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Birth rate, perinatal mortality and infant mortality in Ukraine:

evolution from 1991 to 2021 and current risks

Abstract. Ukraine is one of the poorest countries in Europe and currently is under attack of Russian troops. In recent
decades, birth rate in Ukraine has been steadily declining by 47 %, and infant and perinatal mortality rates remain
among the highest positions in Europe. Infant mortality, perinatal mortality, early neonatal mortality, and stillbirth
rates in Ukraine have more than halved in 30 years and are lower than in the CIS countries, but still exceed those in
the European Union. There is a downward trend in characteristics of all components of perinatal mortality; more for
intranatal mortality, less for early neonatal mortality, whose share in the structure has increased in recent years, which
requires improving the quality of medical care for newborns and taking measures for antenatal protection of the fetus. The
fact that early neonatal mortality rates in Ukraine may be underestimated due to shortcomings in the registration of live
births and stillbirths is worrying. Congenital malformations and conditions that appeared during pregnancy and childbirth
in women who give birth to children with very low and extremely low body weight dominate among the causes of perinatal
mortality in Ukraine. An effective way to reduce child losses in Ukraine during the last decade was the introduction of
modern perinatal technologies to prevent pathological conditions in mothers and babies with extremely low and very low
body weight, the continuation of the creation and restoration of a network of perinatal centers and proper conditions
for safe childbirth in the regions of the country with the help of international aid, timely diagnosis and treatment of
conditions that occur in the perinatal period and congenital malformations. An important resource for reducing infant and
perinatal mortality in Ukraine and increasing the birth rate will be the stabilization of the sociopolitical situation in the
country and appropriate international assistance in restoring the health care system, aimed at improving both somatic and
reproductive health of future parents, especially mothers, forming in them a conscious and proper attitude to parenthood

and care for the newborn.

Keywords: birth rate; infant mortality; perinatal mortality; stillbirth; perinatal centers

Introduction

The United Nations and the World Health Organi-
zation have considered the reduction of infant mortality
among the main goals of the millennium [3, 11, 20]. Ac-
cording to UNICEF, 5 million children under the age of 5
died in 2020 alone. Almost half of these children died in
the first month of their life. In addition, nearly 2 million

children were stillborn, meaning that a stillborn baby is
born every 16 seconds in the world. Thus, in 2019, 1.9 mil-
lion children were stillborn within 28 weeks of pregnancy
or later, with a global stillbirth rate of 13.9 per 1000 births
[14, 19, 23].

More than 40 percent of all stillbirths occurred during
childbirth. This could have been prevented through ongoing

© «3popos'a gutukn / «Child's Health» («Zdorov'e rebenka»), 2022
© Bupaseub 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2022
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audits of such cases, improved monitoring, increasing of
quality of prenatal and postnatal care and adequate access
to emergency obstetric care when needed. Significant ad-
vances in research, particularly in medical genetics, have
made important contributions to increasing neonatal sur-
vival, reducing perinatal losses, and limiting and reducing
feto-neonatal pathology, which is still very difficult to con-
trol [13, 17, 20, 22, 28].

Social protection of the population, age of mothers,
birth rate, perinatal mortality, and quality of medical care
for mothers and children are interconnected and interde-
pendent things [1, 4, 16, 24].

Ukraine is one of the largest countries on the Euro-
pean continent with low income, which has a number
of problematic issues in the quality of medical care for
women and children. During the last decades, against the
backdrop of high mortality, the birth rate has been con-
stantly decreasing, and the Ukrainian infant and perinatal
mortality rates remain among the highest in Europe [1, 2,
4—6, 10].

Our analysis of the incidence and prevalence of diseases
among the Ukrainian children’s population and the levels of
infant mortality over the past two decades shows that these
indicators remain significantly higher than the European
average level. This mirrors the background of progressive de-
cline in the children’s population. The prevalence of child-
hood diseases in Ukraine has increased by 41 % over the
past 22 years, and the incidence of childhood diseases has
raised by 36 %. The number of newborns is progressively de-
creasing to less than 300 000 per year. At the same time, the
number of congenital malformations (hereinafter — CM)
and neoplasms among children in Ukraine have doubled in
recent decades [1, 5, 7, 25, 26].

That is why a constant monitoring of birth rates and
perinatal mortality is necessary for making systemic deci-
sions on improving the quality of medical care for children
[18, 20].

The purpose of the study

Ukraine, perinatal audit of the birth rate, infant and peri-
natal mortality in accordance with the WHO methodology
“Matrix-Babies” [6, 7, 14, 15, 27]. Methods of system ap-
proach, statistics, and graphic image are applied.

Results and discussion

During the period of Ukraine’s existence as an inde-
pendent country, the number of live births decreased by 2.4
times — from 630.8 thousand in 1991 to 272.0 thousand in
2021.

Among the total number of live births, 14 787 children,
or 5.68 % were born prematurely in 2021 and from the num-
ber of stillbirths, premature ones make up to 1151 cases or
67.1 %. The incidence of premature infants exceeds the in-
cidence of full-term infants by 5.3 times (835.6 %o against
158.49 %o, respectively). Mortality of premature infants in
obstetric hospitals, which is up to 3.54 cases per 100 live
births who became ill, exceeded the corresponding figure of
full-term (0.37) by 9.56 times.

Over the last 10 years in Ukraine we can see the tendency
of increasing the number of premature babies by 21.2 % and
increasing of their morbidity is alarming in general. This indi-
cates a number of significant problems in the health of preg-
nant women, namely — the incidence of inflammatory disea-
ses of the female genital organs, anemia, diabetes, pathology
of thyroid glands, circulatory system diseases and genitouri-
nary system diseases [5].

Because of the reasons listed above, every 12th child in
Ukraine is born prematurely. The youngest child born and
survived in Ukraine weighed 470 g, while there are survived
children with weight just over 220—230 g in the world. At the
same time, the introduction of modern perinatal technolo-
gies has allowed the reducing of the number of complicated
births almost twice in the last 20 years [1, 9, 10].

The dynamics of the total birth rate had different di-
rections in terms of overall mortality and infant mortality.
There was a significant decrease in the birth rate in 1991—

is to study and analyze trends

—

in birth rate changes and dy- |[=°%
namics of infant and perina- :i
tal mortality together with its |[zo
components in Ukraine in |18
comparison with data from |
other countries. i;
10 4
Materials 8 -
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births and perinatal mortality 2019 2017
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-
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to the database of the World
Health Organization, Euro-
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s Perinatal deaths per 1000 births
emmFetal deaths per 1000 births
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Figure 1. Birth rate, infant mortality, perinatal mortality, stillbirth, neonatal and
early neonatal mortality in Ukraine in 1991-2021 according to the European
Health for All database (HFA-DB) and the Center for Medical Statistics of the

Ministry of Health of Ukraine
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2001 from 12.1 %o per 1000 population in 1991 to 7.7 %o in
2001. Then, in parallel with the growth of living standards,
this indicator reached its maximum level in 2012 at 11.4 %o
and with a further tendency to deteriorate to the lowest fig-
ure in the history of Ukraine at 6.5 %o in 2021 (7.8 %o —
2020 year), which is associated with the deterioration of the
socio-economic situation in the country due to the back-
ground of Russia’s annexation of Ukraine in 2014 and the
beginning of the war in the East (Figure 1). Undoubtedly,
the situation with the birth rate has been worsened by the
ongoing COVID-19 pandemic.

That is why, if we compare the number of births in
Ukraine in 2021 with the figure from 2013, we can say that
the birth rate has decreased almost twice over the past 8
years. It should be noted that according to state statistics
of Ukraine in recent years, natural population growth in
Ukraine is consistently negative, and the total fertility rate
does not exceed 1.5 children per woman, which does not
allow the country to achieve even simple population repro-
duction. According to UN estimates, Ukraine’s population
will shrink to 35 million by 2050: “Low birth rates, high
mortality rates, and steady growth in external migration are
the main reasons for Ukraine’s population decline. How-
ever, population reduction alone is not a problem. What is
really important is the level and quality of life of the Ukrai-
nian people” [23].

Of course, the current challenges that our country is fac-
ing, require the implementation of effective systems of state,
sectoral and regional measures aimed at creating conditions
for a full-fledged life and development of the child from
birth to adulthood.

Analysing the structural distribution by birth weight of
babies born alive, babies with a normal weight of 2500 g
and more prevail with 93.98 % or 244,834 babies. Infants
with an intermediate birth weight of 1500—2499 g make up
5.04 % or 13144 babies. Very low birth weight (VLBWI)
infants with weight less than 1500 g (including those with
a birth weight of less than 500 g) accounted for 0.96 %
or 2,524 infants. It should be noted that the incidence of
children in this weight category is 3 times higher than the
incidence of newborns with weight more than 2500 grams
because particularly newborns with low birth weight have
an increased risk of maladaptation and severe pathological
conditions that require constant monitoring according to
their state of health and necessary treatment and preven-
tion measures.

Evidently, the share of children with very low birth
weight from the total number of live births in the dynamics
of the last 14 years of observation tended to increase: from
0.71 % in 2008 to 0.96 % in 2021, or 35.2 % (Table 1).

Overall, over the past two decades, there has been a
modest 11.5 % increase in the incidence of births of chil-
dren with weight less than 2500 grams at births from 5.38 %
in 2000 to 6.01 % or 15 668 children in 2021.

It is known that infants not only with extremely low birth
weight but also with very low and moderately low weight
have a notably high risk of impaired neuropsychological de-
velopment, in particular, when they reach adolescence [16].

In 2021, the number of children with very low birth
weight in Ukraine exceeded the number of premature ba-

bies (14 787 children) by 5.8 %, which indicates the existing
problems in the health of fertile women. It should be noted
that in 2000 the excess of the number of children with a very
low birth weight over the number of premature babies was
even more significant and reached to 11.6 %.

According to the data presented above, in 2021, 881
(0.34 %o0) full-term infants were born with weight less than
2500 g, which may indicate the development of such chil-
dren with the syndrome of intrauterine growth retardation.
This in turn will lead to an increase in morbidity, conditions
that arose in the perinatal period, in particular — hypoxic-
ischemic lesions of the central nervous system and birth
injuries. In future such children are often seriously ill and
over time they may become disabled due to neuropsychiatric
disorders.

Thus, as can be seen from Table 1, for the last 14 years
in the structural distribution of children that were born alive
the following changes happened in body weight at birth: the
specific weight of babies born with a very low birth weight (less
than 1500 g) increased most significantly; the specific weight
of babies with an intermediate (1500—2499 g) weight in-
creased by 13.1 %; the specific weight of children with a nor-
mal (2500 g or more) body weight at birth decreased by 2.9 %.

Thus, the birth rate in Ukraine has a steady downward
trend, while there is an increase in the incidence of newborn
diseases, including perinatal pathology and congenital mal-
formations (more than 10 000 babies with CM were born
in 2021 alone, one-third of whom were diagnosed with dis-
ability). At the same time, infant mortality remains at a level
that is significantly higher than in most European countries
(Figure 2). Thus, 15.3 thousand children in Ukraine were
recognized as persons with disabilities for the first time in
2021 alone (6.4 thousand children of which were in the first
two years of life), and the total number of children with dis-
abilities in Ukraine exceeded 162 thousand people.

The number of the child population in Ukraine over the
past 30 years has decreased from 13 225 700 to 7 459 677 or
by 43.6 %. Every 11" newborn child has a health disorder
that leads to the chronic diseases and childhood disabilities
[1, 9]. In 2017, more than 49 000 children with congenital
anomalies (developmental defects), deformities, and chro-
mosomal aberrations were registered. Currently, against
the background of the declining child population, there is
a trend of increasing of the frequency of premature births
and births of children with severe perinatal pathology, which
leads to disability that impairs their socialization, quality of
life and requires high-tech diagnostic and treatment me-
thods [10].

Due to the ongoing war on the territory of Ukraine there
is a significant number of refugees among them women of
reproductive age. Large human losses also do not give us the
optimism to improve these indicators in the coming decades.

Modern principles of perinatal care are based on the
WHO concept of effective care during pregnancy and child-
birth [3, 22].

In 1991, the infant mortality rate in Ukraine was 13.9 %o
live births, and the perinatal mortality rate was 14.3 %o births
(according to WHO project calculations, at that time it was
twice as large due to shortcomings in the registration of live
births in the country only from the 28th week of pregnancy).
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The level of specific infant mortality rate in health care
facilities managed by the Ministry of Health of Ukraine for
12 months of 2021 was 7.22 per 1000 live births, which is
almost two times less than in 1991. A shocking number of
1,971 children under one year died in 2021. 1123 of them (or
56.9 %) died as a result of certain pathological conditions
that have appeared in the perinatal period.

The positive dynamics of the decrease in the infant mor-
tality rate observed in 2021 were due to the decrease in the
levels of perinatal, early neonatal, neonatal mortality, and
stillbirth (Figure 1).

In the structural distribution of infants who died un-
der the age of 1 year, according to the body weight at
birth, the weight category of 2500 and more prevails and
makes up 40.56 %. The weight category of 1500—2499 g

makes up 22.32 %, the weight category is less than 1500 g
is 37.10 %.

According to the World Health Organization, the pro-
portion of live births and stillbirths with a body weight of
500—999 g among all live births and stillbirths should be
1-1.5 %, and the proportion of live births and stillbirths
with a body weight of 1000—1499 d among all those born
alive and dead should also be equal to 1—1.5 %. In Ukraine,
according to the Center for Medical Statistics of the Mi-
nistry of Health of Ukraine, the specific weight of live births
and stillbirths in the specified weight categories is almost
twice as low, 0.46 % and 0.73 %, respectively.

According to the World Health Organization’s birth
weight classification, a baby with a birth weight of < 1500 g is
classified as one with a very low birth weight (VLBWI), and

Table 1. Distribution of children that were born alive by birth weight at 22 weeks of gestation in health care
facilities under the Ministry of Health of Ukraine control according to the Center for Medical Statistics of the
Ministry of Health of Ukraine (as a percentage)

Body weight at birth, g 2008 2010 2012 2015 2017 2019 2020 2021
Less than 1500 0.71 0.73 0.72 0.80 0.81 0.83 0.87 0.96
1500-2499 4.44 4.57 4.58 4.86 4.94 4.97 4.81 5.04
2500 and more 94.85 94.68 94.68 94.32 94.26 94.20 94.32 93.98

Table 2. Neonatal survival rate after the first 168 hours of life per 100 live births (as a percentage) according

to the Center for Medical Statistics of the Ministry of Health of Ukraine

Including in the weight category at birth, g

Years Total 500-999 | 1000- 1500- 2000- 2500- 3000- | 3500 and

1499 1999 2499 2999 3499 more
2001 99.36 24.35 85.39 92.83 97.78 99.60 99.81 99.82
2002 99.38 27.55 87.58 93.44 97.99 99.58 99.81 99.84
2003 99.45 29.60 88.04 94.40 98.12 99.67 99.84 99.84
2004 99.47 28.83 89.91 94.56 98.32 99.61 99.83 99.85
2005 99.43 30.49 83.88 93.65 98.28 99.61 99.82 99.83
2006 99.46 36.43 84.07 94.26 98.27 99.67 99.80 99.84
2007 99.54 50.27 84.90 93.78 98.52 99.64 99.83 99.87
2008 99.55 55.03 85.21 94.87 98.49 99.69 99.86 99.85
2009 99.59 55.19 84.83 95.68 98.75 99.69 99.86 99.88
2010 99.61 56.27 87.39 96.12 98.87 99.73 99.87 99.87
2011 99.62 57.58 87.34 96.36 98.91 99.75 99.87 99.89
2012 99.65 57.82 87.74 96.52 98.90 99.77 99.90 99.91
2013 99.69 63.80 89.76 97.05 99.09 99.79 99.90 99.92
2014 99.69 65.06 89.44 97.33 99.00 99.81 99.90 99.91
2015 99.68 63.88 90.41 97.13 99.27 99.79 99.89 99.92
2016 99.69 64.88 91.20 97.56 99.18 99.79 99.91 99.91
2017 99.66 60.09 88.46 96.92 99.09 99.79 99.91 99.94
2018 99.70 62.97 89.84 97.33 99.31 99.83 99.91 99.93
2019 99.70 63.03 91.27 97.29 99.31 99.82 99.92 99.93
2020 99.71 65.86 91.87 97.61 99.32 99.83 99.89 99.94
2021 99.70 67.33 92.93 97.05 99.21 99.82 99.93 99.92
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among them, an infant with a birth weight of < 1000 g is clas-
sified as a child with extremely low birth weight (ELBWI).
The reason for using this classification is that VLBWI and
ELBWI refer to high-risk babies who belong to early prema-
turity and have a high risk of death. Therefore, the survival
ratio (SR) of VLBWI and ELBWI is usually analyzed as a
criterion of determination of the survival prognosis of pre-
term infants.

SR for ELBWI in Ukraine in 2021 was 67.33 %, which is
2.77 times higher than in 2001 when it was 24.5 %.

SR for VLBWI in Ukraine in 2021 was 92.93 %, which is
1.1 times higher than in 2001 when it was 85.39 % (Table 2).

This increase in the survival rates of children with ex-
tremely low body weight and very low body weight in
Ukraine indicates the development of regionalization of
perinatal care and the effectiveness of perinatal centers
launched in 2010—2014 and is in line with global trends [1,
4,21,22,24].

At the same time, the structure of deaths of children un-
der the age of one year is as follows: conditions that occurred
in the perinatal period raised to 56.9 %, CM raised to 22.2 %
(almost a one-third of cases due to CM of the cardiovascular
system), external causes — 3.47 %, diseases of the respira-
tory system — 3.17 %, infectious and parasitic diseases —
2.7 %, sudden infant death syndrome — 2.11 %, diseases
of the nervous system — 2.5 %, diseases of the circulatory
system — 1.5 %, tumors — 1,15 %.

Over the last decade in the structure of infant losses in
Ukraine the specific weight of certain conditions that ap-
pear in the perinatal period increased by 11.9 %, neoplasms
by 8.1 %, and respiratory diseases by 1.2 %. The share of

sudden infant death syndrome decreased by 42.7 %, ex-
ternal causes of death by 41.1 %, diseases of the nervous
system by 18.8 %, some infectious and parasitic diseases
decreased by 6.9 %, congenital malformations, deformi-
ties, and chromosomal abnormalities by 6.4 %.

Our correlation-regression analysis of live and dead birth
rates with body weight from 500 to 999 grams per 1000 births
live and dead with a proportional perinatal mortality rate
per 1000 births, showed their direct significant relationship
(r = 0.534), which was statistically significant (p < 0.05).
This indicates the existing connection between perinatal
mortality and an increase in the proportion of births of chil-
dren with extremely low body weight.

This is evidenced by the following correlation-regression
analysis of live and dead birth rates weighing from 1000 to
1499 grams per 1000 births, living and dead with a propor-
tional perinatal mortality rate per 1000 births showed only a
direct moderate relationship (r = 0.269) that was statistically
insignificant (p > 0.05)

The correlation-regression analysis of early neona-
tal mortality and morbidity of premature infants per 1000
live births did not show a direct significant relationship
(r = —0.097) and was statistically unlikely (p > 0.05). At
the same time, the correlation-regression analysis of infant
mortality rates per 1000 children and the incidence of in-
fants in the first year of life per 1000 children showed a direct
moderate relationship (r = 0.309), which was also statisti-
cally insignificant (p > 0.05).

However, despite the positive dynamics of the reduc-
tion in infant mortality over thirty years of observation,
Ukraine, according to the European Health for All Data-

base (HFA-DB), still lags far behind

developed countries (Figure 2).
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Ukraine

Commonwealth
of Independent States

Infant mortality rates in Euro-
pean countries were much lower
than in Ukraine: Estonia — 1.5 %o,
Norway — 2 %o, Finland — 2 %o,
Belarus — 2.5 %o, Czech Repub-
lic — 2.6 %o, Italy — 2, 9 %o, Is-
rael — 3,0 %o, Germany — 3,2 %o,
Great Britain — 3,9 %o, Poland and
France — 4 %o, the EU — 3,5 %o,
and the European region — 6,2 %o.
At the same time, Ukraine’s indica-
tor is one and a halftimes lower than
in the CIS countries (Figure 2).

Because of Russian aggression,
we expect a significant increase in
the number of premature births, as
women from the war zone and refu-
gees experience stress and trauma
during the war and are unable to

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

O Early neonatal deaths per 1000 live births
mInfant deaths per 1000 live births
m Perinatal deaths per 1000 births

reach medical facilities, and have to
give birth in poorly adapted condi-
tions. In future we are expecting a
deterioration in infant and child
mortality rates in Ukraine as a
whole, due to the growing share of

Figure 2. Infant, perinatal, and early neonatal mortality

in Ukraine and Europe

children killed in the war. As of July
2022 alone, more than 350 children
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have died and 700 have been injured and disabled as a result
of Russian aggression. The fate of nearly 2000 children cap-
tured by the occupiers is unknown. It should be noted that
more than 330 hospitals in Ukraine have been destroyed, in-
cluding orphanages and maternity hospitals, especially in the
east and north of the country. This will certainly worsen the
quality of care provided to mothers and children, as well as
the fact that many doctors have become refugees and gone
abroad and will not be able to provide care to their patients.
This will be a serious challenge for childhood medicine in
Ukraine, as before the war the staffing of pediatricians did not
exceed 80 % due to significant migration to EU countries.

Throughout the period of our research, we observed a
constant excess of mortality up to 1 year among boys com-
pared to girls: 55.2 % vs. 44.8 %, respectively. It should be
noted that in 1990 this ratio was even more significant —
58.6 % of deaths of boys in the overall structure of infant
mortality against 41.4% of deaths of girls.

It should be noted that the dynamics of reducing infant
mortality in Ukraine has determined the nature and dynam-
ics of trends in perinatal, early neonatal, neonatal, and post-
neonatal mortality.

In the structure of infant death on the 1% place are chil-
dren who died aged 0—6 days, on the 2" place are children
who died aged 28 days to 1 year, on the 3" place are children
who died aged 7—27 days.

The infant mortality rate is highly dependent on the
quality of care provided to infants in the perinatal period
(before, during, and after delivery). It is the assessment
of perinatal mortality that can be used to characterize the
health of newborns and identify problematic issues of medi-
cal care for children and mothers [2, 5, 20]. In 2021, the
largest loss of children in Ukraine was recorded in the first
week of life after birth (41 %), 22 % from 7 to 27 days of
life, the next critical period is the period after 28 days of life,
when 31 % of children died.

The World Health Organization is categorizing the
causes of perinatal mortality as follows: congenital malfor-
mations; obstetric reasons; other causes, including chronic
or acute maternal diseases during pregnancy and childbirth.
At the same time, in Ukraine, the causes of perinatal mor-
tality are dominated by conditions that occurred during
pregnancy and childbirth in premature infants with very
low and extremely low body weight (up to 70 %), second
place (22—24 %) is taken by congenital malformations and
anomalies. In 2021 alone, 1123 children died as a result of
perinatal conditions, which was 0.16 % of the total number
of deaths in the country. This was the main cause of losses
in the perinatal period and accounted for 46.5 % of the total
number of children who died in the perinatal period.

A total of 2413 children died in the perinatal period in
2021 (1551 antenatal deaths, 91 intranatal deaths, and 771
deaths in the first 6 days of life).

The level of perinatal mortality in health care facili-
ties managed by the Ministry of Health of Ukraine for 12
months of 2021 was 9.21 per 1000 live births and stillbirths,
which is almost 1.55 times less than in 1991 (14, 2 %o).

Apparently, this reduction was primarily due to the
creation of a network of level 111 perinatal centers in most
regions of Ukraine with the provision of highly qualified

medical care for newborns, based on the use of modern
medical equipment, help to the regional health care centers
from the Institute of Pediatrics, Obstetrics and Gyneco-
logy named after Academician O.M. Lukyanova (NAMS
of Ukraine) that includes introduction of innovative tech-
nologies, advanced training of medical staff of maternity
hospitals, which contributed to the growth of survival of
premature infants with extremely low and very low body
weight [1, 10].

According to the Center for Medical Statistics of the
Ministry of Health of Ukraine, the reduction in perinatal
mortality was achieved mainly due to a twofold reduc-
tion in early neonatal mortality (from 5.8 %o in 2000 to
2.96 %o in 2021) and a decrease in stillbirth (from 17,2 %o
to 6.27 %o respectively). At the same time, it is necessary
to take into account the fact that according to the “Matrix-
Babies” perinatal audit methodology, the real rate of early
neonatal mortality exceeds the actual rate by 2.2—2.3 times
from year to year, which may lead to an underestimation of
the overall rate of perinatal, neonatal and infant mortality
in Ukraine in general. Failure to take into account the loss
of live births and stillbirths, or unregistered births, is the
main reason for the underestimation of the early neonatal
mortality rate [5, 8].

As can be seen in Figure 2, with the overall positive dy-
namics of the decrease in perinatal mortality in Ukraine, its
level is now 1.4 times higher than the average in the Euro-
pean region (6.7 %o) and the European Union (6.5 %o), but
less than in the CIS countries (10.4 %o). Still this is a high
level of perinatal mortality when we compare Ukraine with
the developed countries of the world. It could be explained
by the high level of perinatal losses in health care institutions
of large industrial centers, which may be related to deficien-
cies in their equipment, insufficient qualification of person-
nel, high morbidity congenital malformations and the nega-
tive impact of a polluted environment.

That is why reducing of such significant perinatal losses
is in a great priority. The negative trend of increasing the fre-
quency of congenital malformations and hereditary diseases
in children of Ukraine may be caused by an increase in the
mutagenic and ecotoxic load on the population of repro-
ductive age, in particular, as medical consequences of the
accident at the Chornobyl NPP, and requires not only the
restoration of ecological environment in regions polluted by
chemicals and radionuclides but also a creation of an effec-
tive system of education of the population about a healthy
lifestyle and nutrition.

All this requires the launch of state and regional pro-
grams and patronage projects in Ukraine to monitor the
health of the future mother, pregnancy condition and
development of the fetus. The introduction of modern
standards of safe childbirth and measures aimed on pre-
serving the reproductive health of young people is also very
important.

The discordant nature of changes in perinatal mortality
at the beginning of the 21 century (Figure 1) was due to the
fact that until 2006, according to Ukrainian legislation, the
perinatal period began from the 28" full week of fetal life
to 7 days after birth. Since 2007, our country has moved to
the world criteria for determining the timing of the perinatal
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period, set by the WHO, when the beginning of the perinatal
period falls on 22 full weeks (154 days) of fetal life.

In the dynamics of observation over the last twenty years,
the specific weight of deaths in the antenatal period remained
practically unchanged, while in the early neonatal period it
is increased by 31.5 % (from 24.3 % to 31.95 %). The level
of the proportional indicator of intranatal fetal deaths for the
period 2001—2021 has significantly decreased from 2.94 per
1000 live births and stillbirths to 0.35, i.e. 8 times.

According to the WHO, the level of perinatal mortality
should be regulated by its high level among those born with
very low body weight (less than 1500 g), which, in turn, is
due to its high level among those born with extremely low
body weight (500—999 g).

Analysis of the proportional perinatal mortality rate
(proportional ratio of birth weight to the total number of live
births and stillbirths in all weight categories) according to
“Matrix-Babies” showed a decrease in perinatal mortality
in Ukraine from 2001 to 2021 by reducing this figure in all
weight groups infants, especially in the group that has weight
less than 1500 g.

It should be emphasized that this was mainly the result of
a significant (more than 5 times!) decrease of the early mor-
tality of children born with a body weight of less than 1000 g
(p <0.01), except for the weight category of 1000—1499 g,
where, on the contrary, an increase was observed (Table 3).

As can be seen from Table 3, perinatal mortality in the
group of births with extremely low body weight (550.17 per
1000 live births and stillbirths) was 2.9 times higher than in
those born with very low body weight (184.14 %o), also 11.3
times higher compared to the group of those born with low
body weight, and 212 times higher than that of those born
with normal body weight (4.51 %o). In the following weight
groups, perinatal mortality is markedly reduced. Perinatal
mortality rates at fetal body weight from 3000 to 3500 g and
from 3500 are minimal (2.37 %o and 2.21 %o, respectively).

In Ukraine we had a significant level of perinatal morta-
lity until 2006 was due to its high level among newborn chil-
dren with weight less than 1500 g (19.58 %o against 7.58 %o
in 2001), and from 2007 — due to a high level among new-
born children with weight 1500 g and more (3.65 %o against
6.73 %o), which in turn was connected with high level

Table 3. Specific indicator of perinatal and infant mortality in health care facilities subordinated
to the Ministry of Health of Ukraine, by individual weight categories for 12 months of 2021

Infant .
Antena- | Intrana- 0-6 days Perinatal 7-27 | 28 days — morta- Percent survival
Weight tal tal days | uptolyear lity after
catego- : N
ries, g Per 1000 live Per 1000 Per 1000 live
births and still- people-bride- births and Per 1000 live births 6 days | 1year
births groom alive stillbirths
500-999 | 307.69 24.25 326.66 550,17 153.94 91.36 571,96 67.33 42.80
1388_ 11894 | 313 70.71 18414 | 4159 | 3090 | 14320 | 9293 | 85.68
1500-
1999 71.89 2.60 29.53 101.82 18.63 22.50 70.65 97.05 92.93
2000-
5499 20.99 1.04 7.86 29.72 4.08 9.32 21.26 99.21 97.87
2500-
5999 5.41 0.26 1.79 7.45 1.15 3.44 6.37 99.82 99.36
3000-
1.59 0.07 0.67 2.33 0.43 1.42 2.52 99.93 99.75
3499
?nBOOrS and 1.21 0.19 0.82 2.21 0.33 1.21 2.36 99.92 99.76
Total 5.92 0.35 2.96 9.21 1.59 2.67 7.22 99.70 99.28
i%sosotha” 191.46 | 11.24 153.10 324,77 50.36 77.76 | 281.22 | 84.69 | 71.88
1500-
5499 32.49 1.40 12.55 46.01 12.17 7.23 31.95 98.74 96.80
2m&_()')ore0 and 2.09 0.15 0.92 3.16 1.68 0.51 3.12 99.91 99.69
Total 5.92 0.35 2.96 9.21 2.67 1.59 7.22 99.70 99.28
i%s(')sotha” 191.46 | 11.24 153.10 324,77 77.76 50.36 | 281.22 | 84.69 | 71.88
jr;l\r()')oreo and 3.69 0.22 1.52 5.41 0.86 2.21 4.59 99.85 99.54
Total 5.92 0.35 2.96 9.21 1.59 2.67 7.22 99.70 99.28
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among those born with a normal birth weight (2500 g and
more). Since 2007 the level of the proportional indicator of
antenatal death of fetuses in the weight category of 1500 g
and more exceeds the corresponding indicator among fe-
tuses in the weight category of less than 1500 g.

At the same time, in 2021, the level of the proportional
indicator of perinatal mortality was high in the group of
newborns with a body weight of 1500 g and more (inter-
mediate and normal body weight at birth), which is 1.4
times higher than the level of the proportional indicator
of perinatal mortality among those who have born with a
low body weight at birth (less than 1500 g): 3.86 %o versus
5.35 %o. This may indicate both the incorrect registration
of births and deaths of children with very low birth weight,
as well as the presence of problems in the organization of
perinatal care in Ukraine, in particular, in the provision
of medical care to the mother and fetus in the antenatal
period.

In order to reduce the level of proportional perina-
tal mortality in newborns with low birth weight (less than
1500 g), which depends primarily on the state of women’s
health before pregnancy, it is necessary to develop an effec-
tive measures for improvement of health care, prevention,
early detection and treatment of extragenital pathology
among girls under 17 and women of childbearing age.

According to the World Health Organization, the ratio
of stillbirths to deaths in the early neonatal period should
be 1 : 1. The number of stillbirths in Ukraine exceeds the
number of infants who died in the early neonatal peri-
od. This ratio decreases over time. If in 2001 there were
3 stillbirths per 1 death, then in 2021 there are almost 2
stillbirths per 1 newborn in the early neonatal period (the
proportional rates of early neonatal mortality and stillbirth
are 2.96 and 5.92 per 1000 of all those born alive and dead
respectively).

As indicated by R.V. Marushko and O.0O. Dudina
(2020), a separate analysis of antenatal and intranatal fetal
deaths in Ukraine shows that the current perinatal situation
in the country is characterized by a significant proportion
of antenatal fetal deaths [5]. Thus, the level of proportional
antenatal deaths of fetuses with weight 1000 g and more in
Ukraine today is 5.92 per 1000 live births and stillbirths.
Therefore, during the period 2001—2021 it has decreased by
2.92 times from 17.3 %o per 1000 live births and stillbirths
in 1991 to 5.92. The significant decrease of this indicator in
2007 was due to official changes in the live birth criteria in
Ukraine and was not due to other objective reasons. How-
ever, in the last 7 years, there has been a gradual increase in
this indicator.

According to the World Health Organization, a high
level of proportional antenatal death of fetuses with weight
1000 g or more among all dead fetuses before childbirth de-
pends on the state of health of the woman before and du-
ring pregnancy, and the state of medical care for pregnant
women in women'’s clinics, obstetrics and pediatric (neona-
tology) hospitals.

Since 2007, the level of the proportional indicator of an-
tenatal death of fetuses in the weight category of 1500 g and
more exceeds the corresponding indicator among fetuses
in the weight category of less than 1500 g, which indicates

shortcomings in the medical care for the mother and fetus
in the antenatal period. The level of the proportional indi-
cator of intranatal mortality (0.35 per 1000 live births and
stillbirths) was high among those children that born with
normal weight (2500 g and more) and low weight (less than
1500 g), which are respectively 0,14 %o and 0.07 %eo.

Among all fetuses that died before the beginning of deli-
very, fetuses weighing 1000 g or more accounted for 76.35 %.
According to the World Health Organization, the high level
of the proportional indicator of intranatal death of fetuses
weighing 2500 g or more indicates the shortcomings that oc-
cur during childbirth with a normal-weight infant.

According to the WHO, about 44 % of all deaths of
children under 5 years of age occur only in the neonatal
period. The structure of the main causes of death of new-
borns in 195 countries of the world: 27 % due to infections
specific to the perinatal period, including pneumonia, 23 %
due to intranatal complications, and 10 % due to congenital
anomalies.

In 2021 the Ukrainian neonatal mortality rate was
4.55 %o per 1000 of all live births. In the dynamics of a thir-
ty-year observation, this indicator decreased by 1.7 times
(in 1991 it was 7.8 %o), primarily due to the introduction of
modern medical technologies into the practice of healthcare
institutions in Ukraine. In 2021 the rate of neonatal mor-
tality of premature infants (29.62 %o) was 51 times higher
than the rate of neonatal mortality of full-term children
(0.58 %0) and 13.8 times the national rate of neonatal mor-
tality of children (2.23 %o).

The leading causes of neonatal mortality were: neona-
tal sepsis and congenital pneumonia (28.2 %), respiratory
distress syndrome (23.7 %), intrauterine hypoxia (19.0 %),
intracranial trauma (9.3 %), and birth trauma (8.8 %).

And if in 1991 neonatal mortality was 56.11 % of the in-
fant mortality rate, then in 2021 it was 63.2 % of the total
rate, which corresponds to global dynamics [5].

In turn, early neonatal mortality accounted for 74.25 %
of neonatal mortality in 1991, and in 2021 this percentage
decreased to 64.1 %. According to the World Health Organi-
zation, the proportional rate of early neonatal mortality for
babies with weight 1500 g or more should be equal to 1 per
1000 of all live births and stillbirths.

In Ukraine during 2021 this indicator was 2.94 per 1000
of all live births and stillbirths, which does not correspond
to global trends. In the dynamics of a thirty-year observa-
tion, this indicator decreased by 2.84 times (in 1991 it was
8.4 %o0), primarily due to the introduction of the latest peri-
natal medical technologies.

In the structural distribution of infants, who died at the
age of 0—6 days in 2021, the weight category of less than
1500 g (49.28 %) prevails. Particular attention is paid to in-
fants with normal birth weight (2500 g and more), who died
at the age of 0—6 days (29.31 % of all deaths among this age).

The level of the proportional indicator of early neonatal
mortality in the weight category of 1500 g and more for all
years exceeds the corresponding level in the weight category
of less than 1500 g. Only since 2017 this ratio has slightly
changed. In 2021 it was 1.49.

According to the perinatal audit using the “Matrix-Ba-
bies” method, despite the positive dynamics (6.3 %o — in
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2001, 3.87 %o — in 2010, 2.94 %o — in 2021) the propor-
tional indicator of early neonatal mortality among Ukrai-
nian babies with a birth weight of more than 1500 g exceeds
the corresponding standard by 1.5 times, which may be due
to deficiencies of obstetric care before and during childbirth,
as well as neonatal care. Despite a significant reduction in
the rate of early neonatal mortality in the weight category of
1500 g and more from 3.62 per 1000 live births and stillbirths
in 2001 to 1.49, in 2020 its level still does not meet interna-
tional standards.

According to WHO data, the actual level of early neo-
natal mortality of babies in Ukraine may be significantly
underestimated. According to this method, if the weight ca-
tegory of newborns with a body weight of 1000—1499 g was
less than 1 %, then the real level of early neonatal mortality
in Ukraine may be higher than the actual one by almost 2
times, which may be due to deficiencies of obstetric care be-
fore and during childbirth and neonatal care. It is also pos-
sible to undercount early neonatal mortality: this is a part of
unaccounted-for losses of live births and stillbirths, i.e. un-
registered births [1, 8]. The potential for reducing the level
of early neonatal mortality in this weight category depends
on the quality of care for infants before discharge from the
hospital.

A reserve for improving of Ukrainian children’s health
and reducing of perinatal losses, the formation of morbidity
and disability of children should be an effective regionalized
system of three-level neonatal care, with the creation of
modernly equipped perinatal centers of the [I—III level and
the implementation of the modern technologies based on
evidence-based medicine. A separate task is to restore the
work of perinatal centers that suffered as a result of the war
in Ukraine.

An important resource for reducing the level of infant
and perinatal mortality in Ukraine and increasing the birth
rate should be the stabilization of the sociopolitical state of
the country and appropriate international assistance in re-
storing the health care system, aimed at improving of both
the somatic and reproductive health of future parents, pri-
marily mothers. It should form in them a conscious and ap-
propriate attitude towards future parenthood and care for
the newborn.

An important component is the resumption of work in
the regions of the country “Youth Friendly Clinic” to en-
sure continuous educational teamwork of specialists in vari-
ous fields with adolescents and young people to break bad
habits and prevent risky sexual behavior and prevent sexually
transmitted infections.

Currently all Ukrainian newborns are tested free of
charge for 4 hereditary diseases: hypothyroidism, phenyl-
ketonuria, adrenogenital syndrome, and cystic fibrosis.
Thus, it is extremely important for Ukraine to expand from
4 to 21 mandatory early neonatal screening programs for
severe orphan diseases, but, unfortunately, this initiative
of the government may be suspended due to the war. This
screening program can work according to world standards
only in the case of creating a state electronic information
system for neonatal screening, because in Ukraine early di-
agnosis of orphan disease takes up to 2—3 weeks, unlike EU
standards.

Only in the USA the full implementation of the prena-
tal screening program has led to a significant decrease in
perinatal mortality of fetuses and newborns with congeni-
tal anomalies and a significant increase in early intrauterine
mortality up to 24 weeks of gestation [12].

Undoubtedly, an important resource in reducing the infant
mortality rate in Ukraine is the increase of the number of chil-
dren who are breastfed under the age of 1 and the reduction in
the amount of operative obstetric interventions in the physi-
ological process of childbirth. It is also necessary to continue
systematic work on improving the qualifications of the medi-
cal staff of women’s consultations, maternity homes, and chil-
dren’s hospitals in order to master modern clinical protocols
for providing care to pregnant women and newborns and pro-
viding them with the latest medical and diagnostic equipment.

Conclusions

In Ukraine after reaching a maximum in 2012 to
11.2 %o, there has been a significant decrease in the birth
rate by 47 % in the last 8 years due to the deterioration of the
socio-economic development of the country because of the
pandemic and the ongoing war.

Infant mortality, perinatal mortality, early neonatal mor-
tality, and stillbirth rates in Ukraine have more than halved
in 30 years and are lower than in the CIS countries, but still,
exceed those in the EU.

The downward trend was specific for all components of
perinatal mortality; more for intranatal mortality, less for
early neonatal mortality, whose share in the structure has in-
creased in recent years, which requires improving the qua-
lity of medical care for newborns and antenatal care. The
fact that early neonatal mortality rates in Ukraine may be
underestimated due to shortcomings in the registration of
live births and stillbirths is worrying.

The main causes of perinatal mortality in Ukraine were
congenital malformations and conditions that appears du-
ring pregnancy and childbirth in women who give birth to
children with very low and extremely low body weight, the
specific share of which is increasing.

An effective way to reduce child losses in Ukraine during
the last decade was the implementation of modern perinatal
technologies to prevent pathological conditions of mothers
and babies with extremely low and very low body weight, the
creation of a network of perinatal centers in the regions of
the country with the help of international aid with proper
conditions for safe childbirth, timely diagnosis and treat-
ment of congenital malformations and conditions arising in
the perinatal period.

An important resource for reducing infant and perina-
tal mortality in Ukraine and increasing the birth rate will be
the stabilization of the sociopolitical situation in the coun-
try and appropriate international assistance in restoring the
health care system, aimed at improving both somatic and
reproductive health of future parents, especially mothers,
forming in them a conscious and proper attitude to future
parenthood and care for the newborn.

The expansion of mandatory early neonatal screening
programs from 4 to 20 is extremely relevant for Ukraine.
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"HauioHaAbHM meandHW yHiBepcuteT imeHi O.O. boromonss, M. Kuis, YkpaiHa
2AHIMPOBCHKN ASPIKABHUN MEANYHWV YHIBEpCUTeT, M. AHINPO, YkpaiHa
SHALIOHQABHWET YHIBEPCUTET OXOPOHM 3A0POB ST YkpaiHu imeHi [.A. LLyrvka, m. Kuis, YkpaiHa

L leHTp MeamyHoi ctatmucTkm MO3 YikpaiHm, m. Kuis, YkpaiHa

HapoA>)XYBAHICTb, NEPUHATAABHO CMEPTHICTb | MOAIOKOBO CMEPTHICTb B YKPAIiHi:
eBoAIoLis 3 1991 A0 2021 poKY i CYHACHI pU3NKK

Peslome. Ykpaina e omHicio 3 HaitbimHimmx kpaiH €Bpomnu,
sIKa 3apa3 3a3Ha€ pociiicbKoi arpecii, i Ha TJi BUCOKOI CMepT-
HOCTi OCTAaHHIMM ACCATWIITTSIMU CTaOUIBHO 3HMKYETHCSI HapO-
JUKyBaHiCTh — Ha 47 %, a MMOKa3HUKM IUTSYO]I i TepUHATAIbHOT
CMEPTHOCTI 3aJIMIIAIOThCSI OMHUMU 3 HaliBUIIMX y €Bpori. [To-
Ka3HUKM MaJloKOBOI CMEPTHOCTI, MepUMHATaJIbHOI CMEPTHOCTI,
pPaHHBOI HEOHATAJIbHOI CMEPTHOCTI i MEPTBOHAPOIKYBAHOCTI B
VYkpaini 3a 30 pokiB 3MEHIIWINCH OiIbIIIE HiXK YABIYi i € MEHIIIN-
MU, HiX y kpaiHax CH/I, ajie moKu 110 MepeBUIIYIOTh aHAJIOTiuHi
nokasHuKu B kpaiHax €C. TpeHa 10 3HUXKEeHHsI OyB XxapakTep-
HUM ISl BCiX CKJIAJOBUX IEepUHATAIbHOI CMEPTHOCTI; Oisblie
[T iHTpaHaTaJIbHOI CMEPTHOCTI, MEHIIIE — JJIsI PaHHBOI HEo-
HaTaJbHOI CMEPTHOCTI, YMSI MATOMA Bara y CTpYKTypi B OCTaHHi
POKM 3pociia, 1110 BUMArae rmokpaiiaHHs IKOCTi HaaaHHs MeIuY-
HOI IOTTOMOTY HOBOHAPOJIKEHUM 1 BXKUTTS 3aXOJIiB 1100 aHTe-
HaTaJbHOI OXOpOoHU TToaa. He Moxke He TypOyBaTu (hakKT MOXK-
JIMBOTO 3aHMKEHHSI MOKa3HUKa paHHbOI HEOHATaJIbHOI CMEpPT-
HOCTI B YKpaiHi uepe3 HelOoJiKK B 00JIiKY HApOJIKEHUX XKUBUMU
i MEpTBOHAPOKEHUX. YPOIKEeHi Baay PO3BUTKY Ta CTaHU, IO
BUHUKJIM B MIEPUHATATLHOMY TIEPiOfii B AiTel 3 AyXe HU3bKOIO
Ta eKCTPEMaIbHO HU3bKOIO MACOIO TiJla, JOMiHYIOTh Cepel MpU-

YUH TepuHaTaabHOI cMepTi B YKpaiHi. EdekTuBHUM HUISIXOM
3MEHIIEHHS AMTSIYMX BTpAT B YKpaiHi MPOTIrOM OCTaHHLOTO
NEeCSITUPIUUs CTaJo0 BIPOBAIKEHHS CyJaCHMX IMepUHATaTbHUX
TEXHOJIOTil UIsT 3a100iraHHs MaTOJIOTiYHUM CTaHaM Y TTOPOIiIb
i HEMOBJISIT 3 €KCTpEeMalbHO HU3bKOIO i Ay*Ke HU3BKOIO Macoo
Tija, MPOMOBXEHHSI CTBOPEHHS i BiTHOBJIIGHHS Mepexi rnepu-
HaTaJbHUX LEHTPIB i HAJEXXHUX YMOB Il O€3MeUHUX TOJIOTIB y
perioHax KpaiHU 3a JOIIOMOTOIO MiKHAapOIHOI JOIIOMOTH, CBO-
€YacHOl MiarHOCTUKMU ¥ JIiIKyBaHHSI CTaHiB, 1110 BUHUKAIOTH Y
rnepuHaTaJIbHOMY Mepiofi, i BpOMXKEHUX Bal PO3BUTKY. Baxkiu-
BUM PECYPCOM 3HUKEHHS TUTSYOI i MepUHAaTaIbHOI CMEPTHOCTI
B YKpaiHi i1 MiaBUIIEHHS HAPOMXXYBAHOCTI CTaHe cTabimi3alris
COIiaJIbHO-MOMITUYHOI CHUTYyallil B KpaiHi Ta BiAINOBiIHA MiX-
HapoJHa IOMOMOTa y BiTHOBJIEHHI CUCTEMU OXOPOHU 310POB’sl,
CIpSIMOBaHa Ha MOKpAIIaHHS SIK COMaTUYHOTO, TaK i PEerpoayK-
TUBHOTO 310POB’sI MaltOyTHIX 6AaThKiB, 0COOIMBO MaTepiB, Hop-
MYIOUM B HUX CBiOME Ii TpaBUJIbHE CTABJICHHS 10 MaliOyTHHOTO
0aTbKiBCTBA i JOTJISIY 32 HOBOHAPOIKEHUM.

