
the critical importance of this element for their prac-
tice (57.89%). Similarly, in terms of digitalisation,
asymmetry was observed: internal clinical use pre-
dominated among dentists (66.07%), whereas general
practitioners used digital technologies mainly for mon-
itoring and communication with patients (49.12%).
These findings specify the conceptual provisions of
NOHRS, demonstrating that strategic goals require de-
tailed alignment at the level of professional roles and
everyday work algorithms.

Comparison with the conclusions of M. Prasad et
al. [38] also underscores a shared focus on integrating
the dental component into primary healthcare. At the
same time, the nature of the identified determinants
differed substantially. In the review by M. Prasad et al,,
integration was viewed primarily as a systemic strategy
emphasising funding, interprofessional education, and
expansion of partnership models, whereas in the em-
pirical study the determining factors were profession-
al-organisational barriers, particularly differences in
functional competencies and roles in primary screen-
ing (60.71% of dentists versus 57.89% of general prac-
titioners). In addition, the influence of digital inequality
was noted: dentists rarely used remote technologies
(66.07%), whereas general practitioners actively used
them for patient monitoring (49.12%). The differing
priorities of the groups confirm heterogeneity in deter-
minant effects: dentists focused on improving individu-
al health literacy (46.43%), while general practitioners
focused on overcoming socio-economic barriers and
limited funding. Thus, the results show that effective in-
tegration requires not only systemic planning but also
alignment of roles, digital practices, and operational al-
gorithms at the micro level.

Analysis of the results in comparison with the find-
ings of R. Busse et al. [39] confirmed the key emphasis
on the systemic nature of prevention; however, the em-
pirical data of this study reveal much more pronounced
professional differences. For example, R. Busse et al.
emphasise the importance of harmonised protocols
for improving quality, whereas in the present study
their absence was identified as a critical problem by
66.67% of general practitioners, and dentists high-
lighted lack of time for additional tasks (58.93%). The
identified digitalisation asymmetry also demonstrates
uneven integration: general practitioners used digital
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technologies for patient monitoring almost twice as of-
ten as dentists. These data indicate that strategic recom-
mendations regarding digitalisation and harmonised
protocols require adaptation to the local context of pro-
fessional interaction. Comparison with M.A. Peres et
al. [40] confirms the key role of social and organisa-
tional determinants in shaping dental health. Unlike the
global analysis, where the main factors are inequality in
access, economic barriers, and structural constraints,
the empirical study identified a decisive influence of
local professional-functional aspects: distribution of
competencies, use of digital tools, and intra-profession-
al interaction barriers. Differences in approaches to pri-
mary screening and digitalisation underline that local
conditions and the specificity of interprofessional work
determine the effectiveness of integrating preventive
measures, even if global factors remain important.

Comparison with the results of S. Listl & T. Bar-
nighausen [41] indicates that the recorded differences
in perceptions of the significance of periodontal pathol-
ogy (69.64% of dentists versus 64.91% of general prac-
titioners) reflect micro-level differences in interaction
among professionals, whereas the authors interpret
dental health as a global indicator of social progress.
The identified difference in approaches to primary
screening (60.71% of dentists versus 57.89% of gener-
al practitioners) contrasts with the proposal by S. Listl
& T. Barnighausen for unified metrics, demonstrating
the lack of standardisation of practices at the level of
professional interaction. The asymmetry in digitalisa-
tion (66.07% internal processes among dentists versus
49.12% patient-oriented tools among general practi-
tioners) also does not align with the authors’ approach,
which emphasises digital indicators as a component of
assessing social progress.

Comparison with the review by R. Venturelli et
al. [42] indicates a shared trend of insufficient integra-
tion of dental prevention into the healthcare system. In
socially vulnerable groups in Britain, key outcomes in-
clude high prevalence of caries and periodontitis, while
in the present study discrepancies are manifested in
functional approaches between dentists and general
practitioners. The main barriers identified were relat-
ed to interprofessional interaction: lack of time among
general practitioners (58.93%) and lack of protocols
(66.67%). At the same time, the high awareness among
dentists regarding the role of periodontitis contrasts
with the low level of health literacy among vulnerable
groups described in British studies. The digitalisation
differences do not have a direct analogue in R. Venturel-
li et al,, but they reflect a similar problem of uneven ac-
cessto preventive tools—atthe populationlevel in the UK
and at the level of professional roles in the local context.

The present study confirmed that financial barri-
ers, social determinants, and the absence of clear pro-
tocols affect the effectiveness of dental prevention, con-
sistent with the conclusions of G. Dunleavy et al. [43]
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on inequalities in access to treatment and resources.
The active use of digital technologies by general prac-
titioners (49.12%) may potentially reduce caries pro-
gression and associated costs, in line with modelling
of preventive measures in high-risk groups. These data
indicate that integrating the dental component into the
healthcare system requires simultaneous considera-
tion of professional, organisational, and social factors at
both local and population levels. The economic conse-
quences of caries among children become significantly
more pronounced in families experiencing difficult life
circumstances. Limited family resources increase the
risk of inflammatory processes in periodontal tissues,
which correlates with the empirical findings on the re-
lationship between social background and dental disor-
ders. Comparison with the work of A. Vukovic et al. [44]
shows that socio-economic factors substantially deter-
mine oral health: in Western Europe, children have a
lower risk of caries compared with Eastern European
countries, while in the local study the impact of peri-
odontitis on general health was indicated by 69.64%
of dentists and 64.91% of general practitioners. Differ-
ences in perceptions of the role of primary screening
reflect intra-professional differentiation, analogous to
socio-economic imbalances in access to dental care.
Comparison with the study by S. Shanmugasundar-
am & S. Karmakar [32] confirms the impact of excessive
sugar consumption on the development of inflammato-
ry periodontal processes and increased risk of systemic
complications. In the present study, dentists and gen-
eral practitioners recognised the importance of dental
pathologies for patients’ overall health, while noting
differences in perceptions of the role of primary screen-
ing and the use of digital technologies for monitoring.
Both studies highlight the need for early identification
of risk factors and preventive measures, confirming the
importance of simultaneous emphasis on clinical and
organisational aspects of preventing dental diseases.
Comparison with F. Al-Habib et al. [45] demonstrates
that physicians’ high awareness of the link between
periodontitis and systemic diseases is consistent with
the present study, where dentists and general practi-
tioners noted the critical impact of dental pathologies
on general health. Differences in perceptions of the role
of primary screening and the focus of digitalisation in
the local study contrast with the correlation between
awareness and frequency of referrals to dental practi-
tioners reported in that work. The study by E. Akbeyaz
Sivet et al. [46] confirms the importance of improving
paediatricians’ knowledge about oral health, aligning
with results where general practitioners highlighted so-
cio-economic determinants and financial barriers as key
prevention factors. Both studies emphasise the need for
an integrated approach and interprofessional coordi-
nation for effective prevention of dental diseases, while
also demonstrating that translating conceptual strate-
giesinto practice requires specific micro-level solutions.

V. Kosenko I

Overall, the findings demonstrate that the effec-
tiveness of integrating dental health into the health-
care system is determined not only by broad strategic
orientations but also by the concrete conditions of
professional interaction. The identified differences in
role perceptions, approaches to primary screening, and
the use of digital technologies confirm the presence of
structural and functional barriers that complicate the
practicalimplementation ofintegrated models. The com-
prehensive analysis indicates that achieving consisten-
cy between conceptual recommendations and everyday
operational algorithms requires a systematic review of
professional functions, standardisation of protocols,
and strengthened interprofessional communication.

CONCLUSIONS

The study produced comprehensive conclusions sum-
marising the theoretical positions and the results of
the empirical component, including quantitative sur-
vey data. The findings confirmed the strategic impor-
tance of dental health as an integral indicator of social
determinants and the effectiveness of the public health
system. The analysis demonstrated that dental health
functions as a sensitive marker of social inequality,
since clinical indicators such as caries prevalence and
tooth loss show a direct relationship with income,
education, and living conditions. The empirical study
confirmed a high level of specialists’ awareness of the
relationship between periodontitis and systemic con-
ditions, reflected in dentists’ selection of the maximum
significance score (69.64%) and the predominance of
a score of 4 among general practitioners (64.91%).
The analysis revealed functional differences in defin-
ing the role of primary screening: 60.71% of dentists
consider it an exclusive competence, whereas 57.89%
of general practitioners emphasise its necessity for
patient referral. Digital technologies are used une-
venly: general practitioners use telemedicine tools in
49.12% of cases, while 66.07% of dentists limit digital
use to local internal clinical processes. Key interaction
barriers also differ: dentists report time constraints
(58.93%), while general practitioners report lack of
protocols and funding (66.67%). The results indicate
the need to standardise procedures and strengthen in-
terprofessional coordination. Thus, the study findings
confirm the need for systemic changes, including up-
dating regulatory and financial support, scaling pre-
ventive programmes, and developing interdisciplinary
interaction supported by technological resources. The
data indicate that integrating dental health into the
public health system is a justified, evidence-based,
and socially significant direction.

The study limitations are that the results may par-
tially reflect the subjectivity of respondents’ answers
and uneven regional representation, which limits
generalisation of conclusions to the entire healthcare
system. Future work should focus on developing and
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Banenrnna KoceHko

Kangupar MeauIHUX HayK, BUK/Iaaq

JKuTOMUPCBKUI MeINYHUM IHCTUTYT

10002, Byn. Benuka beppuuiBceka, 46/15, M. JKutomup, YkpaiHa
https://orcid.org/0000-0002-4486-8317

CrtomaroJioriuHe 3J0pOB’A K CK/IaJj0Ba 'POMa/iCbKOro 310pPOB’A:
npood/ieMa MiKCeKTOpa/IbHOI B3a€MO/Iii CTOMATO/IOTIB i MePBUHHOI JIAHKH

AHoTargisg. MeTow Aoc/imkeHHs 6yJI0 OI[iHUTH POJIb CTOMATOJIOTIYHOTO 3/I0POB’S K CKJIaZJ0BOrO €JIeMEHTY
CUCTEMU TPOMa/ICKOr0 3JI0pOB’Sl Ta BU3HAYUTHU KJIOYOBI YMHHUKH, IO BIUVIMBAOTb Ha HOro piBeHb.
MeTopoJi0risl ck1aZasacsd 3 KOMIJIEKCHOTO aHasli3y HayKOBOI JliTepaTypH 100 COLjia/IbHUX, NOBEiIHKOBUX
Ta OpraHi3alilHUX JeTepMiHAaHT CTOMATOJIOTIYHOrO 3JI0POB’Sl, Ta IMPOBEJEHOT0 AHOHIMHOIO OHJIAWH-
aHKeTyBaHHA cepef; 113 sikapiB-cTOMaTOJIOTIB Ta JiKapiB MEPBUHHOI JIAHKU JAJiS OLiHKM IXHIiX MOIJIAZIB
Ha MDKCEKTOpa/JbHy B3aeMoJil0 y cbdepi mnpodinakTuku. Pe3ynbTaTh [JOCHiKEHHS 3acCBiJUMJIH, 10
CTOMAaTOJIOTIYHE 3/10POB’sl € KPUTUYHUM iHZMKATOPOM COLiia/IbHOI HEPIBHOCTI Ta 3araJibHOI'0 CTaHy 3/10pOB’sl.
Y npodeciiiHiil oniHLi pecnioHeHTIB 69,64 % cTOMATOJIOTIB BiZl3HAYU/IN MaKCUMaJsibHe 3Ha4YeHHs (5 6aiB)
BIJIUBY HeJIIKOBAaHMX 3aXBOPIOBaHb POTOBO{ MOPOKHUHU Ha 3arajbHe 3/10poB’sl, ToAi sk 64,91 % JikapiB
MepBUHHOI JJAHKH OLIIHUJIM HOT0 Ha 4 6aJy, M TBEep/XKYI0YH BUCOKUH piBeHb 06i3HaHOCTI I110/10 BOCTOPOHHIX
3B’a3kiB. [Ipu npomy 60,71 % cToMaTo/IOTiB BBaXKajld MEPBUHHUN CKPUHIHT BUKJ/IIOYHOI KOMIIETEHIIEIO
cToMaToJiora, a 57,89 % sikapiB MepBUHHOI JIAHKU — YaCTUHOIO CBO€E] MpaKTUKHU. BukopucTaHHsa nudpoBUX
TEXHOJIOTIH [I/I1 MOHITOPUHTY Nali€HTIB BiAzHauuau 49,12 % JiikapiB NepBUHHOI JIaHKH, TOAL 9K 66,07 %
CTOMATOJIOTIB 3aCTOCOBYBaJIM IX IEPEBAKHO JJisI BHYTPIIHbOKJIIHIYHKX mporeciB. OcHOBHI 6Gapepu
criBmIpali BKJIWOYa/IM Opak MpoToKoJIiB i piHaHcyBaHHA (66,67 %) Ta 06MexxeHHs dacy y KoJier (58,93 %), a
npiopyuTeTH NpodiIaKTUKH PO3XOAUIUCS MiXK COLlia/IbHO-eKOHOMIYHUMH YUHHUKAMU Ta HU3bKOI0 MeJIUYHOI0
rpaMmoTHicTIO (46,43 %). [IpakTUYHA 3HAYYINICTh AOCJiMPKeHHS MOJsAraE y GopMyBaHHI 10Ka30BOi OCHOBU
ZIJIs1 pOo3pOOKH iHTerpoBaHUX NPOQIIaKTUYHHUX CTPATETiH i MiXKCEeKTOpa/JbHUX MPOTOKOJIIB, CIIPSIMOBAaHUX Ha
3MeHILEeHHS Collia/IbHUX HePiBHOCTEN Ta NMiZiBUILleHHS eeKTUBHOCTI CTOMATOJIOT{YHOI0 3/10pOB’sl HACE/IEHHS

KirouoBi ciioBa: poToBa MOPOKHUHA; COLliaibHI leTepMiHaHTH; podiJakTUKa; Kapiec; mapoJOHTUT
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TI'ocniTasbHA OLiHKA MeJJUYHHUX TEXHOJIOTIH AK iIHCTPyMeHT NPUMHATTA
yIpaB/IiHCbKHUX pPillleHb: MeTOA0/IOTIYHHI aHaJTi3

AxkryanbHicTb. CyyacHa cucTeMa OXOPOHH 3/10pOB’sl NoTpebye epeKTUBHUX MeEXaHi3MiB OLIHKU MeJUYHUX
TexHoJiorii (OMT) Ha piBHi 3ak/naziB oxopoHu 310poB’s (303) a1 3a6e3nedyeHHs] HAYKOBO OGI'PYHTOBAHOI0
BIPOBA/PKEHHS iHHOBAIil, ONTHUMIi3alil pecypciB Ta MigBUILeHHSA AKOCTI MeJUYHOI JonoMoru. BigcyTHicTb
CUCTEeMHOTr0 miaxony Ao rocrnitasbHoi OMT Moxxe MpU3BOAUTH /10 HeePeKTHBHOIO BUKOPHUCTAHHS pecypciB,
NPUUHATTS HEOOI'PYHTOBAHUX yIPaBJIiHCbKUX PillleHb | pU3UKY [1J/1s1 NALiEHTIB.

Lisb: 06IPyHTYBATH Ta PO3POOUTU AOPOXKHIO KapTy MpoBeAeHHs oliHloBaHHS MT Ha piBHi 303 misxom
azanTtaunili MixkHapogHOI MeTogoJorii rocmitajsbHoi OMT g0 yMOB BIiTUM3HAHOI NPAKTHKU 3 METOIO
3abe3nevyeHHs] KOMIJIEKCHOI OL[iHKU KJIiHIYHOI, eKOHOMiuHO{, opraHisaniiHoi Ta crpaTeriunoi e¢pekTUBHOCTI
MeJUYHUX TEXHOJIOTIH i MiATPUMKHU 06I'PyHTOBAHUX YIIPABJAiHChKUX PillleHb 1[0/[0 iX BIPOBA/PKEHHSI.
Marepiasm Ta MeroAu. Y [0CAi/PKeHHI BUKOPHUCTAHO METOJM aHaJi3y Ta CUHTe3y AJis y3araJbHeHHS
MID>KHapOZHOTO M HalioHa/JbHOTro AocCBifgy BnpoBagkeHHA OMT, KOHTeHT-aHaJli3 HOpMaTUBHO-NIPAaBOBUX
aKTiB Ta cucTeMaTusanin migxonaiB mo rocmitasbHoi OMT. IHopmaniliHO 6a30r0 cTaau MyOGJiKallil
PubMed Ta Cochrane Library, pekomenganii EUnetHTA, AdHopHTA, DACENTA Ta maTepiasu miJIOTHUX
NpPOEKTIB B YKpaiHi.

Pe3ynbTaTH. Y3araJjbHeHO CTPYKTYpOBaHUU airopuTm rocmuitasbHoi OMT, mo BK/IOYAE M'STh KJIKHYOBUX
eTaliB, BU3HAYa€ POJIi MyJAbTHUAMCLUIIIHApHOI po6ovyoi rpyny Ta iHTerpye iHCTPYMEHTH [Jisl OLiHKHU
KJiHi4YHOI, eKOHOMi4yHOi, opraHisaniiHoi Ta cTpaTeriuHoi edekTuBHOCTI MeguyHOi TexHosorii (MT).
3amponoHoBaHi mifxogu 3a6e3MevyyrTb MPO30PIiCTh Mpoliecy, OOI'PYHTOBAHICTb pilleHb, ONMTHUMIi3aliio
pecypciB Ta IpOrH03yBaHHS KOPOTKO- i JOBrOCTPOKOBUX GpiHaHCOBUX HACTIAKIB.

BucHoBKH. 3aCTOCYBaHHS KOMILJIEKCHOTO NiaxoAy fio rocnitasbHol OMT f03BoJisie npuiiMaTH 06IpyHTOBaHI
ynpaBJliHChbKI pillleHHS 1110/10 BNPOBAa/PKeHHS a60 BUydeHHsA MT, 3MeHUIyI0OUM PU3WKU HEOOIPYHTOBAHUX
pimeHb, ctuMyatoe iHHoBauil y 303 Ta miAgBUILye JOBipY CTEUKXO1e/PiB.

KirouoBi c/ioBa: rocmiTasibHa OLiHKA MeJUYHHUX TEXHOJIOTiM, MiHi-3BiT, My/bTUAMCUUIIJIIHAPHA KOMaH/Ia,
3aKJI1a/l OXOPOHHU 3/10POB’sl, BIPOBA/PKEHHS MeJJMYHUX TEXHOJIOTIH.

AKTYAJIBHICTB

Y cydacHux ymoBax TpaHcdopmalii cucteMu oxopo-
HHU 3/10pOB’sl YKpalHH, 1[0 CYNPOBOKYETbCS pedop-
MyBaHHAM iHaHCYBaHHS, JeleHTpasi3aliero ynpas-
JIIHHA Ta 3pOCTaHHA aBTOHOMIi 3akJaJiB OXOPOHH
30poB’s (303), oco6yuBOI aKTyaJbHOCTI HabyBae
NUTAaHHA paLiOHA/JbHOTO BUKOPUCTAHHA peCypcCiB.
OfHOYaCHO 3 UM CIOCTEpPIraeTbCs CTPIMKUU poO3-
BUTOK Ta aKTUBHe BIPOBA/KEHHS HOBUX MeJUYHUX

Suggested Citation:

TexHosorid (MT), 1m0 CTBOPHOE AOJATKOBI BUKJIHUKHU
s kepiBHUKIB 303 y YacTUHI NPUAHATTS 0GI'PYHTO-
BaHUX yIpaBJiHCbKUX pimeHsb [1].

Oninka MenuyHux TexHosorii (OMT) € BuU3Ha-
HUM Y CBITI iHCTpyMEHTOM MiATPUMKH HPUUHATTI
pileHb, mo 6a3yeTbC HA KOMIJIEKCHOMY aHaJi3i
KJIiHiYHOI epeKTUBHOCTI, 6e3MeKH, eKOHOMIYHOI /10-
LIJIbHOCTI, OpraHi3aniHuX, COLjia/ibHUX Ta €TUYHHUX
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acnekTiB 3acrocyBaHHs MT. Ha HanioHa/ibHOMY piBHI
OMT BHUKOPHCTOBYETbCS AJisi GOPMYBaHHS MOJITUKU
BiZILIKOJyBaHHHA, OHOBJIEHHA CTAaHJApPTIB JIIKyBaHHA
Ta NPUMHATTA CTpaTeriyHux pimeHbp BopHouyac came
303 € 0OCHOBHOIO TOYKOIO BIIPOBa/KEHHS HOBHUX 1 iH-
HoBauinHux MT y npakTUKy HaZlaHHA MeJJU4HOI 10T10-
Moru [2-4].

locnitanpHa OMT pgo3BoJiie afanTyBaTH HpHH-
LIMIIY 0KAa30BO1 MEAUIIMHU Ta EKOHOMIYHOTO aHaJli3y
Jl0 KOHKpeTHUX yMOB JissibHOCcTi 303. BoHa 3a6e3mne-
4y€ MOXKJIUBICTBh OLLIHUTHU JOLIJIbBHICTD BIPOBa/PKEHHS
a6o BusyyeHHs1 MT 3 ypaxyBaHHAM npodisiio 3akaany,
CTPYKTYpH Mali€HTiB, KaZpoBux Ta ¢$iHAHCOBUX pe-
CypciB. 3anpoBa/)KeHHs LbOTO IHCTPYMEHTY CIpHUSE
MiIBUIEHHIO PO30POCTi NMPOIeCiB 3aKyiBesb, edek-
THBHOMY IJIAaHYBaHHIO OI0/PKETY Ta MOKPALEHHIO KO-
CTi MEAUYHOI JJOTIOMOTH.

Oco6siuBy wLiHHiCTH rocmiTaibHa OMT Mae ajd
303 i3 BUCOKOIO [JIarHOCTUYHOK Ta ONepalilHOoI aK-
TUBHICTIO, ie BAKOPUCTOBYETBCA INUPOKUK crieKTp MT
i e pu3uku HeepeKTUBHUHN iHBeCTULIH € HANOGIIbLI
3HayHUMU. CaMe TOMy ajanTalis MeTO/0JIOTIYHUX
MiAX0AIB 10 HALiOHAJIbHOTO BUMIpPY CUCTEMU OXOPOHHU
3/I0pOB’Sl € aKTya/IbHUM 3aB/JJaHHSIM.

Ilisib: 06IPYHTYBATH Ta PO3POOUTH JJOPOXKHIO Kap-
Ty npoBeZieHHs onjiHioBaHHA MT Ha piBHI 303 misaxomM
azanTtanili MiKHapoAHOI MeTOZO0JIOTil TIoCIHiTa/lbHOI
OMT pmo yMOB BITYM3HAHOI NPAaKTHUKHU 3 METOIO 3a6e3-
Me4YyeHHsI KOMIJIEKCHOI OIIIHKM KJIIHIYHOI, eKOHOMiY-
Hol, opranisaniiHoi Ta cTpareriyHoi edpeKTHBHOCTI
MT i mifTpUMKH OGI'PYHTOBAaHUX YIPaBJIHCBKUX pi-
LIeHb L0/0 IX BIPOBA/PKEeHHS.

MATEPIA/IN TA METO/IN

Y npoBeieHOMY [0CJiIKEHHI 3aCTOCOBAHO KOMIIJIEKC
3araJlbHOHAyKOBUX METOJIB JOCJIPKEeHHd, 30KpeMa
BHKOPUCTAaHO METOJAY aHalli3y Ta CUHTe3y [JJs y3a-
raJbHEHHs MDXXHApOJHOI'0 Ta HAliOHAaJbHOIO [OCBI-
Ay BrnpoBamxkeHHss OMT, kOHTeHT-aHa/i3 HOpMaTHUB-
HO-TIPAaBOBUX aKTiB i JOKyMeHTiB y cdepi oxopoHHU
3/I0pOB’S, a TAaKOX CHUCTeMaTH3allif0 MiAX0/iB 10 MpPo-
BeJleHHA rocmitagabHoi OMT.

IHdopmanifiny 6a3y [JOCHaiIKeHHS CTAaHOBUJIU
HaykoBi nmy6Jikanii 3 6a3 ganux PubMed Ta Cochrane
Library, pexkomenparii MiXHapoJHHUX oOpTraHizauii
(EUnetHTA, AdHopHTA, DACENTA), maTepia/u misoT-
HUX NIPOEKTIB i3 BIpoBaJpkeHHd rocuitajsbHoi OMT B
Ykpaini. [lomyk my6sikarnii mpoBoguBcs 3a YiTKO BU-
3HAaYeHUMH KJIYOBUMHM CJI0BAaMH Ta KOMOiHaLissMM
TepMiHiB, BKJ/I0o4HO 3 «health technology assessment»,

I Hospital-based health technology assessment as a tiol for managerial decision-making: Metholodological analysis

«hospital-based health technology assessment»,
«mini-report», ««mini-report», «budget impact anal-
ysis». JlaHi 3 BifiOpaHuX [pKepeJs aHaJi3yBaJuCs 3a
ponomoroto nigxony PRISMA: npoBeneHo noeTanHui
Bif6ip, cMHTE3 OTPUMaHUX pe3y/bTaTiB Ta CUCTeMa-
TH3allil0 NpPaKTUK BHOPOBAa/PKEHHS Ta INPOBEJEHHS
rocrnitanbHol OMT B Ykpaina Ta 3a KOpZJOHOM.

PE3YJIBTATHU TA iX OB OBOPEHHSA
[lna edpexktuBHOrO BHpoBamkeHH MT HeoO6XigHUN
CUCTEMHMU Ta KOMIUJIEKCHUHM MiJXiJ A0 iX OIljiHIOBaH-
Hf, IKMW OXOIUIFOE KJIiHIYHI, eKOHOMIiuHi, opraHisa-
LiMHI Ta CTpaTeriyHi acnekTU. Y IbOMYy KOHTEKCTI
European Network for Health Technology Assessment
(EurEUnetHTA) po3po6usia 6a3oBy Mogesb ajast OMT -
HTA Core Model®, 1110 BpaxoBYe 1oJio>keHHs JJupeKTu-
BU EBporneiicbkoro [lapiamenTy Ta Pagu €C 2011/24/
EU, cipsiMoBaHoi Ha po3BUTOK criBnparni y chepi OMT
Ta OOMiH HayKOBO-IPaKTH4YHOIO iHdopMalieo Mix
Kkpainamu EBpomneiicbkoro Corsy [5].

Ha ocnoBi HTA Core Model® ininiaTuBa Adopting
Hospital Based Health Technology Assessment (Ad-
HOPHTA) Bu3Hayusa KJ/IOYOBi acleKTH, HeoOXimHi
s npoBeneHHss OMT came Ha piBHi 303 Ta po3po6u-
s1a bazoBy mogenb rocritanbHoi OMT [6, 7]. Pe3ynbra-
TH OL[iHKH Y [[bOMY Ii/IX0/1i 0pOPMJIIOIOTHCS Y BUIIA/]
3BiTiB, AKi MOXKyTb OYTH NpesCTaBJeHO MOBHOIO aHa-
JITHYHOIO $OpPMOI0 ab0 CKOpPOUYEHOW - y MiHi-3BiTi 3
rocnitasbHol OMT (MiHi-OMT).

Mini-OMT € KOpPOTKOW Ta CTPYKTypoBaHOIO ¢op-
MO0 OLIiHIOBaHHf, NPU3HAYEHOK [JJI OllepaTUBHOI
NiJTPUMKH YNIPaBJiHCbKUX pimleHb y 303. BiH MicTUTB
KJIIOYOBY iH$OpMaIito, HeoOXiHY AJisl OLIHKHU JOIiIb-
HOCTi BIpOBa/KeHHs1/BUJIy4yeHHs1 KOHKpeTHoi MT y
peasbHil kJaiHiYHIN npakTuni. g dopma 6ysna pospo-
6s1eHa y 2000 poui laHcbkuM neHTpoM OMT (Danish
Centre for Health Technology Assessment - DACENTA)
I opraisanil npuj0aHHs MeJUYHUX BUPOGIB A
303 Ta cTUMYy/IFOBaHHS KOMIIJIEKCHOTO MiAX0AY J10 OLii-
HIOBaHHS NepeJ HOBUMU iHBecTULiAMU. [J1s LisicHOTO
CIPUHHATTSA Ta ePeKTUBHOI'0 BUKOPHUCTAHHS MiHi-3Bi-
Ty HeOoOXiIHO BUAIIUTH MO0 KJII0YOBi XapaKTepHUCTH-
KU. BOHM Bi06pa)kaloTh NPUHLHUIK CTPYKTYPOBAHOI
nozadvi iHpopmariii, MBUAKOI OLIHKY Ta KOMIIJIEKCHOTO
niixoAy A0 NPUMHATTA YNPaBJIiHCbKUX pilmeHb y 303
(puc. 1) [8, 9]. MiHi-3BiT i3 rocnitasbHoi OMT ckiaza-
€TbCSA 3 II'SITU OCHOBHUX PO3/iJiB, sIKi 3a6e3ne4yTh
KOMIZIEKCHUHM aHani3 MT Ha Bcix piBHAX, BKJIIOYAO4HU
epeKTHUBHICTb, 6€3MEeYHICTh Ta JOLIJbHICTL BIPOBa-
JokeHHa MTy peanbHilt kiainiuHiM npakTrni 303 (puc. 2).
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© MiHi-3BIiT Ma€e 06MexXeHUH 06CAT Ta BKJIIOYAE JHIIe HalBaxnBimi acnekTd MT (kiiHiuHA edeKTHUBHICTD,
6e3neka, BUTPATH Ta BIJIUB Ha OpraHisalio HaZlaHHs MeJu4HuX nocayry 303)

e MiHi-OMT npusHaueHa /15l NPOBeJI€HHS LIBU/IKOI OL[iHKH, 1110 TOTpebye 06MexeHi 4acoBi NpOMIXKKH A1l oro
MiAroTOBKU

eMiHi-OMT BUKOPHUCTOBYIOTb JJIs1 OLLIHKH HOBUX Ta NepcrneKTUBHUX MT, 1151 1KMX 06MexeHa JoKka3oBa 6a3a Ta
He3HaYHUU MacHB JJaHHX I[0/[0 KJIIHIYHOT0 BUKOPHUCTAHHS

eTaka popMa 3BiTy aJaTyeThCA 10 KOHKPeTHUX oTpe6 303, 1[0 po6UTD 1l 3pyYHUM iHCTPYMEHTOM JJIs
ONepaTHBHOr0 BUKOPUCTAHHS

Pucynok 1. OcHOBHI XapakTepucTUKU MiHi-OMT

*HABO/JUTHCSI KOPOTKUH OIJIsAJ pe3yJIbTaTiB 3 06IPYHTYBAHHAM J0Li/IbHOCTI BpoBaikeHHs1 HOBoi MT B mpakTuky 303

eX TO npornonye MT?

*X TO CKJIaB 3BiT 3 rocnitasnbHo 1 OMT?

ey U iHIII 3aLjiKaBJIeH i CTOPOHU J0J1y4a/IUCA 10 IPONO3ULii?

*Yy K MOXJI UBUH KOHJIi KT iHTepeciB?

o4 Y 6YJIM J0JIy4YeHs J10 3BiTy npo rocuitanbHy OMT ekcniepTu?
eMeT a Ta IlpeJ MeT 3BiTy 3 rocnitajabHo 1 OMT 3a TexHoJiorie 1o TICO

*Yyy IPOBOJMUBCA BiZINOBIAHUM oA/ aiTepaTypu?

o4y 3BiT npo rocnitasbHy OMT MicTUTB J0aTKOBI MaTepiaiu/gaHi?

e sIKa AIKICTb BK/IKOYEHOI iHdopManii/ganux/gocaimkeHb?

eniepesliKk BUKOPHUCTAHHUX JKepeJ

*4l BelyThCs SIKi-HeOY1b NOTOYHI JocimkeHHs MT, sika OLiHIOEThCSA?

eKJIiHiYHA ePEeKTHUBHICTh

eGe3MneKa NaljieHTiB

*eKOHOMIYHI aclleKTH

eopraHizauiizi acnekTu

eCTpaTeriyHi acneKkTH

eiHIIi MOTEHI[IHHO BAXKJIMBI aclleKTH, sIKi BapTO BpaxyBaTH

*06rOBOPEHH 51 HEBU3HAYEHOCTI

ey 1 3anponoHoBaH a MT 6yJia BipoBa/pkeHa y iHm ux 303 o6JiacTi/kpai HU a6 0 3a KopJ0HOM?

ey 1 3anponoHoBaH y MT nponoHye 6yAb-siK Ui BifNOBIAHUH epKaBHUM/Mi>)KHApOAHU 1 opraH a6 o opraHisayis?
e Ki pekoMeHzaui i AaH i Ha ocHoBI npoBegeHo i OMT?

*Yy U € NpONo3uli i 1110/ 0 HACTYNHUX KPOKiB?

Pucynok 2. Crpykrypa MiHi-OMT Ta K/1t040Bi po3ziiu /151 KoMIuleKCHOro aHasizy MT Ha pieni 303

IIpumiTku: po3pobeHo aBTopamu Ha 0cHOBi pekomeHparliii EUnetHTA, AdHopHTA ta DACENTA
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Takuil miaxiz [03BoJISI€ IHTErpyBaTH Pi3HI acnek-
THU OLIHIOBaHH{, 3MEHIIYIYM PU3UKHU NPUHHATTA pi-
1IeHb 6e3 HaJIe)XKHOI'0 HAayKOBOI'0 OBI'PYHTYBAaHHSA Ta
Ccrpude BIPOBaJXeHHIO iHHOBanin y 303. Kpim Toro,
cTpykTypa MiHi-OMT 3a6e3nedye MBUAKUN AOCTYT 10
KJIOYOBUX JIaHUX [y KepiBHUIITBA 303, 1m0 0CO6JIU-
BO Ba)XKJIUBO IIPpH ONEpPaTUBHOMY NPUHHATTI pillleHb
110/10 BIPOBa/KeHHs /BuydeHHs MT.

Jua BnpoBamxeHHA rocrnitasibHol OMT B Ykpai-
Hi 6ysa po3pobGseHa JlopoXKHsS KapTa, fKa BU3HAYaE
KJIIOUOBI eTanu, NoCaAiJOBHICTD Aik Ta BiiMOBijaibHUX
y4acHUKIB mporecy. BoHa BpaxoBye HallioHaJbHUM
KOHTEKCT, IHCTUTYLiMHI MoxuBoCTI 303 Ta MiXHa-
poaHUM AocBij. BukopucrtanHa JJopoKHBOI KapTH fK
NpaKTU4YHOTro iHCTpyMeHTY AJa 303 € AOLIIBHUM 3
KIJIBKOX KJII0YOBUX IPUYHUH:

1. CTpykTypoBaHicTh npouecy. BusHaueHHs 4iT-
KUX eTalliB NpoBeJieHHS OLiHKH! JJ03BOJIAE BCIM y4ac-
HHMKaM po6o4oi rpynu po3yMiTH 3aBJaHHS Ta Tep-
MiHM IX BUKOHaHHA. TaKUMM MNiAXiJlT YHEMOXJIHUBJIOE

I Hospital-based health technology assessment as a tiol for managerial decision-making: Metholodological analysis

XaO0THUYHICTh Ipolecy abo MPOMyIeHHS BaKJIHUBUX
eTalnis.

2.3abe3neyeHHs1 Mpo30opocTi Ta miA3BiTHOCTI. Kox-
HUH eTal OLiHKU € NPO30PUM Ta 33l0KyMEHTOBAaHUM,
1110 MiZIBUILYE 1OBipy /10 pe3y/IbTaTiB OL[iHKHU 3 OOKY Ke-
piBHuITBa 303 Ta iHLIKX 3a1ikaBJeHUX 0Ci0.

3. OnTuMisania pecypciB. BUKopucTaHHa Takoro
iHCTpYMEHTY [03BoJISIE €DEKTHBHO 3a/y4aTH JIIOJ-
cbki, piHaHCOBI Ta MaTepiasibHi pecypcH.

JlopoxkHs1 KapTa npoBeZeHHs rocuitajbHol OMT,
sdKa Oy/sa po3pobJieHA Ta anmpobOBaHa y MIJIOTHUX
npoeKTax Ha 6asi HamioHanbHOro iHCTUTYTY ceplie-
BO-CYAMHHOI Xipyprii imeHi M. AMocoBa Ta KomyHaJ/ib-
HOI0 HeKoMepLiiiHoro mignpueMcrsa «HixkHUHCBKa
LleHTpa/IbHa MicbKa JiikapHA iMeHi Mukosnu lanunb-
KOI'0», MiCTUTh 5 OCHOBHHUX €TalliB, KOXKeH 3 SIKUX Ma€E
Ha MeTi 3ab6e3nedynTH 4YiTKy oprasisaniro mnporecis,
KOOpAMHALII0 AiM MiX yYaCHUKaMU NPOBeJEHHS Ioc-
nitasbHol OMT Ta MakcuMaJIbHY ePeKTHUBHICTh BIPO-
Ba/pkeHHA (puc. 3) [10].

po3po6ka npodinto po6oyoi
IpyMNy CrieniasicTis, AKi
6yayTh 3ajyyeHi 10
NpOBe/IeHHs rocniTaabHOI
OMT

3aTBep/pKeHHs CKIafy
po6oyol rpyny, ska
BKJII0YaJla eKCIEePTIiB Pi3HUX
crel{ia/IbHOCTeH,
Heob6XiHuX AJisd BcebiuHOoT
OMT Ta nm1aHy po6oTu

npoBe/ieHHs1 6a30BOTr0
HaBYaJIbHOT'O KyPCy 3 OCHOB
rocnitaibHol OMT,
CIIPSIMOBAHOTO Ha
MiIBULEHHST KOMIIETEHI[in
Y4acHUKIB po6oyol rpynu

BU3Ha4YeHHS KPUTepIlB
Big6opy MT

nomnepeHiu CKPUHIHT

BHU3HA4YEHHs NpesMeTy i
1jiJied 3any1laHOBaHOI
rocnitaapbHol OMT

BU3HAYeHHA BHYTpIIIHIX Ta
30BHILIHIX excriepTiB A
pelleH3yBaHHs MiHi-3BiTy 3
rocnitaabHol OMT 3 MeTolO
3a6e3meyeHHs
06’€KTUBHOCTI Ta IPO30POCTi
TIPOBe/IeHOT OLIHKH

NpoBe/ieHHs BceGiuHol
ouiHku o6panoil MT
BiZimoBiAHO 0
3aTBepP/AXKEHOro IJIaHy,

| |BK/II0YAI0YH OLIHKY KJIiHIYHOT

edeKTHUBHOCTI, EKOHOMIYHOT
JOLJIBHOCTI T
opraHisaninHux i
CTpaTeriyHUX acneKkTiB

opopMJIeHHs MiHi-3BiTY 3
rocritasibHol OMT, i3

ONPUJIIOAHEHHS
diHaspHOrO 3BiTY 3
rocnitaabHoi OMT 3 meTol0
iHpopMyBaHHS: BCixX
3aliKaBJIeHUX CTOPIH

NPUMHATTS pillleHHs 110/0
BIPOBa/KEHHs/
Buk/ao4eHHda MTy 303 Ha
OCHOBI pe3yJIbTaTiB OLiIHKH

NpoBe/JieHHs JOCi/KEHHS

‘{ TNPIOPUTETHUX MOTEHIIMHUX
MT

BH3HAYeHHd MOJITHKHU Ta
MexaHi3MiB 06MiHy
3HaAHHAMH Ta pecypcaMmu Mix
Y4YaCHUKAaMU NPOEKTY JJIst
epeKTUBHOr0 NOMKPeHHS
pe3y/bTaTiB i NOKpaleHHs

B3aeEMOJii L]

KOPOTKOCTPOKOBOT'O
BIJIMBY BNIpoBapkeHol MT
H Ha kJiHiuHi Ta eKOHOMIYHI
nokasHuku y 303

| | 3a3HaueHHSM BHUCHOBKIB Ta
pekoMeHJail o0
BHpoBakeHHs MT

NMpoBe/ieHHs NepeBipKku

N . - Ol.liHKa AOBroCTPOKOBOTO
Ppes3yJIbTaTIB roCiiTaabHOlL

BILJIMBY BIpoBa/pkeHHs MT

OMT 3rigHo yek-ymcTa

y 303, BKJII0Yal04U
MOKpalleHHs AKOCTi
MeJMYHUX MOCAYT Ta

onTHMi3ali pecypciB

PucyHnok 3. [lopoxxHs KapTa nposefieHHs rocritansHol OMT y 303

Jns edpexktuBHOI peanizanii rocmitasbHOi OMT
y 303 ki1t040BUM € GopMyBaHHs npodecihHOi MyJib-
TUAUCIUIIIHAPHOI KOMaH[H, sika 3abe3mevyye KOMII-
JIEKCHUX MifxiJ A0 oliHIOBaHHS. BaxXJIMBO He Julle
o6’enHaTu daxiBuiB i3 pisHUMX HampsMiB, a ¥ 4iTKO
BU3HAYUTH iX poJii, 060B’s13KU Ta chepy Bigmosigaib-
HocTi. Tunosuit npodise po6o4oi rpynu BKJIOYAE ajl-
MiHICTpaTUBHUH, KJIIHIYHUHN Ta eKOHOMIYHUN GJIOKH, i
PEKOMEeH/YEThCS 3a/Iy4aTH He MeHIlle 5 YYaCHUKIB.

ApnmiHicTpaTUBHUE 6JIOK OYOJIIOE TOJIOBHUM JTiKap,
SIKUY KOOP/JIUHYE pO6OTY IPYIH, BU3HAYAE IJIAH Aisl/b-
HOCTI Ta KOHTPOJIIOE BUKOHAHHSA 3aBJAaHb. KuliHIYHUH
0JI0K, TpeICTaB/IeHUH 3aBilyBayaMu BiAiseHb Ta Jii-
KYIO4YHUMHU JIIKapsAMY, BiAIIOBIJAE 32 CKPUHIHI IIOTEH-
uiiHux MT, oniHKy HasgBHUX [I0Ka3iB Ta NiITOTOBKY

148

NOUIYKOBOI cTparerii A/ AeTalbHOI OLiHKU. EKOHO-
MiYHUNA GJIOK BKJIFOYAE CHiBPOOITHUKIB BiAfginiB 3a-
KyIiBeJb, CTaTUCTUKH, SAKI aHa/NI3ylOTb €KOHOMIYHi
acnekTH 3actocyBaHHA MT, BU3HaYalOTh BUTPATH Ta
dopmytoTh ¢iHaHCcOBI po3paxyHku. KooparHOoBaHa
po6oTa Bcix 6JI0KiB 3a6e3medye MeTO/0JIOTiYHO 00-
rpyHToBany OMT, mifgBUILyE Npo30picTh npouecy Ta
CIpHUAE NPUUHATTIO BUBAXXEHOTO YIIPABJIiHCHKOTO pi-
meHHs s 303.

Ha HacTynHoMy eTami peKoMeHJO0BaHO NpoBe-
JleHHs yCTaHOBYOI 3ycTpidi Ta 06roBOpeHHs1 CKJIaZAy
MYJIbTUAMACUUIIIIHAPHOI KOMaH/U BiZOBIAHO J0 IO-
nepeHbO BCTAHOBJIEHUX BUMOT. Ha ocHOBI po3po6.ie-
Horo npo¢iyno po6o4yoi rpyni creniaaicTiB opMyeTh-
cd BiANOBIIHA KOMaH/A, CKJIa/ KOl 3aTBEPXKYETHCA
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Haka3zoM 303. [licna Takol opraHisauinHol 3ycTpivi
HeoOXi/THO OI[iHUTH piBeHb 3HAHb L[OZ0 TOCHiTaJbHOI
OMT Ta y pasi notpebu 3a6e3mMeYruTH MPOXOPKEHHS
HaBYaHHA (TeMaTH4Hi yJOCKOHaJeHHs, TeMaTH4Hi
Kypcu Ha niatdopMi «Akazemis HanionanbHol ciyx-
6u 370poB’s Ykpainu) [11-13]. Ilicna npoBegeHHS
HaBYaHHSl 4YJeHU po6o4oi Irpynyd MpPOBOASATH MOLIYK
NpiopUTeTHUX NoTeHUiHUX MT pAaa nopanbuioro

I. A. Kostiuk & K.L. Kosyachenko I

aHaJIi3y Ta NpeJCTaBJSATb X Ha HACTYNHINA 3yCTpi-
4i, BUKOPHUCTOBYIOYHM I{HCTPyMEHT [Jis MOGYZ0BU
nomykoBoi crparerii TICO (technology, indication,
comparator, outcomes) [14]. Ilicaa BU3HauYeHHd Je-
Kisbkox npioputeTHUx MT po6oya rpyna o6upae ajs
npoexkty ofaHy MT. MynpTuaucuuIlIiHApHAa KOMaHAa
Mae npefcTaBuTH Mogenb TICO o6paHoi /i OI[iHKH
MT (Tab.1. 1).

Tab6aunga 1. dopmysroBaHHS K/TiHIYHOTO TIMTAHHS i3 BUKOPUCTaHHSIM iHCcTpyMeHTy TICO

KomnonenT TICO

Kiwo4o0Bi acnekT onucy

T - technology
(TexHosioris)

HasBa ta Tun MT, knacudikanis, 103yBaHHS, 4aCcTOTa Ta TPUBAJIICTb 3aCTOCYBaHHS,
a TaKOXX CYMICHICTb i3 IOTOYHOM NpakTUkoo 303.

I - indication
(mokasaHHs)

[IpusnauenHs MT (s1ikyBaHHS, npodinakTHKa, [iarHOCTHKA, MOHATOPHHT),
3aMiHa a6o fonoBHeHHs icHyo4yux MT.
KopoTko npo 3aXBOprOBaHHsI/CTaH Ta LiJIbOBOTO MaI[i€EHTa
(BiK, cTaTh, AiarHo3, pU3UK, KiJIbKICTb NaLi€HTIB Ha piK).

C - comparator
(TexHoJIOTiSI NOPIBHAHHSA)

AnvrepHatuHi MT Ta mapameTpu nopiBHaAHHS (Ha3Ba Ta TUn MT,
kJaacudikallis, [03yBaHHs, 4aCTOTA Ta TPUBAJIICTb 3aCTOCYBAHHS).

O - outcomes (pe3ysbTat)

OuikyBaHni nepeBaru MT (npsiMi Ta HenpsMi), KiHIeBi MoKa3HUKU (M0GIYHI ABUIIA,
TPHUBAJICTh epebyBaHHs, IOBTOPHI Nepe6GyBaHHs, BIVIUB HA GI0/IXKET, CMEPTHICTD).

