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Comparative study of eosinophil count
and mortality outcome in children
with COVID-19 infection and malignancy

Abstract. Background. Low eosinophile count is associated with higher mortality outcome in COVID-19 patients.
Malignancy comorbidity is also associated with higher mortality. While the role of eosinophils in this case remains
unclear, it is interesting to study them in COVID-19 with comorbid malignancy. This research analyzes the difference
between eosinophils and mortality outcome in children with COVID- 19 infection and comorbid malignancy. Materials
and methods. We conducted a cross-sectional study using medical record data on all paediatric patients aged 1 month
to 18 years who had confirmed COVID- 19 infections and were hospitalized from January to December 2021. The study
cannot include patients for whom complete blood data is not available. Results. We obtained a total of 152 medical
records of patients confirmed to have COVID- 19. Eighty-eight patients were male, 63 patients had comorbid malignancies
(41.4%), and 17 patients died (11.2 %). The most common complications found were acute lymphoblastic leukaemia
(19.1 %) and carcinomas (17 %). The percentage and absolute eosinophils significantly influenced the patient’s outcome.
We then distinguished between blood malignancy and carcinoma. There were significant differences between eosinophil
count in patients with comorbid carcinoma regarding survival and death outcomes. Conclusions. The percentage and
the absolute number of eosinophils have a difference in the outcome of life or death in children with COVID- 19 infection

and malignancies.

Keywords: percentage; absolute count; eosinophils; COVID- 19; outcome; malignancy; carcinoma

Introduction

Coronavirus disease 2019 (COVID-19) is an extraordi-
nary event that has occurred in the world in the last few years.
The world first discovered it in 2019, and it became a global
pandemic in Wuhan, China, in February 2022. COVID-19
is said to be a virus related to pneumonia outbreaks and was
designated by the World Health Organization as the official
name of the virus [1].

Malignancy in COVID-19 patients is associated with a
high mortality rate, specifically 67 %. Both blood malignan-
cy and solid carcinoma can increase mortality in COVID-19
patients [2]. In a study of paediatric patients with COVID-19
in India at a tertiary hospital, 20 % had comorbid tubercu-
losis, 15 % acute lymphoblastic leukaemia (ALL), 6 % liver
abscess and 4 % had dengue. Death rate in ALL children
with COVID was found to be 36 % [3]. Comorbidities great-

ly influence the COVID mortality in children, and it is ne-
cessary to know more about their distribution.

In recent years, eosinophils have been associated with
the host immune response to fungi, bacteria, and viru-
ses [4]. The COVID-19 virus has been linked to its role in
changing eosinophils. Eosinophils in the respiratory tract
act as antigen-presenting cells, presenting viral antigens to
trigger a specific immune response [5]. In COVID-19 in-
fection, eosinopenia is associated with more severe patient
clinical conditions and a higher mortality rate than others
[6]. Eosinophils also experience changes in number when
compared in malignant and normal children. In solid malig-
nancies, there is a decrease in eosinophil levels in the blood
associated with infiltration into the tissues [7]. However, in
blood malignancies, eosinophils increase in number, both
due to the primary effect of multiplying the eosinophil pro-

© «3nopos'a gutuHi» / «Child's Health» («<Zdorov'e rebenkar), 2024
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genitor cells themselves and the secondary effects of expo-
sure of the bone marrow to cytokines from malignant cells,
which trigger replication of blood cell progenitors [8].

The relationship between malignancy and COVID-19
has been widely studied. Researchers have also extensively
explored the relationship between eosinophils and morta-
lity and morbidity in COVID-19 patients. However, there
is currently no research examining specific eosinophils for
malignancy in COVID-19 patients. Given the existing stu-
dies on eosinopenia in COVID-19 patients and the impact
of malignancy on eosinophils, we need to conduct additio-
nal research to understand the eosinophil response in pa-
tients with both COVID-19 and malignancy. Therefore, it
is important to carry out research regarding eosinophils in
paediatric patients with COVID-19 in general and in chil-
dren who have comorbid malignancies.

Materials and methods

This research is a cross-sectional study using medical re-
cords of paediatric patients with COVID-19 infection detec-
ted by swab polymerase chain reaction who were treated at the
Children’s Inpatient Installation, RSUD Dr. Soetomo, Sura-
baya. Data collection was carried out for 2 months, namely
February-March 2023, from medical records of children with
COVID-19 in the paediatric inpatient department of the
Children’s Health Sciences, RSUD Dr. Soetomo, Surabaya.

The population in this study were children treated in the
paediatric inpatient ward, Department/SMF of Children’s
Health Sciences, RSUD Dr. Soetomo, Surabaya. The
samples were all medical records of children with COVID-19
who were treated at RSUD Dr. Soetomo between January 1,

2021, and December 31, 2021, and have met the inclusion
criteria. The latter were as follows: medical records of chil-
dren aged 1 month to 18 years with COVID-19 infection
treated at RSUD Dr. Soetomo, positive polymerase chain
reaction data for COVID-19. The exclusion criteria were
complete blood laboratory data being absent or eosinophils
not being found. The withdrawal criteria for this study are
that the patient is forced to go home so that the outcome of
life or death is unknown.

Data taken from medical records included basic patient
data, comorbid malignancies, their types, percentage of
eosinophils and absolute eosinophils. The data is collected
by the researcher and entered in a special data sheet. The
research data is presented in written and tabulated form,
then the data is entered into the SPSS program for statisti-
cal analysis. Normality of the distribution was studied using
Kolmogorov-Smirnov test, two group distribution test if
normal using unpaired T test, if not normal using Mann-
Whitney U test; test of more than two groups if they are nor-
mal using ANOVA, if not normal using the Kruskal-Wallis
test. All studies were carried out at a significance level of
p < 0.05 for two-tailed tests.

This research has received a certificate of ethical suita-
bility from the Health Research Ethics Committee of RSUD
Dr. Soetomo, Surabaya, with ethical certificate number
1259/LOE/301.4.2/111/2023.

Results

In total, there are 152 children being treated with a di-
agnosis of COVID-19 from January to December 2021.
Among the patients, there were 63 children (41.4 %) who

Table 1. Basic characteristics of research subjects

. Eosinophils, % Eosinophils, abs. (/mm?)
Variable
Median (min-max) | p Median (min-max) | p
Gender
Male 0.400 (0-7.1) 0.2872 30 (0—2120) 0.339¢
Female 0.550 (0-13) 550 (0-1230)
Age, years
<1 1.200 (0-13) 0.069° 200 (0-2120) 0.046*
1-5 0.200 (0-10.7) 25 (0-670)
6-10 0.450 (0-6.5) 35 (0-630)
11-18 0.400 (0-7.1) 30 (0-700)
Pneumonia
Yes 0.200 (0-7.1) 0.032* 20 (0—2120) 0.1782
No 0.500 (0-13) 40 (0-1230)
Malignancy
Blood 0.1 (0-6.1) < 0.001* 10 (0-560) 0.008*
Carcinoma 0.45 (0-10.7) 25 (0-700)
No 0.6 (0-13) 60 (0.—2120)
Outcome
Alive 1.374 (2.241) - 0.151 (0.272) -
Death 0.329 (0.481) 0.032 (0.047)

Notes: * — significant result (p < 0.05); 2 — tested using Mann-Whitney; * — tested using Kruskal-Wallis.
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had a malignant condition, while 89 children (58.6 %) were
without comorbid malignancies (Table 1).

Most hospitalized children are male — 57.9 %. The ma-
jority of patients treated (78.3 %) did not experience pneu-
monia. The death rate reached 11.2 %. There were no sig-
nificant differences between gender groups in terms of the
outcomes. The analysis shows that children under 1 year
of age have the highest median percentage of eosinophils,
namely 1.200 %, compared to other age groups, although
this difference is not statistically significant (p = 0.069).
However, the absolute number of eosinophils in these chil-
dren was statistically higher than in other age groups with
a median of 200/mm? (0—2120/mm?) and p = 0.046. In
general, malignancies showed significant differences in out-
comes (p =0.032 and p = 0.008).

More than 90 % of treated patients have comorbid con-
ditions. The most common comorbidity found was ALL in
29 children (19.1 %). There was a significant difference be-
tween patients with and without comorbidities in terms of
percentage of eosinophils (p = 0.009) and absolute eosino-

phils (p = 0.006). The median percentage of eosinophils in
patients without comorbidities was 0.8 % with an absolute
value of 150, which was higher than in patients with co-
morbidities. Patients with ALL had a low median eosino-
phil percentage of 0.1 % and an absolute value of only 10.
Eosinophils in other comorbidities such as other blood ma-
lignancies, abdominal carcinoma, and lupus nephritis also
tended to be low (Table 2).

We performed the Mann-Whitney test to assess the in-
fluence of differences in percentage and absolute eosinophils
in patients with malignancy on patient outcomes (Table 3).
For the group with comorbid malignancies, absolute eosino-
phils showed a significant difference, with children who died
having a lower median value of 10/mm? (p = 0.026). When
assessed by subgroup, significant differences were found in
children with carcinoma, with lower median and absolute
percentage of eosinophils (p = 0.002 and p = 0.005, respec-
tively).

We conducted further analysis using the ROC curve,
specifically focusing on the carcinoma group. The results

Table 2. Characteristics of comorbidities in hospitalized COVID- 19 patients

. . Eosinophils, % Eosinophils, abs.
Diagnosis N (%) - -

Median p Median p

Without comorbidities 10 (6.6) 0.8 0.009 150 0.006

Acute lymphoblastic leukemia 29 (19.1) 0.1 10
Other blood malignancy 6 (3.9) 0.2 35
Abdominal carcinoma 7 (4.6) 0.1 10
Intracranial carcinoma 3(1.9) 0.6 40
Osteosarcoma 2(1.3) 0.35 20
Other carcinoma 16 (10.5) 0.6 20
Diabetes mellitus 3(1.9) 0.2 10
Lupus nephritis 7 (4.6) 0.1 10
Surgery 14 (9.2) 1.35 110
Other 55 (36.2) 0.7 60

Table 3. The impact of different eosinophil profiles on outcomes in children with COVID-19

. Outcome, median (min-max)
Variable - o]
Alive | Death
Without comorbid malignancy (n = 89)
Eosinophils, % 0.6 (0-13) 0.7 (0-1.4) 0.353
Eosinophils, abs. (/mm3) 55 (0-2120) 90 (0-150) 0.411
Malignancy (total, n = 63)
Eosinophils, % 0.2 (0-10.7) 0.1 (0-1.1) 0.052
Eosinophils, abs. (/mm3) 30 (0-700) 10 (0-90) 0.026*
Blood malignancy (n = 35)
Eosinophils, % 0.1 (0-6.1) 0.1 (0-1.1) 0.856
Eosinophils, abs. (/mm?3) 10 (0-560) 10 (0-90) 0.654
Carcinoma (n = 28)
Eosinophils, % 0.6 (0-10.7) 0.05 (0-0.10) 0.002*
Eosinophils, abs. (/mm3) 60 (0-700) 5 (0-20) 0.005*

Note: * — significant result (p < 0.05).
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indicate that both the eosinophil percentage and absolute
values are of high quality. The eosinophil percentage was
more effective for clinical use (AUC 0.841 vs. 0.791).

Discussion

This research obtained sample results of 152 data from
medical records of paediatric patients with COVID-19 who
were hospitalized in the children’s room at Dr. Soetomo
Hospital from January 2021 to December 2021. It was found
that 12.5 % were < 1 year old, 27.6 % aged 1—5 years, 26.3 %
aged 6—10 years, and 33.6% aged over 10 years. This research
is slightly different from data on Indonesian COVID-19
paediatric patients reported in 2020, namely that there were
38 % children aged < 1 year, 23 % of 1-5 years old, 13.6 %
of 6—10 years old, and 26 % of patients aged 10—18 years.
In 2020, reports indicated that children aged less than 1
year made up most patients [9]. This can occur because the
data reported by Indonesia for 2020 is total and not divided
based on hospitalized patients. However, this study focused
on inpatient data, which may lead to variations in patient
distribution. For gender, 57.9 % of hospitalized paediatric
COVID-19 patients were male. This aligns with the data
from Medan, which showed that most patients were boys,
accounting for 57.3 % [10]. In general, the gender ratio of
patients receiving treatment remains consistent. This study
determined the diagnosis of pneumonia based on clinical
and chest radiograph results. Among all hospitalized pae-
diatric COVID-19 patients, 21.7 % had pneumonia. There
was a difference from other studies reported that 56 % of
chest scans of hospitalized patients with COVID-19 were
abnormal [11].

The study results show the percentage and total num-
ber of eosinophils according to their specific characteristics.
There were significant differences in the percentage and ab-
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Figure 1. The ROC analysis of eosinophil percentage
and eosinophil absolute in the carcinoma group

solute eosinophils between patients with comorbidities. We
described children without comorbidities and those under-
going surgery as having higher levels. This study yielded a
significant difference between eosinophils and outcomes. It
hypothesized that there would be differences in the percen-
tage and absolute eosinophils based on the outcome of life
and death. The percentage and absolute eosinophils were
lower in dead outcomes compared to live ones. This is in
accordance with 3 previous studies, which found a relation-
ship between decreased eosinophils and outcomes [12—14].
In other studies, the number of eosinophils was associated
not only with mortality, but also with disease severity. Re-
searchers found a correlation between the severity of hospi-
talized COVID-19 patients and eosinopenia [15]. Another
study tracked the eosinophil value on daily clinical condi-
tions and found a correlation between an increase in eo-
sinophils and the patient’s clinical improvement [16]. Apart
from COVID-19, a decrease in eosinophils is also detected
in pneumonia in general. It was found that pneumonia pa-
tients who had eosinopenia were more likely to have C-re-
active protein levels > 50 than those without eosinopenia.
The association with mortality was also greater, with an odds
ratio of 2.2 (1.1—4.3) [17]. Persistent eosinopenia in pneu-
monia patients was also associated with an increased risk of
death in another study with hazard ratio of 8.9, confidence
interval of 3.46—22.9 [18].