Ki11040Bi €J10Ba: HapomKyBaHiCTh; MATIOKOBAa CMEPTHICTB; Ie-
pUHaTaJIbHA CMEPTHICTh; MEPTBOHAPO/IXKYBAHICTD; MTepUHATATbHI
LIEHTpU
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T AHIMPOBCHKM AEDIKABHUA MEAMYHWI YHIBEpCUTET, M. AHIMPO, YkpaiHa
’[TOATABCHKV AEPIKABHUM MEAMYHV YHIBEpCUTET, M. [TOATABQ, YkpQiHa

BNAMB NOEAHAHOI Tepanii COAIMU KAAbLIO i BiTamiHOM D
HO eKCKpeLito MAKPO- i MIKpOeAeMEeHTIB i3 ceyelo
B AiTe PAHHbOrO BiKY

Pestome. Axmyaavnicmo. Hayxoeum mpendom cyuacroi meduyunu € yceioomaenns eaxcaueoi poai gimaminy D i
Kanvyiro 6 opeanizmi aodunu. [lpomsaeom ocmaHuix poKie 6i03HaA4AEMbC 3POCMAHHS NOWUPEHOCMI Hed0CMamHbol
3abe3neueHocmi Kaavuiem ceped nonyasayii arodeii — sk dopocaux inougidyymie, mak i dimeil. OcHo8HUM mepanes-
MUYHUM Memo0oM NONOBHEeHHs Oeghiyumy Kaavuito € 3acmocysants npenapamise Ca i eimaminy D. Mema pobomu:
BUBUEHHS NAUBY NOEOHAHO20 3acmocy8anHs npoginakmuunux 003 Ca i eimaminy D Ha ekckpeuyiro makpo- i mikpoene-
Menmig i3 ceuero 6 dimeil paHHb020 GIKY Ui BCMAHOBAEHHS BIPO2IOH020 83AEMO38 I3KY Midc OANAHCOM OCHOBHUX MAKPO- |
mikpoenemenmie. Mamepiaau ma memoou. I1io nawum cnocmepedicenHam nepedyeano 36 Kainiuno 300posux dimei
PAaHHb02O GIKY, AKI npomsaeom 2 micayie ompumyearu npenapam Kanvyukep 2,5 ma 3 paszu na 000y. Jlocaioncenns emic-
my Makpo- i Mikpoenemenmia y ceui npogedeHo Memooom OnMmuKo-emicitinoi cnekmpomempii 3 iHOYyKmMU8Ho-36 13aH0H0
naasmoro. Cmamucmu4Huil aHaniz ompumManux pe3yabmamie npoeoouU 3 BUKOPUCMAHHAM NAKema npuKAaoHux npo-
epam Statistica 6. 1 3a donomoeoio nepcoranvHo2o komn ilomepa Ha 6aszi npoyecopa Intel Pentium. Pezyavmamu. [Ipo-
6edeHe 00Cni0NceHHs nPOOeMOHCIPYBAN0, W0 HAlIOAbIUA KOHYenmpayis 6 ceui 6yaa xapakmepha daa Na, K, S (e/n);
cepeodniil pisens kKonyenmpauyii é ceui cnocmepieascs ¢ Ca, Mg, P, B, Zn, 6in koausaécs é dianasoni 6io 96,4 me/n
onsa Mg i Zn do 626,2 me/n das P; dyce Husvka KonueHmpauis é cei — Hudicue 3a 1 mke/n — gidsnauanacs é Pb,
Cd, Mn, Ni, Cr. I[loednane 3acmocysanns coneii Ca i gimaminy D 8ipoeiono 3mint08ano pieeHv exckpeyii deskux ma-
Kpo- i Mikpoenemenmie i3 ceuero, w0 XapaKmepusyeanocs 3HudiceHHam Konyenmpayii Mg — 3 239,3 + 21,1 me/a do
96,4 % 8,8me/a(p <0,01), Na—33873,4 %5006, 1me/a002501,6 £275,4me/a(p<0,02),S—31241,2+ 111,3me/n
do 719,6 £ 58,3 me/n (p < 0,05); P— 3 626,2 £ 62,7 me/a do 273,6 = 39,6 me/n (p < 0,05) y ceui. Bcmanosaeno, wo
npogiraxmuunuil npuiiom npenapamy Kanrvyukep cnpuse niompumyi 6asrancy Ca i P 3a60aku peeyaayii akmuerHocmi
exckpeuii P. 3nucenns exckpeuii Zn i3 ceuero nicas npoghinakmuuHoeo Kypcy no€onanoeo npuilomy kapoonamy Ca i i-
maminy D 3a6e3neuye nideuwents peaucmeHmuocmi 0o iHgheKyiliHux aeeHmie 3a paxyHox aHmMuoKCUOaHmMHOI, npomu-
3ananvHoi, IMyHOMOOyar040i | npomueipychoi énracmueocmeil Zn. Bucnoexu. Iloconane 3acmocysanns kapoonamy
Ca i ¢simaminy D (npenapam Kaavyukxep) npomseom 2 micauyie cnpuse 3ampumuyi YUHKY, Wo 00YMOBAHOE IMYHOMOOYAH0-
rouUill eghekm npenapamy, NPUCKOPIOE eAiMiHAYito KaoMiro, AKULL MAE 8UpadiceHy MoKcu4Hy 0iro, i pecyaoe aKmugHicmo
exckpeuii P. Buxopucmanns npenapamy Kaavyuxep y pekomendogaHiii 003i 2,5 ma 3 pasu nHa do0y npomseom 2 micauie
Xapakmepu3syemocs 8UCOKUM npoghinem be3nexu i moxce 6ymu pexomerndosane 0imsam paHHboeo GiKy, 0co0AUB0 3 epyn
DUBUKY DO36UMKY HeA0OCMAamHOCmi Kanvyiro.

KiouoBi cioBa: oimu pannvoeo sixy; eimamin D; kaavyiil; makpo- i mikpoesemenmu 6 ceui
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Bctyn

Kanpbuiii € HaliBaXJIMBIILIUM MaKpOeJIeMEHTOM JIIOI-
CbKOTO opraHi3my. BiH 6epe yyacTb y YucaeHHUX 6ioJ10riu-
HUX TMpoLecax — Bil MiHepasli3auii KiCTOK i CKOPOUYEHHS
M’SI30BUX KJIITUH JIO Tiepenadi HepBOBUX iMITYJIbCiB, BHY-
TPIIIHBO- i MO3aKIITUHHMX curHamiB [37]. Y manwmit gac
BiJI3HAYAETHCS MOIIMPEHHS HEAOCTaTHOCTI 3a0e3IeYeHoC-
Ti KaJIbLiEM cepell MOIyJIsiiii Joaeil — SIK JOpOCIuX iH-
IUBIOYYMiB, TaK i miTeil. 3 oIJIsAmy Ha Te, IO aKyMYJISIIis
kanpito (Ca) B opraHi3Mi JIIOAWHY TIepeBaXkKHO Big3Haya-
€ThCS B IEPIIili MOJIOBUHI XUTTS, aAeKBaTHE CIOXHBAaH-
Ha Ca y 1eil nepion XKUTTEBOTO LMKIY pOOUTh OCHOBHUM
BHECOK Y 3aI0o0iraHHsI pO3BUTKY KaJbllili3aJexKHUX I1aTo-
JoriuHux ctaHiB [39]. 3actocyBaHHs mpemnapatiB Ca i Bi-
TamiHy D BBaXXaloTb OCHOBHUM T€pareBTUYHUM METOJIOM
nonoBHeHHs nedinuty Ca. BignoBigHo 10 Tio6GaibHMX
pekoMmeHauiii 1060Bi no3u Ca, HEOOXiaHI IS MTiATPUM-
KM 1o3uTHBHOTO OanaHcy Ca, BapilooTh 3aJIeKHO BiJl BiKY,
cTaTi i IesIKMX reHeTUIHMX (haKTOPiB i (haKTOpiB MOBKILIS.
OntumanbHOIO 10008010 103010 Ca [Jisl IiTel, 1110 TTOKPU-
Bae€ ix moTpebu, BBaxaroTh 400—1150 Mmr, a Bitaminy D —
400—4000 O/l 3anmexxHO Bim BiKy # rpynu pusuky [12, 22,
33, 37].

ITokazaHo, 1110 3acTocyBaHH: npemnapatiB Ca i BiTaMiHy
D BrimuBae Ha 0OMiH Pi3HUX MaKpo- i MiKpOeJIeMeHTiB [28,
29, 34]. OnHak BIJIMB MOETHAHOTO 3aCTOCYBaHHS IMperna-
pariB Ca i BitaMiHy D Ha ekckpellito Makpo- i Mikpoee-
MEHTIB i3 ceuero MpakTUYHO He BUBUCHO.

MeTo10 11iei poOOTH CTaJI0 BUBYEHHS BIUTMBY MOEIHA-
HOTO 3acTOoCyBaHHS TpodisakTuyHux 103 Ca i BitaMiHy D
Ha eKCKpeIIilo MaKpo- i MiKpOeJIEeMEHTIB i3 ceuelo B IiTeit
PaHHBOTO BIKY.

MaTepiaAn Ta MeToAmn

Hamu Oyno mpoBeneHO OOCTIMKEHHS BIUIMBY IIpe-
napaty Kanbiukep y aiTeli paHHbOTO BiKy Ha €KCKpellilo
Makpo- i MikpoeneMeHTiB i3 ceueto. [lig HammM criocte-
peXXeHHsM TepebyBajio 36 KIiHIYHO 3M0pOBUX AiTel paH-
HBOTO BiKY, SIKi TPOTSATOM 2 MiCSI1IiB OTpUMYBAJIU TTpenapat
Kanbiukep 2,5 ma 3 pasu Ha n00y. [Ipenapar Kanbiu-
Kep BUpoOHULTBA «IHIOKO Pemenic Jlimiten» mist «EBpo
Jlaiicdkep JItn» (Inmisi/Benuka BpurtaHist) BUITycKaeTbes y
dopwmi cycrieHsii st mpuitoMy BCepeanHy, 5 MJI CyCcreH3il
MicTaTh 625 Mr Kapoonarty Ca (ekBiBajieHTHO 250 MT erte-
MEHTapHOro Kajbuiio) i 125 MO sitaminy D, (xosexaib-
mudepony). Ilpenapar Kampumkep mo3BoJIeHUI IUIST 3a-
CTOCYBaHHS MiTSIM 3 1 MicCsILIsT XKUTTS.

JocnigkeHHsT BMIiCTy Makpo- i MIiKpOEJIEMEHTIB Yy
ceui IPOBENEHO 3a JOIOMOIOI0 ONTUKO-eMiCiliHOro
CIeKTpOMeTpa 3 iHAYKTUBHO-3B’s13aH0I0 11azMo iCAP
7000 Duo (momgudikanis iCAP 7200 Duo) ¢ipmu Thermo
Fisher Scientific 3 koM’ toTepHOI0 MPUCTABKOIO JIJIsSI aB-
TOMAaTUYHOTO OOYMCJIEHHSI BMIiCTYy Makpo- i Mikpoele-
MEHTIB.

CTaTUCTUYHUI aHajli3 OTPUMAHUX pe3yJIbTaTiB IIPO-
BOJMJIM 3 BUKOPUCTAHHSM TaKeTa MPUKJIAIHUX MPOrpam
Statistica 6.1 (Noe AGAR909E415822FA) 3a momomororo
MEePCOHAIBHOIO KOMIT'IoTepa Ha 0a3i mpoiecopa Intel
Pentium 4. 3ayexxHo Bim pe3yabTaTy NepeBipKM 3aCTOCOBY-
BaJIMCh MapaMeTPUYHi i HemapaMeTpU4IHi METOIU CTaTUC-

TUKU. JIJ1s1 OLliHIOBAaHHS B3a€EMO3B’SI3KY MiX KiJIbKICHUMM
O3HaKaM{ BUKOPHMCTOBYBAJIM KOpESILIMHMI aHali3 3a
MeronoM [lipcoHa, a MixX IKICHUMM O3HaKaMu — Hemnapa-
MeTpUUYHUI paHToBUil aHai3 CriipmeHa. Jlo yBaru Gpanu
TiJIbKY icTOTHI 3B’s13kM (p < 0,05).

Pe3yAbTaT TO OGrOoBOPEHHS

[Moennane 3actocyBaHHs coneit Ca i Bitaminy D Bipo-
TiTHO 3MIHIOE piBeHb €KCKpellii IesIKMX MaKpo- i MiKpo-
eJIEeMEHTIB i3 ceuero. HeoOXinHO Bin3HAYNTH, 1110 3HAYECHHS
€KCKpellil MaKpo- i MiKpOeJIEMEHTIB i3 ce4elo B 00CTEXKEHUX
niTeii nmepeOyBaiu B Mexax (izionoriuHoi Hopmu (Taou. 1).

Haii6inbina KoHlieHTpallisl B cevi OyJia XxapakTepHa st
TakMX MakpoejieMeHTiB, sk Na, K, S (r/n); cepeaHiii pi-
BeHb B ceui crioctepiraBcsa B Ca, Mg, P, B, Zn, BiH Konu-
BaBc# B Iiara3oHi Big 96,4 mr/n misg Mg i Zn 1o 626,2 mr/n
g P; myxe HU3bKa KOHIIEHTpAllisl B ce4i — HMXKYE 3a
1 Mxr/n — Bin3dHauanacst y Pb, Cd, Mn, Ni, Cr. OrpumaHni
3HAYEHHsI KOHIIEHTpallii MaKpo- i MiKpOeJIeMeHTIB y ceui
Y3rOJKYIOThCSl 3 JAaHUMU TOAIOHUX mociimxens [13, 14,
23, 36].

PiBeHb meskux MiKpoeJIeMEeHTIB 10 ITOYaTKY ITPOBEACH-
Hs Teparlii mpernaparoM Kanblykep KopeaioBaB i3 4acToo
rocTpolo pecripatopHolo iHdexitieto (I'P1). Tak, 6iibIi Bu-
coka yactora I'PI criocrepiranacs B aiTeii 3 IepBUMHHO 3HU-
KeHoto ekckpeliero Ca (r = —0,35) i3 ceuelo.

ITin BriMBoM mpodiakKTUYHOTO MPUAOMY MpenapaTy
Kanpiimkep BinOyBanacsi 3MiHa €KCKpellil MaKkpoeJaeMeH-
TiB, 1110 XapaKTepu3yBajaacs 3HMXKEHHSIM KOHLIEHTpallii Mg
3239,3 + 21,1 mr/n no 96,4 + 8,8 mr/n (p < 0,01), Na — 3
3873,4 £+ 506,1 mr/m mo 2501,6 = 275,4 mr/n (p < 0,02),
S—31241,2 £ 111,3mMr/a 10 719,6 + 58 .3 mr/n (p < 0,05);
P —3626,2 + 62,7 mr/n no 273,6 + 39,6 mr/n (p < 0,05) y
ceui (tabm. 1). [Ipuitom npenaparty KaabLumkep HECYTTEBO
BIIMBaB Ha eKckpelito K i Ca i3 ceuero. BincyTHicTb 30i1b-
LIeHHS PiBHS KaJbLiiypii micjs mpodilakKTUIYHOro Mmpu-
iomy mpernapary Kanbiikep CBim4uTh MPO aneKBaTHICTh
KypcoBoi no3u coseit Ca.

LlikaBo Te, 1o Teparmis npenapatoM Kambuukep, He
BUKJIMKAIO4M 3MiH eKcKpellii Ca, MpU3BOIUTD 10 3HUKECH-
Hs1 ekckpellii P. 3HrmxeHHst ekckpeltii P micist nmpodinak-
TUYHOTO Kypcy npenapaty Kaisuukep, iMoBipHO, 00YMOB-
JIeHe BIUIMBOM $IK KapOoHary Ca, tak i Bitaminy D. Tak,
rnmoxasatno, mo Ca Hamae iHTiOylouy miro Ha abcopOuito P
y TpaBHOMY TpakTi [19]. ¥ Toli ke yac KaJbLUTPio CIipu-
sI€ BCMOKTYBaHHIO P y KUIIIEUHUKY, MOCUIIOIOUYM eKCIIpe-
cilo HaTpili3ajexkHOro KoTpaHcIoprepa ¢docdaTiB TUILY
IIb SCL34A2/Npt2b (sodium-dependent phosphate co-
transporter type 1Ib) [17, 18, 30]. 3 iH1I0rO 60KY, KaJbll1-
TpioJl iHAYKY€e eKCIpecilo HaTpieBo-(ochaTHUX KOTpaH-
croptepiB SLC34A1/NaPi-1Ia, SLC34A3/NaPi-llc, saxi
pO3TallloBaHi B amiKaJbHili MeMOpaHi IIITKOBOI OOIsIMiB-
KW EIITeTiOLUTIB HUPKOBUX MPOKCUMATbHUX KaHAJbIIiB,
3yMOBJTIOIOUM peabcopbirito P y HupKax i 3HMKEHHST 1i0ro
ekckpelii i3 ceueto [8, 11]. Otxe, BiTamin D, skuii mic-
TUTbCS B Tipernapati Kajnbliukep, MoXe CpusiTh 3HUXKEH-
HIO piBHS eKcKpelrii P i3 cedyero. Ha Hamry mymKy, moenHane
3actocyBaHHs cojieil Ca i Bitaminy D crmpusie migTpumiti
6anancy Ca i P, y Tomy 4McCIi peryaiom0du aKTUBHICTb €KC-
Kpeii P.
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3HIKEeHHST KOHIIeHTpallii Mg y cedi Ha T/ mpuiiomy
npernapary Kanbiykep, iMOBipHO, OOYMOBJIEHO aHTa-
roHizamom Mg i Ca B mnpoueci abcopOl1ii IMX eJIEMEHTIB y
TpaBHOMY TpaKTi. Tak, MpoIeMOHCTPOBAHO, 1110 30ibIIEH-
Hs1 KoHUeHTpallii Ca y JIOMeHi TpaBHOTO TPaKTy NMPU3BO-
AT 0 MPOTPECUBHOTO 3HWXXEHHSI BCMOKTYBaHHSI Mg [4,
35]. CnoxuBanHst Ca y 103aX, sIKi 3HAUYHO MEPEeBUILYIOTh
iforo m060Bi MOTPeOU, MOXKe TTPU3BECTU IO HETaTMBHOTO
bamancy Mg [24].

Bimomo, mo S, mopsia 3 Ca i P, mocigae 4ginbHe Miciie
B CTPYKTYpi BMIiCTy MakpoOeJeMEHTIiB B OpTaHi3Mi JIOdu-
HU. OCHOBHUM JIK€pEJIOM, IO IMOMOBHIOE 3aracu CipKu
OpraHiaMy JIIOAMHU, € aMiHOKHCJIOTH, 30KpeMa LIMCTEeiH i
He3aMiHHa aMiHOKKCIIOTa — MeTioHiH [26]. BpaxoByroun,
o crofyku Ca 3 METiOHiHOM BCMOKTYIOTbCSI HE 3a paxy-
HOK TacuBHOI 11(y3ii, a 3a J0MOMOro0 eHEProBUTPATHUX
crnetriyHUX TpaHCIOpTePiB [3], MOXKHA MPUITYCTUTH, 110
npu3HavyeHHs npenapartiB Ca 3HUXKYE MOTEHIIHI MO -
BOCTi BCMOKTYBaHHSI HOCIiB S, 1110 il MPU3BOAUTD /10 3MEH-
ILIEHHs PiBHS eKCKpellii S i3 ceuero.

Taxkox mix BriuBoM IpodiIaKTUIHOTO Kypcy IIperapa-
Ty KanpLukep y miteit 3MiHIOBaIacs aKTUBHICTh €KCKpellii
IeSIKIX MiKpOeJeMEHTIB, BimOyBajocs IMiIBUILIEHHS KOH-
uentpauii Cd 3 0,045 + 0,005 mxr/n go 0,31 £ 0,11 Mkr/a
(p <0,05) i 3HMKEHHST KOHIIeHTpallii Sr3 61,9 £ 6,0 MKr/1

1o 44,7 £ 2,6 mxr/a (p < 0,05), Zn — 3 96,4 £+ 22,9 mxr/n
10 36,8 + 5,6 Mmxr/ny ceui (p < 0,05) (taba. 1).

Cepen Baxkux MertaiiB Cd € HalOLIbII TOKCUYHUM
MikpoesieMeHTOM, i Bucokuii pibeHb Cd y ceui acomiiioBa-
HUI 3 HECTIPUSITIIMBUMU HaCJigKaMU JJIsI 3[I0POB’Sl JliTei
[5, 21, 25]. Binpuricts Cd moTtparisie B opraHi3m JIOIUHA
y BUTJIsiai okeuny kaaMmio (CdO) yepes opraHu TUXaHHS,
i HeBenmka yactuHa Cd (1—10 %) y BUDIIsAi XJIOpUIY Kas-
Mito (CdCl,) BCMOKTY€ETbCS B KULIEYHUKY. Y 3B’A3KY 3 LIUM
HEoOXigZHO HAroJIOCUTH, 110 BHcoKa KoHueHTpauisd Cd y
ceui € XapaKTepHOIO 03HAKOIO TIOTIOHOKYp1IB [9, 20], a Ta-
KOXK XapaKTepHa ISl JIIOAEH, SIKi MPOXUBaIOTh Y 30Hi po3-
TalllyBaHHSI MPOMMCIOBOro BUpoOHuUNTBa [42]. B iHauBi-
JYyMiB-HEKYpPIIiB OCHOBHUM IILJIsIXOM HaaxomkeHHs: Cd B
opraHi3m € nepopaibHuii 1six. [IpogeMoHCcTpoBaHoO, 110
couti Ca nepenkoaxaoTb BcMokTyBaHHI0 Cd y TpaBHOMY
tpakTi. Tak, cnoxkubaHHst Ca y KigbkocTi 150—5000 Mr/xr
edekTUBHO 3HUXYE BimHOCHY OiomoctyrmHicth Cd 3 31—
80 % no 8,5-29 % [40] i 3anmobirae TOKCUYHUM edeKTam
Cd abo 3meHiye ix niposiB [7, 41]. Bitamin D Takox 3HU-
KY€ PU3UK PO3BUTKY IUCOPYHKINI HUPKOBUX KaHAJIBIIIB,
cnpuunHeHoi Cd [6]. [IpogeMOHCTpOBaHO, 1110 MOEIHAHE
3acTocyBaHHs mpemnapatiB Ca i Bitaminy D edekTtuBHO
3HIKYy€e piBeHb Cd y cupoBaTLi KpOBi i1l MOKpaIIy€e eKC-
kpetito Cd i3 ceuero [10].

Ta6nuys 1. Bnaue npoginaktnyHoro kypcy kapo6oHarty Ca i BiramiHy D Ha BMiCT Makpo- i MikpoesnieMeHTIiB
y cevyi giteii paHHbOro BiKy

. BmicT MaKpo- i MiKkpoenemeHTiB y cevi L
MiKMaKpo- : ®disionoriyHuii piBeHb . . . Xapal_('rep BIpOFIJ:!,HICTb
poeieMeHTH M (nepuenTuni 25-75) [13] o nikyBaHHa | Micnga nikyBaHHA 3MIH 3MIH
MaKkpoenemeHTH
Kanii (K), mr/n 2320 (673-5200) 1253,6 £ 170,0 1191,9+121,3
Kanbuint (Ca), Mmr/n 94 (21,8-227,0) 180,9+17,2 141,3+15,3
MarHin (Mg), mr/n 49,8 (5,0-130,3) 239,3+211 96,4 £ 8,8 { *
Hatpii (Na), mr/n 2050 (393-4760) 3873,4+506,1 | 2501,6 +275,4 2 *
Cipka (S), mr/n 483,0 (120-1080) 1241,2+111.3 719,6 £ 58,3 2 *
docdop (P), mr/n 507,0(107-1275) 626,2 + 62,7 273,6 + 39,6 d *
MikpoenemeHTn
AntomiHin (Al), MKr/n 3(<2-6,6) 2,1+0,2 1,2+0,4
Bapiit (Ba), MKr/n 2,9(0,3-11) 2,4+0,3 1,9+0,3
Bop (B), MKkr/n 303,5(151,7-448,7) 155,8 + 25,9 133,2+ 14,6
3anizo (Fe), MKr/n 8,2(<1-18) 43+0,5 45+0,5
Kagmin (Cd), MKr/n 0,23(<0,1-0,58) 0,045 £ 0,005 0,31+0,11 T *
NiTin (Li), MKr/n 27,6 (6,0-103) 40,3+ 1,3 336t11
mfr‘;;a”e”" (Mn), 0,06 (< 0,06-0,12) 0,21+0,01 0,16 + 0,06
Hikenb (Ni), MKr/n 1,35 (< 0,4-4,0) 0,32+£0,02 0,38 £ 0,03
CuHeUp (Pb), MKr/n 0,46 (0,095-1,0) 0,09 £ 0,02 0,08 £ 0,04
Cpi6no (Ag), MKr/n <0,014 0,00 £ 0,00 0,00 £ 0,00
CTpOHLI# (Sr), MKr/n 112 (30-286) 61,9+6,0 44,7 £2,6 l *
Xpom (Cr), MKr/n 0,17 (<0,1-0,35) 0,39 £0,02 0,47 £ 0,04
LMHK (Zn), MKr/n 247 (25-685) 96,4+ 229 36,8+ 5,6 d *

Tom 17, N2 7, 2022

www.mif-ua.com, http://childshealth.zaslavsky.com.ua

19



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

3HIDKEeHHST PiBHS €KCKpellii Sr yHacaimoK mpodisak-
TUYHOro mnpuilomy npenapaTy Kanbiukep, iMOBipHO,
3yMOBJIEHE IIPUTHIYEHHSIM aKTUBHOCTI ioro abcopOiil
B TpaBHOMY TpakTi KapooHarom Ca. Bimomo, 1110 Haaxo-
JIKEHHST St B OpraHi3M JIIOAUHN B OCHOBHOMY BilOYBa€ThCSI
MEPOPATHHUM IUISIXOM MPU MPUAOMi MATHOT BOIM i MPO-
MYKTiB XapuyBaHHSI, TaKWX SIK JMCTOBA 3€JIeHb, 3€PHO- i
mopernpoayktu. [linBuieHHs1 ekckpelii Sr i3 cedero, K
MpaBuUJIO, MOB’sI3aHE 3 HATUIIIKOM MOTO CITOXWBAHHS, 110
CTAaHOBUTH MOTEHIUIHY 3arpo3y 310pOB’I0 JOAWHU. Tak,
MPOAEMOHCTPOBAHO, IO CIMOXUBAHHS BUCOKUX JOOOBUX
n03 Sr iHrioye cuHTe3 1,25-murigpokcuxoiekaabiudepo-
JIy B HUPKaX, 1O NMPU3BOAUTH 10 3HUXKEHHSI BCMOKTYBaH-
Hs1 Ca i mopylleHHs MiHepati3allii KicTKOBOI TKAHUHU, 110
Haraaye ocreoMaJsiiito [15, 27].

SHWXKEHHST eKckpelii Zn i3 cedero micist mpodinak-
TUYHOTO KypCy MO€EIHAHOrO Ipuitomy KapooHary Ca Ta
BiTaminy D, MOXJIMBO, TIOB’si3aHe 3i BMEHIIIEHHSIM BILJIUBY
Cd, gkuii, IK BiToMO, MOXe BUTICHATH Zn i3 0i0JOTiYHUX
cnoJiyk [32]. Mu BBaxkaeMo, 1110 3HVXKEHHSI €eKCKpellil Zn i3
cedero, iMOBipHO, TIPU3BOIUTD 10 30LIbIICHHS 10r0 BMIiCTY
B OpTaHi3Mi JUTHHH. Y TIONEpPenHiX OOCTimKeHHIxX [1, 2]
HaMu OyJIO TTOKa3aHo, 1110 ITOETHAHE 3aCTOCYBaHHS Kap0o-
Haty Ca i BitamiHy D y miTeil paHHBOTO BiKY CIIpUSIE ITilI-
BUILIEHHIO SIKOCTi XUTTS i 610JI0TiYHOI pe3UCTEeHTHOCTI 10
iH(beKIiRHMX areHTiB. 3 OrIsAay Ha Te, 10 Zn Ma€ aHTUOK-
CHUIIaHTHIi, MPOTU3aIalbHi, IMyHOMOIY/IIOI0Ui BIACTUBOCTI,
0Oepe yyacTb y peakisiX BpOIKEHO]I Ta aJallTUBHOI IMyHHOT
CHCTEeMHU, Ma€ TPOTUBipycHY mito [16, 31, 38], imoBipHO,
MiIBUIIIEHHST PE3UCTEHTHOCTI N0 iH(EKIiHHUX areHTiB
MOB’s13aHe 3i 301IbIIIEHHSIM TTYJTy ZNn B OpraHi3Mi IUTUHU.

VY XonmHOI IUTWHMU, SKa OoTpuMasia NpodiTaKTUIHUN
Kypc Teparii mpermapatom Kanbiiukep, He Oy10 Big3HauYeHO
HebaXkaHUX ITO0IYHUX peaKIIiii.

Otxe, moenHaHe 3acTocyBaHHs KapooHaTy Ca i BiTami-
Hy D y nmiteil paHHbOIO BiKY BipOTiZHO 3MiHIOE aKTUBHiCTh
eKCKpellii MaKpo- i MiKpOeJIeMEeHTIB i3 ceuelo, 1110 CIIPUSIE
MiIBULIEHHIO SIKOCTI KUTTS AUTUHU.

BncHoBKM

1. IIpodimakTMIHM Kypc ITOETHAHOTO 3aCTOCYBaHHS
kapo6onaty Ca i Bitaminy D y miTeit paHHBOTO BiKY CyMpoO-
BOJIKYETBCSI 3MiHAMU KOHILIEHTpallil Makpo- i MikpoeJie-
MEHTIB y Ceui.

2. [loegnane 3actocyBaHHs KapooHarty Ca i Bitaminy D
y 1060Bux no3ax (937,5 mri 187,5 MO BifanosigHo) nMpoTsi-
roM 2 MicsI11iB BUKJIMKAE B OiTE€ll paHHBOTO BiKy 3HVXKEHHSI
PiBHSI MarHio, HaTpito, cipku i ochopy, He BIUIMBAIOYU
Ha KOHIIEHTpAIIil0 KaJblIilo i KaJilo.

3. Jlanuit Kypc nipuiiomy Kap6oHary Ca i Bitaminy D
CIpusI€ eJiMiHallii 3 OpraHi3My JIOAWHU KaaMilo, SKUi Mae
BUpaXeHY TOKCUYHY [il0, i, UMOBIpHO, 3aTpUMIIi LIMHKY,
1110 MAa€ iIMyHOMOAYJIIOI0Ui BJ1aCTUBOCTI.

4. TMoenHaHe 3acTocyBaHHsI KapooHaty Ca i Bitaminy D
MPOTSATOM 2 MICSILIiB XapaKTepU3YEThCSI 1OOpUM TIpodiiem
0Oe3IeKn i MoXKe OyTH peKOMEHIOBaHe IiTSIM PaHHBOTO BiKY,
0COOJIMBO 3 TPYIT PU3UKY PO3BUTKY HEIOCTATHOCTI KaJIbIIilO.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCThb KOHMJIIKTY iHTepeCiB IIpU MiArOTOBII JaHOI CTATTi.
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Effect of combined therapy of calcium salts and vitamin D on urinary excretion
of macro- and microelements in young children

Abstract. Background. The scientific trend of modern medi-
cine is the awareness of the important role of vitamin D and cal-
cium in the human body. In recent years, there has been an in-
crease in the prevalence of calcium deficiency among the popu-
lation of both adults and children. The main therapeutic method
of replenishing calcium deficiency is the use of Ca and vitamin
D preparations. Purpose: to study the effect of combined use of
prophylactic doses of Ca and vitamin D on the urinary excre-
tion of macro- and microelements in young children and to es-
tablish a significant relationship between the balance of essential
macro- and microelements. Materials and methods. Under our
supervision, there were 36 clinically healthy young children who
received Calcicare 2.5 ml 3 times a day for 2 months. The study
of the urinary content of macro- and microelements was carried
out by optical emission spectrometry with inductively coupled
plasma. Statistical analysis of the results was carried out with the
application package Statistica 6.1 using a personal computer based
on Intel Pentium processor. Results. The study showed that the
highest urinary concentration was characteristic of Na, K, S; the
average level was observed for Ca, Mg, P, B, Zn, which ranged
from 96.4 mg/1 for Mg and Zn to 626.2 mg/I1 for P; very low con-
centration in the urine, below 1 pg/1, was observed for Pb, Cd, Mn,
Ni, Cr. The combined use of Ca salts and vitamin D significantly

changed the level of urinary excretion of some macro- and micro-
elements. This was characterized by a decrease in the concentra-
tion of Mg from 239.3 + 21.1 mg/1 to 96.4 + 8.8 mg/I (p < 0.01),
Na from 3873.4 £+ 506.1 mg/1 to 2501.6 + 275.4 mg/1 (p < 0.02),
S from 1241.2 £ 111.3 mg/l to 719.6 + 58.3 mg/1 (p < 0.05), P
from 626.2 £ 62.7 mg/1 to 273.6 £ 39.6 mg/1 (p < 0.05) in the
urine. It was found that the prophylactic administration of Cal-
cicare helps maintain the balance of Ca and P by regulating the
activity of P excretion. Reduction of urinary excretion of Zn after
a prophylactic combined administration of calcium carbonate and
vitamin D provides increased resistance to infectious agents due to
the antioxidant, anti-inflammatory, immunomodulatory and anti-
viral properties of Zn. Conclusions. The combined use of calcium
carbonate and vitamin D (Calcicare) for 2 months promotes zinc
retention that causes the immunomodulatory effect of the drug,
accelerates the elimination of cadmium, which has a pronounced
toxic effect and regulates the activity of P excretion. The use of
Calcicare in the recommended dose of 2.5 ml 3 times a day for 2
months is characterized by a high safety profile and can be recom-
mended for young children, especially those at risk of developing
calcium deficiency.

Keywords: young children; vitamin D; calcium; urinary macro-
and microelements
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CrenaHoB KO.M., 3aBropoaHst H.fO., Tarapyyk O.M., KneriHa LA., NeTiko O.11.
AY «dHcTnTyT ractpoeHteponorii HAMH YkpaiHn», m. AHInpo, YkpaiHa

AIOrHOCTUYHA LiHHICTb MAPKepiB 30NAAEHHS

TA IHCYAIHOPE3UCTEHTHOCTI NPU HEAAKOTOAbHIU
YXNPOBIiN XBOPOOIi NEeYiHKn y Aiten

Pestome. Axmyaavnicmo. Indexcu incyninopesucmenmuocmi, 3okpema HOMA-IR, ma yupkyaow4i yumokinu €
nepcneKmueHUMU MapKepamu HeiH8a3usHoi OYIHKU CIYNeHs NOWKOOICeHHS 2enamoyumie ma memaooniuHo20 pusuKy
npu Heanko20avHil Hcupogit xeopooi neuinku (HAXKXII) y dimeii i moycymov Oymu eukopucmani a5 8iobopy nedia-
MPUMHUX XBOPUX 3 PUBUKOM HECHPUSMAUB020 nepebiey 3axeopiosants. Mema pobomu: eusnavumu 0iaeHOCMUYHY YiH-
HICMb MapKepig iIHCYATHOPe3UCMEeHMHOCME MA YUPKYAOUYUX UUMOKIHIE NPU HeAAK020AbHIl JICUPOBIH X80p0oOI neuinKu
y dimeii. Mamepiaau ma memoou. Y docaioxcenns éxarouerno 170 nauicumie 6— 17 pokie (cepedniit eix 12,15 £ 2,51
poky). Hasenicms cmeamosy nevinku 6uzna4anrace winsgxom mpansienmuoi enracmoepaii. 3a HaseHicm0o cmeamo3sy,
Heanko20abHo2o cmeamoeenamumy (HACT) ma oxcupinnus nauienmu po3nodineni na 4 epynu: I-wa epyna — 37 nayi-
enmie 3 HACI, 2-ea epyna — 53 nayienmu 3 npocmum cmeamozenamosom, 3-ms epyna — 65 nauicumie 3 0XicupiHusIm
be3 cmeamosy, 4-ma epyna (KommpoavHa) — 15 nayicumie 3 HopmanvbHol mMacow mita 6e3 cmeamosy. Ilposoduru
docnidxcentss aHmMpoOnOMempU4HUX napamempie, NOKA3HUKI6 8yene600H020 00miny 3 pospaxyukom HOMA-IR, yumo-
KiH06020 npoginio. Pezyabmamu. Buseneno niosuwenns cuposamioeoeo emicmy IL-6 ma TNF-o. y dimeii 3 HAXKXIT
nopieHano 3 epynoro koumpoaro (p < 0,05), snuxncenns IL-10y dimeii 3 HAXXXII (p < 0,05), a makodic 3pocmanus
TNF-0/IL-10 (p < 0,05) y dimeii 3 HACI nopienano 3 dimemu 3 odxcupinnam o6ez cmeamo3sy. Ilpodemoncmposaro
spocmannsi HOMA-IR y dimeit 3 HAKXII nopiensano 3 epynoio KoHmpoao ma O0imvmu 3 0OICUPIHHAM 0e3 cmeamo-
3y (p < 0,05). Ilopoeoge 3nauenns HOMA-IR oas diaenocmuxu npocmoeo cmeamosy cmanosuso 3,6 (uymaugicmo
78,6 %, cneyugpiunicmo 52,0 %, AUC 0,687), orsa diaenocmuxu HACI — 4,9 (wymausicmo 77,5 %, cneyugivnicmo
61,7 %, AUC 0,750). Ilopoeosuii pieenv TNF-0,/IL-10 oas diaenocmuxu HACI cmanosue 0,58 (wymausicmo 75,7 %,
cneyucpiunicms 65,7 %, AUC 0,716). Bucnoeku. Ilopocosi 3nauennss HOMA-IR ma TNF-o/IL-10 demoncmpyroms
8UCOKY JiaeHOCMU4HY MOYHICMb [l MOJCYMb OYmu 8UKopucmati ons panHvoi neineaszueroi diaenocmuxu HAXKXII y
dimell 3 oxcupinuam ma ougeperuiiinoi diaenocmuru npocmoeo cmeamosy i HACI.

KimouoBi cioBa: incyainopesucmenmuicmo; 3anasenna; diaenocmuuna yinHicmy,; Jcupoea xeopoba neuinku; 0imu

Bctyn

HeankoronpHa xkxupoBa xBopoba meuinku (HAXKXIT),
Y 3B’$I3KY 3 €IMiAeMiYHUM 3POCTaHHSIM MOIINPEHOCTI OXKI1-
PiHHS B MeAiaTpUYHill Ta TOPOCIIili TOMyJsLii, cTaja IJI0-
0ajbHOIO MPOOJEMOIO IJIsSI CUCTEMU OXOPOHM 3I0pPOB’S
[1]. AcouiiioBaHe 3 OXHpPIiHHSIM CYOKJIiHiYHE CHCTEMHE
3amnajieHHs1, iHcyniHope3ucTteHTHicTh (IP) i muchyHKIis
B-KJIITMH BBaXKarOThCS OMHUMM 3 TPOBITHUX (DAKTOPIB,
1110 CIIPUSIIOTh PO3BUTKY Ta TporpecyBanHio HAXKXIT [2].

AJie 10 ChOTOMHI MPUIMHHO-HACTIAKOBUI 3B 130K MixX [P
ta HAXKXII 3anmnmaerbcst nucKyTabeabHUM, 110 BUMAarae
MPOBEACHHS JOIAaTKOBUX AOCITIIKEHb [3].

TomeocTtaTnuHa Mopenb OLIIHKM iHCYJIiHOPE3UCTEHT-
Hocti (Homeostasis Model Assessment of Insulin Resis-
tance — HOMA-IR) € npocTuM, 3aCHOBaHUM Ha po3pa-
XYHKY DPiBHIiB IJIIOKO3M Ta iHCYJIIHY HaTIIEe, KiJTbKiCHUM,
JIOCTAaTHbO YYTJIMBMM, HETHBa3WBHUM, JOCTYITHMM JUISI
IIMPOKOTO BUKOPUCTAHHSI Y 3B’SI3KY 3 HU3bKOIO BapTic-
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TIO iHCTPYMEHTOM BU3HAUY€HHS iHCYJiHOPE3UCTEHTHOCTI.
3rigHO 3 PEeKOMEHIALiSIMU CTBOPEHOIO 3YCUJUISIMU CIIi-
JIOK 3 BUBYECHHS 3axBoproBaHb neviHku (EASL), miaGety
(EASD) Ta oxupinHs (EASO) xepiBHUIITBA 3 BelEHHS
xBopux 3 HAXKXITI, innekc HOMA-IR moxe Oytu 3acto-
coBaHUil st o1liHku [P B oci6 6e3 miabety, a TakoX, B
OKpEeMUX BUIIaJKaX, MOXe OyTM KOPUCHUM JUISl iIeHTH-
dikamnii mamieHTiB 3 pusukoM nporpecyBanHsga HACI Ta
¢i6po3y meuinku [4]. KinpKicTb mociimKeHb, IIpOBeIe-
HUX JUISI OTPUMaHHS ONTHMAaJIbHUX TOPOTOBUX 3HAYEHb
HOMA-IR g miarHoctukn HAXKXII i y mopocnux, iy
niteil € oomexeHolo [5], a wist piarHoctuku HACT taxi no-
CJIIIKEHHSI MPAaKTUYHO BiICYTHi.

Bino6paxkennsam nporpecyBanHss HAXKXII € 3cyB 0a-
JIAaHCY MiX Mpo3anaJlbHUMU Ta TPOTU3aNaIbHUMU LIUTOKi-
HaMu y Oik 3anasieHHs1. He3Baxkaroun Ha 4MCeNbHICTh 10-
CJIIIKEHb, 110 MiATBEPIKYIOTh KOPEJSLi0 HAPKYTIOI0UNX
LIMTOKIHIB 3 TsKKicTio HAZKXIT [6—8], MOXIIMBICTB 3aCTO-
CYBaHHSI iX y 3arajibHill KJIiHIUHil TpaKTULLi Y TOPOCIUX Ta
niTeit moTpedye Bajimaitii.

Takxum gyunoM, inmekcu IP, 3okpema HOMA-IR, Ta
LIUPKYJIIOI0Yi IIUTOKIHU € TIEPCTIEKTUBHUMU MapKepaMu
HEiHBAa3MBHOI OILIIHKU CTYIEHS MOLIKOIKEHHS renaTou-
TiB Ta MeTabosiuHoro pusuky npu HAXKXII y miteii i Mo-
KYTb OYTHM BUKOPMCTaHIi IJis BimOopy IeaiaTpUYHUX XBO-
PUX 3 PU3UKOM HECHPUSITIMBOrO Nepediry 3aXxBOproBaHHSI.

MeTa poOOTH: BM3HAYUTH JiarHOCTMYHY LiHHICTb
MapKepiB iHCYJIHOPE3UCTEHTHOCTI, LIUPKYJIIOI0UNX [IUTO-
kiniB mpu HAXKXII y aiteid.

MarepiaAm Ta meToamn

VY JocHmimKeHHs «BHMAI0K — KOHTPOJIb» BKITIOUEHO
170 mauieHTiB BikoM Big 6 10 17 pokiB, sIKi mepeOyBain y
BimmineHHI nuTsa4doi ractpoeHTepoJorii Y «IHcTuTyT ra-
crpoenteposiorii HAMH VYxpainn», cepen HUX XJI0m4u-
KiB — 102 (60 %), niBuatok — 68 (40 %). CepenHiii BiK ma-
LieHTiB craHoBuB 12,15 £ 2,51 poky. 90 narienris (60 %)
MaJIi O3HaKM CTeaTo3y MeYiHKM 3a JaHMMU TpaH3i€HTHOI
enacrorpacdii meuinku (Fibroscan®502 touch F60156,
Echosence, ®paHniiis), 3 Hux 37 (41 %) mauieHTiB Mayiu
o3Hakn HACT Ta 53 manientn (59 %) — npocToro creaTo-
3y. 3a HasBHICTIO CTeaTo3y, 110 BU3HAYAIOCH 3a TTOKA3HU-
KOM KOHTPOJIbOBAaHOI aTeHyallii yibrpa3ByKy (controlled
attenuation parameter — CAP) (ta6n. 1), HACI (Biarmo-
BimHO 10 renpepcrnenudiunux pisHiB AJIT) [9, 10] it Ha-
SIBHICTIO HAaAMIipHOI MacH TiJia Ta OXUPiHHS (BiOIIOBITHO
no ingekcy Macu tina — IMT) nauientu Oyau po3nomiieHi
Ha 4 rpynu: 1-1ny rpymny ctaHoBuiau 37 namieHTis 3 HACI
(22 %), 2-ry tpyny — 53 mali€HTH i3 CTeaTOremnaro3om
(31 %), 3-Tio rpyny — 65 mauLieHTiB 3 HAIMiIPHOIO MAacoIO

TiJla Ta OXUPiHHSAM 0e3 creaTo3y rmevinku (38 %), 4-1y rpy-
ny — 15 nauieHTiB 3 HOpMaJIbHOIO Macol0 Tijla 0€3 CTeaTo3y
(9 %). Tpynu He MasI 3HAYYLIMX BiIMiHHOCTEI 32 BIKOBUM
PO3IOiIOM.

[Tapamerpu xopctkocti medyinku (LSM) oiiHooBa-
JINCh TAKUM YMHOM: MOKA3HUKM eJlacToMeTpii 10 5,56 kIla
Bignosinamu crafii ¢i6pody FO; 5,6—7,0 xIla Bignosina-
qu cranii pioposy F1, Bin 7,1 mo 8,6 xIla — cranii F2, Bin
8,7 xIla — F3 3a mkanoio Metavir [13, 14].

Kputepisimu Bigbopy 10 mocmimkeHHs OyIv HaaMipHa
Maca Tija Ta oxupiHHsa. KpurepisMu BUKIIOYEHHS 3 10-
ClimKeHHs Oyu: iHeKLiiHI Y1 iHII 3arajbHi XBOpooHu,
HasIBHICTb 03HAK XPOHIYHOI'O BipyCHOTrO, aBTOIMYHHOTO Ta
TOKCUYHOTIO TeNaTuTiB.

Ycim 06cTexeHUM MPOoBeIeHI aHTPOMOMETPUYHI 10CTTi-
IIKEHHST 3 BUBHAYEHHSIM iHIeKcy MacH Tijia. OLiHKY CTaHy
Tpodiku nmpoBoAWIM 3a peKoMeHaaiisimu BOO3 3rigHo 3
TaOJUIIMU CTAaHIAPTHUX BimxwieHb 3HauyeHb IMT Bimmmo-
BimHO 10 Biky i crati [15]. [1Ipu nepeumienHi IMT 3Ha-
YeHb 2 CTAaHAAPTHUX BiIXWUJIEHb JiarHOCTYBAJIN OXUPiHHS.
[IpoBomgunu BumipioBaHHs oKpyxkHOCTi Tajdii (OT), okpyx-
HocTi cterHa (OC) Ta OPiBHSIHHSA OTPUMaHUX 3HAYEHD 3
JNAHUMU LIEHTUJIbHUX TaOu1lb. AOIOMiHATBHUMN TUTT OXU-
piHHS AiarHocTyBaiM 3a HasiBHOCTi OT, 1110 nepeBuliryBaia
90-11 MepLeHTHIb IS BIMTOBIIHOTIO BiKy Ta cTaTi [16].

BwmicT iHCyniHy B cupoBaTili KpoBi BU3Hayalud iMy-
HodepmeHTHUM MetoaoM (IPA) Tecr-Habopom DRG
International, Inc., ®PH. HOMA-IR pospaxoByBanu 3a
dbopmynoro: HOMA-IR = earwko3a Hamue (Mmons/1) X iH-
cynin Hamuwe (mk00d/mna)/22,5 [17]. Pesynbrat mopiBHIO-
BaJIUCh 3 pepepeHTHUMU 3HaYeHHSIMH [ 18].