Ha HacTynHoMy eTani NpoBOAUTbCA OLiHIOBAHHA
o6panux MT 3a TppbOMa OCHOBHHMMHU aclleKTaMu: KJIi-
HiuHa epeKTUBHICTD i 6e3neKa, eKOHOMIUHA JOI[iTb-
HICTb Ta opraHisaniiiHi ¥ cTpaTeriyHa acnekTtu. Jlna
LbOr'0 3JIMCHIOIOTb MOWYK NPAMUX NOPIBHAJBHUX
JOoCTiKeHb y 6a3ax JaHUX JJoKa30Boi MeaunuHu (Pu-
bMed Ta Cochrane Library) [15, 16]. CopmyiboBaHe
KJIIHIYHe NWUTaHHA, NpeJACTaBJeHe 3a JOINOMOIOH
inctpymenTy TICO, mepeTBOp0OIOTH Ha Habip KJro-
YOBUX CJIiB JIJI MOOYJ0BH MOIIYKOBOI cTpaTeril. [us
ix KOMbGiHYBaHHS BUKOPHUCTOBYIOTH JIOTIYHUX OTepa-
TopiB Boolean operators (AND, OR, NOT), saki j03B0-
JIIIOTh 3BYXKYBaTH a00 pPO3UIMPIOBATH pe3yJbTaTH

Pe3ynbTaT NOMYKY ¥
0asi gannx PubMed

}

NOIIYKY, MiJBUIIYBAaTH peJsieBaHTHIcTb iH$opMalii,
BificitoBaTu HebaXkaHi pe3y/sbTaTH Ta ONTUMI3yBaTH
yac nowyky [17].

AHani3z Ta iHTepmpeTalnil pe3y/abTaTiB MNPOBO-
JATb y JABa eTand. Ha nepmomy etamni 34iHCHIOIOTH
BUYHUTKY 3aroJIOBKiB Ta abCcTpakTiB my6Jikarnii, a Ha
APYTroMy — BUYUTKY IIOBHOTO TEKCTY Ta OLIHKY BiJ-
noBigHocTi komnoHeHTaM TICO, 3 nojganbUIKUM pilleH-
HSIM PO BKJIIOYEHHs a60 BUKJIIOYEHHS JOCIi/PKEHHS
3 aHasizy. KinpkicTe focTynHux ny6Jikaniil Ha KO-
HOMYy eTami BiZjbopy Ta aJiropuTMm po6OTH 3 JOCJi-
JDKeHHSIMU J0IiJIbHO Bigo6paxaTu y Burssaai PRISMA
Flow Diagram (puc. 4).

PesyapTari IOMIyKy v 6asi
naanx Cochrane Library

l

TTyOnikamii oicis BuganeHHs 1y0mikariB

—

Bizibpani myomikamii

BuxmroueHi myomikarii

v

CTarTi 3 MOBHIM TEKCTOM,
SK1 BIAIOBIIAKOTh BHMO31

CTaTTi 3 MOBHUM TEKCTOM,

SK] He BIANIOBIIAaIOTh BIIMO31

!

IIyomikanii, BKIFOUEH] B SKICHIIT CHHTES

CHHTE3

IlyOmikail, BKIROYEH] B KITBKICHHIT

PucyHok 4. AyiropuTMm Bifjoopy my6Osikariiit BianosigHo 70 PRISMA Flow Diagram
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OuiHka eKOHOMIYHHMX acNeKTIiB y TrochmiTaJbHIl
OMT dokycyeThbcst HA BIJIMBI BIPOBa/PKeHHS a60 BU-
JiydeHHs KoHKpeTHoi MT Ha pecypcu Ta ¢iHaHCOBY
cTabinbHicTh 303. K/I040OBUM iHCTPYMEHTOM € METO/,
«AHaJi3 BIVIUBY Ha GHO/KET», IKUH JI03BOJISIE OL[iHU-
TH ¢iHaHCOBI HacaiAKKU pilleHHs NPO iHBeCTyBaHHS
a6o geinBectyBaHHsa y MT y KopoTKo- Ta JOBroCTpo-
KOBIil mepcrneKkTHBi. AHaJi3 NPOBOAUTHLCA 3 MO3ULIl
cy6’eKTa, BignmoBiganbHOTrO 3a $iHAHCYBaHHSA, TOOTO
303, Ta nepeabavyae NOpPiBHAHHS ABOX CleHapiiB: [Ii-
1040ro (MOTOYHOTO MPaKTHKA) Ta HOBOro (3ampoBa-
JPKeHHs a60 BusydeHHs MT). Yci npunyiieHHs MalOTh
O6yTH 4iTKO ONMcaHi Ta O6IPYHTOBaHI i3 3a3HaYeHHAM
BUKOPUCTAHUX pKkepesi iHpopmariii.

I Hospital-based health technology assessment as a tiol for managerial decision-making: Metholodological analysis

MeTon «AHaJsi3 BIUIMBY Ha OI0/PKeT» Mepeoadae
KOMIIJIEKCHY OLIiHKY $iHaHCOBMX Hac/aiZiKiB BIpoBa-
JoKkeHHs1 a6o BusydeHHs1 MT. [lo pocuifpkyBaHoi mo-
nyasuii BKJAKYaKTh yCiX NalieHTIB, IKi NOTEHLiMHO
MOXYTb OTpuUMaTH BignosigHy MT, i3 BpaxyBaHHAM
MOXJIMBOTO DPO3LIMPEHHS OXOIJIEHHS 4epe3 3MiHY
KJIIHIYHOI MpaKTUKU ab0 MmifBUILIeHHS 06i3HAHOCTI
nauieHTiB i sikapis. [lani dopmyeTbcsa nopiBHANBHA
TabMLs /iF040T0 Ta HOBOIO CLieHapilo, e po3paxo-
BaHO 6a30BUH Tapud, ieHTHdiKyIOUMN BCi BUTpaATH,
noB’si3aHi i3 3acrocyBaHHsaAM MT. OTpuMaHi faHi 103-
BOJIAIOTh pO3paxyBaTH INPOTHO30BaHUW BIIMB Ha
6I0/PKeT MPOTATrOM 5-piyHOr0 4YacoBOTO TOPU3OHTY
(Tabs. 2) [18, 19].

Tab6aung 2. [IpecTaBneHHs pe3y/ibTaTiB METOAY «AHaJIi3 BIUIMBY Ha OHOIKeT»

| PIK 1 | PIK 2 PIK 3 | PIK 4 PIK 5
KinbkicTh manieHTis, oci6
Jirounii cueHapii
HoBuii cuenapi
BuTpaTH Ha BCIO NONYJ/IALiI0 NaLi€EHTIB, TPH
Jirouunii cuenapi
HoBuii cuenapiit
BaprTicTh ciieHapilo 3a 5 pokiB, rpH
Jirounii cueHapin
HoBuii cueHnapiit
OpranizsarljifiHa o1rjiHka nepei6aJyae aHasIi3y BILJIHU- BUCHOBOKUA

BY 3alpoBa/pKeHHs a6o BusydeHHss MT Ha po6oTy Bij-
JAlJIeHb, IOTOKU MALi€EHTIB, B3AaEMO/II0 i3 NEPBUHHOIO
JIAHKOI0 MeJIMYHOI IONIOMOTH, & TAKOXK Ha CTpaTeriyHi
acnekTH AistsibHOCTi 303, BK/IOYHO 3 ePEKTUBHICTIO
yIpaBJiHCbKUX NpPOLECiB Ta PeCypCHUM IJIaHYBaH-
HAM. /11 1bOro MPOBOAATH 3yCTpidy po6ovoi rpymny,
06TOBOPIOIOTH BiZIKPUTI NUTAHHS Ta JIeMOHCTPYIOTh
pe3yJibTaTU aHaJsli3y 100 BiANOBIZHOCTI 3amnpoBa-
JokeHHsZ MT notpe6am 303 i cucTeMU OXOPOHH 3/10-
pOB’sl 3arajsioM, BPaxOBYIOUM SK OINepaTHUBHi, Tak i
cTpaTeriyHi HacJaiAKU NPUNHATTA pilleHHA.

3aK/IOYHHUM eTanoM € NPUHHATTA YNpaBJliH-
CbKOTO pimeHHs1. Heo6XiiHO ONPUIIOJHUTH 3 TOCITi-
TasbHOi OMT Ta npoindopmyBaTH 3aiikaB/eHi cTo-
poHU. lle 3a6e3nedye npo3opicTh npouecy, NiABUILYE
JOBIpy NepCcoHaJy, NaLi€HTIB, Jep>KaBHUX OpraHiB Ta
rpoMa/iCbKOCTI, leMOHCTpPYyouH, 1o Bubip MT Ha oc-
HOBi 00’'€KTUBHUX [IaHUX, 2 He KOMepLiHHUX iHTepe-
ciB. Kpim Toro, BigkpuTe npejcraBaeHHs iHpopMmanii
PO BUKOPUCTAHHSl Ta OLIiHIOBAaHHSA iHHOBALiMHHUX
MT ctumysoe iHwmi 303 ynpoBaJKyBaTH HOBi Tex-
HOJIOTII Ta NOKpallyBaTHU AKICTb HaJJaHHA MeJUYHOI
JOIOMOTH.

locnitaneHa OMT, 9K IHCTpyMeHT NPUHHATTA yIIpaB-
JIIHCBKUX pillleHb, 3a6e3Medye CUCTEMHUNA Ta KOMII-
JIeKCHUW migxix po ouiHioBaHHa MT Ha piBHi 303,
IHTerpyr4u KJiHIYHI, eKOHOMIYHI, opraHisaniiHi Ta
CTpaTeriyHi acneKTH. BUKOpUCTaHHA CTPYKTYpPOBaHUX
MeTO/[0JIOT{YHUX iIHCTPYMEHTIB Y NO€JHAHHI 3 p06OTOI0
MYJIbTU/CLUILIIHAPHOI KOMaH/AU [J03BOJISIE€ IPUKMMATH
HayKOBO OOI'PYHTOBAHI pillleHHS 1[0Z[0 3alPOBa/XKEeH-
Hs a6o BusydeHHda MT, onTuMisye pecypcHe mJaHy-
BaHH{, COpHUSE BIPOBAJKEHHIO iHHOBALiM 1 miABU-
LIy€ NMPO30piCTh Ta LOBIpY BCIX 3aljiKaBJIeHUX CTOPIH.

BIZIMOBA BI1/J BIJITOBIJAJ/IBHOCTI
ABTOpY 3asBJIAIOTH, 1110 BUCJIOBJIEH] y NOAAHIN CTATTi
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTAHOBHU.

KOH®JIIKT IHTEPECIB
ABTODHU 3asABJISAOTh NP0 BiCYyTHICT KOHDJIIKTY iHTe-
pecis.

JUKEPEJIA ®THAHCYBAHHSA
BixcyTHi.
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Hospital-based health technology assessment as a tiol
for managerial decision-making: Metholodological analysis

Background. The modern healthcare system requires effective mechanisms for health technology assessment
(HTA) at the level of healthcare institutions (HCI) to ensure evidence-based implementation of innovations,
optimize resources, and improve the quality of medical care. The absence of a systematic approach to hospital-
based HTA ,ay lead to inefficient resource utilization, unjustified managerial decisions, and increased risks
for patients.

Aim: to summarize and scientifically substantiate approaches to implementing hospital-based HTA through
the development of a structure HTA algorithm to support managerial regarding the adoption or withdrawal of
medical technologies (MT) in healthcare institutions.

Materials and methods. The study employed analysis and synthesis to generalize international and experience
in HTA implementation, content analysis of legislative and regulatory documents, and systematization of
approaches to hospital-based HTA. The information base included publications from PubMed and Cochrane
Library, recommendations from international organization (EUnetHTA, AdHopHTA, DACENTA), and materials
from pilot projects on hospital-based HTA in Ukraine.

Results. A structured algorithm for hospital-based HTA was developed, comprising five key stages, defining the
roles of a multidisciplinary team, and integration tools for assessing the clinical, economic, organizational, and
strategic effectiveness of MT. The proposed approach ensures process transparency, supports evidence-based
decision-making, optimizes resource allocation, and enables short- and long-term financial impact forecasting.
Conclusions. The application of a comprehensive hospital-based HTA approach allows healthcare institutions to
make informed managerial decisions regarding the adoption or withdraw of MT, reduced the risks of unjustified
decisions, promotes innovation within HClIs, and increases stakeholder trust.

Keywords: Hospital-Based Health Technology Assessment, Mini-Report, Multidisciplinary Team, Healthcare
Institution, Medical Technology Implementation.
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KniniyHu#i ayAuT aHTHOIOTHKOTEparii B yMoBax CTaljioHapy:
PeTPOCIeKTUBHHUI aHa/Ti3 MPAKTUKHU 48-TOAMHHOTO Meperisagy
aHTHOiOTHKOTeparii

AxTyanbHicTh. PaljioHa/ibHe 3acTOCyBaHHSI aHTHOAKTepiaJbHUX IpenapaTiB € KJIYOBUM KOMIIOHEHTOM
3abe3neyeHHs AKOCTi MeJUYHOI JJONOMOTH Ta CTPMMYyBaHHS MOLIMPEHHS aHTUOIOTUKOPE3UCTEHTHOCTI, sIKa
PO3IIAIAETHCS SIK OJ{HA 3 TPOBiIHUX I7106aJIbHUX 3arpo3 [Jis 3/J0POB’sl HACEJEeHHSs.

Linb: ouiHUTH AKiCTh aHTHUGiOTHKOTepanii B yMOBaxX CTallioHApy LIIAXOM PETPOCHEKTHBHOIO KJIHIYHOTO
ayAuTy 3 aKUEeHTOM Ha BIiANOBiAHICTL NpHU3HAYeHb YMHHUM peKOMeHJaLifM, KOPEeKTHICTb MapaMeTpiB
JIIKYBaHHS Ta NPaKTUKY 48-roJMHHOTO Nepersaay anTubioTrkoTepanii y 2024 porii, a Takox BiJjIOBiHICTb
KJIIOYOBUM iHJJMKaTOpaM SKOCTi, BU3Ha4eHUM cTa”gaptoM MO3 Ykpainu Ne 823.

Marepianun ta Metopu. [IpoBesieHHWI OZHOIEHTPOBUM PETPOCHEKTHUBHUHN aHaliz y ¢opmarti K/iHi4YHOTO
ayauty. [IpoaHasizoBaHo 177 k/iHiYHUX eni3o/iB Npu3HaYeHHs aHTUGiOTHKOTeparii y cTanioHapi 3a nepiog
ciueHb-rpysieHb 2024 poky. OniHIOBa/IM JJOKYMEHTYBaHHS IMOKa3aHb, BiANOBiAHICTL BUOOPY aHTHUOIOTHKA
peKoMeH/jallisiM, KOPEKTHICTh J|03H, IIJISIXy BBeJ€HHsS Ta TPUBAJIOCTI JIIKyBaHH:, @ TaKOXK QaKT i pe3y/JbTaTH
48-roguHHOrO neperssaay tepanii. CTaTUCTUYHUKA aHaJli3 MaB ONMMCOBUW XapaKTep; pe3y/bTaTh MOAAHO Y
Bursaai n/N (%) 3 po3paxyHkom 95 % moBipuux iHTepBasiB.

Pe3ynbraTH. 3anoBHeHa ¢popMa MpU3HAUYeHHS aHTUOi0THKOTepanil 6ysia HasgBHA ¥ 93,2 % KJIiHIYHUX enmi30/iB,
3a/lOKyMeHTOBaHi nokasaHHs - y 74,6 %. Bubip aHTuGakTepiasbHOTO MNpemnapaTy BiANOBiZaB YMHHUM
pexoMeHJaniaMy 94,1 % BunaikiB. AHTHGI0THKOTepanis 6ysa neperyisinyTa yepe3 48 ronun y 88,7 % kitiHiYHUX
emnisofiB; cepen Hux y 49,0 % nikyBaHHS npunuHaay, y 38,2 % - npoBoAusd Aeeckasarito. Komb6iHoBaHA
Tepamnisi 3acTocoByBasiacsl y 67,2 % KJIiHIYHUX eni30/iB K cTapTOBa eMIipUyHa cTpaTeris, oAHaK y 6iabuIocTi
BUIAIKIB micjisi 48-roAMHHOTrO Mepersisi/ly BoHa OyJa AeecKajoBaHa abo mpunvHeHa. 3abip marepiany s
MiKpob6iosioriyHoro gocuaimkeHHs 3/iicHeHo y 92,0 % Bumagkis, npoTte Jsuiie y 40,0 % emnizofiB i3 HassBHUMU
JlaHUMU pe3y/IbTaTH J0C/Ti/P)KeHHS BIVIMHY/IM Ha BUOIp aHTUGioTHKOTEepamil.

BucHoBkH. Pe3ysbTaTu KJIHIYHOTO ayAUTy CBifj4aTb NpPO BHUCOKHWM piBeHb JOTPUMaHHA MNPHUHIUIIIB
pauioHasbHOI aHTUGioTHKOTepanil Ta epeKTUBHY NPAKTUKY JOKYMEHTOBAHOIO MePersa/y JiKyBaHHS dyepes
48 rofivH 9K CTaHJAPTU30BaHOI YaCOBOI TOYKHU y MeXKaX PeKOMeH/J0BaHOT0 iHTepBany 48-72 rogunu. BogHodac
BUSIBJIEHO Ii/IBULIEHHS IOBHOTH JJOKYMEHTYBaHHS [IOKa3aHb Ta O/l CHCTEMHE BUKOPUCTAHHS pe3yJIbTaTiB
MiKpOo6ioIOTiYHUX AOCTiKeHb AJis onTHUMi3allii Tepanii BifnmoBigHo m0 iHgMKaTOpiB ssKOCTi cTanAapty MO3
Ykpainu Ne 823. CTpykTypoBaHUH mijxijA 0 NprU3HAYeHHs i neperisay aHTUGioTHKOTepanii € epeKTUBHUM
IHCTPYMEHTOM NiIBULEHHA AKOCTI MeJUYHOI JOIIOMOTH.

KirouoBi cnoBa: aHTUGiOTHKOTeparmis, K/IIHIYHUMN ayAuT, NporpaMd aAMiHiCTpyBaHHSI aHTHMiKPOOHUX
npenaparis, Aeeckajalisi, 48-rofMHHUAN Nleperyass.

AKTyanbHicTh. AHTUMIKpOOHA PE3HCTEHTHICTb €  MiJIbHOHIB JieTalIbHUX BUMAJKIB Y CBIiTi, 10 mijgkpec-

OJIHIEIO 3 HalCepHO3HIIIKX 3arpo3 Cy4acHid MeJULIUHI
Ta ACOLIIETHCS 31 3pOCTAHHAM CMEPTHOCTI, TPUBAJIOCTI
rocmitasizarnii ¥ BATpaT CUCTEMHU OXOPOHHU 3,0p0oB’s [1].
3a oniHKaMu I7106a/IbHOTO TArapsi XBOPOO, pe3UCTEHT-
Hi OGakTepiasbHi iH}eKIil HOPiYHO TPHU3BOAATH [0
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JIIOE HEOOXIiJIHICTh CUCTEMHUX 3ax0J[iB 3 ONTHMi3alil
3aCTOCyBaHHSl aHTHOaKTepiasbHUX mpenapatiB [1,2].

OnHuM i3 HaWGiIbI epeKTUBHUX IHCTPYMEHTIB
npotu/il HepalioHaJbHOMY BHKOPHUCTAaHHIO aHTHUGI-
OTUKIB € BIIPOBAJpKEHHA IporpaMm aJMiHiCTpyBaHHA

Pechak OV. Clinical audit of antibiotic therapy in a hospital setting: a retrospective analysis of 48-hour antibiotic review
practice. Med Sci Ukr. 2026;22(1):153-9. DOI: https://doi.org/10.32345/2664-4738.1.2026.18

*Corresponding author (0.pechak@nmu.ua)

Copyright © The Author(s). This is an open access article distributed under the terms of the

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0001-6986-7882

I PUBLIC HEALTH

aHTuUMikpo6HUX mnpenapatiB ([TAAII). [lo k/10490BUX
koMnoHeHTIiB [TAAIl BXoAATb NOKYMEHTYBaHHS IOKa-
3aHb /0 MPU3HAYEeHHS aHTUOAKTePia/IbHUX TpenapaTiB,
BIZINOBIAHICTh NMpHU3HA4YeHb KJIIHIYHUM peKOMeHJalli-
AM, OITUMi3alis napaMeTpiB JIiIKyBaHHSA Ta CBO€YaC-
HUM CTPYKTYpPOBAaHMUM mepersss aHTUOIoTHKOTepa-
nii [2-5]. Oco6siuBe 3HayeHHs Mae 48-72-roUHHUI
neperJis/ JJiKyBaHHS, BiloMul 5K «antibiotic time-out»
a6o mpuHIun «Start Smart - Then Focus», 1o go3BoJisie
NpUAMaTH OGIPYHTOBAHI pillleHHs I10/0 JeecKasa-
uii, npunuHeHHd a6o Kopekuil Tepamii [3, 4]. ¥ mexax
[TAAII 48-72-roguHHUH Neperisa), aHTUbioTHKOoTepamil
pO3IJIASAETBCA He JiMlIe AK KJiHiYHa npoueaypa, a 1
AK iHCcTpyMeHT QopMyBaHHS BiZnoBifanibHOI Moje-
JIi IPUAHATTA pillleHb, COPSMOBAHMUN Ha 3amobiraHHs
iHepLiHHOMY NHpPOJOBXKEHHI0 aHTH6GAKTepiaJbHOTO
JIIKyBaHHsI Ta 3abe3nedyeHHs1 HOro KJiHIYHOI 06GIpyH-
ToBaHOCTi («stop or justify continue») [9, 10]. Edek-
THUBHICTb TAKOTO MiAXOAY MiATBep/pKeHa pe3yJsbTaTa-
MU paH/JOMi30BaHUX [OCJIi[KEHb, 30KpeMa NporpamMmu
Antibiotic Review Kit (ARK), sika mpomeMoHcTpyBasia
3MEeHLIEHHS aHTHUOIOTHKOCIOXUBAaHHS 6e3 HeraTus-
HOTO BIJIUBY Ha KJiHi4HI pe3ysbTaTu mnarieHTiB [8].

B VkpalHi opranisaniiiHi 3acajyu pauioHaJbHOIO
3aCTOCYBaHHA aHTHUOaKTepiaJbHUX MpenapaTiB Ta
BIPOBA/PKEHHA IporpaM aAMIiHICTPYBaHHA aHTHUMIi-
KpOOGHMX NpenapaTiB BU3Ha4eHi YUHHUMH HOPMaTUB-
HUMHU JokyMeHTamMu MO3 Ykpainu, 30KkpeMa cTaHaap-
TaMW MeJHU4YHOI JJOIOMOTH, 3aTBeP/>KEHUMHU HaKa3oM
Ne 823 Big 18.05.2022, a TaK0X JOKyMEHTaMHU 3 iHpeK-
uikHoi mpodinakTuku Ta iHPEKLiHHOro KOHTPOJIIO
(Haka3 MO3 Ykpainu N2 1614 Big 03.08.2021) [11, 12].
BogHoyac peasibHa KJiHIYHa NpaKTHKa MOXe BiJpi3-
HATHCA BiJ, pOpMasbHUX BUMOT, 1[0 3YMOBJIIOE HEOO-
XIZTHICTb NPOBe/IeHHS JIOKAaJIbHUX KJIIHIYHUX ayJUTiB.

KniHiyHUMH ayAuT 1 3BOPpOTHUM 3B’I30K BU3HaHI
epeKTUBHUMU IHCTpyMeHTaMH IOKpallleHHsI Ipo-
deciiiHOI MpPaKTUKUA Ta MHiABUIIEHHS SIKOCTI MeIud-
Hol flonomord [6, 7]. Oco6/1MBO aKTyaJIbHUM € aHaJIi3
peasibHOI NMPAKTUKU aHTUGIOTHKOTepamii B yMoBax
cTalioHapy, /ie aHTUOaKTepiaJbHI MpenapaTd 4acTo
[IpU3HA4YalTbCsA eMIIIPUYHO, 30KpeMa Y BUIVIAAI KOM-
6iHOBaHMX CXeM JIIKyBaHHSI.

HesBaxkaroum Ha HaABHICTb MDKXHApOAHHUX PEKO-
MeH/]allil Ta HOPMaTUBHOTO PEry/l0BaHHA B YKpaiHi,
ony6./ikoBaHi JaHi 110/{0 peajbHOI MPAKTUKU JOKY-
MeHTOBAHOTO 48-72-roAMHHOTO Mepersay aHTHOio-
TUKOTepalil y cTalioHapHUX 3aKJ/ajax 3a/JUIIATbCA
o6MexeHUMU. 30KpeMa, y BITYM3HAHIN JiTepaTypi
HeZl0OCTaTHbO NpeJCTaBJIeHI pe3y/bTaTH CUCTEMaTH-
30BaHUX KJIHIYHUX ayAuTiB BnpoBazxeHHA [TAAIl y
3aKJ1a/]ax aKyllepcbKo-TiHEK0JIOTiYHOTo npodiro.

Lisib: oniHKUTH fIKiCTh aHTHUGIOTHUKOTEpamnii B ymMo-
Bax CTalioHapy LIJIAXOM PEeTPOCIEeKTUBHOIO KJiHIYHO-
ro ayJiMTy 3 aKLEHTOM Ha BiZOBIJHICTh NpHU3HA4Y€Hb
YUHHUM peKOMeHJalifaM, KOPEeKTHICTb IapaMeTpiB
JIIKyBaHHA Ta MNPAaKTUKYy 48-roJAWHHOrO Ieperaany
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aHTu6ioTHkoTeparnii y 2024 poryj, a TakoX BiAnosia-
HICTb KJIIOYOBUM IHJMKATOpaM AKOCTi, BU3HAYEHUM
crangaptoM MO3 Ykpainu Ne 823.

MATEPIAJIN TA METO/IN

Jusaiid gocaimxeHHs. [IpoBeeHO OJHOLIEHTPO-
Be PeTPOCIIEKTUBHE ONKUCOBE JJOC/TiPKeHHs Y dopMaTi
KJIIHIYHOTO ayUTY SIKOCTi aHTHOioTMKOTepamil.

XapakTepHucTHKa BUGIpKH. [lo aHai3y BKJIOYe-
Ho 177 kniHiYHUX emi30/[iB aHTUOIOTHKOTepamii, mpo-
BeJleHUX y cTanioHapi KoMyHasbHOro HeKOMepIii-
Horo nianpueMcrsa «KHIBCbKUH MiCbKUI MOJIOTOBUH
6yauHOK N 5» ympogox 2024 poky. Y BKJIIOYEHHUX
KJiHIYHUX emi3o/lax aHTHUOiIOTHKOTepamis iHililoBa-
Jlacsl 3 MPUBOAY MiZ03pH a60 HASABHOCTI iHPeKIiHHUX
npoueciB pi3HOI J1oKai3aLil Ta KJIiHIYHOTO MOXO/KEeH-
Hsl. Bubipka oxomuroBasa akyuepcbko-riHekosoriuxi
indeknii, iHdexyii neprHaTaNIBLHOTO Ta MiCJASN0JIOrO-
BOro nepiofiB, iHdeKIil ce4OBUBIAHUX HIIAXIB, peciti-
partopHi indekuii, indexnii mkipu Ta M’ IKUX TKaHUH, a
TakoXX abZoMiHa/ibHI Ta micasonepaniiiHi iHpekuiiHi
YCKJIaJHEHHS. Y YacTHUHI KJiHIYHUX emni3ofiB aHTHUGI-
OTHKOTepamnia NMpu3HayaJjacsd eMIIipU4YHO 3a HasABHO-
CTi KJIiHIYHUX 03HaK iHdeKIii a60 3 mpodisaKTUIHOIO
MeTOI0 B YMOBaXx Ii/iBUIIeHOT0 iHYeKIiiHOTO PU3HKY,
BKJIIOYHO 3i criocTepeXXeHHsM 3a MaljieHTaMu abo Ho-
BOHAPO/PKEHUMHU 3 MMi/103poto Ha iHpeKIjifiHe 3aXBOPIO-
BaHHsA. TakMM 4MHOM, BUGipKa BiJjoOpakae MUPOKUH
CHeKTp KJ/IHIYHUX CUTYyalil, XapaKTepHUX [JJd I0-
BCAKJEHHOI IPaKTUKHU CTaLlioHapy.

OavH KJIiHIYHUH eni3o/; BU3HAYAJIU SIK OJJUH BUIIA-
JIOK IpU3HA4YeHHs aHTHOaKTepiasbHOI Tepamnii ogHOMY
NALi€EHTY 3 NOAAIBIIAM MOXJIUBUM Ileperyifa/oM JIKy-
BaHH4A yepe3 48 roguH. Jlani 3a 2022-2023 poku BUKO-
PUCTOBYBAJIMCS BUKJIFOUHO J1JIS1 OMUCOBOTO KOHTEKCTY.
JlaHi oTpuMaHo Ha 6a3i 6araTonpodisbHOTO CTalioHa-
Py aKylepchbKo-riHeKoJIoriYHOTro mpodiit, U0 HajJaEe
JOIIOMOTY BariTHUM, IOPOZAIJIJIAM, FIHEKOJIOTIYHUM I1a-
L[iEHTKaM Ta HOBOHApOJXKEHUM.

36ip JaHUX 3/1iMCHIOBA/IU LLJIIXOM PEeTPOCHEKTHB-
HOT'O aHaJlizy MeJU4HOI JOKYMeHTalil 3 BUKOPHUCTaH-
HSIM CTaH/apTH30BaHOi GOPMHU ayAUTy BiJIIOBiIHO /10
pexomeHjanit BOO3 ta CDC [2-4]. OuiHtoBaHi nokas-
HUKMU BiJIOBiZja/id KJIOYOBUM IHAUKATOpPaM SAKOCTI
ctangapty MO3 Ykpainu Ne 823, 30kpemMa JJOKyMeH-
TYBaHHIO [T0Ka3aHb, IPOBe/IEHHI0 MiKpo6iosoriYHOTro
JOCJI/PKeHH] Ta BUKOPHUCTAaHHI0 MOTO pe3yJsbTaTiB
Aas onTuMisanil aHTu6GioTHKOTepanii (3a HasgBHOCTI
BiINOBiAHUX AaHUX V JoKyMeHTaLii) [11].

48-roAMHHUI mNepenisAf, AaHTHG6IOTHMKOTepamii.
[lepersisii aHTUGiOTHKOTepamnii OLiHIOBAIM SIK KJIO-
YOBUHM IHAMKATOpP SIKOCTI JIIKyBaHHSl BiANOBIZHO [0
nigxony review-and-revise, peKOMeHJOBAaHOT'O MiXKHa-
POAHUMHU IHCTPYMEHTaMU INporpaMm aAMiHiCTpyBaHHS
AHTUMIKPOOHUX INpenaparis, ki nepes6ayalTh mepe-
OLiHKy Tepamii y yacoBoMy iHTepBasi 48-72 roauHu
nicsis i ininianii [3, 4]. Y Mexax YMHHUX HalliOHAJIbHUX
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CTaHJAPTIB Ta OpraHizaliHUX [JOKYMEHTIB 00
palLlioHaJbHOTO 3aCTOCYBaHHSI aHTHUGaKTepiaJbHUX
npernaparTiB KO)KeH BUIAJ0K NpPHU3HAYeHHsI aHTHOio-
TUKOTepanil nepejbayae HajaeXHe JOKYMEHTYBaHHS
KJIIHIYHOTO OBI'PyHTYBaHHS Ta MO/AA/IbLIOI OI[iHKH JI0-
LiJIBHOCTI I NpOJOBXKeEHHSA. Y LbOMY JOCJi/I)KEHHI K
CTaH/JIAPTHU30BaHy 4YacOBY TOYKY OLIHKM BHUKOPHUCTO-
BYBaJIM JIOKYMEHTOBAaHUM Neperiss aHTU6iOTHUKOTe-
panii yepe3 48 roaux nicad ii iHigianii, wo Bignosigae
pekoMeHJ0BaHOMY cTaHgapToM MO3 Ykpainu Ne 823
4acoBOMY iHTepBasy 48-72 roguHu Ta JIOKaJbHOMY
aIiropuTMy 3akJjany. [lepersisj BKJIOYaB OLIHKY KJi-
HiYHOI JUHAMiKM MaljieHTa, pe3y/bTaTiB JlabopaTop-
HUX i MiKpoG6ioJIOTiYHUX AOCTi/PKEeHD (32 HAsIBHOCTI) Ta
¢dopMyst0BaHHA pillleHHS 10/[0 TPUIIMHEHHS, JleecKa-
Jlanii, npo/ioB>keHHs abo eckasanil JikyBaHHs. BifcyT-
HICTb 33/J0KYMEHTOBAHOI'0O pillleHHd L040 Neperaany
po31iHI0Basacd AK HeBiZNOBIAHICTb JIOKaJIbHOMY aJl-
FOPUTMY OL[iHKHU SIKOCTi aHTHGiOTHKOTEpaIlii He3aiex-
HO BiJl aKTUYHOTO KJIiHIYHOTO BeJleHHs MallieHTa.

CratucTUYHUN aHasi3. CTaTUCTUYHUM aHasi3
MaB ONMCOBUM XapakKTep. KaTeropiasbHi 3MiHHI HaBe-
geHo y surnazai n/N (%) i3 pospaxynkoM 95 % goBip-
YUX iHTepBaJIiB, 06YUCIEHHUX 32 MeTOZ0M BiscoHa.

ETnuyHi acnekTtu pociaigxkeHHs. JlocaikeHHS
MpOBeJIeHO 3 JOTPUMaHHSIM MNPUHIUIIB 06i0eTHKH,
HopM [esibCiHCBKOI fAekJiapanil Ta YMHHUX Haljio-
Ha/IbHUX | MDKHapoJHUX CTaHAapTiB. MaTepiaiu fno-
cnipkeHHs1 6yaM po3rsAHYTI Ta cxBasieHi Kowmiciero 3
MMTaHb 6i0OETUYHOI eKCIepTU3U Ta €TUKU HAayKOBUX
JocaimpxkeHb HalioHaZbHOrO MeAWYHOTO YHiBEpCH-
TeTy iMmeni O. 0. Boromouibis (nmpotokos N2 196 Bij
23.06.2025 p.).

PE3YJIBTATHA JOC/IIIKEHHSA
Yci 177 kiiHiuHUX emi3oziB Gy/1M BKJIIOYEHi A0 aHaJIi-
3y. JlJ1s1 OKpeMUX MMOKa3HUKIB aHaJ/li3 NPOBOJUIM Cepes,
KJIHIYHUX emi3ofiB, y AKuX BiamosizHa iHdopmamis
Oysia HasiBHA B MeJUYHIN JOKYMeHTallii, 110 3yMOBHUJIO
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pi3HY KIJIBKICTB CIOCTepexeHb y MifaHasizax. 3a-
noBHeHa ¢opMa NpU3HAYEHHS aHTUOioTHMKOTepamil
Oys1a HasiBHa y 165 i3 177 enizoaiB (93,2 %; 95 % Al
88,5-96,1 %). 3al0KyMeHTOBaHI MOKAa3aHHs [0 MpH-
3HAayeHHs aHTUOaKTepiaJbHOTO IpenapaTy Biamiua-
aucsa y 132 sunagkax (74,6 %; 95 % Al 67,7-80,4 %).
Bubip anTHb6ioTHKOTepanii BinoBi/jJaB YuHHUM Hanio-
HaJIbHUM a60 JIOKaJIbHUM peKoMeHAanissM y 160 i3 170
KJIIHIYHUX emi30/(iB, JOCTyNHUX AJis oliHKU (94,1 %;
95 % /i1 89,5-96,8 %).

OniHka KOpEeKTHOCTI mapaMeTpiB NpHU3HA4YeHHHA
NpOJlEMOHCTPYBaJla BUCOKHWM piBeHb BIiJMOBIAHOCTI
ctaHgapraM. KopekTHa [103a aHTHGAKTepiaJIbHOTO
npemapary 6yJsa 3adikcoBana y 162 i3 163 Bumnajkis
(99,4%), kKOpeKTHUH LLISX BBeJleHHS — ¥ BCix 163 o1i-
HeHUX emnizozax (100 %), a KopeKTHa TPUBANICTh JiKy-
BaHHA -y 156 i3 163 enizozis (95,7 %).

AHTUOGiOoTHKOTepamnis 6ysa neperjsHyTa yepe3 48
roguH y 157 i3 177 kainiuHux enizonis (88,7 %; 95 %
1 83,2-92,6 %). Cepen emni3ofiB i3 mpoBeAeHUM Iie-
pernsgoM y 77 Bunagkax (49,0 %) antubioTukoTepa-
nito 6yJsio npunuHeHo, y 60 Bunazakax (38,2 %) - npo-
BeJleHO Jeeckasaljito. [IpofjoBkeHHs JIiKyBaHHA 0e3
3MiH 3adikcoBano y 18 emizoznax (11,5 %), Tozai sk ec-
Kajalis aHTubioTUKoTepanii cnocrepiranacs jauiie y
2 Bunazkax (1,3 %) (puc. 1A). AHasi3 CTapTOBUX CXEM
JIIKyBaHHA MMoKa3as, o y 119 i3 177 k/iHIYHUX emi3o-
ZiB (67,2 %) aHTH6GiOTHKOTEepanisi 6y/a NpU3HadYeHa y
BUIJISA/II KOMGiHOBaHoOI Teparii, ToAi Ak y 58 Bunazkax
(32,8 %) 3actocoByBasiaci MoHoTepamisa. Cepef eri-
30/1iB i3 KOMGiHOBaHOIO CTApTOBOIO Tepamiew micjas
48-ropuHHOrO neperany y 53 sBunajikax (44,5 %) npo-
BeJleHO AeecKkananito, a y 51 Bunazaky (42,9 %) - npu-
NMHeHHs aHTu6ioTukoTepanii. TakuM ynHoM, y 87,4 %
KOMOiHOBaHUX CXeM JIIKYBaHHS Mic/is mepersay 6y1o
NPUKAHATO pillleHHs], COPSIMOBAaHI Ha 3MeHLIEeHHs a6o
NPUIIMHEHHS aHTHGaKTepiaJbHOIO HaBaHTAXKEHHS.
Eckasanis tepamnii B il rpyIi cnocTtepiranacs Jivile B
1 enizozi (0,8 %) (#uB. puc. 1B).

MpakTuka 48-roguHHoOro nepernsgy aHTnbioTnkoTepanii (2024)

A. PiweHHs nicna 48-roguHHoOro nepernsay

B. Tun cTapToBoi aHTMbioTukoTepanii

C. Posib Mikpobiosiorii y kopekuii Tepanii
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Pucynok 1. TIpakTrka 48-rojiHHOTO Teperisily aHTHOiOTHKOTeparii B yMoBax CcTarjioHapy
A — po3rnogin KIiHIYHKX pilleHs mics 48-roAMHHOTO neperisiay aHTubioTHKoTepartii; B — Tum craproBoi anTubiotrkotepariii; C — posib

MiKp06i0o/IOriuHOro JOC/TiKEHHS B KOPEKIIii aHTHOioTHKOTepartii
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Mikpo6iosioriyHu#l cynposis aHTub6ioTHUKOTeparii
O6yB 3abe3neyeHUi y 6iabIIOCT] KIIHIYHUMX BUNA/KIB.
3ab6ip MaTepiany AJist MiKpo6ioJsioridyHOro JOCiPKEH-
HeA 34iMcHeHo y 127 i3 138 kuiHiyHUX eni3ofiB, J0-
CTYyNHUX AJs ouiHku (92,0 %). Pe3yspTaTi Mikpobio-
JIOTiYHOI0 ZocaikeHHs 6y/iM oTpuMaHi y 110 i3 122
Buna/kis (90,2 %). OuiHKy BIJIMBY pe3y/bTaTiB Ha KO-
pekIiifo aHTHuGioTHKOTEepanii IPOBOAUIIU cepes KaiHiu-
HUX eni30/iB, y AKUX Taka iHpopMariis 6ysa HasiBHA B
MeM4HIN fJokyMeHTaljl; y 34 i3 85 Bunaakis (40,0 %)
pe3ysibTaTH 6e3rnocepeHbO BIUIMHY/IN HA BUGIp aHTH-
6akKTepiaJbHOTO ITpenapaTy abo 3MiHy CXeMHU JIiKyBaH-
He (auB. puc. 1C).

OBI'OBOPEHHA

OCHOBHUMM pe3yJIbTaTOM LIbOTO AOCJHIPKEHHS € Mif-
TBEp/PKEHHA BHCOKOrO PpiBHA [JJOKYMEHTOBAHOIO
nepersisily aHTu6ioTukorepanii yepes 48 rojuH Ta
lepeBaXKaHHA KJIHIYHUX pilleHb, COPSAMOBAaHUX Ha
3MEeHIIEHHs1 aHTUOAKTepiaJIbHOrO HaBaHTaKEHHS
LIJISIXOM NPUIIMHEHHS abo Aeeckasanil Tepamii. OTpu-
MaHi pe3yJIbTaTH CBi4aTh PO BUCOKUH PiBeHb JJOTPHU-
MaHH$I IPUHIUIIB paljioHaJbHOI aHTUOi0TUKOTepanii,
110 Y3TOJKYETHCA 3 JAHUMHU CUCTeMaTUYHUX OIVIAMIB
Ta pa”HJOMI30BaHUX LOC/II/KEHb, AKI NIATBEPKYIOTh
edpekTUBHICTb mHporpaM aJMiHiCTpyBaHHSI aHTHUMi-
kpo6Hux npenapatiB ([TAAII) y cTanioHapHUX yMOBax
6e3 HeraTUBHOI'O BIUIMBY Ha KJIiHIYHI pe3ysbTaTH na-
uieHTiB [7, 8]. Bucoka yacTtoTa npoBesieHHS JJOKyMeH-
TOBAHOI'0 Ieperisafy aHTH6GioTHKOTepamii dyepe3 48
TOJIVH Ta MepeBaXKaHHA pillleHb [0/10 AeecKasarii abo
NPUNMHEHHA JIKyBaHHSA CBiJ4aTh PO NPaKTUYHY pe-
astizariro migxony «Start Smart - Then Focus» y kiiniu-
Hi¥l mpakTui [3, 4]. BianoBigHo 10 cTaHAAPTY MeU4-
Hol sonoMoru MO3 Ykpainu Ne 823 (2022), neperyisaj
aHTUGioTHKOTEepanil peKoOMEeH/I0BaHHHW Yy 4YacOBOMY
inTepBaJi 48-72 roiUHU Ta € OJHUM i3 KJIOUYOBUX iH-
JUKaTOPiB AKOCTI paljioHaJbHOTI0 3aCTOCYBAaHHSA aHTH-
O6akTepiaJbHUX MpenapaTiB, mepefdadayu 0060B’sA3-
KOBY OL[IHKY JOLIIJIbHOCTI NPOJOBXKEHHS, JeecKaslaLil
ab0 MpUMHUHEHHS JIKYBaHHS 3 ypaXyBaHHAM KJIiHiu-
HUX i Mikpob6iosioriuHux ganux [11].

Bucokuil piBeHb JJOKYMEHTOBAHOIO INeperafy Je-
pe3 48 roAvH, BCTAaHOBJIEHUH Yy LIbOMY JOCJi/PKEHHI,
CBiYMTH NPO BIAMNOBIAHICTb KJIHIYHOI NPAKTHUKU LbO-
My IpOLECHOMY IHIAMKATOPYy SIKOCTI Ta NIATBEPIXKYE
peariszaljito meperisZly aHTHUOGIOTHKOTepamii B MeXax
pekoMeHzi0BaHOro cTaHgaptoM MO3 VYkpainu Ne 823
inTepBasy 48-72 rogunu. [lokasHUK 4acToTH 48-roAuH-
HOI'0 Meperisggy, OTPUMaHUul y LbOMY JOC/i/PKEHHI, €
CIiBCTaBHUM a60 MepeBUIIYE 3HAUeHHS, HaBe/IeHi B psi
MDXHapOJHUX ay[IUTIB, Jie piBeHb JJOKYMEHTOBAHOIO I1e-
perisily KoJIMBa€eThcsl B Mexxax 60-80 %. BoaHovac yacT-
Ka BUMA/IKIB 6e3 MOBHOTO JOKYMEHTYBaHHsI NOKa3aHb
Jl0 MpU3HA4YeHHs aHTUOGIOTUKIB BKa3ye Ha HasBHICTb
[oTeHujaly JJid MNOAA/IBLIOTO BAOCKOHA/IEHHSA NIPOLECiB
KJIHIYHOTI'0 06I'PYHTYBaHHSA aHTH6aKTepiaIpHOI Teparil.

I Clinical audit of antibiotic therapy in a hospital setting: a retrospective analysis of 48-hour antibiotic review practice

BifHOCHO 06MeXeHUH BIUIMB pe3ysbTaTiB MiKpo-
GiosoTiYHUX JOCTiPKEeHb HAa KOPEeKILil0 aHTHOiOTHKO-
Tepanil BiJNOBifae JaHUM MDXHApPOJAHOI JiTepaTypu
Ta Bifjo6pakae peasibHi YMOBH KJIiHiYHOI NpaKTUKHU. Y
3HA4YHiM YacTUHI BUNIaJKiB KJiHIYHE MOKpalLleHHS Ma-
Li€EHTIB Bifj0yBasoCs 0 OTpUMaHHS pe3y/IbTaTiB Moci-
BiB, 11[0 3yMOBJIIOBAJIO NIPUNMHEHHS a60 JleecKasaliio
JiKyBaHHSI 6€3 HeoOXiJHOCTI mojasbiiol Kopekiii. B
IHIIMX CUTYyalifiX pe3yJbTaTH MiKpo6ioJioriyHoro Ji0-
CHiJPKeHHA NMiATBepJKyBa/ld afeKBAaTHICTb eMIipuy-
HO IIpU3Ha4eHol Tepamnil.

TakuM YMHOM, 06MeEXKEeHU! BIJIUB pe3y/IbTaTiB Mi-
KpOoO6ioJIOriYHUX AOCJTiPKEHb He CJIiJl OAHO3HAYHO iH-
TepIpeTyBaTH K He/l0JIIK MPAaKTUKHY, a pajlle K Ipo-
SIB KOMIIJIEKCHOT'O KJIIHIYHOTO MiAX0AY A0 NPUUHATTS
pimensb y mMexax [TAAIL ¥V 1boMy KOHTeKCTi MiKpoo6i-
osioriydi maHi BUKOHYIOTb OQYHKLiIO MiATBepKeH-
Hsl ab6o 3abe3neyeHHs1 6e3MeKH KJiHIYHOro pilieHHS,
TOAi K K/II04YOBUM (aKTOpOM mif yac 48-roJUHHOTO
neperyiifly 3aJJMIIAETbCA JUHAMiYHa OLiHKA CTaHy
nanieHta. BogHovyac crangapt MO3 Ykpainu Ne 823
HiZIKpec0€e Heob6XiAHICTh BUKOPUCTAHHS pe3yJIbTaTiB
MiKpO06io/IOTiYHUX AOC/i[PKEHDb /151 OITUMIi3allii aHTH-
6ioTHKOTeparii, 110 BU3HAYAE MOJasblie MOCUJIEeHHS
iHTerparii Mikpo6ioJIOTiYHUX JaHUX Y MPOLeC KIiHiu-
HOI'0 NPUMHATTA pillleHb K BaX/JIMBUU HANIPAM MiJ{BU-
IleHHs SAKOCTi JikyBaHH#A [11].