Further analysis revealed that eosinophils significantly
influenced the outcomes in both the solid malignancy and
COVID-19 groups. There was no previous studies that spe-
cifically assessed the relationship between eosinophils and
the outcome of COVID-19 infection in malignancy. There
is available research on eosinophils in solid malignancies.
Lower eosinophils in blood are associated with their infil-
tration in carcinoma [8]. From the ROC analysis result, it
shown that eosinophil percentage has an AUC greater than
0.8. It was clinically useful to predict the outcome in the car-
cinoma group [19].

The role of eosinophils in COVID-19 infection is not yet
known with certainty, but the effect appears to be multifac-
torial. In general, eosinophils can recognize viruses and act
as cells that present antigens to the mucosa [20]. In mouse
studies, it was found that the virus activates airway eosino-
phils, increases degranulation, and upregulates antigen-
presenting cell markers [21]. Eosinophils appear to play a
protective role, with a decrease in their number indicating
their use in overcoming infection. However, the autopsy
examination of COVID-19 patients revealed no eosinophil
infiltration in the lung tissue [22]. Therefore, the precise role
of eosinophils in COVID-19 infection remains unproven.
Eosinopenia itself is mostly not found in malignancies but
most often occurs in allergies and reactions to drugs [23].

Found in the blood malignancy group, eosinophils were
not significant for outcome. There was no specific research
on this topic. However, in blood malignancies, eosinophil
levels vary, from eosinophilia > 500 to low numbers reaching
0 [24]. In leukaemia patients who had completed treatment,
there was a decrease in eosinophil levels in the relapse group
compared to the remission group [25]. This variation is
thought to cause insignificant eosinophil values in the blood
malignancy group.
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As mentioned, there have been many studies examining
eosinopenia impact on mortality. However, specific research
assessing the eosinophil profile effect on mortality in pae-
diatric COVID-19 patients has not yet been obtained. We
hope that this research can bridge this gap.

Out study revealed several limitations. First, data was not
taken from laboratory measurements, which were not car-
ried out regularly until the patient went home. The data col-
lected was only taken once when pneumonia was diagnosed
with COVID-19, there was no data on the day of'illness. The
number of samples collected remains relatively small.

Conclusions

In children with COVID-19 and comorbid malignan-
cies, there were differences in percentage and absolute eo-
sinophils based on survival and death outcomes. Further re-
search needs to be carried out with non-COVID-19 control
samples. In addition, it is necessary to measure eosinophils
on specified days of illness, periodically until discharge and
compare it with the patient’s clinical improvement. Finally,
it is necessary to carry out research regarding eosinophils in
respiratory tract infections other than pneumonia.
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MNopiBHAAbHE AOCAIAXEHHS KiAbKOCTi €03MHO®IAIB T CMEPTHOCTI
B Aiten 3 iHpekuieto COVID-19 i 3A0SIKiCHUMU HOBOYTBOPEHHSIMU

Pesiome. Axkrtyambhicts. Husbka KinbkicTh eo3uHoQinis
MoB’si3aHa 3 BUIIOI CMepTHicTio marieHTiB i3 COVID-19.
CynyTHI 3705KiCHI HOBOYTBOPEHHSI TaKOX aCOIIOIOThCSA 3i
3POCTaHHSAM CMEPTHOCTi. X04a pojib €03MHOMDIIIB Y LIbOMY BU-
MajaKy 3aJMIIAETbCS HE3PO3YMINOl0, LiKaBO BUBUUTU IX TMPHU
COVID-19 Ha T1i KOMOpPOITHUX 3JIOSKICHUX HOBOYTBOPEHb.
VY wmiii po6oTi mpoaHai3oBaHO piBeHb €03MHOMDINIB Ta cMepT-
HicTh y aiteit 3 iHbekuiero COVID-19 ta cynyTHiMu 310sKic-
HUMU HOBOYTBOpeHHsiMu. MaTtepianu Ta metoau. [IpoBeneHo
TepexpecHe MOCTiIKeHHS] 3 BUKOPUCTAHHSM JaHUX MEIUYHOL
MOKyMEHTAaIlii BCiX MemiaTpUIHMX Ialli€HTIB BikoM Bim 1 mics-
s 1o 18 pokis, siki Mmanu minTeepaxkeHny iHdexiito COVID-19
i OyaIM rocrmitajizoBaHi B Iepiof 3 ciuHs mo rpyaeHb 2021 poky.
BukiioueHo maiieHTiB, MOBHI AaHi aHali3y KpOBi SIKUX Oyiau
BincyTtHi. Pe3yabTaTu. 3araiom orpumano 152 mMeanuHi Kaptu

oci0, y skux miareepmkeHo COVID-19. Bicimaecst BiciM Oyiu
Y0JI0BivOi cTaTi, 63 Malli€eHTH MaTl KOMOPOiMHi 3JI0SKiCHI HO-
BoyTBOpeHHs (41,4 %), 17 xBopux nomepnu (11,2 %). Haiino-
IIMPEHIIUMU YCKIAAHEHHSIMM OYyIU rocTpuit JiMmdobiacTHUt
neiko3 (19,1 %) ta kapumaomu (17 %). [poueHTHUIi i abco-
JIIOTHUIM BMICT €03WHOMINIIB CYyTTEBO BIUIMHYB Ha pe3yJIbTaTH.
Po3pi3HaIM 3105KiCHI 3aXBOpIOBaHHS KPOBOTBOPHOI CUCTEMM
i KapuuHoMmy. ICHyBalM 3HauHi BiIMiHHOCTI MiX KiJIbKiCTIO
€03MHOGMIIIB y MAILEHTIB i3 CYMyTHbOIO KaplMHOMOIO OO0
pe3yNbTaTiB BUXKMBAHHS Ta cMepTi. BucHoBKM. Bimcotox Ta
a0bCoJIIOTHA KiTbKICTh €03MHOMINIB BIIMBAIOTh Ha PE3yabTaT
(BUXXKMBaHHS abo cMepThb) y niteit 3 iHpekuiero COVID-19 ta
3JI0KiCHUMU HOBOYTBOPEHHSIMU.

Ki11040Bi ¢J10Ba: BincoTox; a6COMOTHA KiTbKiCTh; €03MHOMININ;
COVID-19; pe3ynbrar; 37m0sIKicCHe HOBOYTBOPEHHSI; KaplITHOMa
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Coexistence of accompanying autoimmune diseases

in adolescents with autoimmune thyroiditis

Abstract. Background. Autoimmune thyroiditis (AIT) is the most common cause of goiter and acquired hypothyroi-
dism in children and adolescents living in iodine-sufficient regions. Most studies, which investigated the coexistence of
AIT and other autoimmune diseases, were conducted in the adult patient population, and examined the prevalence of AIT
in nonthyroid autoimmune diseases. The purpose of the study was to investigate the coexistence of other accompanying
autoimmune diseases in adolescents aged 14— 18 years who were diagnosed and followed up at the Ukrainian Scientific
and Practical Centre of Endocrine Surgery, Transplantation of Endocrine Organs and Tissues of the Ministry of Health

of Ukraine. Materials and methods. A total of 110 patients aged 14— 18 years diagnosed with AIT were examined. Their
age at admission, sex, family history, complaints at admission, comorbidities, physical examination and laboratory fin-

dings, clinical follow-up information were retrospectively reviewed. Results. Of the 110 patients, 74.6 % were female and
25.4 % were male, with a mean age of 15.9 + 2.1 years. A total of 9 (8.2 %) of the patients had overt hypothyroidism, 29
(26.4 %) had subclinical hypothyroidism, and 72 (65.4 %) had euthyroidism. High level of thyroid peroxidase antibo-

dies was detected in 108 (98.2 %) patients, and 81 (73.6 %) had high thyroglobulin antibody levels (Tg-Ab). There was
a family history of autoimmune disease in 43.6 % of cases. Autoimmune diseases accompanying AIT were present in

29 (26.4 %) of patients. The most common of them were type 1 diabetes (17.3 %), celiac disease (2.7 %), skin diseases
(8.2 %), and rheumatologic diseases (2.7 %). The mean age of AIT patients with and without concomitant autoimmune

disease was similar. In both groups, female sex was dominant. The rate of subclinical hypothyroidism was statistically
significantly elevated in the group without accompanying autoimmune disease (p < 0.001). A statistically significant
relationship was found between elevated Tg-Ab and concomitant autoimmune disease. The prevalence of accompanying
autoimmune disease was increased 2.34 times in patients with elevated Tg-Ab levels. Conclusions. Autoimmune diseases,

especially TIDM and skin diseases, are associated with AIT. There is an increased risk of autoimmune disease in AIT
that affects both sexes. Regular follow-up of AIT patients with elevated Tg-Ab levels for autoimmune disease development
is important in terms of earlier diagnosis of diseases.

Keywords: autoimmune thyroiditis; autoimmune diseases; type I diabetes mellitus; adolescents; anti-thyroid peroxi-

dase antibody; anti-thyroglobulin antibody

Introduction

Autoimmune thyroiditis (AIT) is the most frequent
cause of acquired thyroid dysfunction. AIT is characte-
rized by the presence of thyroid-specific autoantibodies,
more commonly anti-thyroperoxidase antibodies (TPO-
Ab) in the serum and the typical inhomogeneous echo-
structure of the thyroid on a thyroid ultrasound examina-
tion. AIT can for a long time be accompanied by normal

thyroid function and hypothyroidism can only progres-
sively be established [1].

After the onset of puberty, AIT affects females with a
higher incidence than males, while during the prepubertal
period there is not such a clear preponderance of affected
females [2]. AIT can occur either isolated or in the context of
other autoimmune disorders, such as type 1 diabetes mellitus
(T1DM), celiac disease, alopecia areata, vitiligo, etc. [3].
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Especially at the pediatric age, a higher incidence of AIT
is also observed in the context of specific genetic syndromes,
such as trisomy 21 (Down syndrome), Klinefelter syndrome,
Turner syndrome, or 22q11.2 deletion syndrome. Neverthe-
less, although thyroid dysfunction may also be observed in
other genetic syndromes, such as Prader-Willi or Williams
syndrome, the thyroid dysfunction in these syndromes is not
the result of thyroid autoimmunity [1].

Although autoimmunity plays roles in the pathogenesis,
genetic predisposition and environmental factors are also
important [4]. AIT is an autoimmune disorder that pre-
sents with or without signs or symptoms of hypothyroidism,
often with a painless goiter, and is associated with elevated
TPO-Ab. Patients with AIT and overt hypothyroidism are
generally treated with lifelong thyroid hormone therapy.
The application to a physician may be because of clinical
findings based on decreased thyroid functions, e.g. goiter,
weakness, dry skin, constipation, decreased academic per-
formance or non-thyroid causes, e.g. alopecia, vitiligo,
atopy, and depression [5]. In AIT, clinical manifestation
may range from euthyroidism to overt hypothyroidism and
hyperthyroidism [6]. It is already known that cellular and
humoral immune response play roles in the pathogenesis of
AlT, and in its association with other autoimmune diseases
[7]. There are few studies reporting that AIT may be associ-
ated with non-thyroid autoimmune diseases. Most studies,
which investigated the coexistence of AIT and other auto-
immune diseases, were conducted in the adult patient popu-
lation, and examined the prevalence of AIT in nonthyroid
autoimmune diseases [8].

The purpose of the present study was to investigate the
coexistence of other accompanying autoimmune diseases in
patients with autoimmune thyroiditis.

Materials and methods

A total of 110 patients who were aged 14—18 years, di-
agnosed with AIT in the Ukrainian Scientific and Practical
Centre of Endocrine Surgery, Transplantation of Endocrine
Organs and Tissues of the Ministry of Health of Ukraine,
were included in the study. The age at admission, sex, fa-
mily history, complaints at admission, co-morbidity, physi-
cal examination, laboratory findings, and clinical follow-up
data of patients were reviewed retrospectively in their files.

The study was approved by the Ukrainian Scientific and
Practical Centre of Endocrine Surgery, Transplantation of
Endocrine Organs and Tissues of the Ministry of Health of
Ukraine Ethics Committee on January 17, 2024.

Inclusion criteria. The autoimmune disease symptoms
and laboratory findings in patients with AIT were recorded
as TIDM, celiac disease, arthropathies, connective tissue
diseases, skin diseases, Addison disease, multiple sclerosis,
inflammatory bowel disease, pernicious anemia, and auto-
immune hepatitis. Patients with missing file data and those
with chromosomal abnormalities were not included in the
study. The diagnosis of AIT was made with TPO-Ab and/or
thyroglobulin (Tg-Ab) positivity; and free thyroxine (fT,),
thyroid-stimulating hormone (TSH), and hemogram, fas-
ting blood glucose, AST, ALT, and lactate dehydrogenase
(LDH) values were examined in all cases. Thyroid ultraso-
nography (US) results of all patients were evaluated.