KinbkicHe Bu3HayeHHs KoHueHTpamii IL-6, IL-10,
TNF-o B cupoBaTui KpoBi npoBoawin 1uissxom MDA 3a
IIOIIOMOTOI0 iMyHO(pepMeHTHOro aHasizatopa Stat Fax 303
Plus (CIIIA).

CratucTuyHa 00poOKa pe3ysbraTiB AOCTIIKEeHb 3Mili-
CHIOBajacs MeTodaMM BapialliliHOi CTaTMCTUKM, peaJli-
30BAaHMMM CTaHAAPTHUM MaKeTOM MPUKIAJAHUX Mporpam
Statistica 6.1 (Statsoft Inc., CILA, mineH3iiiHuit HOMep
AGAR909E415822FA). Jly1st CTATUCTUYHOTO aHAJIi3y JaHUX
BUKOPHUCTOBYBAJIU ACCKPUIITUBHY CTaTUCTUKY; IMOPIiBHSIH-
HSI CepemHiX 3HayeHb 3MIHHUX 3MiMICHIOBAJIN 3a JIOIIOMO-
rol0 mapamMeTpUIHUX MeToiB (t-Kpurtepito CThlofeHTa) 3a
YMOB HOPMaJIbHOTO PO3MOIiTy O3HaK. B iHIIMX Bumagkax
BUKOPUCTOBYBaJIM HerapameTpuaHuii Metox (U-kpurtepiit
Manna — VYiTHi). BingnmoBinHicTh po3nonily HopMaJIbHOMY
3aKOHY IepeBipsuu 3a goromMoroio metony Illamipo — Yin-
ka. CepenHi 3HaueHHs OyJM IofaHi y Burisai M £ m abo
Me (LQ; UQ) 3ayexxHo Bia xapaKTepy po3Moaily 3MiHHUX.
PizHuug BBaxkanmacsl BipOTiIHOIO, SIKIIO MOCSITHYTMIA pi-

Ta6nuuys 1. MNapametpu CAP Ans BU3Ha4YeHHs1 HassBHOCTI ii cTyneHs crearo3y [11, 12]

Moka3Huk CAP

CtyniHb cTeaTo3y

YacTtKa renatouyuTiB i3 }YKMpOBUMHU
BKJILOYEHHAMMU 3@ faHuMu mopdomertpii, %

w

[o 232 nb/m S, MeHwwe Hix 10
233-255 gb/m S, 11-33
256-289 nb/m S, 34-66
Buuwe 3a 290 nb/m S 67-100

24 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 17, N2 7, 2022



OpuriHaAbHI A0CAiAXeHHs / Original Researches

BeHb 3HaUyII0CTi (p) OyB HyKumMM 3a 0,05. 7151 oliHKY fgia-
THOCTUYHOI €(DEeKTUBHOCTI ITOKAa3HUKIB BUKOPUCTOBYBaJIU
ROC-anani3 3 BusHaueHHsaMm 1ionli mig ROC-kpuBoto
(AUC), 32 MOKa3HUKOM $IKOi i BUBHAUAJIM SIKiCTb JiiarHOC-
TUYHOI MoJIeJi. 32 TOTTOMOTOI0 TOPOTOBOT0 3HAYEHHS PO3-
paxoByBaJIM YYTJIUBICTb, crnelnGivyHiCTh, TO3UTUBHY Ta
HeraTMBHY TporHocTW4yHYy UiHHicTh. [1pn ROC-aHamisi
MOKAa3HMKIB Oy/IM BiiOpaHi onTUMaibHi MOPOTOBi 3HAYECH -
HS U] MaKCUMAaJIbHOI CYMM YYTJIMBOCTI Ta crienudiaHoC-
Ti. 1yt BUBHaueHHs moporoporo 3HaueHHsT HOMA-IR mis
IiaTHOCTUKHU IIPOCTOIO CTeaTO3y IMeUiHKM Oy/Ir MOpPiBHSIHI
MOKAa3HUKU IPYIIM XBOPUX i3 CTEATO30M MEUiHKM i3 JaHUMU
TPYIIM JiTel 3 OXUPIHHIM 0e3 cTeatoasy. st BU3HaYUeHHs
noporoBoro 3HaueHHs1 nokasHuka HOMA-IR nnsa mia-
rHoctuku HACT Oynu nopiBHSIHI MOKa3HUKU TPYITUA XBO-
pux i3 HACT i3 njaHUMM Tpymu AiTeit i3 IpPOCTUM CTEaTO30M
Ta OXXKUPiHHSIM. Yci 3ac00U U1 BUMipIOBaHb, BUKOPUCTaHi
B pOOOTI, TPOMIIUIN MEPEBIPKY Y BCTAHOBJIEHOMY MOPSIIKY.

JloTpuMaHHsI eTUYHMX acneKTiB. JlocmimkeHHs Oyi1o
MPOBEJEHO BiMOBITHO 10 BUMOT [e/1bCiHChKOI AeKIIapallii,
KonBenwii mpo mpaBa OIUTWHM, IIPaBUJI HAJIEXKHOI KITiHIY-
HOI IIPaKTHUKM Ta HaJIEXKHOI JJaAOOpaTOPHOI MPaKTUKU, Ha-
LiOHAJIBHUX HOPMATMBHO-IIPAaBOBUX JTOKYMEHTIB y cdepi
Oioetuku. Jlo IoyaTKy OOCTiMKEHHSI OaThbKU Ialli€HTIB
Oyau iHOpMOBaHi MPO METOAM Ta OOCAT HOCHiIXEeHb Ta
HajaJu 3rody Ha iX MpOBeneHHs. Yci Mpoleaypu 3aTBep-
JKEHI JIOKQTbHUM KOMITETOM 3 0i0E€TUKU.

PesyAbTaTH

XGPGK TepunCTnkKa AQHTPOMOMEeTPUYHNX AQHUX
ITpu nopiBHSIIBHOMY aHaJli3i aHTPOMIOMETPUYHUX Aa-

Hux mity 3 pizHuMu dpopmamu HAXKXIIT (1-ma Ta 2-ra

IPYIM) Bilpi3HSIUCH BiA AiTedl 3 OXUPIHHSIM BipOriIHO
BUILIMMU cepenHiMu 3HadyeHHsIMU IMT (p < 0,05), mpuyo-
My CepeHi 3HaYeHHS OKPY>KHOCTI TaJii, CIiBBiAHOILLIEHHS
OT/OC y uux rpymnax Takox BipOTiZTHO BiIpi3HSIIMCH Bil
IHIIWX TPy, 110 CBiIMYUTH PO MEPEBAXKHO a0AOMiHATBHUIA
TAT PO3IOALTY XUPOBOi TKaHUHU y XBopux 3 HAXKXII
(Tabn. 2).

XapakTepucTnka XOPCTKO-eAQCTUYHUX
BAQCTMBOCTEW NMeYiHKN 30 AQHUMMU TPAH3IEHTHOT
eaacrorpagii

Hitu 3 HAKXII (1-m1a ta 2-ra rpynu) BiporigHO Bi-
Pi3HSAIUCH BiA 3-1 Ipymnu 3a cepeaHiMM 3HAYEHHSIMU I10-
Ka3HUKA XOPCTKOCTI mapeHximu mneuinku (liver stiffness
measurement — LSM) (p < 0,001), a Takoxk 3a MOKa3HU-
koM CAP (ta6u. 3).

3aneXxHICTb BMICTY LUMTOKIHIB Bip CTYMNeHSs
MOLLUKOA>K©eHHSs neyiHku

V niteii 3 oxupiHHaM (1-ma — 3-Tg Tpynu) CIOCTe-
piraaych BipOTiZHO BMIII KOHIIEHTpALil IIUPKYJIIOIOUNX
npo3ananbHuX LUTOKIHIB IL-6 Ta TNF-o mopiBHSIHO 3
IPYIIOI0 KOHTPOJIO, aji¢ BiIMIHHOCTI MiX ITOKa3HUKAMU
nireit 3 HACI' (1-m1a rpyma), mpocTuM cTeato3oM (2-ra
rpyra) Ta OXMpiHHAM (3-Ts rpymna) He Oyau 3HAYYLIUMU
(Tabn. 4).

Menianu piBHiB IL-6 Ta TNF-oy xBopux 1-i rpynu me-
pesuiyBaiu B 3,6 pasza (p < 0,05) ta B 7,5 pasa (p < 0,05)
BiZIITOBiTHO, Yy XBopuX 2-i rpynu — B 2,7 pa3a (p < 0,05) Ta
B 5,8 paza (p < 0,05) BignmoBigHO, y XBOpUX 3-i rpynu — B
2,3 pa3a (p < 0,05) Ta B 6,0 paza (p < 0,05) BinmoBigHO IMO-
Ka3HUKU KOHTPOJIBHOI TPYTIN.

Tabnuys 2. AHTponomeTpuYHi AaHi gitev gocnigxyeaHux rpyn (M = m)

E::K :::.r:y l-warpyna(n=37) | 2-rarpyna(n=53) | 3-tarpyna(n=65) | 4-tarpyna(n=15)
Maca Tina, Kr 70,5 £ 2,3%* 74,8 £ 2,4%* 57,9 +1,8* 42,3+29
[oBxuHa Tina, cm 160,8 + 1,7*# 160,7 + 5,2*# 155,00 £ 1,64 154,90 £ 4,23
IMT, Kr/m2 26,7 £ 0,5%# 23,70 £ 0,34*# 21,70 £ 0,07# 17,24 £ 0,37
Z-score IMT 2,10 + 0,09*# 1,85+ 0,07* 1,80 + 0,96 0,60 +£0,10
OKpY»KHicTb Tanii, cm 89,60 + 1,08%*# 91,1 +11,6%* 80,90 + 1,16* 64,50 + 1,05
OKPY»KHiCTb CTE€rHa, CM 61,80 +1,15*# 63,80 + 11,34%** 57,30 +1,37* 51,30 + 1,99
0T/0C 1,48 £ 0,02*# 1,44 £0,17** 1,35+1,07 1,22+0,25
MepueHTnb OT 95,60 + 1,06*# 92,03 + 1,05*# 71,20 + 5,84* 57,95 + 6,06

Mpumitkn: * — p < 0,05, 3HayvyLwicTe BigMiHHOCTeNH MiX noka3unkamu 3a U-kputepiem MaHHa — YiTHI nopiB-
HSIHO 3 3-10 rpynoio; * — p < 0,05, 3HavyLicTb BiaMIHHOCTEV M noka3Hukamu 3a U-kputepiem MaHHa — YiTHi
MOPIiBHSAHO 3 4-10 rpyroio.

Tabnuys 3. CTpYKTYpHUIi CTaH NneYviHku [iTevi 4oCnigxyBaHuX rpyn

MoKa3sHuK, _ : _ ’ _ ) _

oA. BUMIpY 1-wa rpyna (n = 37) 2-ra rpyna (n = 53) 3-ta rpyna (n = 65) 4-tarpyna (n = 15)
LSM, kMNa 4,7 +0,9%* 4,50 +1,01*# 4,05+ 0,80 4,1+0,7
CAP, sb/m 262,6 + 22,5*# 256,7 + 23,8*# 199,9+24,1 166,4 + 38,3

Mpumitkn: * — p < 0,05, 3HayvyLwicTe BigMiHHOCTEeN MiX nokasuukamm 3a U-kpurtepiem ManHa — YiTHi nopiB-
HSIHO 3 3-10 rpynoio; * — p < 0,05, 3HavyLicTh BigMIHHOCTEV Mk noka3uukamu 3a U-kputepiem MaHHa — YiTHi
MOPIBHSIHO 3 4-10 rpPynoio.
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Menianu piBHIB mpotusamnaibHOoro murtokiny IL-10
OyJ/I1 BipOTiIHO HUXKYMMM Y XBOPUX 3 OXKUPiHHAM (1-111a —
3-T41 TpyMM) MOPIiBHSIHO 3 KOHTPOJIbHOIO Ipymnolo. CTymiHb
3HMKeHHs [L-10 OyB MakcuMajibHUM B 1-ii TpyIIi, e Me-
niaHa ¥oro piBHs Oyna B 2,0 pasza (p < 0,05) Ta 3,6 pasza
(p < 0,05) HUXUOO, HiXX Y XBOopHUX 3-1 Ta 4-1 rpynu Binmo-
BiJTHO.

CnissinHomeHHst TNF-o/1L-10 Takox 6yso BiporimHo
BUIIUM y XBOopuX 1—3-1 Tpym: 1eil IMOKa3HUK TEPEBUIITY-
BaB 3HAUEHHS KOHTPOJIbHOI Irpynu y Aiteit 1-i rpynu B 29,0
paza (p <0,05), y miteii 2-1 rpynu — B 25,7 paza (p < 0,05),
y niteit 3-i rpynu — B 21,0 pa3a (p < 0,05). Kpim Toro, pi-
BeHb TNF-o/IL-10 y miteii 1-i rpynu GyB BiporinHO Bu-
LIMM, HIX y giTeii 3-i rpymnu.

3aneXxHICTb MOKA3HUKIB BYITAEBOAHOIrO OOMIHY
BiA CTYNeHS yLUKOAXXEHHS NeYiHKu

Hditn 3 oxupiHHsaM (1-ma — 3-Ts rpymnu) MpoaeMoH-
CTPYBaJld CTaTUCTUYHO 3HAYyIli BiAMIiHHOCTI CcepenHix
piBHiB iHCyniHY Ta iHmekcy HOMA-IR nopiBHSIHO 3 KOHT-

POJILHOIO TPYNOI0, KPiM TOTO, AiTH 1-1Ta 2-i rpym 3HauyIle
BIIPI3HSIMCH 32 LIMMU MTOKA3HUKAMMU Bill AiT€H 3 OXUPiH-
HsIM Oe3 cTearosy (Taoi. ).

Y xBopux 1-i rpynu BUSIBIEHO 30UIbLIEHHS MeENiaHu
piBH# iHcyniHy B 2,3 paza, (p < 0,05), innekcy HOMA-
IR B 2,6 pasza (p < 0,05) 070 MOKa3HKWKIB KOHTPOJIBHOI
rpymu, B 1,5 pasza (p < 0,05) ta B 1,6 pasza (p < 0,05) Bin-
MOBITHO 11010 MOKAa3HMKIB 3-1 rpynu. Y aiteit 2-1 rpynu
MeliaHa KOHIIEHTpallii iHCyJIiHy 30inbinyBanack B 1,3 pa3a
(p <0,05) TaB 2,0 paza (p <0,05) mopiBHSIHO 3 MOKa3HUKA-
mu 3-i ta 4-i rpynu BignosinHo. Ingekc HOMA-IR B 2-i1
IpyIli TaKoX OyB MminBuineHuii B 1,4 pasza (p < 0,05) TaB 2,2
paza (p < 0,05) mopiBHsIHO 3 iioro piBHeM y 3-ii Ta 4-ii rpymi
BiMOBIIHO.

Bu3HQ4YeHHs1 AiQrHOCTUYHOI LiIHHOCTi MOKA3HUKIB
npu HAXXI

3a gonmomoroio ROC-aHani3y mmpoBeeHa OIliHKa II0-
i g ROC-kpuBoto mIst BUBYEHUX ITOKA3HUKIB i po3pa-
XOBaHi MOKAa3HMUKM IiarHOCTUYHOI IiHHOCTi. Bu3HaueHo,

Tabnunuys 4. XapakrtepucTuka piBHIB ULUTOKIHIB y gocnigxyBaHnx rpynax, Me (Q1; Q3)

::K:::,r:y l-warpyna(n=37) | 2-rarpyna(n=>53) 3-14 rpyna (n = 65) 4-ta rpyna (n = 15)
IL-6, nr/mn 3,6 (0,1; 5,0 2,7 (0,35; 4,45)* 2,3(0,67; 4,9)* 1,0(0,2; 1,1)
IL-10, nr/mn 2,4(0,6; 7,5)** 2,5(0,7; 8,95)** 4,8 (1,88; 10,9) 8,7 (5,45; 11,4)
TNF-c, nr/mn 1,5(0,2;1,9)¢ 1,15 (0,25; 3,2)* 1,2(0,3; 3,65) 0,2(0,1;0,28)
TNF-0,/IL-10 0,61 (0,33; 1,16)** 0,5(0,19; 1,03)¢ 0,44 (0,09; 0,85)* 0,02 (0,013; 0,11)

Mpumitkn: * — p < 0,05, 3HayyLwicTe BigMiHHOCTEN M)k NnokasHukamu 3a U-kputepiem MaHHa — YiTHi nopiB-
HSIHO 3 3-10 rpynoio; * — p < 0,05, 3Ha4vyLicTb BigMiHHOCTeVi MiXx noka3Hukamu 3a U-kpurepiem MaHHa — YiTHi
MOPIBHSAHO 3 4-10 rPyMnoio.

Tabnuuys 5. XapaktepucTuka noka3HUKIB ByrsieBogHoro oomidy B oocrexxeHmx xsopux, Me (Q1; Q2)

NMoKa3HuK,
oA. BUMipy

1-wa rpyna (n = 37)

2-ra rpyna (n = 53)

3-ta rpyna (n = 65)

4-tarpyna (n = 15)

IHcyniH, MKOZ/mMn

27,9 (22,6; 36,4)**

24,8 (15,3; 35,3)**

19 (13,35; 28,8)*

12,3 (8,5; 14,85)

[NoKo3a, MMonb/n

5,0(4,7;5,2)**

4,8(4,5;5,2)

4,6 (4,2;5,2)

4,6 (4,3; 4,8)

HOMA-IR

6,2(5,2; 8,5)**

5,3(3,05; 7,7)**

4,0(2,7; 5,98)

2,4(1,6;29)

Mpumitkn: * — p < 0,05, 3HayyLwicTe BigMiHHOCTEN MiXk nNokasHukamu 3a U-kputepiem MaHHa — YiTHi nopiB-
HSIHO 3 3-10 rpynoio; * — p < 0,05, 3HavyLicTh BiaMIHHOCTEV Mk noka3Hukamu 3a U-kputepiem MaHHa — YiTHi
MOPIBHSAHO 3 4-10 rpPynoio.

Tab6anus 6. fiarHocTunyHa uiHHicte HOMA-IR Tta TNF-o./IL- 10 npun HAXKXIT

Mpoctun creatos HACI'
NMoKasHuK, oa. BUMIpY

HOMA-IR HOMA-IR TNF-o/IL-10
[MoporoBe 3Ha4YeHHS >3,6 >49 >0,58
YytnumBicTb, % 78,6 77,5 75,7
CneundiyHictb, % 52,0 61,7 65,7
AUC 0,687 0,750 0,716
95% [l 0,612-0,755 0,679-0,813 0,638-0,794
P (AUC) <0,0001 <0,0001 <0,0001
[M03UTUBHE NPOrHOCTUYHE 3HAYEHHS, % 47,4 53,7 54,9
HeratnBHe NPOrHOCTUYHE 3HAYEHHS, % 78,7 84,0 83,0

Mpumitkn: AUC — nnowa nig ROC-kpusoro, 95% 1 — noBip4unii intepBan ans AUC.
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110 JIJI1 HEeiHBa3MBHOI MiarHOCTUKU IIPOCTOrO CTEaTo3y
3HauHy 1oy mig ROC-kpusoio mae nokazHuk HOMA-
IR (AUC 0,687), a mist HACI' — HOMA-IR (AUC 0,750)
ta crniBBigHowmeHHss TNF-o/IL-10 (AUC 0,716) (ta6u. 6).

[TpoBeneHHst ROC-aHanizy 103BOJIWIO TPOAEMOHCTPY-
BaTH BUCOKY sIKicTh moka3zHnka HOMA-IR s miarHocTH-
k1 HAXKXTI. BecranoBneHo, mo nepeBuiieHHss HOMA-IR
IOPOrOBOroO PiBHS 3,6 CBIIYMTHL PO HASIBHICTH IIPOCTOTO
creato3y TediHku (uyrauBicts 78,6 %, creuudidHicTb
52,0 %) (puc. 1A), Toni sk 3HaueHHs iHgekcy HOMA-IR
Oinbiie Hix 4,9 cBimuuth ipo HACT y niteit (4yTauBicTb
77,5 %, cieundiunicTs 61,7 %) (puc. 1B).

Takoxx ROC-aHani3z mpoaeMOHCTpyBaB BiIMiHHI xa-
pakrepuctuku nokasHuka TNF-o/IL-10 mis miarHocTh-
ku HAKXII. BcranoneHo, 1o mnepesuiieHHs: TNF-a/
IL-10 moporoBoro piBHst 0,58 cBigUUTH MPO HAasIBHICTb
HACT y niteii (aytnuBictb 75,7 %, crienmbivHicTb 65,7 %)
(Tabm. 6).

O6roBopeHHs

JocmimKeHHs i3 3aIy9eHHSIM 2 KOTOPT 3arajIbHOIO M-
cenpHicTIO 7873 mopocii MawieHTW IATBEpAWIIO BiOIIO-
BimHicTh BepxHboro gimMity HOMA-IR 2,0 HopManbHOMY
BMICTY KMpY B MEYiHIIi 3a JaHMMHU IIPOTOHHOI MAarHiT-
Ho-pe3oHaHcHoI cnekrpockomnii ('H-MR) [5]. ¥V nirei,
Ha BiIMiHY Bill JOPOCIMX, KiJbKiCThb OOCIiIKEHb, MpHU-
CBSIYEHMX MOXKIUBOCTI BukopuctaHHss HOMA-IR mis
niarHoctuku HAXKXII, € obmexeHow. CucteMaTUIHUI
orysan ta MertaaHai3 Paola Arellano-Ruiz Ta criiBaBTOpiB
[19] mponeMoHCcTpyBaB BapiabebHICTh MTOPOTOBUX PiBHIB
HOMA-IR Big 2,3 no 3,59 y miarHocTulli MeTaboJiYyHOTO
CUHAPOMY Y IiTelt Ta MiTiTKiB. 75-i mpouieHTUS b HOMA-
IR y ximacudikariiii oci6 3 Oyab-sIKuMu (pakTopaMu Kapio-
MeTaboJIIYHOTO PU3UKY (Y TOMY YHMCJIi 3pOCTaHHSM PiBHS
AJIT > 40 O/1/n) y 3arajbHiii momyssiuii craHoBUB 3,02
(AUROC 0,73, 95% [11 0,70—0,75), y miteii 3 HOpMaIbHOIO
macor — 1,68 (AUROC 0,76, 95% 11 0,74—0,79), y nireit
3 oxupinHsaM — 3,42 (AUROC 0,71, 95% A1 0,69—0,72)
[18]. 3a pe3yabraTaMu HaIIOTO AOCIIIKEHHS TTOPiBHSIHO 3
JAHUMM TpaH3i€HTHOI enacTorpadii oTpruMaHi 10CTaTHbHO
BUCOKi TIOKa3HUKHU AiarHocTMuHOi TouHocTi HOMA-IR
JUISL IiarTHOCTUKM MpocToro crearody mneviHku ta HACT:

noporoBuii piBeHb HOMA-IR mist mpoctoro creatosy
ctaHoBUB 3,6 (uyTiuBicTh 78,6 %, crieuudiynicts 52,0 %,
AUC 0,687), nng HACT — 4,9 (uytnusicts 77,5 %, crieny-
(diunicts 61,7 %, AUC 0,750). OTprMaHi HaMK JaHi 36ira-
10Tbes 3 faHumu Ahlee Kim ta criiBaBTOpiB, SIKi BBAXKalOTh
migBumeHHss HOMA-IR > 3,0 3HauymmM IpeauKTopoM
HAXXII i pekoMeHAYIOTh 3aCTOCOBYBATH 1l MOKAa3HUK
B HOMorpami st HeiHBasuBHOTO cKpuHiHry HAXKXII y
miteit 3 oxxupiHasaM [20]. Zofia Prokopowicz Ta criBaBTO-
PY MPOJIEMOHCTPYBAJIN BUCOKI MMOKA3HUKU TiarHOCTUIHOT
touHocTi y BussieHHi HAXKXII mist moporoBoro 3Ha-
yenHs HOMA-IR > 4,089 (AUROC 0,817, 4yTauBicTh
70,8 %, cietudiunicts 83,6 %, 95% 10,733—0,901) [21].
IMoporosuii pisenb HOMA-IR 4,9 nokasas 100% uytiu-
BicTh (95% 1 96,2—100) ta 67,9% cnenudivnicts (95%
H157,1-78,7) nyist BUSIBICHHST CT€AaTO3y MEYiHKU TSKKOTO
CTYIICHS Y JIiTei 3 OXKUPiHHAM [22].

[ToporoBi 3HaUeHHSI MapKepiB 3amaJeHHs ISl JiarHOC-
nkun HAXKXII y nmemiaTpuuHiii mommyssiiii Ha ChOTOIHI
3aJIMIIAIOTEC HeBU3HaueHUMU. [ocriimkenHss Giovanni
Tarantino ta cmiBaBTOpiB [23], mpoBegeHe ceped TOpPOC-
mmx xBopux 3 HAXKXII Ta oxupiHHSIM, HaBeJI0 OOKa3u
100% creumdivHOCTI TIepeBUIleHHST KOHIeHTpalii 1L-6
4,6 ir/mit (AUC 0,817) y po3MexXyBaHHi IIPOCTOTO CTE€ATO-
3y neuinku Ta HACI. Nada Alaaeddine Ta cniiBaBTOpU [24]
po3paxyBajid MOKa3HUKW MialTHOCTUYHOI ILIHHOCTI KOH-
uentpauii MPHK TNF-a ang mopocnux mauieHTiB: 1o-
poroBuii piBeHb 100 Hr/MJI MPOAEMOHCTPYBAB YYTJIUBICTh
66,7 %, cnetudiunicts 74,1 % (AUC 0,685) y BUsIBIeHHI
HACT. 3a HamumMu 1TaHUMU, HaBUIILY JiaTHOCTUYHY TOY-
Hictb Majno criBBigHomeHHsT TNF-a/IL-10, uyyrnuBicts
IMOporoBoro 3HaueHHs > 0,58 cranoswia 75,7 %, creuu-
iunicte — 65,7 % (AUC 0,716).

3anponoHoBaHi moporoBi 3HaueHHI HOMA-IR Ta
TNF-0/1L-10 MoxyTh OyTH BIPOBaIXKEHi ISl HEiHBA3UB-
Hoi miarHoctuky HAXKXII Ta nudepeHiiiiHoi AiarHOCTUKI
pizHux dopm HAZKXII (mpocrtoro creatody Ta HACI) Ha
paHHIX eTanax HadaHHSI MEAWYHOI JOMIOMOIM IiTSIM 3 OXKH-
piHHaIM. Asnroput™ aiarHoctuku HAZKXII i3 3actocyBaH-
HsiM HOMA-IR ta TNF-0,/I1L-10 HaBeneHuit Ha puc. 2.

TakuM yuMHOM, nMCOalaHC Tpo3anajJbHUX Ta MPOTHU-
3amajbHUX IIUTOKiHIB, 1110 CYMPOBOXKYETHCS O3HAKaMU

HOMA-IR
100F
8O0} L
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= 60F Specificity: 52,0
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= 40 - ¢
A 0
20F | 7
0-:|||.|l..|l||.|1|||
0 40 80
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100F e
80F i
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S 40F o
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PucyHok 1. ROC-kpuBa inaekcy HOMA-IR ans giarHocTuku npocrtoro creato3y neyiHku (A) ta HACT (B)
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[iTK 3 HagMipHOIO MacoI0 Ti/la Ta OXKUPIHHAM

3,6-4,9 > 4,9 :> TNF-o/IL-10

<0,58

2058

J

-h-w-

PucyHok 2. Asiroputm giarHocTuku npoctoro ctearo3y ta HACIr

iHCYJIIHOPE3UCTEHTHOCTI i TMOCWIIOETBCSI TapajebHO 3i
3pPOCTAHHSIM CTYIEHSI YIIIKOIXKEHHSI TeNaTolLUTIB, € XapaK-
TepHolo o3Hakoto miteid 3 HAXKXII. Iloporosi 3HaueHHs
HOMA-IR Ta TNF-0/IL-10 )ICMOHCTpYIOTB BUCOKi TIO-
Ka3HMKM AiarHOCTMYHOI TOYHOCTI i MOXYTb OyTH BUKO-
PUCTaHi IS paHHBOI HeiHBa3uBHOI giarHoctuku HAXKXIT
y OiTell 3 OXUpPIHHIM Ta OU(epeHLIHOI AiarHOCTUKHI
3MaTHUX IO IIBUAKOTO mporpecyBanHs opm HAZKXII.

BucHOBKMU

1. Busnauenns piBuss HOMA-IR y cupoBaTtii KpoBi
JT03BOJISIE MiABUIIUTU €(DEKTUBHICTh pAHHbOI M1iaTHOCTUKU
npocroro creato3y Ta HACT y miteit. JlocTynmHicTh i siKic-
HMit ipodink niarHoctuaHoi TouHocTi (AUC 0,687, AUC
0,750 BiamoBigHO) JTaHUX MapKepiB JO3BOJISIIOTh PEKOMEH -
JyBaTH 1X BUKOPUCTAHHS Ha MEePBUHHIN i BTOPUHHII JTaH-
1Ii CUCTEeMU OXOPOHM 3I0POB’Sl JIJIsSi CKPUHIHTY XBOpUX Ha
HAXKXII.

2. INoegnanaa HOMA-IR 3 mipoBeneHHSIM TpaH3i€HT-
Hoi enacrorpadii ta BuzHaueHHs M TNF-o/IL-10 no3Bo-
JISIE CTBOPUTH aJIrOpUTM HeiHBa3uBHOI miarHocTuku HACIT
115 mauieHTiB 3 HAKXII, moninmuty e(eKTUBHICTh paH-
Hboi piarHoctuku HACT ta ynockoHanuTu Biabip XBOpUx
TSI TpOBeIeHHS 6i0MCii MeviHKU.

IlepcnekTHBY NOJANBIIMX JOCHIIKEHb ITOJSTAIOTh
Yy BUBYEHHI MOXJIMBOCTEI 3aCTOCYBaHHSI KOMOiHOBaHMX
3 HOMA-IR mapkepiB sl MigBUIIEHHS AiarHOCTMYHOT
inHocti mpu HAZKXTI.
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Diagnostic accuracy of inflammation and insulin resistance markers
in non-alcoholic fatty liver disease in children

Abstract. Background. Insulin resistance indices, in particular
homeostatic model assessment of insulin resistance (HOMA-IR),
and circulating cytokines are promising markers for noninvasive
assessment of hepatocyte damage and metabolic risk in non-
alcoholic fatty liver disease (NAFLD) in children and can be used
to select pediatric patients at risk of adverse disease course. The
purpose was to determine the diagnostic accuracy of insulin re-
sistance markers and circulating cytokines in non-alcoholic fatty
liver disease in children. Materials and methods. One hundred
and seventy patients aged 6—17 (average of 12.15 £ 2.51) years
were included in the study. Hepatic steatosis was determined by
transient elastography. Patients were divided into 4 groups ac-
cording to the presence of hepatic steatosis, non-alcoholic ste-
atohepatitis (NASH) and obesity: group 1 — 37 obese children
with NASH, group 2 — 53 patients with simple steatosis, group
3 — 65 obese children without steatosis, group 4 (controls) — 15
patients with normal weight without NAFLD. Anthropometric
parameters, carbohydrate metabolism with the HOMA-IR cal-
culation, cytokine profile were evaluated. Results. An increase in

serum interleukin (IL) 6 and tumor necrosis factor (TNF) o levels
in NAFLD children compared to the control group (p < 0.05), a
decrease in IL-10 level in patients with NAFLD (p < 0.05), and an
increase in TNFoi/1L-10 ratio (p < 0.05) in NASH children com-
pared to obese patients without steatosis were demonstrated. In
NAFLD children, an increase of HOMA-IR was found compared
to the controls and obese patients without steatosis (p < 0.05). The
threshold value of HOMA-IR for the diagnosis of simple steato-
sis was 3.6 (sensitivity 78.6 %, specificity 52.0 %, area under the
curve (AUC) 0.687), for the diagnosis of NASH — 4.9 (sensitivity
77.5 %, specificity 61.7 %, AUC 0.750). The threshold value of
TNFa/IL-10 ratio for the diagnosis of NASH was 0.58 (sensitivity
75.7 %, specificity 65.7 %, AUC 0.716). Conclusions. The thresh-
old values of HOMA-IR and TNFo/IL-10 ratio demonstrate high
diagnostic accuracy and can be used for early non-invasive diag-
nosis of NAFLD in obese children and for differential diagnosis of
simple steatosis and NASH.

Keywords: insulin resistance; inflammation; diagnostic accu-
racy; fatty liver disease; children
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AAQNTALINHI MOXXAUBOCTiI CepL,eBO-CYAUHHOI CUCTEMU
3 OTASAY HO CUCTEMU peryAsauil Y NiAAITKIB
3 IOBEHIAbHUM IAIONATUYHMM APTPUTOM

Pesiome. Axmyaavnicmo. FOseninvnuii idionamuunuii apmpum (FOIA) — ye naiibinbu nowupene peemamonoeiune
3axeoprosanns dumsauoeo eiky (1 : 1000 dimeit), npu axomy 6i0bysacmucsa 3anyuenHs 8 npoyec 6a2amvox opeauie i
cucmem, y nepuLy uepey cepueso-cyouHHoi, 3 NOCMYNo8UM PO36UMKOM XPOHIUHOI cepuesoi nedocmamuocmi. Sk 6i-
domo, npu 3HUdNCeHHI YHKUIOHANBHOT 30amHOCmi cepuysi 3anycKaemscs Kackaod peaxyill HelpoeymopanbHux cucmem
peeyasyii, i 6 neputy uepey aKmuyemvCs CUMNAMOAOPeHaN08a CUCeMA i3 NOCUNCHHAM NPOOYKUIl Kamexoaamitie,
PO38UmMKOM maxikapdii. Yuacaiook yvoeo nideuuyemocs pisenb M03K08020 HAMPIllypemuuHoeo nenmuady 6 kpogi. Y di-
meli XpoHiuHa cepyesa Hedocmamuicmos mae bescumnmomuuil xapakmep. Tomy auzHavenns moaepanmuocmi 0o Qizuy-
HUX HABAHMANCEHD 8I0I2pac 6aNcaugy poav 6 ii diacnocmuui. Memoro docaioncenns 6ya0 eusnavumu QyHKYIOHAAbHULL
cmau cepyego-cyOUHHOI cucmemu ma moaepaHmuicmy opeanizmy 00 @izuunoeo nasanmanicenus y niorimkie 3 FOIA 3
02130y Ha pigeHb eKcKpeyii kamexoaaminie y 0000siii ceui i pisens nampitlypemuunoeo nenmudy (NT-proBNP) y kposi.
Mamepiaiu ma memoodu. O6cmesnceno 56 nauicumie 3 FOIA gixom 12— 17 pokie (13,28 + 0,38 poky). Konmpoasry
epyny cmanoguau 46 npakmuuno 300pogux 00HoAIMKI6 8i0n08ioHoeo 6iky. [Ipo6odunocs yarbmpaszgykose 00CAi0NHceHHS
cepys 0na 6CMAHOBACHHA (DYHKUIOHAAbHO20 cmaHy miokapoa. /lns eueuenHs moaepanmuocmi 0o i3uuHoeo0 HA8aH-
MaxiceHHs: npo8ooUBCss Mecm wWecmuxeuauHHoi Xo0bou 3 pospaxyrikom indexcy Kepdo do ma nicas mecmy. Busuaecs
DIBeHb eKcKpeuii Kamexonaminie y ceui ma pieens Hampiilypemuuro2o nhenmudy 6 kpogi. Pesyasmamu. Y nayicumis
3 HOBEHINbHUM [0I0NAMUMHUM APMPUMOM 6CAHO0BACHO (DOPMYBAHHS PAHHIX 03HAK CUCMOAIMHOT ducihynKyii miokapda
npaeoeo wiayHouKka cepys (3HudcenHs paKuyii gukudy npaeoeo waynouxka). llpu ybomy 6cmaHo6aeHO 3HUNICCHHS Di6Hs
Kamexonaminie ma nideuwenns piena NT-proBNP, skuii cnpaease Hellpomooyarowouuil eghekm Ha Pi3HUX PIGHIX CUM-
namoadpenanoeoi cucmemu. Bucnoexu. Axkmueauis cumnamuunoeo 6iddiny eéecemamuenoi Hepeogoi cucmemu (nio-
suwenns indexcy Kepdo) y xeopux Ha 106eHinbHUll i0ionamuyHuil apmpum He 3a0e3neuye epeKmueHicmy 6UKOHAHHS
MIHIMAAbHO20 PI3UMHO20 HABAHMANCEHHS 8 MeCmi WeCMUX8UAUHHOT X00b0U.

Kir090Bi ciioBa: roseninvruii idionamuunuii apmpum; adanmauiiini modcaueocmi cepyeso-cyounHoi cucmemit; Ka-
MexonamiHu,; MO3K08UIl HampillypemuuHuil nenmuo,; nionimxu

Bctyn

IOBeHinbHMI inionatnunuit aptput (FOIA) — 11e Haii-
OiNBIII TIONIMPEHE pPEeBMATOJIOTiYHE 3aXBOPIOBAHHS M-
T4oro Biky (1 : 1000 miteii), mpu SIKOMY IIiJi BIUIMBOM
MEPCUCTYIOUOI aKTUBHOCTI 3aXBOPIOBAHHS BiZOYyBa€ThbCS
3aJIydeHHs B MpolleCc 0araTboX OpraHiB i CUCTEM, y IIep-

LIy Yepry cepleBO-CyIMHHOI, 3 MOCTYMIOBUM PO3BUTKOM
XpoHiYHOI cepueBoi HegoctaTHOocTi (XCH), mo BrumBae
Ha cTaH (i3MIHOI aKTUBHOCTI MAIIIEHTIB Ta SIKiCTh IXHHOTO
xuttsa [1-3].

DyHkiioHaNbHA HAIMPYXKEHICTh  CEPLEBO-CYIMHHOL
CHCTEMH Bifirpa€ BaXJIMBY pOJb B alaNTallifHUX PeaKIIisix
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OpraHi3aMy OIUTMHM Ha 3MiHU 30BHIIIIHHOTO CEPelOBUIIIA,
MPOLIECU POCTY Ta CTaTEeBUIl po3BUTOK [4, 5]. SK Bimomo,
MpU 3HUXKEHHI (DYHKIIOHATBHOI 3JaTHOCTI cepls 3aIryc-
Ka€eTbCs KacKaj peakiliii HeliporyMopaabHUX CUCTEM pery-
JISILL, i B TIepIIy Yepry aKTUBYETHCS CUMITaTOAIpEeHATIOBA
cuctema (CAC) i3 mocuJIeHHsSIM MPOAYKIIii KaTexolaMiHiB
(KA), posButkom Taxikapmii. [Ipu 11boMy TakoxX TigBU-
IIYETBCS PiBEHb MO3KOBOTO HATPIAyPETHMYHOTO TENTHIY
(NT-proBNP) B kXpoBi, sIKMii € CKPpUHIHTOBUM TOKa3HU-
KoM nucdyHKLii Mmiokapaa [1, 6].

MeTo10 nocimKeHHs OyJI0 BU3HAYUTY (DYHKIIOHAb-
HUI CTaH CepleBO-CYIMHHOI CUCTEMU Ta TOJEpPaHTHiCTh
OpraHiaMy 10 ¢i3yHOro HaBaHTaXXeHHs y MiaTiTKiB 3 IOIA
3 OIJIsIIy Ha piBeHb €KCKpellil KaTeXxoJaMiHiB y M000Biit
ceui i piBeHb HaTPiypeTUUYHOTO NMENTUAY B KPOBI.

Marepiaam Ta meToamn

O6cTtexxeHo 56 mauieHTiB 3 FOIA, BikoMm 12—17 pokiB
(13,28 * 0,38 poky), i3 Hux 17 xnonuis, 39 miBuart. [Tosi-
apTUKYJSIpHY (OpMy 3aXBOPIOBaHHS Majiu 48 MallieHTiB
(86 %), omiroapruxyiasapuy — 8 xsopux (14 %). Yci xBo-
pi OTpUMyBaJId METOTpEeKcaT MoHan 12 MicsiiB, cepemHs
no3a sikoro craHoBwiaa 11,73 + 0,39 Mr/m? Ha THXKIEHb.
KoHnTtposbHy rpyiy craHoBuian 46 (27 xjomiiB ta 19 mi-
BYAT) MPaKTUYHO 3A0POBUX OJHOJIITKIB BiIITIOBITIHOTO BiKy
(14,72 + 0,28 poky).

Kniniunuit giarnoz FOIA BcTaHOBIEeHO Ha mincTasi
KpUTEPiiB, 3a3HAUEHUX Y TaKMX HOPMATHBHUX JOKYMEH-
Tax: Haka3 MiHicTepcTBa OXOpPOHU 310pOB’Sl YKpaiHU Bif
12.10.2006 poxy Ne 676 «IIpo 3aTBepaKeHHS IPOTOKOJIIB
HaJaHHS MEIUYHOI JOIIOMOTH 3a CIleliaibHicTIo «PeBMa-
TOJIOTisI», Haka3 MiHicTepcTBa OXOPOHU 310pOB’ST YKpai-
HU Bim 22.10.2012 poky Ne 832 «YHipikoBaHMIT KITIHIYHII
MPOTOKOJ MEAWYHOI JIOTIOMOTH JAiTSIM, XBOPUM Ha IOBe-
HiIbHUIU apTput» [7].

AKTHBHICTb MpOlIeCy po3paxoByBajacs 3a IIKaJIOIO
JADAS 27 (Juvenile Arthritis Disease Activity Score), sika
MiCTUTh TaKi OKa3HUKU: 1) 3arajibHa OLiHKa JikapeM (Bif
1 no 10 cm); 2) 3aranpHa olliHKa OaTbKaMM abo Talli€eH-
ToM (Bim 1 no 10 cMm); 3) owiHKa cTaHy 27 MEBHUX CYIJI0-
0iB i MigApaxyHOK KiJIbKOCTi CYIJIOOiB 3 aKTUBHUM apTpu-
ToM; 4) HopmarnizoBaHi C-peaktuBHuit 6iok (CPB) abo
mBUAKICTh ocinanHs eputpouuTiB (LLIOE), Bu3HaueHa 3a
MetonoM BecteprpeHa. 3a pesyibraTaMu MipaxyHKy BU-
3HavYaJdu CTYIiHb aKTUBHOCTI 3aXBOPIOBaHHSI (HU3bKUIA,
cepenHiii, BUCoKuii) [8].

Kputepii BKIIIOUeHHST y MOCHIIKEHHS OyIM Taki: BiK
mimtiTkiB Bim 10 mo 18 pokiB, JiKyBaHHsI 0a3MCHUMU IIpe-
napaTaMu (MeTOTpeKcar), TPUBAIICTh SIKOTO HE MEHIIe
HixX 12 Mica1iB, XBOpi 3 1OJTi- Ta OJ1iroapTUKYJISIPHUM Bapi-
aHTaMU 3aXBOPIOBAHHS.

Kputepii BUKITIOUEHHS: MOJIOAIIWIN BiK, BiICYTHICTh
Teparii abo i TpuBaJicTh MEHII HiX | piK Ta HasBHICTb
iHIIIMX 3aXBOPIOBaHb CYIJI00iB (iHPEeKiHHOTO, €HIOKPHUH-
HOTO YU iHIIIOTO TTIOXO/IKEHHST).

st BUBYEHHS (PYHKITIOHATBLHOTO CTaHY Ceplisl poBe-
IIEHO YIBTpa3ByKoBe Itoro mociimkeHHs (amapat LOGIO
V2 General Electric (CILA), matunk 3Sc-RS) i3 Bu3sHa-
YyeHHSIM (yHKIIOHAJbHUX MOKa3HMKIB JiBoro (JIIII) Ta
npasoro (I11) numyHoukiB. BuBuanucs: ¢ppakiiis BUKUILY

(®Bnu, ®Bmm), ynapHuii 06’em (YO, YOmiir) ta XBu-
JMHHUI 00°eM KpoBi (XOw, XOmii) 3 orjisily Ha 4acToTy
cepiieBux ckopoueHb (HCC) [9].

s BUBUEHHSI TOJIEPAHTHOCTI 10 MiHiMaiabHOrO ¢i-
3MYHOTO HaBaHTaXKEHHS Ta 11 BIUIMBY Ha CTaH CEpIIEBO-
cynuuHoi cuctemu (CCC) y mimmiTKiB MpOBOIMBCS TECT
mectuxBuanHHO1 xonpou (TLIX). TLIX mpoBomunu y
Teplliii MOJOBUHI AHS B YMOBaX KOPUIOPY CTalliOHAPHO-
ro BigmiseHHs. TecT mpoxomauB B iHOWUBIZyaJIbHOMY, MaK-
CUMaJIbHO IIBUAKOMY TeMITi (YHUKAIOUM TIOSIBU BiTIyTTS
00J110, 3aIUIIIKM, BTOMM M’$I3iB a00 TSKKOCTI B HOTax, 3a-
naMOpOYeHb, CJIaOKOCTi), 110 3a0e3Ieuye IMPOXOIKEHHS
Mali€eHTOM MaKCUMAaTbHOI AUCTAHIT TPOTATOM 6 XBUJIMH.
Ipoiineny auctanuito (6MWD) BuMipioBaiu B MeTpax.
BincrexxyBanu auHaMiKy KJIiHIiYHOTO CTaHy TallieHTa 10
Ta Micasl MPoOU, a TAKOX PEECTPYBAIU YACTOTY CEPLIEBUX
CKOpoueHb Ta aptepiasibHuil THucK (AT), a micast 3aBep-
IIEHHSI TEeCTy PO3paxoByBaiM BifacoTok rmpupocty YCC
Imicnst MiHiManbHOTO (pismuHoro HaBaHTaxkeHHs. YCC mia-
paxoBYBaJIM B MOJIOKEHHI CUIIYM IIPOTATOM 15 cexyHI 3
BUKOPUCTAaHHSAM ceKyHmomipa. AT TakoxX BUMipioBaiu B
IMOJIOKEHHI CUASYM Ha JIBiM BEepXHill KiHIIBLI METOIOM
KopotkoBa 3 Bukopucrantsm amapata Microlife BP2B10.
BuxigHi BUMipioBaHHS MPOBOIMIMCS ITiCJIsI TPUXBWIMH-
HOTO BiIMOYMHKY IalliEHTa y IMojoxeHHi cuastuu. [licas
npo6u ninpaxyHok YCC ta BumiptoBaHHst AT nmpoBoauin-
csI Ha Meplliii BiTHOBIIOBaIbHIM XBwiuHi [5, 10, 11].

JIJTs1 OLIIHKM BIJIMBY BEreTaTMBHOI HEPBOBOI CUCTEMM
(BHC) na nokasznuku gisuibHocTi CCC BU3HaYaIM Bereta-
tuBHMi iHAekc Kepmo (BIK), 1110 6a3yeTbest Ha OpiBHSIH-
Hi BEeJIMYMH AiacTojliyHOrO aprepiasibHOTO THUCKY (JIAT)
ta YUCC. leit inmekc po3paxoByBaBcsI 3a (hOPMYJIOIO:
BIK = (1 — JAT/YCC) x 100, ne AT — miacToiiyHuii
mck (MM pT.cT.), YCC — yacroTa cepleBUX CKOpOYEHb
(KiIBKicTh yaapiB 3a 1 XBUJIMHY).