OTpuMaHi pe3y/bTaTH TaKOX CBil4aTh NpoO iHTe-
rpayiro nosefiHKoBUX npuHUMNIB [TAAIl y kiiHiuHYy
npakTukKy. [lepeBaykaHHsA pillleHb I[OAO0 NPUIMHEHHS
abo aeeckasarii Tepamil micsist 48-roAMHHOTO MEeperJis-
Zly BiJiOBi/la€e KOHIemnii «stop or justify continue», 1o
PO3MIAIAETCA K KJIOYOBUM MeXaHi3M 3MiHU KJIiHi4-
Hoi moBe/iHkH Jsikaps [9]. [logi6Hui edpekT nposeMoH-
ctpoBaHo y nporpami ARK, fie craHzapTh3oBaHui Ie-
peruisiz i3 060B’13K0BUM GOPMYJIFOBAaHHAM KJiHIYHOTO
pillleHHs acoliloBaBCs 31 3HMKEHHSIM aHTHUGI0THKOCITO-
>KMBaHHS 6e3 moripiieHHs1 KJAiHIYHUX pe3ysnbTaTiB [8].

Baxx/IMBUM acneKTOM 3aJIMIIAETBCA POJIb JOKY-
MEHTYBaHHA {K IepefyMOBU JJid peasisauil pilleHb
I0JI0 MPUNIMHEHHs ab0 AeecKasallii aHTHGiOTHUKOTe-
pamnii. MixkHapo/iHi pekoMeHAaLil MiAKPeCI0I0Th, 1110
BificyTHicTh 4iTKO 3adikcoBaHMX NOKasaHb i IJIaHy
JIIKyBaHHS € CYTTEBUM Gap’epoM Jijis onTuMisauii aH-
TUGaKTepia/ibHOI Teparii, 0 MiACUIIE 3HAYYILICTD
CTaH/JapTU30BaHOI pOpMU NMpU3HAYEHHS Ta JOKYMEH-
TOBAHOTIO MeperJsAAy sIK iIHCTPYMEHTIB NiATPUMKHU 06-
I'PYHTOBAHOI'0 KJiHI{YHOTO NMpUHHATTA pimeHb [10].
Y nboMy [AOCJI)KEHHI [JOKyMeHTyBaHHSl INOKa3aHb
10 TpU3HAYeHHs aHTHU6ioTHKOoTepamnii CTaHOBUJIO
74,6 %, 10 3arajioM BiAINOBiJlae NpUHLMINAM palio-
HaJ/IbHOT'0 3aCTOCYBAaHHSI aHTUOAKTepiaJbHUX Npena-
paTiB, BU3HadYeHUM cTaHgapToM MO3 Ykpainu Ne 823,
OJlHAaK BKa3ye Ha NOTEHIIHHUN pe3epB JJid NMOJAJb-
IOTO BJAOCKOHAJIEHHS IKOCTI BeJleHHS MeJUYHOI 10-
KyMeHTalil 1K 0JHOT'0 3 KJIDYOBUX IHAUKATOPIB KO-
cti aHTubGioTHKOTEepamii [11].
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Y IbOMY KOHTEKCTI KJIHIYHUHN ayJUT BUKOHYE He
JIMIIe KOHTPOJIbHY, a 1 TpaHcPopManiiHy PyHKILit0,
dopMyroUH KyJbTYypy palioHaJbHOTO 3aCTOCYBaHHS
aHTHUOIOTHUKIB 1 migBUINyIOYXM BiAmoBifasbHICTH 3a
KJIIHIYHI pilleHHA. PerynsgpHuil aHasis NpaKTHUKHU
48-72-TOAVMHHOrO Meperadaay MoXe po3rajaTHuCH
AK OJMH i3 KJIYOBUX MeXaHi3MiB IHCTUTYLiNHOI
inTerpanii npunuunis [TAAIl y noBcAKAeHHY Jid/b-
HICTb cTallioHapy.

BogHouac KJIiHIYHUN ayguT [O03BOJIMB ileHTUDi-
KyBaTH OKpeMi acleKTH NPaKTUKA aHTHOIOTHKOTe-
pamnil, o0 MOXYTb PO3TJIAJATUCA AK NOTEHLiMHI Ha-
NpAMU NOJAJBLIOTO BJOCKOHAJIEHHA BiJNOBIAHO 10
IHAUKaATOpPIB SIKOCTi, BU3HAaYeHUX cTaHzapTtomMm MO3
Ykpainu Ne 823 [11]. 3okpeMa, JOKYMEHTYBAaHHS MO-
KasaHb /[0 NMpU3HAYeHHS aHTU6iOTHUKOTeparii 6yJso
BigcyTHE y 25,4 % KIiHIYHUX emi3o[iB, 10 MOXKe 06-
MeXyBaTH MOXJIMBICTb O6’EKTHBHOI OL[iHKU OGI'PYH-
TOBAHOCTI NpPU3HAYeHHA Ta IOAAJbIIOI ONTHUMIi3aLil
JikyBaHHA. Kpim Toro, y 11,3 % kniHiYHUX eni3oAiB
He 6yJI0 33/IOKyMEeHTOBAaHO B MeIMYHIN JOKyMeHTaIllii
NpoBesieHHs 48-TroJMHHOTO NepersAy aHTU6i0THKO-
Tepanii, AKMH € KJIOYOBUM NPOLIECHUM IHJUKAaTOPOM
AKOCTI B Me)ax IporpaMm aJMiHiCTpyBaHHA aHTUMI-
KpOOHUX Mpenaparis.

HesBaxarwouum Ha BUCOKHHU piBeHb NpOBeJeHHA
MiKpO6ioJIOTiYHUX JOCiKEeHb, pe3y/IbTaTU aHTHUGI-
OTHUKOI'paM 6e3nocepeiHbO BIIMHYJIM Ha KOpEKIito
Tepanii y 40,0 % BunmajkiB cepej, emi3ofiB, y SAKHUX
BignoBizHa iHopMariis 6ysia HasgsBHA B MeJJU4YHiH J10-
KyMeHTallil, 110 BU3HA4Ya€ NOTeHiaJl AJid N04aJbII0-
ro NMocuJeHHs1 iHTerpanil MiKpo6ioJIOTiYHUX AaHUX
y npoLec NpUHMHATTA KJIHIYHUX pilleHb. BuasseHi
aCleKTU He 3MIHIOTh 3arajbHOl MO3UTHUBHOI OIL|iH-
KU sIKOCTi aHTHOGioTHKOTepamnii, oJHaK BKa3ylTb Ha
HafABHICTb NMOTeHLiaJy [Jid MOAaJbUIOro BJOCKOHA-
JIEeHHS KJIIHIYHOI NMPaKTUKU BIANOBIJHO [0 NIPUHLU-
MiB parioHaJbHOr0 3aCTOCYBaHHS aHTHUOaKTepiaab-
HUX NpenapartiB Ta BUMoOr cra”Hgaprty MO3 Ykpainu
Ne 823. PazoMm i3 TUM OTpUMaHI pe3yabTaTH CJIiJ iH-
TepIpeTyBaTH 3 ypaxyBaHHSIM METOJO0JIOTIYHUX 006-
MeKeHb JOCJiPKEHHS.

OGMeXXeHHsI JO0CHipKeHHs. Jloc/lipkeHHsT Ma€e
HU3KY 06MeXXeHb, 3yMOBJIEHUX O/IHOLEHTPOBUM PETpPO-
CHEKTUBHUM [M3alHOM Ta 3aJIeXHICTIO pe3ysbTaTiB
Bi/l MOBHOTH ¥ IKOCTi MeAMYHOI AOKyMeHTaIllil. Bubip-
ka chopMoBaHa Ha 6asi cTarjioHapy akyliepcbKo-Ti-
HEKOJIOTIYHOTO TMpodisito, 10 MOoXe 06MeXyBaTH
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y3araJbHeHHsl OTPUMaHUX pe3y/bTaTiB Ha 3akKJaaju
iHoro npodisto. Po6oTra Mae onucoBui xapakTep i He
BKJIIOYAJIa OL[iHKY KJIiIHIYHUX KiHIIeBUX TOYOK (J1eTasb-
HiCTb, YacTOTa YCKJIaIHEHD, IOBTOPHI rochitasnisanii),
a TaKOX NMOKa3HUKIB aHTUGioTUKOCIOKkMBaHHSA (DOT/
DDD), umjo moTpebye MNOAANBIIMX JOCHIIKEeHb IJis
KOMILJIeKCHO] o1iHku epekTuBHOCTI [TAAIL.

BN CHOBKUA
1. [IpoBejieHUH PeTPOCNEKTUBHUN KJIIHIYHUNA ayAauT
NpPOAEMOHCTPYBaB BUCOKUM PiBeHb JOTPUMaHHSA KJIIO-
YOBHUX NMPUHIMUIIB palioHa/bHOI aHTUGioTHKOTepamil
B YMOBax cTaljioHapy. ¥ 6isbI1ocTi KaiHIYHUX eni3o/iB
NpU3HAYeHHSI aHTUOAKTepiabHUX MpenapaTiB Cympo-
BOJIXKyBaJIOCH HaJIe2KHUM JIOKYMEHTyBaHHAM Ta BiA1o-
BIZIHICTIO YUHHUM HalLlilOHAJIbHUM | JIOKaJIbHUM peKo-
MeHanisaM. [lapameTpu aHTHGioTHKOTEpaMil, 30KpeMa
033, IJIAX BBEIeHHd Ta TPUBAJIICTD JIIKyBaHH4, y Iie-
peBakHil 6inblIOCTi BUNAKIB 6y KOPEKTHUMU.
2.48-roguHHUN eperisag aHTUOI0THKOTepamii Xxapak-
Tepu3yBaBCA BUCOKUM piBHEM BUKOHAHHA Ta IlepeBa-
»)KaHHSM pillleHb L[0/I0 JleecKasalii a6o NpUNHUHEHHS
JIIKyBaHH{, L0 BiANOBiZa€ KJIHOYOBOMY INPOLECHOMY
IHAUKATOPY AKOCTI IporpaM aJMiHICTpYBaHHSA aHTU-
MiKpOGHMX NpenapaTiB Ta CTaHAAPTY MeJU4HOI J0-
nomoru MO3 Ykpainu Ne 823 [11]. Kom6iHoBaHa aH-
TUGIOTUKOTEpAINisi 3aCTOCOBYBaJacsl IMepeBaXKHO fIK
0o6rpyHTOBaHa eMIipU4yHa CTAapTOBa CTpaTerisg Ta y
6ispIIocTi BUNAJKIB He MpPOJOBXKyBasacs iHepuiliHO
nicJisg KJIIHIYHOI NepeoLiHKU.
3. BoaHouyac k/IiHIYHUH ayAUT AO3BOJIMB ileHTUOI-
KyBaTU OKpeMi HamnpsAMHU [AJd NOAAJNbLIOIO BJOCKO-
HaJIeHHS1 SIKOCTi aHTUGiOTHKOTepamil, 30kpeMa 3a-
Ge3rnedyeHHs MOBHOTH JJOKyMEHTYBaHHs MOKa3aHb [0
Npu3HayeHHs aHTHGaKTepiaJbHUX Npenaparis, mij-
BUILL€HHA OXOIJIEHHA JOKYMEHTOBAaHUM IeperyisaioM y
pekoMeH/J0BaHOMY iHTepBasi 48-72 rofuHu Ta GiabLI
CUCTeMHY iHTerpaljilo pe3y/abTaTiB MiKpob6iosoriynux
JOCJI/PKEeHb y NpoLec KJIIHIYHOTO NPUUHATTA pillleHb
BignoBiiHO 0 cTaHAapTty MO3 Ykpainu Ne 823.

KOH®JIIKT IHTEPECIB
ABTOD 3as1BJISIE PO BiACYTHICTH KOHQJIIKTY iHTepeciB.

JOKEPEJIA ®THAHCYBAHHSA
ABTOp rapaHTye, 1[0 HE OTPUMYBAB >KOJHUX BUHAro-
poz B 6yab-sAKil GopMi, 3aTHUX BIVIMHYTH Ha pe3yJib-
TaTH POGOTH.
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Clinical audit of antibiotic therapy in a hospital setting:
a retrospective analysis of 48-hour antibiotic review practice

Background. Rational use of antibacterial agents is a key component of healthcare quality and an essential strategy
to mitigate antimicrobial resistance, which is recognized as one of the leading global threats to public health.
Aim: to assess the quality of antibiotic therapy in a hospital setting through a retrospective clinical audit,
with a focus on compliance with clinical recommendations, appropriateness of treatment parameters, and the
practice of 48-hour antibiotic review in 2024, as well as adherence to key quality indicators defined by the
national standard of the Ministry of Health of Ukraine No. 823.

Materials and methods. A single-center retrospective descriptive study was conducted in the format of a clinical
audit. A total of 177 episodes of antibiotic therapy administered in a hospital setting between January and
December 2024 were analyzed. The assessment included documentation of prescribing indications, compliance
of antibiotic selection with clinical recommendations, appropriateness of dose, route of administration, and
treatment duration, as well as the presence and outcomes of the 48-hour antibiotic review. Statistical analysis
was descriptive, and results were presented as n/N (%) with corresponding 95% confidence intervals.
Results. A standardized antibiotic prescription form was present in 93.2% of clinical episodes, and documented
indications were recorded in 74.6%. Antibiotic selection was consistent with applicable clinical recommendations
in 94.1% of cases. A documented 48-hour antibiotic review was performed in 88.7% of clinical episodes; among
these, antibiotic therapy was discontinued in 49.0% and de-escalated in 38.2% of cases. Combination therapy
was used as an empirical initial strategy in 67.2% of clinical episodes; however, in most cases it was subsequently
de-escalated or discontinued following reassessment. Microbiological sampling was performed in 92.0% of cases,
although microbiological results influenced antibiotic selection in only 40.0% of episodes with available data.
Conclusions. The clinical audit demonstrated a high level of adherence to the principles of rational antibiotic use
and effective implementation of documented reassessment at 48 hours as a standardized time point within the
recommended 48-72-hour review interval. At the same time, areas with potential for further improvement were
identified, including enhancing completeness of documentation of prescribing indications and strengthening
the systematic use of microbiological findings to optimize antibiotic therapy in accordance with national quality
indicators defined by the Ministry of Health of Ukraine No. 823. A structured approach to antibiotic prescribing
and reassessment represents an effective mechanism for improving the quality of medical care.

Keywords: Antibiotic Therapy; Clinical Audit; Antimicrobial Stewardship; De-Escalation; 48-Hour Review.
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Ponb nicuxoeMoI[iiHUX (DAKTOPIB y PO3BUTKY MOPYIIeHb XapuoBoi MOBeAiHKH
cepe/; M0J10/Ii B yMOBax BiilHU B YKpaiHi

Line: npoBecTu iHAMBiAyaJbHUN aHasi3 xap4yoBoi moBexainku (XII) B 3asexHocTi Bij ocoGuBocTel
MICUXO0JIOT{YHOTO0 CTaHY 3/J0POB’S y MiZJIITKIB 3 0XKUPIHHSAM y HECIIPUATIMBUX YMOBaX CbOTO/IEHHS.

Marepianu Ta MeTou. Y foCaipkeHHS 6ys10 BK/Io4eHo 50 aiTed nmigniTkoBoro Biky (14-18 pokiB) 3 0KUPiHHAM,
mo nepebyBasu B KJiHIiLI Y «IHCTUTYT oxopoHHU 370poB's fiTed Ta migsaiTkiB HAMH Ykpainu» npotsrom
2023-2024 poky. Kiiniko-aHaMHecTH4HE Ta J1abopaTOPHO-IHCTPYyMeHTa/IbHE 06CTEXXEHHSI XBOPUX ITPOBOJIUIIU
BiZAMOBIIHO [0 CcTaHAApPTIB MeJU4HOI gonomMord «OxupiHHa y fiTed. KiiHiuHa HacTaHOBa, 3aCHOBaHa Ha
JoKa3zax». BigmoBifHO Au3ailHy AOCHiKeHHS, XapaKTep XapuyoBOi MOBEJiHKKW BU3HA4yaBCs 3a JOMOMOrOI0
Tonnanacekoro onutyBasibHUKA (DEBQ, Dutch Eating Behavior Questionnaire). BUB4eHHSI NCHXOJIOTIUHUX
0COGJIMBOCTEN BiZi0yBaIOCh 3a JONOMOro10 IKaau pe3aunbeHTHOCTI (CD-RISC-10), onuTyBasbHUKA 3arajbHol
camoouinku nigkiitka (I M. Kazaniesa) Ta onutyBaibHuKa Crninbeprepa-XaHiHa. CTBopeHHs 6a3y JJaHUX Ta
CTAaTUCTHYHA 06pOo6Ka pe3ysbTaTiB MPOBO/MUJINCA 3 BAKOPUCTAHHSAM NaKeTiB NPUKJIaAHUX nporpaM Microsoft
Excel Ta SPSS 17.0. [locToBipHa 3HauyLiicTh 6ysia BcTaHOBJIeHa Ha piBHI p<0,05.

Pe3ynbTraru. Y Xo/ii NpoBeJieHUX JOCTi/)KeHb 6YB BUABJIEHUN CYyTTEBHUM BIJIMB NCHUXOJIOTIYHUX YMHHUKIB Ha
xapakTep X[l y HeCcnpUSTIMBUX YMOBaX CbOTOJeHHS. Y IpyIli 3 HU3bKUM piBHEM pe3uJIbeHTHOCTI 83 % naijieHTiB
Masid oomexyBaabHui Tun (OT) XII. [Ipu cepepnbomy piBHI pesunbenTHOCTI yactoTa OT XII ckiagana 37 %,
a npu BUcokoMmy - Jiuiie 27 % (p <0,05). 3a gaHuMU aHaJIi3y OMUTYyBaJIbHUKA 3arajJibHOI CAMOOI[iHKH MiAJTiTKa
(I M. Kazannesa), 100 % mnarieHTiB 3 HU3bKUM piBHeM caMoolliHKu Masiu o3Haku OT XII, cepen maiieHTiB i3
cepeZiHiM piBHeM caMoOIiHKHU — 42 %, a 3 BUcokuM - juiie 18 % ob6ctexenux (p < 0,05). Takox OT XII 6yB
3apeecTpoBaHui y 75 % mifJiTKiB 3 BUCOKMM piBeHb oco6ucTicHOl TpuBoru (OTp) Ta y 68 % 3 BHCOKUM
piBHeM peakTuBHOI TpuBoru (PTp) (p>0,05). TakuM 4YMHOM, Ha TJIi ICUXOJIOT{YHOr'0 He6GJIAronoJIyyys yacTie
BUSIBJISIBCSl HAlHE6e3MevYHIINH 3 ycix BapiaHTiB Xap4yoBoi MOBEAIHKU Y MiAJIITKIB.

BucHoBku. OTpuMaHi pe3yJbTaTH CBif4aTb NPO CYTTEBUH BIJIMB TOCTPOr0 Ta XPOHIYHOrO CTpecy Ha
NICUXOJIOTIYHUM CTaH JjiTel B YMOBax BiCbKOBUX MO/IM Ha TepuTOPil Ykpainu. Bce e npu3BogUTh [0 HU3bKOL
CTPEeCcOCTINKOCTI, TPUBOTU TOIIO, cripusie GOopMyBaHHIO PO3Jia/{iB XapuoBoi MOBEJIHKH, fIKa TaKOX Bifirpae
BaXK/IMBe 3HAaYeHHS Y PO3BUTKY OKUPiHHA. TaKMM YMHOM, Ha CbOT'OJHIIIHIN JleHb BarOMOI0 YMOBOIO JIIKyBaHHA
Ta NpodiTaKTUKK OXKUPIHHA ¥ JUTAYOMY Bili € mcuxosioriyuHa miATpYMKa Ta paHHE BTpy4aHHs ¢axiBLiB 3
MEHTaJIbHOTO 3/J0POB’sl.

KorouoBi cieBa: niZiyliTKy, 0)KMpiHHSA, Xap4yoBa MOBe/iHKa, BillHa B YKpaiHi.

AKTYAJIBHICTB

[Ipo6sieMa OXMUpiHHA Ta HAJJIMILIKOBOI Macu Tija €
BKpai aKkTyaJbHOIO y BcboMy cBiTi [1-3]. Taki Hecripu-
ATJIUBI TeHAEHLII pO3MOBCIOKEHOCTI LIbOT0 3aXBOPIO-
BaHHA y AiTed Ta NiJJIITKIB, pU3UKHU YCKJIaJHEHb Ta
KOMOpPOiZHMX CTaHiB 3yMOBJIIOIOTH COLlia/IbHY Ta NMPaK-
THUYHY 3HA4yILiCTh MUTaHHA [4, 5].

Suggested Citation:

B yMoBax NoBHOMAacIITaGHOrO BTOPTrHEHHS Ta
MOB’SI3aHOr'0 3 HUM NEePMaHEHTHOI0 CTPeCy, COMaTH4-
HUM cTaTyc yKpailHCbKUX MiJJIiTKIB 3a3HaB TpaHcdop-
Manii. XpoHiuHa NCHUX0JIOTiYHA TpaBMaTHU3alisl Ta Lo-
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HeCIpUATJIMBUM NepebiroM, KOMOp6iJHUX CTaHiB, 10
BUMarae MUJbHOI yBaru 3 60Ky MyJbTUAMCLUILIiHApP-
Hol KoMaH/1 daxiBIiiB [6-8].

[HcyniHope3ucTenTHicTh (IP) € Takox ofHUM i3
MPOBiJHUX MeXaHi3MiB popMyBaHHS HeCIPUSTIUBOTO
nepebiry 3aXxBoproBaHHSA i3 pO3BUTKOM YCKJIaJHEHb 3
00Ky pi3HHUX opraHiB Ta cucrteM. [OLiJIbHO OBI'PYHTY-
BaTH KOMILJIEKCHUH MiJXiJ 111010 paHHbOI [[iarHOCTUKHU
Ta ePeKTUBHOI KOpeKIlil MeTaboJiuHOo-acol[iiioBaHOI
naroJiorii 3 60Ky opratiB i cucteM (cepieBo-CyUHHO],
TpaBJIeHHs], eHJJOKPUHHOI, iMyHHOI, HEPBOBOI TOIL0)
NpY OXKUPiHHI y mif1iTKiB 3 ypaxyBaHHs $aKTopiB pu-
3UKYy CbOTOJIEHHH, a TAKOX IHAUBIAYyaJlbHUX IICUX0JIO0-
riYHUX YNHHUKIB, 0COGJIMBOCTEN XapyOBOi MOBE/IIHKH,
110 TaK0X BIJIMBAIOTb HAa PO3BUTOK 3aXBOPIOBAHHA
(emouifiHu# cTan, MoTHUBaLidA) [4, 9, 10].

HasiBHicTb possazniB xapyoBoi noBeainku (PXIT)
Ta IXHA TPUBAJICTB 3aJieXaTb BiJ IHTEHCUBHOCTI Ta
XapaKTepy MepexUuToro BikcbKoBoro crpecy. Jocii-
JUKeHHS BCTAHOBMJIY, 1|0 YaCTOTa Ta TPUBAJICTh IO-
pylLIeHb (BK/JII0YAIOUU 3HUXKEHHS alleTUTY, CIOBiJIbHe-
He HaCU4YeHHs, a TaKoxX GopMyBaHHA CTiHKoI Bifjpasu
YM NPUCTPACTi [0 MEBHUX NMPOAYKTIB) KOPEJIOITH 3
yMOBaMHU nepebyBaHHS AUTHHU. 30KpeMa, HalOiIb-
LIMU BIJIMB Ha BUHHUKHeHHA AoBrorpuBaiux PXII
Mae MepeOyBaHHS Ha OKYNOBAaHUX TEPUTOPIisAX abo B
6e3nocepeHil 6JU3BKOCTI 0 60MOBUX il 3 O ATb-
muM nepemimeHsam [5]. Lli goBrorpuBasi nopyeH-
Ha GaKTUYHO NOTIMGJIIOITh BXXe HasiBHI He3J0pOBi
Xap4yoBi 3BUYKH, L0, K OYIiKYETHCA, MATUME CYTTEBI
HEeraTUBHI HaCJiJKH y JOpPOCJOMY KHUTTIi, 30KpeMa,
30i/IbIIEHHS YacTOTHU XPOHiIYHUX HeiHeKniHUX 3a-
XBOploBaHb [7, 11, 12].

Y 3B’SI3Ky 3 aKTYa/IbHICTIO NPOGJIEMU JUTSYOTO
OXKMPiHHSA BHeplle B YKkpaiHi 6y/0 MpoBejeHe JOCIi-
JOKeHHs y Mexkax EBponelicbKoi iHinjatuBu BOO3 -
COSI (2025), pesynbTaTH SKOTO BilOOpaKamOTb He
JiMlIe CTaTUCTUYHI JaHi 1[040 HaAMipHOI Baru y giteu,
a ¥ AanTh MOXJIUBICTD 3i6paTu 6inbuie iHdopmanil
PO NPUYUHU. 30KPEMA, L0/,0 XapuOBUX 3BUYOK JiTeH,
$i3nyHOI aKTHUBHOCTI, MOBEAIHKOBUX 3BUYOK y CiM'i,
LWIKIJIBHOTO CepeoBUILA.

JocaigxeHHa mnpoBojuJocad cepef, y4HiB 1-2
KJaciB, ixHiX 0aTbKiB Ta MNpeACTaBHUKIB 3akJajiB
OCBITHU B yCiX perioHax YKpaiHM, OKpiM OKYIOBaHUX
TEepUTOPiN Ta 30H aKTUBHUX 60MOBUX Ail 3 UCTOMNA-
Za 2023 p no sgrotuit 2024 p. 3arasoM 6ys0 ONUTAHO
3557 pited Ta 3601 6aThkiB y 187 mkosax y 20 pe-
rioHax YkpaiHnu. Byso BcTaHOBJ/IEHO, 1[0 KOXKHA II'sITa
JAUTHHA B YKpaiHi Ma€ HaJJIMIIKOBY Macy Tisa. Benu-
Ka yBara Nnpuzijsaach BUBYEHHIO OKpeMUX paKTopiB
PU3UKY, 30KpeMa Xap4yBaHHIO B yMOBax CbOTOJleHHS.
BusBusiocs, o GiNbIIICT [J[iTell He AOTPUMYETHCS
NpaBUJ 3Z,0POBOTO XapyyBaHHS, BKUBAaITb 6araTo
LYKPOBMICHUX NIPOAYKTIB.

JocnipkeHHA TaKoX IOKasaso, W0 AiTH MalThb
HeJloCTaTHIO Qi3UYHy aKTUBHICTb: TPeTHHA AiTel abo

0. Buznytska &n D. Matiushenko I

B3araJii He 3aiiMalOThCS, 460 BUTPAYAIOTh MEHIIIe TOH1-
HU Ha THXX/IeHb Ha BUCOKOIHTeHCUBHI Qpi3n4Hi HaBaH-
TakeHHA. BogHouyac, 54,4 % y4HiB IpOBOAATH Gisblie
JIBOX TOJIMH 3a eJIEKTPOHHUMH NPUCTPOSMHU Yy OyJHI
[Hi, a y BUXi/iHi Llel moKa3HUK 3pocTace 10 83,4 %.

Pe3yabTaTH 1bOT0O AOCAIKEHHS, 3BiCHO, NigTBEpP-
JPKYIOTh aKTya/bHICTh NMpo6JeMH, ajle He BUCBITIIIO-
I0Th peas/ibHy KapTHUHY, 30KpeMa Ha Cxoai Ykpainy, y
npudpPOHTOBUX perioHax Ta OKyHOBaHUX. Y IUX pe-
rioHaXx YMOBMU >XUTT#, BIUIUB XPOHIYHOIO CTpecy Ta
MOJIMBOCTI JOCTYIY J0 MeJU4YHOI JONIOMOTH 3HAa4YHO
00MeXKeHi, a TPUBaIMU Nepexis Ha OHJIaH-HaBYaHHS
npu3BiB 0 o6MexxeHHs1 Ppi3M4HOI aKTUBHOCTI Ta mo-
pYyILIEeHHA 3BUYHOTO PEXHUMY JIHf, 0 € AOJATKOBUMU
YUHHUKaMU PU3HUKY [/l PO3BUTKY OXMUPiHHA. Takox
y XOAi AOC/i/pKeHHs 6pajid y4acTh AiTH MOJIOZILOIO
HIKiJIbHOTO BiKY, @ 3a3BU4al 6i1bLI TSHKKI BapiaHTH ne-
pebiry xBopo6u cnoctepiraroTbcs y my6epTaTHOMY Iie-
pioai Ha Tni IP, gucninigeMii, aprepianbHol rinepTeHsii
Ta iHuoi koMop6iaHoi naToJorii [12, 13, 14].

llloxeHHi NOBITPsiHI TPUBOTY, BiAUyTTS Hebe3neku
Ta pyHHYBaHHA 3BUYHOI0 CEPeOBUIIA CIPUYUHAIOTD Y
NiZJIITKIB XpOHIYHe eMOLliiiHe HaNpyKeHHA. Y cuTyauil
BTPaTHU KOHTPOJIIO HAa/J| 30BHILIHIMU 06CcTaBUHAMU ka
HabyBa€ KOMIIEHCATOPHOI'O 3HAUYEeHHS — CTA€ 3aCO60M
BiJIHOBJIEHHSI BiAUyTTS KOHTpOJIIO (Yepe3 oOMexeH-
Hsl YU NepeifaHHsA) abo pKepesaoM KOPOTKOYAaCHOIO
ncuxoJsioriynoro koMmdopty. Ha BigMiHy Bif Mosogmux
JiTeH, AKi Oisbllle 3a/eXaTh BiJl peXXUMy, BCTaHOBJIE-
HOT'0 JI0OPOCJHMH, MiAJITKOBUH BiK XapaKTepU3Y€EThCS
noTpeborw y camoifeHTUiKalil Ta aBToHOMII. fK Ha-
C/IiZI0K, 3BEpHEHHA [0 BUCOKOKAJIOPIMHUX MPOAYKTIB
CTa€ MexXaHi3MOM eMOILiIMHOI KOMIIeHcallii, AIKUH CIpU-
sie OpMYBaHHIO CTIHKUX [TOPYIIeHb Xap40BOi NOBeIiH-
KU Ta NPOrpecyBaHHIO 0KUPiHHA. TaKMM YHHOM, NPO-
JIOBXXKEHHS 3a3HaYeHUX JOCTipKeHb BKpah HeobXiAHO
i3 3a/Iy4eHHsAM JiTel 3 pi3HUX perioHiB, B TOMY 4YHCJI
npudpoHTOBOI 30HH, Ta PiI3BHUX BIKOBUX KaTeTopiH, 1110
Jl03BOJIUTB NPEJCTaBUTH peasibHy KapTHHY TP061eMHU.

Besuky yBary npu po3po6ui uuisxis npodinak-
TUKU 3aXBOPIOBAHHA [OLIJIBHO NPULIIATU NiATPU-
MyBaHHI0 3/l0POBUX XapyOBHUX 3BUYOK, a He JIMIIE
AIETUYHHMX peKoMeH/alii. B ymMoBax cborosieHHs, Ha
TJIi BINCBKOBHUX NMOJAIN B YKpaiHi, BijaHa4aeTbCA CyT-
TEBUH HeraTUBHUM BIJIUB Ha MCUXiYHE 3/J0POB’S Ta
MCUXOJIOTIYHUKM CTATyC AiTed Ta MmiJJiTKiB, 0 3Ha-
XOJUTb CBOE BiJJoOpaKeHHs 1 y mopylieHHi Xxap4oBoi
noBezinku (XI1). 3okpema, XII migniTkiB, K oguH 3
IIOKa3HUKIB 3/J0pOBOT0 PO3BUTKY 3pPOCTANY0ro AHU-
TSAYOr0 OpraHiaMy, GOpMYyeThbCS MiJ BIJIMBOM MCH-
xoJioriyHux GpakTopiB, cepeJ AKUX BaXKJIUBHUMHU € pe-
3UJILEHTHICTb, piBe€Hb TPUBOXKHOCTI Ta CAMOOLIHKH.
JificHO, y HeCHpUATJIUBUX YMOBAaX CbOTOJEHHA Mif
BILJINBOM MOCTIMHOIO CTpecy Ta 3arpo3u XXUTTIO, BU-
HUKAIOTb Pi3Hi COMaTH4HI CTaHW, AKi MalOThb IICUXO-
JoriyHe niaArpyHTd [4]. i acnekTu 3a3HavyeHi y HOBIiH
HacTtaHoBi Ta pekoMeH/0BaHe 3ajydyeHHs ¢axiBIiiB
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MEeHTaJbHOT'0 3/I0POB’S 10 MPOrpaMu MEHEIKMEHTY
XBOPUX Ha OKUPIHHA.

Ilisib: mpoBeCTH iHAMBIAyaJbHUN aHaJi3 Xapy0BOl
MOBEiHKH B 3aJIEXKHOCTI Bifi 0COGJIMBOCTEH MCUXO0JIO-
riyHoro cTaHy 3/,0poB’sl y NiZJIiTKIB 3 0XKUPIiHHAM y He-
CIIPUATIUBUX YMOBAX CbOTOJlEHHA.

MATEPIA/IN I METOIN

Y mocaimxeHHs 6ys10 BKJIodeHo 50 aiTel migtiTkoBo-
ro Biky (14-18 pokiB) 3 0’kUpiHHSAM, L0 NTepeGyBaIH B
kJiHini 1Y «[HCTUTYT OXOpOHU 3Z10pOB’s AiTeH Ta Mmij-
saiTkiB HAMH Ykpainu» npotsirom 2025 poky. Joci-
JPKEHHS POBEJEHO 3TifHO NpUHUUNIB [esnbCiHChKOI
Jekaapanii Ta yxBajseHo KomiTeToMm 3 6GioeTHku Ta
JAeoHToJiorii. bBaTbku Ta nanieHTH Hajad MUCbMOBY
iHpopMoBaHy 3roly Ha y4acTb y A0CTiKeHHI.

Kininiko-aHaMHecTU4He Ta JabopaTopHO-iH-
CTPYMeHTaJbHe OOCTeXeHHS1 XBOPUX IPOBOAUJIU
BIiZIOBIJHO [0 CTaHAAPTIB MeJUYHOI JOIOMOTHU
«OxupiHHa y giTed. KniHiyHa HacTaHOBa, 3aCHOBaHa
Ha jokaszax» [15]. JlocaigkeHHs1 TUNY Ta XapaKTepy
Xap4yoBol MNOBeJiHKH NPOBeJeHo 3a gonomorolo [o-
JaHfcbkoro onutyBaabHuka (DEBQ, Dutch Eating
Behavior Questionnaire) - 11e iHCTpyMeHT AJis OLliH-
K{ TPbOX THUIIB Xap4oBOi MOBEeJIHKH: 0OMeXyBaJlb-
HOTO0, eMOIiOreHHOr0, eKCTepHaJbHOrOo [16].

BUBYEHHS ICUXOJIOTIYHUX OCOOJIMBOCTEN BiOy-
BaJIOCh 3a JIOMOMOrOI0 MKalu pe3uabeHTHOCTI (CD-
RISC-10) [17], onuTyBa/ibHUKA 3araJIbHOI CAMOOI[iHKHU
nigkaiTka (I M. Kazanuesa) [18] Ta onuTyBa/sbHUKA
Coin6eprepa-Xanina [19]. lllkana pe3uSbEHTHOCTI
(CD-RISC-10) - kopoTka Bepcisa Connor-Davidson
Resilience Scale, ujo cknagaetrbes 3 10 nyHkTiB. Bona
OIiHIOE 3JJaTHICTh 0COOGUCTOCTI a/lalTyBaTUCA A0 CT-
pecoBHX CUTYyallill Ta BiJHOBJIOBATHCA MiC/1 TPYLHO-
miiB. Cyma 6aJtiB Biff 0-26 BiANIOBiZjJa€ HU3BKOMY PiBHIO
pe3UJIbEHTHOCTI, 26-33 - cepeiHil piBeHb, Bifj 33-BU-
COKUH piBeHb pe3ubeHTHOCTI [17]. OnMUTyBaJIbHUK
3arasbHoi camoouinku miggaitka (I M. Kasanuesa)
pO3po6JIeHUH AJIA OILiHKY PiBHA CaMOOI[iHKH y MiJ-
JiTkiB. BiH 7103BOJIIE BUSIBUTH OCOGJIMBOCTI caMo-
COPUUHATTA Ta BIEBHEHICTb y cobi B mifiiTkoBOMY
Bili. PeayabraT Big -10 10 -4 cBifUUTH MPO HU3BKY
CaMOOLiHKY; pe3yJbTaT Bif -3 [0 +3 - Ipo cepeiHI0
CaMOOLiHKY; pe3yabTaT Big +4 g0 +10 - mpo BUCOKY
camooliiky. OnutyBasbHUK Cnin6eprepa-XaHiHa
(STAI/STAIC), (State-Trait Anxiety Inventory) - e iH-
CTPYMEHT JJI1 OLiHKY PiBHA TPUBOXHOCTI, BKJIIOYAE
ABi wkau no 20 nutaHb. g iHTepnpeTanii pe3ysib-
TaTiB BUKOPUCTOBYIOTbCA TaKi OpIEHTOBAaHI OLIHKMU:
0-30 6aniB - HU3bKUH piBeHb TpUBOXKHOCTI; 31-45
6aJs1iB — moMipHHUH piBEHb TPUBOXKHOCTI; Bulle 45 6a-
JIiB - BUCOKHH piBeHb TpUBOKHOCTI [19]. CTBOpeHHs
6a3u JaHMUX Ta CTAaTUCTU4YHA 0O6po6Ka pe3yJ bTaTiB
NPOBOAUIMNCA 3 BUKOPUCTAHHAM IaKeTiB NpPUKJIAJ-
Hux nporpaM Microsoft Excel Ta SPSS 26.0. PiBeHb
CTaTUCTUYHOI 3HavyuocTi 6yB p<0,05.

The role of psycho-emotional factors in the development
of eating disorders among youth in the conditions of war in Ukraine

PE3YJIBTATHU TA iX OB OBOPEHHSA
3 MeTOI0 BUBYEHHS Xap4yOBHUX 3BHYOK Ta PEXUMY
XapyyBaHHS 6yJI0 BCTAaHOBJIEHO, L0 HeperyaspHUN
pexxuM xap4yyBaHHA Manu 77,2 % nigaitkis. Ilpu ne-
TaJIbHOMY aHaJli3i peXMMy Xap4yBaHHA BCTAHOBJIEHO,
mo 39,6 % nepiogUYHO MPOMYCKaJU NMPUKHOM Dxi Ha
cHifzaHok i 35,6 % - Ha 06ij. [lepiofnyHO He BeuepsaIU
14,8 % mipaiTKIB, NIpU LbOMY 3BHUYKY Ni3HbOI Bedepi
Masu 61,4 % nanienTis. [lepekycu 3106HUMU BUpPO6a-
MU Ta COJIOJOIIAMU Yac Bifi yacy NpoTAromM AHs 6yau
XapaKTepHi AJa xapuyyBaHHsA 45,5 % mignaiTkis. B Ha-
HIOMY Jl0CJIi/I)KEHH] )KOAHUH NiJJIITOK He 3a3HAa4YUB, 1110
HikoJIM He icThb LyKepok Ta/a6o 3406HUX BUp0o6iB. Ha-
TOMICTb KOXKHOTO JHS a60 JleKisibKa pa3iB Ha THXK/eHb
LyKepKu crnoxkuBanu 52,3 % migiTkiB, 3406HI BUpoO-
6u - 40,6 % mnigniTkis, npoayktu dactdyny, dimncy,
cyxapuku - 28,7 % ob6crexxeHuX. TakUM YHHOM, B Li-
JIOMy XapaKTep Xap4yyBaHHS y HallMX NalieHTIB 6yB
He36aJJaHCOBAaHMM Ta OPiEHTOBAaHUM Ha CIOKUBaHHSA
LWIKIAJIMBUX BUCOKOKAJIOPIHHUX NPOAYKTIB Ha T He-
PETYJISIPHOTO PEXXUMY IPUHOMY DKi.

BpaxoBytoui 6e33amepeyHril BIJIMB ICUXOJIOTIY-
HUX YMHHUKIB Ha XapakKTep Xap4yBaHHs, 6yJio Mpo-
BeJleHO iHAuBiyaabHUN aHai3 ocobauBocTei XII y
HiAJIITKIB B 3a/I€)KHOCTI BiJi piBHIB pe3UJIbEHTHOCTI,
CaMOOLIHKM Ta TPUBOTHU. 3arajioM MaLi€HTIB 3 HU3b-
KUM piBHEM pe3usbeHTHOCTI 6yso 52 %, mo y ABa
pasu 6isbine, Hix naunieHTiB i3 cepenHiMm — 28 % Ta
BUCOKUM - 20 % piBHsAMU (p <0,05). To6TO GinbLIICTD
XBOPHX MaJIM HU3bKi NIOKa3HUKHU CTpecoCTihKocTi. Pe-
3yJbTAaTH AOC/iP)KEHHS CBiYaTh NP0 3HAYHUM BIJIMB
NICUXOJIOTIYHUX YUHHHUKIB Ha xapakTep XII y miguit-
KiB. Y rpyni 3 HU3bKUM piBHeM pe3usbeHTHOCTI 83 %
nanieHTiB Maqu o6MmexyBaibHui TUn (OT) XII, mo
CBilUUTb NPO HAsABHICTb >XOPCTKHUX CaMOOOMeXeHb
y XapuyyBaHHIi, Ik cmoco6y BmopaTucs 31 cTpecoM
(p < 0,05). [Ipu cepefHbOMY piBHi pe3UJBEHTHOCTI
gactota OT XII cknagana 37 %, a IpU BUCOKOMY —
auute 27 %. Len pisHoBug nopymens XI1 BBaxkaeTbcA
HebGe3neYHUM, JOCUTh YacTO Ha T/Ii HEKOHTPOJIbOBa-
HUX TPUBAJHX CaMOOOMeXKeHb NMOTEHL{IE MCUX0JIO-
riuHe He6J1aromnoJyyys.

3a aHUMU aHaJi3y CaMOOLiHKM 3 BUKOPHUCTAH-
HfIM ONMTYBAJIbHUKA 3arajibHOI CAMOOLiHKH NiJIiTKa
(I M. KazaHueBa), 6ys10 BusBaeHo 40 % nigaiTkiB 3
HU3bKUM piBHEM CaMOOLiHKH, 24 % - 3 cepeHIM Ta
36 % - BucokuM piBHeM (p > 0,05). Oco61uBOi yBaru
3acayroBye ¢akT abcosroTHOI Kopessanii (100 %) mix
HU3bKow caMoorninkoto Tta OT XII, uo nigTBepmxye
rinoresy npo Xy, AK EAMHUN LJOCTYIHUN IHCTPYMEHT
CaMOKOHTPOJIIO AJiA MifJIiTKa y CTaHi JelpecUuBHOTO
¢dony. Cepe nanieHTIB i3 cepejHiM piBHEM CaMOOIIiH-
KU - 42 % Mmasu o3Haku OT XII, a 3 BUCOKHUM - JIHIlIe
18 % o6cTexxenux (p < 0,05). Takox OT XII 6yB 3a-
peectpoBanuil y 75 % miAJiTKIB 3 BUCOKUM piBHEM
oco6ucricHol TpuBoru (OTp) Ta y 68 % 3 BUCOKUM
piBHeM peakTuBHOI TpuBoru (PTp) (p > 0,05). Takum

162  Medical Science of Ukraine | Meguuna Hayka Ykpainu 22(1), 2026



YUHOM, NOKa3HUK CaMOOLIiHKKM Ta piBeHb TPHUBOTH
MOB’sI3aHi 3 MmiABUILEHHAM pU3uKy nopyueHb XII 3a
00MeXYBaJIbHUM THIIOM.

Emonjorennuit Tun (ET) XII 6yB 3adikcoBanuit y
71 % mifJiTKIB 3 HU3bKUM piBHEM Pe3UJILEHTHOCTI, Y
45 % i3 cepeaHiM piBHeM Ta Jivile y 22 % nauLieHTiB
i3 BucokuMm piBHeM (p < 0,05). AHasnoriyHa KapTHHA
crnocTepiranacd 3a Ja@HUMHM ONMUTYBAaHHA LIOAO CaMO-
ouinku: 100 % 3 nusbkumM piBHeM Manu ET XII, 41 %
i3 cepenniM Ta 13 % 3 BUCOKMM piBHEM CaMOOLIHKH
Mausu ET XII (p<0,05). Takox ET gemoHcTpyBanu 79 %
y4acCHHUKIB 3 BUCOKUM piBHeM PTp Ta 68 % 3 BUCOKUM
pieaem OTp (p > 0,05). BignosigHo, HU3bKa CTpeco-
CTIMKICTb Ta CAMOOLiHKa, BUCOKUH piBEHb TPUBOTH r'e-
HEPYIOTb HeOOXiAHICTh MaljieHTa «3aiflaThu» HeraTuBHi
eMouil Ta cTpecoBi cuTyanii, CIOKUBAaW4YU HaJMipHY
KIJIBKICTB XI.

ExcrepHanbHuil tun (ExT) XII cnocrtepiraBcsa y
66 % miAJITKIB 3 HU3BKUM pPIBHEM DPE3UJIbEHTHOCTI,
y 48 % ob6cTexeHux i3 cepesHiM piBHeM Ta y 24 % 3
BUCOKHUM piBHEM pe3uJILEHTHOCTI (p>0,05). 3a piBHEM
camooninky, 100 % pecnoHZieHTiB 3 HU3bKUM, 46 % i3
cepesHiM Ta 19 % 3 BUCOKMM piBHEM CaMOOLIHKH pe-
aryBaJid Ha 30BHilIHI Xxap4yoBi ctumyau (p <0,05). Ta-
k0, EKT XII BusBieHo y 72 % mniAJiiTKIB 3 BUCOKUM
piBHeM PTp Ta 61 % 3 Bucokum piBaHem OTp (p>0,05).