The positivity and numerical values of the TPO-Ab
(> 34 IU/ml) and Tg-Ab (> 115 IU/ml) antibodies of the
patients were also recorded. The positivity of one of the two
antibodies was sought for the diagnosis of HT. Clinically,
according to the thyroid hormone levels, euthyroidism was
classified as T, normal (0.75—1.27 ng/dl), TSH (0.27—
4.3 mU/I), subclinical hypothyroidism (fT,0.75—1.27 ng/dl,
increased TSH > 4.3 mU/l), overt hypothyroidism
(fT, <0.75 ng/ml, TSH > 4.3 mU/I), and hyperthyroidism
(fT, increased > 1.27 ng/dl, TSH suppressed < 0.27 mU/I).

Those who had signs of thyroiditis on thyroid US (in-
creased thyroid gland size or atrophy, hypoechogenicity,
nodularity separated with echogenic septa in the paren-
chyma, pseudonodules with lymphocytic infiltration and
irregularity in gland contours, increased or decreased vascu-
larization) were recorded.

Statistical analysis. The data analysis was performed with
the SPSS (Statistic Package for Social Sciences, Chicago, IL,
USA) 22.0 package program. Descriptive statistics were pre-
sented as mean =+ standard deviation for continuous variables,
and numbers and percentages for categorical variables. Whe-
ther the distribution of the continuous variables complied with
the normal distribution was evaluated with the Kolmogorov-
Smirnov test. When there was a normal distribution, the means
were evaluated with the Independent Samples T-test, and the
chi-square test or Fisher’s exact test was used to compare the
categorical variables. Factors associated with autoimmune di-
sease were analyzed with the logistic regression analysis, and
the results were considered statistically significant at p < 0.05.

Results

Among the 110 patients who were included in the study,
82 (74.6 %) were female, and 28 (25.4 %) were male, and had
a mean age of 15.9 + 2.1 years. There was a family history
of autoimmune disease in 48 (43.6 %) of the patients. It was
found that 72 (65.4 %) of the patients were euthyroidism.
Thyroiditis findings in thyroid ultrasonography were present
in all (100 %) patients. High level of thyroid peroxidase anti-
bodies (TPO-Ab) was detected in 108 (98.2 %) of the patients,
and high thyroglobulin antibody levels (Tg-Ab) were detected
in 81 (73.6 %). The mean TPO-AD antibody level was found
to be 483.1 £ 179.3 IU/ml, and the mean Tg-Ab level was
518.4 = 176.7 TU/ml. The demographic, clinical, and labora-
tory characteristics of the patients are given in Table 1.

Table 1. Clinical and laboratory characteristics
of patients with AIT (n=110)

Age (years), mean + SD (min-max) | 15.9 + 2.1 (14-18)

Sex, n (%)
Male 29 (26.4)
Female 81 (73.6)
Presence of family history, n (%) 48 (43.6)
Function status, n (%)

Euthyroidism 72 (65.4)
Hypothyroidism 9(8.2)
Subclinical hypothyroidism 29 (26.4)
Tg-Ab (IU/ml), mean + SD 518.4 £ 176.7
TPO-Ab (IU/ml), mean + SD 483.1 +179.3
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A total of 9 (8.2 %) of the patients had overt hypothyroi-
dism (elevated TSH, low fT,), 29 (26.4 %) had subclini-
cal hypothyroidism (elevated TSH, normal fT4), and
72 (65.4 %) had euthyroidism (normal TSH and fT4).

The most common complaint of the patients was swel-
ling in the neck at a rate of 16.6 %, weakness 13.9 %, weight
gain 10.1 %, paleness 10.1 %, tremor 6.7 %, chest pain
6.1 %, loss of appetite 5.5 %, palpitation 5.5 %, irregular
menstruation 26.4 %, hair loss 13.6 %, headache 24.6 %,
shortness of breath 3.6 %, constipation 3.6 %, and short
stature 7.3 %, respectively. There were no complaints in 18
patients (16.4 %), and they were diagnosed during routine
screening tests.

Autoimmune diseases accompanying AIT were present
in 29 (26.4 %) of the 110 patients. The most common au-
toimmune disease (T1DM) in the patients was with 17.3 %,
celiac disease with 2.7 %, skin diseases with 8.2 %, and
rheumatologic diseases with 2.7 %.

The mean age of the group with and without concomi-
tant autoimmune disease was similar (p = 0.621). Female
sex was dominant in both groups. However, the number of
male patients (27.6 %) was statistically significantly elevated
in the group with accompanying autoimmune disease than
in the group without (24.7 %) (p = 0.032) (Table 2).

The thyroid function status of the patients was similarly
euthyroidism in the group with and without concomitant
autoimmune disease.

However, although 69 % of patients with accompanying
autoimmune disease were found to be euthyroidism, 64.2 %
of them without concomitant autoimmune disease were eu-
thyroidism (p < 0.001). The rate of subclinical hypothyroi-
dism was elevated at a statistically significant level in the group
without accompanying autoimmune disease (p < 0.001).

Significant relations were detected between elevated
TPO-Ab and presence of concomitant autoimmune di-
sease. Statistically significant relations also were detected
between elevated Tg-Ab and accompanying autoimmune
disease (OR = 2.34, 95% CI; 1.18—4.58). The prevalence
of concomitant autoimmune disease increased 2.34 times in
patients with elevated Tg-Ab levels (Table 2).

Among the patients who had accompanying autoim-
mune disease, 27.6 % were male, and 72.4 % were female.

Discussion

It was shown in the present study that approximately
25 % of the patients aged 14—18 years who were diagnosed
with AIT had concomitant autoimmune diseases (most
commonly TIDM and skin diseases) accompanied by ce-
liac disease. It was also found that male and female patients
are at risk in the development of concomitant autoimmune
disease, and its prevalence increased 2.34 times especially in
patients with elevated Tg-Ab levels.

There are few studies which show the association of AIT
with non-thyroid autoimmune diseases [9—11].

R.M. Ruggeri et al. compared the data of 1053 patients of
whom 500 adult and 553 child/adolescent patients who had
newly diagnosed AIT, and showed that female sex was domi-
nant in both groups; however, this was significantly more in
adults. Hypothyroidism had an elevated percentage in adults
when compared to children/adolescents who had comorbi-
dities (41.5 vs. 26.9 %). It was also found that euthyroidism is
present in approximately half of the patients [4].

In the study of N. Shigesi et al., 10—20 % of patients
who were diagnosed with chronic autoimmune thyroiditis
and positive anti-thyroid antibodies in the general popula-
tion were female, and 1-2 % were male [12]. Similarly, a
female predominance was detected in the present study, and
65.4 % of the patients were euthyroidism at the time of diag-
nosis. The study supports our article.

Autoimmune diseases represent a family consisting of
different diseases, which share a common pathogenesis,
in which the immune system attacks its own body organs
[13]. In the study that was conducted by E. Ozsu et al., other
accompanying autoimmune diseases in the families of 106
patients that were followed up for AIT were examined and
it was found that 35.8 % of them had autoimmune thyroid
disease [14].

In the study of S. Gopalakrishnan et al., a family history
of autoimmune thyroid disease was detected in 18 (18.4 %)
of 98 patients who had AIT, 16 had family history of hypo-
thyroidism, and 2 had hyperthyroidism. There was a family
history of rheumatoid arthritis in 3 patients (3.1 %) [15]. In
the present study, when the family history of 110 patients
with AIT was examined, it was found that there was a posi-
tive family history of autoimmune disease in 43.6 % of the

Table 2. Concomitant autoimmune diseases in patients with AIT

No concomitant autoimmune | Concomitant autoimmune
FETEITEE T disease (n = 81) disease (n = 29) i
Age (years), mean = SD 16.1 + 1.8 (14-18) 15.7 + 1.9 (14-18) 0.621
(min-max)
Sex, n (%)
Male 20 (24.7) 8 (27.6) 0.032
Female 61 (75.3) 21 (72.4) )
Function status, n (%)
Hypothyroidism 6 (7.4) 3(10.3) 0.054
Subclinical hypothyroidism 23 (28.4) 6 (20.7) < 0.001
Euthyroidism 52 (64.2) 20 (69.0) <0.001
TSH (mU/l), mean + SD 7.6+3.8 7.9+4A1 0.827
TPO-Ab (IU/l), mean + SD 592.3 + 186.8 309.4 + 167.6 0.024
Tg-Ab (IU/l), mean + SD 319.4 + 162.3 723.8 + 193.1 0.019
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patients. This percentage was elevated than in other studies.
Similarly, the most common autoimmune disease in the
families of our patients was autoimmune thyroid disease.

The circulating TPO-Ab are considered the best sero-
logical markers for diagnosing AIT, and are found in 98.2 %
of AIT patients and are rare in healthy controls. TPO-Ab
titer correlates well with the number of autoreactive lym-
phocytes that infiltrate the thyroid and the degree of so-
nographic hypoechogenicity [16]. The Tg-Ab, which is the
most abundant protein of the thyroid gland, are less sensitive
and less specific than TPO-Ab [17].

In the present study, TPO-Ab was found in 98.2 % of
patients, and Tg-Ab was positive in 73.6 %, which means,
TPO-Ab antibodies were more common and at elevated
levels. Also in the present study, a statistically significant
relation was detected between elevated Tg-Ab and the pre-
sence of concomitant autoimmune disease the prevalence of
which was increased by 2.34 times in patients with elevated
anti-Tg levels.

The clinical characteristics of AIT include local and sys-
temic symptoms. When the profound and wide-ranging ef-
fects of thyroid hormones on most organs and tissues are con-
sidered, the symptoms of hypothyroidism are many and varied
[18]. In the study conducted by H. Demirbilek et al. with 162
children and adolescents who had AIT, the most common
complaint was found to be goiter (54.9 %) [19]. In the pre-
sent study of ours, similar to other studies, the most common
complaint of patients was goiter with a rate of 38.2 %.

Sex and age may be significant risk factors for the deve-
lopment of autoimmune diseases [20]. In the present study,
the mean age of the group with and without autoimmune
diseases as well as AIT was similar. Female sex was dominant
in both groups.

Regular follow-up of AIT patients (especially male sex
with elevated Tg-Ab levels) must be performed in terms of
the development of autoimmune diseases.

Conclusions

Autoimmune diseases, especially TIDM and skin di-
seases, are associated with AIT. There is an increased risk of
autoimmune disease in AIT that affects both sexes. Regu-
lar follow-up of AIT patients with elevated Tg-Ab levels in
terms of autoimmune disease development is important in
terms of earlier diagnosis of diseases.
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YikpQiHCbKY HQYKOBO-MPAKTUYHNM LIEHTO EHAOKPWHHOI XipYPril, TOGHCAAQHTALT @HAOKPWHHVX OPraHiB i TkaHuH MOG3 YikpaiHu,

M. Kuis, YkpaiHa

Komop6iaAHi ABTOIMYHHI 30XBOPIOBAHHS B MIAAITKIB 3 ABTOIMYHHUM TUPEOTAUTOM

Pesiome. Axmyaavnicmo. Asroimynnuii tupeoimur (AIT) €
HaAWMOIIMPEHIIIO MPUYMHOI0 300a i HaOyTOro TilMOTUPEO3y B
MiTeN Ta MiMTITKIB, SIKi MPOXMBAIOTh Y 10103a0e3MeUYeHuX peri-
oHax. BijblUicTh HOCHIIKEHD, Y SIKMX BUBYIM KOMOPOIIHICTH
AIT Ta iHIIMX aBTOIMYHHMX 3aXBOPIOBaHb, IPOBOMWIINCSI CEPEI
IOPOCIMX MAIi€HTIB i BCTaHOBIIOBaAU MouupeHicts AIT mpu
HETUPEOIIHMX aBTOIMyHHUX posnanax. Mema docaioxcenns: -
3HAYEHHST HAsIBHOCTI iHIIMX CYIYTHIX aBTOIMyHHUX 3aXBOPIOBaHb
y muITKiB 14—18 pokiB, sIKi mepeOyBasid IIifl CIIOCTEPEXKEHHIM
B YKpaiHChbKOMY HayKOBO-TIPAKTUYHOMY LIEHTPi €HIOKPUHHOI
Xipyprii, TpaHCIUIaHTalil eHIOKPUHHUX opraHiB i TKaHuH MO3
Vkpainu. Mamepiaiu ma memoou. O6crexeno 110 mauieHTis Bi-
KoM 14—18 pokiB i3 miarnozoM AIT. Jlo yBaru Opaiu ckapru, BiK
XBOPMX HA MOMEHT TrocmiTani3alii, cTaTb, POAMHHUI aHAMHE3, Ha-
SIBHICTb CYMYTHiX 3aXBOPIOBaHb, TJAOOPATOPHi MapaMeTpHu, a TAKOX
NaHi KJIiHiYHOTO oryisiny. Pesyasmamu. 3i 110 manienriB 74,6 %
Oy XiHouoi crati, 25,4 % — 40JI0BivOI, CepeiHiil BiK CTAaHOBUB
15,9 £ 2,1 poky. 3aranom y 9 (8,2 %) naitieHTiB OyB SIBHUI TiMOTH-
peos, y 29 (26,4 %) — cyokiHiuHMiA rinoTupeos, y 72 (65,4 %) —
eyTupeo3. Bucokuit piBeHb aHTUTIJ 10 TUPEOITHOI NEPOKCUIA3U
BusiByieHO B 108 (98,2 %) oci6, BUCOKMIt piBeHb AHTUTIJI 10 TUPEO-
rnooyaiHy (AT-TT) — y 81 (73,6 %). ABTOiMyHHE 3aXBOPIOBAHHS