IIpu BereraTuBHill piBHOBa3i B peryJsiiii cepleBO-Cy-
nuHHOI cuctremu BIK HaGmxyeTbest no 0. 3HayeHHs: BIK
i3 MO3UTUBHUM 3HAKOM CBiIUMUTb NIPO MOCHUJIEHHA IPO-
LieciB KaTaboJi3My, 110 XapaKTepHO ISl HaIpy>XEeHOTO
(byHKIIiOHYBaHHSI 3 BUTPATOI €HEPreTUUHUX PE3ePBiB Op-
radizmy. BIK 3 HeraTUBHUM 3HaKOM CBiTYUTB PO OLTBIIT
CMPUSITIIMBUI, aHAOOJIIYHUI BapiaHT 3CyBY MeTaboJIi3My i
OisIbIII EKOHOMHM pexkuM (DYHKIIIOHYBaHHSI CUCTEM Opra-
Hizmy [12, 13].

JIJ1s1 OLIHKM CTaHy CMMIIaTOaApPEeHAaIOBOI CUCTEMM JI0-
CJIIIKYyBaJIM BMICT KaTeXoJIaMiHiB (ampeHasliHy Ta Hopa-
IpeHajiHy) B HOOOBili ceui METOIOM OKMCHEHHS HOoaoM
3 YTBOPEHHSIM (QIIYyOPECLIEHTHUX TPUTiIAPOKCUiIHAOJIIB
(aApeHOIOTUHY i HOPaIPEeHOMIOTUHY) i ITodaIbIIOol (hIyo-
pumeTpii Ha aHajizaTopi «@ayopat 02-ABJID-T» (CaHKT-
[TetepOypr, Pocis) [14].

JlocaimkeHHsI MO3KOBOTO HATPiilypeTUYHOTO TEINTHILY
Y KpPOBi ITPOBOMJIOCSI METOZIOM KOHKYPEHTHOTO iMyHOaHa-
i3y Ha aHaizatopi IMMULITE 2000 Siemens. Hopmaib-
HUMU BBAXAJTUCSI TOKA3HUKU: ISl IOHAKIB — MEHIIE HixX
62 1ir/MJ1, IUTSI AiBYAT — MEHIIe HiX 83 mr/mi1.

CratuctTnyHa o0OpoOKa OTpMMAaHMUX OaHUX ITPOBOIU-
JIach 3a JOTIOMOTOIO ITaKeTa MpuKIagHuX rmporpam SPSS17
(minensisa 4a180844250981ae3dae-s/nSPSS17) na IBM PC
Pentium-4. Po3paxoByBajiu cepeaHio apuMeTUIHY BeJI-
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YUHY i CTaHOAPTHY IO Hel IMOMUJIKY, MeliaHy, BU3HAYaJIU
BEPXHill Ta HUXKHIl KBapTWJIi /151 BCiX moka3HUKiB. [1opiB-
HSIHHS MOKA3HUKiB POBOJAWIIN 3 aHAJIOTIYHUMU TTOKa3HU-
KaMU MiIJTITKiB TPy KOHTPOJIIO.

PesyAbTaTH

ITpu ouiHIi aKTMBHOCTI XBOPOOM y MAlli€EHTIB 3 TOJIi-
apTUKYJISIPHUM BapiaHTOM Ta OCOOJMBO 3 OJIiIrOApTUKY-
JISPHUM BigMivyanacsi BUCOKa aKTUBHICTb MPOLIECy, MPo 1110
CBiIUaTh MokKasHUKM mKaau JADAS 27. Tak, akTUBHICTb
xBopobou 3a JADAS 27 y maui€eHTiB 3 HOMapTUKYIIPHUM
BapiaHToMm Oyna 8,54 £ 1,04, a 3 oliroapTUKY/ISIpHUM —
7,25 £0,96.

®ynkuioHanbHuii ctan JILI 36epiraBcst B Mexax HOp-
MaJIbHUX 3HaY€Hb, ajie OyB BipOTiTHO HIXKYMM, HiX Yy 310-
POBUX MiJIITKiB, MPO 110 CBiguaTh nokazHuku PGB ta
YOunuu. IMpu upomy XOuin minBuiiyBaBcsi, KMOBIpHO, 4e-
pe3 6inbii Bucoki 3HaueHHst YCC (Taba. 1).

®dynkuionaneHuii ctan TTI y xBopux Ha FOIA 3Ha-
yHO 3MiHIoBaBcs: MBmin Oyna BiporimHO HUKYOIO, alie
MIpHY IbOMY BimOyBaaoch 30inbmeHHs YO ta XOrm, 110
CBiTUMTh PO (hOPpMYBaHHS paHHIX 03HAK TUCQPYHKIIII IIHO-
TOo Bimaiay cepls Ta iioro pemoneoBaHH: (Tad. 1).

IIpunposenenHi THIX ckapr miaIiTKy He Tpea’ SBJISUIN,
yCi MOTOAMJIMCSI HA TTPOBEACHHS | BAKOHAIU TE€CT Y OBHO-
My o6cs3i. [Tepen npodoto YCC y nauientis 3 FOIA Gyna
B MeXax BIKOBUX HOPM, ajie BipOTiIHO BUILOIO, HIX Y 3/10-
poBux ogHoJITKiB. AT y rpynax He BinpizHsBcs (Tabi. 2).

[Ticna THIX YCC y xBopux 30epiranacst BipoTiiHO BU-
moro, xoua npupict YCC 0yB diziomoriyHuM. 3HAYEHHS
innekcy Kepmno B 060x rpynax Oyjau MO3UTUBHUMU SIK 1O
TeCTY, TaK i Tic1sl Ioro MpOBeIeHHS, ajie y nauieHTiB 3 FOIA
BipOTiZHO BUIIIUMU, HIK Y 3T0POBUX OTHOJITKIB (Ta0I. 2).

TonepaHTHICTh M0 MiHiMaJIbHOTO (Di3MYHOrO HaBaH-
TaxXeHHs y mimnitkiB 3 FOIA Oyna ripioro, mpo 1o cBim-
YUTh BipOTiIHO MEHINA AUCTaHLis, SIKy BOHU IPOMIILIN
(Tabu. 2).

ITpu ananizi nokasHukiB CAC piBHi KA 3Haxomunucs
B MeXax BiKOBMX HOpM, ajie y naiieHTiB 3 KOIA piBHi sk
aJpeHalliHy, TaK i HOpaapeHasiHy OyJ1u 3HAaYHO HUXKYM-
MU, HiX Y HiIJTITKiB Tpyny KoHTpouto. [1pu 1ibomy piBeHb
NT-proBNP BiporigHo nigBuiiyBascst (Tabd. 3).

O6rosopeHHs

SK BitoMo, y TOpOC/IMX Malli€HTIB 3 peBMATOITHUM ap-
TPUTOM Ha TJIi OCHOBHOTO Tpoliecy B 0araTbOX BUIAIKaX
pPO3BUBAIOTLCSI KOMOpPOIiAHI 3aXBOPIOBaHHS, SKi 3HAYHO
YCKJIQAHIOIOTH CTaH MalLli€HTa Ta MOTiPIIYIOTh SIKiCTh 10T0
Kkuttd. Haitbinpi yacto y 1i€ei kaTeropii XBopux po3Bu-
BAlOThCS CEPLIEBO-CYAMHHI 3aXBOPIOBAHHS, 110 MPU3BO-
ISITh O PO3BUTKY TSKKMX yckiagHeHb (XCH, iHgapkT
tomro) [15, 16]. Byno moBemeHO, IO HAaBiTh y Mepiomi
KJIIHIYHO1 peMicii peBMaTOITHOro apTpUTy 30epiraeTbcst
CYOKJIiHiUHE 3amajieHHs, PO IO CBITYUThH MiABUIIEHHS
PiBHSI 3amaJIbHUX LIMTOKIHIB, eHAOTeiaIbHa TUCPYHKITis
Ta aKTUBAllisl MapKepiB OKMCHOTO CTpeCy i aJMIOKiHiB,
110, ¥ CBOIO Yepry, MiATPUMYE TpOLEeCcH TepedynoBU Cy-
ouH [2, 3].

V memiarpuuniit nmpaktuni y giteit i3 IOIA ¢opmy-
BaHHS XpOHIYHOI CeplIeBOI HEAOCTATHOCTI BiZOyBa€ETHCS
MOBIJIBHO, 1 B 0araTboXx BUIaaKaxX Ha MOYaTKOBUX eTamnax
KJiHiYHUX TposBiB HeMae. HalipocTynHilluM MeTOAOM
BUSIBJIEHHSI TUCGYHKIII MioKapaa € yJbTpa3ByKOBe 10-
CIIIKEHHSI, @ TaKOX TECTU 3 (Pi3UUHUM HaBaHTaXKEH-
HaM. Pa3zowm i3 TuM, sIK mpaBua0, OCHOBHY YyBary Ipu
YJIBTPa3BYKOBOMY MOCHIIKEHHI CepLisl MPUAIISIIOTh Oro
JIiBUM BiJIiJ1aM, Xoua 1ie B cepelHi MUHYJIOTO CTOPivus
OyJa JoBe/leHa BaXKJIMBICTh OI[IHKU CTaHY MPaBOTo LTy~
HOYKa Ta OINucaHa MiXIILIYyHOUYKOBa piBHOBara B po0oti
cepus [17].

V HammoMy nociimKeHHi (pyHKIIioHaJIbHA 30aTHICTB JIi-
BOro IutyHouKa manieHTiB 3 FOIA Oyna B Mmexkax HOpMaJb-
HUX 3HauyeHb, XOUa BipOTiZHO HIKYOIO, HiX Yy IMiIJITKiB
rpynu KoHTpoJjto. [1pu 1iboMy HacocHa (PyHKIIisI TTpaBoro

Tabnuuys 1. PyHKyiOHaNbHi NTOKa3HUKM cepLs y NiANITKIB 3 I0BEHINIbHUM igionaTUYHUM apTPUTOM MOPIBHSIHO
3 aHanoriyHUMu NokaaHukamm gitevi rpynu koHTposiio, M £ m (Me; LQ; UQ)

MoKa3HuK OcHoBHa rpyna, nh = 56 pyna KoOHTpoalo, n = 46
OB, % 64,91 + 0,53* 69,05+ 0,77
- (64,40; 62,76; 66,75) (68,60; 64,40; 72,30)
YOnw. mn 51,64 + 1,84* 61,99 +241
' (52,20; 44,30; 58,99) (61,50; 49,01; 73,10)
X0, 1/xB 4,19 + 0,20 3,90+ 0,20
' (3,99; 3,54; 4,89) (3,71; 3,06; 4,32)
OB, % 41,71+ 1,63* 58,51 +1,77
- (42,61; 35,86; 48,50) (59,05; 53,35; 66,35)
yOnuw, mMn 14,14 + 1,09% 7,44 0,40
' (13,72; 8,44; 16,87) (7,15; 5,59; 9,49)
XOnw, n/xs 1,12 +0,09* 0,46 +£0,03
' (1,01;0,74; 1,27) (0,47;0,37; 0,53)
4CC, ya/xB 78,86 + 1,73* 67,32+ 1,69
i (81,00; 71,00; 87,00) (65,00; 58,00; 75,00)

Mpumitka: * — p < 0,001.
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mryHouka (@ Briir) BiporigHo 3HUKYBajlacs Ha TJIi MiIBU-
meHHs YO ta XOrl.

ITpu npoBeneHHI KOpesILiHHOro aHasi3y BCTAHOBJIEHO
HEMpsIMY, BUCOKOTO PiBHSI KOPEJSILIIHY 3aJIeXKHICTh MiX
nokazHukamuy YOmur i XOmi ta cTyneHeM akKTMBHOCTI 3a-
XBOpIoBaHH: 3a mikanor JADAS 27 (nias YOnm r= —0,9;
p <0,001; mmg XOmr r = —0,9, p <0,001).

TakoX BCTaHOBJIEHO HEMpPSIMYy KOPEJSIiHHY 3aJIexX-
HICTh (PYHKIIOHAJBHUX ITOKA3HUWKIB JIIBOTO Ta IIPaBOTO
LITYHOUKiB, a came @B ta YO (r= —0,8, p <0,001),
@B ta XOmu (r= —0,6, p < 0,05), 1110 € migTBepaKeH-
HSIM MIXIILTYHOYKOBOI piBHOBArH.

BusiBneHi 3MiHM MOXYTb BKa3zyBaTH Ha (popMyBaHHS
CHUCTOJIIYHOI AUCOYHKIIII MioKap/a, Ieplil 3a BCe IpaBoro
LITYHOYKA cepls, Y MiJTITKIB 3 BUCOKHUM CTYIIEHEM aKTHUB-
HOCTI 3aMaJIbHOTO MPOLIeCY.

[Ile B MUHYJIOMY CTOpiu4i OyJ10 OIrcaHO MexaHi3Mu ¢hop-
MyBaHHg XCH, i omHUM i3 IepImx eJeMeHTiB KOMIIeHcallil
€ aKTUBAllisI CUMIIATOAIPeHAIOBOI CCTEMH i3 TTiIBUILIEHHSIM
nponykiuii KA, a BinnosinHo, i minsuiienHsm YCC. Le npu-
3BOIUTD JI0 3HIDKEHHSI CEPIIEBOTO BUKUIMY, 30iTbIICHHS TI0-
POXKHHH ceplisl. Y BilIOBiAb HA PO3TSITHEHHS MiOKap/a JIiBOro
IUTYHOYKA Ta Ha MiABUIIEHHS TUCKY B HHOMY TTiIBUIILYETHCS
MIPOIYKIIis MO3KOBOTO HATpiitypeTUuHOro nernrtuy [6, 18].

Tabnuus 2. Moka3HUKN TECTY LLUECTUXBUIMHHOT XoAb06M Ta Npobu Kepao y nianiTkie 3 I0BeHiIbHUM

igionaTnyHuM apTPUTOM Ta rpynu KoHTposio, M + m (Me; LQ; UQ)

MoKa3HUK

OcHoBHa rpyna, nh = 42

lpyna KoHTpolo, n = 32

/o Tecty 1wecTMXBUIMHHOI Xo04b6m

IHoekc Kepao

(20,00; 10,25; 30,23)

YCC, ya/xB 83,40 £ 1,91% 73,50 £ 2,14
YA (80,00; 75,00; 91,00) (74,00; 64,00; 82,00)
CAT. i pT.CT 107,26 +1,73 110,59 + 2,61
- MM PT-CT. (108,00; 100,00; 110,00) (111,00; 101,00; 120,00)
JIAT, MM pT.CT 64,59+ 1,11 66,19 + 1,43
MeEe (65,00; 60,00; 70,00) (64,50; 60,00; 71,00)
21,13 +2,01* 7,49+3,71

(14,42; —-9,52; 21,24)

licns TecTy WeCTUXBUINMHHOI X04b6M

6MWD, M

(485,83; 451,84, 539,28)

4CC, ya/xB 110,48 + 3,34%* 99,44 + 2,28
A (107,50; 97,00; 123,00) (100,00; 92,00; 108,00)
. 32,95+3,41 37,65 + 3,86
rpApier HCC. % (31,98; 15,49; 41,33) (37,47; 23,37; 48,08)
CAT, MM pT.CT 112,69+2,01 114,50+ 2,93
MMPTET (110,00; 105,00; 120,00) (115,00; 101,00; 125,50)
JAT, MM pT.CT. 63,64 + 1,28 64,63 +1,45
MMPEET (65,00; 58,00; 70,00) (64,50; 60,00; 70,00)
IHaekc Kepao 40,46 £ 1,96%** 33,77 £2,29
pereTepa (41,74; 32,69; 50,00) (37,50: 22.23: 42,31)
499,83 + 8,93*** 519,03 £ 8,84

(518,09; 484,06; 540,89)

Mpumitkn: * — p <0,001; **—p<0,01; ***— p<0,05.

Tabnuys 3. lNoka3HUKM KaTexoslaMiHIiB Ta HaTPiypeTUYHOro NnenTuay y NianiTkie 3 IOBEHINbHUM igionaTuYHUM
apTpuTOM Ta rpynu KoHTposo, M = m (Me; LQ; UQ)

Moka3HuK

OcHoBHa rpyna, nh = 56

lpyna KoHTpoalo, n = 46

AQpeHaniH, HMOonb/n

22,67 £2,21%**
(23,00; 14,30; 30,80)

32,61+238
(31,30; 24,60; 36,50)

HopaapeHaniH, Hmonb/n

80,61 + 6,39**
(72,80; 64,00; 104,80)

104,08 + 7,00
(96,40; 80,50; 123,80)

NT-proBNP, nr/n

41,12 + 6,86**
(23,85; 20,00; 43,40)

29,27 £5,23
(19,00; 17,00; 39,70)

Mpumitka: ** — p <0,01.
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VYV cBol0 4yepry, HaTpiypeTUUHMI TMENTUA Ma€e 3a-
XHUCHi BJIACTUBOCTI IIOAO CEPLIEBO-CYIUHHOI CHUCTEMU,
BUSIBJISIIOUM HATPilypeTUUHUI edeKT i 3HUXKYIoUU TO-
HYC CYAWH, IO MPU3BOAUTH 0 TiMOTEH3MBHOTO edeK-
Ty 3aBASIKUA po3iiupeHHto cyauH [19, 20]. NT-proBNP
CTIpaBJIsIE HeMPOMOIYJIIOOUMii eeKT Ha Pi3HUX PiBHSIX
CUMIIaTUYHOI HepBOBOi cucteMu. HaiGinbin iMoBip-
HUMHU MeXaHi3MaMHu MOro CUMITATOJITUUYHOTO eEeKTy €
O0JloKaja IEeHTPaIbHUX CHUMIIATUYHMX IMITyJIbCiB, OJIOK
nepenadyi HEPBOBOTO IMMYJIbCY B CUMITATUYHUX TAHTIIISIX
Ta 0J0KaJa CMHTEe3y Ta BUBLJIbHEHHS KaTeXOJaMiHiB Ha
piBHI TepMiHaJIbHMX HEPBOBUX 3aKiHYE€Hb Ta B HATHUP-
KoBMX 3ayio3ax [21, 22].

V namomy nociimkeHHi piBHi KA ta NT-proBNP y ma-
uienTiB 3 FOIA 3Haxomumucst B MexXax BiKOBUX HOpPM, ajie
npu ubomy NT-proBNP OyB BuIuMm, HixX y MiJTITKIB Tpy-
Y KOHTPOJTIO.

ITpu npoBeneHHI KOpesILiiHOro aHali3y BCTAaHOBJIEHO
3BOPOTHUI KOPEJISILiIHHUI 3B 130K MiX piBHEM €KCKpeLlil
KarexoyiaMiHiB y 1000Biii ceui Ta piBHeM NT-proBNP y
KpoBi (3 agpenaminom r = —0,7, p < 0,01; 3 HOpagpeHai-
Homr = —0,8; p <0,01), o BKa3ye Ha IIPUTHIYYIOUY Iif0
NT-proBNP Ha mponykiiito KarexoJiaMiHiB.

sl OLIIHKM CTaHy BereTaTUBHOI HEPBOBOI CUCTEMU
MPOCTUM METOJOM € po3paxyHok iHaekcy Kepmo, sikuii
npu ii piBHOBa3i HaOmuxaeTbcs no 0. Ilpu akrusarii
cummaruuHoro Bigniny BHC 1eit mokasHuk HaOyBae 1o-
3UTUBHOTO 3HAYEHHSI Ta BKa3y€ Ha HaIpyXeHHs (yHK-
mionyBaHHs1 CCC i3 HepallioHaJIbHOI BUTPATOIO €HEp-
TeTUYHUX pe3epBiB opraHizMmy. Came 1ie BimOyBa€eThCsl y
niteii i3 FOIA. Y niTeparypi onmcaHo 3acToCyBaHHS iHIEK-
cy Kepmo y maiieHriB 3 opTOoIe AMYHOIO ITaTOJIOTIEIO, 3 TIa-
TOJIOTI€I0 IIUTYHKOBO-KUIIKOBOTO TpakTy [13, 23]. V miei
Karteropii namieHTiB iHgekc Kepno Takox Ma€ Mo3uTUBHE
3HAYEHHSI, 110 CBIIUUTH MPO aKTUBALIiI0 Yy HUX CUMIIATHY -
Horo Binniny BHC.

st OL[iHKMA TOJIEPAHTHOCTI A0 MiHiMajabHOTrO (Hi3nuy-
HOIO HaBaHTaXXEHHSI Ha CbOTOJIHI IIMPOKOI MOIMYJISIPHOCTI
HaOyB TLLX. BiH € moctynmHuM, He MOTpedye crnelialbHO-
ro o0aaHaHHS i JIeTKO BUKOHYEThCS [11].

¥ nauientis 3 FOIA sk Buxinna YCC, Ttak i micis TIIX
OyJ1a BiporiIHO BMILIOO, HiX Y MIJUTITKIB TPy KOHTPOJIIO,
xoua npupict YCC y BianoBiab Ha hi3nyHe HaBaHTAXKEHHS
OyB (bizionoriyHUM, ajie AUCTAHLIis, SIKY TIPOMIIIN XBOPI,
Oyna BiporigHo MeHIIo. IHmekc Kepmo maB mo3uTuBHE
3HadeHHs g0 TILIX i 3HaYHO 30iIBIIUBCS MiCTIS TECTY, CYyT-
TEBO BiIPi3HAIOYNMCH Bill aHAJIOTIYHOrO ITOKA3HMKA MiITiT-
KiB rpynu KoHTpouio. Lle cBiguuTh mpo Te, 1110 BAKOHAHHS
MiHiMaJbHOTO (Pi3MYHOro HaBaHTAXXEHHSI MOTpedye 3Ha-
YHOTrO HAIpPy>XE€HHSI Y HUX CUCTEM aJariTallii i TOCUJIeHHS
MeTaboJ1i3My.

[1pu kopensuiinHoMy aHati3i mokasHukis TLIX Oyno
BCTAHOBJICHO 3BOPOTHUII KOPEJSILIMHUI 3B’SI30K MiX
inmekcom Kepnmo micasi (izMuHOrOo HaBaHTaXKEHHSI Ta
MPOIIEHOI0 BilCTaHHIO TIPOTSTOM 6 XBWIMH (r = —0,6;
p < 0,05). Lle cBimuuTh Ipo Te, 110 aKTUBALIisI CUMITaTAI-
HOTO BiIiTy BereTaTUBHOI HEPBOBOI CCTEMU He 3a0e3I1e-
yye e(peKTUBHICTh (Di3MYHOro HaBaHTAXKEHHSI.

BcranoBneni 3MiHM BKa3yloTh Ha aKTUBAllil0 CHMIIa-
TUYHOTO BiJilly BereTaTMBHOI HEPBOBOI CUCTEMM Ta 3HU-

JKEHHSI TOJIPAHTHOCTI 10 MiHiMaJbHOIO (hi3MYHOIO Ha-
BaHTaXXeHHs y xBopux Ha IOIA.

Takum ynHOM, y nauieHTiB 3 FOIA BctaHOB/IEHO (hop-
MyBaHHSI paHHIX O3HAK CHCTOJIYHOI AUCGYHKILT Mio-
Kapnaa, niepr 3a Bce IMTIL, mo mpu3BoauTh 10 3HWKEHHS
TOJIEPAHTHOCTI HaBiTh 10 MiHIMaJILHOTO (hi3MYHOTO HaBaH-
TaXEHHSI, He3BaXKalour Ha aKTHBAllil0 CUMITATOAAeHAIOBOT
cuctemn amanraiii (NT-proBNP, karexomaminu, BereTa-
THBHA cuctemMa — TecT Kepmo).

BucHoOBKMK

1. ¥V nmauieHTiB 3 IOBEHIIbHUM idiOMaTUYHUM apTpU-
TOM BCTaHOBJIEHO (DOPMYBaHHS paHHIX 03HAK CUCTOJIiYHOI
nuchyHKLIi Miokapaa MpaBoro ILIIYHOYKa ceplsl (3HU-
KeHHst @ Brr).

2. MMinuiieHHs piBHst NT-proBNP y xBopux Ha 1oBe-
HiJIbHUH 11i0MaTUYHUI apTpUT CIpaBisie HEUPOMOIYIIO-
10unii epeKT Ha PiZHUX PiBHSIX CUMITaTOAAPEHATIOBOI CHUC-
TEMU.

3. AKTHMBAllil CUMMATUYHOTO BiIily BereTaTUBHOI
HEepBOBOI cucTeMM (mimBuIeHHs iHmekcy Kepmo) y xBo-
pMX Ha IOBEHUIbHUN iTiOMaTUIHUIL apTPUT He 3a0e3Ieuye
e(eKTUBHICTh BUKOHAHHSI MiHiMaJIbHOTO (Di3MYHOro Ha-
BaHTaXXEHHS B TECTi 1IECTUXBUIMHHOI XOJbOU.

IlepcnekTHBH MOAAJIBIIMX AOCTiIKEHb. [JoCcTimkeH-
Hs MaLli€HTIB y AMHaAMIill I8 BU3HAYEHHSI MPOrpecy-
BaHHSI CUCTOJNIUHOI AucGhYHKUII cepusl Ta akTUBallil
CUMITATOAIPEHAIOBOI CUCTEMMU 3aJI€KHO Bil TPUBAJIOCTI
Tepartii.

®inancyBanns. Po6ora BUKOHaHA B paMKaX HayKo-
BO-HocIigHOI pobotu 1Y «IHCTUTYT OXOpOHU 3HOPOB’SI
nmiteil Ta mimTiTKiB HamioHanbHOI akamemii MeIUYHMX
HayK YKpaiHnm» Ha TeMy «Po3poOuTH KOMILJIEKC 3aXo-
IiB TomepeIXeHHsa (HopMyBaHHS HE3BOPOTHHUX MOIIKO-
IKeHb OpraHiB i CUCTeM Ta ONTUMAaJbHOI colliaji3arlii
niTeit i3 peBMaTUYHUMM 3axBoproBaHHsIMU». Homep P
0119U100061.

KondaikT inTepeciB. ABTOpu 3asBASIOTH TIPO BiACYT-
HicTb KOH(IIIKTY iHTepeciB Ta BjaacHOi (iHaHCOBOI 3alli-
KaBJIEHOCTi MPpU MiArOTOBLIi JaHOI CTATTi.
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Adaptive capabilities of the cardiovascular system, taking into account regulation systems,
in adolescents with juvenile idiopathic arthritis

Abstract. Background. Juvenile idiopathic arthritis (JIA) is the
most common rheumatological disease of childhood (1 : 1,000
children), which involves many organs and systems, primarily car-
diovascular, with the gradual development of chronic heart failure.
As you know, when the functional capacity of the heart decreases, a
cascade of reactions of the neurohumoral regulation system is trig-
gered and, first of all, the sympathoadrenal system is activated with
an increase in the catecholamine production, the development of
tachycardia. Due to this, the level of brain natriuretic peptide in the
blood is increased. In children, chronic heart failure is asympto-
matic. Therefore, determining tolerance to physical exertion plays
an important role in its diagnosis. The purpose was to determine
the functional state of the cardiovascular system and the tolerance
to physical exertion in adolescents with JIA, taking into account
the level of catecholamine excretion in the daily urine and the level
of natriuretic peptide in the blood. Materials and methods. Fifty-
six patients with JIA aged 12—17 years (13.28 *+ 0.38 years) were
examined. The control group consisted of 46 apparently healthy

peers of the corresponding age. A heart ultrasound was performed
to establish the functional state of the myocardium. To study to-
lerance to physical exertion, a six-minute walk test was performed
with calculation of Kerdo index before and after the test. The level
of catecholamine excretion in the urine and the level of natriuretic
peptide in the blood were studied. Results. Patients with juvenile
idiopathic arthritis had early signs of right ventricular myocardial
systolic dysfunction (a decrease in the right ventricular ejection
fraction). At the same time, we detected a decrease in the catecho-
lamine level and an increase in the content of natriuretic peptide,
which has a neuromodulatory effect at different levels of the sym-
pathoadrenal system. Conclusions. Activation of the sympathetic
division of the autonomic nervous system (increased Kerdo index)
in patients with juvenile idiopathic arthritis does not ensure the ef-
fectiveness of minimal physical exertion in a six-minute walk test.
Keywords: juvenile idiopathic arthritis; adaptive capabilities of
the cardiovascular system; catecholamines; brain natriuretic pep-
tide; adolescents
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KAiHIYHUI AOCBIA 30CTOCYBOHHS AUTSYOrO ONMUTYBAABHUKA
AEPMATOAOrYHOrO iHAEKCY aKocCTi urra (CDLQ)
y AiTé# 3 aToniYyHM A€PMATUTOM

Pesiome. Axmyaavnicmo. Amoniunuii depmamum € noutuperum c6epoisicHUM 3aX60PHOEAHHIM WIKIPU, WO Hece 3HA-
uHULl mseap 0 nayienmia, ixuix cimeil i cycninbemea. Memoro danoeo docaidncenns 6ya0 oyinumu SKicmo Jcumms
dimeil, X60pux Ha amMoniyHuil depmamum, ma GUEHUMU KOPEAAUILIHUL 36 130K MAICKOCMI AMONIYH020 depMamumy
ma nokasuuka sxocmi yeumms 3a onumysanshukom CDLQI (Children’s Dermatology Life Quality Index). Mamepi-
aau ma memoou. Y docaioncents Oyau exkarueni nayicumu 3 amonivHum depmamumom (n = 71) éikom 4—17 pokie
3 anepeonoeiunoeo 6iddinenns Kuiecvkoi micokoi dumsyoi kainiunoi aikapui No 2. Ilposodusace ouyinka msickocmi
amoniunoeo depmamumy 3a wkarorw SCORAD ma axocmi scumms 3a onumysassnuxkom CDLQI. /laa npogedenns
Kopenauyiiinoeo ananizy noxasnuxie 3a CDLQI ma SCORAD eukopucmogyeanu nokasHuk paneosoi kopeasayii Cnip-
mena. Kopeasuiinuii 36’130k esaxcanu eipocionum npu p < 0,05. Pezyabmamu. Kirvkicmo Xeopux, y SKUX 6i0n08ioHo
do pe3ynbmamy npossu amoniyHoeo depmamumy cnpagiiaiu Maiui epekm na sxicme scumms, cmanosura 25,4 %,
nomipnuii egpexm — 40,8 %, dyace eeaurcuii epekm — 19,7 %, y 12,7 % xeopux amoniunuii depmamum cnpuunse Hao-
36u4aiino eeaukuil egpekm Ha axicmo ucumms. Koegiuienm xopensyii Cnipmena nokasHuKie majckocmi 3a wKaiow
SCORAD ma 6anié 3a CDLQI cmanosué Ro = 0,932, euseneno kopeasuitinuii 36’130k Ha pieni 3nauumocmi p < 0,01.
Ilpu oyinyi Kopeasyitinux nokasznukie y nidepynax dimeii 3a cmynenem msajickocmi 0y10 8Us6AeHO Pi3HULI0: Y nidepyni
N1eeK020 amoniunozo depmamumy He 0yn0 kopeasuii (Ro = 0, p > 0,05) na 8iominy 6i0 nidepyn 3 cepeOHbOMANCKUM
(Ro = 0,625, p < 0,01) ma maxckum amoniunum depmamumom (Ro = 0,688, p = 0,01). Ilokasnux sikocmi scumms
Mae no3umueHy Kopeasyito 3 6ikom Xeopux ma mpugaricmio 3axe0piogaHHsl, Wo mModice Oymu nog’a3aHo 3 Oinoul msic-
KUM nepebicom Xeopodu ma OinbuiumM couianbHO-NCUX0N02IMHUM msa2apem 045 dimeil cmapuioezo 6iky. Bucnoexu. Onu-
mysanvHuxk CDLQI 6 ykpainomosHiii eepcii € Hadillnum iHCMpYyMeHmom 04 OUIHKU SKOCMI JCUmMms nediampuuHux
X8OpUX 3 AMONTYHUM OePMAmMUMmMom.

KimouoBi ciioBa: depmamum; axicmo scumms; onumyeanvhuk; 0imu

Bctyn

Arormiuanii gepMatut (A/l) € mommpeHnM CBepOiK-
HUM 3aXBOPIOBAHHSM IIKipW, 1110 HECe 3HAYHUI TsArap
IJI MAL€HTIB, ixHiX ciMmell i cycminbeTBa [1]. Al ypaxae
npubausHo 20 % miteit i 1—10 % mopocaux i3 3pocraio-
4OIO TMOIIMPEHICTIO B ychboMy CBITi [2]. Ilepedir ALl moxe
OyTH TPUBAIUM, PELIUAUBYIOUMM i 4YACTO CYTTEBO BIUIMBAE
Ha SIKiCTb XXUTTS TAL€HTIB Ta ixHiX poauH [2]. Bumipio-
BaHHs MOKa3HUKIB I OLiHKM A/l 3a3BHUYail 6a3yroThCs
Ha KJIiHIYHMX O3HaKaX, OCKiJIbKM Ha ChOTOJHi Hebarato

00’€KTUBHUX MapKepiB aKTUBHOCTI 3aXBOPIOBAHHS € aJIeK-
BaTHUMM Ta HAJAIMHUMU IS BUKOPUCTAHHS SIK 30JI0TOTO
crangapty. CUMIOTOMHU, TIOB’SI3aHi 3 TSKKICTIO 3aXBOPIO-
BaHHS, TIPO sIKi 0e3MocepeIHbO MOBITOMIISIOTH MAIli€EHTH,
€ BaXJIMBUMM [JIs1 OLIIHKM €(EKTUBHOCTI JIiKyBaHHSI XBO-
pux Ha AJl. [ToBinoMaeHUIi MALliEHTOM Pe3yJbTaT 30aTHUM
BimoOpaxkaTu OyIb-sIKWil CTaH 310POB’Sl HA MOTOYHUM MO-
MEHT i I03BOJISIE YHUKHYTU BTOPUHHUX 3MiH i HEPaBUJIb-
HOTO PO3YMiHHS BiIMOBiE! XBOPOTo Oyab-sIKOIO TPETHOIO
cTopoHoio [3].
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VYhpaBiliHHSI 3 KOHTPOJIIO 3a XapuOBUMU IIPOAYKTAMU
Ta Jikapcbkumu 3acobamu CIIIA (FDA) pekomeHnye,
1100 MepBMHHA KiHIIEBAa TOYKa YCIixXy JikyBaHHs A/l 6a-
3yBaJjlacsl Ha pi3HULI OajiiB 3a r100aJbHOI0 OLIHKOIO J10-
crainnuka (IGA), sika € KJIiHIYHOIO LIKaJIOI0 OLiHKH, 110
3aJICXKUTD Bil QiI3MYHUX CUMMTOMIB, OLIIHEHUX JIiKapsIMU
[4]. g mkana, oiiHeHa KJIiHIIKCTaMU, MPU3HAYEHA JJIsI
00’€KTUBHOTO BUMipIOBaHHS J0Ope MOMITHUX CUMIITOMIB
(HarmpuKIIam, ITOYEPBOHIHHS, JIYIIEHHS, KipK1) i BUMipIO-
BaHUX (DYHKIIIOHAJIbHUX ITopyiieHb. Ha xxanb, 1meit migxin
Ma€e oOMeKeHUI BIUIMB CaMUX ITalli€HTIB Ha pe3yJbTaTh
nikyBaHHs AJl. BaxuuBo Big3HauuTu, 1m0 AJl 4yacTto BuU-
KJIMKA€E TMOCTIMHUN iHTEeHCUBHUI CBEpOiK i MOpYIIeHHS
rncuxocoliiaabHoro crany. IlcuxiaTpuyHi CymyTHi 3aXBO-
PIOBaHHS, BKJIIOYAOY U JETMPECiio, TPUBOTY Ta CYiUMIATbHI
JlYMKH, YacTille 3ycTpiyaroTbes y MaiieHTiB 3 AJl, HiX y
3arajbHii MOIYJISLl, HaBiTh Cepel MaILli€HTIB i3 KJIIIHIYHO
JerkuM nepedirom [5]. Takum 4MHOM, He3BaXaruyu Ha
disnyHuii Tirap AL, MenuuHi mpauiBHUKU MOXYTb HEJlO-
OLIIHIOBAaTH IICUXOJIOTIYHMI BIUIMB 3aXBOpPIOBaHHS. 3 iH-
II0T0 OOKY, KJIiHIIIMCTaM Baxkue a00 HEMOXIIMBO OLIiIHUTH
KJTIOYOBi CUMITTOMMU Ta Hacaigku AJl, Taki ik cBepOiK, ITo-
PYILIEHHSI CHY Ta IEpPeIIKOIN MOBCIKISHHIN MisITbHOCTI.
Kpim Toro, 3HauyIIicTh KJAiHIYHOTO MOKpPaIeHHS MOXYTh
OLIIHUTHU JMie TauieHTH. Ha Xanb, ToBiZoMJIeHUI ma-
LIIEHTOM DPEe3yJbTaT BUKOPUCTOBYBAJIM B NESIKMX (hopmax
JIMIIE B HEBENMKiil YAaCTUHI KJIiHIYHUX AOCTimKeHb [6].
OCKiJIbKM TIPUHIIMUII JTiIKyBaHHSI, OPiEHTOBAHOTO Ha Talli-
€HTa, CTa€ BCe OUIbII BU3HAHUM i LIHHUM, iHCTPYMEHTH,
sIKi 0e3mocepeIHbO OLiHIOTh BIUIMB AJl Ha SKiCTb KUT-
TS MMALi€HTIB, HEOOXiAHI I BU3HAUCHHS €(heKTUBHOCTI
JikyBaHHs. OTXe, TOBITOMJIEHUI TALIIEHTOM DPE3yJIbTar,
IO sIBJIsIE co00I0 iH(OpPMAllil0 PO 3aXBOPIOBaHHS 0e3-
MOCepeaHbO BiIl XBOPOTO 0Oe3 Oymb-sIKOi IHTepIIpeTallii,
€ BaXJIMBUM JTOIOBHEHHSIM [0 pe3yJbTaTiB, MPO SIKi IT0-
BiIOMJISIIOTH KJIiHILIMCTH, i BCE YacTillle OYiKYETbCS Ta
PO3INISITAEThCS I OLIIHKM pe3yJbTaTiB JliKyBaHHs. Bu-
KOPHUCTOBYI0UM iH(hOpMallilo, OTpMMaHy Bil XBOPOTo, IMO-
CTaYyaJbHUKU MEIUYHUX MOCIYT MOXYTbh HaJaBaTh OiIbII
OpiEHTOBaHYy Ha mMallieHTa Ta creuudiuyHy Tepariio, sKa
BiANOBiIa€ BUMOraM peKOMeHJalill 1oJ0 PO3pOOKHU Jii-
KapChbKMX 3ac00iB, OpiEHTOBAHUX Ha IalliEHTa, BUIAHUX
VYrpaBniHHSIM 3 KOHTPOJIIO 3a TMPOAYKTAMU Ta JIiKaMU
CLIA B yepBHi 2020 poky [7].

IcHye 6e3iiu iHCTPYMEHTIB TSI KiTBKiCHOL OIIIHKY pe-
3ynbTaTiB AJl. Pesynbrat, mpo SIKi IOBiIOMIISIIOTH ITalli-
entu (PROM, patient-reported outcome measures), Bimo-
OpaXkeHi B ONMUTYBAJIbHUKY, SIKU BUKOPUCTOBYETHCS IS
OTpUMaHHs iH(popmallii 0e3rmocepenHbO Bil Ialli€HTIB,
OXOILJIIOE MOKA3HUKU CUMIITOMIB, 0OMEXEeHb aKTUBHOCTI,
CTaHy 3JI0pPOB’sl, SIKOCTi XXMTTsI, TOB’sI3aHOI 3i 3M0pOB’SIM
(HRQOL, health-related quality of life), sikocTi XuUTTS y
uinomy (QOL, quality of life) Tomio [8]. Ockinbku ¢izio-
JIOTiYHi Ta IICUXOJIOTIYHI HaBaHTaXKEHHS Y4aCTO BUHUKAIOTh
OJIHOYACHO Yy Talli€HTIB 3 AJl, SIK TSDKKICTh 3aXBOPIOBAHHS,
TaK i MOKa3HUKHU SIKOCTi KUTTSI € OCHOBOTIOJIOXHUMU TSI
OLIIHKY Ta JOIJISIIY 3a XBOpUM [9].

IDQOL (Infant’s Dermatology Quality of Life Index,
JIEePMAaTOJIOTIYHUI IHIEKC SIKOCTi XMTTSI MaJIOKiB) — IIe
iHCTPYMEHT, NpU3HAYEHUI NI OLIHKU SIKOCTi KUTTS Ii-

Teit Mmooziie 4 pokiB 3 AJl 3 morsiay 6aThKiB, OIyOIiKO-
Banuit y 2001 poui [10]. BiH Mae aBi 4YaCTUHM: TSXKKICTh
NIepMaTUTYy Ta iHIEKC SIKOCTi XKUTTs. JloBeaeHO, 1110 BiH Ma€
aZieKBaTHY BHYTpillIHIO TTocainoBHicTh. IDQOL moxe ner-
KO BUKOPHMCTOBYBATHCS OaThbKaMu 3 iHIIIOK OIIHKOK KJTi-
HIYHOT TSIKKOCTi 200 6e3 Hei.

CDLQI (Children’s Dermatology Life Quality Index,
IUTSTYAI JepPMAaTOIOTiUHUM iIHIEKC SIKOCTi XXUTTS ) — 1Ie iH-
CTPYMEHT, pO3pO0JICHUI /TSI BUMipIOBaHHS BILJIMBY ILIKip-
HUX 3aXBOPIOBaHb Ha SIKICTb XKUTTS IiTei, OIMy0IiKOBaHUI
y 1995 poui [11]. Ha BinMiHY BiJ BUIll€3raJlaHUX iHCTPY-
MeHTiB CDLQI € 3araibHUM iHCTPYMEHTOM JJIsI TiKyBaHHSI
3aXBOPIOBaHb IIKipY Ta CHOJIYYHOI TKAHMHU. ICHYe Takoxk
Bepcist DLQI misg nopocaux i cimeiina Bepcist (FDLQI).
[TonioHo no uux iHcrpymeHtiB CDLQI — 1ie ankera 3 10
MyHKTIB, sIKa OLIIHIOE 6 pi3HUX aCTEKTiB (CUMIITOMM Ta Bill-
YYTTS, TO3BIJUIS, IIIKOJIA UM KaHiKYyJIM, OCOOMCTi CTOCYHKH,
COH, JIiIKYBaHHsI), SIKi MOXYTb BIUIMHYTU Ha SIKIiCTb KUTTS
nutuHu. CDLQI mae 131 nepexiiageHy Bepcito Ta HEOIHO-
pa30BO TepeBipeHUI Ha HAOilHICTh, MOXKJIMBICTH iHTEp-
IpeTallii Ta MiKKyJBETYPHY BaJliIHiCTh, TOMY MOT0 MOXHa
JIETKO aJIafTyBaTH A0 Pi3HUX KYJIBTYPHUX TPy, SIKi BUKO-
PUCTOBYIOThH pi3Hi MOBU. OmHAK, OCKUIbKH 1€ 3arajJbHUM
iHCTpYyMeHT, dopmymoBaHHs 3anuTaHb y CDLQI moxe
OyTU HEIOCTaTHHbO TOYHMM 11010 HacHaiaKiB AJl. MyabTu-
miikoBanuii CDLQI BUKOpPUCTOBYEThCSI TaK camMoO i Mae
Maiixe Toit camuii Tekcr, 110 i TekctoBuit CDLQI. KoxxHe
3alMTaHHS IIPOLTIOCTpOBaHEe MYJIBT(ITEMOM Ha BiITOBiI-
HY T€MY, 1110 pOOUTH HOTO BECETIIITUM TSI TiTe MOJIOIIIO-
IO BiKY.

IDQOL i CDLQI yacTo BUKOPHCTOBYIOTHCSI Pa3oM
IIJI OLIIHKM €(PeKTiB JIKyBaHHS y HiTell y KIHIYHUX I0-
caimkeHHsx [12]. Lli iHCTpyMeHTH TaKOX BUKOPHCTOBYBa-
JIUCSL B KUTBKOX JOCTIIKEHHSIX, MPUCBIYEHUX BUBYEHHIO
BIIMBY A/l Ha KiCTb XXMTTS IiTeii Ta 0ci0, sKi 3a HUMU I10-
[JISIAAI0Th, Y PI3HUX Tpynax i Ha pizHuX MoBax [13].

Metow naHOro AOCTIIXKEHHs OYJ10 OLIHUTU SIKiCThb
KUTTSL fmiTeid, XxBopux Ha AJl, i BUBYUTU KOpEISLiMHMI
3B’S130K TSLKKOCTI A/ Ta MOKa3HUKa SIKOCTI XXUTTSI 3a OTK-
tyBasibHUKOM CDLQI.

Martepiaau Ta metoamn

Y nocnimxenHs O0yau BKitodeHi namieHTn 3 A (n =71)
BikoM 4—17 pokiB, Meaiana 8 [6; 11] pokiB, 3 aJeprojoriu-
Horo BimmineHHsT KuiBchbKoi MiChbKOI AUTSYOI KIiHIYHOT
nikapHi Ne 2. Ile pocmiaKeHHsSI CXBaJleHO €TUYHOI0 KOMi-
cieto HMY imeni O.0. boromosnblisg (tipotokosn Ne 2 Bifg
21.10.2020 p.), yci mauieHTH/06aTbKy XBOPUX MAiTeH Hanu
iHopmoBaHy 3roay Ha ydacTb. [liarHo3 AJl BcTaHOB/IIOBA-
o 3a kputepisimu Hanifin & Rajka.

KniHiyHI mapameTpu mauieHTiB BKJIOYaJIM BiK, CTaTh,
BiK IMMOYATKy 3aXBOPIOBAHHS Ta TAXKicTb AJl, 3arajibHUiA
IgE. Tsxkicts AJl ouinroBanu 3a iHmekcom SCORing
(mxana SCORAD).

Kpurepisimu BkitoueHHs1 Oysiu Bik 4—17 pokiB, TpuBa-
qicte AJl 6inbiie Hixx 1 pik. Kpurepii BUkitoueHHs1 Oyiu
TaKUMU: JIIKYBaHHSI CUCTEMHHUMM KOPTHMKOCTEpOiTamMu
MIPOTSITOM OCTaHHIX 4 TVXKHIB, HasIBHICTb OYyIb-SIKOTO iH-
1IOTO AePMAaTOJIOTIYHOTO 3aXBOPIOBAHHS MIPOTSITOM OCTaH-
HiX 4 TUXKHIB, TSDKKE CHUCTEMHE 3aXBOpPIOBaHHS abo 3J10-
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SIKICHE HOBOYTBOPEHHSI, ICUXIYHUIA PO3J1aj Ta HOPYIIEHHS
TICUXOMOTOPHOTO PO3BUTKY.

IIpoBogunacy omiHka TskkocTi AJl 3a  1IKaioro
SCORAD Tta sikocTi )XUTTs1 32 onuTyBaibHUKOM CDLQI.
JI1s1 MpoBeIeHHST OMUTYBaHHSI OyJI0 OTPMMAaHO 03B Ha
BUKopucTaHHs onutyBasbHUKa CDLQI Bim aBTOpa, mnpo-
decopa A V. ®inneit (MeanuHuil KoJemK YeslbChbKOro
yHiBepcurety, Kapnidd, Bennkobpuranisi).

3anuTaHHSl CTOCYIOTbCSI BIUIMBY IIKIPHOTO 3aXBOPIO-
BaHHs Ha AUTUHY 3a ocTaHHi 7 gHiB. Bepcis CDLQI oymna
3aTBepIKeHa IJis BiKy Bim 4 mo 17 pokiB. Ankera mae 10
3aMUTaHb, 3a3BMYAll 3aTTIOBHIOETHCS 32 OHY-/IBI XBUJIMHU.
OlliHKa KOXHOTO 3alUTaHHS:

— JyXe CUJIbHO = 3;

— JIOCTaTHbO CUJIBHO = 2;

— Jiie Tpoxu = 1;

— 30BciM He = 0;

— 3anuTaHHg 6e3 Bigmosini = 0.