[Tcuxosioriyni acnektu Ta XII 3aBKAM MaJju 4ucC-
JieHHi guckycil ¢axiBLiB y BcboMy cBiTi. Tak, npoBe-
nene pocaimpxkenHsa L.C.N. Ramon Francisco Serrano et
al. (2020) cepepn mipaiTkiB 14-19 pokiB nokasaJo 10
icHye 3B’s130K MiXK HasiBHICTI0O HU3BKOTO Ta CepeHbO-
ro piBHA PEe3UJILEHTHOCTI Ta PU3UKOBAHOI Xap4yoBoOIl
MOBe/iHKHM, a caMe He36aJlaHCOBAHOT0 BHCOKOKaJIO-
piliHOTr0 Xap4yyBaHHs 6e3 AoTpUMaHHs pexumy [20]. Y
L[bOMY BUIMAJAKY OYJIO BUSBJIEHO CTATUCTUYHO 3HAYY-
1M 3B’A30K caMe 3 BUMipaMH coljiaibHOI KOMIIETEHT-
HOCTI Ta 0COGUCTICHOT KOMIETEHTHOCTI. ¥ J0oC/TiKeH-
Hi Maria Bazo Perez et al. (2024) [16] 6yn1u BusiBjieHi
3B’A3KH i3 po3snagamu XII Ta piBHeM nepdekiioHizmy.
OpienToBaHuil Ha cebe nepdekiioniam i gucMmopdiu-
Ha 30BHILIHICTB 6y/11 OB’A3aHi 3 NOCUIEHHAM Ai€TH/
06MeXeHHSIM BYTIJIEBO/IB, GaXKaHHAM XyZA0pJiIsiBOCTi,
30KpeMa, eMOLiiHe HeCNpUHWHATTA Ta BiACYTHICTb
eMOlliifHOI cTabiIbHOCTI MoKa3au aconianii 3 migBU-
IIEHUM PHU3UKOM JAIETU 32 06MeXyBaJbHUM THIIOM.
Y HawoMmy AocC/aiJ)KeHHI, fiIKe NPOAOBXKYETHCS, BiJl0-
OopakeHi He Jyinmie nomupeni aesianii XII, a # mcuxo-
JIOTIYHI YUHHUKHY, AKI TaKOX € BarOMUM MNiAI'PYHTAM
J1s1 GOpMyBaHHS PU3MKOBAHOI Xap4yoBOI MOBEJiHKH Y
MiJAJIITKOBOMY Bilji B yMOoBax BiMHU B YkpaiHi. Bpaxo-
BYIOUM HECIPUATIUBI YMOBU ChOTOZlEeHHS Ha TepeHax
Hauwol Jiep>KaBy, TOCTPUM Ta XPOHIYHUM CTpec, HajA-
JIACbKI BUNPOOGOBYBAaHHS, SKi JJOBOAUTBHCA IIOJHSA
J0JIaTH HaLKMM AiTAM, 3BiCHO, BHOCSITh CBili HeraTHB-
HUI BHECOK Ha CTaH COMAaTUYHOTO Ta IICUXiYHOTO 3/10-
poB’s ykpaiHcbKol MoJiofi. OCOBIUBO 1€ CTOCYETHCS
npupPOHTOBUX 06JIacTeH, 30KpeMa XapKiBCbKOi, fie

0. Buznytska &n D. Matiushenko I

IIOJIHSA € 3arpo3a o6CTpifiB, e AiTH HaBYAKOThCA Mif
3eMJIel0 Ta He MOXYTb BifiuyBaTH cebe y MOBHIN 6e3-
newi, BiAMOBIZHO, 3HAX0AATHCA Y 30Hi ICUX0JIOTIYHOTO
Heb6J1aronosyy4s.

TakuM 4yuHOM, 6e33amepeyHUH HeTraTHBHUU
BILJIUB HECIPUATIUBUX YMHHUKIB OCTaHHIX POKIB Ta
BillHM 3HAXOJUTh CBOE BiJloOpakeHHsI HA CTPiMKOMY
3pOCTaHHI KiJbKOCTI BUNAJAKIB OXHUpPiHHA, 0CO6JIU-
BO 3 HECHPUSTIMBUM IepebiroM, moripiieHHi craHy
3/10pOB’sl YKpaiHCbKUX MiJAJaiTKiB. AHa/i3 XapakTepy
XapyyBaHHS y HallMX Nali€HTIB NMoKa3as, 10 BiH 6yB
He36aJJaHCOBAaHMM Ta OPiEHTOBAaHUM Ha CIOKUBaHHSA
LWIKIAJIMBUX BUCOKOKAJIOPIHHUX NPOAYKTIB Ha TJIi He-
peryJipHOTO peXUMy NpuHOMy DXi. BruiuB xponiu-
HOT'0 CTpecy, 4yepe3 BO€EHHI Ail Ha TepuTopil YKpaiHy,
CIPUYUHSIE TJIMOOKY JlecTabisizamio ncuxoeMouinHoi
chepu mifuiTKIB i3 HaaMipHOO Baroto. JlocaimKkeHHs
JEMOHCTPYE, 110 MOCTiMHA 3arpo3a >XUTTI Ta COLi-
aJIbHa HECTaOIMbHICTh MPU3BOJATH [0 BHUCHAXKEHHS
afanTtayiiHux pecypcis. [Ipy BHUBYEHHI IMCHUXOJIOrIY-
HUX 0COGJIMBOCTEN 3/10pOB’Sl MiJJIITKIB 3 OXKUPIHHAM
6yJs10 3adikcoBaHO y 6iIbIIOCTI MalieHTiB HU3bKi PiBHI
CTPeCcOCTIMKOCTI, CAMOOLIHKY Ta BUCOKI piBHI TPUBOTH
SIK 0COOHMCTICHOI, TaK i peakKTUBHOL.

BusHaueHHs1 B3a€EMO3B’SI3KiB MiXK XapakTepoMm
XII Ta mcuUXoJOTIiYHMMHM acleKTaMHu I0KasaJio, IIo
Ha TJi mncuxoJsioriyHoro He6Jaromnosay4yusi (HU3bKOI
pe3UJILEHTHOCTI Ta CaMOOLIHKH, BUCOKOIO pPiBHIO
TPUBOI'M) BUHUKAIOTh pi3Hi gesianii XII. OcobinBo-
ro 3aHENOKOEHHS BUKJIMKAE HaMO6inbml HeGesmey-
HUH BapiaHT, oOMeXXyBaJIbHUH, SKUU 3ycTpidaBcd
Hakyacriue y Hamwux nangieHTiB (83 %) (p < 0,05).
Emoniorennuii ta ekcrepHanbHui TUnu XII Takox
OyJIM PO3MOBCI/KEH] y MiAJITKIB Ta NpOrpecuBHO
36i/JbLIYBaIMCh B 3aJI€XKHOCTI BiJf CTyNeHs ICHUX0JI0-
rivHoro He61aronoJy4ys.

BN CHOBKUA

OTpumMaHi pe3y/nbTaTH CBif4aTb NMpo TiCHUH 3B’A30K
Mk ncuxosioriyHUMHU ¢akTopamu Ta XI1 y migsiTkis.
Husbka pe3u/IbEHTHICTb Ta CaMOOIiHKa, BUCOKA TPHU-
BOXKHICTh cnpusiloTh GOPMYyBaHHIO pO3JaZiB Xapyo-
BOI MOBeJIHKU Yy MiJIITKOBOMY Billi Ha TJIi XpOHIYHO-
ro CTpecy y HeCnpUATJIMBUX YMOBAx CborofeHHd. lle
MiJKPeCJI0€E BaXKJIUBICTb KOMIJIEKCHOTO MiAXOAY [0
KOpPEeKIil Xap4oBUX 3BUYOK Y MiAJIITKIB, 1[0 BKJIKYAE
He JIMlle JIETUYHI pekoMeHJalii, a 1 MCHUXOJOTi4He
KOHCYJIbTYBAHHA [JI1 CBOEYACHOI Ta YCIIIIHOI KOpeK-
il IICUXOJIOTIYHUX NPEeJUKTOPIB pOo3J1ajiB XapyyBaHHA
i GopMyBaHHS MO3UTUBHOIO CTaBJIEHHS /10 BJIACHOTO
TiJIa, 110 BAOCKOHAJIUTD B LIiJIOMY pe3yJIbTaTH JiKyBaH-
HA NALEHTIB 3 0XKUPIHHAM.

Bucy10BAIOETBCA MOASKA CNiBPOGITHUKAM KJiHIKU
AY «lHCTUTYTY OXOPOHHM 3JJ0pOB’A JiTel Ta miAaiTKIB
HAMH», siki 6e3nepepBHO HAZJAlOTh MEJUYHY JAOIOMO-
Iy B yMOBaXx BiHCbKOBHUX Jill Ha TepeHax NPUPPOHTO-
BOTO0 perioHy XapKiBILUHH.
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I MEDICAL PSYCHOLOGYI The rgle of'psycho-emotlonal fac?ors in the c'igvelopment ) )
of eating disorders among youth in the conditions of war in Ukraine

KOH®JIIKT IHTEPECIB JUKEPEJIA ®THAHCYBAHHSA
ABTOpKM NOBiZIOM/ISAIOTE PO BiZicyTHicTh KOHIiKTY  [IpoBefeHHs AoCaiKEeHHS He OTPUMYBAJIO 1IiJIbOBOTO
iHTepeciB. ¢diHaHCyBaHHSA 3 GOKY Aep)KaBHUX, KOMepLiHHUX abo

HeKOMepLiMHUX OpraHisanjiu.
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Hospital-based health technology assessment as a tiol
for managerial decision-making: Metholodological analysis

Aim: is to analyze the influence of psychological factors on eating behavior in obese adolescents in today's
adverse conditions.

Materials and methods. The study included 50 adolescent children (14-18 years old) with obesity who were
in the clinic of the SI "Institute for Children and Adolescents Health Care of the National Academy of Medical
Sciences of Ukraine" during 2023-2024. Clinical, anamnestic, laboratory and instrumental examination of
patients were performed in accordance with the standards of medical care “Obesity in Children. Evidence-
based clinical guidelines (2022).” According to the study design, the nature of eating behavior was determined
using the Dutch Eating Behavior Questionnaire (DEBQ). Psychological characteristics were studied using the
resilience scale (CD-RISC-10), the general self-esteem questionnaire (G.M. Kazantseva) and the Spielberger-
Khanin questionnaire. Database creation and statistical processing of results were carried out using the
application software packages Microsoft Excel and SPSS 17.0. The significance level was set at p<0.05.
Results. The conducted studies revealed a significant influence of psychological factors on the nature of eating
behavior (EB) in today's adverse conditions. In the group with a low level of resilience, 83% of patients had a
restrictive type (RT) of EB. With an average level of resilience, the frequency of RT EB was 37%, and with a high
level - only 27% (p < 0.05). According to the analysis of the questionnaire of general self-esteem of adolescents
(G.M. Kazantseva), 100% of patients with low self-esteem had signs of RT EB, among patients with average
self-esteem - 42%, and with high - only 18% of the examined (p <0.05). RT EB was also registered in 75%
of adolescents with high levels of personal anxiety (PA) and in 68% with high levels of reactive anxiety (RA).
Thus, against the background of psychological distress, the most dangerous of all eating behavior options in
adolescents was more often revealed.

Conclusions. The results obtained indicate a significant impact of acute and chronic stress on the psychological
state of children in conditions of military events in Ukraine. All this leads to low stress tolerance, anxiety, etc.,
contributes to the formation of eating disorders, which also plays an important role in the development of
obesity. Thus, today, a significant condition for the treatmentand prevention of childhood obesity is psychological
support and early intervention by mental health professionals.

Keywords: Adolescents, Obesity, Eating Behavior, War In Ukraine.
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HarpillypeTHuuHi nenTu 1 B KOHTEKCTi cepiieBOoi He/J0CTaTHOCTI
(ornsp iTeparypu)

AxrtyanbHictb. CeprieBa HegocTaTHicTb (CH) 3asMmiaeTbcs OfHiI€I0 3 MPOBIJHUX MPUYUH 3aXBOPIOBAHOCTI
Ta CMepTHOCTI y cBiTi. He3Baxaruu Ha CyTTEBUM Nporpec y AlarHOCTUL U JIiKyBaHHI, paHHE BUABJIeHHA CH
i epekTHBHUM MOHITOPHUHT ii Mepebiry cTaHOBJIATH CKJIQJHe KJiHiYHe 3aBJaHHS, 110 3yMOBJIIOE NOTPEOY y
3acTocyBaHHI HaZiiHUX 6ioMapKepiB. Cepe/ JOCTYNMHUX 6ioMapKepiB KJII0OYOBY iarHOCTUYHY ¥ IPOTHOCTUYHY
posb npu CH BigirpatoTe HaTpiypeTrnuHi nentuau (HYII).

Linb: y3araJbHUTH CYyYacHi jaHi I[0/10 AiarHOCTUYHOT0, TEPANIEBTUYHOTO Ta MIPOrHOCTUYHOTO0 3HaYeHHs HYTI
y Maui€eHTiB i3 rocTpor Ta XpoHiuHO CH Ha OCHOBI pe3ysbTaTiB KJAIHIYHUX JOCAI/P)KEHb Ta peKOMeHJalin
NPOBIJHUX KapAi0J0riYHUX TOBAPUCTB.

Marepianu Ta Metoau. [IpoBeleHO MOIIYK HAYKOBUX My6Jiikanii y 6asax PubMed, Scopus Ta Google Scholar,
ony6JiikoBaHux y 2005-2025 pokax aHIVIIHCbKO0 MOBOIO, SIKi MiCTHJIH pesieBaHTHI AaHi moao HYIIL. [sis momyky
BUKOPHUCTOBYBAJIM TaKi KJIIOYOBI CJIOBa: «ceplieBa HEJOCTATHICTb», «HAaTPIMypeTUYH] NeNTUU», «KMO3KOBUH
Harpiflypetuunuit nentuz (BNP)», «N-TepMiHanbHUM dparMeHT MO3KOBOI'0 HATPilypeTUUHOTrO MPOIENTHLY
(NT-proBNP)», «nepencepauuit Hatpiilypetruunuit nentus (ANP)». [lo aHani3y BKJIOYEHO CHUCTEMAaTH4HI
Ta HapaTHUBHI OMIAAM, MeTaaHasli3u, obcepBaliiiHi Ta MNpocneKTHBHI BUNPOOYyBaHHS, paH/0Mi30BaHi
KOHTPOJIbOBaHI JOCII/PKEHHS, a TAKOX KJIIHIYHI HacTaHOBU. BUKJ/ItOYaMca CTaTTi 31 ciopiHEHUM 3MiCTOM,
Zy6JiKaTH, Te31/A0M0Bili 3 KOHpepeHLiH.

Pe3ynbraru. HYIl, nHacamnepes BNP ta NT-proBNP, € BUCOKOUYT/IMBUMU i BaXKJMBUMU OGioMapKepamy, IO
Bi/[06paXalTh CTYNiHb reMOAMHAMIYHOIO HaBaHTaXKEHHs Ha ceplie Ta GpyHKIiOHaJbHUH CTaH Miokapga. Ix
BU3HA4YeHHs /103BOJISIE 3 BUCOKOIO TOUHICTIO /liarHOCTyBaTH rocTpy ¥ xpoHiuny CH, a Takox audepeHitoBaTH
il Bif IHIIMX NMpUYMH 3aJULIKU. BussieHo 3B’si30k Mix piBHAMH HVYII, ¢yHkunioHanpHum ksacom CH 3a
knacudikaniero Hbio-Hopkcbkoi aconianii cepra (NYHA) Ta ¢pakiiero BUKuAy JiBOro muiyHouka. Huska
JOCJIi/PKEeHb IPOeMOHCTPYBaJ/ia BUCOKY NPOrHOCTHYHY LiHHICT BNP i NT-proBNP 1010 oniHku IK KOpOTKO-,
TakK | JOBroCTPOKOBOTO PHU3UKY HECHPUSTIMBUX MOAiIN. BogHouac pe3ysbTaTH BUNPOOYBaHb, MPUCBAYEHUX
ctparerii Tepanii CH nig konTposieM piBua HYII, € HeogHO3HaYHUMU.

BucnoBku. HYII - ne ciMelcTBO MenTU/IB i3 BUCOKOK JiarHOCTUYHOK Ta MPOTHOCTUYHOK IiHHICTIO, 110
XapaKTePHU3YIThCS 3HAUHOIO YYTVIMBICTIO ¥ cnenudiyHicTio y BUusBiaeHHi CH, 0oco6/iMBO y BUMaZKaX, KOJIH
KJIIHIYHUH fiarHO3 € HeBU3HAYEHUM. [X JI0CTYMHICTb, BiATBOPIOBaHICTD i HaAilHICTb po6aaTh HYTI BaskInBUM
IHCTPYMEHTOM Cy4aCHOI KJIIHIYHOI MPaKTHUKH, 110 JI03BOJISIE OLIHIOBATU SIK KOPOTKO-, TaK i JJOBFOCTPOKOBUH
nporHo3 y nanieHris i3 CH.

KoirouoBi c/1oBa: ceprieBa HeJLOCTAaTHICTb; HaTpiypeTH4HI NMeNTH/AU; MO3KOBUW HaTpilypeTHYHHUN MenTu/j
(BNP); N-TepminasibHui pparMeHT MO3KOBOro HaTpillypeTnyHoro nponentuay (NT-proBNP); nepeacepauuii
Hatpiflypetuunuii nentuz (ANP).

AKTYAJIBHICTH
CepueBa HegocTtaTHicTb (CH) - e MynpTudakTopHuit  BcboMy cBiTi [2]. CH Bpaxae noHa/, 64 MijibHOHIB Jt0-
Ta HeGe3MeYHUHN AJs XKUTTSA cCUHAPOM [1], 1o € mpo-  JieHl y cBiTi, TOMy 3ycuJisi, cnpsiIMOBaHi Ha 3MeHIIEeH-
BilHOIO IPUYHUHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTIy  HA II cOLia/IbHOTO Ta €eKOHOMIYHOI0O HaBAHTAXKEHHH,
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CTaJI¥ TOJIOBHUM NPiOPUTETOM IJ106aJbHOIO IPpOMa/i-
cbKkoro 370poB’s [1]. CH - ne ckyiagHul CHHAPOM, 1[0
oxorIt€ pi3Hi naTodisiosoriuni MmexaHiamu Ta narto-
JiorivHi nmporecy, SIKi 3yMOBJIIOIOTh 3MiHHM piBHIB 6i0-
MapKepiB y KpoBi. Paj nux 6ioMapkepiB JOCTYyIHUN
JJ1s1 KJIIHIYHOT O BUKOPUCTAHHS, @ MOHITOPUHT IX KOH-
LleHTpallil Y KpOBI 1a€ MOXKJIMBICTb He JIUIIE OLliHUTHU
HagBHICTh Ta TskKicTb CH, ase ¥ mokpamuTu npo-
FHO3YBaHHS Ta BJOCKOHAJUTH BUOGIp TepaneBTHUYHOI
ctparerii [3], cepes; IKMX BaXXJIHUBA POJIb HAJIEXKUTh
HaTpilypeTnunum nentugam (HYID) [2].

Ilisib: y3araJbHUTH Cy4yacHi JaHi o040 AiarHoc-
TUYHOTO, TEPANeBTUYHOr0 Ta NPOrHOCTUYHOTO 3Ha-
yeHHs1 HYII y nauieHTiB i3 rocTpor Ta xpoHiyHoto CH
Ha OCHOBI pe3y/bTaTiB KJIHIYHUX AOC/IAIJKEeHb Ta pe-
KOMeH/alii NPOBiAHNUX Kap[i0JIOTIYHUX TOBAPUCTB.

MATEPIA/IN TA METO/IN
[IpoBesileHO mMOLIYK HAyKOBUX MNyo6Jikauil y 6asax
PubMed, Scopus Ta Google Scholar, ony6sikoBaHUX
y 2005-2025 pokax aHIJIIHCbKOK MOBOIO, IKi MicTH-
Ju pesieBaHTHI fani mogo HYIL [lna momyky BHKO-
PUCTOBYBAJ/IM TaKi KJ/IOYOBI CJIOBa: «ceplieBa HeJo-
CTaTHICTb», «HATPiAypeTUYHI MenTUAU», «MO3KOBUHI
HaTpillypetnunuii nentus (BNP)», «N-TepMiHanbHUR
¢dparMeHT MO3KOBOTO HATPiHypeTUYHOIr'0 MPOMENTH-
ny (NT-proBNP)», «nepefcepaHuii HaTpilypeTUUHUIN
nentuz (ANP)». Jlo aHas1i3y BK/IIOYEHO CUCTeMAaTHUYHI
Ta HapaTUBHI OTJIZY, MeTaaHaIi3u, o6cepBalliliHi Ta
MPOCNEeKTUBHI BUIPOOYBaHHS, paH/0Mi30BaHi KOHTp-
0JIbOBaHI ZOCaiMKeHHs, a TAKOX HacTaHOBU. BukJiio-
YaJIUCA CTATTi 31 cnopiiHEHUM 3MicToM, AyGJIiKaTH,
Te3u/onoBi/i 3 KoHbepeHIil.

PE3YJIbTATU TA iX OFT OBOPEHHSA
llupkytorodi 6ioMapkepd MOXYTb [JJOMOMOITH KJIi-
HigucTaM y paHHid aiarHoctuni CH Ta sikyBaHHI na-
nieHTiB. Cepes, HUX ocobJsinBe Micie nocigaroTs HYII,
30kpeMa, Mo3koBui HYIl (BNP) Ta N-TepMmiHanbHUH
¢parment BNP (NT-proBNP), giarHoctryHa Ta mpo-
FHOCTUYHA LIHHICTb fKUX JOBeJleHa y YHCJIEeHHUX
pocnikeHusax [2, 3]. Lli 6iomMapkepu € KOpUCHUMH
IHCTpyMeHTaMH [Jid CKPUHIHTY Ta C/Iy»KaTb OPiEHTH-
pamu AJisg moyaTky JjikyBaHHs CH [2]. 3aBasiku cBoiM
edexram HYII BigirparoTb 3Ha4YHY poJIb [IPU TAKUX CTa-
HaX/3aXBOpPHOBaHHAX, 30KpeMa, K CH, imemiuHa xBO-
poba cepus, apTepiasibHa rinepreHsis, rineptpodis
JIIBOTO LJIYHOYKA, IHCY/IBT, OPYLIEHHS PUTMY CepLs
Ta € HAJAIMHUMU JJIarHOCTUYHUMHU ¥ IPOTHOCTUYHUMU
6ioMapkepaMH NpU CeplLEeBO-CYAUHHUX 3aXBOPIOBaH-
Hax (CC3) [4-7].

diziosioriuHi epekTH HaTpiypeTUYHNX NEeNTU/IB
Jo cimeiictBa HYII HasexaTb, 30KkpeMa, nepejcep/-
HUH HaTpidypeTuyHuii nentuj (ANP), BNP ta HaTpiit-
ypetuuHuii nentuy C-tuny (CNP), axi BigirparoTs

H.V. Mostbauer I

KJIIOYOBY POJIb YV MiATPUMILi FOMEOCTa3y cepLeBo-Cy-
auHHoi cuctemu (CCC), HUPOK, piiHU B opraHismi Ta
iHIKX opraHiB i cucteM [6, 8] i BUKOHYIOTb 3aXHCHY
¢dyHkuio [2, 7]. Ekcnpecisi peLienTopiB Ta cekpelis
ANP Ta BNP cTumyniooThcs pisHUMH GaKkTopaMu Ta
peryyimioThCs 3a JOMOMOIoK KiJIbKOX CUTIHAJbHUX
msaxiB [9]. ANP mepeBaXHO CHHTE3YEThCS B Mepe-
cepadax, Toal Ak BNP - kapaioMmionuTtaMu IyHOYKIB
y BIANOBib Ha PO3TATHEHHA Ta MiJBHUIEeHe HaBaH-
Ta)KeHHs1 Ha MiokKap/, COpUYMHEHe IepeBaHTaXeH-
HSIM 06’€MOM abo THCKOM [2, 7, 9-11], 3anobirarouu
HIKiIJTMBOMY BIIMBY LUX dakTopiB [2, 7]. KpiM Toro,
Ha X cMHTe3 BIJIMBAaIOTh Taki ¢akTopy, AK imemis/
NOIIKO/PKeHHs /HEKpo3 Miokapza, penepdysis Ta
eH/IOKpUHHA (MapakpuHHA) MOJYJALid iHIIUMHU rop-
MOHaMH Ta nutokiHamu [7, 10, 11], 30kpemMa, SIK-OT:
aHrioreHsuH ll, engoTenin-1, Ba3onpecuH, KaTexoJsa-
MiHu [5, 12]. BNP cuHTe3yeTbcs y BUIJIAJI Iporop-
MOHYy (proBNP), akuil micis moTpam/ssHHS B Kpo-
BOOGIr pO3IEN/IIETC Ha akTUBHY ¢dopmy BNP Ta
ctabinpHimy ¢opmy - NT-proBNP. [TopiBHsiHO 3 BNP,
NT-proBNP mae moBmuii nepios HaniBBUBeJeHHS Ta
HIDK4Yy 6iosioriuHy BapiabGesibHICTB, OHAK KJiHiYHA
KOpPUCHICTb 060X 6ioMapkepiB € cniBcTaBHOMO [10].
Ak 3a3HayeHO y HaykoBiM 3aaBi Acouiauii cepueBoi
HesnoctaTtHocTi (HFA) €Bpomelicbkoro ToBapucTBa
kapaiosoriB  (ESC), AMepuKaHCbKOTO TOBapUCTBa
cepueBoi HepoctaTHocTi (HFSA) Ta fAmoHcbkoro To-
BapucTBa cepueBoi HegoctaTHOcTi (JHFS) «HaTpiity-
peTUYHi NenTUAU: PoJib Y AlarHOCTULI Ta JIIKyBaHHI
cepueBoi HegocTaTHOCTI», BNP Ta NT-proBNP maroTh
HU3Ky NOJAIGHOCTEN 3 JiarHOCTUYHOI TOYKU 30py, i
OyAb-IKUIM 3 HUX MO>Ke BUKOPUCTOBYBATHCS B KJIiHIY-
HUX yMOBax [8].

Edextu HYIl peanisywoTbcs yepe3 TpU THUIHU
MeMOpaHo03B’s13aHuX penentopis: Tun A (NPR-A), Tun
B (NPR-B) Ta Tumn C (NPR-C a6o penenTtop KJipeHCY).
NPR-A ta NPR-B - 1ie TpaHcMeMO6paHHi pelLenTopy,
NoB’si3aHi 3 ryaHisingukJiaasoro (guanylyl cyclase, GC).
3B’a3yBaHHA 3 NPR-A Ta NPR-B iH/ZlyKy€e yTBOpeHHS
IUKJAiYHOro ryaHosuHMoHodocdaty (ulM®P) cyclic
guanosine monophosphate (cGMP), BTopuHHOTO Me-
CeH/Kepa, SIKUW ornocepeAKoBye 6ijbiiicTb 6ioJio-
riunux edektiB HYII [6, 9]. ANP Ta BNP cesekTuBHO
3B’s3y10Tbcs 3 NPR-A, Toai sik CNP - i3 NPR-B. NPR-C
HeMae GC-aKTUBHOCTI I NepeBaXXHO € peLenTopoM
kJsipeHcy HVII, ockinbku cnpusde ix iHTepHasisanii
Ta fgerpaganii. KimituHui Ta cuctemHi epexktu HYII
3aJjiexkaTh Bij posmnoainy peuentopis, adiHHOCTI Jii-
raizy ta cuiBeigHomeHnHsa ekcnpecii NPR-A fo NPR-C
(NPR-A/NPR-C) [11]. HYII nifoTh K LUPKYJIFOI04i FOP-
MOHH B OpraHi3Mi Ta napakpuHHi ¢paKkTOpH B ceplii [6,
8], MaoTh MUPOKUH cIeKTpP edeKTiB i 6epyTh y4acTb
y YMc/eHHUX naTodiziosorivynux npoecax [4], BUKo-
HYIOYHM HU3KY 3aXUCHUX QYHKLIH [5], mpefcTaBieHnx
y Tabsuni 1.
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Tabmunsa 1. OcHoBHi eeKTH HaTPiyPeTUYHHX MENTUIB

Opras/cucrema | IocuiaHHA EdexTu
[5,6,8, 12, 13] Bazoguiarauis (po3mmpeHHs apTepii Ta BeH, | nepea- Ta nicissHaBaHTaXeHHH,
P 3HIKEHHS apTepiaJbHOT0 TUCKY)
[8] | cucteMHOTrO CyMHHOTO oropy, | Tucky B siereHeBil aprepii, | TUCKY 3aK/IMHIOBAHHS
B JIEr€HEBHUX Kallijispax, | TUCKY B IpaBOMY nepejcepi
[5, 6] [TokpalieHHs po3caabaeHHs Miokap/a B ¢a3y Aiactouu (Jro3iTponHui edekT)
cce BrivB Ha peMo/ie/TIOBAHHs Ceplis: l'IpI/.Il"Hi‘{eI-_lHﬂ nponiq?epaui'l' (bi6po§11ac_TiB (AN!?f
[8] CNP, BNP), rineptpodii kapaiomionuTis Ta ¢pi6pobaactie (ANP, CNP), inpinbrpanii
MakpodaraMy, CHHTe3y KoJlareHy i mpo3anajbHHUX XeMOTaKCUCHUX pakTopis (ANP)
[14] T pereHepaujii KJIiTHH CYAUH
[6,8,14] AxTurineprpodiuHuil Ta aHTUGIGPOTUYHUH BIJIMB Ha cyauHU (ANP)
[15] [IpurnivenHs anonTosy
[6] | piBHs npo3anasbHUX IUTOKIHIB
T HUPKOBOT'O KPOBOTOKY, T IBUJKOCTI KJy604KOBOI pinbTpanii (Bazoausataris
Hupku [5,6,8,14] adepeHTHUX apTepioJi, BA30OKOHCTPUKILisA epepeHTHUX apTepion), T aiypesy (I
peabcop6uii Boan), I peabcop6iyii HATpito
ITHC [6, 8] | cuHTE3y BazonpecuHy
CAC [6,10,12,14] | akTUBHOCTI
PAAC [6,8,12] | akTuBHOCTI
[5,6,14] T ninosizy
[6] T piBHA aINTIOHEKTUHY
MeTa6o.1iuHi [6] IaayKuis 6ioreHe3y agunouuTi i MiToxoHApii M's3iB (CYTO C) Ta mBuUgKOCTI
edexTn OKHMCJIeHHA JIMiJIB
[5,6] | mMacu Tina, oxupinHs
[5, 6] BriuB Ha iHCY/1iIHOpE3UCTEHTHICTD

IIpumitku: 1 —migsuienss, | — npurivenHs. [THC — enTtpansHa HepBoBa cucteMa. CAC — cummaroa/jpeHanoa cucrtema. PAAC —

peHiH-aHTi0TeH3UH-ab/JOCTePOHOBA CUCTEMa

YMHHUKY, 10 BIVIMBAIOTh

Ha piBeHb HATPilypeTUYHUX NeNTH/iB
KonuenTtpania HYII 3anexuTb Big HU3KH ¢izioso-
riYHUX Ta NMATOJIOTIYHUX YUHHUKIB, cepeJ; AKUX BIK,
CTaTh, ETHIYHE MOXO/[P)KeHHS, TeHETUYHI noJiiMmop¢is-
MM, a TaKOX pi3Hi KapZiaJbHI U eKcTpakap/ia/JbHi
cTaHHU/3axBopioBaHHA [2]. [lo KapAiaJlbHUX NPUYUH
nigBuienHs piBHiB HYII, okpim CH, BigHOCATB: roO-
CTPUH KOPOHApHUU CUHJAPOM, FOCTPUM iHPaApPKT Mi-
okap/ia, TpoMmb6oeM6oJist JiereHeBo1 apTepii, Miokap-
JUT, rinepTpodiyHa kap/ioMionatisi, Bpo/pkeHi Basu
cepls, KJallaHHI Baju cepld, nepejcepAHi Ta LIIy-
HOYKOBi TaxiapuTMmii, 3a6iit cepus, iHinbTpaTUBHI
3aXBOPIOBAHHA Ceplid, 3JI0IKICHI HOBOYyTBOPEHHS cep-
L4, KapJioBepcid, IOK, COPUYUHEHUN IMIIJIaHTOBA-
HUM KapjioBepTep-AedibpuasiTopoM, 3aXBOPIOBaH-
HA NepuKapAa, iHBasUBHI YU XipypriyHi npouenypu
Ha ceplj, JilereHesa rinepTeHsid, NIpaBoOLIJIyHOYKOBA
HesoCcTaTHIiCTh, iHGINBTpaTUBHI KapaiomionaTii. /o
eKCTpaKap/iaJJbHUX [pPUYMH TiJABULIEHOr0 piBHA
HYII nanexaThb: NOXUIUHN BiK, 3aXBOPIOBAHHA HUPOK,
CeNCUcC, UMTOKIHOBUM WITOPM, ilIeMiYHUU YU remo-
pariyHui iHCYJIBT, cy6apaxHOiZaJIbHUH KPOBOBUJIUB,
3axBOPIOBAaHHS JiereHb (MHEBMOHisl, XpOHiyHe 06-
CTPYKTHBHE 3aXBOPIOBAHHS JIereHb), 3aXBOPIOBAHHS
MeYiHKH, TSHKKa aHeMid, TSXKKiI MeTaboJ1idHi Ta eHp0-
KpUHHI IOpYIIeHHs, 30KpeMa, THPEOTOKCUKO3, Aiabe-
TUYHHUU KeToanuaos [8].
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OxkpiM Toro, fesiKi cTaHU MOB’sI3aHi 3i 3HMKEHHAM
piBHs HVYII, BkJlOYamo4yd reHeTHYHi YUHHUKK (Ha-
npukJaj, nosimopdism reny NPP-B), adpuxancbke
MOXO/PKEHH, NiIBUIeHa aHPOTeHHICTh y XKIHOK, iH-
CYJIIHOPE3UCTEHTHICTh, TINepKOPTULIM3M, BIIUB Jesd-
KHUX TpenapaTiB (HanpukaZ, cnipoHoJsiakToHy) [16].
Hussbki piBHi HYII Takox MOXKyTb BU3HAYaTHUCA B Jie-
AKUX NMaLI€HTIB i3 TepMiHAJbHOK CTAa/i€H0 XPOHIYHOIL
CH, oxxupiHHAM 260 MiBUIIIEHUM iH/IEKCOM MacH TiJja,
MPaBOCTOPOHHBOIO rocTpoto CH, panToBUM HabpsiKOM
snerenb (flash pulmonary edema) [17]. Kpim Toro, y
XBOPHUX 13 3aXBOPOBAHHAMU IlepUKapAa Ta IepuKapmi-
asibHUM BUnoToM piBHI HYII MoxyTh 6yTH 3HMKeH] 1
MiBUILYBATHUCA NiCJA NPOBEJeHHA IlepuKapAioLeHTe-
3y [8]. Ik BkazaHo y pekoMeHaalisgx ECS 3 giarHocTuku
TaJIIKyBaHHA rOCTPOI Ta XPOHIYHOI cepLieBOl HeA0CTAT-
HocTi (2021 p.) mo 20 % mnauieHTiB i3 migTBepmKe-
Hoto CH 3i 36epexxeHoro ¢paxuieto Bukuay (CH36PB)
MalwTb KoHUeHTpauii HYIl HMx4Ye [JiarHOCTUYHHUX
noporis, 0co6JMBO 3a HasfABHOCTI OXupiHHA [17].

HarpiilypeTnyHi nenTuau Ak AiarHOCTUYHI
6ioMapkepH XpOHiIYHOI cep1eBOi HeJOCTaTHOCTI

Y Hayxkogi#t 3asBi HFA ESC/HFSA/JHFS «Hatpiitype-
THUYHI ENTUAU: POJIb y AIarHOCTULI Ta JIIKyBaHHI cep-
1eBoi HegocTaTHOCTI» (2023 p.) BUK/IazeHo, o BNP
Ta NT-proBNP € ninHuMu 6iomapkepamMu AJisl BCTa-
HoBJieHH# AiarHo3y CH [8]. HYII € 6iomapkepamuy, 1110
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peKOMeH/J0BaHI EBPONENCbKUMHU Ta aMepPUKaHCbKUMU
peKoMeH/JallisIMU 1110/10 [iarHOCTHUKHU Ta JiikyBaHHs CH,
3 4iTKO BU3HAa4Ye€HUMHU NOPOrOBUMHU 3HAYEHHAMU JJIF
JliarHocTUKHY roctpoi Ta xpoHiuHoi CH [17, 18]. Bigno-
BiZiHO g0 pekoMeHgan i ESC 2021 poky 3 fjiarHOCTUKU
Ta JIIKyBaHHA roctpol Ta xpoHiyHoi CH, BU3HauyeHHA
piBHiB BNP/NT-proBNP pekomeH/j0BaHe BciM narjieH-
TaM i3 nigo3poro Ha XxpoHiuHy CH (kJs1ac pekoMeHzanil
I, piBeHb fokaszoBocTti B). [Ipu npomy KoHueHTpanii
BNP <35 nr/mu, NT-proBNP <125 nr/mu yu cepeiHbO-
posTamoBaHoro npomnentugy ANP (MR-proANP) <40
nMoJib/ 1 po6asATh JiarHo3 CH manoimoBipHuM [17].
3rilHO 3 pekoMeHJaLisiMM AMeEpPUKAaHCbKOr0 KoJie-
JOKy KapgioJsiorii, AMepukaHCbKOI aconjanii cepusd Ta
AMepHKaHCBKOI0 TOBAapUCTBa CepLeBOi HeJO0CTAaTHO-
cTi (American College of Cardiology/American Heart
Association/Heart Failure Society of America, ACC/
AHA/HFSA, 2022 p.), BumiptoBaHHsa piBHiB BNP a6o
NT-proBNP y nauieHTiB i3 3ajUILKOI0 € JOLIJIBHUM 151
migTBepaKeHHs a6o BukJIodeHHs: CH (ks1ac pekomeH-
Janiit 1, piBenp gokazoBocTi A). Y kiiHiuYHIN npakTULi
06u/1Ba 6ioMapKepH MIMPOKO 3aCTOCOBYOTHCA JAJS M-
arHOCTUKHU Ta OIiHKHU TskKocTi CH. 3arasiom, 3HaueH-
HS 060X OKA3HUKIB € MOPiBHIHHUMH, i KOXKEH 3 HUX
MO€ BUKOPHUCTOBYBATHCS B KJIHIYHIA NpakTULi 3a
YMOBH, 1[0 abGCOJIIOTHI 3HaUYeHHsI Ta Mexi pedepeHT-
HUX IHTepBaJliB LIMX [IOKA3HUKIB He 3aCTOCOBYHOTbLCH
K B3aeMo3aMiHHi [18]. BusHaueHHs KOHIeHTparii
BNP, NT-proBNP a6o MR-proANP pno3BoJisie migTBep-
auty CH ik MpUYMHY CUMIITOMIB IK B aMOyJIaTOPHUX
yMOBax, TaK 1 y BifjZliJIeHHAX HeBiJKIaAHOI JOTIOMOTU.
BojgHoyac BaX/IMBO BpaxOBYyBaTH, L0 MiJBUIEHHA
KOHLIEHTpaLil LIMX NMEeNTHU/AIB MOXe CIOCTepiraTUucs u
NpY HU3Li KapJiaJbHUX | HEKap/iaJbHUX CTaHIB (Ha-
BeJieHo Bule) [8].

BcraHoBJsieHo, mo HYII € 6ioxiMiuHHUMU Mapkepa-
MU TskKocTi CH Ta mpegukTOopaMy HeCHpUATIUBUX
HacigkiB [19]. Y nopiBHAJIBHOMY Z0CTiKeHH] y naLi-
€HTIB i3 XpoHiyHOw0 CH iMOBipHO HeimeMigyHOro reHe-
3y 6yJ10 BUSIBJIEHO 3B’SI30K MiXK IiZIBUIIIEHUMU PiBHAMU
BNP, N-kiHLleBOro nepeacepfHOro HaTPilypeTUUYHOTO
nentugy (NT-proANP) ta NT-proBNP i ¢yHkiiona s-
uuM kaacom (PK) CH 3a kiacudikaniero Hobro-Mopk-
cekof aconianii cepus (NYHA). PiBHi uux 6iomMmapkepis
KOpeJIoBaJIu 3 1-piYHOI0 CMEpPTHICTIO y MaLi€HTIB i3

H.V. Mostbauer I

CH III-IV ®K 3a NYHA ($pakuis Bukuy jsiBOro nuiy-
Houka, @B JIIII <30%) [20]. AHani3 19 gocimpkens mij-
TBepAuB, 110 piBHI BNP i NT-proBNP kopeutoBanu 3 PK
CH 3a NYHA Ta ®B JIII [21]. B exokapgiorpadiunomy
nigpocaimpkenni GUIDE-IT (Guiding Evidence Based
Therapy Using Biomarker-Intensified Treatment) npo-
JIeMOHCTPOBAHO, 1[0 y nanieHTiB i3 CH3HDB 3HmKeH-
Hs1 piBHS NT-proBNP 10 <1000 rir/mu1 yepe3 12 micsis
6ys10 MOB’si3aHe 3i 3HAWHUM 3BOPOTHHUM PEMO/IEJIF0BaH-
HAM Ta NOKpallleHHAM pe3y/bTaTiB. bijibllle 3SHUXXeHHS
NT-proBNP 6y/s10 moB’si3aHe 3 6iJibIll €KCTEHCUBHUM
3BOPOTHUM PEMO/IeIIOBAaHHAM [22].

3HayeHHS HaTPilypeTUYHMX NEeNTUAiB

JJil OLiHKM PU3HMKY /IIPOTrHO3Y

NPHU XPOHIYHIN cepueBiii HeJOCTaTHOCTI
BiomMapkepu pos3riffalThCo K LiiHHe JJONOBHEHHS J10
TpaAULLIHHUX KJIIHIYHHUX O3HAK i CAMIITOMIB IIPU OLiHIi
nporHo3y nauieHTiB i3 xponiunoto CH [3]. Ik i giarnoc-
THKA, OL[iIHKa IPOrHO3Y € KPUTUYHO BaXKJIUBOIO 4aCTH-
HOI0 ONTUMasbHOrO JikyBaHHA CH, ocKiJIbKM IpOrHO3
npu CH cyTTeBo BapitoeThbca. [lonpy MIMPOKUN CIIEKTP
INPOTrHOCTUYHUX MapKepiB, BaliJOBAHUX Y MaLi€HTIB
i3 CH, came HYII BusiBu/IMCS OAHHUMHU 3 HAUCUJIBHIIIKX
NpeJUKTOpPIB NPOrHo3y y Nali€eHTIB i3 xpoHiyHo CH.
Ix ninnicTs goBeseHa ak npu CH 3i sHMXeHO0 ppak-
nieto Bukuay (CH3H®B), tak i mpu CH36®PB [23]. ¥
nauieHTiB i3 xpoHiyHoo CH Bu3HauyeHHA pIBHA LUX
6ioMapKepiB peKOMeH/I0BaHO JJisi cTpaTUdikanii pu-
3uKy (kjac 1, piBeHb gokazoBocTi A). Takox y maijieH-
TiB, rocmnitanisoBanux i3 npusogy CH, BuMiproBaHHA
koHueHTpayin BNP Ta NT-proBNP npu HagxopkeHHi
Jl0 CTallioHapy peKOMeH/J0BaHO 3 MeTOI0 OLIHKU Ipo-
rHo3y (kusac I, piBerb A). Y XBopHX 3 pU3UKOM BUHHUK-
HeHHs CH, ckpuHiHr Ha ocHoBi BNP a60 NT-proBNP 3
NOAANbIIUM MYJbTHAUCLUILIIHADHUM BeJEeHHSAM, L0
BKJIIOYAE Kap/iiosora, Moxe 6yTH J0LiJIbHUM /s IPO-
¢dinaktuku po3BuTKy AucdyHkuii JI a6o CH (kiac 2a,
piBeHb B-R). Kpim Toro, y manienTiB, rocnitasizoBa-
Hux 3 npuBoay CH, BuMiproBaHHs piBHiB BNP a6o NT-
proBNP nepes BUNHUCKOIO MOXe OYTH KOPUCHUM [IJIst
oninku nepe6iry CH Ta nporxHo3y micss crtalioHapHOro
JiKyBaHHA (KJjac 2a, piBeHb B-NR) [18]. Orssig my6.ti-
Kalii mo10 nporuoctuuyHoro 3HadyeHHsa HYII npwu xpo-
HivHiil CH HaBejeHUM y TabIUI 2.

Ta6aung 2. Orisz my6stiKaLii o0 TPOrHOCTUYHOTO 3HaueHHsI HaTpiiypeTHUHUX MEeNTH/IB
TIPYU XPOHIUHIN cepLeBili HeOCTaTHOCTL

. INonynanisa/ KinbkicTb .
ABTop(n), pik . Lo . Iepiopn, .
: .. | JlocaifKeHHs KpuTepii nanieHTis, | Biomapkep IIporHocTHYHiI BUCHOBKH

ny6ikanii CIOCTepeXKeHHs

BKJIIOYEHHS n
CHII-IV ®K
Rorth et . 3a NYHA, ®B BNP, NT- [IpegukTOopH CMepTlu(S YCIX NpHYHH,
[opiBHAIBHE JII <40 % (3 3219 - cepleBO-Cy/JMHHOI Ta panToBoi

al., 2020 [24] - proBNP o -

JIOCTi/PKEHHS cMepTi) i rocnitanisanii yepes CH.
PARADIGM-HF)
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Tabauys 2. [TpodoeiiceHHs

Nonynaunisa/ KinpkicTe
KpuTepii nauji€eHTiB,
BKJ/IIOYEHHS n

ABTop (M), pik

: OCJTiiPKeHHA
ny6srikanii A 2

Biomapkep

Iepiopa,

IIporHocTUYHI BUCHOBKH
cnocrepeKeHHs

PK/{
I-PRESERVE
(Irbesartan in
Heart Failure
with Preserved
Ejection
Fraction)

CuMnToMaTUYHA
CH Ta ®B JIII
245 %

Kondo et

al, 2024 [25] 3480

NT-proBNP

[IporHo3 nanienTis i3 CHnsu®B/
CH36®B 6yB kpamuM 3 HUI3bKUMU
piBHAMU NT-proBNP nopisHsiHO
3 MalieHTaM1 3 BUCOKMMU
3HaYeHHAMHM.

49,5 mic

Teramoto et

al, 2024 [26] CH3u®B, CH36PB

O6cepBaliiiHe 1911

NT-proBNP 2p.

38’30k Mixk NT-proBNP Ta
CTPYKTYpPHUM/ GYHKLiOHATBHUM
peMo/ie/II0BaHHSIM 3aJIeXKaB BiJ| BiKy,
HassBHocTi @I Ta peHoTunis CH.
BusiBsieHa aconianis miiBUIEHOTO
piBHsA NT-proBNP 3i 36i1bI1€HHAM
PHU3UKY HECTIPUATIUBHUX NMOAIN
(rocmiTanisanis 3 npusoay CH a6o
cMepTi Bz 6y/ib-s1KOT IPUYUHU MiX 6
MicAUsIMU i 2 pokaMHu).

CH36®B (nicas
BUIIHUCKU 3
MPUBOAY IOCTPOi
CH)

Pascual-Figal et

al, 2024 [27] 157

PKJ]

NT-proBNP

Monitopunr NT-proBNP nicis
BUIKCKH y nanieHTiB i3 CH36 DB
He M0Ka3aB 3B’A3Ky 31 3HWKEHHAM
4acTOTH rocmitajisauii 3 MIpuBoAy
CH. IIpoTe BiH nokpatiye
JIIKyBaHHA ILJIAXOM ONTHUMi3anil
MeJIMKaMeHTO3Hoi Teparii Ta cnpuse
MOJIINIIEHHI0 BUXKUBAHOCTI.