B POIMHHOMY aHaMHe3i 0yJ10 B 43,6 % nauieHTiB. ABTOIMYHHI 3a-
XBOPIOBaHHSI, 1110 cynpoBoaxkytoTh AlT, HasiBHi B 29 (26,4 %) BU-
naakax. HaiimommpeHimyMu 3 HUX Oyau LyKpOBUi niaGeT 1-ro
tuny — 17,3 %, ueniaxis — 2,7 %, 3axBoproBaHHs iKipu — 8,2 %,
peBmaroJjioriuHi 3axBopioBanHst — 2,7 %. CepejiHiii BiK Mali€HTIB
3 AIT Ta cynmyTHiM aBTOIMyHHUM 3aXBOPIOBAHHSM i 6€3 HbOTO He
BiZpi3HsIBCs. B 000X rpymax 1oMiHyBaIv Nali€HTKM XiHOYOi CTaTi.
Yacrora cyOKJIiHIYHOTO TiMOTUPeo3y Oysa CTAaTUCTUYHO Biporil-
HO BUIIIOIO B TPy 6e3 CyMyTHbOrO aBTOIMyHHOTO 3aXBOPIOBAH-
Ha (p < 0,001). BusiBieHO CTaTUCTUYHO 3HAYYIIWM 3B’SI30K MixX
30iabeHuM piBHeM AT-TT i KoMopOinHOIO aBTOIMYHHOIO MaToO-
Jsiorieto. [TowmpeHicTh CyrnmyTHLOrO aBTOIMYHHOTO 3aXBOPIOBAHHS
3pocTtana B 2,34 pa3a B Malli€HTiB i3 migBuineHUM piBHeM AT-TT.
Bucnoexu. ABToiMyHHI 3aXBOpIOBaHHSI, OCOOJMBO ILIYKPOBUIA
niabet 1-ro TUMy i 3aXBOproBaHHS LIKipu, NoB’s3aHi 3 AIT. IcHye
MiZABULLEHUI pU3UK aBTOIMYHHOI naroJorii npu AIT He3anexHo
Bix cTarti. BaximBe 3HaUeHHsI 111 paHHBOI JiarHOCTUKM Ma€ pe-
TyJISIpHE criocTepekeHHsT 3a ocobamu 3 AIT i migBUILIEeHUM piBHEM
AT-TT 11010 pO3BUTKY iHIIKMX aBTOIMyHHMX 3aXBOPIOBAHb.
Ki10490Bi ci0Ba: asroimyHHuMil TMPEOinUT; aBTOIMYHHI 3aXBO-
PIOBaHHS; IyKPOBUil AiabeT 1-To TUITY; IMiTITKY; aHTUTIJIA 0 TH-
peoiaHOoI MepOKCUAA3H; aHTUTIJIA 10 TUPEOTIO0YTiHY
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CuHeprig peabiAiTauii CTpec-acoLinoOBAHMX PO3ACAIB
Ta [Pl y AiTen WKIAbHOrO BiKY B YMOBOX BOEHHOIO CTOHY
B YKPQIHI

Pestome. Axmyaavnicmo. 3nauna wacmuna dumsauoeo nacesenns Yipainu cmpayxcoae 8i0 cmpec-acoyiiioganux
po3nadie, w0 npu3eo0sIMs 00 Cepilo3HUX YCKAAOHEHb | 3aX60PH08AHb COMAMUYHO20 XapaKmepy, 30Kpema nioeuueHHs
4acmomu 3axe0pEanocmi Ha 20cmpy pecnipamopHy namoaoeiio, ma cmeoprIOms 2100a1bHY eKOHOMIUHY npodaemy
¥ cgpepi oxoporu 300p08’a. Lle € ukauxom 043 nediampuuHoi npaKkmuxu ii Lompe6ye YOOCKOHANCHH Ma Ni08UUEHHS
epekmueHocmi peabinimayitinux 3axo0ig, po3podKu KOMAACKCHUX mepaneemuunux nioxodis. Mema docaidxucen-
HA: nideuwumu egpekmueHicms peabinimayii cmpec-acoyiiloganux po3nadie ma e0cmpux pecnipamoprux iHpexyii
(T'PI) y dimeii wkinbHo20 BIKY 6 yMOBAX BOEHH020 CIMAHY 8 YKPaiHi wagxom cunepeiuHoi (hapmakonoeiunoi Kopexyii
3 BKAKUCHHAM IMYHOKOpUZYIOHUX ma 3acnokiiaueux 3acooie. Mamepiaiu ma memoou. Y docaioncenHs exawue-
ni 125 dimeit éikom 6— 10 pokig, saKi npomseom nonepeonb02o poky nOCMIlHO npoxcusaru Ha mepumopii Yipainu
(Kuie, Xapkis, Jlveie, /ninpo, 3anopixcocs, Odeca, Kponusnuuvkuii, Binnuus, Kpueuit Pie, 2Kumomup, Yepkacu,
Iloamasa, Cymu, bepduuie, Pomnu, bina llepkea). /locaidicents eukonane 8 pamkax npoepamu CnoCmepelceHHs
3a dimomu 6 ambyAamopHux ymoeax 3 piznumu eocmpumu nposgamu I'Pl na ¢oni cmpecosoeo ypasicenns nepgogoi
cucmemu 6 ymogax giliHu 6 Yxpaini ma npuiiomy Hamyponamu4Hux npenapamis 3 iMyHoKopueyr14umMuy 81acmueoc-
mamu (cxema (1)): 1) aginno ouuweni anmumina do eamma-inmepgepory awodunu (6 me), eicmaminy (6 me) ma
CD4 (6 me) — cymiu eomeonamuunux possedenv C12, C30 ma C50; abo 6 cyxynnocmi i3 3aco60m 3 3aCHOKIUAUGUM
epexmom (cxema (1+2)): 1) aginno ouuweni aumumina 0o eamma-inmepgheporny awdunu (6 me), eicmaminy (6 me)
ma CD4 (6 me) — cymiu eomeonamuunux pozeedens C12, C30 ma C50 ma 2) aginno ouuuserni anmumina 00 M03K0-
cneyugiunoeo 6inka S-100 (3 me) — cymiw eomeonamuunux pozeederv C12, C30 ma C50. Cmamucmuuna obpobka
pe3yavmamise nposoduaacs 3a donomoezor npoepamu GraphPad Prism 9.0 Software for Windows (USA, San Diego,
CA). Pesyavmamu. Cunepeiunuii mepaneemuunuil énaug cxemu (1+2) nokazae 8ipo2ioHo kpawjuii 6naue Ha cmpec-
acoyiitosani pozradu — nopyuwents cny, I[ITCP, poznradu cmpecogoco xapaxmepy, sxicmos scumms. Kpim moeo,
8uUABAEHO OinbUl eupadicerHUll Kopekuitinuii ma peabirimauitinuii echexm cxemu (1+2) nHa nokasHuku AUXOMAHKU,
mpusanocmi cyopedbpurimemy, 6040 6 eopiai, Hedlcumi, Ha CUMRMOMU OPOHXIMY, NPOABU pPecnipamopHoi iHgeKyil,
ouineni 3a BickoHciHCbKUM onumy8anvHUKom. Ananiz 3a00604eHOCMi OMPUMAHUM eheKmOoM NIKYBAHHS 3 MIJICHA-
poonor wkanorw IMOS npomseom nepiody cnocmepediceHHs NOKAa3as NOUMUBHI pe3yAbmMamu ma eUCOKUll pigeHb
oyiHKU K Aikapamu, mak i 6amoekamu. Bucnoexu. Taxum uunom, cunepeis peabinimauii cmpec-acouitiosanux pos-
nadie ma I'Pl y dimeil wikinohoeo 6iKy 6 yM08ax 60€HHO20 cMAaHy 8 YKpaini 3 GUKOPUCMAHHAM IMYHOKOPUSYIOHUX
ma 3acnoKitiaueux 3acobie Mae eupaicenuil K paHHii, max i eidcmpoueruil egpekm, 6UCOKUI pigeHb OUIHKU 5K
bambkamu, max i AiKapamu.

KiouoBi cioBa: oimu moaoowozo wikinbhoeo iky; I'PI; cmpecosi pozaadu; eiiina é Yipaini; nocmmpaemamuunuil
cmpecosuil po3nad; NOPYUeHHs CHY; IMYHOKOpeKUis; 3acnoKiliauea mepanis; peabinimayis; nopieHAHHA eheKmueHoc-
mi; 6e3neunicmy AIKY8aHHs; MyAbMUUEHMPO8e 00CAI0NCeHHs
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Bctyn

Cutyalltis, y sKiil )XuBe YKpaiHa MPOTSTOM OCTaHHiX
JIBOX POKIiB, CYMTPOBOIXKYETbCS HU3KOIO HAI3BUYAWHUX Ta
€KCTpeMaJIbHUX TMOJii, SIKi TpaBMyBaJM BCi BEPCTBU Ha-
ceneHHs1. OmHaK IiTH, SIKi TIEPeXWIM TpaBMaTU4Hi I10-
Nii, CTUKAIOTHCS 3 YHIKaJbHUMMU TpoOJIeMaMu, HACHTiIKU
SIKUX MaTUMYTh JIOBFOCTPOKOBHIA BIUIMB Ha iX TICHUXiUuHE
30pOB’sI, TIOBEIIHKY Ta 3MATHICTb (DOPMYBAaTH KOHCTPYK-
TUBHI COLalIbHI CTOCYHKH, (izmuHe 3m0poB’s [1]. TToct-
TpaBMatnuHMii ctpecoBuii posnan (IITCP) — me Bim-
cTpoueHa Ta/abo TpuUBajia peakilis Ha CTPECOBY MO0 YK
cuTyallilo (KOpOTKOCTPOKOBY a00 TpUBaJly), sIKa € 3arpo3-
JIMBOIO UM KaTacTPO(ivyHOIO Ta MOXKE BUKJIMKATU CTPEC Y
OyIb-KOro, 0coouuBo y aireit. OnHaK CUMOTOMU Y AiTeit
CIIOCTEPIraloThCsl MOBIIE, HiX y HOPOCIUX, i MalOTh CBOI
0COOJIMBOCTI MPOSIBY Ta BiICTPOYEHI HACIIIKM Ha YCi opra-
HU Ta CUCTEMU OpraHi3my.

CTtpec — 1Ie peakliisi opraHi3My Ha ITOIpa3HMK, a I10-
IpasHUK — e cuTyalis. DiziooriuHi cucTeMu opraHizmy
MiI BIUIMBOM CTPEeCOBUX (PaKTOPIB IMepeHarpyXyThCs.
3arajaoM Kaxydd, CTpeC BU3HAYAEThCH SIK «iHAMBiIyalIbHa
¢iznyHa Ta MCUXiYHA peakKilis OpTraHi3My Ha OyIb-sIKY I10-
nio (IpUEMHY 4M HempueMHy)» [1, 2]. Xoua 6arato jiio-
Jieil BBAXKAalOTh, 1110 CTPEC BUKJIUKAE CTPaXJaHHS, BiH He
3aBX/IM IIKIIVIMBUAM, a B JESKUX BUIIaJKaX HaBiTb MOXe
HagaTU KOPUCTb, MiABUILYIOUM MPOAYKTUBHICTh i MOTH-
Ballito JUIst AOCSATHEHHS Hisieil. Hanpukian, Koy iinerbes
PO PadicThb Bil HEPEMOTH B IPi, 1€ «ITO3UTUBHUI» CTpEC,
abo eycrpec [1-3].

Ha xanb, 3apa3 XXUTTS MEIIKaHIIB YKpaiHU 3HAXO0-
IUTBCSA IIiI BIUIMBOM 0araToITOJSIPHOTO CTpecy, TOOTO
TpaBMyIOUMX (PaKTOPiB, SIKi IIPU3BOILTH 0 Ae3amallTallil,
HE3IaTHOCTI HOpMaJli3yBaT! eMOLIHUIA i Pi3myHmii cTaH
Ta TpaBMAaTUYHMX HACHIIKIB y OOpociaux i miteir. Xoda
OLTBIIICTh JIIOAEH 3rOoJ0M OTOBTYIOTHCSI Bill MOYaTKOBUX
CUMIITOMIB, ajie¢ KOJU CTPeCOBi (DaKTOpu CTalOTh XPOHiu-
HUMHU, Yy JIofeil Oyab-sSKOTo BiKy 11e MOX€e IPU3BECTU 10
po3Butky IITCP. Kpim BruiMBy Ha NCUXOJIOTIUHY cdepy,
COH, TIOBE/IiHKY, CTPEeC MAa€ HeraTUBHUU BILJIMB Ha YCi BHY-
TPIllIHi OpTaHU i CUCTEMU TUTSIYOTO OpraHi3My, 30KpemMa Ha
iMyHHY cucTtemy [2—4].

it MOJIOAIIOrO MIKiJIBHOTO BiKY MalTh IEBHI 0CO-
O01MBOCTI (DYHKITIIOHYBaHHST iIMyHHOI CUCTEMU, 1110 BU3HAa-
Yyae iX CXWIBHICTh /IO TOCTPUX PECIipaTOpHUX iH(EKIIi
(I'PI). V weit mepion po3LIMPIOETHCS CIIEKTP COLiaIbHUX
KOHTAKTIB, 110 CIIPUSIE HAIIPYKEHOCTI iIMyHITeTy TUTUHM.
Came B 11eli iepioa y AMTUHU (DOPMYETHCS IIaM’ITh IIPO He-
CIPUMHATIMBICTD 10 XBOPOO, MiABUIILYETHCS agallTUBHUMI
iMyHiTeT. HaOyTuii iMmyHiTeT po3mizHa€e MIMPOKUI CIEKTP
MiKpOOHHUX i HEMiKpOOHUX PEYOBMH i pearye Ha HUX [5].