3HaueHHs OaiB:

— 0 = He BIUIMBAE HA XUTTS IUTUHU;

— 2—6 = manuii eeKT;

— 7—12 = nomipHuii eeKT;

— 13—18 = myxe BenuKuii eexr;

— 19—30 = Han3BUYANHO BEJIUKUI eDEKT.

Jlemaavnuii anaaiz. CDLQI MoxHa MpoaHaizyBaTh
mim mricThMa 3arojoBkaMu (taou. 1).

SIK110 Ha OfHe i3 3aNmMTaHb aHKETU HEMAae€ BiAMOBii,
3aMuTaHHs oliHoBaiu B (0 0aniB. AHKeTa He OlliHIOBa-
Jlach 3a BiICYTHOCTI BiJIlTOBiJieli Ha ABa Ta OijJbllie 3aMu-
TaHHS.

[t IpoBeieHHSI KOPEJISILiiTHOTO aHajli3y ITOKa3HUKIB
3a CDLQI ra SCORAD BukopucTOBYBaIM MOKAa3HUK PaH-
roBoi Kopessuii Cripmena. KopensiiiiHuii 3B°s130K BBa-
Kanmu BiporimauM npu p < 0,05. ITopiBHSIHHS MOKa3HUKIB

3a CDLQI 3anexHo Bim cTaTi IpOBOAWIN 32 TOIIOMOIOIO0
W-kputepito BirkokcoHa, mOKa3HUK BBaXKaJIU CTAaTUCTUY-
HO 3HaYMMMM Ha piBHi p < 0,05.

PesyAbTaTH

SIKicTb XUTTSI OyJi0 OLliHEHO Y 71 IMTUHM BiKOM Bif 4 10
17 pokiB 3a nonomoroio CDLQI. Cepen miteii, XBopux Ha
AJl, 6yro 42 xnomauku (59,2 %) Ta 29 aisuatok (40,8 %).
CepenHsl TPUBAJIICTh 3aXBOPIOBAHHS B TPYIIi XBOPUX CTa-
HoBuna 7,4 £ 3,9 poky. CepenHiii MOKa3HUK TSKKOCTI
SCORAD cranoBus 38,3 + 17,9 6ana.

KinbKicTb XBOpHX, Y IKMX BiITIOBITHO A0 pe3y/IbTaTy IIpo-
siBu A/l cripaBisiIv Maivii e(pekT Ha SIKiCTb KUTTsI, CTAaHOBU-
na 18 (25,4 %), momipHuii edekt — 29 (40,8 %), nyxe Bem-
kmit ecbext — 14 (19,7 %) xBopux, y 9 (12,7 %) xBopux ALl
CTIIPUYMHSIB HA/I3BUYATHO BEJIMKUI e(heKT Ha SIKiCTb SKUTTS
(tabmn. 2). Meniana nokasarka CDLQI cranosuia 10 [6; 15].

Ilpu nerkomy crymeHi TsokkocTi AJl 3a  1IKanoro
SCORAD cepenHiii MoKa3HUK SIKOCTi XMTTSI CTaHOBUB
3,1 = 1,5 6ana (n = 12), uro Bianosigae ciabkoMy BIUIA-
By A/l Ha SIKicTh XKUTTS XBopuX. [1pyn cepemHbOMy CTyTIe-
Hi TsxkkocTi Al ingeke CDLQI cranoBuB 8,9 *+ 2.5 6ana
(n = 38) — MoOMipHUI BIUIMB XBOPOOU Ha IICUXOCOLIiaTb-
HUIA CTaH Ta acCleKTU CYCIIIbHOTO XUTTA diteil. CepenHiii
noka3Huk CDLQI B rpymi nmiteit 3 Tsokkum Al (n = 21)
ctaHOBUB 18,8 + 4,3, 1110 CBiTYMTh PO 3HAYHUIA BILUIUB 3a-
XBOPIOBAaHHS Ha SIKiCTb XKUTTSI AaHOI MiATPYIIM TiTEH.

KoedinienTt kopensuii CriipMeHa MOKa3HUKIB TSKKO-
cti 3a mkanorw SCORAD Tta 6aniB 3a CDLQI craHoBuB
Ro = 0,932; BusiBieHO KOpeNsuUiliHWII 3B’S130K Ha piBHI
3HauuMocTi p < 0,01 (puc. 1). Otxe, y HauIiii rpymi mo-
Ka3HUKM SIKOCTi KUTTSI BiAMOBiNaAM KJIiHIYHUM O3HaKaM
3aXBOPIOBAHHSI, OLIIHEHUM JiKapeM. AJie IIPU OLIHII KO-
peJSLIMHNX MMOKA3HUKIB y IMIArpynax miTeil 3a CTyIeHeM

Ta6bnnys 1
OuiHka Homep 3anutaHHsA MaKcumanbHui 6an
CumnTomu Ta BiavyTTA 1,2 6
[o3ssinns 4,5,6 9
LLIkona i KaHiKkynu 7 3
Oco6BUCTi CTOCYHKM 3,8 6
CoH 9 3
JlikyBaHHSA 10 3

Ta6aunus 2. Poanopgin 6anis ANTAY0ro 4epmMarosioriyHoro onuTyBasibHUKa sskocTi xutTs (CDLQI)

KinbKicTb XxBOpUX

Bban 3a onutyBanbHukom CDLQI
n %
0-1 = He BNAMBAE Ha XUTTA AUTUHU 1 1,4
2-6 = Manum ebeKt 18 25,4
7-12 = nomipHun edekT 29 40,8
13-18 = agyKe BENUKUM edeKT 14 19,7
19-30 = Haa3BU4YaNHO BENKUIN edEKT 9 12,7
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TSIKKOCTI OyJIO BUSIBIEHO Pi3HUIIIO: Y MiArpymi ierkoro AJl
He OyJsio kopesuii (Ro =0, p > 0,05) Ha BinmiHy Bin mia-
IpyI i3 cepeaHbOTsKKUM (Ro = 0,625 Ha piBHI 3HAUMMOCTI
p <0,01) ta Tsokkum AL (Ro = 0,688 Ha piBHi 3HAYMMOCTI
p=20,01).

Amnaniz 6aniB3a CDLQI i3 3acTocyBaHHsIM W-KpuTepito
BinkokcoHa mokasas, 1110 X0ua Cepe/iHiii MOKa3HUK Y Tpy-
Mi AiBYATOK BUILMI 3a CEPe/IHiil TOKA3HUK Y I'PyMi XJIOII-
YUKiB, ajle BiIMIHHICTh HE € CTAaTUCTUYHO 3HAYNMOIO,
p = 0,529 (puc. 2).

Kopenauiitnuii aHami3 BCTAHOBUB HASIBHICThb MPSIMOTO
B3a€EMO3B’SI3Ky MixX BikoM aiTeit Ta mokazHukamu CDLQI:
Ro >0 (Ro=0,243) na piBxi 3Haunmocti p = 0,04 (puc. 3).
Mu nepeBipwin HasIBHICTb KOpeEJslii B Pi3HUX BiKOBUX
ninrpynax — 4—7 pokiB Ta 8—17 pokiB. B 060x miarpymnax
nokazHuk CDLQI kopestoBaB 3i CTyreHeM TSIKKOCTi 3a
mkaoro SCORAD: y momommiii migrpyni Ro = 0,831, y
crapuiit migrpymi Ro = 0,930.

TpuBasticTh 3aXBOPIOBaHHS TaKOX IMPSIMO KOpeJitoBasia
3 nokasHukoM CDLQI: Ro > 0 (Ro = 0,280) Ha piBHi 3Ha-
gyumocTi p = 0,02 (puc. 4).

O6roBopeHHs

V naniit po6oTi OyJI0 MPOBEAEHO OLIIHKY SIKOCTi >KMT-
T y OiTeid, XxBopux Ha AJl, Ta TOCHiIKEHO KOpeIsLiiHUI
3B’s130K TspKKocTi Al 3a mkanoro SCORAD Tta nmokasHu-
Ka gKocCTi XuTTs 3a onutyBaabHuKoM CDLQIy 71 autu-
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CryniHb TsKocTi ALl 3a SCORAD, 6anu

PucyHnok 1. Kopensuis noka3nukis 3a CDLQI Ta 6ana
3a wkanow SCORAD, p < 0,01
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PucyHok 2. lNopiBHSAHHS ABOX rpyn 3a NOKa3HUKOM
CDLQI 3anexHo Big ctarti, p > 0,05

Hu, xBopoi Ha AJl. Bys0 BUSIBIIeHO KOpeJIsliilo MoKa3HMUKa
skocTi xutts gireit 3a CDLQI 3i cryneHeM Tskkocti AL
Y nocnigHiil rpymni XBOpUX MOKa3HUK SIKOCTI XUTTS MaB
MO3UTHUBHY KOPEJISILIiI0 3 BIKOM XBOPUX Ta TPUBAJIICTIO 3a-
XBOPIOBaHHS, 110 MOXe OYTU IOB’SI3aHO 3 OUTBII TSKKAM
rnepediroM XBopoOM Ta OILTBIIMM COLaIbHO-TICUXOJIOTiv-
HUM TsITapeM JJIs AiTeii CTapIIoro BiKY.

[1pu BuBYEHHI KOpesslii MOKa3HUKIB y TMiATrpyrax ii-
Teil 3 Pi3HUM CTYIEHEM TSKKOCTI OyJIO BHUSBIICHO, IO B
miarpyrmi gerkoro Al mokasHuk Kopessuii CripmeHa He
IOCSITHYB CTaTUCTUYHOIO 3HAYEHHS Ha BiAMiHY Bim mim-
IPYII i3 cepemHbOTSKKUM Ta TsoKKuM AJl. Lle moxe rmia-
KpecaioBaTh TOM (hakT, 110 KJIiHiYHA OlliHKAa CUMMTOMIB
JliKapeM He 3aBX1IH1 BiAIIOBiIa€ MCUX0COLiaIbHOMY TIArapio
XBOPOOHU, SIKOTO NUTUHA 3a3Ha€ npu A/l.

Y HamroMy noCHiIKeHHI KOpeJsiiis 6aia 3a OMUTyBaIb-
HukoM CDLQI i tsexkocti AJl 3a mikanoro SCORAD He
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3ajiexkaa Bin BikoBoi miarpymnu. IIpore B momepenHix mo-
CJIIIDKeHHSIX, 1110 BUBYAJIY Bajligallilo ONUTYBaJbHUKA, TTOBi-
JIOMJISUIOCH, 1110 BUKOPUCTAHHS ONUTYBAJIbHUKA Y JiTei 10 7
POKiB Ma€ MeBHi TPYAHOIIIi Ta BEJIMKOIO MipOIO 3aJI€XKUTh BiJl
JoroMoru gopocoro [14, 15]. Y winomy B tiTepartypi 6arato
nocIikeHb HaniiHocTi onutyBaibHUKa CDLQI pisHuMu
MOBAaMH 3 METOIO OLIIHKU SIKOCTIi KUTTSI TIPU Pi3HUX IepMa-
TOJIOTIYHMX 3axBoproBaHHsX [16—20], Ta AJl 30kpema [21].
VYci BOoHM TTOBiDOMJISTIOTH IIPO BUCOKWIA piBeHb HAIifHOCTI
CDLQI. € HeuncieHHi maHi 11010 Bajimamil yKpaiHOMOB-
HOI Bepcil Ipu IepMaTOJIOTiYHHMX 3aXBOPIOBAHHSIX [22], ane
JAHUX LI0JI0 OLIiHKM Yy fiteit 3 AJl Opakye.

BMCHOBKMU

YkpaiHoMmoBHa Bepcist onutyBaabHuka CDLQI € Ha-
NIAHUM iHCTPYMEHTOM JUIS OLIHKM SIKOCTi XXUTTS Tenia-
TPUYHUX TALIEHTIB 3 aTOMIYHUM AepMaTuToM. Bukopuc-
taHHs CDLQI 3pocTae 3 KOXXHUM pOKOM, a iHCTpYMEHTH
OLIIHKU SIKOCTi XWTTSI, MOB’I3aHOI 31 3M0POB’SIM, CTalOTh
TaKUMU X BOXKJIMBUMM, SIK i BUMIpIOBaHHSI TSIKKOCTI 3a-
xBoproBaHHs (30kpema, SCORAD), i B kiniHiuHIl, i B 10-
CIIITHULIbKII TTPaKTHIIL.

KonduikT inTepeciB. ABTop 3asiBjisie PO BiJACYTHICTD
KOH(DIIIKTY iHTepeciB Ta BiaacHOI (piHaHCOBOI 3alliKaBJie-
HOCTI IpY MiArOTOBLI TaHOI CTaTTi.

Indopmania npo dinancyBanna. PiHaHCyBaHHS 10-
CJII/DKEHHS TPOBOAWIOCH 3a PaxyHOK JepXOI0KeTHOT
HJIP xadenpu neniatpii No 2 HanioHaabHOro MeIuuHOTO
yHiBepcutety iMmeHi O.0O. boromonbiis. Koa gepkaBHoi pe-
ecrtparii 0120U100804.

Ioasiku. ABTOp BUCIIOBIIIOE MOASKY IMaIlliEHTaM Ta ix-
HiMm OaTbKaM.
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O.V. Mozyrska
Bogomolets National Medical University, Kyiv, Ukraine

Clinical experience of using the Children’s Dermatology Life Quality Index
in children with atopic dermatitis

Abstract. Background. Atopic dermatitis is a common pruri-
tic skin disease that causes a significant burden on patients, their
families, and society. The purpose of this work was to evaluate the
quality of life of children with atopic dermatitis and to study the
correlation between the severity of atopic dermatitis and the quality
of life according to the Children’s Dermatology Life Quality Index
(CDLQI). Materials and methods. Patients with atopic dermatitis
(n = 71) aged 4—17 years from the allergy department of the Kyiv
City Children’s Clinical Hospital No. 2 were included in the study.
The severity of atopic dermatitis was assessed by the SCORing
Atopic Dermatitis (SCORAD) tool, and the quality of life — by the
CDLQI. Spearman’s rank correlation coefficient was used for cor-
relation analysis of the CDLQI and the SCORAD indicators. Cor-
relation was considered probable at p < 0.05. Results. Atopic der-
matitis had a small effect on the quality of life in 25.4 % patients, a
moderate effect — in 40.8 %, a very large effect — in 19.7 %, and in

12.7 % of patients, atopic dermatitis caused an extremely large ef-
fect on the quality of life. Spearman’s correlation coefficient of se-
verity indicators on the SCORAD and the CDLQI was Ro = 0.932;
a correlation was found at the significance level of p < 0.01. When
evaluating correlation indicators in subgroups of children by degree
of severity, a difference was found: in patients with mild atopic der-
matitis, there was no correlation (Ro = 0, p > 0.05), in contrast to
the group with moderate to severe (Ro = 0.625, p <0.01) and severe
atopic dermatitis (Ro = 0.688, p = 0.01). The quality of life indica-
tor had a positive correlation with the age of patients and duration
of the disease, which may be related to a more severe course and a
greater social and psychological burden for older children. Conclu-
sions. The Ukrainian version of CDLQI is a reliable tool for asses-
sing the quality of life of paediatric patients with atopic dermatitis.
Keywords: atopic dermatitis; quality of life; questionnaire; chil-
dren
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HavioHanbHW meamnydHni yHiBepcuteT imeHi O.O. boromonbLsl, M. Kuie, YkpaiHa

AAQNTALIMHA Tepanis B YMOBOX BilHU —
3anopyKa 36epexkeHHs 3A0POB’a Aiten YKpAiHU

Ha cporogHi B yMoBax BiliHM B YKpaiHi aganTauiiiHa
Teparlisi CTa€ BaXXJIMBOIO i HEOOXiHOIO CKJIalOBOIO CTa-
Oimizamii ctany 3mopoB’st miteil. [1iBpoKy BiliCBKOBHUX Iiii
BIUIMHYJIM MaliKe Ha BCiX HiTell HaIloi KpaiHW: COTHI 3a-
TUHYJIW, TUCSYi TIOPaHEHUX i TAKUX, SIKi BTpaTUIN OaTbKiB,
poanYiB, OJIM3bKUX, APY3iB, JOMiBKHU, CBili 3BUMHUI CITO-
Ci0 XKUTTSI, OTPUMAJIM TSKKUM ICUXOTPaBMYIOUMIA TOCBI.

VY niteit i3 30H aKTUBHUX OOMOBHUX [iif BUZHAYAIOTHCS
OILTIBII TSKKi CTPECOBI KJIiHIYHI MTPOSIBU, TOMI SIK Y IiTei i3
BiliaJleHUX paiioHiB XpOHiYHA CTpecoBa Harpyra mposiB-
JISETHCSI CTEPTUMHU (hopMaMU EMOLIIITHUX MOPYILEeHb i po3-
Jnagamy moBeniHKu. CTpax, TPUBOXHICTb, JEMPEeCUBHO-
CTPECOBUI1 HACTPIii, 03HAKM BETeTOCYAMHHUX TUCHYHKIIIi1
3 BIIKPUTO-TOCTPUX TICUXOTMYHMX TPOSIBIB TIOCTYITOBO
MepeXoIsTh MO TIMOOKWX TICUXOCOMATUYHUX HACIiIKiB.
VYce 11e moTpedye CBOEYACHOTO 0€3MMeYHOr0 JiKyBaHHS, 10
JO3BOJISIE B IIOAAIBIIOMY JOPOCIOMY XKUTTi 3aII00IITH PO3-
BUTKY CEpHO3HUX MICUXOCOMATUYHUX 3aXBOPIOBAHb.

NMpo6Aaemu BereTatmBHOT AUCPYHKLT
B AiTeM i IX NCUXOCOMATUYHA EAHICTb

Ax cBiguath 30-piuHi pe3yabTaTv 10CHiIKEHb TPode-
MU BereTatuBHOI nucdyHkuii (B1) y miteit, 1o npoBoau-
JMch Ha 6a3i kKadenpu nemiaTpii Ne 4 HMY im. O.0. bo-
TOMOJIBLIS Il KepiBHULITBOM HUHI ITOKIHHOTO aKaaeMika
B.I. MaiinaHHuKa, HaBiThb Y MUPHUIA Yac 3aXBOPIOBaHICTh
Ha 1110 TTaToJIOTiI0 CTaHOBUTH 25—80 % 3 HaituacTiloro 3a-
XBOPIOBAHICTIO B AiTeit 7—8 pokKiB i MemKaHIiB MicT. BJ],
XapaKTePU3YEThCSI Pi3HOMAHITHICTIO IIPOSIBIB i HU3BKOIO
SIKICTIO XXUTTS

Ilin BriMBOM ICHXOTPaBMYIOUMX CUTYallild Y HUHIII-
Hili, BOEHHMIA yac B YKpaiHi 3HaXOISIThCS IiTU OYIb-sIKOTO
BiKoBoro nepioay. Tak, KJIiHILIUCTH CMOCTEPIraioTh, U0 B
MiTe! siceJIbHOTO I MOIIKIJIBHOTO BiKY Cepell MPOosIBiB CTpe-
Cy Ha MeplIie Miclle BUXOASTh: 3/IiCTh, APaTiBIUBICTh, HE-
KOHTPOJIbOBAHWIA TJIa4, TPEMTiHHS, CTpaXx CaMOTHOCTI,

TpUBOra, podjeMu 3 XapuyBaHHSIM, MOBEPHEHHSI 0 T10-
BEJiHKM TIOTIePEHBOTO BiKy, TPOOJIeMU 3i CHOM, 30KpeMa
HiYHI XaxiTT.

VY niTell MOJIOAIIOTO IIKILHOTO BiKY CTpecC Bill BOEH-
HUX MO/l XapaKTePU3YETHCS TAKUM MPOSIBAMMU, SIK BiJICYT-
HICTb ameTUuTy, IpoodJeMHU 3 XapuyBaHHSIM, CKapryu Ha OiJib
Y >KUBOTI i1 TOJIOBHUI Oijib, TIOYYTTS, 1110 Te0e He JTI00ISTh,
noTpebda 4acTo XOAUTH B TyasleT, HeIOBipJIUBICTb, MEPEXK-
BaHHS 111010 MaliOyTHBOTO, OaliyKe CTaBICHHS 1O IIKOJIU
i npy0u, ipodaemu 3i cHoM. Y miteid 10—12 pokiB i mij-
JIITKIB CTpeC MPOSIBJISIETHCSI BUPAKEHUMHU TICUXOCOMAaTUY-
HUMM TOPYIIEHHSIMU, TAKUMU SIK: TOJIOBHUI Oisib, Oib y
LIJTYHKY, TTIOPYIIEHHST BUTIOPOXKHEHHS 11 CEUOBUITYCKAHHS,
a TaKOX BTPATOO iTI03ii, 3JIiCTIO, HEIOBIPOIO O BCHOTO
CBITY, HU3bKOIO CAMOOIIIHKOI0, OyHTapCHhKOIO ITOBEIIHKOIO.

Lle oOymoBiIeHO THM, 11O UISI OPraHi3My AUTHHM Xa-
paxKTepHa OibII TiCHA, HiXK Yy TOPOCIUX, ICUXOCOMATUY-
Ha €IHICTb BUINUX IICUXiYHUX (DYHKIIK i COMaTUYHUX
nposiBiB. OTXe, y IUTSIYOMY Billi aKTUBHO PO3BUBAIOTHCS
BUILI MCUXiYHI (PYHKIII — CBiIOMiCTb, MUCJIEHHS i1 MOB-
JIeHHs, 6a30Bi (hOpMU MCUXIYHOT AiSTTBHOCTI — CIIPUMHAT-
TsI, COH — HECIaHHS, yBara, HaBYaHHsI, TIaM’SIThb, €MOILIii,
TEMIIEPAMEHT, TOBediHKa, TICUXOCOMaTUYHA B3aEMOIis.
VY T0i1 Xe yac coma mpejacTaBieHa (iziogoriyHo Hecra-
OiIbHOI0 MOTOPHMKOIO, SIKa peali3yeThCsl 3a paxyHOK OIIO-
PHO-PYXOBOTO amapary (uepe3 CKeJIeTHi M’si3M, Cyrjioou,
3B’S13K1, KiCTKH, 110 3a0€3I1eYyIOTh MiATPUMKY IT03U Tija i
MepeMiIlleHHS 10T0 y MPOCTOPi) i BereTaTuku (4epe3 CUM-
MaTUYHUN, TapacUMMOaTAYHUM, MeTaCUMIATUIHUMN Bimmi-
JIM, SIKi PEryaioloTh MisIbHICTh BHYTPILIHIX OpraHiB, Mim-
TPUMKY roMeocTasy, afanTaliiiHo-Tpo¢hiyHuiA BIUIUB). YcCi
11i MeXaHi3MU B iTei YyTIMBi 10 €K30T€HHUX i COLliaJIbHUX
(hakTOpiB i Ty>Ke IBUIKO MPU3BOASTH 10 (OPMYBAHHS BiJl-
XWJIEHD 1 MOIIKOIKEHb MCUXIYHOI i COMaTUUHOI chepu.

Bennky poJib y ¢hopMyBaHHI TICUXOCOMATUYHOI T1aTO-
JIOTii BilirparoTh MPOSIBM €MOLIIIHOTO CTaHy TUTUHU, SIKi
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BKJIIOYAIOTh: CYO’€KTMBHI XBWJIIOBAaHHSI Pi3HOI MoOJajib-
HOCTI (1L1iKaBiCTh, padicTb, 3AMBYBaHHSI, TOpe, THIB, OTUIa,
3HeBara, CTpax, CopoM, BUHa) Ta iHTEHCUBHOCTI (BiMUyTT,
HacTpoi, adexrtn); cneuudiuni pyxoBi peakiii (Mimika,
JKECTH, CMiX, IJ1a4, TeMOp, TYYHICTh, IIBUAKICTb, PO3MO-
BM); 3MiHU B JisUTbHOCTI BHYTPIllIHiX OpraHiB (y cKJai
KpOBi, CMCTEeMi KpOBOOOITy, TUXaHHi, TpaBJIeHHi, TepMO-
peryJisiii, BunineHHi). Lle, y cBoto uepry, npu3BoaUTh 10
nucOagaHCcy B TOHYCI CUMITATUYHOTO ¥ IMapacuMITaTUYHO-
ro BiImijiB BereTaTMBHOI HEPBOBOI CHCTEMM, BHPaXKEHO-
ro KOJMBaHHS y (PyHKIIIOHYBAaHHI €HIOKPMHHOI CUCTEMU
(rIepeaHbO1 YacTKM Tirmodisy, HaIHUPKOBUX 3aJI03, IIUTO-
nonioHOI, BUJIOYKOBOI, CTaTeBUX 3aJl03), aKTUBi3allii 30H
TOJIOBHOTO MO3KY BilMOBiTHO A0 (byHKIIIOHAJBbHOI Opi€H-
Tallii emolliil (BinOMBHA-OLIHHA — JJOOHO-CKPOHEBA KOpa,
MiAKpiruIoya — rinokamM, nepeMukKamda — MUTIaIerno-
MiOHMIT KOMILIEKC, KOMIIeHcaTopHa — rinoraiamyc). Ocb
YoMy pi3HOMaHITHi TTPOSIBU TICUXOCOMATUYHOI MaTOJIOTii B
JliTEl OXOTUTIOIOTH Malike BCi OpraHu il CUCTEMU.

SckpaBUM TIpUKJIAJOM TICUXOCOMAaTUYHOI €IHOCTI €
HEPBOBO-apTPUTUYHIN AiaTe3, aKuii BUusBisgeTbes B 40 %
niteit. TocTpi pecmipaTopni 3axBopioBanHsa (I'P3) i crpe-
CH BIUIMBAIOTh Ha MilIITYHKOBY 3aJ103y TUTUHU, KA Ma€E
BPOIKEHUM ne(iluT (pepMeHTIB (MipyBaTaerinporeHasn).
IIpu HaliripiioMy clieHapii IaTOreHeTUYHMIT MeXaHi3M
MOXe€ TPU3BECTU 0 PO3BUTKY IIYKPOBOTO AiabeTy 3 KeTO-
aluA030M. Y KpaloMy BUIAJAKY alleTOHEMiUHi TOpYyIlIeH-
HSI MPOBOKYIOTh: MeTa0OIiUHE YpaKeHHsI HUPOK (JiucMeTa-
OoJliyHa ypaTHa Hedporarisi), po3jaan HEPBOBOI CUCTEMU
(cunnpom nedinmty yBaru i rinepakrtuBHocTi (CIAYT),
HEBPO30IMOIiIOHUIA CTaH, EHype3 TOII0), TTATOJIOTiI0 IIKip1
(asiepriuHuii, aTonmivyHUN 1epMaTUT) i CyriaobiB (peakTuB-
HUIi apTpUT, rojarpa).

POAb roCcTpux pecnipaTtopHuUX BipyCHUX
iHpeKLin Y pO3BUTKY NCUXOCOMATUYHNX
NOpYLUEHb i BereTatmBHoi AUCPYHKLT

YV naToreHesi rocTpux pecripaTOpHUX BipyCHUX iH(peK-
uiit (FC'PBI) BaxkiuBy poJib Biflirpae B3aEMOIist IUTOMATAY -
HOTO BIUIMBY Bipycy i peakuii BHYTPIIIHBOTKAHUHHMX i
OPraHHMX CHUCTEM 3aXUCTY, L0 MPU3BOIUTH A0 YpaxkKeHHs
JKUTTEBO BaXJIMBUX OpraHiB. Perpomykiiist BipyciB y MiTo-
XOHIPIsIX CYMPOBOIKYEThCSI 3HMKEHHSIM cuHTe3y ATD,
BipeMisi MpU3BOJAUTH A0 3araJiIbHOTO TOKCUKO3Y, TPUETHAH -
Hs 6aKkTepiaabHOI iH(PEKIIil — 10 PO3BUTKY YCKIATHEHbD.

BaxuBo posymitu, 1o 4acTti iHGpeKLiliHi mpouecu
3HIKYIOTh (PYHKIIIOHAJIbHY aKTUBHICTh iIMyHOKOMIIETEHT-
HUX KJIITUH YHACJIIOK 3HMXKeHHST cuHTe3y AT® i po3Bu-
TKY «€HEPreTUYHOTro roJjlofly», SIKWii Hanaji Cripusie 3aro-
CTPEHHIO XPOHiIUYHUX 3aMaJIbHUX 3aXBOPIOBaHb i XpOHi3allil
BipycHOI iH(peK1ii, (hopMyBaHHIO CUHAPOMY MTOCTBipYCHOT
acreHii. Tomy 4acTo iMyHOKOMIMETEHTHI KJIITUHU HE MO-
KYTh aJIeKBaTHO BiamnoBicTu Ha iHdexkiito (Mapkosa T.I1.
i cmiBast., 2010).

Po3Butok moOCTiH(EKLiAHOTO acTeHOBEreTaTUBHO-
ro cunapomy npu ['P3 oGymoBneHuit BrimBoMm (hakTopiB
3arajeHHs] Ha BEreTaTUBHUI TOHYC HEPBOBOI CUCTEMHU,
0CO0JIMBO B JiTeil 3 PEKYPEeHTHUMHU 3aXBOPIOBAHHSIMU
pecnipatopHoro TpakTy. PekypentHi 'P3 3a paxyHok min-
BullleHHs1 cupoBaTkKoBoro Bmicty KCM NO (craGiabHi

MeTabositu NO) 3 mOpoTU3aNnaJbHOIO CIPSIMOBAaHICTIO
COpPUSIOTh HAIpPYXEeHHI0O HEHPOeHIOKPUHHOI iMyHHOI
peryJisiuii, MpU3BOASYM OO AUCOATAHCY HEWPOMENTUIIB,
30KpeMa 3HWKEHHsI BMICTY Ba30iHTECTUHAJIBHOTO MpO-
TEeiHy, 110 TTOCUJIIOE aKTUBHICTh HEHPOTEHHOTO 3arajicH-
HS ¥ TIPU3BOIMUTD OO HAAMIPHOI CTUMYJISILIII BeTeTaTUBHOI
(BHC) i uentpansHoi HepBoBoi cucremu (LIHC) (OBua-
penko JI.C. i cmiBaBrt., 2017).

V po6otax C.JI. HIHBKOBCBHKOTO i CIiBaBT. HABIiTh IIPU
IOCIIIKEHHI CTaHy 300POB’s IOHUX CIIOPTCMEHIB 0YyJ10 BU-
SIBJICHO, 1110 3/4 i3 HUX Majid BiIXWJICHHS Ha eJIeKTpoKap-
niorpami (EKT), 2/3 — comaTuyHi i1 iH(eKIiiiHi 3aXBOpIo-
BaHHS, 1/3 — vacTi peuunusu I'P3.

VY nocnimxenni JI.C. OBuapenko i criiBaBT. (2017 poky)
BUBYATUCH MOKA3HUKU CTaHy (DYHKIIIOHAJILHOTO PE3epBY
MioKap/a B LIKOJSIpiB. Y HbOMY B3sIM y4dacTh 173 nutu-
HU BiKOM 6—9 pOKiB, SIKi 3aJI€XHO BiJ] CTaHy 3l0pOB’s1 OyJI1
posnoineHi Ha ABi Tpynu: y 1-1ry rpymy ysiitum 143 nu-
TUHU, 110 YacTo XBopitoTh (LU X), y 2-ry rpyny — aitu, siki
XBOPIIOTh €Mi30IMYHO. YCiM iM OyJ10 BUKOHaHO TecT Pyd’e.
Pesynbratu mocmimkeHHsS mpomeMoHCTpyBaiau, mo JYX
CTAHOBJISITh 85 % AUTSUOTO HACEJIEHHS, i3 HUX OLIblIe HiXX
MOJIOBUHA MalOTh MPOJIANIC MIiTPaJbHOTO KJlanaHa i aHo-
MaJlii XxopaaabHoro amnapaty cepiis. [1py BuKoHaHHi poou
Pyd’e Baroma yactka gireit (76,2 % 3 1-i rpynu i 66,7 % i3
2-i rpynu) Majau MOKa3HUKU MoHaj 7 OaiB, 1110 CBIAUUTh
PO HE3a0BIIbHY (PYHKIIOHATBHY 3MATHICTh CEPLIEBO-CY-
MMHHOI CUCTEMU. ABTOPU JIOCIiKEHHSI TIIIUIM BUCHOBKY,
110 eHepreTMYHe BUCHaXXeHHSs Ticisl nepeHeceHoro ['P3
Ha TJi Pi3MYHMX HAaBaHTaXEHb € PUBUKOM CEPHO3HUX Ha-
CJIIAKIB 3 OOKY CeplIeBO-CYINHHOI CUCTEMU.

«[TpsMun AiaAor» HepBOBOi
TA iIMYHHOT cuctem npm IP3

YacTti xBopoOM — 1Ie MiKIUCUMILIIHApHA IIpobiaeMa
aganrauii. Jlutuna 3 I'P3 mae imyHHuii aucbanaHc, pyHK-
LIiOHAJIbHI TTOPYILIEHHSI HEPBOBOI CUCTEMU 1 OOMiHHI I10-
pyiieHHs. 1le o6yMoBiIeHO B3a€EMO3B’I3KOM (DYHKIIIOHY-
BaHHsI HEPBOBOI Ta iMyHHOI cucteM. HepBoBa cucreMa
3a0e3mneuye BIi3HABaHHSI 00’€KTiB uepe3 HEPBOBUI CUT-
HaJl — HEPBOBUI peLIENTOp, MA€ HEHPOHAJIbHY TaM’SITh,
a B3a€EMOJIisl KJIITUH BinOyBa€eThcs yepe3 XiMidHiI CUTHAIIN
(MemiaTopu) abo 4Yepe3 IIUIMHHUIL KOHTAKT. AHAaJIOTi4-
HO iIMyHHa cHCTeMa TaKoX BITi3Ha€ o0’exTtu 4epe3 Toll-
MmomiOHi (maTepH-pO3Ii3HABaIbHI) PEelenTOpHr, Ma€ iMy-
HOJIOTIYHY I1aM’sITh, i B3a€MOMIs i KJITUH 3OilICHIOETHCS
XiMiYHMMM curHajaMu (IUTOKiHAMM) abo Oe3mocepeaHiM
KOHTAKTOM pPeleNTOpiB-JIiraHIiB.

«[IpssmMuit giagor» Mixk HEpPBOBOIO Ta IMYHHOIO CUCTE-
MaMM Ha ChOTOHi € aOCOJIIOTHO JOBEAECHUM SIK 3 OOKY (hi-
3i0JIOTiB , TaK i 3 00Ky KJIiHiLucTiB. OTXe, BiH 30iliCHIOETh-
cst uepes JiMmbounTu, T-KIiTuHM i uuToKiHuU. JliMmountn
MaloTh peluenToOpU A0 HelpoMeaiaTopiB i HeliponenTuaiB
(auetunxosiH, nodamiH, eHkedaniHu, eHIopdiHU, TI0-
KOKOPTUKOIU, aapeHOKOPTUKOTporHUil TopmoH, CT,
BIA, TT, peuoBnHa P, Ba3oakTWUBHUI iHTECTUHAIbHUI
METITUI, OITOITHUI enTua), T-KIITHHY 101al0Th TeMaTo-
eHuedaniyHuii 6ap’ep, HUTOKIHM 3UUTYIOTHCS K XiMidHi
CUTHAJIM HEPBOBMMM KJIITUHAMM, i TJIiajbHi KIITUHM iX
30aTHI cMHTe3yBaTu. KJII04u0BOIO JIaHKOIO LIEHTPaJIbHOTO
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amapaTy HEpBOBOTO PEeryIloBaHHS i (DyHKIIi iIMyHHOI cuc-
TeMU € rinotajgamyc. LIuTokiHM BIIMBalOTh Ha BUILIEHHS
i1 0OOMiH HOpaapeHaliHy i CEpOTOHIHY B TOJIOBHOMY MO3-
Ky, OCOOJIMBO B TiMOTaJaMyCi, CIIPABJISII0YM CTUMYJTIOI0YHA
i TAJIbMYIOUMIA BIUIMB Ha OCHOBHI MeMiaTOpHI CHUCTEMHU,
MPUBOISIYM B KiHIIEBOMY ITiICYMKY IO MOIYJISIIIiI eMOIIili-
HOTO cTaHy it poueciB nmam’sTi (Paradise J.L. et al., 2014).
Tomy 4acTo B KIIIHIYHIT MeIUIIMHI BUHMKAE HEOOXim-
HICTh OTHOYACHOTO 3aCTOCYBaHHS iMyHOMOIYJISATOPIB i
HEMPONPOTEeKTOPHUX IIpernapaTiB (3 H0Ka30BOIO 0a3010).
Ix xoMIIIeKCHe pU3HAUeHHS 3a(hiKCOBAHO B ITPOTOKOJIAX:
npu aytusmi, CA VYT, BereratuBHill nMCYHKIIIT, IeTIpecuB-
HUX i HaB’SI3IMBUX po3jiajnax, IM30(ppeHii, mapKiHCOHi3-
Mi, HapKOMaHii, aJKoroJji3Mi, iMyHOOe(illMTHUX CTaHaXx,
OpoHXiaJbHIll acTMi, CUCTEMHOMY YEpPBOHOMY BOBYAKY,
PEeBMaTOITHOMY apTPUTi, PO3CISTHOMY CKJIEPO3i.

MO>XXAUBOCTI 30CTOCYBAHHS

IMYHOMOAYASTOpPIB

i HOMPONPOTEKTOPHUX NPenaparie

AAS AiKYBOHHS 1 NPOPIAGKTUKU P3:

y ®okyci TeHoTeH AuTa4nm i EprodpepoH
Bimomo, 1m0 eexTuBHUM i Oe3MeYHUM IUISIXOM ITilI-

TPUMKM 3I0POB’S caMme [iTeli € aKTuBi3allid MpoleciB

caMoOperyJsiii. AmanTaliliHi MOXJIMBOCTI AUTSIYOTO Op-

raHiaMy BH3HAYalOThCsl (PYHKIIOHAIBHUM OydhepoM piB-

HOBaXXHOI B3a€MO/Iii HEPBOBOI Ta iMYHHOI CHUCTEM, SIKUIA

JOCSATAETBCSI  3aCTOCYBaHHSIM ~ aleKBAaTHOTO (hi3MIHOTO

HaBaHTa)K€HHsS Ha CBiXKOMY MOBIiTpi — HaIpuKJaa, Oir;
MpakTUKaMy MeAUTAallil 3 MiATPUMKOIO CTaHy piBHOBaru i
ITMOOKOTO CIMOKOIO; ONTUMICTUYHUM HACTPOEM; 3a HEOO-
XiTHOCTi — BUKOPHUCTAHHSIM HaTypOITaTUYHUX Iperaparis,
IO MiATPUMYIOTh CAMOPETY/II00Ui MEXaHi3MU peryJIsiiii
1iJIICHOTO BIUIUBY.

Tax, y mocnimxennsx [.O. MittopsieBoi i crriBaBT. 2012—
2014 pp. Ha 6a3i caHaTopito «3MiHa» (M. €BHaTOpIs) B3SLIU
y4dacTh oHaz 60 miteii. Yci BoHU OyJiu MOOiIeHI Ha ABi Ipy-
mu: ocHoBHa rpyna — 30 miteit 3 B/l Ha (oHi pekypeHT-
HOI IartoJjorii nuxaabHoi cuctemu (dacti I'P3, xponiuni
TOH3WIITU ¥ pelUAUBHI OPOHXITH), SIKi OTpUMYBaJIHU JiKy-
BaHHsI HOOTPOIIaMHU y BiKOBHUX J103aX i 0a3uMcHe caHaTop-
HO-KYpPOPTHeE JIiKyBaHHSI, i KOHTpOJIbHA rpyna — 30 miTeid,
SIKi OTPUMYBAJIM JIMIIEe 0a31CHE CaHAaTOPHO-KYypOPTHE JIi-
KyBaHHS (iHrassiii, anaparHa ¢isioteparis). Ha mouatky
nociimkeHHs yactka By JIUX i3 XpoHiYHUM TOH3UJIITOM
CTAaHOBWJIA B OCHOBHI rpy1ti 43 %, y KOHTpoJIbHi — 31 %,
B/1 3 perunuByrounm 6ponxitom — 57 i 69 % BimmosigHoO.
Pesynbratu mociimkeHHsT ToKa3aau, 110 Tics JIiKyBaHHS
BUCOKUII piBeHb SIKOCTi XUTTs Bim3Hauanu 40 % nauieH-
TiB, HM3bKUT — 10 %. Ha BinMiHy BiI OCHOBHOI Tpynu B
KOHTPOJIbHII BUCOKY SIKIiCTb XKUTTSI MiCJIs JTIKyBaHHS Mald
23,3 % niteil, HU3bKUI PiBeHb Y MPOLIECi JTIKYBaHHS HE 3a-
3HaB 0COOJMBUX 3MiH (puc. 1).

V pesynbrari JiKyBaHHS 3a JAaHUMM CITipOMETPii 3MeH-
LIWAJIACS MOPYIIEHHS AUXaHHS 32 3MilllaHUM TUIIOM Y 7 pa-
3iB i TOBHICTIO 3HUKJIX MOPYIIEHHS OOCTPYKTUBHOTO TUITY

CuTyaTMBHa TPUBOXKHICTb
B OCHOBHIM rpyni (A%)

134 o Bucokuwm
piBeHb*
23,4 Hn3bKui
piBEHb
B KOHTPONbHIN rpyni (A%)
6,7
13,4
SKicTb XuTTa (A%)
60

40

[0 NlIKyBaHHA  Nicns NiKyBaHHA

13,3 10 33
! 33
2° R
0

OcHoBHa rpyna OcHoBHa rpyna KoHTposnbHa rpyna KoHTtponbHa rpyna
[0 NiKyBaHHS

OcoGucTiCHa TPUBOXKHICTb
B OCHOBHIM rpyni (A%)

Bucokuwm
23,4 piBeHb*
334 Hu3bKun
piBeHb*
B KOHTPOJIbHIN rpyni (A%)
13,3
20

Hu3bKuK piBeHb*

1 B1coKMit piBEHD

nicns NiKyBaHHs

PucyHok 1. InHamika ncuxosoridyHux TecTiB
Mpumitka: * — p < 0,05, ouyiHka ctaTucTNYHOI BiporigHocTi 3a kputepiem lMipcoHa 2 y rpynax xsopux Ao i nicns

JliKyBaHHS.
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B y A4X i3 XpPOHIYHUM TOH3UAITOM:
ocHoBa rpyna — 43 %,
KOHTpOfibHa rpyna — 31 %

B/, 3 peumnanByiounmM 6poHXITOM:
ocHoBa rpyna — 57 %,
KOHTpONibHa rpyna — 69 %

SKill OTpUMYBalIU TibKU Oa-
31MCHY Tepallilo: BiTaMiHU TIpy-
nu B, macax, mcuxotepariiio.
VY nocaimxeHHi 0y10 10BeaEHO,
mo TeHOTeH AUTSYUI CHpUsIE
HopMaJti3allii MoKa3HUKIB Bere-
TaTUBHOTO roMeocTasy. Tak, Bu-
XiTHUI BereTaTUBHUII TOHYC Y
moHan 60 % niteit i3 B/ Ha dhoHi
Tepanii TeHOTEHOM IUTSIYNM
3MiHMBCS B OiK €MTOHII (puc. 3).
Kpim Toro, y pesyabraTi JiKy-
BaHHS TeHOTEHOM AUTSYUM
Bi3Havyanach crabinizaiis Bin-

= O6CTPYKLiA Ha TNi PECTPUKLLIT*

m [TopyWeHHs AMXaHHA 3a 3MilaHnM TUnom*

xuneHb EKI i xontep-EKI
Ginple HiX y 16 % TallieHTiB:
3MEHIIWIUCS YacTKa CHUHYCO-

Boi apurmii (3 40 mo 33,3 %),
CYMPaBEHTPUKYJISIPHOI eKCTpa-
cucrouii (3 4 1o 2 %) i emizonis
MUTOTIMBOI aputMii (3 2 mo 1

PucyHok 2. [luHamika noka3HukiB cnipomeTtpii
Mpumitka: * — p < 0,05, ouiHka cTaTUCTUYHOI BiporigHocTi 3a kpurepiem [lip-

COHa x? y rpynax xBopux Ao i nicns nikyBaHHs.

(puc. 2), 1110 B LiJIOMY MiATBEPAUIO e(PEeKTUBHICTb 3aCTO-
CYBaHH$ HOOTPOITHOI Tepallii B peadiiTallii Ta MpoTUpe-
nuBHil Tepanii A4 X.

TenoTeH TUTSYNIT — HAaTypONAaTUYHUMA MpeTnapar, SIKUi
Ma€ KOMIUIEKCHY [il0 — BEreTOTPOITHY, aHTHMACTEHIUHY,
HOOTPOTIHY, 3aCMOKiilJINBY, MPOTUTPUBOXHY. BiH HOpMma-
JIi3y€ afganTalliilHo-KOMIIEHCATOPHI peakilii IUTSIYOro op-
ranismy min yac I'PBI. [Ipu mboMy IMOBIpHICTb pO3BUTKY
no0iuHNuX e(eKTiB MiHiMajbHa, IperapaT He BUKIMKAE
cezallii Ta 3araJJbMOBaHOCTI, 1110 JOBEIEHO BEJIMKOIO KiJlb-
KiCTIO paHIOMi30BaHUX KIJIIHIYHUX TOCIiIKEHb.

V nocnimxennsax B.I. Maiinannuka, 1.0. MiTiopsieBoi
Ta cmiBaBT. (2015—2016) BuBYanach epeKTUBHICTL TeHO-
TEHY OUTSYOTO B JiTeii i3 BereTaTUBHUMU NUCHYHKIIISIMU.
VY HbOMY B3sIM ydactb 60 miTeil 3 pi3HUMM KITIHIYHUMU
dopmamu BJI, siki Oyau po3srofiieHi Ha OCHOBHY TpYITy
(n = 30), y sxiit xBopuM Tpu3HayaBcsi TeHOTeH OUTSYMI
Ha ¢oHi 6a3zucHoOI Tepartii, i Tpyny KoHTposto (n = 30), y

%) (Taba. 1). BaxiausuM crtaio
BUSIBJIECHHSI 1Or0 HOpPMaJi3ylo-
yoi Aii Ha cTabimizalilo aprepi-
ajibHOTO TUCKY. Tak, y XBOpux
OCHOBHOI IrpyIu 0yJ10 3ahiKCOBaHO 3HMXKEHHSI PiBHSI apTe-
piaJbHOIO THUCKY: cucTojliyHOro — 3 140 mo 120 MM pT.CT.,
niacroniyHoro — 3 80 10 70 MM pT.CT. (puc. 4).

Kpim TOro, mpu JiKyBaHHi Bim3Hayajachb MO3UTHMBHA
NMHaMiKa rmokasHukKiB peoeHuedanorpadii (PEI’) B ocHo-
BHIli i KOHTPOJIbHIH TPyIax, 10 MPOSBISIIIOCS TTOKpalliaH-
HSIM KPOBOHATNIOBHEHHSI, BEHO3HOTO BilITOKY i 3MEHIIIEH-
HSM O03HaK BHYTPIIIIHbOYEPEITHO] TirepTeH3ii (Tad. 2).

V npoueci 1ikyBaHHs TeHOTeHOM IUTSYMM BUBYAIaCh
IUHaAMiKa CaMOIIOUYYTTS i aKTUBHOCTI IMAlliEHTIB 3 BUKO-
puctanHsaMm Tecty CAH. BcraHoBieHo, 1110 ITicast Kypcy
Tepamnii migBuileHHs moka3HukiB Tecty CAH Gyio nocsr-
HYTO $IK CTOCOBHO CaMOMOYYTTS, TaK i 111010 aKTMBHOCTI
TMalieHTiB (puc. 5, 6).