6 Mic

CH3u®B,
CH36®B

Ostrominski et

al, 2025 [28] Ananis 4 PK/|

14750

NT-proBNP

Bumuii Buxignuit IMT cyTTeEBO Ta
HeJIiHIMHO NOB’A3aHUHN 3 HUXKYUMU
piBHaMU NT-proBNP. HasBHi
noporosi 3HaueHHs NT-proBNP
CYTTEBO HE/I00LiHUJIM abCONIOTHUN
PU3UK HECTIPUATIMBHUX HACAIAKIB
CH cepep oci6 3 Bumum IMT.
A6comoTHU pu3uk cMepTi Big CC3
a6o rocmitasiszaunii yepe3 CH ckiazas
3,5 Ha 100 siroiMHO-POKIB cepesn
oci6 3 IMT <30 kr/m?Ta 7,3 Ha 100
JIJJMHO-POKIB cepef oci6 3 IMT
240 kr/m2

2,8 p.

CUMITOMATHYHOT
CH 3 ®B JII 96
<50 %

Teleanu et

al, 2025 [29] [IpocnekTuBHE

NT-proBNP

PiBHi NT-proBNP nepej Bunuckoro €
npeAUKTOpaMU CMEPTHOCTI Bif, ycix
MPUYKH.

2 pokHu

Ipumitkn: CH3H®B — CH 3 nomipHo 3umwkeHoro ©B; IMT — ingekc macu Tina

Y nocnimxenni Vergaro etal. [30] mokasano, o NT-
proBNP € npejMKTOpOM CMepPTHOCTI y JIITHIX Ta Ayxe
JIiTHIX manieHTiB i3 xpoHiyHowo CH (®B JIII <50 %),
AK TpHU CcepesiHbO-, TAK 1 IPU AOBTOCTPOKOBOMY CIIO-
ctepexxeHHI. [Ipu nboMy y niTHiX nagienTis i3 CH go-
LIJIbHO 3aCTOCOBYBATH BUIi IPOrHOCTUYHI TOPOTOBi
3HadeHH NT-proBNP. MetaaHazni3z 40 npocnekTus-
HUX J0CJIpKeHb PO eMOHCTPYBaB, 110 BU3HAYEHHA
NT-proBNP y oci6 6e3 BctanoBsieHux CC3 f03BOJISIE 3
BUCOKOIO0 MMOBIPHICTIO NPOTrHO3yBaTU po3BUTOK CH,
a TaKOX IMOKpallly€e NPOTHO3YBaHHS PU3UKY PO3BUTKY
imemiyHOi XBOp0oOU cepiid Ta iHCyAbTY. lle migkpec-
jgwe noreHyian iHTterpaunii NT-proBNP y crparerii
nepBuHHOI npodinaktuku CC3 [31]. ¥ penpeseHTa-
THUBHIN KoropTi fgopocyoro HaceseHHs CLIA (10 645
ocib, cepesHiit Bik 45,7 pokiB) NT-proBNP 6yB He3a-

JIeXKHUM GaKTOPOM PU3MKY 3arajbHoi Ta cepleBo-cy-
auHHOi (CC)-cMepTHOCTI Ta MOXe OYTH KOPHUCHUM
JUIs1 MOHITOPUHTY PU3UKY Y nonyJanii fopociaux [32].

TakuM 4YMHOM, mNifBUILeHI KOHUeHTpanii BNP
Ta NT-proBNP aconinioTbca 3 BULIUM PU3UKOM He-
COPUATIUBUX KOPOTKO- Ta JOBIOCTPOKOBUX IIO-
Al y nauienTiB i3 CH, BKJIIOYHO i3 3arajibHOW0 Ta
CC-cmeprHicTo. PiBHI BNP i NT-proBNP, Bu3Haveni
nepej, BUIIMCKOIO 31 CcTalioHapy, € CUJIBHUMHU IIpe-
JUKTOpaMH pU3UKYy cMepTi a6o MoBTOpPHOI rocmira-
sizanii yepe3 CH Ta MOXyTb CJIyryBaTH KOPUCHUMHU
IHCTpyMeHTaMU [JJis OLiHKU IPOTrHO3y Micjsd BUIKC-
KU ¥ onTuMisanil Tepanii. KpiM Toro, xoya BU3Ha4eH-
H4 piBHiB BNP Ta NT-proBNP HYII noTeHuiliHo Moxe
O6YTH KOPUCHUM /1J151 BUSBJIEHHS 0Ci6 i3 miiBUILleHUM
pusnkoM CH, BnpoBa/keHHS CTaHAAPTHU30BAHOTO
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CKpPUHIHTY YCKJIAQJHIOETbCS TeTEepOreHHICTI0 Mpo-
¢iniB pusuky B pisHUX nonyasaniax [8]. Y 3B’sa3ky 3
MM HeOoO6XiJHI mojanbIii JOCTiXKEeHHS AJis1 OI[iHKH
€KOHOMIYHOI JOLiJIbHOCTI Ta MOTEHLiNHUX PU3HUKIB
TAaKOr0 CKPHUHIHTY, a TaK0oX HMOro BIJIMBY Ha SKICThb
KUTTS Ta cMepTHicTh [18].

3HayeHHs HATPilypeTUYHMX NEeNTUAIB

JAJis A1arHOCTHKHU rOCTPOi cepLeBOi HeJOCTAaTHOCTI
[octpa CH po3BHUBa€ETHCS BHACHIJOK IUPOKOTO CIEK-
TPy 3aXBOPIOBAHb i3 reTepOreHHUMH KJIIHIYHUMU NIPO-
ABAMH Ta 3HAYHOK PI3HOMAHITHICTIO NPOBOKYHOYUX
¢daxTopiB i pisHUMHU CynyTHIMU eKcTpakap/iaJlbHUMHU
3aXBOPIOBAHHAMH, AKI MOXYTb IMITyBaTH iHILI KUTT-
€3arpo3JIMBi CTaHU Ta 3YMOBJIIOIOTb BUCOKHUH piBeHb
JiarHOCTUYHOI HEBU3HAYEHOCTi, 0COGJIMBO B YMOBAX
HaZlaHHS HeBigKJaaHOI MeauuHOI gonomoru [17]. Bu-
3HavyeHHs piBHA HYII Mae noTeHnjiazn /151 noKpalleHHS
NPUHHATTA pillleHb JIKapsAMU B yCbOMY CIEKTPI NpHU-
yuH roctpoi CH, BkJOYar4u NepBUHHE 3BEepHEHHA
[0 BiAJiJIeHHS HeBiAKJ/IaJHOI JOMOMOrH, MiJ, 4yac roc-
miTasizanii Ta Ha paHHIX eTanax nicaa Bunucku. HYII
XapaKTepHU3yIThCS BUCOKOK OG'EKTUBHICTIO, BiATBO-
PIOBAHICTIO Ta WHPOKO pocTynHicToo. [lokasaHo,
o X 3acToCyBaHHs 3abe3neyye TOYHimy ctpaTtudi-
Kalilo pYU3UKYy NOPIBHAHO JIMILIE 3 Cy/PKEHHAM KJIiHI-
nucta [33]. HYII ciig BU3HA4YaTH y BCiX MaLi€HTIB, gKi
3BEPTANTLCA i3 CUMIITOMaMy, L0 CBi4aThb PO BIlEp-
e BusiBsieHy CH a6o ii moripiieHHs, TaKUMHU sIK 3a/IU1L -
Ka Ta/abo BTOMa, OCKiJIbKM iX BUKOPHUCTAHHS CIPUSIE
AK paHHIN J[larHOCTUL, TaK i pAHHbOMY BUKJ/IIOYEHHIO
CH [17]. BukopucTtanHsa nux 6ioMapkepiB Ma€ HaWBU-
UMM KJac peKkoMeHaaulin ajs BukawodyeHHsa CH depes
iX BUCOKY HeraTHBHY HPOTHOCTUYHY LiHHICTB [8, 17],
mo ckiagae 94-97 % [8]. ¥ pekomenpaniax ESC 2021
p. 3 AIarHOCTUKMU Ta JIIKYBaHHA FOCTPOI Ta XPOHIYHOI
CH 3a3HaueHo, 1o npu KoHueHTpauigsx BNP <100 nr/
mJ1, NT-proBNP <300 nir/ms tTa MR-proANP <120 nr/
MJ1 giarHos roctpoi CH € masioliMoBipHUM, a piBHI BNP
2100 nr/ma, NT-proBNP =300 nr/ma ta MR-proANP
2120 nr/ma nigTBepmaxyoTh roctpy CH. Ilpu rocrtpii
CH pouinbHo Bu3HauaTtu koHueHTpauii HYII nmig vac
rocmitanisanii Ta 6e3mnocepefHbO Tepes BUIHCKOIO
MaLi€HTa, a MiZBUILEH] IX 3HAaYeHHA MOXYTb CBIITUUTHU
PO HasIBHICTb 3acToto [17], AKUM € OCHOBHOIO MPUYH-
HOIO TocCIHiTasi3alil MauieHTiB 3 TOCTPO JEeKOMIIEHCO-
BaHot CH ([ICH) Ta BaxxsinBor MeTo10 Teparii. OgHaK
JOCATHEHHS IOBHOTO YCyHEeHH 3aCTIHHUX SIBULL, MOXe
OyTH CKJIaJJHUM 3aBJIaHHAM [34].

Y Haykosi#t 3asaBi HFA ESC/HFSA/JHFS «Hatpiit-
YPEeTUYHI NeNTUAU: POJIb Y AIarHOCTULI Ta JIIKyBaHHI
ceplLeBOi HeJJOCTaTHOCTI» BKa3aHo, 110 3HayeHHsI BNP
>400 nr/mua, NT-proBNP >450 nr/ma (Bik <55 pokiB),
>900 nir/ma (Bik Big 55 no 75 poki) Ta >1800 nr/ma
(Bik >75 pokiB) Ta ANP >120 nr/mJ cBifyaThb npo Ha-
aBHicTb roctpoi CH. Y nanieHTiB i3 nifj03poo Ha rocTpy
CH noporoBa koxueHTpanisgs BNP >100 nr/mJ 3a6e3-
Ieyye BUCOKY HeraTUBHY IPOTHOCTUYHY IIiHHICTB JJ14

H.V. Mostbauer I

il BuKJtoueHHs, ToAl ik piBeHb NT-proBNP < 300 nr/
MJI Ma€ BUCOKY HeraTUBHY NPOTHOCTHUYHY LIiHHICTb
He3asiexkHO Bij Biky. [lanientu 3 piBHamu HYII, wmwo
3HaAXOAATbCA MiX NOPOrOBHMM 3HAY€HHSAMM JJis BU-
KJIIOUeHHs Ta niaTBepkeHHs CH, 3HaxoAAThCs B «Cipii
30Hi» i MOTPe6YIOTH Mi/ABHUILEHOI yBaru Jikapsi Ta Mmpo-
BeJIeHHs [J0JJaTKOBUX 06CTeXeHb, 30KpeMa PEeHTTeHO-
rpadii opraniB rpysHoi KIiTKH Ta exokapziorpadii [8].

Takox JOLIJIBHO 3yNMHUTHUCSA Ha pe3yJbTaTax J0-
CJIIPKEeHHSA, 3TiAHO 3 AKWUMM Yy NALLiEHTIB i3 TOCTPOO
3aau1Ko0 MR-proANP € HaZjilHUM MOKa3HUKOM JJis1
aiarnoctuku [[ICH Ta nmpojeMoHCTpyBaB Jiuile He-
3HAYHO HIXKYY TOYHICTb NopiBHAHO 3 NT-proBNP (area
under the curve, AUC 0,90 mpoTu 0,94; p=0,001) [35].

3HayeHHS HAaTPilypeTUYHUX NenTH/IB A/ OLiHKH
MPOrHO3y NPHU rocTpiil cepueBiil HeJ0CTaTHOCTI
BukopucTaHHsI LIUPKYJAIOIOYUX GioMapkepiB Bifirpae
KJIIOYOBY pOJib B OLiHILI nporHosy npu roctpii CH,
OCKIJIbKY pe3y/]bTaTH AOCJi[XKeHb NPOJLEeMOHCTpYyBa-
Jy, 10 novyaTkosi piBHI BNP y manieHTiB i3 3aguiukoto,
AKl rocmitaJisoBaHi A0 BiAAlJIeHb IHTEHCUBHOI Tepa-
nii, € DOTY>KHUMU NPEeAUKTOPaMU AK KOPOTKO-, TaK i
JIOBrOCTPOKOBUX NozAiH [3, 36, 37]. OuiHka nmporHosy
npu roctpiit CH € ckiiajHUM 3aBlaHHAM, OCKIJIbKY KJIi-
HIUCTY MOXYTb NIOMUJIATUCS B OLLiHII TAXKKOCTI CTa-
HY, 1110 MOXe IPU3BOJAUTH [0 rocmiTasaisanii namieHTis
i3 HIXKYMM PHU3UKOM i nepeyacHoi BUITMCKH 0Cib i3 BU-
COKMM pusukoM [3]. [lo Toro x, nauieHTiB i3 rocTporo
CH yacTo BUNHUCYIOTH 31 cTalioHapy, He3BaXKalo4yM Ha
36epexxeHHs 03HaK 3acTol [38], mpuyoMy BHUpaxe-
HICTh 3aJIMIIKOBOI KOHTeCTii KOpeJsl€e 31 CMEPTHICTIO
Ta PU3UKOM MOBTOPHMX rocmiTajizawuii y 3B’3Ky i3
CH [34, 38]. Busnauenua HVYII y BignisieHHsx iHTeH-
CUBHOI Tepamnil ja€ 3MOTry OLiHUTH, HACKIJIbKU edek-
TUBHOIO OyJ/1a IeKOHTeCTHBHA Tepallis Ta YU BJaJI0Cs
MaKCHUMaJIbHO 3HU3UTHU PU3UK IOBTOPHOI rocnirtaJisa-
nii B nepiog iHTeHcuBHOTO JiKyBaHHA. PiBHi HYII npu
BUIIKCI Bij06paKalTh JOCATHEHHS GiJbIN CTa0iIb-
HOro reMOJAWHaMIYHOI'O0 CTaHy Mic/ad JIIKyBaHHA roO-
crpoi CH. Came noka3HUKH, BUMIpsIHiI 6e3nocepeHbO
nepeJi BUNNMCKOIO, & He N10YaTKOBI 3Ha4eHHS NpHU roc-
miTasizanii, BUABUJIMCS TicHillle MOB'I3aHUMH SIK i3
pU3UKOM NOBTOpHOI rocnitanisanii yepes CH, Tak i3
cMepTHicTIO [8, 39, 40]. Y nmopiBHAJIbHOMY J1OCTiXKEH-
Hi BNP npu Bunucui Halikpalie NIporHo3ye CMEPTHICTb
npotsiroM 1 poky (c-ingekc 0,693) Ta/abo noBTOpHY
rocrmitasisanitpo cepej JITHIX Mali€eHTIB, rocmitasi-
3oBaHux i3 CH (c-ingekc 0,606) [39]. Y pangomizoBa-
HOMY KOHTPOJIbOBAaHOMY [JOCJIIJPKeHHI II0Ka3aHo, 110
a6cositoTHe 3HayeHHs BNP npu Bunucni € ToyHimmum
NpeJUKTOPOM 6-Mics4yHOI CMepTHOCTI (BifjHOIIEHHS
pusukis, BP 1,063; 95% gosipuwnii intepnau, 1 1,037-
1,089; p < 0.001), Hi>k BeJIMYMHA BiJ[COTKA 3HUKEHHS
BNP y cranionapi Ta Buxiguuit pisenb BNP [40]. Orusiz
nyoJiKarid 1o/l0 MPOrHOCTUYHOTO 3HaveHHs HYII
npu roctpiit CH npefcraBienuit y Tabauni 3.
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Tab6auna 3. Orisiz my6sikaLii o0 MPOrHOCTUYHOTO 3HAUeHHST
HaTpillypeTUUHUX MeNnTUiB NPy TOCTPil cepLeBili He0CTaTHOCTI

Nonynanisa/ | KiabkicTb
KpuTepii nani€eHTis,
BK/IIOYEHHS n

AsTop(n), pik

: OCJIiJyKEeHHA
ny6ikanii A A

Biomapkep

Ilepion

IIpOrHOCTUYHI BUCHOBKH
cnocrepeKeHHs

McCallum et
al., 2020 [41]

KoroptHuit

, TZCH 435
aHaJI13

NT-proBNP,

Iig yac Tepanii CH 3HMKeHHs
LIK® y noeaHaHHI 31 3HMKEHHAM
NT-proBNP nog’sizane 3
KpallMMH HacJaiiKaMu.
3miHa piBHA NT-proBNP Mae
MPOrHOCTUYHE 3HAYeHHS.

KD 60 gHiB

Sawatani et
al, 2021 [42] 1002

PeTpocnekTuBHe Toctpa CH

BNP, NT-proBNP

Bucoke criBBiIHOIIIEHHS
NT-proBNP/BNP He3zasexxHO
- NOB’sI3aHe 3 HECITPUSTIUBUMHU
- HacliJKaMu (CMepThb Bif 6yAb-
SIKOI IPUYMHHU Ta/abo MOBTOPHA
rocmitasnizanis yepes CH).

Kim et
al., 2022 [36]

BaraToueHTpoBe
IOCJIiPKEeHHS

[JICH Ta de

novo CH 2829

NT-proBNP 1p.

PiBHi NT-proBNP € BaximBuM
MPOTHOCTUYHUM GAKTOPOM SIK
npu de novo CH, Tak i [/]CH.
[Mauientu 3 IICH Manu BUILUHK
PHU3UK, HiX nanieHTy 3 de novo
CH, 3 TuM camum piBuem NT-
proBNP 1-piuHoi 3araibHol
CMEepTHOCTI.

IIpocnekTHBHE
obcepBalliiine
I OCJiPKEHHS

Ghilencea et

de novo ta
al, 2022 [37] o1

roctpoi CH

NT-proBNP

PiBerb NT-proBNP >2910 nir/m
npu rocnitanisauii 3 npusoay de
novo roctpoi CH nporuosysas
16-kpaTHe 36i1bLIEHHS
cMepTHOCTI yepe3 12 micsauis,
a <2910 nr/mJ - BUCOKY
WMOBipHiCTh BUXKMBAHOCTI
(99,3%) npoTarom HacTynmHUX 12
MicsLiB.

12 wmic

Sawatani et
al, 2023 [43] PeTpocnekTrBHe l'octpa CH 356

NT-proBNP/BNP -

Bucoke cniBBiiHOLIEHHSA
NT-proBNP/BNP nos’sizane
He3aJIeXKHOo MoB’si3aHe 3
HeCHpUATIMBUMU HaCJAiAKaMH1
roctpoi CH.

[IpocnekTuBHE
KOTOpTHe
NOCJiPKEeHHS

Zhu et

al, 2025 [44] 4907

l'octpa CH

NT-proBNP

PiBHi NT-proBNP
MPOAEMOHCTPYBa/IH CTYNiHYACTY
acojanito (B 3a/1€XKHOCTI Bif
TepTusg NT-proBNP) 3 pusrkom
HeCNpUATIMBUX HACJAIAKIB
(cMepTHICTB Bij yciX NpUYKH
Ta CC-cMepTHicTh). YacToTa
CMEePTHOCTI IpX TOMY K PiBHI
NT-proBNP 6ysia BuIL[010 Y
naniedTiB i3 CH 3 Hmx4oro KD
(p-B3aemogis < 0,05).

4,6 p.

Ipumitkn: KD — mBrakicts kimyboukoBoi dinerpariii

Y pocaimxenHi Shah et al. mpoxeMoHcTpoBaHO
NpPOrHOCTUYHY poJib MR-proANP mog0 cMepTHOCTI.
Y nauienTiB i3 [/ICH MR-proANP 6yB nmpenukTopom
cMmepTHOCTI yepes 1 pik (BP 2,99; p<0,001) Ta uepes 4
poku crioctepexxenHs (BP 3,12; p<0,001) [35].

BumiproBanHa piBHiB HYIl nepen Bumuckoro,
KOJIA JOCATHYTO ONTHUMAaJIbHUUA BOJIEMIYHUH CTaTyC,
BCTAHOBJIKOE 6a30BUM piBeHb AJIS MOJAJBIIOTO JIOB-
FOTPUBAJIOTO MOHITOPUHTY Ta J03BOJISIE NMPUKUMATHU
IHAUBIAya/sbHI pilleHHA W00 TEePMiHiB, 4aCTOTHU Ta
IHTEHCUBHOCTI MOJaJIbIIOTO crnocrepexeHHs. [lani-
€HTH 3 HWXKYMMU 3HaueHHAMU HYII nepes BUNKCKOMO
Ta Ti, XTO JOCAr GIJIBIIOr0 BiJJHOCHOTO 3HMWKEHHS
nicasa aikyBaHHA roctpoi CH, Manu 3Ha4HO Kpaluin

MPOTHO3, HiXK Ti, XTO OYB BUMIMCAHUH 3 BifineHHd iH-
TeHCUBHOI Tepamii 3 BUIIUMHU ix piBHaAMU [39, 40]. Ta-
KUM YMHOM, OLliHKa BiHOCHUX 3MiH (%) HYII manienTa
B CTabisIbHOMY cTaHi MoXke 6yTH iHPOPMATHUBHILIONO
IIOJI0 CTYTIeHs epeBaHTAXKeHHSI THUCKOM YH 00’'€MOM,
HDK OZHOKpaTHe BHUMIpIOBaHHA. Y IIbOMY KOHTEKCTI
NPAKTUYHUM MiAX00M 6ysio 6 BBaxXaTH 3MiHHU >30 %
KJIiHiYHO 3Ha4yuMu [17, 39].

JIikyBaHHA 1, KOHTpOJIeM
HaTpiypeTUYHHUX NeNTH/IiB
Xoya [JliarHOCTHMYHA Ta NMPOTHOCTHUYHA ILiHHicTb BNP
i NT-proBNP poBexmena [8, 17, 18], mani mojgo Te-
pamii CH mig xonTposiem HYII (natriuretic peptide-
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guided therapy) cynepeusnuBi i HeoHO3HauHi [2, 19,
45-47]. Pesynbratu pocaimxends PRIMA II (Can NT-
ProBNP-Guided Therapy During Hospital Admission for
Acute Decompensated Heart Failure Reduce Mortality
and Readmissions?) nposeMoHCTpyBa/y, 10 Tepartis
[JICH nix xouTposieM piBHA NT-proBNP i cnpamoBana
Ha Horo 3HuWxeHHA >30 %, He MokpamuIa 6-MicaA4YHI
KJIiHIYHI pe3ysbTaTH (CMepTHICTh BiJ yciX NpUYUH,
moBTOpPHI rocmitaiizanii 3 npusogy CH) [45]. Li pani
Y3rO[DKYIOThCA 3 pe3yJbTaTaMU IHIIOrO0 JOCJaipKeH-
HA, y akoMy y 37 % mnauieHTIiB He JOCATHYTO LiJbO-
Boro 3HmxkeHHs BNP Ha 30 % mig yac cranionapHoro
JikyBaHHA 3 npuogy [/ICH, a BifgcyTHiCTB Takoro
3HWKEHHSI acoljiloBajiacs 31 3HAaYHUM MiJBUILEHHAM
pusuKy cMepTi. HaToMicTh y nani€eHTiB, y AKUX piBeHb
BNP 3Hu3suBca Ha >30 %, pUsuk cMepTi 6YB HUKUUM
(BP 0,57, 95 % 0,37-0,89) [46]. JocaigxenHa GUIDE-
IT (Guiding Evidence Based Therapy Using Biomarker
Intensified Treatment in Heart Failure), sike onjiHtoBa-
Jio edpexTuBHICTD NiKyBanHsA CH mig koHTposem HYI],
OyJ10 JOCTPOKOBO MMPUIIMHEHO Yepe3 BiICY THICTH 1110/0
KOMILJIEKCHOT0 pe3ynbTaTy. [lepBUHHY KiHLEBY TOYKY
(cykynHHUM MOKAa3HUK 4Yacy [0 mepluoi rocmitasizamii
3 npuBoay CH a6o CC-cmepri) 3adikcyBanu y 37 %
MaLi€eHTIB AK y rpyni JikyBaHHA miJ KoHTposeM HVYII,
Tak i B rpyni craHgapTHoi Tepanii (ckopuroBaHe BP
0,98; 95 % /i1 0,79-1,22; p=0,88). CmepTHicTb Big CC3
crtaHoBuJa 12 % y rpyni 6ioMapKep-KOHTPOJILOBAHOI
Tepanii Ta 13 % y rpyni ctangapTHoro JiikyBaHHA (BP
0,94; 95 % Al 0,65-1,37; p=0,75). ’KoHa 3 BTOpHUH-
HUX KiHLIEBHMX TOYOK (3arajsibHa CMepTHICTb, 3arajb-
Ha KIJIBKICTB rocnitajisanii 3 npusogy CH, kinbkicTb
IHIB 6e3 rocmiTasnisanii 3 CC-mpuyuH, OKpeMi KOMIIO-
HEHTHU NEPBUHHOI KiHI|eBOI TOUKH Ta 106i4Hi edekTH),
a Takox 3HWKeHHA piBHIB NT-proBNP cyTTeBO He Bia-
pi3HsIMCA MiX rpynaMu. Ha 0CHOBI 1UX JaHUX A,OCHIf-
HUKHU 3pOOUJIM BUCHOBOK, 1110 V MALli€EHTIB i3 BUCOKUM
pusukoM Ta CH3H®B cTpareris Teparmii, opieHTOBaHa
Ha NT-proBNP, He 6ysa edeKTUBHIiIIOW 3a cTaHAAPT-
HUM nigxig B nu1aHi noJtiniueHHs pe3yabtaTis [19]. Me-
TaaHasi3 9 PK/l npojieMOHCTpyBaB HEBEJIMKY, aJie CTa-
TUCTUYHO 3HAUylly llepeBary Tepamnil niJy KOHTpoJieM
HYII mopo yacy g0 3arajibHOI CMePTHOCTI, IPOTe 1ie He
Oy/10 MOC/TiOBHO MiATBEP/PKEHO 32 iHIIUMHU KiHI[eBU-
MU TOYKaMHU (CMEPTHICTb Bif| yciX MPpUYMH, CMEPTHICTD
Biz CC3 Ta KOMGiHOBAaHUM pe3yJbTaT rocmiTasnisarii 3
npuBofy CH a6o cmepri Bix CC3), Tomy i 3arasbHUM
KJIIHIYHUN BIJIMB 3Q/IMIIAETHCS HEBU3HAUYEeHUM [47].
fAx 3asHadeHo B pexkoMeHpauiax ESC 2021 poxky,
KOHIIENTyaJIbHO HE3pOo3yMisio, Ky J0JaTKOBY iHdop-
Malil0 MOXe JATU CTpaTerid JIiKyBaHHA, 10 [PYHTY-
€TbC Ha GioMapKepaX, OKpiM HaJIe)XHOI'o MpHU3Ha-
4YeHHA MeJWKaMeHTO3HOl Tepamii, peKOMeH[0BaHOi
KJiHIYHMMM HacTaHoBaMU. BigTak, HassiBHi faHi He mif-
TPUMYIOTb PyTUHHOTO BU3Ha4yeHHd piBHA BNP yu NT-
proBNP a1 kopuryBanHs Teparii CH [17], xo4a 3HU-
»keHHs piBHA BNP Ta NT-proBNP nos’sa3aHe 3 kpamumu

H.V. Mostbauer I

pe3yJibTaTaMy, A0Ka3iB [J peKoMeHJalid 1oA0 Ji-
KyBaHHSl 3 BHUKOPHUCTAaHHAM CepiiHUX BHMIipIOBaHb
BNP a6o NT-proBNP zanumaerbcs HefjocTaTHBO [18].

BrnjiuB J1iKyBaHHSI CaKyGiTpH/I0M/BajicapTaHOM

Ha KOHIIeHTPALil0 HaTPpilypeTUYHUX NeNnTH/iB
Ockinbku BNP € cy6cTpaToM HenpuiisuHy, Horo npu-
FHiYeHHA MOXe INPU3BOAUTU [0 NiJBULIEHHHA pPIBHA
BNP, ane He NT-proBNP [8, 48]. Y 3B’s3Ky 3 IjUM KJIiHi4-
Ha OOIPYHTOBAHICTh BU3HAYeHHs KOHIeHTpalii BNP
y Mali€eHTIB, AKi OTPUMyBa/M CaKybiTpU/I/BajscapTaH
(6s10kaTop penenTopiB aHrioteHsuHy Il Ta iHri6itop
HenpuaisuHy, IPAH), 6ysna mocraB/ieHa miJj CyMHIB, i
nepeBara HajiaBasacsd Bu3HadyeHHIO NT-proBNP, akuii
He MiggaeTbcs Aerpaganii HenpuiisuHoM [48]. Y mo-
cnijpkenni PARADIGM-HF (Prospective Comparison
of ARNI with ACEI to Determine Impact on Global
Mortality and Morbidity in Heart Failure) npogemoHn-
CTPOBaHO, 110 Ha paHHix eTanax Tepanii IPAH piBeHb
BNP moxe miBUIYBaTUCS, OCKIJIBKU LeH MENTHUJ €
cy6ocTpaToM HenpuiisuHy. Hatomicte NT-proBNP He
HiZiIa€ETbCS PO3LIENJIEHHI0 UM (epMeHTOM i ToMmy
3abe3meyye 6iab1I cTabiIBbHY KIIHIYHY iHTEpIpeTariito
BIPOZOB:x NMepiunx 8-10 TkHIB JliKyBaHHA. BogHovac
aBTOPH 3a3HAYMIIH, 1[0 06UABa MapKepH, ik BNP, Tak i
NT-proBNP, 36epiratoTb NporHoCTUYHY IIiHHICTb y Na-
nieHTiB i3 CH, siki oTpumMytoTh Tepanito IPAH [48]. 3a
JaHUMH PaHJOMi30BaHOTO KOHTPOJIbOBAHOTO JOCJi-
mxeHHss PARAGON-HF (Efficacy and Safety of LCZ696
Compared to Valsartan, on Morbidity and Mortality in
Heart Failure Patients With Preserved Ejection Frac-
tion) nposeMoHCTpOBaHoO, 10 cKpUHiHT NT-proBNP y
nauieHTiB i3 CH36®B TicHO noB’si3aHUi 3 TePBUHHOIO
KiHIIEBOIO TOYKO0, 3arajibHOK KiJIbKICTH rocmiTasi-
3aniyt 3 mpuoay CH ta CC-cmepTio. Y maijieHTiB i3 ®I1
el 3B’A30K 6YB CHUJIBHIINM, a Y 0cib i3 oXUpiHHAM -
crnabwuM. Ilpu JikyBaHHI caky6iTpuJioM/BajicapTa-
HoM piBeHb NT-proBNP 3Hususcsa Ha 19 % (95 % /Al
14-23 %; p<0,001) nopiBHAHO 3 Tepamiew BajcapTa-
HOM 4epe3 16 TIKHIB mic/isg paHoMi3ariil, 3 nogioHUM
3HIDKEHHSIM Y 40JI0BIKIB 1 )kiHOK Ta y nanieHTiB i3 ®B
JII <57 % Ta >57 % [49]. TakuM YHMHOM, AOCJi/PKEeH-
Hsl i TBEPAUINM BUCOKY NTPOTHOCTUYHY iHPOpPMATHUB-
HicTb piBHiB HYII B mi1asmi kposi y nanieHTiB i3 CH, aki
OoTpuUMYyIOTh Tepamnito IPAH [48, 49].

JlikyBaHHA Nali€HTIB i3 cepueBOl0 HEJOCTATHICTIO
pPeKOMGiHAHTHUMHU HATPilipeTUYHNMU NeNnTUAAMMI
Y pocnipkeHHSIX BUBYaJW eeKTUBHICTh i Ge3meky
3actocyBaHHS pekoM6GiHaHTHUX HYIl ana sikyBaHHSA
nauienTis i3 CH [50, 51]. ¥ PK/l nposgeMoHcTpoBaHo,
1110 3aCTOCYBaHHA HECUPUTHU/Y B NALIIEHTIB i3 TOCTPOIO
CH He BnJIMBaJI0O HA CMEPTHICTb Ta 4acTOTY MOBTOP-
HUX TOCIHiTasji3anii, a ¥oro BIJIUB Ha 33aJUILIKy OYB
CTaTUCTUYHO He3HauywUM. [IpenapaT He mnoripiy-
BaB QyHKIIil0 HUPOK, IPOTe HOro 3aCTOCyBaHHS aco-
LiroBajocd 3 MiBULIEHOK YacTOTOK apTepiasbHOI
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rinotensil. Ha migcraBi OTpuMaHUX [JaHUX aBTOPH
3a3Ha4yMJIM, 10 HECUPUTH/, He MOXe OYTH peKOMEeH-
JOBaHUM /[iJIs1 PyTUHHOTO 3aCTOCYBaHHA y MaLliEHTIB
i3 roctporo CH [50]. 3pemToro, MUTAHHS IIOJ0 OMTHU-
MaJIBHOCTI HeCUPUTHUAY AJid JiKyBaHHA roctpoi CH,
BpPaxoBY0O4H Horo npodisb KOPUCTi Ta PU3UKY, 30Kpe-
Ma, PO3BUTOK apTepiajibHOl TinoTeH3ii, 3aJUIIa€ETh-
¢ BIAKpUTUM. [I14 4iTKOI OLIHKHM KJIIHIYHOI KOPUCTI
TepaneBTUYHOro 3actocyBaHHsA HYIl HeoOGxigHi Ha-
6araTo MacuTabHimi gocaimkenHs [8]. Y mocuimkeH-
Hi TRUE-AHF (Trial of Ularitide Efficacy and Safety in
Acute Heart Failure) y moctdakTym aHasnisi npogeMoH-
CTPOBAHO, L0 yJAapUTH/[, Y NalieHTiB i3 roctporo CH
YUHUTb COPUATIUBUHN edekT. [IpoTe KOPOTKOCTPOKO-
Be JIIKyBaHHS He BIJIMHYJIO Ha KJiHIYHY KOMGiHOBaHy
KiHILleBY TOYKY | He 3HU3UJIO JOBrocTpoKoBY CC-cMepT-
HicTb [51]. Caif 3a3HaYUTH, 1[0 Y HayKoBiH 3asaBi HFA
ESC/HFSA/JHFS «HatpiltypeTuuni nentujzu: posab y
JlarHOCTULi Ta JIIKyBaHHI cepreBOl HEeAOCTATHOCTI»
nigKpecseHo, mo CH € 6araTodpakTopHUM cTaHOM Ta ii
natodisiosoris BUXOAUTH 32 MeXi TiJIbKU reMo/iuHa-
MiyHUX nopyueHs. [loreHniliHe BukopuctanHa HYII
SK TepaneBTUYHHUX 3aC06iB MOTpebye po3rsafy 3 pis-
HUX TOYOK 30py [8].

Takum ynnHOM, HYII cyTTEBO MOKpalUIU OLiHKY
CTaHy Ta BeJleHHs nauieHTiB i3 CH, mpore ix 3acTo-
CyBaHHS Ma€ NeBHi o6MexxeHHs. HuHi oueBUIHO, 1110
»KOJIeH OKpeMUH G6ioMapkep He 3/JaTHUN MOBHOI Mi-
poro 3a6e3MeYUTH ONTHUMAJIbHY J[AiarHOCTHKY, INpO-
rHO3yBaHHA Ta MoHiTOpuHTr nepeb6iry CH. ¥ npomy
KOHTEKCTI BUKOPHUCTAHHS [leKiJibKox 6ioMapkepiB,
mo moB’si3a”i 3 matodisiosioriero CH, mMoxke mokpa-
IUTH MeHeKMeHT nanieHTtiB i3 CH [52]. Ha 3aBep-
LIeHHs, 1106 YHUKHYTH NepeJdacHUX AiarHOCTUYHUX
BHUCHOBKIB | MOXXJIMBUX IIOMUJIOK, KJIIHIIJUCTAaM BapTO
nam’siTaTd NPOCTYy MHEMOHIYHY ¢pasy HIpu MpU3Ha-
yeHHi Tecty Ha BNP: «biomapkep He € izeasbHUM®».

I Natriuretic peptides in the context of heart failure (literature review)

BigkputTta HYII Ta yuciaeHHi focaigkeHHs, NPUCBS-
yeHi ixHi# poJi npu CH, MaloTb BUHATKOBE 3HAaYeHHH.
Boanoyac HYII € siviie 4yacTUHOK KOMIIJIEKCHOTO Jiia-
THOCTHYHOI'O Ta MPOTHOCTUYHOTrO niaxoxay. Ak i 6yab-
AKUNA iHWUK JsabopaTopHUi Tect, piBHI HYII cuif
IHTepnpeTyBaTU B KOHTEKCTi BCiel iHIIOI KJiHIYHOI
inpopmarnii. BusHauennss HYIl € pouisbHUM HacaM-
nepe/ y NalieHTIiB i3 He3'ICOBaHOIO 3a/JUILIKOI0, KOJIU
OCHOBHMUH /1iarHO3 BUKJIMKA€E CyMHiBH [16].

BUCHOBKHA

Cepen aocTymHUX JlabopaTopHUX MOKa3HHWKIB HYII,
Hacamnepeg, BNP ta NT-proBNP, BifirpatoTe KJ1040BY
poJib, OCKiJIbKM BifjobpakaloTb MioKap/iajbHe pO3-
TACHEHHA | CTYNiHb TeMOAMHAaMI4YHOTO0 HABaHTAKEHHSA
Ha cepue. HYII - ne ciMmelicTBO nenTu/iB i3 BUCOKOIO
JIarHOCTUYHOIO Ta NPOTHOCTUYHOK L[iHHICTIO, 110 Xa-
PaKTepU3YIOThCSI 3HAYHOK YYT/IMBICTIO U crnenudiv-
HicTio y BusBieHHi CH, oco6/snBO y BUMaJKax, KOJIH
KJiHIYHUH AjarHO3 € HeBU3HA4YeHMM. IX JOCTYIIHICTB,
BiATBOpIOBaHICTb i HaAiMHicTL po6asaTe HYII Bax/u-
BUM IHCTPYMEHTOM Cy4aCHOI K/IiHIYHOI NPAaKTUKH, 110
JI03BOJIFE OLIIHIOBATH IK KOPOTKO-, TaK i JOBIOCTPOKO-
BUI NporHo3 y nanieHTis i3 CH. [IpoTe nuTanH4 moz0
ctparerii siikyBaHHsa CH nix konTposiem piBHa HYII y
KpOBi € HeOZJHO3HAYHUM. ToMy nozasiblii A0CiPKeH-
HA, CIIPAMOBAHI Ha OLIHKY JOLIJIbHOCTI 3aCTOCYBaHHA
i€l TepaneBTUYHOI cTpaTeril Ta BUBYEHHS NOTEHIiN-
HUX MOXKJHUBOCTEH BUKOPHUCTAHHS pPeKOMOiHAHTHUX
HYII npu CH, € BUnpaBaaHuMu Ta HEOOXiJHUMHU.

KOH®JIIKT IHTEPECIB
ABTOD 3acBifjuye BiZicyTHiCTb KOHJIIKTY iHTepeciB.

JOKEPEJIA ®THAHCYBAHHSA
JocnimxeHHs1 He OTpHMMasio 30BHIMIHBbOTO ¢iHAHCY-
BaHHS.
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Natriuretic peptides in the context of heart failure
(literature review)

Background. Heart failure (HF) remains one of the leading causes of morbidity and mortality worldwide.
Despite substantial advances in diagnosis and treatment, early detection of HF and effective monitoring of its
course remain challenging clinical tasks, underscoring the need for reliable biomarkers. Among the available
biomarkers, natriuretic peptides (NPs) play a key diagnostic and prognostic role in HF.

Aim: summarise the current data on the diagnostic, therapeutic and prognostic significance of NPs in patients
with acute and chronic HF, based on the results of clinical studies and recommendations from leading cardiology
societies.

Materials and methods. A search was conducted in the PubMed, Scopus and Google Scholar databases for
English-language scientific publications containing relevant data on NPs that were published between 2005 and

” o«

2025. The following keywords were used for the search: “heart failure”, “natriuretic peptides”, “brain natriuretic
peptide (BNP)”, “N-terminal fragment of brain natriuretic propeptide (NT-proBNP)”, “atrial natriuretic peptide
(ANP)”. The analysis included systematic and narrative reviews, meta-analyses, observational and prospective
trials, randomised controlled trials, and clinical guidelines. Articles with similar content, duplicates, and
conference abstracts/reports were excluded.

Results. NPs, particularly BNP and NT-proBNP, are highly sensitive and clinically relevant biomarkers that
reflect the degree of haemodynamicload on the heart and myocardial functional status. Measuring them enables
accurate diagnosis of both acute and chronic HF and facilitates differentiation from other causes of dyspnea. An
association was identified between NP levels, HF functional class according to the New York Heart Association
(NYHA) classification, and left ventricular ejection fraction. Numerous studies have demonstrated the high
prognostic value of BNP and NT-proBNP in assessing both short- and long-term risk of adverse outcomes.
However, the results of trials investigating NP-guided therapy strategies in HF are inconclusive.

Conclusions. NPs are a family of peptides with high diagnostic and prognostic value, characterised by significant
sensitivity and specificity for the detection of HE, particularly in cases where the clinical diagnosis is uncertain.
Their availability, reproducibility and reliability of NPs make them an important tool in contemporary clinical
practice, enabling the assessment of both short- and long-term prognosis in HF patients.

Keywords: Heart Failure; B-Type Natriuretic Peptide (BNP); N-Terminal Pro-B-Type Natriuretic Peptide (NT-
Probnp); Atrial Natriuretic Peptide (ANP).
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KaHueporeHHi HaCTiJK¥ PaKeTHUX Ta APOHOBUX y/apiB B YKpaiHi:
TOKCHKOJIOTisl Ma/IMB, MeXaHi3MH KaHIleporeHe3y Ta MPOrHo3
OHKO03aXBOPIOBAHOCTI (OIJIsif, JliTepaTypu)

AxTyanbHicTb. MacoBaHe 3aCTOCYBaHHSI paKeTHO-POHOBO]I 36poi npoTu YkpaiHu (moHa/ 83 THC. ofUHUIb 32
nepios 2022-2026 pp.) CHPUYMHUIIO BUKUJ 6JIM3bKO 15 THC. TOHH TOKCUYHMX PEYOBUH, BKJIIOYaO4uy oHas 140
TOHH Jj0BeJleHuX KaHueporeHiB rpynu 1 IARC. [IpuxoBaHa ekoJioriyHa KaTacTpoda Ta TPUBAIUM JIaTEHTHUH
nepios xiMiyHoro kaHueporenesy (5-20 pokiB) CTBOPIOIOTH BiZICTpOYEHY 3arpo3y MacIITaGHOTO 3POCTaHHSA
OHK03aXBOPIOBAHOCTI, 1110 MOTPe6yE HerahHoTo naTodizio/I0OrivyHOro aHaMi3y Ta MPOTHO3YBaHHS.

Line: npoBectu natodiziosoriyHMN aHali3 KaHLEPOreHHOIr'o MOTeHIjaJly KOMIOHEHTIB paKeTHUX CHUCTEM i
JPOHIB, JOCAIJUTU MOJIEKY/IAPHI MeXaHi3MU IXHbOI CHHepriyHol Ail Ta OLiHUTH NPOTrHO30BaHI enifgeMio10riyHi
HaCJiAKY [I/1 HacesJleHHA YKpaiHU Ha nepiof 0 2042 poky.

Marepianu Ta Merogu. Y po6OTi MpoBeAeHO CUCTEMHHUH aHasi3 TOKCHUKOJIOTIYHUX Ta emiJieMiosoriyHuX
JlaHUX I1[0/10 KOMIIOHEHTIB pakeTHUX MajuB (remnTuJ, JAeKasliH), NPOAYKTiB JeToHalil BUGYXOBUX PeYOBUH
Ta KOHCTPYKLiMHMX MaTepiayiB 6e3miJioTHUX JiTanbHUX anapaTiB. [lomyk Ta Bifbip HaykoBUX pKepes
3/ilicHIOBaBCA BignoBigHo 10 MeToosorii PRISMA 2020 y 6a3ax manux PubMed, Scopus Ta Google Scholar 3a
KJI0YOBUMH 3anuTaMU. [JeHTHdiKalis KaHLleporeHHOro noTeHIjaly peyoBUH 6asyBasiacs Ha kJacudikamii
IARC. IIporHocTH4YHe MOJie/IF0BaHHS BUKOHAHO Ha OCHOBI aHaJli3y JIATeHTHUX IepiofiiB PO3BUTKY NMYXJIMH Ta
ICTOPUYHUX aHAJIOTIB TPUBAJIOI €KCIIO3U LI XIMIYHMMU areHTaMu.

Pe3ynbraru. BcTaHOBIIEHO, 1110 KJII0YOBUM GAaKTOPOM PHU3UKY MOXKe 6YTH CHHEpPTiyHa Ais cyMili KaHIieporeHinB
(mosinMkIiYHI apoMaTH4HI BYIVIEBOZAHI, [JIOKCHUHIB, TeNTHUJy Ta BaXKKHUX MeTasiB), sika MOCHJIIOE PU3UK
MasirHizanii y 10-50 pasiB. OnucaHo MexaHi3M, 3a sfKoro AiokcuHu iHAYKyioTb ¢epmenTn CYP1Al,
NPUCKOPIOIOYM NepeTBOpeHHs 6eH3(a)nmipeHy Ha akKTUBHUN MyTareH 6eH3o(a)mipeH-zmios-enokcuy (BPDE).
BusBieHo, mo 70-90 % [031 KaHIEpPOreHiB MOTpaAILIsSE 0 OpraHiaMy 4yepe3 3a6pyAHeHi Xap4yoBi JIAHLIOTH
BHACJi10K 6ioakyMy sl

BucHoBku. [1ikoBUI NPUPICT OHKO3aXBOPHOBAHOCTI 04iKyeTbcA y 2032-2038 pokax i3 MOXJIWBUM 3POCTaHHAM
nokasHUKiB Ha 35-50 % y Hal6inbII MoCTpaXkJaaux perioHax. 3a mpor1osamy, 1o 2042 poky KyMyJISTHBHUU
epekT BiiHM MoXKe NpPU3BECTH [0 AojaTkoBux 150-250 Tuc. BunajkiB paky. HeobxigHe cTBOpeHHs
HanioHanbHOro peecTpy eKCIOHOBAaHUX 0Ci06 Ta BIPOBA/PKEHHS NMPOrpaM MOCUJIEHOT0 CKPUHIHTY I TPyl
BUCOKOI'0 pU3HKY.