Takox y AiTeil MOJIOAIOTO WIKIIBHOTO BiKy (hizioyoriv-
HO BU3HAYAETHCS HE3PITICTh IMyHHOI CUCTEMU, OCOOJIMBO
KJIITUHHOTO IMYHITETY, SIKW Ma€ BUCOKY YYTJIMBICTH 0
iH(eKIiil Ta aeprivHUX peakiiit [5, 6]. bijblr Toro, yacTi
BipYCHi pecripaTopHi erni3oaun mociadoTh iIMyHHUH 3a-
XUCT, BHACJIJIOK YOTO MATOJIOTIYHUII Mpoliec HabyBae pe-
LIUIMBYIOUOTO XapakTepy i Tiplie MiaIaeTbcsl 3BUYaiiHUM
TepareBTUYHUM ITiIX0/1aM.

TakuMm 4yMHOM, CHOTONEHHSI BMMAara€ Bil JiKapiB-Iie-
IiaTpiB YIOCKOHAJEHOIO, iHAWBiAyali30BaHOTO ITiAXOMY

IIO JIIKyBaHHS Ta peadiniTallii cTpec-iHAyKOBaHUX po3Jia-
niB, 0co0auBO Ha (GoHi po3BUTKy ['PI, 3 BUKOpUCTaHHIM
KOMITJIEKCHUX TeparieBTUUHUX CTpaTeTiii.

MeTta D0CaiIKEHHS: TiABUIIUTH e(eKTUBHICTD JIiKY-
BaHHS Ta pealimiTallii cTpec-acolilfoBaHUX pO3JadiB Ta
I'PI y miTeif MOJIOAIIIOTO MIKIJTLHOTO BiKy B YMOBaX BOEH-
HOTO CTaHy B YKpaiHi IUISIXOM CUHEpPTiyHOI (papmakosio-
TiYHOI KOpEeKIlii 3 TogaBaHHSIM iMYHOKOPUTYIOUMX Ta 3a-
CIIOKIMJINBUX 3aCO0IB.

MarTtepiaAu Ta meToamn

V pocnimkeHHi B3sM ydacth 125 miteit Bikom 6—10
pokiB i3 I'PI Ha ocHOBI m1aHy BeJMKoMaciuTabHOro dara-
TOLIEHTPOBOI'O PaHAOMiI30BaHOIO HocimkeHHs. ity me-
pebyBany B yMOBax Oe3MepepBHOIO MPOXUBAHHSA il 4ac
BOEHHOTO CTaHy B YKpaiHi MpOTSTOM OCTaHHiX 2,5 poKy.
Y nocnimxeHHs1 BKIo4yeHi Micta: KuiB, XapkiB, JIbBiB,
Hninpo, 3anopixcksi, Oneca, KponmuBHuLbkuit, BiHHUIIS,
Kpusuii Pir, Kuromup, Yepkacu, I[Monrasa, Cymu, bep-
nuuiB, Pomuu, bina llepkga.

JlocmimKeHHS IPOBOAMIOCS B paMKaX IIpoTrpaMu aMmOy-
JIATOPHOTO CITOCTEPEXKEHHS 32 IITbMU 3 PI3HUMU TOCTPUMU
nposiBaMu I'PI Ha ¢doHi cTpecoBoro ypaxkeHHsI HEpBOBOI
cuctemu. Ilepion crmocTepexeHHsI CTaHOBUB >KOBTEHb —
rpyneHb 2023 poky. OuiHka 3MiHM KiJIBKOCTi i XapakTepy
cumnTomiB I'PI Ta cTpecoBux posnaniB mpoBoawiach Ha
¢oHi npuitomy 3aco0iB Ha 5-Ty 100y JiKyBaHHS Ta yepes 1
MiCSILIb CITOCTEPEXKEHHS.

Omsin miteit Ta 6ecigy 3 6aTbKaMu, sIKi Iiamcain op-
MM iH(OPMOBAHOI 3roiv, TPOBOAMIM MiCIIeBI JliKapi-TieTi-
arpu. KpurepissMu mist BKIIIOYeHHST B OOCIIKEHHS Oy
nity 3 I'PI 1erkoro ta cepegHbOro CTyMneHs TSKKOCTI, 3 He-
raTuBHUM pe3ynbratoM tecty Ha COVID-19 ta 3a ymoBu
IMOCTIHHOTO MPOXMBAHHS Ha BiAMOBIIHUX TEPUTOPISX I
yac BOEHHOTO CTaHY.

Tsaxxicte mpossiB I'Pl BuzHauanu 3a DOIIOMOTOIO
Wisconsin State Questionnaire (BKJI104aB OIIiIHKY BUIiJIEHb
3 HOCa, 3aKJIaJIeHICTb HOCa, UXaHHSs, OiJIb y TOPJIi, MepIiH-
HS Yy TOPJIi, Kallejib, OXPUILTICTb TOJIOCY, BITUYTTS TSKKO-
CTi B TOJIOBi, BITUYTTSl CKyMTYEHHS MOKPOTUHHS B TPYAHIN
KJIiTUi, MiIBUILEHY BTOMJIOBaHicTh). HasiBHicTH cumm-
TOMIB OpPOHXITY OIiHIOBAJIM 32 Mi>XKHapOJHOIO 5-0aJIbHOIO
11IKaJI0l0, sIKa BKJTIOYAE OIIHKY: KalllTlo, BUIUIEHHS MO-
KPOTUHHSI, OOJII0 B TPYAHIN KIIITII MPU Kaluli, 3aAUIIKH,
XpUTIB MPU aycKyJbTallil, BTpaTH areTuTy, TOJOBHOTO
6oumio, OoBaHHs Ta miapei. J1o ikcoBaHUX Cy0’€KTMBHUX
Ta 00’ekTnBHUX cumnTomiB I'Pl Hamexarth: nuxoMaHka,
cyodheOpuibHa TeMIepaTypa, HeXXUTb, Oiib Y TOPJIi.

Baninu3zoBaHa olliHKa MpOsIBiB CTPECOBUX PO3JadiB Ta
SIKOCTi XUTTS OiTeil Bikom 6—10 pokiB BK/IIOUana aHami3
MpooJieM: 3 XapyyBaHHSIM, MOBHUM PO3BUTKOM, CHOM,
HIYHUMM CTpaxaMU; HasIBHICTIO: TUKiB, CMOKTaHHSI Tajlb-
1[iB, MOBEPHEHHsI OO MOIEepPeaHbOl TMOBEIIHKM, arpecii,
JPaTiBJIMBOCTI, TPUBOXHOCTi, HEKOHTPOJILOBAHOTO TUIAYy,
TPEMTIHHSI, TPYAHOIIIIB 3 TIepeOyBaHHSIM Ha CaMOTi Ta iH.

Busnauenns [TTCP npoBoauiocs misixoM ONMUTYBaH-
HsI 0aTBKiB AiTell 3a JOIIOMOroio omuTyBaibHHKa PCL-5,
SIKAU TIepeKIalcHUi Ha YKPaiHChbKY MOBY i BUKOPUCTOBY-
erbes y nocnimkeHHi Ukrainian Longitudinal Study (ULS,
2022).
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[ BUSIBAGHHS Pi3HUX PO3JaiB CHY Y AIUTUHU BUKO-
puctoByBaziacst aHkera SDSC, npusHaueHa aJist OaTbKiB.
3a10BOJICHICTh e(PEKTUBHICTIO Teparlii 3 00Ky 0aTbKiB i
JIiKapiB, a TAKOX OLliIHKA MePeHOCUMOCTI JIiIKYBaHHS 3[ili-
CHIOBAJINCS 3a MixkHapoaHolo mKaioo IMOS. Takox o1ri-
HIOBaJIacsl SIKiCTb XXUTTSI TUTUHU 32 TAHUMU aHKETH, SIKY
3aIMOBHIOBAJIA OAThKMU.

CratucTnyHa 00poOKa JaHUX ITPOBOAMIIACH 3 BUKO-
puctanasaMm nporpamu GraphPad Prism 9.0 Software for
Windows (USA, San Diego, CA). [l NOpiBHSIHHS He-
3aJIeXKHUX BMOIpPOK i3 HEHOPMaJIbHUM PO3IOAIJIOM BHU-
KOpPUCTOBYBaIM TecT MaHHa — YiTHi, a ISl 3aJIEXKHUX —
Binkokcona. KareropiajbHi BeJIWYMHU MOPiBHIOBAIH,
3aCTOCOBYIOUM >-TECT, TOYHUN IBOCTOPOHHIN KpUTEpiit
®dimepa. JlaHi HaBeAeHi K cepedHE 3HAUEHHs t CTaH-
JapTHA MOMUJIKA CEpPelHbOro 3HaYeHHs (mean + SEM),
BIiZICOTKOBE CITiBBiIHOIIIEHHS. 3a KPpUTUYHUI piBEeHb 3HA-
YYIIOCTi MPU TIePEBiplli CTATUCTUYHUX TiloTe3 MpuitMain
p <0,05.

PesyAbTaTH

AHQAI3 CUMMTOMIB MOPYLUEHHS 3i CTOPOHU

HepBOBOI cucremu y airevi Bikom 6—10 pokis

TQ MOPIBHSIAbHQA OLiHKQ X KOpeKUil

3 BUKOPUCTAHHSM cxemu (1) ta cxemm (1+2)
O6ctexeno 125 miteit 6—10 pokiB, cepen IKUX 0yJ10 62

(49,6 %) xnomauku ta 63 (50,4 %) nisunHku (p > 0,05). Ce-

penHiii Bik odcrexxeHux aiteid craHoBuB 7,48 + 0,10 poky,

y xJonm4ukiB — 7,55 £ 0,15 poky, y aiBuatok — 7,00 = 0,11

(p>0,05). do rpynu cxemu (1) yBiiimmm 60 giTeit, mo rpynu
cxemu (1+2) — 65 mireit (p > 0,05).

11 aHanizy e(heKTUBHOCTI BUKOPUCTAHHS CXEM JIiKYy-
BaHHSI TTPOBEICHO MOPiBHSUIbHY OIIIHKY 03HAK CTPECOBOTO
posnany, skocti xuttst, [ITCP Ta nopyiieHs cHy.

HasiBHicTh cTpecoBOro posiany BUSIBIEHO V 63 % 00-
crexeHux. [lpu mepiioMy KOHTakTi piBeHb CTPEeCOBOTO
posnany y diTeit, sKi JikyBaauch 3a cxemoto (1) Ta cxemoro
(1+2), cranoBus 1,85 + 0,10 6ama ta 1,82 £ 0,20 6ana Bin-
nosigHo (p > 0,05). I1pu ouinui Ha 5-Ty mO0Oy crocTepe-
JKEHHST CyMapHUIT TTOKa3HUK CTPECOBOTO PO3JIaay y TpyIli
niteit, siki otpumyBanu cxemy (1), cranosus 1,19 £ 0,10
6ana, a cxemy (1+2) — 0,74 £ 0,06 6ana (p < 0,05), 1o m0-
BOIMTH 1i BUILY e(eKTUBHICTb. KOHTpOJIbHE 0O0CTEXKEHHS
yepe3 | Micsilib MPOAEMOHCTPYBAJIO, 1110 MOKA3HUK CTpe-
COBOTO po3jiaay y TpyIli AiTeit, siki orpumyBaiu cxemy (1),
cranoBuB 0,81 = 0,11 Gaina, a cxemy (1+2) — 0,30 £ 0,05
6ana (p <0,05), 1110 TOBOAUTS ii BUIILY €(heKTUBHICTD Y TOB-
ToTpUBAJIOMY acnekTi (puc. 1A).

Osnaku [ITCP 3a ormurtyBanmbHukoM PCL-5 owineHo
IIpY TIepIIoOMy KOHTaKTi Ta yepe3 1 Micams. Tak, mpu mep-
moMy KoHTakTi nposiBu [ITCP Busgsieno y 21 % niteit,
sIKi oTpuMyBaiu cxemy (1), Ta Takoi X KiJIbKOCTI miteit (y
21 %), ski mikyBanuch 3a cxemoro (1+2) (p > 0,05). Yepes
1 Mmics1b Oys0 BctaHoBieHo, 1o I[TTCP HagBHuity 5 % mi-
Tei, SIKi BAKOPUCTOBYBaJIu cxemy (1), Ta 03HaKu iioro Oyiu
30BCIM BiICYTHI Y XBOpHX, 5IKi 3HAXOIWJIUCh HA JIIKyBaHHI
cxemoto (1+2) (p < 0,05), uro 1oBoAUTS ii BUIY eheKTUB-
HICTb B IOBroTpuBajiomy acnekri (puc. 1B).