[To3UTUBHI 3MiHM BiI3HAYAJIMCh CTOCOBHO OCHOBHUX
HEPOINCUXOJIOTIYHMX MOpYIIeHb Y XBopux Ha BJI mireit
TicJist JTiKyBaHHs TperiapatomM TeHoTteH auTsuunii (n = 30)
SIK TIOPiBHSIHO 3 BUXiTHUM PiBHEM, TaK i MOPIiBHSIHO 3 TPy-

70
60
50 ]
3
S 40
2 30
3
3 20
DO h
O T T T
EnToHIA BaroToHia  Cumnatu-  linepcumna-
KOTOHIfl TUKOTOHISA
||:| [lo nikyBaHHS H [icns nikyBaHHS |

PucyHok 3. luHamika BUxigHoro BeretatusHoro
TOHYCY B BiTeu i3 CUHAPOMOM BeretatuBHoOi
AancyHkuii Ha ¢poHi Tepanii TeHOTeHOM ANTAYNM

p<0,01

140
120
100
80
60
40
20

p<0,05

AT cucrT. AT piacT.

||:| [0 nikyBaHHsA W Micns nikyBaHHS

PucyHok 4. lnHamika apTepiasibHOro TUCKY B AiTei
Ha ¢poHi npuiomy TeHOTeHy ANTS40ro
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MO0 KOHTPOJTIO 111010 MOTOPHUX, CYKIIECUBHUX, rpadomMo-
TOPHMX MPOO, CIIyXO-MOBJICHHEBOI ITaM’sITi (Tab1. 3).

Otrxe, y AUYX moBeneHo auchyHKIIOHAIbHI 3MiHU 3
6oky ILIHC i BHC, po3BUTOK TiMnoKcii, aCTeHiYHOTr0 CHH-
NIPOMY, €eHEPreTUYHe BUCHAXEHHSI iMyHHO1 cucteMu. Tomy
M peKOMEHI0BaHO TTpU3HaUYeHHS TeHOTeHY AUTSIYOTrO, 1110
YUHUTH HEWPOTIPOTEKTOPHY, aHTUTIMTOKCUYHY i1 aHTUACTE-
HiuHy fito. [1pu BupaxkeHux cummnromax TeHOTeH AUTSIYNA
MPU3HAYAETLCS B M03i 2 TaGJICTKM BpaHIli Ta 2 TaOJeTKM
yBeuepi He ITi3Hillle HiX 3a 2 TOOMHM J0 CHY IIpOoTIroM 1—3
MiCS1IiB; TP ITOMipHO BUPaXXeHUX CUMITTOMax — 110 1 Ta-
OseTui 3 pa3u Ha o0y Ha 1—3 micsui. MakcuMaibHa TpU-
BaJIiCTh Kypcy Tepariii — 6 MicsIiiB.

Hnst migTpuMKu iMyHHOI cuctemu JIUYX € edheKTUBHUM
MpU3HAUYEHHsI HATYypomaTUuYHOro npernapaty EprodepoH.
Eprodepon — 1ie KOMIUIEKCHUI MpenapaT Ha OCHOBi

HAJBMCOKHX pPO3BelAeHb aHTUTiI. BiH Mae BUCOKY edek-
TUBHICTb, SIKY MOXHa TMOPIiBHATH 3 €TATOHHUMU (hapma-
KOJIOTIYHMMM MpernaparamMu, alanTUBHUM, (izioaoriyHuit
XapakTep Jil B OpraHi3mi, BiICYyTHiCTb TOKCUYHOCTI, TOJIe-
PAHTHOCTI, 3BUKAHHSI 11 TOEAHYETHCS 3 OYIb-IKMMU iHILIN-
MU nipeniapaTamu (6e3 HebakaHO1 JTiKapchKOi B3aEMOJIIT).
Jo cximany EprogepoHy BXoOsATh aHTUTIA 1O TaMMa-
intepdepony (I®H-y), anturiza no CD4 ta anTuTiNa 10
rictamiHy, sIKi OOyMOBJIOIOTH YHiIKaJIbHUI KOMIIJIEKCHUM
MeXaHi3M [ii mpermapary. AHTUTIIa OO raMma-iHrepde-
pony ta CD4 4uHATH NPOTUBIPYCHY ¥ iMyHOMOIY/TIOIOUY
Nif0: po3Ii3HaBaHHS BipyciB, 3yINMHKY PO3MHOXEHHS Bi-
pycCiB, 3HEIIKOMKEHHS i1 BUIAJEeHHs BipycCiB; aHTUTLIA 10
ricraMiHy YMHSATb OPOTU3AIaJIbHy I aHTUTICTaMiHHY [ilo,
1110 3a06e3Mevye 3MEeHILEeHHsI HAOpsIKy CIM30BOI 0O00JIOHKU
IUXaJbHUX IIJISIXiB, BUPAKEHOCTI aJIeprivHMX peakiiid i

Ta6nunus 1. NMoka3zunku EKT i xontep-EKI npu nikysaHHi TeHoTeHoMm, a6c¢. (%)

[o nikyBaHHA (1-1 AeHb) Micna nikyBaHHA (30-1 AeHb)
OcHOBHa rpyna KoHTponbHa rpyna | OcHoBHa rpyna | KoHTponbHa rpyna

(n=30) (n =30) (n=30) (n =30)
CvHycoBa Taxikapgisi 2(6,7) 5(16,7) 2(6,7) 6 (20)
CuHycoBa 6paavkapais 1(3,3) 4(13,3) 2(6,7) 6 (20)
CuHycoBa apuUTM™is 12 (40) 7(23,3) 10 (33,3) 6 (20)
MOPYLIEHHA BHYTPIUIHEOUIYHO' KO- 4(13,3) 4(13,3) 4(13,3) 4(13,3)
BOi NpoBigHOCTI
Mirpauis Bogis putmy 2(6,7) 4(13,3) 2(6,7) 3(10)
Sg;EaBeHTpMKynﬂle eKcTpacuc- 4(13,3) 3(10) 2(6,7) 2(6,7)
Enizoan murotnueoi aputmii 2(6,7) 0(0) 1(3,3) 0(0)

[lo nikyBaHHS

53,1

Micna nikyBaHHA
0

78,7

| [0 Hopma B 3HuxkeHHs @ MigBuLLEeHHS

PucyHok 5. luHamika camono4yTTs nauieHTiB (Tect CAH) y npoueci nikyBaHHs npenapaTtoMm TeHOTeH AUTsa4uii
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3HUKEHHSI TOHYCY IJIaJKoi MYCKyiatypu OpoHxiB. Epro-
¢epon — mpenapar 3 NpPOTHBIPYCHOIO, MPOTH3ANAJIHHOIO
Ta aHTUTICTAMIHHOIO Ji€10.

EprodepoH mae noBefeHy BMCOKY MPOTUBIPYCHY aK-
TUBHICTh. BiH die Ha Bci pecripaTopHi Bipycu, y TOMy
YUCHi MiKCT-iH(eKIii: Bipyc rpuimy, maparpuiy, pUHOBi-
pYC, KOpOHaBipyc, pecripaTopHO-CUHIIMTIAILHUN Bipyc,
repriecBipycu, aneHoBipyc, poTaBipyc, eHTepoBipyc. Ep-

roepoH 3aCTOCOBYEThCSI B KOMILIEKCHIil Teparlii 6akTe-
piaabHMX iH(EKIII: MMCceBIOTYOepKYJIb0o3, KOKIIOII, i€p-
CMHi03, THEBMOHIsI Pi3HOMAHITHOI €TioJIOrii, BKJIIOYHO 3
aTunoBuMu 30ynHukamu (M.pneumoniae, C.pneumoniae,
Legionella spp.), BUKOPUCTOBYETbCS IIJIsSI MPOMiIaKTUKKU
OakTepiaJTbHUX YCKJIaIHEHb BipyCHMX iH(DEKILil, 3amobira-
1041 pO3BUTKY cynepiHdexiiii. [Ipuuomy BiH eeKTUBHUIA
Ha Oymb-$IKiil cTamil 3aXBOpIOBaHH i, 32 HEOOXiTHOCTI, y

Tabnuus 2. Mo3utueHa AnHamika noka3uukis PET y npoLieci slikyBaHHSI B OCHOBHIli i KOHTPOJIbHIV rpynax

KpoBoHanoBHEHHS BeHO3HUM BiaTiK ELELL BI-.IyTpII.I.IHI:(-)"‘l epenol
rinepTeHsii
O3Haka
OcHoOBHa KoHTponbHa OcHoOBHa KoHTponbHa OcHOBHa KoHTponbHa
rpyna, aéc. (%) | rpyna, aée. (%) | rpyna, aéce. (%) | rpyna, aée. (%) | rpyna, aée. (%) | rpyna, aée. (%)
MosumveHa 12 (25,5) 9(19,1) 20 (42,5) 6(12,7) 8(17,02) 1(2,1)
IMHamiKa
[lo nikyBaHHA Micnsa nikyBaHHsA
42,5

21,2

| [0 Hopma M 3HuxeHHs M MMigBuLLEHHS

PucyHok 6. AQuHamika aktuBHocTi nayieHTiB (TecT CAH) y npoueci nikysaHHs npenapaTtomMm TeHOTeH ANTaYnii

Tabnuuys 3. OCHOBHI HeriponCcuxoJsIoriyHi nopyLweHHs y xeopux Ha B[] giteii go i nicns nikysaHHs npenaparom
TeHOTEH AUTAYNI NOPIBHSAHO 3 rPYMNOI0 KOHTPOJIIO, abce. (%)

Mpo6Ga OcHoBHa rpyna (n = 30) KoHTponbHa rpyna (n = 30)
1-hornap 2-nornap 1-h ornap 2-hornap
MoKkasHuK | (1-1 AeHb) (30-# geHb) (1-4 peHb) (30-1 aeHb)
[3epKanbHicTb 18 (60)* 2(6,7)* 17 (56,7)* 2(6,7)*
MoTopHi npo6u YnoBinbHeHe nepeMuKaHHs 15 (50)* 4 (13,3)* 15 (50)* 6 (20)*
MopyweHHs NOCNiAOBHOCTI 18 (60)* 8(26,7)* 17 (56,7)* 15 (50)
MopyweHHs npamoro 5 (16,7)* 0 (0)* 6 (20) 4(13,3)
3anam’aToByBaHH$
CyKuecuBHi Npobu
I'IopymeH’Hﬂ 3BOPOTHOIO 7(23,3) 5(16,7) 8(26,7) 5(16,7)
3anam’saToByBaHHs
lpadomoTopHI Npobun Jlerki nopyweHHs 23(76,7) 18 (60) 20 (66,7) 15 (50)
MopyLeHHs o6eary 2(6,7)* 0 (0)* 3(10) 2(6,7)
ﬁgm;“:"B”e””":Ba MopyLIEHHs NOPAAKY 5(16,7) 4(13,3) 7(23,3) 7(23,3)
MigBuLweHe ranbmMyBaHHS Cnigis 7(23,3) 5(16,7) 9 (30) 9 (30)

Mpumitka: * — p < 0,05 — NOpiBHSIHHS BipOrigHi A8 AaHNX MOKa3HUKIB Y rpynax Mi>k nepLumMMm i 4pyrum orsasigom.
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KOMIUIeKCHii Tepanii 3 aHTuGioTukamu  Eprodepon —
npenapaTr 3 MHUPOKUM CHEKTPOM MPOTHBIPYCHOI AKTHB-
HocTi 11 JikyBaHHs i npodisakTuku I'PBI ta rpumy.

Bucoka npoTuBipycHa aKTMBHICTb MiATBEpIXKEHa Be-
JINKOIO OKa30BOI0 0a3010 — MOIBIMHUMU CIIMUMU IUIA-
11600-KOHTPOJILOBAHUMU JOCIIKEHHIMU: 7 MyOJtikaliii y
0a3i KokpeiiHa, omHe MixKHApOIHE HATJISIOBE JOCTiIKEeH-
Hs 3a ydacTio 8411 mauieHTiB, 6 paHIOMi30BAaHMX KOHT-
ponboBaHuX gociaimkeHb Ha Clinical Trials.go, ogHa 1my0Jti-
kauig B International Journal of Infectious Diseases, 2016.

V nmocnimxenni S.A. Tarasov et al. (2020) BuBYaBcCs
MexaHi3Mm fii antutin IOH-y. Byno noBeneHo, 1o BUCOKi
posBeaeHHs moao I®H-y AT BukiukaioTh KoHbopma-
uiitHi 3minu I®H-y, mokpaiyiots 3B’s13yBaHHs1 IOH-y 3
peuentopom [MDH-y i 30i1bIIyI0Th BUKMBAHHSI MUILIEN 3
iH(exIieo rpumy A.

[HTepdepoH-raMma BIUIMBAE Ha BPOKEHUIA Ta amar-
TUBHUI iIMYHITEeT MPOTHU BipycHOI i OakTepiaiibHOI iHDeK-
1ii. Lle o0ymMoBIeHO TUM, 110 TaMMa-iHTeP(hEPOH € MPOTH -
3amaJIbHUM [IUTOKIHOM, SIKUIi HA/la€ 3aXUCHY M0, iIHTYKY€E
iIMYHOMOYJIIOIOUi peakilii, aKTUBaIilo (arouuTiB, aude-
peHuiroBanHsg Thl-kiIiTuH, 1m0 3a0e3Ieuye BUCOKY OITip-
HICTh iIMYHHOI cUCTeMU A0 iH(eKIili. AKTUBHI pelenTopu
3a0e3MeuyloTh IBUALLY peaiizaiiio edekriB IOH 3 meH-

IIMM HaBaHTaxK€HHSM Ha opraHi3zm. AHTuTiia B CM/I no
raMMa-iHtep@epoHy MiABUILYIOTh TMPOAYKIIIO €HIOreH-
Hux I®H y 2 pa3u Tta yytnusicth peuentopis o I®H Ha
53 %. 3mina koHdpopmariii moekymu I®H-y i pementopa
MPU3BOANTD A0 MiABUIIEHHS (PYHKIIOHAIbHOI aKTUBHOCTI
I®H-y, mo, y cBoIO Yepry, BUKIUKAE TIBUIICHHS Bipyc-
iHmykoBaHoi miponykiiii I®H-y i -0 i minBumeHHs edek-
TUBHOCTI 3B’s13yBaHHs [OH-y 3 perientopom.
EdextuBHicTs npenaparty Eprodepon Oyiia mpomeMoH-
CTpOBaHAa B JOCIIIKEHHi, IPOBEeACHOMY Ha 0a3i KIIiHIiKKA
IUTSYNX iHekuiitHux xBopoo HalioHaabHOro MeauyHO-
ro yHiBepcuteTy iM. O.0. boromoinsis (Kpamapsos C.O.,
2016) 3a yuactio 60 miteit Bikom Bin 4 mo 17 pokis i3 I'PBI
CEepPeIHbOIO CTYIEHS TSKKOCTI. YCiX yyacHMKIB OyJI0 po3-
rofiJieHo Ha 2 rpynu: ocHoBHa (n = 30) pa3oM i3 KOMILJIEK-
CHUM JIiKyBaHHSIM oTpuMyBasia EprodepoH, KOHTpoJbHa
(n = 30) — nuume cumnToMaruyHy Teparito. Pesynbratu
TOCTIIKEHHST TIPOIGMOHCTPYBAIM HOPMaJTi3ytoui iMyHO-
MOJyJIO0Ui BiaacTUBOCTI Tipenapaty Eprodepon Ha Tii
JIIKYBaHHS, 3 TIepeBarolo CaMoperyJiiolouoro BIUIMBY: Y Ji-
Teit 3 MOYaTKoBO HU3BKMUM piBHeM IPH-y criocTepiramocs
ITiIBUILIEHHS OO0 IO IMOKA3HUKIB BiKOBOI HOPMU, Y OiTEl
i3 MOYaTKOBO AOCTaTHIM piBHeM mpoaykuii IOH BiH mia-
TPUMYBABCSl Ha TUX XK€ 3HAUEHHSIX. ¥ KOHTPOJbHIN Ipymi

PiBeHb I®H-y, nr/mn

40 32,9*
35
30 1 25,9 n=60
257 17,1*
20 T -
15
10

5

0 T

EprodepoH KoHTtponb
[ 1-% feHb NikyBaHHA W 3-% feHb NiKkyBaHHA

PucyHok 7. EprogpepoH BiaHOBJIIOE
piBeHb IPH-y y nayieHTiB 3 MO4aTKOBO HU3bKUMU
nokasHukamu IPH
lMpumitka: * — BigMIHHOCTI Mi>k MOKa3HUKaMu cTaTuc-
TUYHO 3Hayywi, p < 0,05.
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PucyHok 9. BupakeHicTb OCHOBHuXx cumntomis FPBI
Yyepe3s 2 AHi NliKkyBaHHS

PiBeHb I®H-y, nr/mn
120
100,7 100,7*
100
86,7 n=60
80
60
38,8*
40
20
0 T
EprodepoH KoHTponb
[ 1-% peHb NikyBaHHA I 3-% feHb NiKyBaHHA

PucyHok 8. lNpu no4aTtkoBo BUCokomy piBHi IDH-y
3actocyBaHHs1 EprodpepoHy He npn3BoanTb
A0 nocuneHHs npogykuii IGH
lMpumitka: * — BigMIHHOCTI Mi>k NOKa3HUKaMu cTaTuc-
TUYHO 3Hayywi, p < 0,05.
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5 49
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PucyHok 10. TpuBanicTb 36epe)xeHHsI OCHOBHUX
cumntomis FPBI
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%
20 -

15 ~

10 +

EprodpepoH KoHTponb

P <0,05

YacTtoTta HebaxaHux ABuLL, %

3%

O BiacyTHICTb HEGaXKaHWX SBULL,
B PeaKLii iHAMBIAYyanbHOT YyTAMBOCTI
E Hypota

PucyHok 11. EprogpepoH 3anobirae po3sutky
6akTepianbHUX YyCKAaAHEHb

crioctepiranocs 3HvkeHHs nipoaykiii IOH-y (puc. 7, 8).
Eprodepon Mae iMyHOKOpUryIOdy Jil0, HE BHCHAKYIOUH

IMYHHY cHCTeMYy.

CKOpOYEHHSI TePMiHiB 3aKJIaIeHOCTI HOCA 1 pUHITY B
MAali€HTiB OCHOBHOI I'PYMNH TaKOX MOXe OyTH MOB’sI3aHe 3
HasIBHICTIO B npenapati EprodepoH aHTUTLI 10 TicTaMiHy,
SIKi MOAUQIKYIOTh TiCTaMiH3aJeXHy aKTUBallilo mepude-
pu4HMX i HeHTpanbHUX H1-perientopiB, 3MEHILYIOTH MPO-
HUKHICTh KaIiJsApiB, 110 i MPU3BOAUTH OO0 CKOPOYEHHS
TPUBAJIOCTI I BUPAXEHOCTI pUHOPEI, HAOPSKY CIM30BOIL
000JIOHKM HOCa i 3aKJ1aJIeHOCTi Hoca. 3MEHIIIEHHST TpUBa-
JIocTi 30epexkeHHs iHmmx cumntoMiB I'PBI y miteit ocHo-
BHOI TPynu 3yMOBJIEHe KOMILIEKCHUM BIUIMBOM CKJIAO-
Bux mpenapaty Eprogepon. [IporusamanbHa aKTUBHICTh
aHTUTLI 00 TicTaMiHy B ckiaai EprogepoHy 1OmoBHIOETh-
¢S pesyJbTaTaMu BIUIMBY aHTUTT 1o IOH-ramma it aHTuU-
Tin 1o CD4, sKi perynoTh (pyHKIiOHAIbHY aKTUBHICTb
CD4-penenitopa CD4 nimgouuTiB, 1110, y CBOIO Yepry,
MPU3BOAUTH 10 HOpMali3allii iMyHOPeryIsITOPHOTO iHIeK-
cy CD4/ CDS8, a Takox cyonomy isiliitHOro CKJiaay iMyHo-
kommieTeHTHUX Ki1itnH (CD3, CD4, CDS8, CD16, CD20).

Eprocdepon y 2 pa3u mBunie 3MeHIIy€E BUPAKEHICTh
ocHoBHux cumntomiBs I'PBI: kamumo, puHity, 3akiaae-
HocTi Hoca (puc. 9).

Eprodepon oinbme Hixk y 1,5 pa3a ckopouye TpuBa-
Jicte ocHoBHUX cuvnToMmis I'PBI: imxomanku, ciadkoc-
Ti, KaTapaJbHHuX MposBiB (puc. 10).

Kpim toro, 6ys10 noBeneHo, o Eprodepon 3anodirae
PO3BUTKY OaKTepiaJbHHX YCKJIaaHeHb. Hasith y miteid 3

PucyHok 12. EprogpepoH — BUCOKuii npoginb
6e3nekun

HU3BKMM BUXiIHUM piBHeM iHTep(EepoHiB, SIKMX BiTHO-
CSITh IO TPYIIM PU3UKY PO3BUTKY TsKKuxX ¢popM I'PBI, s1x i
B IiTel 3 JOCTaTHIM piBHeM iHTepdepoHiB, mpuitom Epro-
¢epoHy 3amobiraB mpueTHaHHIO BTOPUHHOI OaKTepiaabHOI
iH(eKIIil i1 pO3BUTKY YCKJIaaAHeHb (puc. 11).

HoeneHo, 1o Eprodepon mae Bucokuii npodiib 6e3-
MeKu. Y XOIHOMY KOHTPOJbOBAaHOMY HOCimKeHHi Epro-
(epoHy He Oyn0 3a3HAYEHO 3HAYHUX HEOAKaHUX SIBUILL.
Cuctema hapMaKoHarIsiLy He 3apeecTpyBajia 3HAUHUX He-
OakaHUX SBUIL, Y TOMY YUCJI BincTpoueHux (puc. 12).

Otxe, mis aikyBaHHs1 B/, pisHMX ncMXocoMaTUYHUX
Ta aCTeHIYHMUX 3aXBOPIOBaHb, Y TOMY YMCJi BUKJIMKAHUX
I'P3 i cTpecoM BOEHHOrO 4acy, e(PeKTUBHUM METOIOM €
KOMILIEKCHE 3acTocyBaHHsI TeHOoTeHy auTsiyoro il Ep-
rodpepoHy. TeHOTeH UYMHUTHL AAANTUBHY, perapaTUBHY,
HEUPONPOTEKTOPHY, AHTUACTEHIYHY, CTPECIPOTEKTOPHY
i1 3acmokiinuBy mito, a Eprodepon 3abesnedye nmporusa-
MaJbHUIA, aHTUTICTAMiHHUI, IMYHOMOIYJIIOIOUMI edeKT.
Cxemu e(heKTUBHOTO MPAKTUYHOTO 3aCTOCYBaHHSI PEKO-
MeHJoBaHi Taki: emizonuuyHi ['P3 Ha (oni mikinbHOi/cO-
1iaJIbHO-BOEHHOI ne3ananTailii — Eprodepon 5—10 gHiB,
notiMm TeHoTeH — 110 2 MicsiiB; mpu yactux ['P3 i moBemiH-
KoBUX nopytieHHsXx — Eprodepon 5—10 n1HiB 3 nepexogaom
Ha npodiakTnyHy no3y 1 TabieTka Ha IeHb IpOTITroM 1—3
MicsiB + TeHoTeH (KijbKa KypcCiB 110 2 Mics1li).
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T AHIMPOBCHKIM AEDIKABHUA MEAMNYHWI YHIBEpCUTET, M. AHIMPO, YkpaiHa

2TOB «AHIMPOBCHKIMK MEANYHNN IHCTUTYT TDQAMLIVIHOI | HETDQANLIIIHOT MeAVLIMHM», M. AHIMPO, YkpaiHa

BriAue miR-155 rpyAHOro MOAOKQ HO CTAH 3A0POB’S
HeAOHOLLUEHUX HOBOHAPOAKEHUX

Pe3tome. Axmyaavnicmo. Ipyone mosoxo (I'M) — saxcause dxucepeno mikpoPHK (miR). MixpoPHK maromp eucoky
cmitikicms 00 6nAuU8y (pepmeHmis WAYHKOBO-KUUK08020 mpakmy i 0oope eécmokmyomscs 6 KuuieuHuxy. O0Hicro 3 Hail-
obinvu npedcmasnenux miRy I'M € miR-155. Ha cvoeodui npakmuuno ne euguenuii énaue miR-155 I'M na cman 300poé’s
nepeduacro Hapoducenux nemoeasm. Mema docaioxncennsn: ecmanosumu enaue miR-155 I'M na cman 300pos’s Hedo-
HowleHux HoeoHapoOxcenux dimeii. Mamepiaau ma memoodu. Hamu oocmexncero 74 Hosonapodacenux, ki npoxoduau
NIKYBAHHS 6 HEOHAMANbHUX 8i00inenHsax. Hamu eusnaueno pisens miR-155y I'M 44 mamepis dimeii, ski nepebysanu Ha
BUKAHOHHO epyOHoMmy sueodosyeanni (I'B). Ilapanenbro nposodusoce 6usHaueHHs eKcnpecii eenie hakmopa mpanckpunyii
FOXP3 y 3ckpioky 6ykanvhoi cauz060i 00040HKU 6CiX HOBOHApoOyceHux. byno eudineno mpu epynu nopieHaHHA: nep-
wy cmaHoguay HogoHapoodiceri 0o 37 mucnie eecmauii na I'B (32 dumunu); dpyey — Hedonouieni HOBOHapoOdiceni Ha
wmyuromy eu200ogyeanti (ILIB) (30 dimeit); konmponsry — doHouteri HogoHapodiceri a I'B (12 dimeii). Pezyasbmamu.
Mediana eecmauiiinoeo 6iky dimeit 1-i epynu cmanosuna 33 (31; 34) muxcni; 2-i — 32,5 (32; 35) muscns i 6yaa euuyoro 6
epyni konmpoaro (p < 0,001) — 40 (39; 41) muxcnie. Heonamanvha enyeghanonamis sx ocHosHuil diaenos 3ycmpiuarace
uacmiute ceped doHouleHux Hogorapooxcenux (p < 0,001). Mimu 1-i ma 2-i epyn cymmeeo He i0pi3HAMUCH 3 YACMO-
MoK BUNAOKIE PeCchipamopHo2o oucmpec-cuHOpoOMY I mpueanicmio HeoOxioHoi pecnipamopnoi niompumxu (p > 0,05). V'
2-11 epyni nopienano 3 1-io eipoeiono wacmiute (p < 0,05) 3ycmpiuanuce npossu Hekpomusyiouoeo eumepokonimy (HEK):
30,0 £ 84 % npomu 9,4 * 5,2 %. Pesyasmamu ouyinku pieus excnpecii miR-155y I'M mamepie 1-i epynu dosodsms
nepesuuerHs 8i0n08i0H020 NOKA3HUKA 8 KOHMPOAbHIll epyni é cepednbomy 6 6,2 paza (p < 0,001). Ananiz piens FOXP3
¥ 3CKPIOKY 6YKaAbHOI CAU3080i 000N0HKU HEMOBASIM NOKA3A8, W0 8 yCix HedoHoueHux dimeil pisens FOXP3 6ye ipoeio-
HO Huxcuuil, Hixe y donouernux (< 0,001). [Ipome 6 nemosaam 2-i epynu excnpecis yboeo ¢pakmopa 0yaa HalHUICHOI
(<0,001): 0,08 (0,04; 0,16) ym.o0. y 2-it epyni npomu 0,21 (0,14, 0,38) ym.00. y 1-ii epyni. Hamu éusiéreno npsmuii no-
MipHull 36 30K midc piensmu excnpecii miR-155 I'M i excnpecicio FOXP3 y kaimunax cau3060i 00010HKU HEOOHOUIEHUX
HogoHapoOdceHux, ki nepedysaru va I'B: r = 0,442 (p = 0,014). Hamu ecmanosnerno gipoeione 3HudCeHHs ekcnpecii
FOXP3y dimeii 3 eusigaenum HEK (0,11 (0,04, 0,25) ym.00.) nopieusHo 3 HooHapodicenumu b6e3 makoi namonoeii (0,22
(0,09; 0,91) ym.00.) (p < 0,05). Bucnoexu. Peszyromamu docnioxncernns niomeepoxucyromo MeHuty KiabKicms eUnaokie
HEK ceped nedonowenux dimeii na I'B. I'M mamepie, uui dimu napoduaucs nepeduacho, mae euujuii pigeHsb excnpecii
miR-155, wo cnpusic excnpecii FOXP3 cauzosux obononok. Omoce, miR-155 I'M gipoeiono cmumynioe dospieanns i nio-
mpumye pigenv T-reg-kaimun cau308ux 00010HOK, wo nepeuikoodcae pozeumxy HEK y nedonowenux nemogasim.
KirouoBi cioBa: miR-155; FOXP3; nedorouieni dimu; Hekpomu3yiouuii eHmepokonim

AKTYOABHICTb

Monoko MaTepi — eNMHUIN TPUPOAHUIA (DaKTOP, BILIUB
SIKOTO Ha CTaH TUTUHU HEMOXKJIUBO mnepeollinuTtu. Ha cho-
TOJIHi JIOBEJIEHO, 1110 Cepell BeJIMKOI KiJIbKOCTi 0i00TiuYHO
aKTMBHUX areHTiB XiHodyoro Mmojoka MikpoPHK (miR)

SIBJISIIOTH COOO0I0 KJTIOUOBY TPYIy 0e3MocepeaHix HeraTuB-
HUX DPETYJISITOPiB TpaHCIsILil Oisika abo aKTUBATOPIB Je-
rpananii MPHK. MikpoPHK 3B’s13y10Th KOMIIZIEMEHTapHI
TMOCJIiIOBHOCTI BUXiAHOI MiSIHKU B 3’-HETPaHCIbOBAHUX
Jnokycax crienudiuanx MPHK-Mimeneit, mo mpu3BoauThb
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JIO MpUTHiYeHHs npoaykKiii 6inka. KoxxxHa miR mae moteH-
mian penpecii nexiibkox MPHK-Mimeneii [1, 2].

BBaxaroThb, 1110 TOJOBHUMHU KJITITUHAMU, SIKi MPOAYKY-
10Th MiR 1 HaCUUYYIOTh HUMU TPYyIHE MOJIOKO, € KIITUHU
MOJIOYHO] 3aJ1031 ¥ iMyHOUMTH. HailGinpln BUCOKa KOH-
LIEHTpallisl B TpyIHOMY MOJIOLI XapakTepHa s let-7a-5p,
let-7b-5p, let-7f-5p, miR-21-5p, miR-22-3p, miR-30a-
5p, miR-30d-5p, miR-146b-5p, miR-148a-3p, miR-155,
miR-200a-3p [3—7].

MikpoPHK MaroTh BUCOKY CTiiiKiCTh 1O BIUITUBY (ep-
MEHTIiB LIIYHKOBO-KuIIKoBoro tpakrty (LLIKT) i moGpe
BCMOKTYIOTbCSI B KUIIIEUHUKY. BBaxkaroTh, 110 ITiCas ITO-
TPAaIrUISIHHS B OpraHi3M IMTUHY BOHM iHTiOYIOTh €KCIIpecito
KJTIIOYOBUX (DaKTOPiB TPAaHCKPUIILii iMyHOLMTIB i MaloTh
MNpSIMUIT BIUIMB Ha (DYHKIIIOHYBaHHSI iMyHHOI cUCTeMH |8,
9]. MikpoPHK 155 € npencraBHukom rpynu miR, siki ma-
[0Th 3HAYHUIA BIUIMB Ha CTaH iMyHHOI cucTeMu. BcTaHoB-
JIeHo, 1m0 miR-155 € peryasitopoM akTUBHOCTI 3a11aJIbHOTO
npouecy [10].

Ha croronHi mpakTnuHO He BUBYEHM I BIUIMB MiR-155
TPYIHOTO MOJIOKA MaTepi Ha CTaH 3I0POB’S MepeadacHoO
HapOIKEHUX HEMOBIISAT.

Mera [OoCHiIKEHHSA: BCTAHOBUTU BIUIMB miR-155
TPYIHOIO MOJIOKA MaTepi Ha CTaH 310POB’sI HOBOHAPOIXKe-
HUX HEOHOIIEHUX AiTeH.

MartepiaAn Ta meToamn

JocnimkeHHs MPOBOAWIOCH y paAMKax HayKOBO-TOCJi/I-
Hoi po6otu «ITporHo3yBaHHSI PO3BUTKY AUTSYMX 3aXBO-
pIoBaHb, acOILiMOBAaHMX 3 LIMBiIi3alicio» (HOMep JepKpe-
ecrpaii 0120U101324) kadenpu neniarpii 1 Ta MeauaHOT
reHeTMKH JIHIMPOBCHKOTO HEepPKaBHOTO MEIUYHOTO YHi-
Bepcurety. JlocIimKeHHS MPOBEASHO 3TiTHO i3 CyJaCHUMU
HayKOBUMU CTaHIapTaMU, TiepeadayeHo 3aX0au 1010 3a-
Oe3IeueHHs 300pOB’s IMalliEHTa, JOTPUMAaHHS MOTo IIpaB,
JIIOICHKOI TiAHOCTI Ta MOPaJbHO-eTUYHUX HOPM BiAIIOBiI-
Ho 1o lenbciHcbKoi nexknapaitii, Konsenuii Pagu €Bponu
Mpo Mmpasa JIOAMHU Ta OioMeAULIMHY, 3arajabHOl JeKiapa-
1ii mpo 6Gioetuky i npasa goauau FOHECKO, Bianosin-
HUX 3aKOHO/AaBuMX akTiB YkpaiHu (KoHctutyuii Ykpainu
(ct. 3, 21, 24, 28, 32), OcHOB 3aKOHOJABCTBa YKpaiHU PO
OXOpOHY 310poB’s (cT. 43.1, 44.1), 3akoHy Ykpainu «I1po
JlikapchbKi 3acoou» (cT. 7, 8)).

HocnimkeHHs1 TIpoBOAMIM Ha 0a3i BimgileHHs st
MMOCTIHTEHCUBHOTO JOTJISIAY i BUXOMKYBaHHS HOBOHAPO-
mkeHnx KomyHanapHOTO MignpueMcTBa «/IHIimpomeTpoB-
CbKUI 00JIaCHUI TepUHATAIbHUIA LIEHTP 3i CTallioHapOM»
HOP» i BinminieHHsT 111 HEAOHOILIEHUX HOBOHAPOMXKEHUX
KomyHanbHOro HekomepliiitHoro mianpuemctsa «Mich-
Ka OararonpodiiibHa KJIiHiYHA JiKapHs MaTepi Ta AUTUHU
iM. ipop. M.®. PynHeBa» JIHImpOBCHKOI MiChKOI paau 3a
2021—2022 poku.

JI1s1 OCSITHEHHSI TTOCTaBJIeHOT MeTH OyJ10 3alyyeHo 74
TUTUHU i BifiOpaHi 3pa3kul TpyaHOro Mojioka 44 maTepis,
TTH SIKUX OYJTW B TPYIIi CIIOCTePEKEHHS il TepedyBaiu Ha
TPYIHOMY BHMTONOBYBaHHi. Kpumepiamu 6xarouenHs OYyIu:
BUKIIIOUHO IpynHe (I'B) a00 BUKIIIOUHO IITYy4HE BUTOMO-
ByBaHHs (LIIB) 3 MOMeHTY HapomKeHHs, BiKk HA MOMEHT
obcrexxeHHs 10 21 nHs. Kpumepii gukatoueHHs: TSKKUN i
KJIiHIYHO HECTaOLIbHUI CTaH HOBOHAPOXKEHUX; 3MilllaHe

XapuyBaHHsSI a00 3MiHa XapuyyBaHHsI B aHaMHe3i; BiK He-
MOBJIATH MMOHAaJ 21 IeHb; HAIBHICTh 3aMaJibHUX 3aXBOPIO-
BaHb MaTepi, 110 MOTPeOyBaIu MEAUKAMEHTO3HOIO BTPY-
YaHHS; HassBHICTh 3alajbHUX O3HAK 3arajeHHSI CJIM30BO1
000JIOHKI POTOBOI MOPOXHWHU, HOCO- 1 POTOTJIOTKU He-
MOBJIAT; 3MilllaHe XapuyBaHHS JUTUHU.

Hawmu 6yrno BinidbpaHo 3 rpynu aiteii:

— repiua rpyrna — 32 IUTUHU, SIKi HAPOJIUJINCH TTepeji-
YacHO i MaJIM BUKJIIOYHO TPYAHE BUTOMOBYBaHHS, i 32 ixHi
matepi (I'B);

— npyra rpyna — 30 miTeii, SIKi HAPOOWIMCH MEpe-
YacHO i TOyBaJIMCh BUKJIIOUHO aIallTOBAHUMU CyMilllaMU
(LIB);

— KOHTpOJIbHA Ipymna — 12 TOHOIIEHUX HOBOHAPOIXKeE-
HUX JliTell Ha BUKJIIOYHO TPYAHOMY BUTOJOBYBaHHi i 12 ix-
Hix MaTepiB.

[TprnuuHoto novatky LB y Bcix Bunaakax oysa rimora-
JIaKTis MaTepi.

MonexkynsipHO-TeHeTUYHI METOIN JOCTiIKEHHS BKITIO-
Yyaju BU3HAUYEHHS eKCIIpecii reHiB hakropa TpaHCKPUIILIT
FOXP3 (Forkhead Box P3) y 3ckpiOKy OyKanbHOI CIM30-
BOi 000JJOHKM HOBOHAPOJXKEHUX, BUSHAUEHHS eKCTpalle-
monsipHoi miR-155 rpyaHoro moioka mMarepiB MEeTOAOM
moJliMepa3Hoi JaHIIOTOBOI peakiiii 3i 3BOPOTHOIO TpaH-
CKPUIILILEI0 B peXMMi peaabHOro 4acy. s BU3HAUYEHHS
MikpoPHK BukopucroByBasin cepTtudikoBaHuii HaOip
Applied Biosystems™ TagMan™ Small RNA Assays. Jlist
CTaTMCTUYHOTO aHaJli3y pO3paxoBaHO HOPMaJli30BaHi piB-
Hi ekcnpecii miR-155 y rpynHoMy Mostolii MaTepiB miepIioi
rpynu ta ekcripecii FOXP3 ciu30Bux 000J10HOK HEMOBIISIT
1-11i 2-1 rpyn AOCHiIXKEHHS 11100 TPy KOHTPOJIIO, JIe Pi-
BEHb eKCITpecii BUsHaUeHUX (haKTOPIiB MPUIHSITO 3a 1.

MoJteKyIsIpHO-TeHeTUIHI MEeTOAU JOCTIMKEeHHS IIPO-
BeneHo B ceprTudikoBaHiit J1adopatopii PCR lab Interde-
partmental Training and Research Laboratory (ITRL) Tep-
HOMiJICbKOTO HAlliOHAJIbHOTO MEIUYHOTO YHiBEPCUTETY,
SIKYy OYOJIIOE I.M.H., mpod. Kadeapu Mikpobiojorii, Bipy-
coutorii Ta imyHoJorii Onekcanap KaMmunrHumii.

CraTucTuuHy 0OpOOKY pe3y/bTaTiB 3ilICHEHO 3a J10-
ITOMOTOI0 TIPOrpaMHOro MpomykTy Statistica 6.1 (StatSoft
Inc., cepiiinnit Homep AGAR909E415822FA). Amnanis
OTPUMMAaHMX JAHUX 3 OLIHKOIO CTATMCTUYHOI BipOTiZHOCTI
BiIMIHHOCTE!l TIPOBEIEHO 3a JOIMOMOTIOI0 TapaMeTpuy-
HUX i HEMmapaMeTpUYHUX METOJIB CTATUCTUKHU. 32 YMOBU
HOPMAaJbHOTO PO3IMONiTY KUTbKICHMX maHMX (KpUTepii
MMamipo — VYinka) BUKOPUCTOBYBaJIM CEepeaHIO apupMe-
tnaHy (M), ii crangapTHy moxuOKy (£ m), nucrepciiHuit
a”aiiz ANOVA 3 anoctepiopHUM MOPiBHSIHHSIM 3a KpU-
TepieM ThloKi, Ipy aHOPMAJbHOMY PO3IOAiI — MediaHy
(Me) 3 MixXKKBapTUILHUM po3maxoM (25 %; 75 %), Hemna-
pameTpuuHuii aHaniz Kpackena — Youtica 3 momapHUM
MOPiBHSIHHAM 3a KputepieM JlanHa i ManHa — VYiTHi.
s XapakKTepUCTUKU i TOPIBHSHHSI BiIIHOCHMX BeEJI-
YUH BUKOPUCTOBYBAIM TOKA3HUK YaCTOTU 3 TTOXMOKOIO
(F £ m %), xpurepiit srogu [TipcoHa (y?) i IBOCTOPOHHiI
TouHuit Kputepiit Dimepa. OLWIHKY 3B’SI3KiB MixX Pi3HUMU
¢akTopaMy IIPOBOAMIN 3a KOeilliEHTOM pPaHTOBOI KO-
persuii Cripmena (r). Kputnanwit piBeHb CTaTUCTUYHOL
3HAYYIIOCTI IPY IepeBiplli BCiX HYJIbOBUX TillOTE3 MPUIi-
HaTo pisHUM 0,05 (5 %).
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PesyAbTaTH

HoBoHapomkeHi IiTM OCHOBHOI i KOHTPOJBHOI IpyIl
CYTTEBO BiAPi3HSUIMCH 3a TeCTalliifHUM BiKOM i aHTPOIIO-
MeTpuuHUMU nokazHukamu (p < 0,001). Mexniana recra-
HiitHoro BiKy AiTeil mepiuoi rpynu craHoBuia 33 (31; 34)
TVXHI, aApyroi — 32,5 (32; 35) TuxHs, y TO# 4ac sIK y rpy-
i KoHTpoJito BoHa ctaHoBua 40 (39; 41) TrxHiB. Takox
BiJIpi3HSIBCSI BiK HEMOBJISIT HA MOMEHT 3a00py Marepiany
i1 TepMiH ITepeOyBaHHS MAlli€HTIB y cramioHapi. CepemHiit
BiK JOHOIIICHUX AiTell HA MOMEHT 3a00py MaTepiary OyB Bi-
pOrigHO MeHIUMi, HixX aiteit 1-1i 2-i rpyn (p < 0,05): 6,5

(5,5; 7,0) musa nmpotu 9,0 (6,5; 13,5) ausa B 1-ii rpymi i 11,5
(7,0; 16,0) mHs1 y 2-ii rpyIii, 110 MOXKJIMBO MOSICHUTH LIBUI-
LIOI0 aJanTalli€lo i CTa0iTIbHUM CTaHOM JiTeil KOHTPOJIb-
Hoi rpynu. BinMiHHOCTEl MiXX criocoO0aMu po3pOIKEHHS B
rpynax nopiBHstHHsI He OyJ1o (p > 0,05).

Oco0IMBOCTI KJTiHIKO-aHAMHECTUYHMX JaHUX BitoOpa-
JK€HOo B Tab1. 1.

Hditn 1-i, 2-1 i KOHTPOJIbHOI TPYIl CYTTEBO HE Bil-
PI3HSINCH 3a pe3yJbTaTaMM OIIHKM 3a IIKajaol Arrap
(p > 0,05). ¥ 1-11 i 2-i1 rpymax He OyJIO pi3HUIII B 4aCTOTi
BUITIAJIKiB pecIipaTopHOro auctpec-cuuapomy (p > 0,05).

Ta6nuus 1. KniHiko-aHaMHecTUYHi 0CO6INBOCTI rpyn rNopiBHAHHSA

Tpynu pocnigkeHHs X . .
n 3HauyumicTb pi3HULi
ORASHMK 1-wa 2-ra KoHTponbHa M rpynamm
(n=32) (n=30) (n=12)
[ecTalinHUM BiK, TWXK- P, = 1,00
; o o5 o 33(31; 34) 32,5(32; 35) 40 (39; 41) p,. <0,001
Hi, Me (25 %; 75 %) 1k
p,, <0,001
Maca Tina npu Hapo- p,,=1,00
[DKEHHI, I, Me 1925 (1490; 2200) 1890 (1450; 2250) 3600 (3050; 4100) p, . <0,001
(25 %; 75 %) p,,<0,001
p,,=0,818
OALll 1 xB, 6an, Me . . . 2
(25 %: 75 %) 6(4;7) 6(5;7) 6(5;7) p,, = 1,00
p,,=1,00
p,,=0,132
OALlI 5 x8, Gan, Me 6 (5,5; 7) 7(6:7) 7(6:7) p, =0,201
(25 %; 75 %) x
p,, =100
Bik Ha MOMeHT 3a60py p,,=1,00
martepiany, aHi, Me 9,0 (6,5; 13,5) 11,5(7,0; 16,0) 6,5 (5,5; 7,0) p,,=0,043
(25 %; 75 %) p,,= 0,005
MoyvaToK eHTepasibHO- p,,=0,008
ro rogyBaHHs, aHi, Me 1(1;1) 1(1;3) 1(1;1) p,,. =100
(25 %; 75 %) p,,=0,081
OnepaTnBHE PO3PO- p,,=0,131"
KeHHs (KP), 12/(37,5 + 8,6) 17/(56,7 £ 9,0) 4/(33,3+13,6) p,,=0,798
n/(F £ m %) p,,=0,172
p,,=0,303°
PAC, n/(F £ m %) 21/(65,6 £ 8,4) 15/(50,0 £9,1) - p,,<0,001
p,,= 0,003
e e
pecnipatopHol MiA 3(1;11) 2(1;6) 2(1;6) p, =0,673
TPUMKMH, Hi, Me N =1,00
(25 %; 75 %) p,, =1,
p,,=0,041°
HEK, n/(F £ m %) 3/(9,4+£5,2) 9/(30,0 + 8,4) - p,,=0,551
p,.=0,041
HeoHaTanbHa eHueda- p,,=1,00
. Llo 10/(31,3+8,2) 9/(30,0 + 8,4) 11/(91,7 £ 8,0) p, <0,001
nonarisa, n/(F £ m %) -
p,, <0,001
TpuBanictb nepeby- p,,=0,359
BaHH$ B cTaLjioHapi, 19,5 (13; 32) 31,5(13; 38) 11,0 (9,5; 13,5) p,,=0,004
[Hi, Me (25 %; 75 %) p,,<0,001

Mpumitkn: ' — 3a kpurepiem x2 MipcoHa; ° — 3a ABOCTOPOHHIM TOYHUM KpuTepiem Diwepa, B iHLINX BUNagKkax —
3a kputepiem auna; p, ,, P, ., P,, — PiBeHb CTaTUCTUYHOI 3HAYNMOCTI BiAMIHHOCTEV NMOKa3HWKIB MiX Bigno-
BigHuMu rpynamm: 1-wa, 2-ra, kOHTposbHa; OALLl — ouiHloBaHHSA 3a wkanotw Anrap; KP — kecapiB po3TuH;
PAC — pecnipaTopHnii auctpec-cuHapom; HEK — HekpoTusyro4uni e HTepPOKOJIIT.
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HoBoHapomkeHi B ycix rpymax He Majlud BiIMiHHOCTEH y
TPUBAJIOCTi HEOOXiAHOI pecIipaTOpHOI MIATPUMKHU. Y miTeit
1-i1i 2-i rpyrm pi3HULIi B 4aCTOTI i€l MATOJIOTII SIK OCHOBHOI
He OyJ0 (p > 0,05). TpuBasicTh nepebyBaHHs B cTallioHapi
OyJ1a IOBILIOIO B rpynax HempoHoueHux aiteit (p < 0,01), mo
MOB’3aHO 3 OCOOJMBOCTSIMU PO3BUTKY I amanTarllii maiti-
€HTIB 1LIMX TPYII.