KiouoBi cioBa: KaHijeporeHe3 y HaBKOJIMITHbOMY cepeZoBUINi; XiMiyHi KaHI[eporeHu; BruuB, moB'si3aHuil 3
BiliHO0; 3a6py/iHEHHS MOBITPsA XiMiYHUMU pedoBUHAMU; OLjiHKa PU3UKY paKy.
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AKTYAJIBHICTH

[lToBHOMaciITabHe BTOPTHEHHsI pocilicbkoi dene-
pauii Ha TepuTopito YKkpaiHy, po3noyaTe 24 JIIOTOrO
2022 poky, CynpoBO/XKYETbCS1 Ge3npereJeHTHUM 3a-
CTOCYBaHHSM [la/JieKoO6iMHUX 3aco6iB ypakeHHA. 3a
nepiog 3 sirotoro 2022 no civeHs 2026 poKy pociiicbka
apMif 3acTtocyBajia noHa/, 83 THUC. pakeT Ta yAapHUX
6e3nizIoTHUX JNiTaabHUX anapaTiB (BIIJIA) pisHux TH-
miB [1-4].

Ha BigMmiHy Bif npsAMHUX pyHHYBaHb, €KOJIOTiYHI
HaCJiJKU paKeTHUX YAapiB 3a/MIIAIOTbCA I03a yBa-
rorw rpomajcbkocTi [1, 3]. KoxxHa pakeTa MiCTUTB Bif
40 kr (zponu Shahed-136) no 6000 kr (paketu X-22)
BUCOKOTOKCHYHUX KOMIIOHEHTIB [5, 7]: pigki pakeTHi
nasuBa (JekasiH, TeNTHJ, MeJaHX), TBepAONaJluBHi
OoKHCJIIOBaYi (aMOHiH nepxsopar), BUGYXOBI pe40BHHU
(TpoTuJI, reKcoreH, OKTOr'eH) Ta KOHCTPYKLiiHiI MaTe-
piasu (cBHHelb, HiKeJIb, KOOAJIBT).

[Ipu getoHauii abo maAiHHI He36UTOI pakeTH Bif-
OyBAa€TbCS BUKHJ, Y HABKOJIMIIHE CePeJiOBHUIIE He
Jid1le TIepBUHHUX TOKCUKAHTIB, ajle i BTOPUHHUX KaH-
LieporeHiB Biji HeMOBHOrO 3ropsiHHA [12]: noninukiy-
Hi apomaTtuuHi BymieBogHi ([1AB), 30kpema GeH3(a)
nipeH (BII); giokcuHu Ta dypanHu (3 ropiHHS MJIACTUKIB
Ta eJIeKTPOHIKU); HITpo3aMiHU (MIPOAYKTH OKUCHEHHS
rentuny); Api6HogucnepcHuit nua (PM2.5, PM10) 3
aJicopboBaHMMHU KaHLepOreHaMH.

MixkHapogHa areHuis 3 gocaimpkenHs paky (IARC)
kJacuQikye OiMBLIICTh IUX PEYOBHUH SIK [OBeJeHi
KaHLeporeHu ajs awoauHu (Cpyna 1): dopmanpaeriz,
cBUHelb, 6eH3(a)nipeH, fiokcuHu [17], abo HMoBipHIi
kaHLeporeHu (I'pyna 2B): rentun ta HiTpo3oguMeTH-
JamiH [16, 18].

OHKoJIOTIYHI 3aXBOpIOBaHHA, iHJAYKOBaHI XiMiy-
HUMHM KaHIlepoTeHaM{, MalTb TPUBAJIUN JaTEHT-
HUU Nepioj, — Bii MOMEHTY eKCIOo3ULii A0 KJ/iHi4HOI
NYXJIUHUA npoxoauThb 5-20 poki [19, 21]. IcTopuyuHi
npeneseHTy NiATBEpPKYyIOTb I[}0 3aKOHOMIpHICTh:
YopHo6ub (1986) - pak muTONoi6HOI 3a/103U y Ai-
Tel 3 JJaTeHTHUM nepiogoM 4-9 pokis [21, 22]; Bet-
HaM (Agent Orange) - M'IKOTKaHUHHI CApKOMHU 4epe3
15-25 pokiB [23]; Ipak (BUCHaxKeHUH ypaH) — AUTAUI
JerikeMii yepe3 5-10 pokiB [42, 43, 44]. Lle o3Hayag,
110 MiKOBUH NMPUPICT OHKO3aXBOPIOBAHOCTI B YKpaiHi
04iKyeTbcs yepe3 5-15 pokiB micsis 3aBepiIeHHS KOH-
daikty (2027-2042 poku).

Linb: npoBectu nartodisiosoriuHuil aHani3 KaH-
LIEpOreHHOro IOTeHLia/ly KOMIIOHEHTIB paKeTHHUX
CUCTEeM i APOHIB, JOCHIAUTH MOJIEKYJIAPHI MeXaHi3MHU
IXHbOI cuHepriyHoi Ail Ta OLiHUTH NPOrHO30BaHI eli-
JeMiOJIOTiUHI HACMiAKY /151 HaceJIeHHsl YKpaiHy Ha Ie-
piox 1o 2042 poky.

MATEPIA/IN TA METO/IN
Y po60Ti mpoBeJleHO CUCTEMHHUM aHaJli3 TOKCHUKOJIO-
TriYHUX Ta ENmiIeMioNIOTIYHUX JaHUX 1040 KOMIIOHEH-
TiB pakeTHUX NaJuB (renTus, JAeKasdiH), IPOAYKTIiB

Carcinogenic consequences of missile and drone strikes in Ukraine:
Fuel toxicology, mechanisms of carcinogenesis, and cancer incidence forecast (literature review)

JeToHalii BUOYXOBHUX PEYOBUH Ta KOHCTPYKLIHMHHUX
MaTtepianiB BIIJIA.

Iowyk ma 8i06ip dxcepes. Ilomyk HAyKOBUX JKe-
pes 3ilcHI0OBaBCA BiiMOBiAHO A0 MeToAoJ0rii PRISMA
2020y 6a3ax ganux PubMed, Scopus Ta Google Scholar
3a nepiog 1980-2025 pokiB. KyirouoBi 3anuTH BKJIOYa-
1 koMb6iHanii TepminiB: «rocket fuel carcinogenicity»,
«polycyclic aromatic hydrocarbons cancer», «dioxin
carcinogenesis», «dimethylhydrazine toxicity», «mili-
tary pollution oncology», «war environmental health
effects».

Kpumepii exawuenus: (1) opwuriHaiabhi pgocii-
JOKEHHsI MOJIeKYJADHUX MeXaHi3MiB KaHIieporeHesy
xiMiuHUX pe4yoBuH; (2) emifeMiosoriyHi JocaimKeHHsA
OHKO3axXBOPIOBAHOCTI Mic/as1 BiHCbKOBHUX KOHQJIIKTIB;
(3) TokcHKoJIOTiYHI XapaKTEPHUCTUKHU PAKETHUX NaJTUB
Ta NPOAYKTIB ix 3ropsiHHs; (4) AaHi Mi>KHapOAHUX KJIa-
cudikanii kanneporenis (IARC).

Kpumepii eukatouenHs: my6uikariii 6e3 peleH3y-
BaHHS, AOC/i/PKEHHS 3 HEIOBHUMHU MeTO/[0JI0TiYHUMHU
JAHHUMU, CTATTI, L0 HE CTOCYTHCA TEMU J0CIiPKEHHS.

Idenmudpikayis kaHyepozeHH020 homeHyiaay. Kna-
cudikalis peyoBUH 6a3yBaJiacst Ha MoHorpadisx IARC
(International Agency for Research on Cancer, WHO)
ctaHoM Ha 2024 pik. AHanisyBanuca rpynu: I'pyna 1
(moBemeHi kaHueporeHW [ JwoAuHU), [pyma 2A
(#imoBipHi KaHeporenu), 'pyna 2B (Mox/1uBi KaHIe-
porenu), 'pyna 3 (He kj1acudikoBaHi).

IlpoeHocmuyHe modes108aHHS. BUKOHAHO Ha OCHO-
Bi: (1) aHani3y JIaTeHTHHUX NepPiofiiB PO3BUTKY MYXJIHUH
aas cnenudivHUX KaHIEpPOTeHIB 3rigHO 3 emigeMio-
JIOTIYHUMH JAaHUMY; (2) iCTOpUYHHUX aHAJIOTiB TpUBa-
Joi ekcrno3unii xiMiuHuMU arenTamu (Agent Orange
y BeTHaMi, BucHaxkeHU# ypaH B Ipaky, pagioHyknigu
nicis YopHoOuis); (3) MoseKy/lsipHUX MeXaHi3MiB
TPbOXETANHOTO KaHLeporeHesy (iHiniamisa — mpomo-
i — nporpecis); (4) oLiHKK eKCIIOHOBAHOI MOMyJIsIii
B YkpaiHi (20-30 muH. oci6).

CmamucmuyHuil aHa.i3. BUKOPUCTOBYBalKCA aK-
TyasbHi faHi [eHepasbHOro wTaby 3C YkpaiHu 1mono
KiJIbKOCTi 3aCcTOCOBAaHUX 3ac006iB ypakeHHs (CTaHOM
Ha ciueHb 2026 poky). Po3paxyHkHu BifjHOCHOTO pU3H-
Ky (RR) 6a3yBanucsa Ha eKCliepMMeHTAJbHUX AAHUX
cuHeprivHofi Aii KaHIeporeHiB i3 1abopaTOpHUX AOCTi-
JPKeHb Ha TBAPUHHUX MO/JIeJIsAX.

O06rpyHmy8aHHs BUKOPUCMAHHSL eKCnepuMeHmas-
Hux daHux. EKcTpanoJisinis pe3y/abTaTiB AOCTiIKeHb Ha
MUILAX HA JIIOACbKY MOMyJIsAlil0 6a3yeTbcs HA QyHaA-
MeHTaJ/IbHI KOHCEPBAaTUBHOCTI MOJIEKYJIAPHUX MeXa-
Hi3MiB KaHLleporeHesy y ccaBLiB. KpuTuyni 6ioximiusi
IUIIXM MeTaboJs1i3My KaHIleporeHiB (cucreMa IMTO-
xpomy P450, rnytaTioH-S-TpaHcdepasu) Ta MexaHi3MHU
penapauii JIHK feMoHCTpyOTh BUCOKY TOMOJIOTI0 Mi>K
MHULIaMHU Ta JogbMU (>85 % JJi KI040BUX depMeH-
TiB CYP1A1, CYP1B1) [19, 37]. AhR-onocepesnkoBaHa
BifNmoBiZb Ha JioKcUHY, 30KpeMa iHAykLisg CYP1A1 Ta
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npurHiveHHsa anonto3dy 4yepe3 NF-kB, € eBostoniiiHo
KOHCEepPBATUBHOM y Bcix xpebeTHuUx [30, 35]. Bukopu-
CTaHHS1 HOKayTHUX JiiHik Cyplal(-/-) no3BoJssie BcTa-
HOBUTHU TNPUYUHHO-HACAIJKOBi 3B’I3KH, HEMOXJIMBI
B emNieMioJIOTIYHUX AOCJIKEeHHAX Ha JIIAAX 4yepes
eTu4Hi o6MexeHHs [19]. BogHodac, BpaxoBaHO Mix-
BU/ZIOBi BigMiHHOCTI ¥y dapMakokiHeTuni (LIBUAKICTB
MeTaboJi3My y Muiued Buma B ~10 pasiB) Ta BuKo-
pucTtoaHo KoedillieHTH aJOMETPUYHOro MaclTaby-
BaHHSA [/1 NepepaxyHKy [03. [I[porHocTH4YHI OLiHKHK
BigHocHoro pusuky (RR =5-10 gusa cuneprii BIl+ni-
OKCHH) 6a3yl0TbCA Ha SIKICHOMY xapakKTepi B3aeMofil
KaHLeporeHiB, NiATBepAKeHOMY B eliJeMioJIOTiYHUX
KoropTax (BeTepaHu B'eTHamy, mpauniBHUKH XiMiyHOI
npomucaoBocti) [23, 42, 44, 45].

PE3YJIbTATU TA iX OBT OBOPEHHSA
KaHueporeHHi pe40BUHH
y CKJIaZi paKeTHO-JAPOHOBOI 36poi
BcraHOBJIeHO, 10 KaHLeporeHHe 3a0pyJHEHHA Mae
JIBOKOMIIOHEHTHY NPHUPOJY: NEPBUHHI TOKCHUKAHTH
(npucyTHi 6e3nocepeiHBO B paKkeTi) Ta BTOPUHHI KaH-
LeporeHu (YTBOPIOIOThCS PU BUOYXY/3TOPSHHI).

IlepBUHHI KaHIlepOreHHU

Tenmuu (HecumempuuHuli dumemusziopazux, UDMH) -
BUCOKOTOKCHYHE MaJMBO [JJs1 pakeT (30KpeMa THUIY
X-22), xnacudikoBane IARC sik WMOBIpHUN KaHIEpO-
reH (I'pymna 2B) [16, 18]. KanueporenHuii edpekT peaiti-
3yEeThCA yepes Horo MeTabosiuHy aKTHBalio ¢pepMeH-
TaMHu cucteMu uutoxpomy P450 (3okpema CYP2E1). B
NpoLeci OKUCHEHHA YTBOPHOETbCA N-HITpO30AUMETH-
jgamiH (NDMA) - noTyHUH MyTareH, L0 BUKJIMKAE
ankinoBanHsa [IHK 3 yTBOopenHsiM OS-MeTHJIryaHiHYy.
lle nmpusBoguTh fo0 crnenudiyHux G—A TpaH3uLil y
MPOTOOHKOTE€HAX, L0 € MYCKOBUM MeXaHi3MOM JJis
BUHUKHeHHA Nyx/JuH. [lepeBakHi sokanisanii paky:
aHriocapkoMa mne4iHKH Ta pak JiereHb [17, 58]. [Ipo-
JAYKTH po3najly renTU/Iy MalTb 3JJaTHICTb [0 TpUBa-
Jiol mepcucTtennil y rpyHTi (1-5 pokiB), 1o cTBOproe
PHU3HUK JOBrOTPHUBAJIOT0 HAAXOKEHHS TOKCUKAHTIB y
TpodiuHi naHLtory [16, 28].

CeuHeyb ma tiozo cnoayku (Pb, PbO) - KOHCTPYK-
LiMHI CIJIaBU KOPIYCiB paKeT, eJIeKTPOHHI KOMIIOHEH-
TH, kJacudikoBani IARC sik I'pyna 1 (joBeseHUH KaH-
neporeH) [17]. KymysnsaTUBHA OTpyTa, He 6ioferpaaye,
HaKONHUYYEThCS y KicTkax (95 % 3arajbHOTO BMICTY),
nepios HamiBposmaay y kictkax: 20-30 pokis [9, 10,
36]. Mexaniam jii nosiArae y 38’asyBanHi ionis Pb** 3
SH-rpynamu 6ikiB, 1110 TpU3BOAUTD A0 610Kagu dep-
MeHTiB cuHTe3y nopdipuHiB (ALAD, PPOX), reneparnii

Y.0. Kyrylenko & S.V. Ziablitsev I

OKCH/IJATUBHOTO CTpecy yepe3 iHribyBaHHSI aHTUOKCH-
JaHTHUX ¢epmeHTiB (SOD, kaTasasza), mopyuieHHs
ro6anpHOoro MetuwintoBanHsa JJHK Ta rictronoBoi Mogu-
¢ikanii (enireHeTHYHNH edeKT), a TAKOXK iMyHOCyTIpe-
cii [9, 10, 36].

Popmanbdezio - BUGYXOBI pe4OBUHH, €JIEKTPOHHI
miaty, kaacudikoBanuit IARC sk I'pyma 1 [17]. Ips-
Mo noutkomkye JJHK yepes yrBopenns JHK-6inkoBux
3muBoK (DNA-protein crosslinks). [lepeBaxHi Jiokasni-
3anil: pak HOCOTJIOTKY, JieliKkeMil (0OMexeHi Ao0Kaswy,
nepeBakHo MiesoifHi).

BTopHMHHI KaHIleporeHu

Honaiyukaiuni apomamuyHi gyzneeodHi ([IAB) yTBoOprO-
I0TbCsI TIPY JleToHAal il BUOYXiBKHM Ta 3rOPsIHHI Ia/IMBa B
yMoBax Jiedinuty KucHio [29, 37]. [laHa rpyna croJiyk
Hasiuye noHag 200 BUAiB, KJIIOUYOBUU NpeACTaBHUK —
6en3(a)mipen (BII), knacudikoBanuit IARC sk Ipyna
1 [17]. Ewmicia: 0,8-2,5 r/kr Bu6byxiBku; 0,5-1,5 r/kr
pakeTHoro nasuBa [27, 29]. BIl € npokaHieporeHoMm,
SIKWUA 3a3Ha€ MeTaboJliyHOI akTuBalii pepmeHTaMU
nutoxpomy P450 (CYP1A1, CYP1B1) 3 yTBOpeHHAM
(+)-anti-benzo[a]pyrene-7,8-diol-9,10-epoxide (BPDE) -
HaUMOTYXHIIIOr0 KaHI|epOTeHHOT'0 METABO0JIITY.

BPDE yTBOpro€ KoBaJIeHTHi afykTH 3 N? ryaHiny
JAHK, mo cnpuuynnsae G—T TpaHcBepcii. MyTanii koH-
LEHTPYIOThCS V «TapsiduX TOUYKax»: KofgoHU 157, 248,
273 reHa TP53; konon 12 reHa KRAS [11, 37]. [lepeBaxk-
Hi sokasizanii paky: pak JjereHb (npu iHrajasuindHin
eKcro3ulii), pak mkipu (Mpyu KOHTaKTHIM ekcno3uuii),
pak ce4oBOro Mixypa, MIJyHKOBO-KHUIIKOBOI'O TPAKTy
(mpu pierapHomy BrmuiuBi) [12, 37]. IlepcucTteHuis y
rpysTi 1-3 poku [31, 32].

Hiokcunu ma ¢ypanu (PCDD/PCDF) - yTBOPIOIOTh-
CA IpU TOpiHHI IVIACTUKOBUX KOPIYCiB JPOHIB, eJlek-
TPOHHUX KOoMHNOHeHTiB [14, 15]. KutoyoBa crosyka:
2,3,7,8-TeTpaxsiopaubeH3o-p-giokcud (TCDD), kiaacu-
¢dikoBanuit IARC sk 'pyna 1 [17]. [lepiog nHaniBpo3na-
Ay vy I'pyHTi 8-10 pOKIB; y >XUPOBIM TKaHUHI JIOAUHU
6-8 pokiB [14, 33]. Haag3zsuuaiino JyinodinbHi, i cmo-
JIyKM 34aTHI o 6ioakymynsauii 3 koedinieHTOM KOH-
nenTpanii 10*-10° y xapyosux nanmorax [33, 35]. Ie-
peBaxkHi JiokaJsizanii paky: pak ne4iHku (0co6JHuBO y
YOJIOBIKiB), M'IKOTKaHWHHA CApPKOMa, HEXO/KKiHChKa
niMpoMa, pak MOJIOYHOI 3a/103U (Yepe3 eCTPOreHHUH
auc6ananc) [14, 53].

CTBOpeHO TabJHMIIO KaHIeporeHiB 3a kJjacudi-
kaniero IARC (Ta6s. 1), mo BkJlo4yae 6eH3(a)mipeH,
nfiokcuHu (TCDD), dopmanbieris, cBunens (yci I'py-
na 1), HecHMeTpUYHUM JUMeTHJTiApa3uH (rentuna/
HAMTI) Ta NDMA (I'pyna 2B).

Tabuna 1. TTopiBHs/IbHA XapaKTePHUCTUKA OCHOBHUX KaHLIEPOT€eHiB

AreHT xepeJio (paketra/ApoH) | 'pyma IARC OCHOBHIi OopraHy-mileHi JlaTeHTHU# nepioz
Bens(a)nipeH npoAyK%_PiSOPIHHH' 1 JlereHi, mikipa 10-15 pokiB
TFenrun (HAMI) X-22,X-32 2B [Meuinka, LIKT, KpoB 5-15 pokiB
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Ta6nuys 1. [IpodosdceHHs

AreHT xepeJio (pakera/apon) | 'pyma IARC OCHOBHI opraHu-mimeHi JlaTeHTHUI nepiof,
JioKcuHH [Moxexxi, JeToHaIist 1 EHl0KpHHHA cucTeMa, NevyiHKa 15-20 pokiB
CBUHeLb KoHcTpykuiiiHi MaTepianu 1 Hupky, KicTKOBUM M0O30K 15-30 pokiB

MouseKyaapHi mexaHi3Mu KaHyepozeHe3y
KinacuyHa TphoxeTanHa MojeJlb

KaHneporeHes peanisyeTbca 4epe3 Tpu craaii [19,
20, 40].

Cmadis 1: Iniyiayis (cekyHdu-xeuauHu). Heo6opoT-
Ha myTanisa JHK comaTruyHOI KJAITUHU Nif Jji€0 TeHo-
TOKCUYHOTO areHTa. KyitouoBi noail BK/I04aOTh yTBO-
penHs JJHK-aaykTiB, koiu esieKTpodinbHi MeTabo iTH
kaHneporeniB (BPDE Big BI1) koBasieHTHO 3B’A3yI0Th-
ca 3 N? ryaniny. Ilig yac pemikanii JJHK-nonimepasa
«3YUTYE» MOLIKO/PKEHUU TyaHiH fIK aJieHiH, 10 NpHu-
3BoauTh 1o G—T TpaHcBepcil. EpekTuBHIicTH penapa-
uii BPDE-anykTiB ctanoBuTh Jjuiie 30 % 3a 8 roguH
Ta 60 % 3a 24 ropunu [61 [Ipu XpoHiyHINA ekcro3uil
CUCTEMU penapalii nepeBaHTaXKYThCS, OCKIJIbKA Ha-
BiTh 32 ONTHMa/IbHUX YMOB He Ginbiie 60 % aaykTiB
BUJIA/IIETbCS TpOTAroM no6u [61]. lle mpusBoAuTH
[0 MyTallil y KPpUTHYHUX reHax: oHKoreHax (KRAS,
BRAE c¢-MY(), reHax-cynpecopax nyxiauH (TP53, RB,
APC, PTEN) Tta renax pemnapanii JIHK (MLHI1, MSHZ,
BRCA1/2) [19,58].

Cmadis 2: [Ipomoyis (5-15 pokis). CesieKTUBHA KJIO-
HaJIbHA €KCIaHCiA iHiliHoBaHUX KJIITHUH Mij, BIVIMBOM
eNnireHeTUYHUX Ta MITOTeHHUX CUTHaJiB. MexaHi3Mu
BKJIIOYAIOTh CTUMYJISLIiIO npoJidepanii yepes akTUBa-
nito miToreHHux kackaziB (MAPK/ERK, PI3K/Akt) ta
IHAYKLi0 LUKJ/IHIB, IPUTHIYEHHA allONTO3y LIJIAXOM
0JI0KyBaHHSI p53-3aJIeXXHOT0 anonTo3y Ta aKTHUBAIlil
NF-kB, imyHnocynpecito 4epe3 npuraidveHHsa NK-ki1iTuH
i quToTOoKCcMYHUX T-TiMPOLUTIB, a TAKOXK emireHeTHd-
Hi 3MIiHH, W0 NPOABJANTLCA TillepMeTUIOBAHHAM
npoMoTopiB reHiB-cynpecopis (MLH1, BRCA1) Ta ri-
MNOMEeTHJ/IIOBAaHHAM OHKOT€HIB.

Cmadis 3: Ilpozpecia (10-20+ pokis). Tpancdop-
Malis nepespakoBOro ypakeHHs B iHBasUBHUU pak 3
MeTacTaTUYHUM MoTeHniasioM. Kinrwovosi nofii BKJIO-
YalTb HAKONMWYEHHA NOAAJBIIMX MyTalid, 30KpeMa
aktuBauito EGFR, HERZ2, c-MET Ta iHakTuBauito pl6,
p21, PTEN. BigOyBaeTbcs akTHUBallis TeJoMepasy, L0
Jlo3BoJIsie 06iTH aimiT letiduiika [19, 20]. EniTenianb-
HO-Me3eHXiMasbHA TpaHcdopmalisa (EMT) cymposo-
JPKy€eTbcA BTpaTolo E-kajrepuny, 1o HaZjae KJiTHHaAM
MirpanidHi BiactuBocTi. HeoaHrioreHes 3a6esmeuvy-
€TbCA 4Yepe3 eKCIpecilo BaCKyJI0€HA0Tesia/IbHOTO
daxkTtopa pocty (VEGF).

CnenudivyHi MoJIeKy/IAPHI MexaHi3Mu
bens(a)nipeH: MeTaboJliuHA aKTHBALis BiJ0yBaEThCA
yepe3 NOCJiL0BHICTb nepeTBopeHb: BIl OKUCHIOETBCSA

¢depmenTamu CYP1A1 Ta CYP1B1 o BII-7,8-enokcuny,
SIKUW MOTIM TiJIpoJi3yeTbCsA €eNOKCU/-TiIp0osia30 10
BI1-7,8-gioay, micasa yoro 3HoBY okKUCHIOETbCA CYP1A1
Ta CYP1B1 fo (+)-anti-BPDE - HalinoTyxHimoro kaH-
neporeHHoro Meta6ouity. IHAuBiAyanpHa 4yT/Iu-
BicTb BU3Ha4aeTbcs noJiMopdizMmamMu GSTM1-null Ta
GSTT1-null (BizcyTHicTe dyHKIioHanbHOrO GST), 110
HiZIBUILY€E PU3UK paKy JiereHb y 2-3 pasu [37, 38].

YTBopennsi BPDE-DNA agykTtiB Binb6yBaeTbcs
miaxoM B3aeMoaii BPDE sk motyxHoro esexktpodi-
na 3 JJHK, nepeBaxHo 3 N? ryaniny, 3 GopMyBaHHAM
(+)-trans-anti-[BP]-N?-dG agykty (BPdG). lle mpu-
3BOJUTDH 0 BUKPHBJIEHHS NOJBIMHOI cnipanai Ta BU-
HukHeHHs1 G—T TpancBepcil. HaBiTb 3a ymMoB $yHK-
LiOHAJIbHUX CHUCTEM HYKJEOTUJHOI eKCUU3iHHOI
penapauii (NER), 61u3sko 40 % BPDE-aaykTiB 3a1u-
IIAI0ThCS HEBUIIPABJIEHUMH NPOTAroM 24 roauH [61],
10 CTBOPIOE BUCOKY MMOBipHicTh ¢ikcanii MyTawuii
nif yac perutikanii JIHK. «'apadi Touku» MyTanii jo-
KasisytoTbcs y reHi TP53 (kogonu 157, 248, 273 - fe
BUABJIAIOTbCA HaWBuuy piBHi BPDE-dG agykriB [11,
37, 58]) Ta reni KRAS (xomoH 12, ne BimOyBa€eTbcs
3amiHa GGT nHa TGT, wo 3MiHwoe Gly Ha Cys [37, 58] i
NPU3BOAUTD 10 KOHCTUTYTUBHOI akTHBalii KRAS). Me-
XaHi3M ceJIeKTUBHOCTI y TP53 MOSCHIOETHCS TUM, LIO0
CpG meTwst0BaHHA 36iablye GOpMyBaHHS aAyKTiB y
3-5 pasiB [60]. EnireHeTnuHi epekTH MposABASIOTHCS
yepes nopymeHHsa BPDE-agykTamu rio6ajibHOTO Me-
tumoBanHa JIHK BHacaigok npurnivenua DNMT1 Ta
DNMT3A [60], mo cnpyu4uHS€E rinoMeTU/II0BaHHS OH-
KoreHiB (c-MYC, RAS) Ta rinepMeTU/II0BaHHSI IPOMOTO-
piB cynpecopiB (MLHI1, BRCA1).

2,3,7,8-mempaxaopdubeH3o-n-diokcuH (Hatimokcuy-
Hiwutl diokcun) (TCDD): pnie sk enireHeTUYHUH Npo-
MOYTOD, MOAY/IOIOYU eKCIIpecito TeHiB 6e3 3MiHU 1o-
cnigoBHocti JIHK. 3B’si3yBanHs 3 AhR Bin6yBaeThbcs
tak: TCDD y nutonsia3mi B3aemozie 3 AhR, skuii nepe-
6yBae y koMmiekci 3 HSP90, XAP2 ta p23, 1o npu3Bo-
JuTh 10 BUBiIbHeHHS HSP90. [lani koMniekc TpaHC10-
KYETbCA ¥ /PO, [ie Bii6yBa€eThCs reTepojuMepu3alis
3 ARNT, micsist yoro yTBOopeHUH JUMep 3B’A3YETHCS 3
DRE (dioxin-responsive elements) y mpoMoTopax re-
HiB-MillleHeH, NiABUILY0YH IXHI0 TpaHCcKpunyi. Kito-
4yOBi reHu-MimeHi Bkao4awTb CYPIAI ta CYP1B1 (1o
nocunwe Metab6osisanito BII go BPDE, cTBoproroun
cuneprism) [15, 30, 35], GST (meTokcukauis), Gadd45b
(iHribiTop amonTo3Yy, 1[0 COPHUsIE BUKMBAHHIO MyTOBa-
HUX KJIITHH), a TakoX IL-6 Ta TNF-a (mpo3ananbHi 1ju-
TokiHu) [30, 35].
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[IpurHideHHsa anonTo3y peani3yeTbCd 4yepes3 aKTU-
Banito TCDD misixy AhR, 1m0 npu3BoguTh 0 aKTUBAILii
NF-kB Ta ingykunii aHTHanontoTuyHux 6inkiB Bcl-2,
Bcl-xL i survivin. Lle 6s10kye MiTOXOHApiaAbHUI LLIAX
anonTo3y, BHACJIIOK YOro iHiLlil10BaHi KJIITUHU HE TU-
HyTb. Gadd45b, pitoun sik koakTuBaTop AhR Ta iHri6i-
TOp anomnTo3y, 3a6e3nedye BUXKMBAHHS | pPO3MHOXEHHS
nepeapakoBux kJaiTuH [30, 35]. IMyHocynpecisa npo-
SABJSIETbCS 4Yepe3 aTpodilo THUMYyCy, 110 NPU3BOJUTH
Jlo 3HIDKeHHs KisbkocTi T-niMmdouuTiB, npurHiveHHs
NK-kaitun Ta guc6anancy Th1l/Th2 (3umwxkenns Thl,
BiZIIOBi1a/IbHOTO 32 KJITUHHUW IMYHITET, IpU MiABU-
weHHi Th2). lle f03BoJIsIE NYXJIMHHUM KJIITUHAM yHU-
KaTu iMyHHOI esniminanii [14, 35].

T'enmua/NDMA: okucnenHs H/IMI Big6GyBaeTbcs
npu B3aemozii (CH3),NNH, 3 kuchHeM, mo npusso-
auThb no yrBopeHHs (CH3);N-N=0 (NDMA), saxuii € y
10 pasiB TokcuuHimum [16, 18]. l'eHepaLis BinbHUX
pajuKaiiB peasisyeTbcs yepe3 B3aeMmogiro HAMI 3
guToxpomoM P-450, mo cipu4uHs€e ajKijyBaHHS re-
MiB P-450 Ta iHakTuBaiino SOD. lle nmpusBoguTh 10
HaKOMUYEeHHs Cymnepokcui-aHioHy O,”, AKUH pearye
3 okcuioM a30Ty NO 3 yTBOpeHHAIM [IePOKCUHITPUTY
ONOO". OcTtaHHi} reHepye TipOKCUJbHI pafuKalu
OH, gki iHiilOTE JiNiAHY MepoKkcuaaliro MeMOpaH,
110 COPUYHMHSAE PYHHYBAHHA JINONPOTEIAHOr0 KOMII-
JIeKCy MITOXOH/pil Ta eHepreTUYHUN AedinuT. AKi-
ayBanHs JIHK Big6yBaeTbcs misixom MeTaboJiizaii
NDMA ¢epmenTom CYP2E1 no meTujiasoripokcu-
4y, akui ankinye 0° ta N’ aTomu ryasiny. YTBopeHHs
0°-MmeTuaTyaHiHY IPU3BOAUTD 10 G—A MyTaniii (ne-
peBaxxHo G—A TpaH3uuii, Ha BiAMiHy Bifg G—T TpaH-
cBepciit npwu aii BIT).

[enaTOTOKCUYHICTDE MOACHIOETHCA THUM, 110 MeTa-
6o.tizaniss NDMA Bii6yBa€eThcsl NepeBakHO Y MeviHLj,
Jle CTBOPIOETbCA HaWBHUILA JIOKaJbHA KOHILLEHTpaLid.
BinbHI pasukaayd Ta anKiyBaHHSI BUKJIMKAKOTb He-
KpO3 renaTOLMTIB, 1110 MOXe IPOrpecyBaTH [10 LUPO3y
Ta renaToLe/I0JAPHOI KapIMHOMHY; y TBApPUH CIIOCTe-
piraeTbcs aHriocapkoma nevinku [16, 18].

CeuHeyb: KyMyJsATHBHE HAKONWYEHHs BifbyBa-
€TbCSA TaK: i0HU Pb?* a6copbyI0ThCA y KPOB, /e KOHKY-
PYIOTH 3 iOHaMU Ca?*, mo NIPU3BOAUTD [0 iX 3aMillleH-
HA y KicTKax. Y KicTKoBill TkaHUHI AenoHYeTbCA 95 %
CBUHIIO 3 nepiofoM HaniBposnany 20-30 poxis, 3Bia-
KU BiH IOBIJIbHO BUBIJIBHAETBHCA y I1J1Ia3My, CTBOPIO-
04U XpPOHIYHY A0Bi4HY ekcno3ulitn. OKCUJaTUBHUU
CTpec BUHUMKAE BHACI/I0K 3B’A3yBanHsa Pb?* 3 SH-rpy-
nmaMu aHTUOKCUJaHTHUX depMmeHTiB (SOD, KaTanasa,
[JIyTaTiOHNEPOKCHAa3a), 110 MPU3BOJUTD [0 iX iHaK-
TUBaIlii. lle cnpuYnHs€ HAKONUYeHHS aKTUBHUX GOPM
kucHio (0,7, H,0,, OH) Ta okcujaTUBHE YIIKOKEHHS
JHK 3 yTBopeHHsM 8-0x0-dG (8-okcoryaHiHy, Mapke-
pPa OKCHUJATUBHOTO cTpecy [36]), 110 NPU3BOAUTH 10
G—T TpaHcBepciii yepe3 HenpsAMUN MyTareHes. Emi-
FeHeTUYHI NOpyLIeHHs NPOABJANTLCA Yepe3 3MiHU
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aktuBHOCTI JIHK-meTuntpancdepaz (DNMT), o
CIPUYHMHSAE IJ06ajJbHe rinoMeTH/JIIOBaHHA (3 HecTa-
6ibHICTIO TeHOMY Ta aKTHBALli€l0 TPaHCIO30HIB)
Ta resH-cnenudiyHe rinepMeTH/JIOBaHHA NPOMOTO-
piB cynpecopiB (p16, MLH1). Takox Bif0yBamTbCs
3MiHu anetrwaroBaHHA H3 Ta merunroBanHsa H3K4 i
H3K9, mwo 3MiHloe xpoMaTHHOBY CTPYKTYpy [10, 36].
IMyHOCyTpecis peanisyeTbcs 4epes nopyuienHs Pb**
¢bynkuii T-nimdonuris, B-nimponuTtie Ta mMakpoda-
riB, IO NPU3BOAUTL [0 3HWXKEHHHA NPOAYKLIil aHTHU-
Tin i npurHiveHHs ¢arouuTosy. 3HWKEHUN IMyHHUHR
HarJIs/ A03BOJISIE TEPEPAKOBUM KJIITUHAM YHUKATH
eJliMiHanil.

CuHepriyHa Aifl KaHI,epOreHiB

(KPUTUYHUH MEXAHI3M)

HacesieHHs1 YkpaiHU eKCITIOHOBaHeE 10 MyJIbTUKaHLEPO-
reHHoi cymimi (I[TAB + giokcuHu + cBUHelb + renTua/
NDMA + PM2.5 + NO,). MoJjieky/ndpHi IgXU Nepexpe-
LIYIOTHCA Ta NiJCUIIOITh OJWH OLHOTO.

Ilpukaad cunepzizmy N2 1: diokcuH nocu1io€e KaHye-
pozeHHicmb BII.

TCDD 4yepe3 axktuBanito masxy AhR-ARNT Ta
3B’sa3yBaHHda 3 DRE ingykye CYP1A1l y 5-10 pasis.
[ligBumeHa akTtuBHicTb CYP1A1l npusBoAUTH [0
TOTO, 110 6eH3(a)nipeH nepeTBoproeTbcs Ha BPDE y
2-3 pasu iHTeHCHUBHille, 110 CIPUYHHSAE YTBOPEHHH
y 2-3 pasu 6inbie BPDE-DNA aaykTiB nopiBHsIHO 3
ekcnosuniero snme BII. OckinbKYU cucTeMU penapanii
3paTHi ycyHyTH auuie 30-60 % aaykTis 3a 706y [61],
IpY NiJBULEHOMY HaBaHTa)XeHHI 3a/JIMIIKOBI afyK-
TH HAKONHUYYKTbCS EKCHOHEHI[iHO, 36iJbIIyIYHu
MyTareHHUH edekT. OJHOYACHO JiOKCHH AKTHBYE
NF-kB Ta Gadd45b, npurniyyrouyu amomrTos, BHac-
Jaigok yoro kJjaiTuHU 3 BPDE-afykTamu He TMHYTS i
HaKONMUYYyIOThCs. PesyabTaT: BifHOCHUH pusnk (RR)
paky JiereHb npu ekcnosuuii sinuie BIl ctaHOBUTH
2-3, ToAi Ak npu KoM6iHOBaHiM ekcrno3unii BII Ta fgi-
okcuHy RR 3pocTae o 5-10, ;eMOHCTPYIOYH CUHEP-
riro. EkcnepuMeHTanbHe NiATBEPKEHHSA OTPUMAHO
Ha mumax: y Cyplal(-/-) (Hokayt) BIl He BUK/IUKaE
NyXJUHU HaBiTh ¥ BUCOKUX A03ax [39], ToAi AK y MU-
med gukoro Tuny kom6inauis BII Ta TCDD npusBo-
JUTB [0 YTBOpeHHs y 3-5 pasiB 6isbiue nyxJuuH [39,
40]. BanigHicTh ekcTpanossnii JaHUX MUIIAYUX MO-
JeJied Ha JIIOAWHY NiATBepAKyeTbcsa 85-90 % romo-
JIoTi€lo KJH4Y0BUX PpepMeHTIB MeTabo/1i3My KaHIe-
poreniB (CYP1A1, CYP1B1) Ta emigemiosoriyHuMu
JaHUMU KOTOpT 3 KOMOGiHOBAaHOIO €KCHO3HUILiEI [0
[IAB i niokcuHniB (BeTepanu BerHamy: RR capkomu
= 2.0-9.0; mpayiBHUKM KOKCOxiMiyHUX 3aBoAiB: RR
paky Jerenb = 5.5-15.2) [23, 24, 45, 54], mo geMoH-
CTPY€E YHIiBEpCaJIbHICTb CUHEPTriYHUX MEXaHi3MiB y
ccaBLiB. [leTanizanio MoJeKyJIpHOrO KacKaay, 110
NpPU3BOJUTDL A0 3J05IKicHOI TpaHchopMmanii KaiTHH,
HaBeJleHO Ha PUCYHKY 1.
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Pucynok 1. ITarodi3ionoriuda Mmogess CUHEpPriuHOl
B3a€EMO/IIT IOKCHHIB Ta MOJILUK/IIYHUX apOMaTUUHUX
ByrneBogHiB (ITAB). AkruBarist AhR-nuisxy giokcuHaMu
Npu3BOAUTS A0 rinepekcrpecii CYP1A1, 1110 KpUTUUHO
rpucKopioe 6ioTpaHchopmariito 6eHs(a)mipeHy
B aKTHBHY MyTareHHy (opmy BPDE

IIpuknaad cunepeizmy Ne 2: ceuHeyw + [1AB.
CBuHenp iHakTUBYE SOD, 10 NpU3BOAUTE 10 Ha-
KOTIMYEHHsI aKTUBHHUX GOpPM KUCHIO Ta YTBOPEHHS

Carcinogenic consequences of missile and drone strikes in Ukraine:
Fuel toxicology, mechanisms of carcinogenesis, and cancer incidence forecast (literature review)

8-0x0-dG (mpeMyTareHHOTO yIko[xeHHs). OfHOYAC-
Ho BIl meTa6ouisyeTbes fo BPDE, sikuit dopmye BPDE-
dG axyktu (mpsami myranii). Take mozgiiiHe yuIko-
mxkeHHs1 [JHK nmepeBanTaxkye cuctemu penapauii (ki
¥ 3a BiJICYTHOCTI J0AATKOBOTO CTPeCy yCyBalOThb JIMLIE
60 % BPDE-anykTiB 3a 24 rog [61]), 1110 NpU3BOAUTH
o dikcanii myTaniit y renax TP53 Ta KRAS. JlogaTkoBo
CBUHELb BUKJIMKAE IMyHOCYIIPECit0, 3SHUXKYHYHU IMyH-
HUH HaIJIAA, 1O [,03BOJIAE MyTOBAaHUM KJITUHAM BU-
»)KUBaTHU. Pe3ysnbTaT: BIiAHOCHUY PU3UK CTAaHOBUTH 10-
20 (MHOXXKMHHA CUHEPTisl; eKCTPAaINoJb0BaHO HA OCHOBI
MexaHi3MiB nozgiiiHoro yumkopxeHHs JHK).

Ilpukaad cuHepzizmy N2 3: xpoHiuHe 3ana/ieHHs 8i0
PM2.5 + kaHyepoeeHu.

PM2.5 3 aacop6oBanuMu [IAB Ta BaXKMMHU Me-
TaJJaMU NOTpaIlJIg€ NpU iHrazndanii 7o ajabBeoJ, Je
barouUTyETHCA aAbBEOJSIPHUMU Makpodaramu. He-
3aBeplIeHUN $aronyUTo3 NPU3BOAUTD [0 BUBIIbHEH-
Hs npo3anajibHux nuTokiHiB IL-1f, IL-6 Ta TNF-q,
o0 iHigiroe xpoHiuyHe 3anajieHHd. AktuBanisga NF-kB
inaykye COX-2, Aka NpoAyKye NMpOCTarJaHAUHY, IO
CTUMYMIOIOTH npojideparito. OgHoYacHO Makpodaru
reHepylTh aKTUBHI GOpPMHU KUCHIO, fIKi CIIPUYHUHS-
I0Tb OKcugaThBHe yukomxeHHA [JHK. BubinbHeH-
HAa [IAB 3 yacTuHOK PM npu3BOAUTH A0 YTBOPEHHH
BPDE-aaykTiB, a 3anaJjibHe cepeZjoBUIEe CIPUSIE MTPO-
Molii iHinifioBaHUX KJIITHH. Pe3ynbTaT: popmMyeThCcs
3anaJibHe MiKpOOTOY€eHH4, 1110 TPUCKOPIOE IPOrpecito
paky [30].

Y3aranpHeHy naTtodisiosioriuHy xapaKTepUCTHKY
KaHLepOTeHHOro NoTeHLia/ly OCHOBHUX THUIIIB pakeT-
HO-APOHOBOI 36poi pd, BKIOYAOUHN MOJIEKYJISIPHI Me-
XaHi3MHU [Aii, nepeBaxHi JoKai3ayil NyxXJuH Ta Ipo-
CHO30BaHI emifeMiooriyHi HacCaiAKH, NpeACcTaBJIEHO
y Tabsuni 2.

Tabsmusa 2. Y3araibHeHa rnatogiziosoriuHa xapakTepUCTHKa KaHI[epPOreHHOro MOTeHLiany pakeTHO-APOHOBOT 36poi

OcHOBHi MoJieKy/IsIpHUI I q o IIporHo3oBaHuM
Tun 36poi KaHeporeHu (IARC MexaHi3M EpeBakHI JIaTeH.T HUH npupict
p nep pup
JIoKani3anii paky nepiog, .
rpyna) KaHIeporeHesy OHK03aXBOPIOBaHOCTi
X-22 (apxaiyHa lFentua/HAMI IHILIIATOP: AHriocapkoma 5-15 pokiB +300-500 %
cucreMa 3 (I'p.2B) HAMI - NDMA neyYyiHKM (yHiKa/IbHa) (xopoTkuii) y JIOKaJIbHUX
relnTHIIOM) NDMA (I'p.2A) (oxucHeHHS) lenaTouesonspHa [eprui 30HAX NaJiHHA
IIAB (I'p.1) UDMH - NDMA - KapLHHOMa Bunajku: 2027- He30UTHUX paKeT
Mesamx (NO,) 0°-meG (G—A MyTanii |« Pak sierenb 2032 (naiiHeGe3neyHima
y reHax TP53/KRAS) Pak migmysakoBoi 36pos)
Anxinysanna JJHK 3aJ1031
(O®-meTuaryanin) -
G—A myTanii
[enaTOTOKCUYHICTb
(meTabouizanis y
nediHIj)
Kasi6p, JlekasiH (nasuBo) IHILIIATOP: Pak sereHp 10-20 pokiB +40-60 % y Bucoko
X-101/X-555 IIAB/6GeHn3(a)nipen BIl - CYP1A1/1B1 (ocHoBHA) [lik: 2032-2042 | eKCIOHOBaHUX perioHax
(xpunati paketu s | (I'p.1) — BPDE Pak wkipu (npudpoHTOBi MicTa)
JleKaJsliHoM) ®opmasnbgeriz (Cp.1) | « BPDE — N2 ryaniny Pak cedoBoro mixypa
Baxki metasnu: Pb, Ni | - BPdG agykTu Pak LIKT (gieTapHa
(I'p.1) G-T TpaHcBepcii y eKCro3ulLis)
NO, — HiTpo3aminu | kogoHax 157/248/273 | « Pak HOCOTIJIOTKH
TP53, kopoHni 12 KRAS | (popmanbperin)
dopmanbaerig -
JIHK-6is1K0Bi 311MBKU
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Ta6nuys 2. [IpodoediceHHs

OcHOBHi MoJieKyIApHUHA . . IIporHo3oBaHui
. . IlepeBaxkHi JlaTeHTHU# .
Tun 36poi KkaHieporeHHu (IARC MeXxaHi3M - . npupicr
JIoKanisanii paky nepiog, .
rpyna) KaHIeporeHesy OHK03aXBOPIOBaHOCTi
Ickanaep-M MAB (I'p.1) IHILIIATOP: Pak jsierenb 10-20 pokiB +30-50 % y 30Hax
(6anictuyHa HCI (Big TBepamoro AHasoriuHo BIT Pak mkipu YacTHX yapiB
pakera, naJuBa) (BPDE-agykTH) Pak cedoBoro mixypa
TBep/ONaJMBHA) Al,03 (4acTUHKH) JOJATKOBO:
NO, HCI - xponiune
Baxki Mmetanu (I'p.1) |3ananeHHs JUXaJbHUX
LJIAXIB — NPOMOLA
MYXJIMHHOTO POCTY
Al,03 yacTUHKH
— He3aBeplIeHUuH
daronuros - ROS
Shahed-136/ Jiokcunu/¢ypanu | IPOMOYTOP Pak ne4iHku JiokcuHu: +50-80 %
lepanb-2 (TCDD) (I'p.1) (miokcuH): (miokcuHM, OCHOBHA 15-25 pokiB | (10BrocTpoKoBHH epexT
(npoH-kamikazze MAB(T'p.1) TCDD - AhR - MmimeHnb AhR) IIAB: 10-20 yepes NepCUCTEHL 0
3 JIACTUKOBUM ®opmanbgerig (I'p.1) | ARNT — DRE Pak MmosiouHO1 pokiB niokcuni: T,/,=8-10
KOpIycoM) PM2.53 [Haykuis CYPIAI T — | 3a71034 (ecTporeHHU# [Mik: 2037- pokiB y rpyHTi, 7-11
a/1cop60BaHUMU cuHeprism 3 BII (x2-3 | guc6anaHc) 2042+ POKiB y JtoiNHI)
KaHIleporeHaMU 6inbe BPDE) M’siKoTKaHUHHA
Inpyxnis Gadd45b capkoMma
— IPUTHIYeHHS HexomxkiHcbKa
anonTosy sniMdpoma
AxtuBanisa NF-kB - Pak nerens ([1AB)
Bcl-2 (aHTHanonTo3s)
IMyHOCynpecis
(atpodist Tumycy, INK-
KJIITUHU)
IHILIATOP (I1AB):
BII - BPDE — DNA-
aJlyKTH
C-300 MAB (I'p.1) IHILIIATOP: Pak sierenb 10-20 pokiB +20-40 %
(3eHiTHa pakerTa, Baxki Mmetanu: Pb, Ni | « CranzapTHUH Paxk wmikipu (IIAB)
aganTtoBaHa 151 | (I'p. 1), Co (I'p. 2B) MexaHizMm [1AB (BPDE- BropunHi paku 15-30 pokiB
Ha3eMHUX yAapis) NO,, PM alyKTH) (cBuHeLb) (cBuHeLb)
NMPOMOYTOP:
Baxki metanu (Pb,
Ni, Co) — emireHeTH4Hi
MOPYLIeHHS +
iMyHOCynpecis

Illasixu nowupeHHs1 KaHYyepoz2eHia

ma 6ioakymyasayis

KaHneporeHu npoxoAdaTh Kackaj, MOCJAIJOBHUX Iepe-
HeCeHb: CIIOYATKy NOTpAIJIAIOTb B aTMocdepy, 3BiJ-
KH OCiJaloTh Y I'PYHT, JjaJli MirpyioTh V¥ BOJHI 06’'€KTH,
MOTIM aKyMYJIIOKTBLCH Y Xap4OBUX JIQHIL}Orax i Bpelu-
Ti-pelT HaAX0AATh 40 OpPraHi3My JIIOJAUHU.