Posnanu cHy BUSIBICHO MpPU MEpILIO-
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My KOHTaKTi Maitke y mosioBuHu (51 %)
o0cTexeHux aiteit Bikom 6—10 pokiB, ski
OTPUMYBaJIM B momajpiomy cxemy (1),
noni6Ho 1o Tux (52 %), sKi Hamami JiKy-
BaJuch 3a cxemoio (1+2) (p > 0,05). IMpu
OLIiHIIi yepe3 1 Micsa1b BCTAHOBIEHO, 1110
* MpOOGJIEMH 31 CHOM 3aluIIMINCh y 38 %
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8 % niteii, sIKi BAKOPHCTOBYBAJIN CXEMY
(1+2) (p < 0,001), manu mopyHIeHHS
CHY, 1110 JIOBOJAUTbH BUIIlY €(EeKTUBHICThH
OCTaHHBOI B JOBrOTPUBAJIOMY acCIeKTi
(puc. 2).

PiBeHb SIKOCTI XXUTTSI BCTAHOBWJIM TIiJT
qac MepIIoro KOHTAKTY Y IiTei, SIKi OTpH-
myBanu cxemy (1), IK He3aIOBIIbHUI —
53 %, mobopuit — 24 %, BinMiHHUN —
23 %.V niteit, IKMM MpU3HaYaaach cxema
(1+2), posmnomin BiamnoBineil OyB maitke
o W Takuil XKe: He3anoBUIbHUI — 33 %, no-
R opuit — 25 %, BinmiHHUMIT — 22 %. Bi-
pOTimHOI pI3HMII MiX OBOMa TpyrnamMu
He BusiBieHo (p > 0,05). YUepes 1 micsip

Kontakt 1 5-tapgoba 1 mic. KoHTakT 1

CIIOCTEPEXXEHHS OlliHKa MoKasaja, 1110 B
rpymi, sika oTpumyBaia cxemy (1), sIKicTb

Micaub1

PucyHok 1. AnHamika e¢pekTuBHOCTI Tepanii gitev Bikom 6—10 pokiB
3a cxemamu (1) ta (1+2) woz0 cumnTomiB cTpecoBoro po3snangy (A)

ta [ITCP (B)

Mpumitkn: *—p<0,05; **—p<0,01; ***—p<0,001; ****—p<0,0001,

NS — Pi3HULISI CTaTUCTUYHO He BiporigHa.

JKUTTSI BU3HAJYAIACh K HE3aI0BiIbHA —
2 %, nodbpa — 9 %, Binminna — 89 %, a'y
niTel, SKMM Ipru3HadeHa cxema (1+2), gk
He3anoBinbHa — 0 %, nodpe — 0 %, Bin-
MiHHO — 100 % (p < 0,01) (puc. 3).
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OuiHKka e¢peKTUBHOCTI AiKyBAOHHS Aiten 6-10
POKiB, XxBopux HA Pl Ha ¢poHi cTpecosux
PO3AQAIB BitiHM, 30 cxemamu (1) Ta (1+2)
3a AMHAMIKOrO nepebiry pecniparopHoOi
naroAorii

BusiBnieHo, 1110 TIpy TIEpIIOMY Bi3WTi IiTH, SIKUM B TIO-
JaabIIOMy TIpU3HAYaJIu Tepariilo 3 BUKOPUCTAHHSIM CXe-
mu (1) abo cxemu (1+2), Maju MPaKTUYHO OJHAKOBUIA
0an iHnTeHcuBHOCTI Kamnmo (2,05 £ 0,15 ta 2,02 = 0,15,
p > 0,05). I1pu ouiHwi Ha 5-Ty OOy JiKyBaHHS ITOKa3HUK
KallUTIO y TPYII AiTel, siKi oTpuMyBaiu cxemy (1), ctaHo-
BuB 1,19 £ 0,11 6ana, a cxemy (1+2) — 0,74 = 0,09 6ana
(p < 0,01), o moBoaAUTH ii BUIlly eeKTUBHICTh. Yepes 1
Micslb ITC/IST TOYaTKy CIOCTePEeXEeHHSI Kalllllo B TPYIi
cxemu (1) mokasHuk craHosuB 0,19 = 0,05 Gana, B rpymi
cxemu (1+2) kaienb He BusiBiieHo (p > 0,05) (puc. 4A).

BunineHHsT MOKPOTHMHHSI OL[iHIOBAJIM IIpU MEPILIOMY
Bi3uTi, Ha 5-Ty 100y Ta 4epe3 1 wmicsaup. [Ipu nepiromy
BI3UTI JiTH, SIKi JIIKyBaJIUCh 3 BUKOPUCTAHHSIM cxemu (1)
abo cxemu (1+2), manu cxoxuit mokasHuk (1,19 = 0,17 Ta
1,14 = 0,14 6amna, p > 0,05). Ilix 9ac KOHTpOIIO HaA 5-Ty
I0o0y Teparii BUAIEHHSI MOKPOTUHHS y IiTei, sIKi OTpH-
myBanu cxemy (1), cranosuio 0,77 £ 0,11 Gana, a cxeMmy
(1+2) — 0,27 £ 0,06 6ana (p < 0,01), 1110 ZOBOAUTH T BUILLLY
edeKTuBHICTh. Yepe3 1 Micsllb Imicisl moyaTKy cIiocTepe-
JKEHHsI BUIIIJICHHSI MOKPOTUHHS B TpyIi cxemu (1) craHo-
Buiio 0,05 £ 0,03 6ana, B rpymi cxemu (1+2) Kaienb He BU-
siBiieHo (p > 0,05) (puc. 4b).

JuxanbHi XpUITU pEECTPYBAIN MPU MEePIIOMY Bi3UTi, Ha
5-Ty 100y Ta yepe3 1 micsiib. Tak, pe3yasraT 00CTeKeHHS
MoKa3aju, 1110 TPU MepIIOMYy Bi3UTi AiTH, SIKi B TTOAaJIb-

IIOMY OTPUMYBQJIM JIiIKYBaHHSI 3 BUKOPUCTAHHSIM CXEMM
(1) abo cxemu (1+2), Manu Maiixxe OTHAKOBUIA TTOKA3HUK
(1,19 £ 0,16 Ta 1,21 £ 0,18 6ana, p > 0,05). ITpu ouiHLi Ha
5-Ty 100y JNiKyBaHHSI HasIBHICTh IUXaJbHUX XPUIIiB y iTEH,
sKi oTpumyBanu cxemy (1), cranosuna 0,63 £ 0,10 6ana, a
cxemy (1+2) — 0,07 = 0,05 6ana (p < 0,05). Uepes 1 micsib
MIC/IST TIOYaTKy CIOCTEepPEeXXeHHST AUXalbHi XpUMU B 000X
JOCITIIKYBaHUX TpyIiax Oyiu BincyTHi (puc. 4B).

HactymHuMm mist oLiHKA CUMIITOMOM OpPOHXITY 00paHO
mucitHoe. Ilpu mepimomy Bi3uTi AiTH, SIKi B MOOAJBIIOMY
OTPUMYBAJIM JIIKyBaHHS 3 BUKOpHUCTaHHIM cxemu (1) abo
cxemu (1+2), manu momioHuii mokasHuk (0,83 + 0,13 ta
0,83 £ 0,14 6ana, p > 0,05). I1pu owiHii Ha 5-Ty 10Oy JiKy-
BaHHSI CUMIITOM JAUCIHOE y IPYyIli AiTel, sIKi OTpuMyBaaud
cxemy (1), cranoBuB 0,44 + 0,07 6ana, a cxemy (1+2) —
0,02 £ 0,02 6ana, 1110 BKa3ye Ha BUIILY e(PEKTUBHICTh CXeMU
(1+2) (p < 0,01). Yepes 1 micsitib miciasi movyaTky crnocre-
PEeXEeHHSI IMCITHOE B 000X TOCIIiIXKYBaHUX rpyTax BiICyTHE
(puc. 4I").

[poBeneHO OIliIHKY OMHaMiKM TOKa3HUKa OOJ0 Y
rpynsx npu Kauii. [Ipu mepmomy Bi3uTi oiTh, sSKi Haga-
JIi OTpUMYBaJIX JIiIKyBaHHS 3 BHUKOPHUCTaHHSIM cxemu (1)
abo cxemu (1+2), Manu mpakKTUYHO OJHAKOBMI MMOKa3HUK
(1,16 £ 0,18 Ta 1,22 £ 0,18 Gana, p > 0,05). ITpu owuinHIi
Ha 5-Ty 000y JIiKyBaHHSI TIPOSIB OOJIIO Y TPYASIX MPU Kalll-
Ji y miTeid, sSIKUM 3amporoHyBaiM cxeMy (1), cTaHOBUB
0,61 = 0,11 6ana, a cxemy (1+2) — 0,04 £+ 0,04 6ana, 1o
BKazye Ha Bullly epekTuBHicTb cxemu (1+2) (p <0,01). Ye-
pe3 1 MicsIb ITicIs ToYaTKy CITOCTepesKeHHS B 000X T0CITi-
JIKYBaHUX Ipyrax OiJib y rpyIsix TIpy Kalljli He BiaMidaBcst
(puc. 4/1).
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PucyHok 2. lnHamika e¢pekTBHOCTI Tepanii giren
6—-10 pokiB, xBopux Ha NPl Ha ¢poHi cTpecoBux
po3nagis BiriHn, 3a cxemamu (1) ta (1+2) wono
HasIBHOCTI po3napniB CHy

Mpumitkn: ** — p<0,01; ***—p<0,001.
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PucyHok 3. finHamika e¢pekTBHOCTI Tepanii giten
Bikom 6—10 pokiB 3a cxemamum (1) Ta (1+2) wozo
OL|iHKU SIKOCTi XXUTTS

Mpumitka: ** — p <0,01.
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PucyHok 4. lunamika e¢peKTUBHOCTI NlikyBaHHS AiTev Bikom 6—10 pokis,
xBopux Ha NPl Ha ¢poHi cTpecoBux po3nagis BiviHn, 3a cxemamu (1) Ta (1+2)
woA0 cuMnTomie OPOHXITY Ta po3nagie LUKT

Mpumitkn: * — p < 0,05; ** — p<0,01; ***— p <0,001; **** — p <0,0001,

ns — pi3HULSI CTaTUCTUYHO He BiporigHa.

TonoBHuMii 6iNb MpU KepIIOMY
Bi3UTi y OiTeld, sIKi BUKOPUCTOBY-
Basu cxeMy (1) abo cxemy (1+2),
MaB MPUOJM3HO PiBHI MOKa3HUKU
(1,6 £ 0,13 ta 1,6 £ 0,15 Gana,
p > 0,05). IIpu ouiHui Ha 5-Ty
o0y JIiKyBaHHSI ITOKAa3HUK TO-
JIOBHOTO OOJIIO y Ipymi AiTeit, sKi
orpumyBasmi cxemy (1), craHo-
BuB 0,72 £ 0,12 Gama, a B rpymi,
1o orpuMmyBaia cxemy (1+2), —
0,25 £ 0,07 Gana, 110 BKa3ye Ha
BUIIlY eDeKTUBHICTh cxemu (1+2)
(p < 0,01). IlikaBo, mo uepe3 1
MiCSI1Ib ITiC/IST TIOYaTKy CIOCTepe-
JKEHH$ y TpyIi AiTel, sIKi OTpUMYy-
Bajiu cxemy (1), MOKa3HUK CTaHO-
BuB 0,17 + 0,05 Gana, a B rpyri,
1o oTpumysaia cxemy (1+2), —
0,04 = 0,02 Gana, 1m0 BKazye Ha
BUIY e(EeKTUBHICTh CXEeMHU, OCO-
OIMBO B JIOBIOCTPOKOBIiil mep-
cnektusi (p < 0,05) (puc. 4E).

SHIKEHHS anleTUTy TIPU Tep-
IIOMY Bi3WUTi y [HiTel, sAKi JiKy-
BaJlUCh 3 BUKOPHCTAaHHSIM CXe-
mu (1) abo cxemu (1+2), mano
Maiixke OJHAKOBUMA ITOKA3HUK
(1,45 £ 0,16 Ta 1,45 £ 0,15 Gana,
p > 0,05). [Ipu ouiHui Ha 5-Ty
o0y JiKyBaHHS IEi CUMIITOM Y
nitel, siki orpuMyBaiiu cxemy (1),
cranoBuB 1,02 = 0,11 6ana, a cxe-
My (1+2) — 0,46 £ 0,10 Gana, 1o
BKa3ye Ha BHUINY e(EeKTUBHICTh
cxemu (1+2) (p <0,01). Baxiuo
BKa3aTu, 1110 yepe3 1 Micsib micis
MOYaTKy CIOCTEPEXEHHS y IPyITi
niTei, ki orpuMyBaiu cxemy (1),
nokasHuk craHosus 0,16 £ 0,05
Oaya, a B TpyIli, 110 OTpUMYyBaja
cxemy (1+2), — 0,02 + 0,02 6aia,
1[0 BKa3ye Ha BUILY e(QeKTUB-
HIiCTb CXeMU TaKOX B JIOBFOCTPO-
koBiii mepcriektuBi (p < 0,05)
(puc. 4€).

O1iHeHO AMHaMIKy IIPOSIBiB
nmiapei Ta OmroBaHHs. Ilpu mep-
ILIOMY Bi3UTi IiTH, SIKi OTpUMYBa-
JIA JIIKYBaHHSI 3 BUKOPUCTAHHSIM
cxemu (1) abo cxemu (1+2), He
MaJIu TIPOSIBiB Hdiapei, 5K i Ha 5-Ty
o0y JIiKyBaHHSI Ta 4epe3 1 Mi-
csillb BOHA B YCiX OOCTEXyBaHUX
He Oyna BusiBieHa (puc. 4X).