Po3BUTOK KJIiHIKM HEKPOTU3YIOUOTO EHTEPOKOJIITY
(HEK) BiporimHo uacTiiie crmocTepiraBcss B TPYIIi HEOO-
HOIIIEHUX HOBOHAPOIKEHMX Ha IITYyYHOMY BUTOIOBYBaHHI
(p <0,05).

IIpu ouinui piBHsI miR-155 y rpyaHoMy MoJiolLi Mate-
piB 1-1 rpynu BCTaHOBJEHO, 110 BiH MEePeBUIIYBaB BidIloO-
BiIHMIi MMOKA3HUK y KOHTPOJIbHIN rpymi B 0,5—15,3 pa3a,
y cepeaHbomy B 6,2 pasza (p < 0,001). Anani3 ekcrpecii
FOXP3 y 3ckpibKy OyKaabHOI C1M30BOT 000JOHKU HEMOB-
JISIT TI0Ka3aB, 110 B YCiX HEAOHOLIEHMX JiTel BiIHOCHUIA
piBeHb ekcripecii FOXP3 OyB cyTTEBO HUXKUKMM, HiX Y J10-
HoteHux (p < 0,001) (Tab. 2).

IIpore B HOBOHApOIXKEHUX, SIKi TTepedyBaau Ha IITy4-
HOMY BWTOIOBYBaHHi, HOpMalli3oBaHa EKCIIpecisl I1IbOTO
daxropa Oyna HaitHmkdoio (p < 0,001): Tak, y miteir 1-1
nigrpynu BoHa cranoswia 0,21 (0,14; 0,38) ym.oxn., a B Ii-
teit 2-1 migrpymu — 0,08 (0,04; 0,16) ym.oxa. (puc. 1).

3a pesyabTaTaMM KOPEJISLIHOTO aHalizy BCTaHOB-
JICHO TIPSIMUI MOMIpHUI 3B 130K MiX PiBHSIMM eKCIpecil
miR-155 rpyaHoro mosnoka Matepi Ta rena FOXP3 y knitu-
Hax CJIM30BOi 000JJOHKYW HEAOHOIIEHUX HOBOHAPOIKEHUX,
siki mepeOyBanu Ha ['B: r = 0,442 (p = 0,014) (puc. 2).

Hamu pocnimkeHo B3a€EMO3B’SI30K MiX EKCIIPECi€I0
FOXP3* Treg y 3ckpiOKy OyKajbHOI CJIIM30BOI 00OJIOHKM
i po3sutkomMm HEK y HemoHoleHMX HOBOHAPOIKEHMUX.
Bcranosneno BiporinHe 3HMKeHH ekcnpecii FOXP3 y mi-
teit 3 BusBnenuM HEK (0,11 (0,04; 0,25) ym.om.) mopiBHSI-

KUIIEYHUKA i pPO3BUBAETLCA B 5—20 % HEMOBIAT, sIKi
Hapoawiuch nepegdacHo [11, 12]. IMarodizionoriyHoro
ocHoBoto po3BuTky HEK y HegoHomeHux aiteii € TLR4-
acoliiloBaHWl 3amajbHUIA MPOLEC CIU30BOI OOOJOHKU
KuieyHuka [13].

Hamu mpomemoHcTpoBaHO, 1110 BipoTiqHO Oinbla
KiJIbKiCTh BUMAAKIB 3 KJIiHiYHMMK o3HakaMu HEK cmo-
crepirajach y Tpyri HEJOHOIIEHUX, SIKi OTPUMYBaJIU CYy-
Milll i3 HapomkeHHs. Taki pe3yabraTé MHiATBEPIXYIOTh
JlaHi CBITOBUX JIITEPaTypHUX JKepesT PO HUKIUN PU3UK
po3Butky HEK y miteit na I'B [14—18]. ¥V npoBeneHoMy
IOCIiIXXeHHI HaMU BMSIBJI€HA BipOTiZHO BMIIA KOHIIEH-
Tpauisi iMmyHoMoytoo4oi miR-155 y rpynHoMy MoJolti
MaTepiB HiTeil, sIKi HapOAWJIMCh IepeadyacHO, MOpPiBHSI-
HO 3 KOHLEHTpAaLi€lo B IPYAHOMY MOJIOLI MaTepiB, AiTH
SIKMX HApOAWJIWCH BiMOBIIHO JO OYiKyBaHOTO CTPOKY.
Bucokwuii piBeHb miR-155 y rpynHomy MoJolii MaTepi rmo-
€IHYyBaBcs 3 nmocujeHot ekcrpeciero FOXP3 y Oykanb-
HOMY eTIiTellii HOBOHAPOKEHUX HEIOHOIIECHUX IiTeil
(p <0,001).

JoBeneHo, mo miR-155 mae 3HaYHUIT iIMyHOMOYITIO-
founii BIiMB. 30KpeMa, miR-155 mpurHiuyye akTUBHICTh
TLR4/Myd88/IRAK1/NF-kB-acomuiiioBaHoro npo3a-
MMaJIbHOTO CUTHAJy 3a PaXyHOK iHTiOyBaHHSI eKCIpecii Ki-
Hasu 1, 110 acollilioBaHa 3 PeLeNTOPOM iHTepJeuKiHy-1
(interleukin 1 receptor associated kinase 1 — IRAK1) y ku-
LIEYHUKY HOBOHapomxkeHoro [13]. IIpore, 3rinHoO 3 naHU-
MU iHIIUX JOCTiMHUKIB, MiR-155 MoXke cnipusITH pO3BUTKY
TLR-acouiiioBaHOro 3amnajbHOro MpOLIECY KHILEYHUKA
[19]. MikpoPHK-155 iHribye ekcripecito KJItouoBOi afar-
tepHoi Mosiekynu TLR/IL-1 curnanbHoro nuisaxy TAB2 i
MPUTHIYYE CIMPOMOXKHICTb JACHAPUTHUX KJIITUH MOHOILIM-
TapHOTO MOXOMKeHHs BupooOssath IL-18 y Bimmosigs Ha
LPS-onocepenkoBany aktusairiio [20].

HO 3 HOBOHApPOIXKEHUMU 0e3

Takoi matosorii (0,22 (0,09; 12
0,91) ym.on.) nmpu p = 0,038
3a KputepieM ManHa — YiT- 1
Hi. Bin'emnuii koediieHT 08 P14 <0,001 P2.<0,001
KopeJslil MiaTBepaxye Ha- |
SBHICTb OOEPHEHOIO 3B’A3KYy |& 0,6
MiX JaHuMu QakrtopaMmu — | | P12<0,001 l
= 0,246 (p = 0,037). 0.4
0,2
O6roBopeHHs &
BLE[OM(?, o .B HeHOHO_ 0 KoHTponbHa rpyna 1(rBe) 2 (LuB)
IEeHUX MdiTeil BigMiYaeThCs (n=12) (n=32) (n=30)
OUIBII BMCOKMIA PM3UK PO3-

Butky HEK, sxkuit xapak-

PucyHok 1. CepeaHi piBHi HOpMasi3zoBaHuX Nnoka3HUKIB ekcripecii reHa FOXP3

TePU3YETHCS 3amnajaeHHsIM Y KNliTMHax 6yKasibHOro enitenito He4OHOLLIeHUX HEMOBJIAT
Ta6nuys 2. PieHi miR-155 y rpyaHomy monoui marepi Ta ekcnpecii FOXP3
Y 3CKPIiOKy 6yKasibHOI CZIN30BOT 060/IOHKN HOBOHAPOAXXEHNX
lpynu pocnipkenns 3HauuMicTb pi3HULi
MoKa3HuK N
1-wa 2-ra KoHTponbHa MIX rpynamu

miR-155, Me (25 %; 75 %) 6,2(4,1;9,2) 1,0 p,,<0,001

p,,<0,001
FOXP3, Me (25 %; 75 %) 0,212 (0,14;0,38) 0,078 (0,04; 0,16) 1,0 p, . <0,001

p,, <0,001
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JlirepaTypHi mxepesa cBiguath, 110 miR-155 € onniero
3 miR, siKi 6epyThb yuyacTh y nmpoueci nudepeHIiitoBaHHs Ha-
iBHUX T-nimdbouuTiB. YucIeHHI CBiTYEHHS MiATBEPIKYIOTh
cnpusiHHA mMiR-155 po3Butky Treg-KIiTUH, SKUM MpUTa-
MaHHa ekcripecis daktopa tpaHckpuriii FOXP3 i ski Bu-
3HAYaloTh PiBEHb IMyHOJIOTIYHOI TOJIepaHTHOCTI [21].

3rigHO 3 pe3yJbraTaMu eKCIEPUMEHTAIbHUX 1OCIi-
IKeHb, miR-155 HeoOXigHa 111 miATpMMaHHS TOMEOCTa3y
Treg-kimiTUH i IXHBOI KOHKYPEHTHOI CIIPOMOXKHOCTI. Jlo-
BemeHo, mo miR-155 npurHiuyye excrpecito HeraTUBHOTO
peryJsaTopa mepenadi MUTOKIHOBOIO CHUTHAIy (Suppressor
of cytokine signaling 1 — SOCSI). MikpoPHK-155-
onocepenkoBaHe iHrioyBaHHs1 excmpecii SOCS1 B akTu-

0,9

0,8 *
0,7
0,6

0,5 P

FOXP3

0,4
0,3
0,2

0,1

0,0

miR-155

[r=0,442; p=0,0144|

PucyHok 2. B3aeMO3B’130K MiXX BigHOCHUMM
piBHIMU ekcnipecii miR-155 rpyaHoro mosioka
martepi Ta reHa FOXP3 y knituHax cin3oBoi
060/10HKN He4OHOLLUEHUX HOBOHaPOAXEeHUX, sIKi
nepebysasin Ha B

BoBaHux CD4* T-kjiTuHaxX cripusie NpMHAMHI YaCTKOBIlA
aKkTUBaUil CUrHAIbHKX 1IsixiB 1L-2/STATS i 1L-6/STAT3
Ta iHAYKIi1 nuTonudepeHitoBaHHsI HaiBHUX Th-KIiTUH
y Treg- i Th -xnitunu. Inridysannsa miR-155 ekcmpecii
SOCSI1 npuszBoauth 10 ekcrpecii peuenropa 1L-2 Treg-
kiituHamu. OTxe, miR-155 Bigirpae kKito4oBy poJib y mif-
BUIIIEHHI YyTJIMBOCTI Treg-KJIiTHH 10 iIXHOTO OCHOBHOTO
(akTopa BuxuBaHHs i pocty — IL-2. MikpoPHK-155
crpusie IIOCWICHHIO eKcmpecii dakTopa TpaHCKPUIILIi
FOXP3, mo Bu3Havae nudepeHuitoBanasa Treg-KIitnH. Y
CBOIO 4epry, Treg-KIiTUHU CIIPOMOXHI iHTiOyBaTU aKTHUB-
HicTb epekTopHux T-kimituH. Jleneuis reHa miR-155 npu-
3BOJUTDH 0 3MEHIIIEHHS KiTbKOCTi Treg-KIiTuH y TUMYCi i
nepudepUUYHUX TKaHWMHAX Mulei [22—25].

MikpoPHK-155 Bu3HaHa ojHi€l0 3 HalOiIbII BU-
COKOKOHIeHTpoBaHUX mMiR y Treg-knituHax. Pakrop
tpanckpumnuii FOXP3 crnpuse ekcrpecii miR-155, ska
3abe3reuye edekTuBHe dochoprnoBanHsa STATS y npu-
CYTHOCTI 0OMekeHOI KiabKocTi 1L-2 i TakuM YmHOM TTif-
BUIIYE PiBeHb MPUCTOCYBAHHS CyomonyJsiiii Treg-KmiTuH
Y KOHKYpPEHTHOMY cepenoBuiii [22, 26]. HeobxinHo mig-
KkpecautH, mo miR-155 He inomykye BuBinmbHeHHs IL-10 i
TGF-B, Treg-xnitunamu [23].

3 i”moro 6oky, miR-155 saBisie coboro mpo3amnaib-
HUM akTop, sSKUil, NMpurHidyoun excrpecito SOCSI,
MiABUIIYE TMPOAYKIIIO Ipo3anaJibHUX LUTOKIHIB 1 Xe-
MOKIiHiB, MOCUJIIOIOYM AKTHMBHICTh 3aMaJIbHOTO MPOLIECY.
MikpoPHK-155-onocepenkoBane inridyBanHs SOCSI
crpusie akTuBallii ¢aktopa TpaHckpuriii STAT3 i npo-
nykaii [L-17, TL-22 [27-29].

AHaJtiz oTpuMaHuX pe3yJbTaTiB 1€ MiJCTaBU BBaXKaTH,
1o miR-155 rpyaHoro MoJioka MaTepi rnepenkokae po3-
BUTKY 3aIajJbHOTO TMPOLIECY B KUIIEUHUKY HEAOHOIIEHUX
HOBOHAPOIKEHUX MiTeH 3a paxyHOK IIiaTpuMaHHs Treg-
xiitnH. Ha Hamy mymky, iHrioyBanHs ekcrpecii SOCS1

Hagnuwok FOXP3-
onocepeakoBaHoi reHepauii miR-155

miR-155 T1 N

1l socs-1

RORy

ol
Treg- kKniTMHa

¥

Thq7- KNiTUHaA

IL-17, IL-22 IL-2R

./

3ananeHHs

miR-155 rpygHoro monoka

miR-155T  mymm( mmm
1 socs-1

OX-40 3
Treg- kniTUHa

L

Thq7- KNiTUHa

IL-2R
¥

36inblUeHHA KinbKocTi Treg-KniTuH
\

3anobiraHHsa 3ananeHHo

PucyHok 3. Bniue eHaoreHHoi Ta ek3oreHHoi miR-155 Ha po3BuTok 3anaseHHs
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yepe3 BIUIMB mMiR-155 rpyaHoro Mojioka martepi iHIyKye
ekcnpecito IL-2R Treg-kiituH. I[Ipote KinbKicth miR-155,
1[0 MOTpAIJISiE B OPraHi3M AUTUHU 3 TPYIHUM MOJOKOM
Marepi, He BUKJIMKAE TaKOro MPUTHIYEHHS eKcrpecil
SOCSI1, saxe 6 MoOII0 NMPU3BECTH OO aKTHUBAILil eKcIpecii
Mpo3anajibHUX IUTOKIHIB i XeMOKIiHIB, 110 CITOCTEPIira€Th-
ca ipu FOXP3-omocepenkosaniii reHepaitii (puc. 3).

Otxe, miR-155 rpynHoro Mojioka MaTtepi Ma€ MpoTeK-
TOPHI BJIACTUBOCTI # 3amobirae po3sutky HEK y HemoHo-
1LIEHUX HOBOHAPO/I>KEHUX.

BMcHOBKMU

1. YV HemoHOILIEHWX HOBOHAPOIKEHUX Ha TIPyIHOMY
BUTOJIOBYBaHHI pidllle CIIOCTEPIra€EThCsl PO3BUTOK KIIiHIKK
HEK.

2. Y rpynHOMY MOJIOLII MaTepiB HEIOHOIIEHUX HOBO-
HapoIKeHNX KOHIeHTpalisg miR-155 Buima nopiBHsIHO 3
TPYIHUM MOJIOKOM MaTepiB, TiTH SIKUX HAPOAWJIKMCH BiIIO-
BiIHO 1O OYiKyBaHOTO TePMiHYy IrecTarlii.

3. PiBenb excnipecii FOXP3 y ciu3oBux 00010HKax He-
TOHOIIICHUX AiTell HIxK4e, HiXK Y moHoleHux. I1pore Haii-
Hixkya excrpecist FOXP3 criocrepiraeTbcsi B HeIOHOIIE-
HUX OiTeli Ha IITYy4YHOMY BUTOJOBYBaHHi.

4. Hmxua excropecis FOXP3 BigMiuaeTbcs B HOBOHA-
pomxkeHux 3 o3Hakamu HEK.

5. MikpoPHK-155 rpynHoro mosioka martepi COpu-
sie excnpecii pakTopa Tpanckpunuii FOXP3, 1o, y cBoio
yepry, BiporinHo minBuillye piBeHb AudepeHIiiioBaHuX
Treg-xiituH y ciauzoBux obononkax HIKT, mo crpusie
MOCWICHHIO iIMYHHOI TOJIGDOT€HHOCTI U TIEpeIIKOmKAE
PO3BUTKY 3aIajbHOI peakilil B KUILIEYHUKY.

Konduaikr iHnTepeciB. ABTOpU 3asiBISIIOTH TIPO BifICYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIPH ITiATOTOBLIi JAHOI CTATTi.
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Impact of breast milk miR-155 on the health of preterm neonates

Abstract. Background. Breast milk (BM) is an important
source of microRNAs (miRs). MicroRNAs are highly resistant
to gastrointestinal enzymes and are well absorbed in the intestine.
MiR-155 is one of the most expressed miR of BM. Currently, the
effect of miR-155 of BM on the health of preterm neonates has
not been almost studied. The objective was to determine the effect
of miR-155 of BM on the health of preterm neonates. Materi-
als and methods. We examined 74 newborns, who were treated in
neonatal departments. We determined the level of miR-155 in the
BM of 44 mothers of exclusively breastfed children. In parallel,
we evaluated gene expression of the transcription factor FOXP3
in buccal smears of all neonates. Three comparison groups were
selected: group 1 consisted of 32 newborns of up to 37 weeks of
gestation; group 2 — of 30 preterm newborns on artificial feeding;
control group — of 12 full-term breastfed newborns. Results.
The gestational age median in group 1 was 33 (31; 34) weeks; in
group 2 — 32.5 (32; 35) weeks; it was higher in the control group
(p <0.001) — 40 (39; 41) weeks. Neonatal encephalopathy as the
main diagnosis occurred more often among full-term newborns
(p <0.001). Children of groups 1 and 2 did not differ significantly
in the frequency of respiratory distress syndrome and the dura-
tion of the necessary respiratory support (p > 0.05). In group 2
compared to group 1, manifestations of necrotizing enterocolitis
were detected significantly more often (p < 0.05): 30.0 + 8.4 %

vs 9.4 £ 5.2 %. The results of evaluating the miR-155 expression
level in the BM of mothers of group 1 children prove that the cor-
responding indicator in the control group was exceeded by an ave-
rage of 6.2 (4.1; 9.2) times (p < 0.001). Analysis of FOXP3 levels in
buccal smears showed that all preterm newborns had significantly
lower FOXP3 levels than that of full-term neonates (< 0.001).
However, the expression of this factor was the lowest in group 2
(<0.001): 0.08 (0.04; 0.16) c.u. in group 2 vs 0.21 (0.14; 0.38) c.u.
in group 1. We found a direct moderate correlation between the
expression levels of miR-155 of the BM and the FOXP3 in the mu-
cosal cells of breastfed preterm neonates: r = 0.442 (p = 0.014). A
significant decrease was noted in the expression of FOXP3 in chil-
dren with necrotizing enterocolitis (0.11 (0.04; 0.25) c.u.) com-
pared to newborns without such pathology (0.22 (0.09; 0.91) c.u.)
(p < 0.05). Conclusions. The results of the study confirm a lower
number of necrotizing enterocolitis cases among preterm breast-
fed babies. BM of mothers, whose children were born prematurely,
has a higher level of miR-155 expression, which promotes FOXP3
expression of mucous membranes. Thus, it is likely that miR-155
of BM stimulates maturation and maintains the level of T-reg cells
of the mucous membranes that prevents the development of nec-
rotizing enterocolitis in premature infants.

Keywords: miR-155; FOXP3; preterm neonates; necrotizing en-
terocolitis
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TepHOMIAbCbKI HALIOHQABHA MEANYHMI YHIBEPCUTET iM. 1.51. [0p6QYeBCHKOIro, M. TepHOriAb, YKpQiHO

Xapaktepuctmka yYHKLIOHAOABHOTO CTAHY OPraHiamMy
TA PU3UKY PO3BUTKY KOPAUTY Y NALLIEHTIB
i3 xBopob6oto Aamma

Pestome. Xsopoba Jlaiima e naiinowupenivium 3ax60pio6anHam, o nepedaemocsa ikcodosumu kaiviamu. Haeooumo
eunadox Jaim-xkapoumy y xaonuuxa 13 poxie. Bukopucmano kainivni i imynonoeiuni memoou docaioxncenns (IPA,
eecmepH-oaom). Cman oumuHu cepednboi majycKkocmi, 00yMo6AeHUll WKIPHUM MA IHMOKCUKAYITHUM CUHOpoMamu i
Kapoumom. Y npoyeci obcmencents oumuri cmanosaerull diaenoz — xeopoba Jlatim-xkapoum. Ocobausicmio Hasede-
H020 8UNAOKY € nosiga Kapoumy 6 OUMUHU, no8’a3ano2o 3 yKycom kaiwa. Mu ésaxcaemo, wjo ingopmyeanis meouuHux
npauisHuxie npo xeopody Jlaiima mae donomoemu npaKMU4HUM AiKapsam eiopizHumu ii 6i0 iHuIUX 3aX60PHEAHb [ NO-

Kpawumu pe3yasmamu AiKy8anHs..

Kmouosi ciioBa: xeopoba Jaiima; Jdaiim-kapoum; oumuna; IDA; eecmepu-6a0m; IgM; IgG

Bctyn

XBopoba JlaiiMa € HaWMOMIMPEHIIINM 3aXBOPIOBaH-
HSIM, IO TepPemaeThcs IKCOOOBMMM KIIIIaMH. XBopobOa
Jlaiima Buxknukaetbcst Borrelia burgdorferi senso lato, 30yn-
HUKOM Te€TEePOTEHHOI TPYIU, TPU T€HU SIKOI CUCTEMAaThY-
HO acolliloloThes i3 xBopoboto JlaiiMa: B. burgdorferi senso
stricto, B. afzeliii B. garinii. B YKpaiHi € eHIeMiuHUM 3aXBO-
proBaHHsIM. ChOTOfiHI piBeHb 3aXBOpIOBaHOCTI Ha JlaiiM-
6openio3 (JIB) 3anuiaerbest BUCOKUM. HaitmommpeHiina
TpaHcMicuBHa xBopoba y CrnonyyeHux Llratax (CLLA):
mopiuHo LleHTpr KOHTPOJIIO Ta MpOodiIaKTUKKM 3aXBOPIO-
BaHb (CDC) nosinomisiiots npo npudauzHo 30 000 Ho-
Bux Bunazkis [1]. Ha migctaBi MKX-10 BuokpemitoioTh
xBopo0Oy Jlaiima, A69.2. KiiniuHi mposiBu xBopoou Jlaiima
MOXHA PO3MNOIUINTH Ha TPU CTaMil:

1. Pannsa moxkaiizoBaHa cTamis, IO XapaKTePU3YETh-
cs eputeMolo. Mirpyroua eputemMa Ha MicCli yKycy KJIiIla,
MHOXMHHAa Mirpyrouda epurema, JiM¢pOoLuTH Oopeltii.

2. PanHs nucemiHoBaHa ¢opMa 3 paHHIMU CUMITOMAa-
MU, OOMEXEHUMU MepruhepUIHOI0 HEPBOBOIO CHUCTEMOIO,
KapauT abo apTpuT.

3. ITi3Hs nuceMiHoBaHa (popMa — Mi3HI CUMIITOMU 00-
MeKeHi nepudepuyHoIO Ta LIEHTPAIbHOIO HEPBOBOIO CHC-

Temolo [3], 30kpeMa 3 mimdaneHonaTieo [4], posBy Mmi3-
HbOTO apTPUTY, CEPLEBi yCKIaTHEeHHS [5].

[Mpotsirom 11 micsuis 2019 poky, 3a nanumu LI'3 Ykpa-
1HU, 3aXBOPIOBaHICTh cTaHOBMIIA 4266 0ci0, 3a 11 MicsiiB
2020 poky — 22 632 ocobu.

¥V 2020—-2021 pokax 3axBOpIOBaHIiCTb B YKpaiHi Ta Tep-
HOIUIBCBKI o6acTi cranosuiaa 10,62 ta 20,05 xHa 100 Tu-
cstu HacesieHHs BignosigHo (Public Health Center.org.ua).

JIb odiuiiiHO BimHeceHO A0 0COOIMBO HEOE3NMEeYHUX
iH(eKIITHUX 3aXBOploBaHb [2]. YpakeHHs cyrio0iB i Oiib
€ CUMIITOMaMH, 1110 3MYIIYIOTh Malli€HTIB 3BEPTaTUCS 10
peBMaToJioriB. be3nocepenHbol0 3arpo3oro ISl KUTTS
nailieHra, iHdikoBaHoro B. burgdorfery, € ypaxkeHHSI Hep-
BOBOI CUCTEMH Ta ceplls, SIKi MOXYTb OyTU MOB’sI3aHi 3 iH-
IIAMU CUMIITOMaMU, i He 3aBXIW CUMITOMM, HATTPUKJIIA
MiOKap/IMT, BUXOASATh Ha MEPUINiA MIaH i3 caMOro rnovyaTky
Ta PO3IJISIIAIOTHCS JIiKApSIMMU.

Y €sponi nuuie 0,3—4,0 % ycix Bunankis 6openiosy
MPOSIBIISIIOTHCSI MioKapauToM [5]. JlaliM-KapauT BUHUKAE
npu 6e3nocepeaHbOMY TonanaHHi B. burgdorfery y TKaHU-
HM cepus [6], 0 MOXe BUKJIMKATU MOPYILIEHHS MPOBi/-
HocTi. JlaiiM-KapauT MoOXe BUKJIMKATU HENPUTOMHICTb,
3QIUIIKY, CEpLIEOUTTST a00 OiJIb Y TPYIsX.
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Haii6inbim HebGe3neyHuM YCKJIaIHEHHSIM MOPYIIEHHS
MPOBIAHOCTI € ITOBHA aTPiOBEHTPUKYJIsIpHA OJ10Kaa cepls.
11 Kopeki1ist BUMarae BUKOPUCTAHHS KapHiOCTUMYJISITOPA.
[H1Ii MOBiIOMJIEHHS TTPO CEPHO3Hi Ta HABITh JIETaJIbHI cep-
1I€Bi YCKJIAIHEHHSI MiCTITh CEPLIEBY apUTMil0, MiOKapIuT,
ceplieBY HEIOCTATHICTb i parToBy 3ynmuHKY cepiis [7]. PaH-
Hilt JlaiiM-KapauT, BU3HAUYEHUI SIK O3HAKU Ta CUMIITOMMU,
110 TPUBAIOTh MEHIIE HixX 6 MiCsIiB IiCIsA YKyCy KJIilla,
CTAHOBUTH TIEpeBaXKHY OUTbIICTh BUaakis (95 %) [7]. V
KJTiHI9HIM MTpaKTHLIi Mali€HTIB JOCUTh YaCTO HAIIPABIISIIOTh
IO peBMaToJIora 3 IMPUBOLY apTparii ab0 HaBITb apTPUTY
npu 0openiosi, i ceplieBO-CYAMHHI CHUMIITOMU CIOYaTKy
3IMIIAIOTHCS HEMOMIY€HUMM, SKIIIO BOHU HE MalOTh YiT-
KOTO KJIiHi4YHOTIO IPOSIBY.

MeTta po6oTH: orrcaTy 0COOIMBOCTI KIIHIYHOTO TTPO-
saBy JlaiiM-KapauTy Ha OCHOBI KJiHIKO-1a0OpaTOPHUX Ta
IHCTpYMEHTAJIbHUX METO/iB OOCTEXXEHHsI i BUSIBICHHS
iforo paHHix KJIiHiYHMX MapKepiB. HaBeneHa poboTa Takox
MoOe OyTH KOPHCHOIO peBMaTOJIoTaM Tijl 4ac AiarHOCTUKK
xBopob6u Jlaiima. JlocipkeHHsSI BUKOHAaHE y paMKaX KOMIT-
JICKCHMX HAyKOBO-IOCIIZHUX poOIiT Kadeapu iHGeKIiii-
HHUX XBOPOO 3 eIiIeMioNori€ro, MKIpHUMI BEeHEPUIHUMU
XBopoOaMu TepHOMiIbCHKOT0 HalliOHAIBHOTO YHIBEPCUTE-
Ty imeHi [.51. Top6aueBcbkoro MO3 Ykpainu «BuBueHHs
emigemiosorii, matoreHe3dy i kjiHiku JlaiimM-0openiody B
eHJEeMIYHUX perioHax YKpaiHu, y ToMy 4ucii B TepHomijab-
CbKiil 00J1acTi BKJIIIOUHO, Ta BAOCKOHAJIEHHS OTO liarHoC-
TUKH, Teparii, peadiTiTaliiH1uX 3aXodiB i MPO@iTaKTUKN»
(Homep nepxkaBHoi peectpatiii 01180000357).

KAiHiYHe cnocTepe)XeHHs

Hame nmocnimkeHHs1 nmpoBoauiaocs B TepHOMIIbCHKil
obnacti (3aximHa VYkpaina). Ha mepmromy erami mociti-
IDKEHHST 3[iMICHIOBaBCS aHali3 HAayKOBO-METOOWYHOI JIi-
TepaTypy BITYM3HSIHUX Ta 3apyOiKHMX aBTOPIB 3 HAyKO-
merpuunux 6a3 MEDLINE, PubMed, Scopus ta Web of
Science, 1110 703BOJIUIO C(HOPMYBATH OCHOBHY IIpOOJIEMY,
METY Ta 3aBHaHHs AocaimkeHHs. Ha npyromy erami mocii-
JDKEHHST TIPOBEICHO aHalli3 icTopii XBOpoOU, aHaMHe3y Ta
JMaHuX JabopaTopHOro gociimkeHHs: C-peakTUBHUI Oi-
nok (CPB), nosutusHi antnbopeniitai IgM, IgG B IDA 3
MiATBEPIKEHHSIM iIMyHOOJIOTY (TecT-cuctemu Euroimmun
AG (HimeuuuHa)) y xBoporo Ha Borrelia burgdorferi. 1nst
BUsIBJIEHHS crieldiunux IgM BUKOpUCTOBYBaIu CIiely-
¢iuny miHito cuctremu RN-AT, 1110 MicTUTh IPUPOIHI OUM-
wmweHi OspC Borrelia Tpvox BuaiB (B. afzelii, B. burgdorferi
s.s. Ta B. garinii) Ta anturenu p39, p4l i VISE. [lng Busis-
nenHs IgG Mmu BukopuctoByBaiu JdiHito cuctemu RN-AT,
sika MicTuTh aHTureHu VISE 6openiii Tppox BuiB ( B. afzelii,
B. burgdorferi s.s. i B. garinii) Ta iHii cnieundivyHi aHTHUTE-
Hu: pl8, pl9, p20, p21, p58, OspC (p25), p39, p83, Lipid
Ba, Lipid Bb.

O1iHKY ceplisl TPOBOAWIU 32 JOMOMOIOI0 €JeKTPO-
kapnaiorpadii (EKI) Ta TpaHcTOpakaiabHOI exokapiio-
rpadii.

BioeTnyHi cTaHgapT: aBTOPU 3asIBJISIIOTh, 1110 BCi TTPO-
LeAypH ¥ eKCTIepUMEHTH LIbOTO MOCIIIKEHHS TTPOBOI-
JIMCS BiIMOBIZHO IO €TUYHMX CTaHOapTiB l[embciHChKOI
neknapaitii 1975 poky, nepernssHyroi y 2008 potii [5], a Ta-
KO HallioHaJIbHOrO 3aKoHoAaBcTBa. IH(opmoBaHa 3roma

OyJia OTpMMaHa BiJl MallieHTa, BKJIIOUEHOTO Y TOCTiIKEHHSI.
ABTOpM He Oy/u 3abe3rnedyeHi hiHaHCYBaHHSIM TSI LIbOTO
nociimkeHHs. BucHoBok Kowmicii 3 6ioeTuku TepHOIiIb-
CbKOTO HAIliOHAJIbHOTO MEIWYHOTO YHIiBEPCHUTETY iMEHi
[.4. Top6aueBcbkoro MO3 Ykpainu Bin 10.11.2022 (npo-
TOKOJI N2 56).

Kniniyamii Bunanok. IMamienT 13 pokiB Hamiiilmos B
00JlacHY JIIKapHIO 3i CKapraMu Ha 3arajibHy Cj1aOKiCTh,
IIBUOKY BTOMJIIOBAHICTh i TMCKOMMOPT Y JIiBili ITOJIOBU-
Hi TpyAHOI KJIiTKHU, OiIb Y JIIBOMY FOMIiJIKOBOCTOITHOMY Ta
IUIECHOBOMY CYIJI00i. Bislb y roMiIKOBOCTOITHOMY CyT/100i
3 00MEXXEHHSIM PyXiB, He pearyBaB Ha JIiKyBaHHSI HECTepO-
IIHUMU TTPOTU3ANAIbHUMU MIpenapaTamMu.

AHaMHe3 3aXBOPIOBaHHS: CTAaBCS YKYC KJIila 2 Micsiti
TOMY 3 IOYEPBOHIHHSIM y OISTHLI cyriio6a. Ha MOMEHT yKy-
Cy TaLliEHT OYB 3M0POBUIA, MOBHICTIO (DiI3MYHO aKTUBHUI i
HE OTPUMYBAB KOIHOTO MPOMiTAKTUYHOTO JIIKYBaHHSI.

AHaMmHe3 XXUTTS: TUTHWHA BiJ MeplIol JOHOIIEeHOI He-
YCKJIaIHEHOI BaTriTHOCTI.

BinmoBinHe disnkaabHe 00CTeKeHHS: PO3yMOBHIA i (i-
3MYHUM PO3BUTOK BIIIOBiZa€ BiKy Ialli€HTa. 3arajabHUL
CTaH XBOPOTO: IIKipHi ITOKPUBU YUCTi, 03 3MiH, TeMIepa-
typa Tina 37,3 °C, UHCC 56 yn/xB, TOHM 36epeXeHi, HasgBHA
He3HauHa aputMmisa. Yactora nuxanHs: 20 BauxiB 3a 1 xB,
ayCKyJIBTAaTUBHO — OUXaHHs Be3aukyJsspHe. AT 110/70 mm
pr.ct. SpO, =99 %. Y Tabn. 1, 2 y3araibHeHO pe3yJbTaT
JIabOPATOPHUX AOCIIIXKEHD.

XBOpOMY IIPOBEIEHO CEPOJIOTiYHE MOCIIIKEHHS Ha
Jlaitm-6opeios. IMyHodepMeHTHI aHai3u Ha crienndigHi
aHTU- Borrelia burgdorferi IgM Ta IgG Oyau MO3UTUBHUMU
(176,8 Ta 72,2 On/MJ BiINoBiIHO).

IMyHOOIOT-TECT BU3HAYMB HAsIBHICTh KiJTbKOX aHTUTIN,
HauiieHux Ha OspC Ba (B. afzelii), OspC Bb (B. burgdorferri),
OspCBg (B. garinii), P39 1gM, VISE B. afzelii (Vls EBa) 34,
VISE B. burgdorferi (VISE-Bb) 33, VISE B. garinii (VISE-Bg) 33,
Lipid B. afzelii (LBa) 8, Lipid (B. burgdorferri) (LBb) 2, p83
(p83) 12, Flagellum (p41) 87, BmpA (p39) 8, OspC (OspC)
27, BB_A34 (p58) 1, BB_K53 (p21) 4, BB_QO03 (p20) 3, BB_
N38 (p19) 4, BB_P38 (p18) 29, Anti-human IgG (IgG) 63.

V31 ypaxkeHux cyrjio0iB MiATBEpAUIO OYPCUT i CUHOBIT.

EnexkTpokapmiorpama Ha MOMEHT HaJIXOKEHHSI XBO-
poro HaBeJieHa Ha puc. 1.

YCC 56 yn/c, 6pagukapmist. P 102 mc, PQ 136 mc, QRS
80 mc, QT 398 mc, QTc 386 mc, QTrel 99 %, P 0,8 mm 65°,
QRS 17,2 mm 73°, T 4,2 MM 63°. BepTukasiabHa Bicbh, iHIEKC
Cokoznona: 29,0 mm, ingekc Jlesica: —6,4 MM, iHgekc Kop-
Hesa: 4,4 mM. Tucniepcist 12 mc. Makc. 40 mc. 3 8/8 Bin-
BEJICHHSIMMU.

BucHoBok: put™m cunycosuii, YCC 49—60 ya/xB. Cu-
HycoBa OpajiiapuTMmisi, BepTuKaibHa Bicb. CUHIPOM paH-
HBOI penoisipu3allii HUTYHOUKIB.

Exokappiorpacdist (Ha MOMEHT HaJXOJKEHHSI B CTalli-
OHap) BUSIBWIA HOPMaJIbHI pO3Mipu Kamep, CTPYKTypy Ta
(dyHkuito kianaHiB. CKOPOTIUBICTh JIIBOTO IUIYHOYKa B
HOpMi. 3a 3aTHHOIO CTIHKOIO MPABOTO IIUTYHOUKA BUSBICHO
CIigy pinyHT 4 MM.

Exoxapmiorpadist mig yac BUIIMCKH 3i cTallioHapy: Ka-
Mepu cepliisd, OyaoBa i GyHKIIis KJIanaHiB 30epekeHi B HOp-
Mi. CKOpPOTJIMBICTh JIIBOTO IIUTyHOYKa 30epexkeHa. PinuHa B
IepuKapii He BU3BHAYa€EThCSI.
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TManienT orpumyBaB LedTpiakcoH y n03i 50 Mr/kr/mody
BHYTPIILIHBOBEHHO TMpPOTATOM 14 [HIB, TaKOX IpU3HAYe-
Hi HecTepoimHi TpoTu3anaibHi mnpenapaty (i6ynpodeH
10 Mr/KT/mO3y TIepopaibHO) KOXHi 6 TOIWH TpoTsiroM 14
JHiB. Ilicist pekoMeHI0BaHOTO JIIKyBaHHSI CTaH XBOPOTO I10-
KpalyBCsl, 3HUKIIM O3HAKW apTPUTY, SMEHILIMJIUCS apTpaJITii.

O6roBopeHHs

XBopoba JlaitMa Ha mOYaTKy 3a3BUYail MPOSIBIISIETHCS
YpaXkeHHSM IIKipH, 10 CYMPOBOIKYETHCS JTUXOMaHKOIO,
TPUIIONOAIOHMMU O3HaKaMU — BTOMOIO, HU3bKOIO TeMIIe-
paTypolo, apTpajiri€lo, Miajiri€elo Ta HygoTow. Y 0araTbox
BUIMAIKaX ypaXKeHHs IIKip¥ MOXYTh MaTH YaCTKOBE LIeH-
TpaJibHE MPOCBITIEHHS, SK€ BUIISAAE SIK «OHMYaye OKO»
[5]. Axuo iHdekis He JJoKali30BaHa, BOHA MOXE TMOIIH-
pIoBaTHCsI Ta BpaXaTH BeCh OpraHiam [6].

IIposieu JIb. I1omIKOIXEHHST MioKapaa NPOsIBISIETbCS Y
pi3Hi cmocoOu, Bifl JIETKUX CUMIITOMIB J10 OOJIIO Y IPY/IHiit
KJIITLI Ta cepLieOUTTsI, acoliallil 3 TUMYaCOBUMHU 3MiHaAMU
EKT no HeGe3meyHoro 1j1st XKUTTS KapJAiOTeHHOTO 1110KY Ta
LIJTYHOUYKOBOI apuT™ii [7—9].

V OinbLIOCTI BUMAAKIB KIIiHIYHI MPOSBU MiOKapaUTy
MOXHa MPOiNTIOCTPYBaTU TPbOMa OCHOBHUMU MOIEJISIMU:
1) HelloAaBHO BUHUKJIIA CepIieBa HEIOCTATHICTD; 2) apuT-
Mist; 3) 6inb y rpyaHiit kiitui. [TanieHTn MOXyTb BimuyBaTh
OpaguKapilo BHACHiIOK pi3HOro crtymeHs AV-Oiokanu,
IIIO YaCTO € EANHOI0 03HaKoro Jlaitm-kapauty [10].

Cepuesi cumntomu (< 10 % manieHTiB) He € TUTTOBUMM
i piZIKo MPU3BOISATH 1O CMEPTi TalieHTa. AJie B JliTepaTypi
omnucaHi i iHmi Bunagku [9]: 17-piyHuit miTiTOK, SKUI
MPOTSTOM 3 TVKHIB CTpaKIaB Bil CUMIITOMIB TPUILY, a I10-
TiM TIOMep.

lcTtonoriuni Ta iMyHOriCTOXiMiUHI KpuUTepil sl BU-
3Ha4YeHHs MiokapauTy [11]:

1) o3HakM 3amnajbHUX iHGIABTPATIB y MioKap/i,
TMOB’sI3aHUX 13 IereHepali€lo MiolIUTiB i HEKPO30M Heillle-
MIYHOTO MOXOKEHHS;

2) aHOMaJIbHi 3anaibHi iH(LIBTPAaTH, 110 BU3HAYAIOTHCS
SIK > 14 TeiiKonuTiB/MM2, 10 3 BKITIOYHO MOHOLIMTIB/MM?2, 3
HasiBHicTIO > 7 CD3-nio3utuBHuX T-1iMbOIUTIB/MM?.

3rifHO 3 JEeIKMMM HayKOBUMU AOCIIIKEHHSIMU, Ha
PO3TUHI OyJI0 BCTAaHOBJIEHO, IO TMPUYMHOIO CMEpTi CTaB

Ta6nnuys 1. Moka3Hnku 6ioxiMivHOIro aHasni3y KpoBi naujieHTa

MoKa3HUK OauHULi PedepeHTHi Hopmu
[nioKo3a, MMoJb/N 5,88 3,33-5,89
3aranbHui 6inokK, r/n 75,5 60-80
3aranbHui 6inipy6iH, MKMONb/N 17
XonecTtepuH, MMOJIb/ N 3,28 MeHLwwe Hix 5,2
AnAT, MO/n 19,0 37,0
AcAT, MO/n 24,6 50,0
KpeaTtuHiH, Mmonb/n 31,7 73,32
CeyvyoBuWHa, MMONb/N 4,43 1,79-6,43
Aminasza, Og/n 62,4 28-100
Ca?* (ionized), Mmonb/n 2,45 3,0-2,75
K, mmonb/n 3,75 51
Na, MMosib/n 112,4 128,5
K®K, Oa/n 65,2 <154 (7-12p.)
nar, oa/n 176,4 120-300 (2-15 p.)
NyxkHa docdaTasza, Oa/n 194,0 <300 (7-12p.)
C-peaKTUBHMI NPOTEiH 40,7 <0,5
AHTUCTpenToNi3nH-0 (ASL-0), MO/mn 201 250
PesmartoigHuin daktop, MO/Mn <6,9 14,0
CianoBi KNCNOTU, MMOJb/N <2,0 2,5

Tabnunuys 2. NMoka3HnKN 3arasbHOro aHani3y KpPoBi nawieHTa B AuMHamiLi

MoKa3HUKK, oguHULLI

3aranbHui aHania
KpoBi 1

Ep 5,00 x 10*2/n, Hb 111 r/n, Tp 416 x 10°/n,J719,3x 10°/n,e — 11,n — 10,¢c — 13,1 — 59,
M — 7, WWOE 16 mm/rof, TpuB. KpoBoTedi 1’007, 3ropTtaHHs 3'40”-4'40"

3aranbHui aHania
KpoBi 2

Ep 3,46 x10*?/n,Hb 110 r/n, 19,64 x 10°/n,e —5,n —9,¢c — 10,7 — 59, m — 17,
LLIOE 22 mm/ropa, TpuB. KpoBoTedi 1°00”, saroptaHHa 3'15”-430”
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nu@y3HUl TTaHKaApAUT i3 BEJIMKOIO JiM(OLUMUTapHOIO iH-
¢inbrpalieo Ta BOTHUIIEBUM iHTepCTULiAIbHUM (Hibpo-
30M [11].

Cepen 6akrepiaibHOI eTiosorii kKapauty: Brucella, Cory-
nebacterium diphtheriae, gonococcus, Haemophilus influenzae,
Actinomyces, Tropheryma whipplei, Vibrio cholerae, B. burg-
dorferi, leptospirosis, Rickettsia, Mycoplasma pneumoniae.

BinburicTs Bumnaakis JlaitmM-KapauTy KJiHiuHO repeoi-
raroTh 6€3CUMMTOMHO. SKIIIO0 BOHU € CUMIITOMAaTUIHUMU,
TUTIOBUMU O3HaKaMHM MOXYTb OYTH: CKapry Ha BTOMY, 3a-
MUIIKY, CEPLIEOUTTSI, HEIIPUTOMHICTh (CHMHKOIIE) Ta Oilb y
rpyasix [5—8]. IIposiBu 3 GOKY OIIOPHO-PYXOBOTO arapary

BKJIIOYAIOTh apTparito i apTpuT. ApTpUT, SIK IpaBuio,
MPOSIBASIETbCS  PELMAMBYIOUMMU KOPOTKMMU HaragamMmu
HaOpPsIKy B OAHOMY ab0 KiJIbKOX Cyrjo0ax, sIK mpaBuio, 3a
yuacti koutiH [12]. KiiHiuHuMM niposiBaMU IMCEMiHOBAHO1
(opmu 3aXBOPrOBaHHS MOXYTh OYTH MHOXWHHI BTOpPUHHI
EM, apTpuT BeJMKUX CYIrJIO0iB, HEBPOJIOTIUYHE YpaskeHHS
[13] i1 ypaxkeHHsI ceplist 3 00Ky aTpiOBEHTPUKYJISIPHOI O1 -
Hui [14].

Uepes sskuit yac micist 3apaxeHHs1 Borrelia MOXyTb BU-
HUKaTU cuMIiToMmu JlaitM-kapaury?

Ili3Hs cTamis mOMIMPEeHHST TPUBAE MPOTITOM MIiCSIIiB
a0o0 poKiB mic/ag yKycy KJiilua i 3ycrpivaerbesa y 60 % na-

MokazHuku iHpexc Nlesica:  -6,4Mm
iHaexc Koprenna:

YCC 56ya./xe Bpapukapais

P 102uc PQ 136mc QRS 80mc

QT 398uc QTc 386mc  QTrel 99%

B e S o it o of
P 0,8mm 65°
QRS 17,2um 73°
T 4,2um 63°

BopTawanst sice CuHycosa bpaguapuTmis

EBC: Beptukansha

iHgekc Cokonosa:

29,0mm

4.4mm

vcnepcia QT: 3guy. 12mc Makc. 40mc 3 8/8 BigseaeHb

PuTM ciHycoBui, HenpasunbHui 3 YCC 49-60 ya./xe.

CHHAPOM paHHLOT penonspu3auii WyHouKIs

aVR

L

.

pineTp:ECA :

Prassatn

PucyHok 1. EKI xsoporo
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LIEHTIB, SIKi HE OTpUMYBAJIU JIiKyBaHHs [2]. ¥ Takux maii-
€HTiB MOXYTb MEePiOANYHO BUHUKATHU Hamaau apTpury [9].

Bopenii mBUAKO MOIIMPIOTHC 3i IIKipK B iHIII opra-
HU. 30yIHUK PO3MHOXYEThCSI, BOMBA€E KIIITUHU-Xa3sIiB Ta
BUXOJUTh Yepe3 MeMOpaHy LIMX KJIIiTUH. [IpoTsaromM KiibKox
MHIB 200 THKHIB T1ic/st iH(hiIKyBaHHS OopeJtil BULIISIOThCS
3 KpOBi, CITMHHOMO3KOBOI pifuHu, Miokapnaa [12, 15].