IlepBuHHaA Aucnepcia

[Ipu peToHanil yTBOPIOEThHCS BUOYXOBa XxMapa 3a-
BBULIKK 100-500 M, 10 po3citoeTbcss mpoTsiroM 24-
48 roguH [27, 29]. Jo ii cki1aay BXoJsATb ra3onofioHa
daza (CO, NO,, HCN, HCI), aepososbHa ¢asza (PM2.5,
PM10, caxxa) Ta asgcop6oBaHi Ha MOBEPXHi YaCTHHOK
kaHneporend ([1AB, giokcunn) 12, 29, 37]. OcamxeHHs
BifibyBaeThcsA ABOMA LIJISIXaMU: CyXUM (rpaBiTaniliHe
0Ca/I>KeHHS1 YaCTUHOK MoHaj 10 MKM NpOTATroM rofyH;
azicop6buis PM2.5 npoTsromM AHiB-THKHIB) Ta BOJIOTUM
(BuMuBaHHs gouieM, mpu 1boMy NO, pearye 3 Bo/i00 3
yTBopeHHAM HNO,, o 3umxye pH rpynTy [27]).
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BioakymynAunisa y xap4yoBHX JIaHIIOrax

Pocaunu. TlornuHaHHA 3 I'PYHTY - Baxkki Metasu (Pb,
Ni, Co) HaKOMM4YYITbCS y KOPiHHI Ta HaJ3EMHHX
yacTuHax [31, 32]; agcopbuis 3 nosiTps - [1AB ociza-
I0Th Ha JIUCTi, TPAHCJAOKYIOTbCA ¥ TKaHUHM [31, 32].
KonnenTparnii: 6eH3(a)niped y oBouyax 0,5-5 MKr/kr
(FAK: 1 mkr/xr) [31, 32].

TeapuHu. [liokcunu Ta [1AB 4epe3 cBoro sinodisib-
HiCTb HaKONMYYIOTbCS Y KUPOBUX TKaHHWHaX. Koedi-
[iEHTU OGiOKOHIIEHTpAaLil CTAaHOBJATD: AJIA JiOKCHUHIB
(TCDD) - 10*10° (y pu6 BigHOCHO BOAM); Aus I1AB -
10%-103% gns ceuHiro - 101-10% [14, 33, 34]. Kputuu-
HUM BHUCHOBOK MOJISITAE Yy TOMY, L0 KOHIEHTpalis
JioKCcHHIB y M'sici, MoJioni Ta pu6i Moxke 6yTH Y MiJb-
WOH pasiB BuULIOM, Hix y Bogi. [lepion HaniBpo3nagy
JIOKCHUHIB Y )KMPOBiM TKaHUHI XyA00H CTAaHOBUTDH 1-2
poku [14, 33].

JTo0uHa - MHOXCUHHI wasaxu ekcno3uyii, Txa (m's-
€0, MOJIOKO, pu6a) - 70-90 % 3aranbHOi 103U (AiOKCH-
HY, [1AB y kupax [14, 33, 34]); nuTHa Boza - 5-10 %
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(indinbrpanis 3 rpyuty [31]); inransuis (nosiTpsa) -
5-20 % (PM 3 agcop6oBanumu [1AB [30]); koHTaKT 3i
mkiporw - <5 % (w1, 3anuinky nanusa [28]). BuchHo-
BOK - JIi€ETapHUH LJIAX € JOMIHYIOYUM AJIs 6iIbIIOCTI
KaHI|epOreHiB.

IlepcucTeHLis KaHIlEpOTreHiB B OpraHismi JlloAuHU

Jiokcunu (TCDD) matoTh nepiog HaniBposnaay 6-8 po-
KiB y KMpOBill TKaHHHI, TOMy 0c06a, EKCIIOHOBaHA y
2022-2023 pokax, HocuTUMe 3a6pyaHeHHs 0 2030-
2035 pokiB, 110 3a6e3neyye 6e3nepepBHY BHYTPILIHIO
€eKCIO3ULII0 Ta XpOHIYHY npoMmolilo paky. CBHHelb
XapaKTepHU3yeThCS nepiogoM HaniBposnaay 20-30 po-
KiB y KiCTKax, 3BiJKM JlelIOHOBAaHUU MeTaJl MOBIJILHO
BUBIJIBHAETBCA B IJIa3My NPOTATOM JecATUJIITh. Oco-
0JIMBY HeOe3IeKy Iie CTAHOBUTh IIPH BariTHOCTI, KOJIH
BiZiOyBa€eTbcs MO6i/Ti3allisg CBUHIIO 3 KiCTOK Ta Horo
TpaHCIIalleHTapHa nepexaada miaoxy. [1AB (6ens(a)
nipeH) Mae nepiof HamiBpo3mnajay TOAUHU-AHI dyepe3
WBUAKUNU MeTabosizM, ase BPDE nie muTtteBO (mpo-
TSAMOM CeKYH/J-XBWJIMH), yTBoproowyd DNA-afyKTH.
TakuM uwmHOM, iHinjanis Bi0yBaeTbCcs IIBHUAKO, aje
KJIIHIYHUN pak nposABUATHCA aulle yepe3 10-20 pokis..

36uTi pakeTH 6e3 geToHaIlii

36uTi kpunati paketu (Kani6p, X-101) 3 moBHHUMH
6akamu nasauBa (Lo 1,5 T JekasiHy) CTBOPIOIOTH JIO-
KaJIbHI 30HU eKCTpeMasibHOro 3abpysHeHHd [26, 29].
KoJsin pakeTa 36uTa i mazjae 6e3 JeToHalil, maTuBHUN
0aKk pPYHWHYETbCS, BHAcJAiLOK yoro 1500 kr agekasiny
pPO3JIMBAETbCA Y IPYHT, Jie NOCTYIOBO OKHUCJIOETH-
Cd NPOTArOM MiCALIB-POKIB 3 YTBOPEHHAM BTOPHH-
HUX KaHIeporeHiB (mepokcuziB, emokcuziB) [28, 29].
[eosioka/bHI JOCHIPKEHHS BUABW/IM INOTPAIJISHHSA
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Carcinogenic consequences of missile and drone strikes in Ukraine:
Fuel toxicology, mechanisms of carcinogenesis, and cancer incidence forecast (literature review)

MeJIaHXKy Ta FelTU/IY Y IPYHTOBI BOJU Ha INIMGHUHY 10~
Hazg 200 metpiB [16], 0 poOGUTH MOBHE BUAAJNEHHS
HeMOXJIUBUM. X-22 3 rentusioM (go 3 T HJAMI) npen-
CTaBJIsle HalHe6e3NeyHIKM cueHapi, OCKiNbKU rerm-
THWJ Ha NOBiTpi okucaweTbes Ao NDMA, kaHueporeny
y 10 pasiB Tokcuusimoro [16, 18].

IIpozHo3yeaHHs enidemio02iYHUX HacAidKie
OniHka ekcnoHOBaHOI momyssanii. [Ipsama Bucokogo-
30Ba EKCIMO3HUIlisl: HaceJieHHs emileHTpiB yaapiB (pa-
ziyc 0-500 M) - ~50,000-100,000 oci6 3a 2022-2025
pokuy; HacesneHHsI npudpoHTOBUX MicT (UepHiriB, Xap-
KiB, 3anopixoks, MukoJsais, XepcoH, Cymu) - 5-8 MyiH
oci6. OnocepeikoBaHa HU3bKO/I030Ba €KCIO3UILisl: Ha-
CeJIEHHS MOCTPaXKJa/JINX o6s1acTeld yepe3 XxapyoBi JlaH-
nroru (6ioakymynsuis giokcunis/IAB y M’sici, Mosoni,
pubi) — 15-20 MJuIH. ocib; BilicbKOBOCIYX60BIIi (IpsMa
eKCIOo3HLlis Ha MoJisAX 6010, KOHTAKT 3 yJlaMKaMH pa-
KeT) - ~1 MJIH oci6. 3arajibHa eKCIIOHOBaHa MOMYyJs-
nis: 20-30 muiH. oci6 (50-70 % HaceseHHs1 YKpaiHu).

[IporHocTHYHA MOAeab (peajiCTUYHMU CIeHa-
piit). ba3oBi npunyuieHHs BKJ/IIOYAIOTh 3aBepLIEHHS
akTUBHOI ¢pasu BillHU y 2026-2027 pokax Ta 06MexxeHy
eKoJIoTriuHy peabiniTarito dyepe3 ¢piHaHCOBI 06MexeH-
HA. JlaTeHTHI nepiofy BU3HAYaIOTbCH MOJIEKY/ISAPHU-
MU MexaHi3MaMu: a4 [IAB xapakTepHUil UMOBipHUI
PO3BUTOK paKy JiereHb Ta WKipu dyepe3 10-20 poxis,
JJI JIOKCUHY — paKy IIe4YiHKU Ta MOJIOYHOI 3aJI03U Ye-
pe3 15-25 pokis, gus rentuiny/NDMA - anriocapkomMu
nevyiHku yepe3 5-15 pokiB, A1 CBUHLI0 — BTOPUHHUX
pakiB yepe3 15-30 pokiB. Ha ocHOBi 1jux mapameTpiB
CIIPOTHO30BaHa MoOJeJb JUHAaMiKM 3aXBOPHBAHOCTI,
sKka rpadiyHo imocTpye ¢opMyBaHHS BiAcTpoyeHOl
«OHKOJIOT{4HOI XBUJIi» (pucC. 2).

®oHoBUH piBeHb

e B0€HHUH PaAKTOP

2032 2034 2036 2038 2040 2042

Pucynok 2. TIporHocTyHa MoZiesib IMHAMIKA MOXJIMBOI OHKOJIOTTYHOI 3aXBOPIOBAHOCTI B YKpaiHi
Ha niepioz 2022-2042 pp. I'padik imrocTpye BificTpoueHe 3pOoCTaHHS KiIbKOCTiI HOBUX BUTIAZKIB 3/TOSIKiCHUX
HOBOyTBOpeHb (Ha 100 THC. Hace/leHHs) BHAC/IiJOK KYMY/IITUBHOTO BIJIMBY BOEHHUX KaHLIEpPOTeHiB

[IpornosoBaHa auHamika: (1) 2025-2027 - xom-
MeHcaTopHA AiarHOCTUKA + paHHi mpoMomnii, +10-15 %
mopiyHo (110 MoXKe 3ajexaTy He Bij BifiHY, a Bij 3a-
TPUMKHU JiarHOCTUKH ¥ 2022-2023 pp.), yci Jiokasiza-
uii (Hecneyudiuno); (2) 2027-2032 - nepiui KJiHiy-
Hi POAABM paKiB 3 KOPOTKUM JIaTEHTHUM IepiofoM,
+15-25 % y HaNOiNbII eKCIIOHOBAaHUX 30HAX, JIEHKe-
Mmii (miTn), pak neuinku (rentus/NDMA); (3 2032-

2038 - mikoBH# nepiof, MacoBa nporpecisa CoMiHUX
nyxauH, +35-50 % y BUCOKO eKCIIOHOBAaHUX perioHax
(nopiBHsiHO 3 6a3oBuM 2021 p.), pak Jerens (I1AB),
pak MoJsioyHOi 3a/1034 (ZiokcuHu), pak mkipu (I1AB),
pak cedoBoro Mmixypa ([1AB); (4) 2038-2042 - mi3usa
nporpecis + Mi>knokoJiiHHi edekTH, +25-35 % (BHCOKe
IJIaTO), BTOPHUHHI paku (CBUHeLb), BpoJKeHi aHOMa-
Jil y 2-3 NOKOJIiHHI.
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KyMynaTUBHUM edeKT: 3arajbHa OHKO3aXBOPIO-
BaHICTb Yy HAMOiIbII mocTpaxganux perioHax (YepHi-
riBcbka, XapkiBcbKa, 3anopisbka, JJoHelbKka 06J1acTi)
Mo3Ke 3pocTy Ha 60-80 % o 2042 p. nopiBHSAHO 3 6a-
30BUM piBHeM 2021 p.

[IporHo3 KyMy/JISTUBHOTO 3pOCTAaHHS OHKO3aXBO-
proBaHOCTi B YkpaiHi 6a3yeTbcsl HA MaTeMaTUYHOMY
MO/JleJIIOBaHHI 32 GOpMyJIOI0 OI[iHKH J0JaTKOBOTO
PU3UKY:

I=BxRRxExL,

Ze I (Incidence) - ouyikyBaHa KiJIbKiCTb HOBUX BUNAJ-
kiB; B (Baseline) - ¢oHOBHI1 piBEHb 3aXBOPIOBAHOCTI
Zo 2022 p.; RR (Relative Risk) - koediLieHT BijHOCHO-
ro pusuky (Big 2.0 g0 9.0 3a aHasori€r 3 HacAiIKaMHU
3acTtocyBaHHA «Agent Orange» Ta BiliHU B Ipaky [23,
43, 44, 45]); E (Exposure) - iHZeKC eKCIo3ulii Ha oc-
HOBi Macu BUKHJIB NMoHaJ 140 TOHH KaHLIEpOTEeHIB;
L (Latency) - yacoBui sar MaHidectanii nyxaux (10-
15 pokiB).

Ha ocHoBi njiei Mogeni Ta ekcTpamnoJsifnii JaHUX
II0ZI0 3POCTaHHSI 3aXBOPIOBAHOCTI Y NPUPPOHTOBUX
perionax (3okpeMa y YepHiriBcbkiit o6sacti Ha +5 %
Bxke y 2025 p.), npoBeileHO pO3paxyHOK Ha HalLliOHAJIb-
HOMy piBHi. BpaxoByo4u 6a30By 3aXBOpIOBaHICcTb (y
2021 p. ~160 000 BunazkiB/pik) Ta BUCOKY €KCII03U-
uito 50 % HacesieHHS], IPOTHO3YETbCS 3POCTAHHSA I10-
Ka3HHUKIB Ha +60-80 % y ypaxeHux 30Hax. TakuM 4u-
HoM, 3a nepiog 2027-2042 pp. cymapHuii epeKT BiHU
npusBesie 10 BUHUKHeHHs 150-250 gomaTKOBUX BU-
najakiB paky Ta 75-125 Tuc. ;oaTKOBUX cMepTel (3a
YMOBH cepeAHbOi JieTaabHOCTI ~50 %).

li undpu € KOHCEpPBATUBHO OLIIHKOIO, OCKIJIbKU
He BPaxOBYIOTb BTOPUHHI MOXeXi Ha 06’ekTax iHdpa-
cTpykTypH (Bukuu y 10-100 pasiB 6isb1ui), cuHepriy-
Hi edekTH 3 iHMMU pakTopaMu (KypiHHS, AJTKOTOJIb,
paaianiriHe 3a6pyAHEHHs ), MDKIIOKOJIIHHI enireHeTH4-
Hi edexTH (2-3 nOKOIiHHA).

Haii6i1b11 Bpa3/uBi rpyny HaceJaeHHA

Aimu (0-18 pokie na 2022-2026). AKTUBHUN NOAiN
KJITHH, HecpopMoOBaHa iMyHHa cHucTeMa Ta TpuBaja
€KCIIO3ULis NPOTATrOM XKUTTA 3yMOBJIOKTb 04iKyBaHi
Jokasizanil y Burasfi etikemiit (MiesnoigHux, 1iMmbo6-
JIaCTHUX), JIiMbOM, paKy MO3KY Ta paKy LIMTONOAI6HOT
3as034. JlaTeHTHUH mnepion cTtaHoBUTH 3-10 pOKiB,
TOMY Nepllli BUNAAKH 04ikyoTbca y 2027-2032 pokax.
[IpiopUTeTHICTE MOHITOPUHTY — HABULIA.

Bazimui ma xciHku penpodykmusHozo 8iky. TpaH-
CIJIalleHTapHa nepejada JiOKCHHIB Ta CBUHIIO, elli-
reHeTHUYHUH BIUIMB Ha IIiJl, a TAaKOX MoOiji3aris
CBUHIIIO 3 KICTOK IIPU BariTHOCTI 3yMOBJIIOIOTH OYiKY-
BaHi JioKaJi3auii y BUIVIAZi BPOAXKEHUX Baj y JiTeH,
paky MoJiouHOI 3asio3u (MaTepi) Ta MNiJBUIIEHOTO
PU3UKY paKy y AiTed. JlTaTeHTHUH Nepio; CTAHOBUTh
5-15 pp. pns matepiB Ta 3-10 pp. gus giteid. [Ipiopu-
TEeTHICTb — BUCOKa.

Y.0. Kyrylenko & S.V. Ziablitsev I

Biticbkogocayxc6osyi. [IpsiMa eKCno3ullist 0 yaaM-
KiB paker, iHransnisa rentuiay Ta [I1AB Ha nossx 6010,
KOHTAKT 3 3a/IMIIKaMU TaJMBa 3yMOBJIIOIOTh O4YiKyBa-
Hi JloKasizauii y BUNIAAL paky JiereHb, M sSIKOTKaHUH-
HUX CapKoM, JielikeMill Ta paky nediHKH (BiJ renTuiy).
JlatenTHU# nepiog craHoBUTH 5-20 pp.. [IpiopuTet-
HICTb — BUCOKa.

JItodu 3 eeHemuyHow cxuabHicmro. Hocil myTaunii
BRCA1/2 (pak M0JI0OYHOI 3aJI03U/S€EYHUKIB), MyTaLii
TP53 (cunppom Jli-®paymeni), myrtauiiit MLHI1/MSH2
(pak ToBcTOi KMIIKHM) Ta mnoaiMopdismiB GSTM1/
GSTT1-null (3HmkeHa AeTokcukaris [1AB) matoTh y 2-5
pasiB BUIMU PU3UK 4Yepe3 3HMKEHY AeTOKCHKAIilo.
OuikyBaHi JioKai3anil BKJIOYaTb paKk MOJIOYHOI 3a-
JI034, 1EYHUKIB, TOBCTOI KUIIKU Ta MHOXXUHHI [TIepBUH-
Hi myx/auHY. JlJaTeHTHUH ITepiosi CTaHOBUTH 5-15 pokiB.
[IpiopUTeTHICTH — BUCOKA.

[TopiBHAHHA 3 ICTOpUYHUMHU NpeLefeHTaMu. Yop-
HOOW/Ib (1986) - pagioHykJiiM, JaTEHTHUH INepiof
3-5 pokiB (pak mwuTonozi6Hoi 3an03u), 10-20 pokis
(conigHi myxnuHuU), 3poctaHHs +600-900 % [22, 23];
B’eTHam (Agent Orange, 1962-1971) - giokcun (TCDD),
JlaTeHTHUM nepiox 15-25 pokiB, M'AKOTKaHUHHA cap-
koMa +50-80 % y BeTepaHiB [42, 43, 45]; Ipak (1991,
2003) - BUCHaXKeHUH ypaH + XiMiuHe 3a6pyiHEeHHS], J1a-
TeHTHHUH nepiof 5-15 pokis, gutadi paku +200-450 %
y Hal6inbI nocTpaxkganux perioHax [41]

TakuM 4MHOM, IPOTrHO30BaHI HACAIAKHU AJid YKpa-
iHM mopiBHAHHI a6o nepeBUIIYIOTH icTOpu4YHi mpe-
neneHTu depes: (1) macmrrtab ekcrnosunii (~83,000
3aco6iB ypaxkeHHs 3a 2022-2025); (2) My/abTHKaHLe-
poreHHy npupoay 3abpyAHeHHs (cuHepriuHi edekTH);
(3) winpHicTb HaceJeHHs Y HOCTPAX/AATUX perioHax.

PekomeHdayii 0415 cucmemu 0XOpoHU 300pP08°s
CtBoputu HauioHanbHy cucTeMy 6i0MOHITOPUHTY
KaHLIepOTeHiB:

CBHUHeIlb y KpOBi — AiTH 0-6 POKIB y BUCOKO €KC-
NOHOBAaHUX 30HAX, LiopiyHo. PedepeHTHUN piBeHb
CDC (2021) cTtaHoBUTb <3.5 MKr/au 1 AiTel, npoTe
HaBiTb piBHI <5 MKr /a1 acouiiioBaHi 3 KOTHITUBHUMH
NOpyILIeHHSAMH [8, 46];

1-rizpokcunipen (Meta6ouit [1AB) y ceui - Biii-
CbKOBOCJIY>K00BLi, HaceJeHHs NPUPPOHTOBUX MICT,
mopivHo. lleit 6ioMmapkep Bimo6parkae eKCIoO3HUIiI0 10
6eH3(a)nipeHy NIpOTATroM oCcTaHHiX 6-35 roguH [47,48];

niokcunu (TCDD) y cupoBaTii KpoBi, rpyAHOMY
MOJIOLi — BariTHI, )KiHKH PeNpPOAYKTHUBHOTO BiKY, KOXHI
2-3 poku. PedpepenTni pisai WHO-TEQ <19 nr/r Jimi-
JiB Ji/1g 3arayibHOI nonynsuii [49];

8-0x0-dG (MapKep OKCUAATUBHOTO CTPECY) Y cedi,
KpOBI — HaceJIeHHA 30H 3 BUCOKO LIIJIbHICTIO YAapiB,
mopiyHo. IligBuiieHi piBHI KOpealOTh 3 PU3UKOM
paky snereHb (OR=2.7,95 % CI: 1.5-4.8) [50].

[TocuuTH CKPUHIHTOBI IPOTpaMH:
paKk JiereHb - HHU3bKOJ030Ba KOMII'IOTEpHA
tomorpadisa (HAKT) pns oci6 40+ pokiB y BHCOKO
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IREVIEWS

€KCIIOHOBaHUX 30HaX. 3HWKeHHA CTaHAApPTHOTO OPO-
ry 50 pokiB (3rigHo 3 pekomenaanismu USPSTF 2021
Ta ACS 2023 [51]) o6rpyHTOBaHE J,0/JaTKOBOO €KCIO-
3uniero 1o [1AB, o mpUCKOpIOE KaHlleporeHes Ha 5-10
pokiB. CKpPUHIHT TaKOX pEKOMEHJIOBaHUM [JJs1 BCiX
BificbKOBOCIY>KO0BL[iB He3a/IeKHO BiJ| BiKy yepes npsi-
My IHTaJIALiHY €KCIIO3ULiI0 [10 NPOAYKTIB 3TOPSAHHS;
pak MoJIo4HOi 3as03u - MaMorpadis 1mopiuHo
JUis KiHOK 40+ y mocTpakjaaux obsactax. biabur iH-
TEHCMBHUU CKPUHIHT NMOPiBHAHO 3i CTaHAAPTHUM O6i-
€HHaJIbHUM /JJ19 3arajibHol nonysAnii 3a USPSTF 2024
BUIIPaBJIaHUM Yyepe3 eCTPOTeHHUH AucbasaHC Bif ai-
okcuHiB, ockinbku TCDD akTuBye AhR, mo nmopyurye
¢dyHKIioHYBaHHA peLienTopiB ecTporeny [53].

paK WKipy — epMaTOCKOIIiA WOPIYHO AJIS Hace-
JIEHHS 30H 3 BUCOKOI0 eKkcno3ulieto go [1AB. lepmassb-
HUHM KOHTaKT 3 [1AB 36isblye pU3UK MJIOCKOKJIITHH-
Horo paky umkipu (SCC) B 3-5 pasis [54];

pakK ce4oBOro Mixypa — LUTOJIOrId cedi AJd Mo-
HITOPUHTY €KCIIOHOBAHUX 0Ci6 IOPiYHO; UCTOCKOIIis
IIpYM BUSABJIEHHI MakKporemarypii, aTUIIOBUX KJITHH
y 1yToJI0Tii 260 Mpu BUCOKOMY pHU3UKY (mpodeciiiHa
€KCIIO3MLid 10 apOMaTUYHUX aMiHiB, TpuBaJe KypiH-
Hea 220 navok Ha pik). PyTUHHUM CKPUHIHT ¥ acuMII-
TOMaTHUYHUX 0Ci6 He pekoMeHoBaHUM USPSTF yepes
HU3bKY 4yTIuBicTh nuTtosorii (48-53 %) [55], npote
JUJIT BUCOKOEKCIIOHOBAHOI KOTOPTH pPU3UK-OGeHediT
CIIBBiIAHOWIEHHSA 3MiHIOEThHCS;

AUTA4Yl pakd - Y3/| opraHiB yepeBHOI MOPOX-
HUHM, 3arajlbHUW aHaji3 KpoBi 3 JIEMKOLUTApPHOMO
dopmysnoro (CKpUHIHT JieliK03iB) 1OpiYyHO A1 AiTel
2022-2026 pokiB Hapo[pkeHHs. Pusuk roctpoi JiM-
¢dobacTHOI siekikeMii 3pocTae B 2.5-4 pa3u npu npeHa-
TaJIbHIN ekcnio3unii go [1AB [56].

PekoMeHpalii 1040 IHTEHCUBHOCTI CKPUHIHTY
(wopiuna mamorpadis, HAKT 3 40 pokiB) nepeBuuy-
I0Tb CTAaHJAPTHI raliiJIailHy AJis 3arajJbHOI NOMyJIsLii,
110 OGI'PYHTOBAHO €KCTPEMaJsIbHOIO EKCIO3ULIEI [0
MyJIbTUKaHLIepOreHHol cyMili Ta O4iKyBaHUM 3poc-
TaHHSM OHKOpPU3MKY Ha 35-50 % y nepiox 2032-2038
pokiB. OcTaTOYHI pilleHHA MalTb NPUHAMATHUCA 1HHU-
BiflyaJIbHO 3 ypaxyBaHHSM BiK-crnenudiyHUX PU3HUKIB,
KoMopb6igHOoCTel Ta npedepeHLii naLieHTiB.

CtBopuTH HanjioHa/JbHUN pEECTP €KCIOHOBAaHHUX
oci6:

BilICbKOBOCJIY>KO0BIIi 3 re0JIOKALli€0 MiCI[b CTYXK-
6u (GPS-koopauHaTH MO3UI[iA ab0 JAOKYMEeHTaJbHE
NiATBepAXKEHHs Micub Auciaokanili npotsrom 2022-
2026) Ta TuniB 36poi, 3 AKUMHU KOHTAKTYBaJIH (yJIaMKH
paket X-22/Kani6p/Ickanzep, 3a/IMILKY NaJIMBa);

HaceJIeHHs eMilleHTPiB yAapiB — afpecHui 06iK
3a MicueM npoxuBaHHs Ha 2022-2026 (paaiyc 0-500 m
Bif TOuKM feToHaMII);

Aitn 2022-2026 pokiB Hapo/[pkeHHS — KOroprta
MiZBUILEHOr0 PU3UKY AJIA JOBIYHOIO CIIOCTEpPEKEHHS
Yyepe3 BiKOBY BpasJ/IMBICTh 10 KaHIepOreHiB (aKTHUB-
HUH KJIITUHHUHT 0/1iJ1, He3pisia cucTeMa e TOKCHKAIIT).

Carcinogenic consequences of missile and drone strikes in Ukraine:
Fuel toxicology, mechanisms of carcinogenesis, and cancer incidence forecast (literature review)

Hait6amxyrm yacom (2027-2035) gowLisbHO:

IIOCUJIMTHU Mepexy CIeliali30BaHUX OHKOJIOIiY-
HUX L[IeHTPIB y nocTpaxkJanux perionax (UepHiriBcbka,
XapkiBcbKa, 3anopisbka, CyMchKa, JloHelbKa 06J1aCTi)
3i cmenjasisaniel0o Ha paHHIM JiarHOCTHLI paky Jie-
redb (HAKT, 6ponxockonis 3 EBUS), neuinku (MPT 3
renatocneqdpiyHUM KOHTPACTOM), MOJIOYHOI 3a/103U
(nudpoBa ToMocuHTe3-MamMorpadis);

BIPOBa/PKEHHA  MOJIEKYJIAPHO-TeHETUYHOTO
npodintoBanHs nyxjauH (NGS-naHesi AJis1 BUSBJIEHHS
myTaniit TP53, KRAS, BRAF - cneuniyHUX AJ1 KaHIe-
poreHiB) [57];

crenjasisania Jiikapis 110 MeTO4aM paHHbLOI Jia-
FHOCTHKHM PaKiB, acoL[ilOBaHUX 3 XIMiYHUMH KaHLepo-
reHaMu (aHriocapkoma NediHKHU BiJ| FeNTHJIY, Me30Te-
JlioMa BiJj ac6eCTOBMICHUX y/I1aMKiB);

CTBOpPEHHSA KJIIHIYHUX IPOTOKOJIIiB BeIeHH NaLi-
€HTIB 3 MHOXXHUHHUMHU NePBUHHUMHU NyXJMHAMU (CUH-
XpOHHi/MeTaxpoHHI paku yepe3 cuHepriyHi edpekTu
[1AB+piokcuH+cBuHenb) [57].

36inp1eHHs GpiHaHCYBaHHA: OYiKyBaHe JJ0AaTKO-
Be HaBaHTaXeHHs +15-25 Tuc. BUnaAKiB paky wopiy-
Ho y nepiog 2032-2038 (nikoBuii nepiof 1aTeHTHOCTI)
3 ypaxyBaHHSM BapTiCTh JIIKyBaHHA OJHOr0 MalLli€eHTA:
$10-50 Tuc. 3anexHO Bif cTazii [59], 06yMOBJIIOIOTS f10-
JlaTKoBe Or0/pKeTyBaHHA ¥ 110 cdepy $200-1,250 muH.
1mopiyHO (KOHCEpPBATHBHA OILjiHKa 6e3 ypaxyBaHHs iH-
busAnii Ta BapTOCTi HOBUX Teparii).

Y  HaWOGIMXKYMK  [epCHeKTUBI
JOLiJIbHO:

MPOBEJIEHHA MDXKIIOKOJIIHHOIO eNireHeTU4YHoro
MOHITOPHUHTIY: criocTepexxeHHs 3a AiTbMHu (F1) Ta oHy-
kamu (F2) excrioHoBaHMX 0ci6. /[ioKCMHU Ta CBUHELb
IHAYKYIOTH CTiHKi enmireHeTU4YHi 3MiHU (MeTHU/IFOBaHHSA
npomoTtopiB MLH1, BRCA1), uo nepefarTbcs depes
3apoAKoBi kiaiTuHM [60];

BBEJIEHHSI PEECTPY BPOKEHUX BaJ, PO3BUTKY
(medexTHn HepBOBOI TPYOKH, CeplieBO-CYAUHHI aHOMA-
jii) - aconifioBaHi 3 ekcnosuuiew fo [1AB mig vyac Ba-
riTHocTi [62].

NpOBeJleHHs HAyKOBHUX JOCJiJ)KeHb «YKpaiH-
CbKOTO CHUHZPOMY» JJI1 MIDXKHApPOAHOI CHIJIBHOTH,
OCKIJIbKHY BiH mpe/cTaB/si€ 0600 YHIKaJbHY MO/Je/b
KoM6iHOBaHOI eKcrio3ullii [IAB+1i0KCHH+TenTu/I+CBU-
Hellb y BOEHHUX yMOBAX;

BUKOPUCTAHHA MaTepialliB K Cy0BO-MeJAUYHOL
Jl0Ka30Boi 6a3u /11 MiXKHapOAHUX TPUOYHAJIIB 3TiAHO
3i CrarTeto 8(2)(b)(iv) PuMcbkoro cratyTy MixHapoa-
HOTO KpUMiHa/bHOTO cyAy (ekoJsoriuni BilicbKkoBi 3J10-
yuHH) [25].

(2035-2050)

BN CHOBKUA
1. MacoBaHe 3aCTOCyBaHHSI paKeTHO-APOHOBOI 36poi
(nonapg 83 Tuc. oguHULb y 2022-2026 pp.) CIPUYHUHU-
JIO BUKHJ, ~15 THC. TOHH TOKCUKaHTIB, 3 IKUX MOHA/|
140 ToHH - kaHLeporeHu ['pynu 1 IARC (I1AB, miokcu-
HY, GopMaJibJeriJi, CBUHELD).
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2. KaHneporeHHe 3abpyJHeHHS Mae 6araToKoMIIO-
HEeHTHy npupoay. HalBUIUK pU3UK CTAHOBJIATD: Fel-
Tui/NDMA (paketu X-22) - BUKJHUKAE crenudidyHy
aHriocapkoMy ne4inky; giokcuHu (gpoHu Shahed) -3
nepiofoM HaniBBUBeJeHHS 7-11 pokiB Ta 6ioakyMmy-
asuiero 10* -10% Baxkki MeTasiu (CBUHEIb, HiKeJb) — 3
KyMyJIALi€l0 Y KiCTKOBIY TkaHUHI 10 30 pokiB.

3. MouJiekynsipHi MexaHi3MU peasi3ylThCs 4Yepes
TPbOXETAINHY MOJeJib: iHinjanisa BigOyBaeThCcsa yepes
yTtBopeHHs1 BPDE Ta ¢opmyBanHs DNA-aaykTiB y
kojoHax 157/248/273 rena TP53; npoMouis peaJi-
3y€EThCS Yyepe3 aKTUBALio AiokcuHaMu misaxy AhR 3
ingykuieto CYP1A1, mo cTBoproe cuHeprism 3 [1AB, Ta
6J10kay anonTto3y yepe3 NF-kB; nporpecis Bk/to4dae
emiTesiaTbHO-Me3eHXiMa/lbHY TpaHchopMalio Ta
HeoaHriorexHes.

4. CuHepriyHa Jiid € KJII040BUM PaKTOPOM: aKTHBALlisl
AhR niokcuHaMu mocuiIoe MeTabos1i3M 6eH3(a)nipeHy
y 2-3 pasy, 1o 36i/1bl11ye BiAHOCHUN pU3KK MaJlirHisanii
y 10-50 pasiB npu KOM6GiHOBaHi# eKCITO3UIIil.

5. Xap4yoBu# JSX, [0 BKJIIOYAE MOCTiJOBHICTE Nepe-
HeCeHHsI KaHIeporeHiB 3 aTMocdepu y I'pyHT, Aauai y
Ky 1 BpewrTi-pemit fo AroAuHY, 3a6e3neuye 70-90 %
Jlo3u aiokcuHiB Ta [1AB fu1a HacesieHHs 4yepe3 6ioaky-
MYJISALII0.

6. [Tik OHKO3aXBOPHOBAHOCTI 04ikyeTbca y 2032-2038
pokax. KymynatusHui nporuos go 2042 poky: gojar-
koBi 150-250 Tuc. BUnaAkKiB paky Ta 75-125 Tuc. cMep-
Tel y NOCTPaXKAa/IMX perioHax.
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7. Tpynu HaWBUILOTO PU3UKY: AITH (PU3UK JIeHKeMilt
y 2027-2032 pp.); BificbkoBocCy60B11i (ekcrno3unis
10 TENTHUJy); 0COOHU 3 TeHETUYHUM JediluToM Je-
Tokcukanii (GSTM1/GSTT1-null) Ta rinepekcnpecieto
CYP2E1.

8. Heo6xizfHe TepMiHOBe BripoBa/pKkeHHA HarjioHanb-
HOi cucTeMU GiIOMOHITOPHUHTY Ta PEECTPY €KCIOHO-
BaHUX 0ci6 3 mocuneHuM ckpuHinrom (HAKT Jerens,
Mamorpadis).

9. Pe3ynbTaTH MawThb MiXKHapoJHe NMpaBOBe 3Ha-
YeHHH fIK /J0Ka30Ba 6a3a eKOoIMAYy Ta BOEHHHUX 3JI0-
yuHiB 3rigHo 3i CratTterw 8(2)(b)(iv) Pumcekoro
cratyTy MKC.

BIZIMOBA BI1/J BIJITOBIJAJ/IBHOCTI
ABTOpH 3adBJIAIOTH, 1[0 BUCJIOBJIEH] Y NOAAHIN CTATTI
JYMKU € IX BJIACHUMH, a He OQil[iiHUMHU MO3UI[iIMU
YCTaHOBH.

KOH®JIIKT IHTEPECIB
ABTOp IIbOTO PyKONMCY NiJITBEP/KYE, 110 Mif yac Ha-
MYCaHHS PYKOMHUCY He 0Y/10 KOHQJIIKTY iHTepeciB.

JOKEPEJIA ®THAHCYBAHHSA
JlaHe ociPKeHHSI BUKOHAHO 3a iHiliaTuBU Kadeapu
natodiziosorii HMY imeni 0.0.boromosbngsa (Kuis,
Ykpaina) Ta ¢iHaHCyeThcs 3a GIO/PKETHON INporpa-
Mo MO3 YkpaiHuy, Aep>XaBHUU peecTpalliiHUNA HO-
mep 01220001308.
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Carcinogenic consequences of missile and drone strikes in Ukraine:
Fuel toxicology, mechanisms of carcinogenesis, and cancer incidence forecast
(literature review)

Background. The massive use of missile and drone weaponry by the Russian Federation against Ukraine
(over 83,000 units during 2022-2026) has led to the release of approximately 15,000 tons of toxic substances,
including more than 140 tons of proven IARC Group 1 carcinogens. The hidden environmental disaster and the
long latent period of chemical carcinogenesis (5-20 years) create a delayed threat of a large-scale increase in
cancer incidence, necessitating immediate pathophysiological analysis and forecasting.

Aim: to conduct a pathophysiological analysis of the carcinogenic potential of missile systems and drone
components, investigate the molecular mechanisms of their synergistic action, and evaluate the predicted
epidemiological consequences for the population of Ukraine through 2042.

Materials and Methods. A systematic analysis of toxicological and epidemiological data regarding missile fuel
components (heptyl, decalin), explosion detonation products, and UAV construction materials was performed.
The search and selection of scientific sources were conducted in accordance with the PRISMA 2020 (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) methodology, utilizing the PubMed, Scopus,
and Google Scholar databases. Identification of carcinogenic potential was based on the IARC classification.
Predictive modeling was carried out based on the analysis of tumor latency periods and historical analogues of
prolonged chemical exposure.

Results. It was established that the key risk factor is the synergistic effect of a mixture of carcinogens (PAHs,
dioxins, heptyl, and heavy metals), which increases the risk of malignancy by 10-50 times. The mechanism by
which dioxins induce CYP1A1 enzymes, accelerating the conversion of benzo(a)pyrene into the active mutagen
BPDE, is described. It was found that 70-90% of the carcinogen dose enters the body through contaminated
food chains due to bioaccumulation.

Conclusions. A peak increase in cancer incidence is expected between 2032 and 2038, with a possible rise in
rates of 35-50% in the most affected regions. Projections suggest that by 2042, the cumulative effect of the war
could lead to an additional 150,000-250,000 cancer cases. The establishment of a National Registry of Exposed
Persons and the implementation of enhanced screening programs for high-risk groups are essential.
Keywords: Environmental Carcinogenesis; Chemical Carcinogens; War-Related Exposure; Air Pollution,
Chemical; Cancer Risk Assessment.
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Computer vision as a tool for optimising the early diagnosis
of abdominal organ diseases

Abstract. This study aimed to evaluate the effectiveness of computer vision methods in the diagnosis of abdominal
pathologies. The methodology included a search of databases covering publications from 2019 to September
2025. It described the application of convolutional neural network architectures, segmentation methods,
and multimodal approaches to medical image analysis. The reviewed data showed that DenseNet-201 and
EfficientNetV2M achieved accuracies 0f 97.1-99.4% in classifying endoscopiclesions, outperforming AlexNet and
ResNet-101. Convolutional neural network-based systems demonstrated diagnostic performance comparable to
that of experts (diagnostic odds ratio 1.03), with sensitivity of 84.8-94.3% and an area under the curve of 0.95-
0.98 in the detection of colorectal polyps. Multimodal approaches, including a hierarchical fully convolutional
neural network for positron emission tomography-computed tomography and the ENDOANGEL-MM system for
endoscopy, achieved a 21% increase in accuracy relative to unimodal models. Automated segmentation systems
reduced analysis time by 92.8% while maintaining Dice similarity coefficients of 0.936-0.965 and reducing inter-
expert variability from 7.78% to 4.10%. In critical diagnostics, models for detecting parenchymal organ injuries
showed variability in performance across organs (receiver operating characteristic area under the curve - 0.841-
0.945; sensitivity - 0.736-0.862). The combined model achieved the highest indicators - accuracy of 0.954 and
specificity of 0.966, confirming its suitability for primary screening. Data augmentation and multitask learning
methods increased accuracy by 15-17.6% for rare pathologies, while domain randomisation ensured an increase
in the Dice similarity coefficient of up to 15.8% on independent data. The practical significance of the results lies
in their potential application by healthcare institutions to implement automated diagnostic systems, optimise
radiological workflows, and standardise clinical conclusions, thereby reducing time to treatment initiation and
decreasing diagnostic errors

Keywords: artificial intelligence; intelligent algorithms; medical imaging; automated segmentation; multimodal
approaches; diagnostic accuracy; abdominal pathology

INTRODUCTION

In modern medicine, early diagnosis of abdominal dis-
eases is characterised by highly variable clinical man-
ifestations, limited sensitivity of traditional imaging
methods, and discrepancies in interpretation among
specialists. The introduction of computer vision and
deep learning methods creates opportunities to auto-
mate the diagnostic process, improve the accuracy of
pathology detection, and standardise clinical conclu-
sions. At the same time, there is a need for systematic
analysis of the effectiveness of different neural network
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architectures, training strategies, and multimodal ap-
proaches in clinical settings. Epidemiological trends in
oncological and urgent pathologies of abdominal or-
gans, as well as the limitations of traditional diagnostic
methods, underscore the need to evaluate the potential
of artificial intelligence technologies for early detec-
tion. The epidemiological context of abdominal can-
cer determines the relevance of developing diagnostic
tools. Yu.O. Protas & 0.V. Makarenko [1] conducted an
epidemiological analysis of trends in stomach cancer
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incidence in Ukraine from 2014 to 2022, finding a de-
crease from 8,350 cases in 2014 to 5,401 in 2022. The
study notes that this process is slower in Ukraine due
to limited screening, with patients aged 45 and older
accounting for over 94% of cases. Problems of late di-
agnosis and unequal access to specialised medical care
were identified. Conventional imaging methods vary in
their effectiveness in diagnosing complications of ab-
dominal pathologies. V.V. Skyba et al. [2] conducted a
comparative assessment of X-ray, ultrasound, and com-
puted tomography in the diagnosis of intra-abdominal
complications in 191 patients, establishing the inform-
ative value of ultrasound in the range from 48.1% to
73.5% depending on the pathology. The study reports
that radiography did not detect free air in 17 of 22 pa-
tients with perforated ulcers. The authors emphasised
the need for a comprehensive diagnostic approach. The
integration of deep learning into the segmentation and
classification of liver tumours is considered a means of
improving diagnostic accuracy. S. Stephe et al. [3] pre-
sented systems based on temporal graph networks for
segmentation and visual transformer blocks controlled
by recurrent blocks for the classification of malignant
liver tumours. The classifier achieved an accuracy of
98.79%, a sensitivity of 95.21%, and a specificity of
98.33%. The study also compared these results with
the accuracy of 2D computed tomography (CT) data
(91.02%) and highlighted the potential of transformer
architectures in this context. Artificial intelligence (Al)
methods are used to diagnose various types of cancer.
G. Bulusu et al. [4] performed a review of machine and
deep learning applications for the diagnosis of cancer
of various localisations based on medical images. The
review reports that for brain cancer, some architec-
tures achieved 99.98% accuracy on BraTS 2021. It also
reports an area under the receiver operating character-
istic (ROC) curve of 0.91 for breast cancer and 97% ac-
curacy for kidney cancer.