IIpu owiHmi OIIOBaHHS IIpU
MEePIIOMY BI3UTI HiTH, SIKi B IO-
NATbIIOMY OTPUMYBAIU  JIKYy-
BaHHS 3 BUKOPUCTAHHSIM CXe-
mu (1) abo cxemu (1+2), mamu
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ogHakoBuii moka3Huk (0,09 £ 0,04 ta 0,09 + 0,05 6ana,
p > 0,05). ITpu ouiHui Ha 5-Ty KOOy JiKyBaHHS Ta 4yepe3
1 Micsib OJOBaHHSI B YCiX OOCTEXyBaHUX HE BUSIBIEHE
(puc. 43).

OlwiHKa AMHAMIKU pecripaTOpHUX CUMIITOMIB TTPOBE-
JIeHa 3 BUKOPUCTaHHSIM BiCKOHCIHCBKOTO ONMUTYBaJbHU-
Ka Ha 5-Ty 100y JikyBaHHs. Kateropusallist mpoBejieHa 3a
IpyraMu: «0e3 3MiH», «TPOXM Kpallle», «ITOMITHO Kpale»,
«3HAYHO Kpaimie». BusBIeHO MO3UTHUBHY OWHAMIKY Bil-
COTKOBOTO CIiBBiTHOILICHHSI MPY TOPIBHSHHI HiTei, AKi
otpumyBanu cxemy (1) Ta cxemy (1+2): «6e3 3min» — 12
npotu 2 % (p < 0,01), «rpoxu kpamie» — 35 nporu 9 %
(p <0,01), «momiTHO Kpaiue» — 30 mpotu 19 % (p < 0,01),
«3Ha4yHO Kparmie» — 23 npotu 70 % (p < 0,01) BinmosinHo
(puc. 5).

AHani3 eheKTUBHOCTI 3aCTOCOBAHMX CXEM Teparii 3a
CUMIITOMAaMHM, SIK-OT JIUXOMaHKa, cCyo(heOpuIiTeT, HeXKUTbh,
Oinb y ropJi, moka3zaB HacTtyrHe. [Ipu nepiioMy KOHTaK-
Ti IMXOMAHKY Maju 74 % piteil, sIKi OTpUMYBAIM CXEMY
(1), Ta 74 %, sKi nikyBanuch 3a cxemoro (1+2) (p > 0,05).
Ha 5-1y moGy BCTaHOBJEHO, IO JUXOMaHKy Manu 36 %
niTeit, ki oTpumyBanu cxeMy (1), Ta 5 % — cxemy (1+2)
(p < 0,01). ¥V Bcix obcTexyBaHux 4yepe3 1 Micsaup Imic-
JIsl TIOYATKy CIOCTEPEeXXeHHs JIMXOMaHKa He BimMivamach
(puc. 6A).

IIpu nmepuioMy KOHTakTi cyOdheOpuiIiTeT BiaMivyaBcs y
30 % miteit, siki orpumyBaiu cxemy (1),

ek Ha exeMi (1), ta 15 % — Ha cxemi (1+2) (p < 0,01).
Yepes 1 Mics1b micas movyaTKy JiKyBaHHSI HEXXUTh 30epira-
nacky 2 % miteit, siki orpuMyBaiu cxemy (1), Ta 0 % — cxe-
My (1+2) (p < 0,05) (puc. 6B).

[Tpu mepiroMy KOHTaKTi OiJ1b y ropiti BimmivaBcst y 43 %
NiTe, IKUM BUKOpUCTOBYBasu cxeMy (1), Ta 43 % — cxe-
My (1+2) (p > 0,05). Ha 5-Ty noOy BcTaHOBJIEHO, 11O 1LIEi
cuMnToM Maiu 22 % niteit, ki oTpuMyBaiu cxemy (1), Ta
9 %, siki orpumyBanu cxemy (1+2) (p < 0,01). B ycix obcre-
JKyBaHUX Yepe3 | Micsipb TCIs TTOYaTKy CIOCTepesKeHHS
6inb y ropiti He BigmiuaBcst (puc. 61).

Ax cxema (1), Tak i cxema (1+2) mokasana BUCOKY
e(eKTUBHICTh Yy 3amo0iraHHi yCKJIamHEHHSIM, $Ki MO-
KYTb MPU3BECTU 10 HEOOXiTHOCTI MpU3HAYEHHs aHTUOI-
OTUKOTeparnii y BUMaaKax KJIiHIYHOTO Ta JabopaTOpHOro
il oOrpyHTyBaHHs. [lig yac oOCTeXEHHS MpPU MEpLIOMY
KOHTaKTi 4acTOTa 3aCTOCYBaHHSI aHTMOAKTepiaTbHUX TTpe-
mapaTiB Oyna Maiike omHakoBoio (2,5 %) y miteid, 1o
OoTpUMYBaIM 00uaBI cxeMu. Ha 5-Ty o0y KiabKicTh XBO-
pux Ha ['Pl miteit, y SKnx BUHUKIA HEOOXiTHICTH BUKO-
PUCTOBYBATH aHTUOIOTMKHU, mimgBuILmiIach 10 5,1 % mius
THUX, XTO OTpuMyBaB cxemy (1), Ta 1o 5 % — cxemy (1+2).
Takum yMHOM, He3aJIeXXHO Bill CXeMU JIiIKyBaHHS TiUTbKU Y
2 % (p < 0,05, puc. 7) maiieHTiB BUHUKAJIM i Yac JiKy-
BaHHS YCKJIQJIHEHHS, SIKi HOTpeOyBa/Iu 10JaTKOBOTO IpU-
3HAYEHHS aHTUOIOTHUKIB.

ta 30 % — cxemy (1+2) (p > 0,05). Ha
5-Ty 100y BCTAHOBJIEHO, 1O LIe#i CUMII-
TOM Manu 6 % miTei, sKi JIIKYBaJIUCh 3a
cxemorto (1), Ta 0 % — 3a cxemoro (1+2)
(p <0,01). Yepes 1 micsipb micist movar-
KY CITOCTepeXXEeHHST TMXOMaHKa He BimMi-
yajachk y Bcix giteit (puc. 6b).

o ckapr, siki OyJi0 olliHeHO Ha ¢oHi
MPOBEACHOI Teparllii, BKIIOYEHO HEXUTb

Cxema (1)

BusBneHi amiHv, %

3aranom =100 %

Rk

Cxema (1+2)

bes

. Bes amiH
3MIH

i |
Tpoxu
Kpalye
MomitHo
Kpaie
3HauHo
KpaLie

- Tpoxw kpalye

= MomiTHO KpaLe

oomoa
BusBneHi 3miHy, %

3aranom =100 % ] Sauo kpaiye

Ta Oiab y ropui. [1pu nmepiomMy KoHTaK-
Ti HEXXUTh Manu 54 % HiTeid, sIKUX JIiKy-
Basin 3a cxemoro (1) ta cxemow (1+2)
(p > 0,05). Ha 5-ty mo0y BCcTaHOBJIEHO,

PucyHok 5. iuHamika e¢pekTuBHOCTI Tepanii gitevi Bikom 6—10 pokis,
xBopux Ha NPl Ha ¢poHi cTpecoBux po3naais BiliHN, 3a cxemamu
(1) Ta (1+2) 3a BicKOHCIHCbKUM ONMUTYBaJIbHUKOM LLOAO OLiHKA

pecnipatopHux cCUMNTOMIB Ha 5-Ty 006y crnocTepeXxeHHs

IO HEXXUTb Manu 25 % niteid, ki 3Haxo- Mpumitka: ** — p < 0,01.
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PucyHok 6. AuHamika e¢pekTnBHOCTI nikyBaHHS AiTev Bikom 6—10 pokiB, xBopux Ha Pl Ha ¢poHi cTpecoBux
po3nagis BiviHn, 3a cxemamum (1) Ta (1+2) w040 NOKa3HUKIB 3arasibHOIHTOKCUKALIMHOIro CUHAPOMY
(nuxomaHka, cyogebpunirert), HexuTi, 6010 y ropi

Mpumitka: ** — p <0,01.
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[TopiBHSIAbHQ OLiHKQ NepeHOCUMOCTI

TA 30,AOBOAEHOCTI pe3yAbraramMun AiK YBQHHS
Aikapsimu | 6aTbKamu Aitev sBikom 6—10 pokis,
xBopux Ha Pl HO POHIi CTPecoBUX PO3ACQAIB
BiviHU, 30 cxemolo (1) Ta cxemoro (1+2)

AHaJti3 IepeHOCUMOCTI TIPUItoMY TIperiapartiB 3a OIliH-
KO0 0aTbKiB 3riIHO 3 MiXkKHapomgHoo 1Kajo IMOS mpo-
BEIEHO Ha 5-Ty 100y JIiKyBaHHs Ta OL[IHEHO HUMU Y iX [li-
Teit Ha piBHi: 5 6amiB — 59 %, 4 6anmu — 35 %, 3 6amu — 6 %
y rpymi cxemu (1), a 'y miTeid, siki oTpuMyBaiu cxemy (1+2),
pe3yJabTaTy Oy/Iu Iello Kpalli, TOOTO Ha piBHi: 5 0ajiB —
70 %, 4 6amu — 28 %, 3 6amu — 2 % (p < 0,05). Yepes 1
MicsIllb BCTAHOBJIEHO, 1110 B IPYIIi, sIKa OTPUMYBAIU CXEMY
(1), mepeHOCUMICTh JIiKyBaHHsI Oijiblle IMOJIMIIWIACH Ta
olliHeHa GaTbKaMM Ha piBHi: 5 GaniB — 78 %, 4 Ganu —
17 %, 3 6anu — 5 % y rpymi cxemu (1); y miTeit, IKUM TIpu-
3HaueHa cxema (1+2), — 5 Ganis — 92 %, 4 6anmu — 8 %,
3 6amn — 0 % (p < 0,01). TToxasnuku rpym cxeman (1) Ta
cxemu (1+2) Ha 5-Ty 100y Ta yepe3 1 Micsitib BiporiiHO pi3-
Hatbesa (p < 0,01 Ta p < 0,05 BinnosigHo) (puc. 8A).

ITpoBeneHa Takox OLliHKA 32 MiXKHAPOJHOIO IIKAJIOIO
IMOS 3amoBojyieHOCTI JTiKyBaHHS 3 OOKY JikapiB. Tak, Ha
5-Ty moOy Teparii BCTAHOBJIEHO, 110 y XBOPHUX MiTeH, SIKi
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PucyHok 7. YacToTa npusHa4yeHHs1
aHTnbioTukoTepanii giram Bikom 6—10 pokiB,
xBopum Ha Pl Ha ¢poHi cTpecoBux po3nanis BiliHU,
siki otpumyBasnm cxemu (1) Ta (1+2)

Mpumitka: * — p < 0,05.

oTpumyBaiu cxemy (1), olLiHKa 3a10BOJIEHOCTi eeKTUB-
HicTIO Teparrii Oyia Ha piBHi: 5 GaniB — 63 %, 4 6anu —
34 %, 3 6amu — 3 %; y miTeil, IKUM TpU3HAYAIA CXEMY
(142), 6ynu Buii 6anu: 5 6aniB — 74 %, 4 6amu — 26 %, 3
G6am — 0 % (p < 0,05). IMpu owiHui yepe3 1 micsaupb BcTa-
HOBJIEHO, 110 B TpyIli, sika oTpuMmyBayia cxemy (1), 3amo-
BOJICHICTh e(beKTUBHICTIO Tepaltii Taka: 5 6anis — 77 %, 4
6amu — 21 %, 3 6anmu — 2 %; a y miteit, IKUM MprU3HaAYeHa
cxema (1+2), 6inblie BUcOKUX OaiiB: 5 6amiB — 94 %, 4
6amn — 6 %, 3 6amu — 0 % (p < 0,01). [TokazHuKuU rpyn
cxemu (1) Ta cxemu (1+2) Ha 5-Ty 100y Ta yepe3 1 micsub
BiporigHo pi3HsaThes (p < 0,01 ta p < 0,05 BiamoBimHO)
(puc. 8b).

OliHKa 3aJ0BOJICHOCTI pe3yJbTaTaMu JIiKyBaHHS 3
00Ky 0aThKiB 3a MixkHapoaHOM 1Kajiow IMOS HacTynHa:
Ha 5-Ty 000y JIiKyBaHHS B TPYIli, sIKa OTPUMYBajla CXEMY
(1), 3acdikcoBaHi MOKAa3HUKM Ha piBHi: 5 GaniB — 62 %, 4
G6anmu — 34 %, 3 6anu — 4 %; y aiteit, skum Oysia mpu3Ha-
yeHa cxema (1+2), merno Buii: 5 6amiB — 75 %, 4 6anu —
25 %, 3 6amn — 0 % (p < 0,05). IIpu criocTepexxeHHi Yyepes
1 Micsmb BUSIBJIEHO, IO B TPYIIi, SIKa OTPHUMYBaJla CXEMY
(1), pe3ynbraTu Teparii olliHeHi Ha piBHi: 5 6aniB — 85 %,
4 6amu — 15 %, 3 6anu — 0 %; a B KOropTi Aiteii, IKUM
npusHaueHa cxema (1+2), 3HauuMe 3pyllIeHHs BilmoBiaei
B OiK BULIMX OaJ1iB, a came: 5 6aniB — 94 %, 4 6anu — 6 %,
3 6amu — 0 % ((p < 0,01). IokasHuku rpyn cxemu (1) Ta
cxemu (1+2) Ha 5-Ty 100y Ta yepe3 1 Micsilb BiporigHO pi3-
Hatbes (p < 0,01 Ta p < 0,05 BignosigHo) (puc. 8B).