Hocnimxennst G.P. Wormser, R.J. Dattwyler, E.D. Sha-
piro Ta iH. MajJ0 Ha MeTi BUSIBUTU 3MiHM B OiJIKax CHpPO-
BaTKU KPOBi y jtosieit, indikoBanux B. burgdorferi, Ha Haii-
Ol paHHil crazmii [16]. ¥ Hamiomy BUIIagKy BUSIBJICHI
O3HAKM 3amajbHOI aKTUBHOCTI (JIEMKOLIMTO3 3 HEUTpPO-
GbinbHUM 3cyBOM BJiBo, minBuileHHs LLHIOE, ninBuiieHHs
C-peakTUBHOTO 0ijIKa, CialloBUX KHUCIIOT).

AHaJi3 Haloro AOCIAXEHHS MOKa3aB:

1. 36inbiieHHs1 piBHSI OiNKiB roctpoi (asu (C-peak-
TuBHOTO Oinika, CPB) m1s1 BUsiBiieHHsI GioMapKepiB xa3sii-
Ha, TIOB’SI3aHUX i3 0aKTepiaIbHOIO JIMXOMAHKOI0, TAKUX SIK
CPB, siKi BUKOpUCTOBYIOThCS B JIiIKapHSIX €BPOIU JIST 11 -
depeHiianii 6akrepiabHUX i HeOaKTepiaIbHUX iH(bEKIIii
[17] (Ta6m. 1). binku roctpoi dasu (C-peakTUBHUI OiJIOK),
K OGioMapkepy 3amnajeHHs, MOXYTb pearyBaTu MpoTSTroM
TOIMH ITiCJIsI IPOHUKHEHHS O0pestio3y B miKipy [14].

2. I®DA Ha aHTUTIIA 1O OOpETiii, a TAKOX TiATBEPIKY-
1oui IgG Ta IgM meTonom BecTepH-0J10TY OYy/IU MO3UTUB-
Humu. JliarHo3 xBopoOu JlaiimMa minTBepIKyeThesl J1abo-
PAaTOPHUMU JOCHIIXKEHHSIMM, MNPU3HAYEHUMU 3TiJHO 3
pexkomenpamissmu CDC [1].

Y Bignosiab Ha iH(eKIIi10 iMyHHa BiIIOBIIb Xa3siHa Ha
Borrelia 06’eqHye SIK KIIITUHOOIIOCEPEIKOBaHi, TaK i TyMO-
panbHi MexaHi3mu [15].

Ocb 4YOMy B [iaTHOCTUIII KapAuTYy, €TiOJIOTiYHO
MOB’sI3aHOTO i3 XxBOpoOoio JlaiiMa, BaXKJIIMBi ABOXETaIlHi
tectu [14, 17]. I[Ipu mabopatropHOMY HOCIIIKEHHI B CH-
poBaTIli BUSIBIEHO aHTWTINA 00 B. burgdorferri [15, 16].
Xoya CepoJIOTiuHi MOCIIIKEHHS MOXYTh CIIOYATKy OAaTU
XMOHOHEraTUBHI pe3yJbTaTh, APYyre CepoJoriuyHe MOCi-
JDKEHHST CJiJI TTPOBECTU TPOTITOM JIBOX-1IECTH THUXKHIB,
0CO0OJIMBO Yy TALIEHTIB 3 Migo3polo Ha Jlaiim-kapauT [14].
IMyHOOJI0T — 1Ie BUCOKOCTEeUbIYHUI TECT, SIKUN BUKO-
PUCTOBYEThCS JUISI AiarHOCTUKU XBopooOu Jlaitma. Y Ha-
IIOMY BUMAIKy iMyHOOJIOT-aHaji3 BU3HAYMB HasIBHICTb
KizbKoX aHTUTiI, HatliieHux Ha OspC Ba (B. afzelii), OspC
Bb (B. burgdorferi), OspCBg (B.garinii), P39 IgM, VISE
B. afzelii (VISE Ba) 34, VISE B. burgdorferi (VISE-Bb) 33,
VISE B. garinii (VISE-Bg) 33. 3 iHi10ro 60Ky, icHye mpurty-
IIeHHS, 110 iIMyHOOJIOT-TECT IePeBipsi€ HASBHICTb aHTUTI
1o cietudiyHuX aHTUTeHIB B. burgdorferi, BKIIOUHO 3 aH-
tuTiiaMu IgM 1o 3 cripoxeTHUX aHTUTeHiB (MOJiNeNnTUaIn
23/24, 39 i 41 x[la) i antutinamu knacy IgG no 10 cripo-
XeTHUX aHTUTeHiB (noninentuau 18, 23/24, 28, 30, 39, 41,
45, 60, 66 i 93 x/la) [16]. 3a MO3UTUBHUMU Pe3yIbTaTAMU
CEPOJIOTIUHMX JOCTIIKEHb MiaATBepakKeHo JlaiiM-0opeios.

HiarHo3 JlaiiM-KapauTy CKJIagHUA: HOro 3a3BUYaii
BCTAaHOBJIOIOTh 3a HASIBHOCTI IiHIIMX TMPOSIBIB XBOPOOU
JlaitiMa — cymyTHBOI MIrpyio4doi epuTeMH, apTpUTy, abo
HEBPOJIOTIYHOTO 3aXBOPIOBAaHHSI, a00 TaKMX CEPLEBUX
nposBiB, gk 3miHu Ha EKI i 3acriiiHa cepiieBa HemocTat-
HICThb, — Pa30M i3 MO3UTUBHUM CEPOJOTIYHMM TECTOM Ha
iHdexkuito B. burgdorferi. Ciin 3a3Ha4UTH, 110 MO3UTUBHUIA

CepOJIOTiYHUI TeCT caM Mo cobi He € MiarHOCTUYHMM, a
TaKOX HETaTUBHUI CEPOJIOTIYHUI TECT He BUKITIOYAE [lia-
rHo3y [16].

Y Hamomy nocraimkeHHi mu ouiHtoBany Ha EKI cuny-
COBY OpaniapuTMmilo, BepTUKaJibHa Bich. CHHIPOM paHHBOI
penosipu3arii IUIyHOYKIB.

3a nanumu C.A. Nelson, S. Saha, EKT" y 12 BinBeneH-
HSIX i MOHITOpPYBaHHS 32 XOJTEPOM MOXYTh ITOKa3aTH Jie-
npecito cermenTta ST, iHBepcito 3youiB T y rpyaqHux BimBe-
JIEHHAX 1 TOpYIIEHH mpoBigHocTi [10, 16].

KputepisiMmu miarHOCTMKM MiOKapauUTy € CTaHAapTHa
EKT /xonTepiBchbKuit 1000BMiA MOHITOpUHT [12, 16]:

— AV-6nokana 1—3-ro cryreHsi,;

— OJoKyBaHHs myuka [l'ica;

— 3minu ST/T (inBepcist intepsany ST);

— MapoKCHU3MaJlbHA TaxiKap/is;

— HU3bKa Hampyra, siKio R y craHmapTHUX BinBeneH-
HSIX MEHIIIE HiX 5 MM a00 MeHIiie Hixk 10 MM y rpyTHUX BiJIl-
BEJIEHHSIX;

— YacTi eKCTPACUCTOJIU.

YV nonepenuromy nociimkernHi Alida L.P. Caforio ta iH.
[8] EKI 3a3Buyaii € HEeHOpMaJIbHOIO IIPY MiOKApAUTI, X04a
EKI'-o3Haku He € aHi cneuu@iyHUMM, aHi YyTJIUBUMHU.
Heski 3minu EKI' Ginbliie BKa3yloTh Ha MiOKapauT, HixX
inuni. Hanpuxknan, niniitom cermenta ST-T npu miokapau-
Ti 3a3BMYaii yBiIrHyTUii (a He KOHBEKCHA illleMist MioKapa)
i nudy3Huii 6e3 peurunpoKHUX 3MiH. AV-0J10Kaaa 3a Ha-
SIBHOCTI JIETKO1 AuWJaTallil JiBOro HIIyHOYKa MOXe OyTh
CMIpUYMHEHA Pi3HUMHU (aKTopamMu, aje BOHA TAKOX MOXE
BKa3yBaTH Ha xBopoOy Jlaiima, KapmiocapKoino3 abo riraH-
TOKJIITUHHUI MiOKap/IuT.

B inmmiit HemomaBHi# myosrikaiii [ 18] aBTop 3a3Ha4uMB,
IO ypaXkeHHs IIPOBIMHOI CMCTEMU € Pi3HOMAHITHUMU —
MOXJIMBO, BKJIIOYAlOUM (aje HEe OOMEXKYIUHCh) OJOKamy
Hixkku mydka [ica, 3aTpMMKY BHYTPIillIHBOIILTYHOUKOBOI
MPOBIAHOCTI, MoaoBxXeHuil iHTepBaa QT, HIITYHOUYKOBY i
dacuuKyIsIpHy Taxikapii Ta MOBHY 0J10Kany cepust. Haii-
yactimi pesyasratu EKI' y mauientis i3 JIb: mopyuieH-
HSl aTpiOBEHTPUKYJISIPHOI MpoBimHOCTI (OysoKaga cepus
1—3-ro crynienst) [19], ¢iOpuisiiist repeacepab Ta MOBHA
aTpioBeHTpuUKyIsipHa 6j0kana [20] 1—2-ro crynens I tumy.

Y 1upomy BUMAIKy KaMepu ceplisl He PO3IIMPEHi.
Crpykrypa i hyHKIIii KianaHiB 30epexxeHi. CKOpOTIUBICTb
JIIBOTO IIIYHOYKAa HOpMaibHA. 3a 3aJHBOIO CTiHKOIO JIiBO-
IO IITYHOYKA HEBEJIMKHUI BUIBHUM €XOPOCTip TOBIIMHOIO
4 MM (HeBeJMKa KiJIbKIiCTh PiIUHU B IIEPUKapPi).

Exoxapniorpacdii gocTtaTHbO y OLIbLIOCTI BUITAIKiB
KapauTy, aje MarHiTHO-pe30HaHCHa JiarHOCTMKa MOXe
OyTU KOPMCHOIO Yy CYMHIiBHMX BUMAAKaxX i 3a XPOHIUHUX
CUMMTOMIB CepleBOi TUCHYHKILT Ta IMOLIKOIKEHHS €HI0-
kapma [11], a Takoxx mipu xBopo©6i Jlaiima [21].

Y nitepatypi onrcaHo HU3KY BUTIAAKiB JlaitM-kapauty
3 TIOPYIIEHHSIMU CEePLIEBOTO PUTMY a00 i30JIbOBaHOO 0J10-
KaJi010 HepBOBUX TiJIOK YW iHITMMU TOPYUIEHHSIMU TPO-
BimHOCTI [22, 23].

[IpoBenena mudepeHIiagbHa AiarHOCTUKA 3 iHIIMMU
kapautamu. [Ipu BipycHOMY MioKapauTi HaldacTillIOIO
npuunHoIo € Bipycn Kokcaki B 3 oqHonanmorosoio PHK,
30Kkpema mnoc-naHiorosi PHK-Bipycu Coxsackievirus B3
i Coxsackievirus B5 [15]. BinbliicTs gociimkeHb MOBiIO-
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MJISIIOTh TIPO BUIIAAKU 3aJy4eHHSI HAWIMPOCTIlIUX, Tpud-
KiB, IMapa3uTiB, ajieprii, aBTOIMyHHUX pO3JIaliB, 1110 TAKOX
€ TpUYMHAMU €03UHOMIIbHOrO Miokapauty [6]. IHmm-
MM MPUYMHAMU KapAUTy MOXYTb OyTu xBopoba lllaraca,
xBopoba Kasacaxi [24]. Ciig TaKoX BUKITIOYUTH TOCTPUMA
PEBMOKAPAUT TPU JiaTHOCTUYHOMY TIOILIYKY Y XBOPHX i3
nopyueHHssM AV-TIpOBIIHOCTI BHACJiIOK HaOyTOl Baau
ceplisi, 0cOOJIMBO B TEAiaTpUUHIN TTpakTULli. Y OLIbLIOCTI
BUMAIKIB 116 000poTHI AV-010Kamy mepuroro adbo Apyro-
ro cryrniensi [19]. HellopaBHiil iHIMAEHT, IPO KU TIOBI-
nomisiioTh Kannangara Ta iH. (2019) [25], onucye niposiBu
JlaiiM-KapauTy, 1110 BapilOIOTh BiJl 0€3CUMIITOMHMX i CUMII-
TOMAaTUYHUX eJIeKTpoKapaiorpagiyHux 3MiH i OJoKaau
ceplisi, 000POTHOI MpHU JIiIKyBaHHi, 10 TaxXikapii i panToBoi
CMepTi B MefiaTpuyHOMy BUTNIAAKY JlaliM-KapauTy.

AV-6nokana npu JlaiiM-KapauTi 3a3BUYail € o60poT-
HOIO i 3HUKAE TIic/Is Kypcy aHTUOioTukiB [20, 22].

151 [iarHOCTUKM KapaAuTy HEOOXiHO 3po0OuTH JTabopa-
topHi pochuimkenHs: KBC, CPB, Bukonatu EKI, ExoKI,
a JUIsl €TiOJIOTiYHOI 1iarHOCTUKU KapauTy HEOOXiTHO Mpo-
BECTH JBOXETAITHE CEPOJIOTiYHE JOCIIIKEHHS KPOBI.

IlepopanbHi mpOTUMIKPOOHI IpemapaTd MiAXOOSTh i
e(eKTUBHI 1151 OiMBIIOCTI MPOSIBIB IMCEMiHOBAaHOI XBO-
pobu Jlaiima, BKIIOUHO 3 MHOXKXMHHOIO MIIPyIOUOIO0 €pH-
TeMOIO, i IJIs] MallieHTiB 3 JIaiiM-KapauTOM, $SIKi JIIKyIOTbCS
amOynaTopHo. 1Sl mali€eHTiB, sKi MOTpeOyIOTh roCIIiTa-
Jizauii 3 npusoay JlaliM-kapauTy (aTpioBeHTPUKYJISIpHA
0J10Kaa BUCOKOTO CTYTIEHS), TOYaTKOBa Tepartist 3a3B1yaii
€ TapeHTepaIbHOI0, ajie MOXe OYTH 3aBepllieHa Mepopaib-
HUM IUISIXOM IIPOTSATOM 3arajbHoOro Kypcy 14 nHiB (miama-
30H: Big 14 mo 21 nHs) [26].

Panni kniniuni mapkepu PLI Ta iHuii npegukTopu 3a-
TPO3JIUBUX IS KUTTS YCKIIagHEHb OOpestio3Hoi iH(eKIil
Bce I1ie NepedyBaloTh Ha TMOYaTKy aKTMBHOTO BHMBUYEHHS
BYCHMMHU. TakuM YMHOM, ONMCaHWiI BUMNamok JlaiiM-
0opetiosy, 110 CYIIPOBOIXKYETHCSI CUHYCOBOIO OpamiapuT-
Mi€l0 Ta HAKOMUYEHHSIM IlepUKapaialibHOI pimvHu (1110
MUHYJIO Tic/sg Kypcy aHTMOaKTepiaabHOI Teparlii), Moxe
OyTHM KOPUCHUM JIiKapsM IIO0AO0 PAHHBbOTO BUSIBJIEHHS Ta
aeKBaTHOTO JIiKyBaHHS JIaliM-KapauTy y MOJIOAMX JIIOaei
3 MiHIMaJIbLHUMU BiIXUJICHHSIMU MTOKA3HUMKIB KapaiorpaMu
[27-29].

Knininmern, BKIIOYaOUM pPEeBMATOJIOTIB, TATOJIOTIB,
iMYHOJIOTIB i MOJIEKYJISIPHUX Kap/ioJoriB, MOBMHHI 3pO-
OUTH CBiil BHECOK Y HOBi KpHUTepii, SIKi TOBUHHI BKJIIOYATH
KJIiHIYHI TIPOSIBY Ta Pe3y/IbTaTH Bidyasi3allii.

BucHoOBKMU

1. JlaiimM-KapauT CJIif 3aIMiI03pUTH y AiTeil i3 XBOpoOoIo
JlaiiMa B aHaMHe3i Ta MiHIMaJIbHMMM BiIXWJICHHSIMU Ha
eJleKTpokapaiorpadii, TaKMMHU SIK CMHHYCOBa OpaauKapis.

2. CeplieBO-CyIMHHI YCKJIaTHEHHSI BKJIIOYAIOTh KapnuT
3 aTPiOBEHTPUKYJISIPHOIO OJIoKan010 (2-ro abo 3-ro cTyre-
HST), sIKa 3HMKAE 3a KiJibKa IHiB a00 THXHIB, i, piniie, Mio-
MepUKap/IuT.

3. Jnsa nudepeHuiaabHOI giarHoCTUKY Jlaitm-kapauTy
HEOOXiTHO IIPOBECTH ABOXETAITHE CEPOJIOTITHE TOCITiIKEeH-
H$ KPOBi 3 BAKOPUCTAaHHSIM CKPUHIHTOBUX TECTiB Ha aHTH -
Tiza MmeTogoM IMDA Ta nmoganbiIMM MiATBEPIXKEHHIM METO-
JIOM BECTePH-0JIOTY.

KoHduikT iHTepeciB. ABTopu 3asiBIsIIOTH PO BiACYT-
HICTh KOHMJIIKTY iHTepeciB Ta BjlacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTi ITPM MiATOTOBIIi JaHOI CTATTi.
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S.O. Nykytyuk

I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

Assessment of the functional state of the body and the risk of developing carditis
in patients with Lyme disease

Abstract. Lyme disease is the most common disease transmitted by
Ixodes ticks. We present a case of Lyme carditis in a 13-year-old boy.
Clinical and immunological research methods (enzyme-linked im-
munosorbent assay, blot) were used. The child’s condition is of me-
dium severity due to skin and intoxication syndromes and carditis.
During the examination, a child was diagnosed with Lyme carditis. A

feature of the presented case is the appearance of carditis associated
with a tick bite in a child. We believe that educating healthcare pro-
fessionals about Lyme disease should help practitioners differentiate
it from other conditions and improve treatment outcomes.
Keywords: Lyme disease; Lyme carditis; child; enzyme-linked
immunosorbent assay; Western blot; IgM; IgG
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

MeXxaHiamu Ail utonAasmMatuyHux mikpoPHK.
YactnHa 6. MikpoPHK-onocepe AKOBOHO OKTUBALLIS
TPAHCASLIT

Pestome. V naykosomy oens0i euceimaeni mexanizmu 0ii yumonaazmamuunux mixpoPHK, 30xpema mikpoPHK-ono-
cepedkosana akmueayis mpancaayii. Jna nanucanns cmammi 30ilCHI08A8CA NOWYK IHGopMayii 3 BUKOPUCMAHHAM 043
danux Scopus, Web of Science, MedLine, PubMed, Google Scholar, EM BASE, Global Health, The Cochrane Library.
Tlodani npuknadu besnocepeonvoi akmueayii mpaucaayii MPHK, wo 30iticnroembcs mikpoPHK. Oonum 3 Hux € mi-
kpoPHK-onocepedkosana akmueauis mpancasayii, wo acoyiliosana 3 0cobAusoCmamu cmary Kaimuuu (egpekm cno-
yyearouoi kaimuuu). Iloxkazarno, wo npomein 1 cundpomy ghpaeinvroi xpomocomu X i 3ampumku po3ymMo8020 po3eUmKy
(fragile X mental retardation 1 — FMR1) 3anescro 6i0 emany KaimuHH020 YUKAY MOCe Opamu y4acme 5K 6 iHeiOy8aHHi,
mak i 8 nocunenni mpaucaayii. Bidomo, wo mikpoPHK moxcyms enaueamu na axkmuenicmos RNP, 36°33youucey 3 PHK-
36 ’azyiouumu catimamu Koukpemuux mPHK abo 6e3nocepednvo 3 mosexysamu RBP, npsamo npueniuyrouu ix akmue-
nicmo. IIpomein 2, wo 36’a3yemocs 3 noai(rC) (poly(rC) binding protein 2 — PCBP2), € bacamoghynkyionanvroro adan-
mepHOI Moneky10io, axa 36 ’a3yemoca 3 PHK, JIHK, koukypyrouu 3 inmumu PHK-36’a3yrouumu gpaxmopamu. Ilpomein
PCBP2 obmedncye iniyiauiro mpancasayii, nepeutko0icarouu pekpymuney pubocom. Asmopamu nadauna inghopmauis npo
miR-346-onocepedkosany akmusauiro mpancaayii peyenmop-e3aemodironoeo npomeiny 140. Iliokpecaerno, wo desxi
mikpoPHK, 3anobiearouu deepadauii mosexysu mPHK, cnpustoms niosuwentio piens ii cmaodinbHocmi, wo cynposo-
oducyemucs nocunenuam ix mpancaayii. MikpoPHK cmabinizyroms cneyughiuni mPHK-miweni, 3anobicarouu acoyiauii
gaxmopa deepadauii enemenmie ARE — mpucmempanponiny — 3 mPHK. Haeedeno dani npo akmueayiro mpancanyii
MPHK-miweni ghakmopamu, ujo cexeecmpyroms mikpoPHK abo konxypyroms 3 mikpoPHK. Pi3ni énympiwnvoxaimurni
hakmopu i npomeinu moxcyms ecmynamu 6 KoHKypeHmHi gionocunu 3 mikpoPHK i nepewrxodxcamu iii abo ycysamu ii
6i0 mapeemnoi MmPHK. Bidomo, wo axmueayis mpancasauii moxce eiobysamucs 3a paxyHok mikpoPHK-inei6yeanns pe-
npecopHux npomeinie. Aemopu Hagodsamo gidomocmi, wjo nocusents excnpecii miR- 145 cynpoeodicyemocs akmusayicro
Mpancaayii Miokapoury, aKuil iH0yKye nponigepauyiio i miepayiro e1a0Kom 4306Ux KAIMUH.

KimouoBi cioBa: mikpoPHK; mixpoPHK-onocepedxosana axmueayia mpancasayii; mPHK-miweni; penpecopni
npomeinu; 0210

Bctyn

MikpoPHK MoXyTh axkTuByBaTHM TpaHCISIIIO
MPHK npsiMmuM cmoco6GoM 3a paxyHOK peKpyTyBaHHS
pizHux ¢akrtopiB. MikpoPHK-onocepenkoBana aktu-
Ballisl TpaHCJLIT MOXe OyTH 0OyMOBJI€HA OCOOJIMBOC-
TaMu: 1) ctaHy KJiTuHU; 2) 6ynoBu moiekyau MPHK;
3) ctpyktypu Mojekyau MikpoPHK. Brius dakropis,
SKi IPUNMUHSIOTH pernpecyounii BB MikpoPHK a6o

3amo00iraloTh HOMY, TAKOXK MOXKe ITPUBECTHU IO aKTUBAIil
inridoBanoi Tpancnanii MPHK-mimeni [12, 14, 16, 24,
25, 33].

MNpama mikpoPHK-onocepeAKoBAHO
aKTMBaLis TPAHCASUIT MPHK

[Tpuknanu Oe3nocepeHbOI aKTHUBALii TPAHCIALLT
MPHK, o 3nilicHioeTbest MikpoPHK, momani B Ta6. 1.
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MikpoPHK-onocepeAKOBOHQ AKTUBALS
TPAQHCASLIT, WO acoLiiOBAHA 3 OCOBAUBOCTIMU
CTQHY KAITMHU (epeKT CroYnBaroyYoi KAITUHN)

[lpotein 1 cunapomy dparinbHOT Xpomocomu X i 3a-
TPUMKU po3yMOBoro po3BuTKYy (fragile X mental retardation
1 — FMR1) 3anexHo Bin etany KJIITUHHOTO IIUKITY MOXE
OpaTu yyacTh sIK B iHTiOyBaHHi, TaK i B MOCUJIEHHI TpaH-
ciauii [1, 13]. [Mporeinn FMR ccasuiB y npoueci PHK-
iHTepdepeHIlii 0e3mocepeTHhO B3aEMOMIIOTH 3 MPOTeiHA-
mu AGO kommiekcy RISC [2, 3]. [Toka3aHo, 1110 TIpoTeiH
FMRI1 Mmae 3maTtHicTh po3mi3HaBaTU AeKiJIbKa KOAYIOUMX i
Hekonytounx PHK, B3aemonistu 3 aekiibkoMa IUTOILIA3-
MaTUYHUMMU i SAepHUMU MpoTeiHaMu, BKIOYHO 3 AGO2,
BILIMBAlOYM Ha aKTUBHICTb TpaHCsILii. MoJjiekyJia mporei-
Hy FMR1 cknamgaeTbes 3 TppoX OiITHOK: N-TepMiHaIbHOI,
o Mictuth aBa goMeHu Tiogopa (Tudor domains — TD),
ski 3B’s13ytoThest 3 ouPHK i dyHkuionyrors sik NLS;
LIEHTPaJIbHOI, 10 MicTUTh JBa noMeHu K-romogorii (K
Homology), siki xapakTepusyloTbCsl BUCOKWM CTyMEHEM
romoJiorii 3 nomeHoM K hnRNP i nociinoBHicTio curHa-
Iy simepHoro excropty (nuclear export signal — NES); i
C-xiHneBoi oiastHKHY, 110 MicTuTh 60kc RGG 3 KoHcepBa-
TuBHUM Arg-Gly-Gly kogoHoM. KoxXxeH 3 4oTUpbOX JOMe-
HiB nipoteiny FMR1 3maTHuit 38’s13yBatn MmosieKyniu PHK
[6,7,9,17].

Marpuuni PHK, mo mnop’si3aHi 3 KOMIUIEKCOM Mi-
kpoPHK/AGO2/FXR1 y cnouuBatrouux (G0) kiiTuHax
CCaBIIiB, KOJOKaJIi3ylOThCSI 3 TMOJICOMOIO, IO CHPUSIE
TpaHcnsii [33, 36]. 3okpema, MPOAEMOHCTPOBAHO, IO
B CITOYMBAIOYMX JIiHiSIX KITHH ccaBliB miR-369-3p i
miR-206 3B’s13ytotbest ¢ 3’UTR MPHK TNF-o i KLF4
BIMOBIHO, 110 TPU3BOJAUTH 0 TOCUJIEHHS TPaHCISILIIT

MPHK TNF-a i KLF4 (Kriippel-like factor 4) BianoigHo
(puc. 1) [18, 34].

VY nponidepyrounx kiitnHax mporein AGO2 yTBoproe
komrieke 3 TNRC6 i, acowitorounch 3 MPHK-wmitieHsiMu,
orocepenkoBye penpecito TpaHcaauii [33, 36]. IIporeinn
FMR, 3B’s13yrouncs 3 6iikom L5 cydboauuuii 80S puboco-
MH, 6710Ky10Th noctyrn TPHK i hakToprHrOBUM KOMMIaHisSiM
esnonraitii 1o MPHK, 1110 cynpoBoIKy€eThCs TPUTHIYEHHSIM
TpaHcALii [4]. ATbTepHATUBHUM MeEXaHi3MOM il ImpoTei-
HiB FMR, 3a momomMoroio Koro BOH! iHTiOyIOTb TPaHCIIsI-
mito MPHK, BBaxaiots MmoaymioBanHsg PHK-mpoTeinoBux
B3aEMOili, HEOOXimHMX IS iHiuiamii TpaHcsuii. Tak, u-
TOILIa3MaTUYHUM MPOTEiH, SIKWI B3aEMOI€E 3 IPOTeiHAMU
FMR (cytoplasmic FMRP interaction protein — CYFIP1),
pazom 3 eykapiotnuyHuM dakropom iHiuiaiii 4E (eIF4E),
3B’S13y104MCh Oe3nocepeaHbo 3 KoMmruiekcom FMR/MPHK,
CEKBECTpYe MOro i MpurHiuye TpaHcsiiito [22].

MikpoPHK-onnocepeAKOBQHA NAcTka
AAs npoteiHy PCBP2

Bimomo, mo mikpoPHK MoxXyTh BIummBaTé Ha aKTHB-
Hictb RNP, 3B s13y10unicy 3 PHK-3B’s13ytounmMu calitamu
koHkpeTHuXx MPHK abo 0Ge3mocepenHbo 3 MoJIeKyJIaMu
RBP, nipssMo mpurHiuywoun ix akTUBHICTh. JlOCHimKeHHs,
MpOBEJeHe Ha eIiTeaiaJlbHUX KiiTuHax A431, mokasa-
JI0, 1110 iHAyKOBaHa reHepallisi miR-328 cynpoBomKy€eTh-
cs1 TIOCHMJICHHSIM eKCIpecil YMcaeHHUX MpoTeiHiB i 37 %
TpaHcKkpunTiB iHaykoBaHux MPHK xapaxkrepusyroTbes
HasiBHicTIO ckianHux 5’UTR (HasBHicTio uUORF a6o MHO-
xkxuHHUX ATG), mo Mictsath C-0ararti eJleMeHTH, SIKi sIB-
JISIIOTh co0o10 moteHuiiHi PCBP2-38’a3ytoui caiitu [35].
Tak, BcraHoBieHO, 1110 MiR-328 Moxke akTMBYBaTH TpaH-

Ta6nuuys 1. BeanocepeaHs mikpoPHK-acouiioBaHa aktuBauis TpaHcasyii MPHK [32]

MikpoPHK TapretHa MPHK Perynsiuis ekcnpecii

MikpoPHK miR-10a B3aemogie 3 5’'UTR PHK pu6ocomHux NpoTeiHiB i cnpusie

miR-10a TOP iX TpaHCnALii 3a paxyHOK npurHiveHHs TOP-onocepeaKkoBaHoi TpaHCASLIMHOI
penpecii Nig 4Yac amMiHOKMCIOTHOI HEAOCTaTHOCTI

miR-34a,/b-5 B-aKTHH Mmp_oPHK mlR_—34, _33 a3ytoumch 3 3'UTR MPHK B-aktuHy (Actb), nincuntoe exc-
Npecito reHa-miweHi

miR-122 PHK Bipycy renatuty | MikpoPHK miR-122 6e3nocepejHb0 3B'93yETbCA 3 BOMA LLiNIbOBUMU CaTaMu B

C 5'UTR PHK HCV i nigcunioe ii B3aeMo3B’130K 3 40S pnbocomoto

miR-125b B-Ras2 MIKpOPHK 3an96|rae 3B 9|3yB_aHH|o T?MCTeTpaI'IpOJ'IIHy 3 cantamun ARE MPHK
B-Ras2 i npurHiyye gerpagauito gaHoi monekynn MPHK
Y KniTuHax, Wwo nepebyBaloTb y CTaHi cnoKoto (GO), i HeTpaHCHOPMOBAHMX KNITH-

miR-206 KLF4 Hax cnocTepiraeTbcs 06MereHHa B3aemogaii npoteiHiB AGO2 i TNRC6. BuHuKae
3B’3yBaHHA npoTeiHiB AGO2 3 FXR1, wo cnpuse TpaHensauii

miR-328 ¢/EBPu. MlepoPI-.H-( 'mIR-3€8?B A3YETbCA 3 penpeCMBHMM npoteiHom PCBP2, 3ano6irato-
Yu Moro iHribytodin aii Ha TpaHcasuio

MiR-346 RIP140 B3aemogis m|R_—34_6 :{TapreTHmo nocnigoeHicTio 5’UTR mPHK npoteiny RIP140
nonerwye acouiauito noro MPHK 3 nonicomoio

miR-360-3p TNF-a. MikpoPHK miR-360-3p pekpytye komniekc AGO2/FXR1, Wwo iHAYKye TpaHCAsL,ito

. Y Heapinux ooumTax Xenopus laevis npoteiH dAGO npurHivye Baaemogito TNRC6¢c

xImiR-16 Myt1 .

MiRNP, 10 NpM3BOAUTb A0 BTPATK penpecii TpaHcnaLyi
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CJISILIiI0 TIPOTEiHYy alibda, 110 3B SI3YETHCS 3 EHXaHCEPHOIO
nociigoBHicTio CCAAT (CCAAT enhancer binding protein
alpha — ¢/EBPa). ITokazano, mo miR-328 B3aemonie 3
npoTeiHoM 2, 1110 3B’s13y€eThbes 3 oi(rC) (poly(rC) binding
protein 2 — PCBP2). Ilporein PCBP2 € 6araTtodyHKIli-
OHAJbHOIO ANANTEPHOIO0 MOJEKYJIO0I0, sIKa 3B’SI3YETbCS 3
PHK, JHK, xoukypywouu 3 iHmmumu PHK-3B’sa3yrounmu
daktopamu. [Iporein PCBP2 oOmexye iHiliaiito TpaH-
CIISILII, TepelIKoMKaloun peKpyTuHry pubocoM. OTxe,
nporein PCBP2, maroun 3matHicTh B3aemomisitu 3 MPHK
npoteiny c¢/EBPa, penpecye ii TpaHcsiio. 3B’ 13yBaHHS
miR-328 3 PCBP2 3ano6irae iioro B3aemonii 3 MPHK ¢/
EBPo i, sIK Haciimok, crmpaBiisie pernpecMBHMII BILIUB
Ha ekcrnpecito ¢/EBPa [5, 20, 23]. TakoxX BCTaHOBJICHO,
mo miR-328, konkypywoun 3 MPHK ¢/EBPa y mporeci
3B’13yBaHHs 3 poteiHoM PCBP2, cripusie BUBiTbHEHHIO
MPHK c/EBPo i mogaibiiomy Horo 3aBaHTaKeHHIO Ha
MOJIiICOMU JUJTS 3MIMCHEHHS TpaHCIsLIT (puc. 2).

M.J. Saul ta cniiBaBTOpU [29] MPOIEMOHCTPYBAIN MOXK-
JnuBicte MiR-328 nisitu sk aHTaronict nporeiny PCBP2
min yac fioro B3aemonii 3 MPHK i Tum camum 3amoGiratu
pernpecii iHIMX LiJTbOBUX T'eHiB, 30KpeMa IIpo3anaJIbHOTo
npoteiny A9 cimeiictBa S100 y nudepeHuiiioBaHUX KITiTH-
Hax MM6. Onnak, ockinbku niporein PCBP2 Gesmnepeps-
HO TIePeMIIIYEThCSI MiX SIAPOM i IIMTOILIa3MOIO KJIITUHU,
Miclie po3TallyBaHHS ioro 3B’si3yBaHHs 3 miR-328 a6o
¢/EBPo 3anuinaerbest HeBigoMuM [8].

MIiR-346-ornocepeAKOBAHA QKTUBALISI TOAHCASLT

peLenTop-B3aEMOAIIOYOro nporteiHy 140
Bcranosieno, mo miR-346 akTtuBye TpaHCISILiO

MPHK peuenrop-B3aemonitouoro nporeiny 140 (receptor-

interacting protein 140 — RIP140), 1o siBnsie coboto TpaH-
CKpUILIiHUI Kopernpecop. 1o Toro X KoMruieMeHTapHa
MOCIiMOBHICTh It miR-346 posramosana B 5’UTR mi-
st MPHK RIP140. MikpoPHK miR-346 ingykye min-
BuiiecHHs1 piBHsT RIP140, cripusitoun 00’eaHaHHIO #OTO
MPHK 3 mrosicomoro, 6e3 yuacri nporeiny AGO2 [31].

lNipByLYeHHs1 cTABiAbHOCTI MOAeKyAn MPHK

Hesgxi mikpoPHK, 3amo6iraroun merpagairii MoJeKyIm
MPHK, cripusioTs migBuilieHHIO piBHS ii CTa0LIBHOCTI, 110
CYIIPOBOMIXKYETHCS MOCUIEHHIM iX TpaHcswii. MikpoPHK
cTabinizytors cneuudiyni MPHK-wmimeni, 3amobiraroun
acomialiii ¢axkropa nerpanauii enxemeHTiB ARE — Ttpucre-
tpanpouiny (TTP) — 3 MPHK. MikpoPHK miR-125b, 1o
noB’si3yetbest 3 3’UTR MPHK mporeiny kB-Ras2, skuii
cympecye ¢akrop tpaHckpumiii NF-kB, i miR-4661, o
no’si3yerbest 3 3’UTR MPHK IL-10, nigBuiyoots cTiii-
kicte nanux MPHK y makpodarax moaunu (puc. 3) [19,
21, 26, 28].

AkTuBAUig TPAHCAAUIT MPHK-MileHi
daKkropamum, WO CEKBECTPYIOTb
MiKpOoPHK a60 KoHKYpY1oTb 3 MiKpOPHK
Pi3Hi BHYTpIlIHbOKJIITUHHI (DaKTOpH i MPOTEIHU MO-
KyTb BCTyNaTU B KOHKYpPEHTHi BigHocuHu 3 MikpoPHK i
MepeLIKoIKaTH i abo ycyBaTu ii Big TapretHoi MPHK [27].
3okpema, MikpoPHK miR-19, oHKOreHHUII KOMIOHEHT
noainucTpoHHoi miR-17-92/0OncomiR-1, pasom 3 moa-
cbkuM aHTUreHoMm R (human antigen R — HuR) npurHi-
yye excrpecito MPHK aHnTnanonroruunoro Ras-romosnora
B (Ras homolog B — RhoB) y keparnHouurax npu Bruim-
Bi ynbTpadioneroBoro BunpoMiHioBaHHs. [Iporein HuR

MPHK TNF-a MPHK TNF-a
MPHK KLF4 MPHK KLF4 “ ﬁ
=1 , . > p
ATG miR-369-3p ATG Pu6ocoma  MIR-369-3p
PuGocoma miR-206 miR-206
Mponidepyrodi KNiTUHKU CnouuBarovi KNiTUHU
PucyHok 1. AktuByroyunii e npoteiHy FMR1 Ha TpaHcnsuiio [33]

@ |i!5!ii miR-328

MPHK c/EBPa ? — wpHK ciEspa O —>
A > A
ATG Pu6ocoma ATG Pu6ocoma

PucyHok 2. MiR-328-onocepeakoBaHa cekBecTtpauis nporeiHy PCBP2 Big MPHK [33]

MPHK kB-Ras2
mPHK IL-10

1000 s SN

ATG

Pub6ocoma

miR-125b
miR-4661

PucyHok 3. MikpoPHK-onocepenkoBaHe nigBuweHHs ctabinbHocti monekynu mPHK [33]
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3B’s13yeThes 3 enemeHTamMmu ARE 3’UTR minsnku MPHK
reHa RhoB. ABTopu BBaxaloTh, 1110 BTpaTa B3a€MO3B’SI3KY
Mmix npoteinoM HuR i MikpoPHK ycyBae miR-19-3anexHe
inrioyBanHs TpaHchsiuii MPHK rhoB npu Bruusi ynstpa-
(¢iosieToBOro BUIIPOMIiHIOBAHHS i CIIPUSIE AlONTOTUYHIM
Bimmosini [11]. I nmpukiagy momiOHOI ITocepeTHbOI aK-
tuBaiii MikpoPHK-inriooBanoi tpancisuii MPHK momani
B TaOI. 2.

AKTUBALS TOAHCASLIT 30 POXYHOK
MiKpOPHK-iHriGyBaHHS penpecopHux
npoTeiHiB

MikpoPHK, wmimensmu skux € MPHK npupomHux
pernpecopiB, CIpUSIOTh aKTMBAaLii TpaHcsiii. 30KpeMa,
miR-378f (5’-acuggacuuggagccagaag-3’), 1110 KOAYE MOCJTi-
JIOBHICTb, sIKa JJoKajli3oBaHa Ha xpoMocoMi 1 [15], cripusie
ekcrpecii hakropa TpaHckpuriii MyoD, 110 6epe yyacTb
y TpaHchopmallii hidpob6aacTiB y KIITHHY TIaaAKUX M’ SI3iB.
Bcranosneno, mo nigsuieHHs ekcrpecii miR-378 inoykye
TPAHCKPUIILIITHY aKTUBHiICT MyoD 1uissXxom caiijieHCUH-
ry iioro anraronicta MyoR, Tomy 1o 3’-HeTpaHcIbOBaHa
ningaka MPHK MyoR MmicTuTh cailT mpsiMoro 3B’ sI3yBaHHS

g miR-378 [10]. MikpoPHK miR-145 npurHiuye exc-
npecito cBoro winbooro reHa KLf4 (Krippel-like factor
4), AKUii 3MaTHUI TIPUTHIYYBATH €KCIIPECilo MiOKapIuHY.
Otxe, mocuieHHs1 excnpecii miR-145 cynpoBoaxXyeTbest
aKTHUBAIl€I0O TPAHCIISALIT MiOKapAWHY, IO iHAYKYE IMPOJIi-
(depatito i mirpatito riagkom’s130BUX KiaiTuH [30].

BucHoBKMU

Otxe, mikpoPHK-omocepenkoBana akTtuBailis TpaH-
cisuii MPHK moxe 6yTu mpsiMmoro abo ormocepeaKoBaHOIo.
[Ipsmumu  Bapiantamu  MmikpoPHK-omocepenkoBaHoi
aktuBaiii TpaHcaauii MPHK e wmikpoPHK-omocepen-
KOBaHa aKTHBallisl TpaHCJILI, 110 acoliiioBaHa 3 0CO-
OJIMBOCTSIMU CTaHy KJITUHM (€(PeKT CoYrBarovyol KIiTHU-
Hu); mikpoPHK-omnocepenkoBaHa macTka isi IpOTEiHY
PCBP2; miR-346-omnocepeakoBaHa aKTHBALIisl TPAHCIISIIIi
pelienTop-B3aEmMoiitouoro TmpoteiHy 140; migBUILEHHS
crabinbHOCTI Mosekyau MPHK. OmnocepenkoBana wi-
kpoPHK-omocepenkoBana akrtuBailiss TpaHcisii MPHK
BimOyBa€eTbcsl 4epe3 (akTopu, IO CEKBECTPYIOTH Mi-
kpoPHK u4u xonkypyiots 3 MikpoPHK, abo 3a paxyHok
MikpoPHK-iHTiOyBaHHS perpecopHUX MPOTEIHiB.

Ta6nunus 2. OnocepenkoBaHa akTuBayis MikpoPHK-iHri6osaHoi tpaHcnsauii MPHK [32]

MikpoPHK TapretHa mPHK Perynsuia ekcnpecii
Brians nogcbKoro aHTUreHy R
. MopyleHHs B3aeM0O3B’a3Ky MiR-19 3 npoteiHom HUR ycyBae miR-19-3anexHe iHriéy-
miR-19 RhoB
BaHHA TpaHcnauii MPHK aHTManontotnyHoro ¢daktopa RhoB
Y BiANoBiAb Ha aMiHOKUCIOTHE ronofyBaHHSA BiabyBaeTbCa 3B’'A3yBaHHA nNpoTeiHy HUR
. 3 3’'UTR MPHK KaTioHHOro amiHoKncnoTHoro TpaHcnoptepa (CAT-1 a6o SLC7A1), wo
miR-122 SLC7A1 L . . L
nepewkKoaxae ii acouiauii 3 miR-122 i npu3BoanTb 40 penoKanisauii MPHK SLC7A1 3
P-Tineub Ao nosnicom
Y LeHAPUTHUX LIMNUKaxX HEMPOHIB y BiANOBIAb Ha Ait0 EKCTpaLEentoNnsapHUX NogpasHu-
miR-134 LIMK1 KiB npoTeiH HUR 3B’A3yeTbcs 3 MPHK KiHa3un-1, wo mictutb gomeH LIM (LIM domain
kinase 1 — LIMK1) i npocTopoBO ycyBae Mosiekyny miR-13, iKa NpuUrHidye TpaHcasLio
miR-548¢-3p TOP2A I'IpOTelH HuR niacuntoe TpaHensuito MPHK TOP2A 3a paxyHOK NpsMOT KOHKYpeHLii 3
miR-548c-3p
Briaus iHri6itopy mikpoPHK-onocepeakoBaHoi penpecii
Y nepBUHHMX 3apOAKOBUMX KNiTUHAX iHriGiTop MikpoPHK-onocepeakoBaHoi penpecii
miR-430 Nanos1 Ta DND21 (DND microRNA-mediated repression inhibitor 1) 3ano6irae mikpoPHK-ono-
TDRD7 cepeaKoBaHOMY CalIEHCHHIY 3a paxyHOK 6/10KyBaHHA agocTyny miR-430 go 3'UTR
TapretHux MPHK
Brians TpaHcKpunTiB HKPHK
miR-19b PTEN TpaHckpunTt nceBaoreHa PTENA cnpusie gerpaaadii monekynu miR-19b, meToto fKoi €
MPHK PTEN
miR-20a KRAS TpaHckpunT KRAS1P cekBectpye miR-20a i cnpusie ekcnpecii MPHK KRAS
. 0CT4, SOX2, Josra HKPHK Linc-ROR 3B’a3yeTbcs 3 miR-145 i nepelukomkae ii B3aemogaii 3 MPHK-
miR-145 )
NANOG MilleHAMMU
MiR-485-5p BACE1L ,D,o’Bra HKPHK BAQEl-AS (IncRNA) 3B’s13yeTbcs 3 MPHK BACEL i 3ano6irae ii
3B’AA3yBaHHI0 3 MiR-485-5p
PeparyBaHHA MikpoPHK
miR-26a/b IL-6 ypVI/J,MHIJ'.I"IOBaHHﬂ 3’-KiHUS monekyn miR-26a/b NpunuHSE ix penpecuBHy fito i cnpuse
ekcnpecii MPHK IL-6
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KonduikT inTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-
HiCTbh KOH(JIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JIEHOCTI MIPY MiArOTOBIi JAHOI CTATTi.
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Mechanisms of action of cytoplasmic microRNAs.
Part 6. MicroRNA-mediated translation activation

Abstract. In the scientific review, the mechanisms of action
of cytoplasmic miRNAs, namely miRNA-mediated activation
of translation, are given. To write the article, information was
searched using Scopus, Web of Science, MedLine, PubMed,
Google Scholar, EMBASE, Global Health, The Cochrane Library
databases. Examples of direct activation of mRNA translation by
miRNA are presented. One of them is miRNA-mediated activa-
tion of translation, which is associated with the peculiarities of the
state of the cell (resting cell effect). It has been shown that protein
1 of the fragile X mental retardation (FMR1) syndrome, depend-
ing on the stage of the cell cycle, can participate in both inhibi-
tion and enhancement of translation. It is known that microRNAs
can influence the activity of RNP by binding to the RNA-binding
sites of specific mRNAs or directly to RBP molecules, directly in-
hibiting their activity. Poly (rC) binding protein 2 (PCBP2) is a
multifunctional adapter molecule that binds to RNA and DNA,
competing with other RNA-binding factors. The PCBP2 protein
limits translation initiation by preventing ribosome recruitment.

The authors provided information on miR-346-mediated activa-
tion of the translation of receptor-interacting protein 140. It is
emphasized that some miRNAs, preventing the degradation of the
mRNA molecule, increase the level of its stability, which is accom-
panied by an enhancement in their translation. MicroRNAs stabi-
lize specific mRNA targets, preventing the association of the ARE
element degradation factor, tristetraprolin, with mRNA. Data are
presented on the activation of mRNA target translation by factors
that sequester miRNAs or compete with miRNAs. Various intra-
cellular factors and proteins can enter into a competitive relation-
ship with miRNA and interfere with or remove it from the target
mRNA. It is known that activation of translation can occur due to
microRNA inhibition of repressor proteins. The authors indicate
that increased miR-145 expression is accompanied by activation
of myocardin translation, which induces the proliferation and mi-
gration of smooth muscle cells.

Keywords: microRNA; miRNA; miR; miRNA-mediated acti-
vation of translation; mRNA targets; repressor proteins; review
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