Deep learning is used for object segmentation in ul-
trasound images. X. Xiao et al [5] conducted a system-
atic overview of segmentation methods in ultrasound
imaging. They identify the U-Net as the most widely
used architecture. Studies have reported that the use
of dual U-Net increased the Dice score by 1.8% and by
14.5% for images of increased complexity. The review
also highlighted new approaches, including diffusion
models and segment anything model (SAM). It works
with minimal annotation. The application of computer
vision for the differential diagnosis of appendicitis was
described by E.G. de Queiroz et al [6], who analysed
the literature on the use of computer vision algorithms
for the diagnosis of appendicitis and non-specific ab-
dominal pain. The study notes that delays in diagnosis
are associated with high morbidity and mortality. The
authors described the potential of Al to support differ-
ential diagnosis and its possible impact on the speed of
therapeutic intervention. V. Ghodke et al. [7] organised
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the technical and ethical aspects of using convolution-
al neural networks in radiology. It included modified
DenseNet models. The study compared the effectiveness
of modified convolutional neural networks (CNNs) with
traditional diagnostic methods and highlighted issues
related to decision-making transparency and the ethical
framework for processing medical data. P. Hu et al. [8]
analysed deep learning methods for organ segmenta-
tion in CT and magnetic resonance imaging. The study
reports that controlled methods achieved Dice scores of
0.94 for the liver and 0.92 for the kidneys. The authors
identified the lack of annotated data as a key prob-
lem and considered hybrid CNN-Transformer models
as a methodological approach to improving accuracy.

Existing studies primarily focus on individual
neural network architectures or specific pathologies,
whereas comprehensive comparisons of CNNs, trans-
formers, and multimodal approaches for abdominal
disease diagnosis remain limited. The effect of increas-
ing data volume, semi-supervised learning, and domain
adaptation on model performance in clinical settings
with heterogeneous data remains understudied. The
long-term implications of integrating automated sys-
tems into radiology workflows and clinical outcomes
are poorly described. Most studies are based on ret-
rospective datasets from individual medical centres,
which limits the ability to generalise the results to dif-
ferent clinical populations. The aim of this study was
to evaluate the effectiveness of deep learning systems
in detecting abdominal diseases and to outline their
potential for clinical application. The objectives in-
cluded systematising data on the effectiveness of deep
learning architectures (CNNs, transformer models, and
multimodal approaches) in the diagnosis of abdominal
diseases; assessing the accuracy of automated comput-
er vision systems in comparison with the diagnostic
effectiveness of medical experts; and determining the
prospects for clinical implementation to optimise radi-
ological workflows and improve the standardisation of
diagnostic conclusions.

MATERIALS AND METHODS
This review study conducted a systematic review, se-
lection and summary of scientific publications on the
application of deep learning and modern computer
vision models for the diagnosis of abdominal organ
pathologies. The methodological approach included
analyses of CNN architectures, segmentation, classifi-
cation, and detection models, as well as evaluations of
CT, magnetic resonance imaging (MRI), positron emis-
sion tomography, endoscopic methods, and multimod-
al approaches. A systematic search was conducted in
the following databases: PubMed Central, the Institute
of Electrical and Electronics Engineers, Multidiscipli-
nary Digital Publishing Institute, ResearchGate, Sci-
entific Reports, SpringerLink, the Radiological Soci-
ety of North America, and ScienceDirect. The search
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covered publications from 2019 to September 2025
and focused on articles in English and Ukrainian.
Search queries were formed using combinations
of keywords and their synonyms: “deep learning”,
“CNN”, “computer vision”, “abdominal CT”, “abdom-
inal MRI", “lesion detection”, “polyps classification”,
“hepatic lesion segmentation”, “colon polyps CNN”"
“TotalSegmentator”, “nnU-Net”, “U-Net”, “explainable
Al”, “medical image segmentation”, “early diagnosis”,
and “abdominal pathology”. Logical operators (AND,
OR), document type filters (peer-reviewed articles, re-
views, meta-analyses), publication year, and relevance
to medical imaging were applied across platforms.

The initial search produced 142 publications. After
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removing duplicates and selecting relevant titles and
abstracts, 103 sources were chosen. Full-text analysis
provided a final corpus of 54 publications. It includes
studies comparing CNN architectures for classifying
endoscopic, CT, and MRI images; evaluating the ac-
curacy of models for segmenting organs and patho-
logical structures; investigating multimodal systems
(CT + MRI, CT + clinical data); modelling algorithms
for automatic CT processing for acute conditions; and
analysing the application of explainable Al in clinical
medical imaging. The process of selecting and identi-
fying publications is shown in the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) flowchart in Figure 1.

Publications identified through
database searching (n = 98)

Additional publications identified

from other sources (n = 44)

A 4

A

Publications after duplicates removed (n = 103) |

(n=78)

Publications screened

Excluded publications
(n=21)

v

A 4

v

Excluded full-text articles

Full-text articles assessed
for eligibility (n = 57)

(n =13). Reasons
for exclusion: not relevant

to the research topic (n = 6);
low methodological quality

{Inclusion ][ Eligibility]{ Screening }[ Identification }

(n=44)

Publications included
in qualitative
and quantitative synthesis

(n = 2); lack of required
quantitative data (n = 3);
duplication (n = 2)

Figure 1. Flow diagram of identification, screening, and inclusion of publications in accordance with PRISMA

Source: compiled by the author based on M.J. Page et al. [9]

Required inclusion criteria: availability of perfor-
mance metrics, including AUC, area under the sen-
sitivity-specificity curve (AUROC), Dice similarity
coefficient (DSC), intersection over union (IoU), sen-
sitivity (Recall), positive predictive value (Precision)
and overall accuracy (Accuracy); availability of test
and validation sets; use of CNN architectures, including
residual networks (ResNet, Residual Network), dense
networks (DenseNet, Densely Connected Convolution-
al Network), efficient neural networks (EfficientNet),
U-Net, next-generation adaptive U-Net (nnU-Net), sec-
ond-generation segmentation model (SAM2), as well
as deep segmentation networks (DeepLab) and Xcep-
tion architecture (Extreme Inception) relevant to the
early or acute diagnosis of abdominal diseases. The
excluded sources included materials without full text,
descriptive articles without experimental data, edito-
rial notes and unreviewed preprints without specified
indicators. To ensure the quality of the selection, a
critical evaluation of empirical studies was conducted
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using the methodology outlined by E. Aromataris et
al. [10] and adapted deep learning model evaluation
criteria: sample adequacy, external validation, class
balance, transparency of labelling methods, clarity
of architecture description, and interpretability. The
scores obtained were used to determine the reliability
of the results and structure the synthesis. To summa-
rise the results, an analytical approach that systemat-
ically compared architectures, segmentation methods,
diagnostic indicators, and visualisation methods was
used. Differences among CNN models were examined
separately by task type (classification, segmentation,
detection), pathology complexity level, CT/MRI modal-
ity and clinical application conditions.

RESULTS AND DISCUSSION
Effectiveness and integration of deep learning in
early diagnosis. Early abdominal pathologies require
automated diagnosis and the effectiveness of deep
learning models depends on architecture, data type,
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and task complexity. E.O. Cuevas-Rodriguez et al. [11]
conducted an analytical comparison of the perfor-
mance of deep convolutional neural networks for au-
tomated classification of early abdominal pathologies
on the HyperKvasir dataset (6,792 endoscopic images,
10 types of lesions) and showed that DenseNet-201
outperformed AlexNet, Inception-v3, and ResNet-101,
achieving 97.1% accuracy, 96.3% sensitivity, 99.7%
specificity, and 94.9% area under the curve (AUC).
S. Fanijo [12] conducted a comparative analysis of CNN,
ResNet, DenseNet, and EfficientNet architectures in the
classification of colorectal polyps and determined the
high efficiency of DenseNet121 and EfficientNetV2M,
which, after hyperparameter optimisation, achieved
an accuracy of 99.4% and an F1 score. These results
demonstrate the reliability of these architectures for
detecting and classifying polyps in the dataset under
study. FI. Mir et al. [13] demonstrated that the use of
a hybrid fully convolutional neural network (HFCNN)
in combination with 3D positron emission tomography
and computed tomography (PET-CT) for liver segmen-
tation and tumour classification improves analytical ac-
curacy. The use of multi-species learning and an ensem-
ble strategy combining deep models with mathematical
algorithms improved segmentation efficiency and tu-
mour classification accuracy, demonstrating the prom-
ise of integrated solutions for early diagnosis and ther-
apeutic decision-making in liver cancer. Thus, HFCNN
demonstrates the suitability of a multimodal approach
for improving the accuracy of liver pathology analysis.
Y. Xu et al. [14] conducted a systematic review and me-
ta-analysis comparing the diagnostic performance of
CNN systems with that of human endoscopists in the
detection and classification of colonic polyps. Al-based
approaches demonstrated high performance: for pol-
yp detection, sensitivity was 84.8% and AUC was 0.98;
for classification, sensitivity was 94.3% and AUC was
0.95. The effectiveness of CNN in classification was
comparable to that of experts (relative diagnostic odds
ratio (RDOR) 1.03, p=0.9654) and higher than that of
non-experts (RDOR 0.18, p = 0.0342), confirming their
suitability as clinical decision support tools. Thus, CNN
systems demonstrate an accuracy sufficient to serve as
an additional component alongside clinical experience
in endoscopy.

Deep learning analytical models can be adapted
to process multistructural and multimodal data. The
introduction of integrated platforms that combine im-
aging, clinical data, and biomarkers can improve diag-
nostic accuracy and the effectiveness of early detec-
tion of abdominal organ pathologies. ].B. Harringa et
al. [15] conducted a prospective study comparing the
accuracy of CT, MRI, and ultrasound in detecting five
early abdominal pathologies in women. The sensitivity
of CT was 66.7% with a specificity of 98.3%, which ex-
ceeded the indicators of ultrasound (64.3% and 97.7%)
and MRI (57.1% and 97.2%), although no statistically
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significant differences were found. N. Tavakolian et
al. [16] confirmed the role of CT in a review of deep
learning applications for the analysis of liver injuries
and pathologies: early studies achieved 97% sensitiv-
ity and 95% specificity, while modern models provide
a Dice Score of 0.973 for liver segmentation (DLA) and
82.0% accuracy with 84.7% specificity (convolution-
al block attention module neural network). Q.S. Al-
hammami [17] compared CT and MRI in diagnosing
colorectal cancer metastases and showed that CT
sensitivity depends on the number of lesions: overall
87.8%; with one metastasis 100%; with three 71.43%;
with four or more 78.57%; whereas MRI demonstrat-
ed more stable results. Thus, CT demonstrates high
diagnostic performance; however, diagnostic perfor-
mance declines with increasing metastatic burden.
In a review by ]. Liu et al. [18] on the role of artificial
intelligence in medical imaging, it is reported that a
model trained on 5,754 chest CT images improved po-
sitioning accuracy, which affects the ability to detect
minor abdominal organ pathologies. The demand for
explainable artificial intelligence (XAI) is linked to re-
quirements for algorithmic safety, transparency, and
reproducibility. In image analysis, gradient-weighted
class activation maps and similar tools enable visual-
isation of the regions that influence the model’s deci-
sions, thereby enhancing interpretability.

A comparative analysis of the effectiveness of a
deep convolutional neural network for classifying
early abdominal pathologies demonstrates that di-
agnostic performance varies with the type of input
data and the model architecture. A study by E.O. Cue-
vas-Rodriguez et al. [11] on the HyperKvasir dataset,
which comprises 10 pathologic classes, reported that
DenseNet-201 achieved 97.1% accuracy, 96.3% sensi-
tivity, 99.7% specificity, and 94.9% AUC for multi-class
endoscopic classification. At the same time, the study
by S. Fanijo [12] for the narrow task of colorectal polyp
classification showed that DenseNet121 and Efficient-
NetV2M achieved 99% accuracy and 99.4% F1 score
after hyperparameter optimisation, exceeding the re-
sults of multi-class classification by 1.9-2.3 percentage
points. A comparative analysis of the diagnostic sensi-
tivity of various imaging methods for detecting early
pathologies shows variability in indicators. In a study
by ].B. Harringa et al. [15] on pelvic pathologies, the
sensitivity of CT was 66.7% with a specificity of 98.3%,
which exceeds the indicators of ultrasound examination
(64.3%) and MRI (57.1%). However, a study by Q.S. Al-
hammami [17] revealed the instability of CT in colorec-
tal cancer metastases. Overall sensitivity was 87.8%,
but 100% for a single metastasis and only 71.43% for
three metastases. MRI demonstrated greater reliabil-
ity for multifocal lesions. The comparison shows that
although CT demonstrates high numerical indicators,
its diagnostic reliability varies depending on the com-
plexity of the case, while MRI provides more stable
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accuracy for complex pathologies, which is relevant for
the development of computer vision models. Overall,
the analysis showed that deep convolutional networks
achieve high diagnostic accuracy, but their effective-
ness varies with the clinical task and available data. Ar-
chitectures with stable results confirm their suitability
for integration into screening and early detection of ab-
dominal organ pathologies. The need to combine strong
metrics with model explainability and reproducibility
determines their potential as tools to support medical
decision-making.

Accuracy and reliability of deep learning in crit-
ical abdominal diagnosis. Evaluating the performance
of deep learning models for diagnosing abdominal
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organs enables the determination of their clinical po-
tential. C.-T. Cheng et al. [19] conducted an analysis
showing variability in effectiveness across organs and
pathologies: the model for detecting kidney injuries on
CT achieved the highest performance, whereas models
for the spleen and liver had high accuracy and speci-
ficity but lower sensitivity. The overall performance of
the combined model indicates its suitability for prima-
ry screening, although sensitivity requires improve-
ment. Thus, the results confirm the potential utility of
the algorithm for primary screening, despite its limit-
ed sensitivity. To illustrate model performance, Table 1
presents the performance of algorithms in detecting
parenchymal organ injuries on CT.

Table 1. Performance of parenchymal organ injury detection models on the test sample

—— in]'lflr";'iﬁgdel Dealiie Livl‘ilroi(;li;lry el injlll(:;rhllr‘legdel el COI:In(:)(i:le | pvalue
AUROC (95% CI) (0.72(3).18-1(}).1895) - (0.83%%?988) 0.008 (0.8? '18-(6)?918) 0.499 (0.73'18-39994) 0.734
Accuracy (95% CI) (0.78'67-8?825) - (0.98'29-3(’)?969) <0.05 (0.7258-%)?876) 0.259 0'9%%9(7015323- <0.05
Sensitivity (95% CI) (0.6357-5(;.6833) - (0.7348-?).2966) 0.270 (0.58i7-%).7864) 1.000 0'831?0%)(5?67_ 0.581
Specificity (95% CI) (0.7237-?).7861) - (0.9?59-?).2982) <0.05 (0.785%.7907) 0.264 0'9%%%)(5?38- <0.05
v;?lsc}t(igg\l;)re(gi;g/(i)vgl) (0.58i6-(7).1759) - (0.6?0,'27-3?893) 0.494 (0.4865-%.3696) 0.384 0.7%)4.}8%)‘;)560- 0.908
vgﬁigeafgﬁ%rfgéizvcen (0.7368-?).5891) - (0.9?19-3.5994) <0.05 (0.896(9-(1).5954) 0.086 0'9%?0%)6365- <0.05

Note: CI — confidence interval. Table 1 is compiled from performance data of deep learning models for detecting parenchymal organ
injuries (spleen, liver, kidneys) using computed tomography in patients with blunt abdominal trauma. The models were trained on 1,302
scans (87%) and tested on 194 scans (13%). Metrics were assessed using AUROC, accuracy, sensitivity, specificity, and positive and

negative predictive values
Source: compiled by the author based on C.-T. Cheng et al. [19]

Table 1 shows that deep learning models can ef-
fectively identify parenchymal organ damage on CT
scans. The combined model, which integrates infor-
mation from all organs, achieved the highest accuracy
(0.954) and specificity (0.966). Individual models also
performed well: for example, the liver damage detec-
tion model achieved the highest AUROC (0.945), while
the spleen model performed less well, with a sensitiv-
ity of 0.736 and an accuracy of 0.768. The high accura-
cy and specificity of the combined model indicate the
significant potential of automated image analysis for
rapid detection of pathologies. K.A. Attallah et al. [20]
showed that the HCC-Check biomarker index demon-
strated high diagnostic efficacy for the early detection
of hepatocellular carcinoma in patients with different
stages of liver fibrosis. When differentiating cirrhosis
from carcinoma, the AUC was 0.95, sensitivity was
90.7%, and specificity was 83.9%; to distinguish all
stages of fibrosis from carcinoma, the AUC reached
0.97. The index remained effective for tumours small-
er than 5 cm (AUC 0.92, sensitivity 89.8%), confirm-
ing its suitability for early diagnosis and non-invasive

198

screening of hepatocellular carcinoma. Therefore,
the HCC-Check index is a promising tool for the non-
invasive diagnosis of HCC. A retrospective study by
M.T. Winkelman et al. [21] compared the diagnostic
effectiveness of dual-energy CT with functional re-
constructions. lodine maps demonstrated an AUC of
1.0 and 100% sensitivity, exceeding the threshold of
0.95. Virtual images without contrast demonstrat-
ed an AUC of 0.93 and a sensitivity of 90%. Standard
linear-blended images demonstrated an AUC of 0.64
and a sensitivity of 76.7%. In a systematic review of
deep learning models for the diagnosis of abdominal
pathologies, M. Bellal et al. [22] highlighted the bal-
ance between accuracy and completeness. The use of
the Ensemble-GAN generative adversarial network for
semantic organ segmentation achieved F1 scores of
0.93 for the spleen, 0.96 for the liver, 0.90 for the left
kidney, and 0.94 for the right kidney, while Bayesian
ensemble learning improved segmentation complete-
ness for rare pathological structures. Thus, ensemble
approaches improve segmentation reliability under
data imbalance. A.A.A. El-Aziz et al. [23] studied the
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effectiveness of EfficientNet-B3 for multiclass classifi-
cation of histopathological bladder images and report-
ed balanced performance: Recall 96.85%, Precision
97.95%, F1 97.36%, and accuracy 99.03%. Compara-
tive analysis showed that performance depended on
the optimiser: the RMSprop version achieved Recall
97.47% and Precision 96.99%, while the Adam ver-
sion achieved Precision 97.95% and Recall 96.85%.
This indicates differences among optimisers in bal-
ancing completeness and accuracy, which is important
for model tuning in clinical applications.

G. Quero et al. [24] showed that computer vision
methods in colorectal cancer surgery provide high
performance in recognising surgical phases (Re-
call 89-89.4%, Precision 90-96%) and in assessing
skill quality (sensitivity 94.1%, specificity 96.5%),
confirming their ability to detect critical events and
support surgeon training. P. Furtado [25] evaluated
DeepLabV3 post-processing methods on MRI images
using semantic invariants and showed improved seg-
mentation accuracy. Incorporating anatomical con-
straints, class reassignment, and smoothing increased
IoU to 0.88-0.90 (instead of 0.84-0.87) and Dice to
0.936-0.95 (instead of 0.91-0.93), reflecting a sub-
stantial effect of semantic constraints on results. Thus,
semantic invariants are effective for improving auto-
mated segmentation accuracy. A study by E. Chukwu-
jindu et al. [26] on the impact of object characteristics
on SAM2 accuracy showed improved performance af-
ter fine-tuning on medical data: loU increased from
0.690 to 0.827 and Dice from 0.7771 to 0.8916, with
the largest improvements observed for the pancre-
as (IoU +65.2%, Dice +48.8%). N. Sharma et al. [27]
conducted a systematic comparison of 25 encod-
er-decoder combinations for gastrointestinal organ
segmentation on MRI and identified ResNet50+Dee-
pLabV3+ as the most effective architecture (Dice
0.9082, IoU 0.8796). Thus, this architecture may be
considered an optimal solution for high-accuracy seg-
mentation in clinical practice. A comparative analysis
of deep learning applications across different types
of medical images reveals differences in diagnostic
performance attributable to the specifics of the input
data. The study by C.-T. Cheng et al. [19] on detecting
parenchymal organ injuries on CT showed that the
kidney trauma model achieved an AUC of 0.956 and
specificity of 98.9%, but sensitivity was only 83.3%,
below the critical 95% threshold for mass screening.
This contrasts with A.A.A. El-Aziz et al. [23], where
EfficientNet-B3 for histopathological bladder images
achieved Recall 96.85%, Precision 97.95%, and over-
all accuracy 99.03%, which is 13.55-15.73 percentage
points higher than CT-based sensitivity. The compar-
ison highlights that histopathological images yield
more predictable metrics than CT data, where ana-
tomical variability of injuries complicates detection.
A comparative analysis of automated segmentation
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accuracy reveals a gradient of complexity with re-
spect to object characteristics. P. Furtado’s [25] study
for normal parenchymal organs on MRI achieved IoU
0.88-0.90 and Dice 0.936-0.95. C. Yi et al. [28] for ma-
lignant lung lesions reported Dice of 78.52%, which
is 15.1-16.5 percentage points lower than for nor-
mal organs. E. Chukwujindu et al. [26] for complex
structures reported Dice of 0.838 for the pancreas
after fine-tuning, which is 5.3 percentage points high-
er than the gross tumour volume (GTV) for lung tu-
mours, but 9.8-11.2 percentage points lower than for
normal organs. The comparison shows a pronounced
gradient: the difference between the highest (nor-
mal organs, 0.95) and the lowest (lung tumour GTV,
0.7852) is 16.5 percentage points, with malignant le-
sions showing the lowest accuracy across all anatom-
ical zones and imaging modalities. The overall body
of evidence indicates that deep learning models can
provide high accuracy in detecting a wide range of
abdominal pathologies; however, effectiveness varies
depending on the clinical task. Architectures demon-
strating the best results meet the requirements of
early diagnosis. At the same time, sensitivity and ro-
bustness limitations indicate the need for further ad-
aptation to heterogeneous clinical conditions.
Automation and standardisation of diagnos-
ing acute abdominal conditions. Assessment of
modern Al applications in diagnosing acute abdom-
inal conditions shows their effectiveness in acceler-
ating image interpretation and optimising clinical
processes. In a review of Al applications for appen-
dicitis, pneumoperitoneum, cholecystitis, and bowel
obstruction, J. Yao et al. [29] highlighted the poten-
tial to speed up diagnosis. The main bottleneck is
the interval between image acquisition and the first
report, which accounts for 32% of the CT workflow,
while the workflow itself represents 29% of the pa-
tient’s average time in the emergency department.
Therefore, implementing computer vision systems
may have a cascade effect on the diagnostic process.
B. Al Qassabi et al. [30] evaluated the impact of stand-
ardised organisational measures - procedure optimi-
sation, triage, and automated systems - and showed
improved radiology operational efficiency: the pro-
portion of studies completed within defined time-
frames increased from 88% to 95%, with a monthly
productivity gain of 0.6% (R?=0.88). This indicates
the effectiveness of structured workflow changes
with automation. E.R. Ranschaert et al. [31] reported
that Al-based optimisation includes image analysis
and automated prioritisation management, including
reassignment of urgent studies and automatic gen-
eration of MRI protocols, reducing time to a prelim-
inary report. D. Veiga-Canuto et al. [32] compared in-
ter-individual variability of manual segmentation of
neuroblastic tumours with automated segmentation
based on the self-configuring medical segmentation
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system nnU-Net and demonstrated the possibility of
reducing time without loss of accuracy. The median
Dice coefficient for manual segmentation was 0.969,
and for automated segmentation 0.965. Analysis time
decreased from 56 minutes to 4.08 minutes, corre-
sponding to a 92.8% reduction.

L. Abel et al. [33] studied the reproducibility of
segmenting 34 abdominal anatomical structures us-
ing TotalSegmentator and demonstrated stability of
automated measurements in multiphase CT: for 29
of 34 structures, volume deviation was less than 5%;
the overall absolute deviation was 6.50%, lower than
nnU-Net (10.03%) and inter-reader variability. For
the liver, deviation was 4.10% compared with 7.78%
among radiologists (p = 0.036). Consensus compari-
son of manual and automated neuroblastoma seg-
mentation with nnU-Net showed minimal Dice dif-
ference, indicating Al’s ability to standardise tumour
volumes [32]. The difference in Dice coefficients was
0.004, reflecting the capacity of Al to standardise
tumour volumes without dependence on individu-
al reader experience. Y.-]. Park et al. [34] developed
a cascaded-structure model for detecting intra-ab-
dominal haemorrhage on CT, achieving diagnostic
standardisation and reduced human variability: IoU
assessed spatial overlap, sensitivity was 93.22%, and
specificity was 99.60% (increasing from 86.84% due
to cascade logic). M. Saban et al. [35] conducted a pi-
lot study of integrating the ESR iGuide decision-sup-
port system and showed acceptability among spe-
cialists: mean agreement with recommendations was
4.17 £ 0.65, and in 75% of cases all experts totally
agreed with the proposed procedure. In general, cas-
caded algorithms and integrated decision-support
systems can improve accuracy, standardise diagnosis,
and reduce variability in clinical decision-making for
intra-abdominal haemorrhage.

In a systematic review of machine learning for
the diagnosis and treatment of pancreatic cancer,
I. Vec¢urkovska et al. [36] noted the presence of certi-
fied solutions ready for implementation. For example,
qCT-Liver & Pancreas (Qure.ai) has European certi-
fication under Medical Device Regulation 2017/745
and automatically analyses contrast-enhanced CT
scans with an AUC of 0.84-0.97. Other commercial
systems, such as Al Metrics, deep learning (DL Pre-
cise), and Quantib Prostate, provide automated seg-
mentation and lesion tracking, reduce reading time
(e.g., from 103 to 81 seconds, -21%), and reduce in-
ter-reader variability by 63% [36, 37]. Thus, certified
and commercially available computer vision systems
have the potential to improve speed, accuracy, and
standardisation in the diagnosis of abdominal organ
pathology in clinical practice. A comparative analysis
of the impact of automation on operational efficien-
cy reveals differences between organisational meas-
ures and technological solutions. J. Yao et al [29]
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reported that the interval between acquiring a CT im-
age and producing a report accounts for 32% of the
entire CT cycle, and the cycle itself accounts for 29%
of the patient’s time in the emergency department.
B. Al Qassabi et al. [30] found that structured organ-
isational measures without Al diagnostics increased
the proportion of on-time examinations from 88%
to 95% over nine months (monthly increase 0.6%,
R? = 0.88). This contrasts with D. Veiga-Canuto et
al. [32], where nnU-Net automated segmentation re-
duced analysis time from 56 minutes to 4.08 minutes
(92.8% reduction) while maintaining Dice 0.965 ver-
sus 0.969 for manual segmentation. The comparison
shows that organisational measures provide a gradu-
al increase of 7 percentage points over nine months,
whereas technological automation achieves a reduc-
tion of over 90% in time while preserving accuracy.
A comparative analysis of the reproducibility of auto-
mated segmentation methods demonstrates the ad-
vantages of standardisation. L. Abel et al. [33] showed
that TotalSegmentator for 34 anatomical structures
achieved an overall volume deviation of 6.50%, lower
than nnU-Net (10.03%) and inter-reader variability
(4.10% vs 7.78% for the liver, p =0.036). D. Veiga-Ca-
nuto et al. [32] found a Dice difference of only 0.004
between automated (0.965) and manual (0.969) neu-
roblastoma segmentation. Y.-]. Park et al. [34] showed
that a cascaded model increased haemorrhage detec-
tion specificity from 86.84% to 99.60% (increase of
12.76 percentage points). The comparison indicates
that automated systems provide standardisation at
the level of inter-reader agreement, and cascaded
approaches further reduce false positives by 12.76
percentage points. Analysis indicates that automated
computer vision systems can reduce the time required
to produce diagnostic reports while ensuring accuracy
and reproducibility. Automation of segmentation, pri-
oritisation, and protocol generation demonstrates Al’s
capacity to reduce subjective human-factor influence.
Certified and commercially available solutions indi-
cate readiness for wider implementation.

Challenges of implementing Al in abdominal
diagnostics. The implementation of computer vi-
sion systems in diagnosing abdominal organs is con-
strained by technological, legal, and ethical factors,
including a shortage of high-quality data for model
training. In a retrospective study on automated diag-
nosis of early gastric cancer, ].-B. Park et al. [38] found
that expanding the training set to 37,080 images us-
ing AutoAugment and cut-and-paste increased model
accuracy from 0.7500 to 0.8417 (+9.1%), and adding
test-time augmentation (TTA) increased it to 0.9000
(+5.8%). Thus, data augmentation affected the mod-
el’s sensitivity to the early stages of oncological pro-
cesses. To illustrate the impact of data augmentation
methods, Table 2 presents gastric cancer classification
results depending on the methods applied.
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Table 2. Gastric cancer classification results depending on data augmentation methods

Metric Original AutoAugment Cut and Paste
Dataset A
Precision 0.7658 0.7936 0.8320
Sensitivity 0.7655 0.7929 0.8312
FPR 0.2113 0.1780 0.1737
F1-score 0.7656 0.7933 0.8316
Accuracy 0.7649 0.7921 0.8317
Dataset B
Precision 0.7747 0.8114 0.8715
Sensitivity 0.7500 0.7833 0.8417
FPR 0.3077 0.2821 0.2338
F1-score 0.7622 0.7971 0.8563
Accuracy 0.7500 0.7833 0.8417

Note: Original — refers to the baseline dataset without augmentation, AutoAugment — refers to automated transformations, Cut and

Paste — refers to an image insertion method for expanding the dataset. Indicators include precision, sensitivity, FPR, F1-score, and

overall classification Accuracy
Source: compiled by the author based on J.-B. Park et al. [38]

H. Du et al. [39] conducted a systematic analysis of
early gastric cancer diagnostic models based on bio-
markers and emphasised the need for metrics that are
robust to imbalance; WeightedEnsemble and CatBoost
achieved Precision-Recall AUCs of 0.92 and 0.91, re-
spectively. In work on generating synthetic images using
StyleGAN and SPADE GAN, Y. Skandarani et al. [40] re-
ported high visual realism (Fréchet Inception Distance
(FID) 1.09; human recognition accuracy 60%); however,
a U-Net trained on synthetic data achieved a Dice Score
of 87%, which is 2% lower than a model trained on real
images. Insufficient model generalisability is further
supported by S.S. Dhesi et al. [41], who conducted a ret-
rospective validation of a multilayer perceptron (MLP)
for predicting abdominal aortic aneurysm growth: the
internal mean absolute error (MAE) was 1.35 mm/
year, while the external MAE was 1.8 mm/year; Ran-
dom Forest, XGBoost (Extreme Gradient Boosting), and
support vector machine (SVM) achieved external accu-
racy of 1.9-1.97 mm/year. This indicates the sensitivity
of some models to inter-centre variation. In addressing
domain variability in abdominal organ segmentation,
Y. Shi et al. [42] showed that domain randomisation in
nnU-Net improves generalisability: DSC on independ-
ent data was 0.88, exceeding TotalSegmentator (0.79)
and MRSegmentator (0.76) by 11.4% and 15.8%, re-
spectively (p<0.001). A. Kirpalani et al. [43] performed
external validation of a spleen injury detection model
combining a 2D multi-axis visual transformer (Max-
Vit), a 2.5D convolution-attention network (CoatNet),
and long short-term memory (LSTM) on 1,216 scans
from another region, obtaining AUC 0.931 for binary
classification and 0.950 for severe injuries, with accu-
racy 0.849. This indicates that domain randomisation
and multi-component architectures increase model
generalisability. Legal and ethical considerations in the
implementation of Al in abdominal imaging include
regulatory certification and model transparency. In a

review of US Food and Drug Administration (FDA)-ap-
proved products, P. Ajmera et al. [44] highlighted the
role of certification in minimising legal risks and en-
suring patient safety. At the same time, the opacity of
large models that operate as “black boxes” creates risks
of systemic bias and limits decision auditing. A publica-
tion by the European Data Protection Supervisor [45]
indicates that implementing explainable Al ensures ac-
countability, transparency, and the auditability of diag-
nostic conclusions. Therefore, regulatory certification
and the adoption of explainable Al are key measures
for ensuring safety, transparency, and ethical respon-
sibility in the application of Al in abdominal imaging.

A comparative analysis of methods for addressing
training data scarcity reveals differences among aug-
mentation strategies, architectural adaptation, and
synthetic data generation. ].-B. Park et al. [38] showed
that expanding the endoscopic image dataset for early
gastric cancer from 4,120 to 37,080 via cut-and-paste
increased accuracy from 0.7500 to 0.8417 (+9.1%), and
with TTA to 0.9000 (overall gain 15%). H. Zhu et al. [46],
for extremely imbalanced classes (No.4sa metastasis
frequency 2.4%), used multitask learning (LMML-net)
to increase overall AUC from 0.802 to 0.821 (+1.9 per-
centage points), but for the rare station from 0.789 to
0.928 (+17.6%), exceeding the overall gain from aug-
mentation. The comparison indicates that augmenta-
tion yields a 15% increase, multitask learning yields
17.6% for imbalanced classes, whereas synthetic gener-
ation shows a 2 percentage-point shortfall. A compar-
ative analysis of generalisability under external valida-
tion reveals differences among strategies. S.S. Dhesi et
al. [41] showed that an MLP for aortic aneurysm lost
33.3% accuracy (MAE increased from 1.35 to 1.8 mm/
year), while Random Forest, XGBoost, and SVM lost 26-
32%. Y. Shi et al. [42] found that nnU-Net with domain
randomisation achieved DSC 0.88, outperforming To-
talSegmentator (0.79) by 11.4% and MRSegmentator
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(0.76) by 15.8% (p <0.001). A. Kirpalani et al. [43]
showed that a multi-component architecture (2D Max-
Vit+2.5D CoatNet+LSTM) maintained AUC 0.931 with-
out specialised adaptation. The comparison indicates:
traditional ML models lose 26-33% accuracy, domain
randomisation increases DSC by 11.4-15.8 percentage
points, and multi-component architectures maintain
stability without adaptation. In summary, the cited
studies show that implementing computer vision in
abdominal organ diagnostics requires addressing tech-
nological, methodological, and regulatory challenges.
Augmentation methods, multitask architectures, and
domain adaptation increase model reliability even un-
der limited or imbalanced data. Robustness and legal
acceptability are achievable under certification and the
adoption of explainability principles.

Evolution of computer vision systems in ab-
dominal diagnostics. The development of computer
vision systems for abdominal diagnostics focuses on
creating multimodal platforms that integrate imaging,
laboratory, and clinical data to improve early diagnostic
accuracy and predict disease course. M.F. Keicher [47]
substantiated the need for integrating multimodal data
for holistic clinical decision support. Practical applica-
tion has been demonstrated by the ENDOANGEL-MM
system developed by H. Du et al. [48], which integrates
endoscopic images, reported prospective video tests
yielding accuracy of 93.55% versus 70.97% for the
best unimodal model and 90.00% versus 76.17% for
average-performing endoscopists; among non-experts,
accuracy increased from 70.75% to 85.75%. K. Cui et
al. [49] developed the multimodal ResNet34-Clinical
model for early diagnosis of necrotising enterocolitis
in 408 neonates, achieving an accuracy of 0.942 and an
AUC of 0.92, outperforming unimodal and traditional
ML models; external validation yielded an AUC of 0.83,
comparable to that of physicians (0.82). Thus, multi-
modal data integration substantially increases diag-
nostic accuracy and decision consistency, outperform-
ing unimodal models and average expert performance,
and demonstrates potential to improve clinical diagno-
sis of complex abdominal pathologies. Predictive mod-
els forecast recurrence, disease course, or treatment
response. C. Prieto-De-La-Lastra et al. [50] developed
a model to predict recurrence after colorectal cancer
resection in a cohort of 278 patients (33.1% recur-
rence), combining clinicopathological data and radi-
omic features, achieving a C-index of 0.678 and a mean
dynamic AUC of 0.691; the combined risk variable
was the strongest predictor (hazard ratio (HR) 11.74,
p=0.017).D. Padhi etal [51], in a study of a deep learn-
ing-based survival model for gastric cancer in 1,350
cases, reported a C-index 0f 0.923 and AUROC 0.93, and
in an external cohort (388 patients), 0.936 and 0.94,
demonstrating stability of key metrics across centres.
Thus, deep learning-based predictive models ena-
ble reliable estimation of recurrence risk and disease
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prognosis, showing high portability between cohorts
and potential for personalised treatment planning.
Dynamic treatment optimisation was demonstrated
by H. Li et al. [52] in predicting the causative patho-
gen of pyogenic liver abscess. Of 201 cases, 66.7% were
caused by Klebsiella pneumoniae. A Gradient Boosting
Machine model using multimodal clinical data and sev-
en key variables achieved an AUC of 0.848, enabling
antibiotic therapy to begin before culture results. Im-
plementation of such systems is limited by the absence
of standardised validation rules. In a systematic re-
view of Al randomised controlled trials, R. Shahzad et
al. [53] found that of 43 items in the consensus report-
ing standards for clinical trials (CONSORT-AI), the me-
dian reported was 30 (~70%), and descriptions of the
algorithm and training data were missing in 36 of 42
studies. V. Vadlapudi & D.S.V.G.K. Kaladhar [54] empha-
sise that high detection performance does not compen-
sate for the absence of external validation and failure
to meet reporting standards. Adoption of CONSORT-AI
and SPIRIT-AI guidance for interventional trials is a
critical condition for clinical translation of computer
vision systems. Therefore, the effectiveness of Al mod-
els in dynamic prediction and treatment optimisation
depends not only on high accuracy but also on adher-
ence to validation standards and transparent report-
ing, which are critical for clinical deployment.
Comparative analysis of multimodal systems
demonstrates differences between data-integration
strategies. H. Du et al [48] showed that ENDOAN-
GEL-MM, combining white-light and low-magnification
endoscopic images, achieved 93.55% accuracy, which
is 22.58 percentage points higher than the unimodal
model (70.97%, p<0.001) and 17.38 percentage points
higher than endoscopists (76.17%, p = 0.002). Among
non-experts, accuracy increased from 70.75% to
85.75% (+21%). K. Cui et al. [49] showed that integrat-
ing ResNet34 with biomarkers (C-reactive protein, pro-
calcitonin, interleukin-6) achieved accuracy 0.942 and
AUC 0.92, outperforming ML algorithms by 12.26 per-
centage points and unimodal ResNet34 by 2.21 percent-
age points; external validation (AUC 0.83) was equiva-
lent to physicians (0.82). The comparison indicates that
the multimodality gain in endoscopy (22.58 percentage
points) is almost twice the gain in paediatric diagnosis
(12.26 percentage points versus ML; 2.21 percentage
points versus unimodal DL), indicating a gradient of
informational complementarity. Comparative analysis
of predictive models demonstrates a trade-off between
discrimination and interpretability. D. Padhi et al. [51]
reported that a purely imaging-based model achieved
a C-index of 0.923 and an AUROC of 0.93, 24.5 percent-
age points higher than the combined approach; how-
ever, external validation reduced accuracy from 0.911
to 0.855 (a decrease of 5.6 percentage points). H. Li et
al. [52] achieved AUC 0.848 using multimodal clinical
data. The comparison indicates that purely imaging
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approaches achieve the highest discrimination (C-in-
dex 0.923-0.936), multimodal clinical models achieve
intermediate performance (AUC 0.848), and radiom-
ic-clinical combinations have the lowest absolute val-
ues (C-index 0.678) but the strongest risk predictors
(HR 11.74). Computer vision systems for abdominal di-
agnostics are shifting from unimodal solutions to mul-
timodal platforms that provide a more comprehensive
representation of the patient. Multimodal and predic-
tive models increase diagnostic accuracy and consist-
ency and enable treatment optimisation by assessing
risk and transferring across cohorts. At the same time,
successful deployment critically depends on adherence
to validation standards, transparent reporting, and reg-
ulatory requirements.

CONCLUSIONS
This review study systematised and analysed scientific
evidence on the use of deep learning and computer vi-
sion technologies for early diagnosis of abdominal or-
gan pathologies. The analysis showed that deep learn-
ing architectures demonstrate high diagnostic accuracy
in detecting a wide range of abdominal pathologies.
DenseNet-201 and EfficientNetV2M achieved accura-
cy up to 99.4% in colorectal polyp classification, and
CNN systems achieved results comparable to experts
in endoscopic diagnosis (RDOR 1.03). Multimodal ap-
proaches, including HFCNN for PET-CT liver analysis
and ENDOANGEL-MM for endoscopy, outperformed
unimodal solutions, increasing accuracy by 21% com-
pared with non-experts. In critical diagnosis, paren-
chymal organ trauma detection models showed varia-
bility in performance by organ (AUROC 0.841-0.945),
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volume deviation of 6.50%, lower than the inter-reader
variability; for the liver, the deviation was 4.10% ver-
sus 7.78% for manual assessment (p = 0.036). Imple-
menting prioritisation systems and automated proto-
col generation reduced the time to reporting, which
accounts for 32% of the CT workflow cycle. At the same
time, substantial deployment barriers were identified.
The shortage of representative data is mitigated by
augmentation and multitask learning, which increases
accuracy by 15-17.6% for rare pathologies. The gener-
alisability problem is addressed through domain ran-
domisation, which increases DSC by up to 15.8% on
independent data. Legal and ethical challenges require
regulatory certification and the adoption of Explaina-
ble Al to ensure transparency and accountability. The
findings confirm that effective integration of Al into ab-
dominal diagnostics is possible provided that techno-
logical improvements, methodological rigour, and com-
pliance with regulatory standards are combined. For
practical application, the implementation of multimod-
al platforms, automated segmentation systems, and
XAl tools is recommended. Critical needs include creat-
ing international data repositories, standardising val-
idation protocols in line with CONSORT-AI/SPIRIT-AI,
and developing certification mechanisms. Promising
areas include the development of federated learning to
preserve data confidentiality, the creation of predictive
models for assessing the risk of recurrence, research
into the effectiveness of multimodal integration of clin-
ical and radiological features, and the evaluation of the
impact of Al systems on clinical outcomes through pro-
spective randomised studies.

and the combined model achieved accuracy 0.954 and ACKNOWLEDGEMENTS
specificity 0.966. Automated segmentation using nnU-  None.
Net reduced analysis time by 92.8% (from 56 minutes FUNDING
to 4.08 minutes) while maintaining a Dice Score of None.
0.965 versus 0.969 for manual segmentation. TotalSeg- CONFLICT OF INTEREST
mentator provided standardised measurements witha  None.
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Komm’oTepHe 0aueHHs SIK iHCTPyMeHT onTuUMi3ariii
PaHHbOI JIarHOCTUKHU 3aXBOPIOBAaHb OPraHiB UepeBHOI MOPOXKHUHHA

AmHoranis. Metow jgociifkeHHs1 GYJI0 OLHUTH pe3yJbTAaTUBHICTb METO/IB KOMIT'IOTEPHOTO OayeHHs B
JiarHocTuIi a6goMiHa/AbHUX NATOJIOTIH. MeTomoJioria BKJ/OYasia MOMIYK MaTepiasiB y 6a3ax JaHUX 3
oxorieHHsM ny6Jtikanin 3 2019 no Bepecenb 2025 poky, 1110 ONMCYBaJ/IM 3aCTOCYBAaHHS apXiTEKTYpP 3TOPTKOBUX
HEeHPOHHUX MepeX, MEeTO/IiB cerMeHTallil Ta MyJIbTUMOJAJbHUX MiIXOIB 10 aHaTi3y MeJUYHUX 300paKEeHb.
PosrnisgHyTi fani mokasasu, mo apxitekTypu DenseNet-201 Ta EfficientNetV2M pocsranu Tounocti 97,1-
99,4 % y xuacudikanii eHZ0CKOMIYHUX ypaxkeHb, MepeBeplIMBIIN NMoKa3HUKU AlexNet Ta ResNet-101.
CrucTeMH Ha OCHOBI 3TOPTKOBHUX HEUPOHHHUX MepexX NPOJEeMOHCTPYBa/IM AIarHOCTUYHI XapaKTepUCTHUKH,
crniBMipHi 3 ekcriepTaMu (BiZjHOIIEeHHS AiarHOCTUYHUX 1aHciB 1,03), i3 yyTnuBicTio 84,8-94,3 % Ta mouero
niz kpusoto 0,95-0,98 y BUsAB/JIEHHI KOJIOpeKTa/IbHUX MoJ1iniB. My/IbTUMO/ja/IbHI X011, 30KpeMa iepapxiyHa
MOBHO3rOPTKOBA HEMpOHHA Mepexka /[Js MO3UTPOHHO-eMiciiHOI ToMorpadii-komm'roTepHoi Tomorpadii
Ta cucreMa ENDOANGEL-MM g enpockomii, 3a6e3ne4yusin miJiBUIleHHsT TOYHOCTI HA 21 % mopiBHSHO 3
OZJHOMO/IaJIbHUMHU MO/ieJIIMUA. ABTOMaTU30BaHi CUCTEMU CeIrMeHTallil CKOPOTHJIM Yac aHasi3y Ha 92,8 % npu
36epexeHHi koedinienTanogioHocTi Jatica 0,936-0,965 Ta 3MeHIINIM Mi>keKciepTHY BapiabesibHicTb3 7,78 %
210 4,10 %. Y cdepi KpUTHUYHOI AiarHOCTUKU MoJeJ i BUSIBJIEHHS TPaBM NapeHXiMaTO3HUX OpraHiB MoKa3aau
BapiaTUBHICTb epEeKTUBHOCTI 3a/1€XKHO Bifi opraHy (XapakTepUCTHYHA KPUBA «YYTIUBICThb-crielUPiuHICTH»
0,841-0,945, uytausicts 0,736-0,862). KombiHOBaHa MO/1eJ1b I0CST/Ia HAUBUIIMX TOKAa3HUKIB — TOYHicTh 0,954
Ta cnenudiyHicts 0,966, MiATBEPAXKYIOUN NPUAATHICTD [JIJIs1 IEPBUHHOrO CKPUHIHTY. MeToau ayrMeHTanii
JaHuX | 6araTo3afayHOTO HaBYaHHS MiJBULWIN TOYHicTb Ha 15-17,6 % pgunsa pigkicHux martosioriéd, a
JOMeHHa paH/ioMi3aris 3abe3nedyunsa npupict koedinieHnra nmoxi6bHocti Jaiica go 15,8 % Ha He3aneKHUX
AaHux. [I[pakTU4HA 3HAYMMICTb pe3yJIbTaTiB NOJIATAE Y MOXKJ/IMBOCTI 3aCTOCYBaHHA IX MeJUYHUMH 3aKJIaZaMU
JIJIS1 BIPOBAPKEHHs CUCTEM aBTOMATHM30BaHOI JIiarHOCTHUKH, ONTHUMI3anil po6oyux mpoieciB pajgioJiorii Ta
NiJABULIEHHA CTAaHAapTU3aLil KJIIHIYHUX BUCHOBKIB, 110 CIPUATHME CKOPOYEHHIO0 Yacy /|0 10YaTKY JIIKYBaHHA
Ta 3MEHILIEHHIO JJlarHOCTUYHUX NIOMUJIOK

KirouoBi csi0Ba: IITyYHUH i1HTEJIEKT; iHTe/IEKTya/IbHI aJrOpUTMH; MeJJMUHa Bi3yasiizallis; aBTOMaTH30BaHa
cerMeHTAallisl; MyJIbTUMO/IA/IbHI MiAX0U; AiarHOCTUYHA TOYHICTh; a60MiHa/IbHA MATOJIOTisA
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