O6roeopeHHs

[Ncuxonoriynmii cTpec MoB’sI3aHUI 3 TTOPYLIEHHSIM pe-
TyJIsiii pi3HUX acTeKTiB iIMyHHOI CUCTEMHU JIIOAWHMU, ajie 1ii
HACJIiIKM MOXYTh OyTU Pi3HUMU 3aJIeXKHO Bil CUTYyaIlil Ta
MalOTh PO30iKHOCTI y Tomyssamii. OcTaHHI OOCTiIKEeHHS
JIOMIOMOIJIM Kpallle 3pOo3yMiTu (haKTOpU PU3UKY iIMYHHOIL
IUCPEryJISLil i 3’ICyBaT NPUYMHU BUHUKHEHHS IIUX PU-
3UKiB [7].

Crpec sBisie o000 IIMPOKE MOHSTTS, SIKE BKIIOYAE
SIK CKJIaJ{Hi 0OCTaBMHU (CTpecopHu), TakK i ¢iziosoriuHi abo
MCUXOJIOTiUHI peakiiii Ha 1i 06cTaBUHM (CTPECcOBi peak-
wii). Y mroneid, mopsi 3 iHIIMMUA BUAAMM, OAHA i3 CUCTEM,
sKa pearye Ha TaKi CKJIaJHi CUTyallii, Ile iMyHHa cHUcTeMa.
V 3araJibHOMy PO3yMiHHI iIMyHHA CHUCTeMa CKJIAaZa€ThCS 3
KJIITUH, OUIKiB, OpraHiB i TKAHWH, IO TMPaLIOTh Pa30M
IIJISI 3aXMCTY Bi 3aXBOPIOBAHb i IOIIKOMKEHb B OpPTaHi3Mi.
Kinpka acmexTiB JIIOACHKOI IMyHHOI CMCTeMU MalOTb €M-
HipMYHUA 3B’5130K 3i cTpecoMm. Ilim yac rocTtporo crpecy,
SIKMIA TPUBA€E KiJIbKa XBWIMH, MEBHI TUMM KJITUH HAaIXO-
NI9Th Y KPOB, TOTYIOUM OPraHi3M A0 MOXJIUBUX TPaBM UM
iH(ekIIilt mig yac peakilii «00poTrOou abo BTedi». [ocTpuit
CTPEC TaKOX CIPUYMHSE MiABUILEHHS PiBHS Mpo3anab-
HUX LIUTOKiHIB Y KpoBi [8, 9].

XPOHIYHUI cTpec, 110 TPUBAE BiJ KiJTbKOX AHIB A0 PO-
KiB, TaK caMo sIK i TOCTpUii, TTOB’SI3aHUI 3 TiABUILIEHUMU
PIBHSIMU TIpO3anaJibHUX IIUTOKIHIB, ajie MOXe MaTu iHIIIi
HACJIiJIKU JIJ1s1 3[10POB’sl. 3amajeHHs € HEOOXiTHOI KOPOT-
KOYaCHOIO peaKlli€ro /il YCYHEHHs TTaTOTeHIB Ta MovYaTKy
3arO€HHS, OJTHAK XPOHIYHE CUCTEMHE 3allajieHHs CBiTYUTh
PO IMCPETYJISLi0 iIMyHHOI CUCTEMU U IiABUIILYE PU3UK
XpOHIYHMX 3axBopioBaHb. llle oguMH HacIimOK TpUBaIO-
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ro cTpecy — Iie aKTuBallisl JaTeHTHUX BipycCiB. AKTUBAIlis LlikaBo, 1110 11i peaxilii MaroTh IeBHi BiIMiHHOCTI y pi3-
JIATEHTHOTO Bipycy MOXe CBiIUMTH PO BTpaTy iMyHOJO-  HMXJtoaei. Hanpukian, Ti, XTO IepeXuB paHHI TPYIHOIL
TiYHOTO KOHTPOJIIO HaJl BipyCcOM, a yacTa aKTHBAllisl MOXe Y IUTUHCTBI, MOXYTb YacTillle Biq4yBaTU MOCHJIEHI iMyH-

BUCHaXXyBaTH iMyHHY cuctemy [10, 11]. Hi Bianosiai Ha ctpec. Hapasi Hayka aenani Oijiblie po3-
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Pucyrok 8. Ouyinka 3a mixxHapogHoto wkanor IMOS 6atekamu nepeHocuMocTi (A) npenaparis
Ta 3agoBosieHocCTi nikapie (B) i 6aTbkiB (B) pe3ynbratamu ix npu3HavyeHHs y giteii 6—10 pokis,
xBopux Ha Pl Ha ¢oHi cTpecoBux po3naais BiiHU, 3a cxemamu nikyBaHHs1 (1) Ta (1+2)

Mpumitkn: * — p <0,05; **—p<0,01.
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KpUBAa€, XTO camMe HaMOUIbIl Bpa3jiuMBUN 10 XPOHIYHOTO
3aMajJieHHs] Ta iHIIMX BB iMyHOJIOTiYHOI ITMCPEryJsiiii
i 3 IKUX NpUYMH. Lle MUTaHHS € BaXJIMBUM HE JIUIIE TS
30epekKeHHSs 300pOB’sl, ajie il 151 30iIbIIIeHHS] TPUBAJIOCTI
>KUTTSI, OCKUTBKY JaHi CBim4aTh, 110 iMyHOJIOTIYHI HACTiI-
KM XPOHIYHOTO CTPECY MOXYTh MPUCKOPIOBATU CTapiHHS
KJIITUH i CKOpOYyBaTH JOBXUHY Tesomep [12].

Mob6pe Bimomo, 110 SIKiCHWIT COH MO3UTUBHO BILJIMBAE
Ha iIMyHHY CHUCTeMY, OCKIJIbKM BiH JOIIOMAarae migTpuMyBa-
T HOPMajibHE (DYHKIIIOHYBaHHSI HAILIOTO BHYTPIllIHBOTO
0i0JI0TiYHOTO TOAMHHUKA (LIMpKamHoi cuctemu). Ilim gac
CHY iMyHHa cUCcTeMa BUPOOJIsIE OUIKM, 3BaHi LIMTOKIiHAMU,
SIKi BiirpaloTh BaxkJIMBY POJib y 00POTHOi 3 iH(eKIIisiMuU Ta
3aMajJeHHSIMU, a TAKOXK 3MIlIHIOIOTh peakliilo Ha CTpec.

ChOrofiHi, Koiam MeToau crietudiyHol mpodilaKTUKU
TOCTPUX pecHipaTOpHUX iHGMEKIili 0OMEXYIOTbCSI TPUITOM
A, B Ta Bipycom SARS-CoV-2, BaxIMB0 30cepeiuTUCS Ha
MOIIYKY e(PeKTUBHUX HETOKCUYHUX 3aCO0iB [JIs1 HECTICI -
¢iyHoi npodinakTuku. Lle BKIOYaE MiATPUMKY iIMyHITETY
Ta 3a0e3MeYeHHs] aHTUMOKCUIAHTHOTO eeKTy, 110 € 0CO-
0JIMBO BaXXJIMBUM B YMOBax BiiiHU B YKpaiHi [13].

Oco0MMBOCTIMHY IMYHHOT'O pearyBaHHS y OiTeil MOJIOI-
IIOTO IIKITBHOTO BiKy (6—10 poKiB) € HANIPYKEHICTh HOTO
KJIITUHHOI Ta TyMOPaJIbHOI JIaHOK. BullieBka3aHe € Hacmin-
KOM 3MiH XMTTS AiTel 11i€]l BIKOBOI Py — PO3LIMPEHHS
COLIIAJIBHUX KOHTAKTIB, 1110 301JIbIIIYE PU3UK AHTUTEHHOTO
HaBaHTaXEHHsI Ha (hOHI XapaKTEepHOIo JUIS i€l BiKOBOI
rpynu movarky ¢izionoriunoi iHBoMOLIT TUMYCca [14, 15].
Kpim Toro, rncuxoiHtesekryajibHe HAIpy>KeHHSI B yMOBaX
HaBYaHHS y MOJIOJIIII IITKOJIi CTBOPIOE TOJATKOBMIA CTpe-
COBUI BILIWB JUISI TUTUHU.

Ju3aiin nociinkeHHs moOyI0BaHU 3 METOIO OL[IHUTHU
e(heKTUBHICTh IMYHOKOPUTYIOUMX Ta/a00 3aCTIOKINIMBUX
3aco0iB y TepaneBTUYHIN KOpeKilii Ta peabimiraiii cTpec-
acouiioBaHux posnaniB ta I'Pl y miTeil mIKiIbHOTO BiKy B
YMOBaX BOEHHOI'O CTaHy B YKpaiHi.

Byno npoBeneHo nmopiBHAIbHUN aHali3 e(heKTUBHOCTI
JIIKyBaHHS Ta peadifiTaliii cTpec-acolliifoBaHUX po3iaiiB
Ha ¢oHi I'PI 3a nBoma cxemamu: mepiia cxema BKJItouasia
JIMIIe iIMyHOKOPUTYIOUMH 3aci0, a Apyra cxema KOMOiHyBa-
Jla IMyHOKOPUTYIOUME Ta 3acnokKiiinBuii 3acobu. OLiHka
Oysia TpoBe/eHa 3 BKIJIFOUEHHSIM TaKUX IMOKAa3HMKIB, SIK:
MPOSIBY 3MiH 3 OOKY HEpBOBOI CUCTEMU, 30KpeMa O3HaKK1
IITCP, po3nagu cHY, OLIIHKY SIKOCTi XXUTTsSI, OpOHXIT, pec-
MipaToOpHi CUMIITOMM, PE3YJbTaTU OINUTYBaHHS OaTbKiB
IIOJ0 MEePEeHOCUMOCTI IIpernapaTiB iX DITbMHM Ta 3ad0BO-
JICHICTh OTPMMaHUMM pe3yabraTaMu JiKyBaHHs. JIuHami-
Ka e(peKTUBHOCTI 000X CXeM Tepallil OolliHIoBajgacs Ha 5-ii
JIeHb IIpUIiOMy MperapariB i yepe3 1 Micslb.

OuiHka epeKTUBHOCTI Tepamii gK Ha 5-ii JeHb, Tak i
yepe3 1 micslp micis moyaTky JikyBaHHS 3a cxemamu (1)
Ta (1+2) y miteit BikoMm 6—10 pokiB rmoKa3aia MOJTMIIEeHHS
MposIBiB CTpecoBUX po3naniB, o3Hak [TTCP, nmopyiieHs cHY
Ta SIKOCTi XUTTsI. OHAK MOPIBHSIHHS LIUX CXEM BUSIBUJIO
CTaTUCTUYHO 3Hauylly nepesary cxemu (1+2), 3ymMoBieHy
11 TOMaTKOBUM 3aCHOKIMJIMBUAM i MIPOTUTPUBOXHUM (aHK-
ClOITUYHIM) €(PEKTOM, pe3yJETaTOM OCTaHHBOTO € 031~
TUBHUI OTMIOCEPEKOBAHUN BILJIMB HA IMYHHY PETYJISIIIO.

Pesynbrati onuTyBaHHS 0aThKIB i JIiKapiB 32 MixKHApO/I-
Holo 1Kanow IMOS 11010 epeHOCUMOCTI Ta 3a10BOJIEHOC-

Ti JIiKyBaHHSIM OiTeit, xBopux Ha I'P1 min yac BiiiHU, TaKkox
MOKa3aJIii BUCOKY OLLIHKY Ha S5-I ieHb i yepe3 1 MicsI1b Imics
MoYaTKy Teparii, 0cCoOJIMBO TpU 3acTocyBaHHi cxemu (1+2).

OTpuMaHO TO3UTHBHI pe3yiabrath cxemu (1) 1romo
CUMIITOMIB OpOHXITY, SIK-OT KallleJlb, MOKPOTUHHSI, OiJIb y
IPyIsIX IPU KalllTi, AUCITHOE, AUXalbHi XpUTIH, BTpaTa are-
TUTY Ta rojloBHUI Oiib. EdexkTrBHicTh cxemu (1+2) Buia
3a cxemy (1) Ha 5-Ty MO0y IIOAO BUIIEBKA3aHUX ITOKA3HU-
KiB. [lepeBaxkHa yacTrMHa IiTeil He Maja CUMIITOMIB OpOH-
XiTy 4yepe3 MicsILb ITiC/IsI TTI0YaTKy JIiKyBaHHS. Takox cxema
(1+2) mokazaja 3HAYHO Kpallluii BIUIUB Ha pecripaTop-
Hi CMMIITOMM, OIliHEHi 3a JomoMorow BickKoHCiHCBKOTo
OINUTYBaJIbHUKA Ha 5-Ty 100y. Kpim Toro, 6yji0 1OCATHYTO
CUJIBHILIIOTO TepaneBTUYHOTO eeKTy il yac JIiKyBaHHS 3a
cxeMoto (1+2) mono 1MxoMaHKu, cyoheoputiTeTy, 6010 B
ropJii Ta HEXKUTI Ha 5-Ty 700y i yepe3 1 Micaub. HeobxinHo
3a3HAYNUTH, 110 HE3ATEXKHO Bill CXeMM JIIKYBaHHSI KJIiHIYHI
CUTYyallil, 110 BUMAaraau A0JaTKOBOTO MPU3HAYCHHS aHTU-
6i0THKIB, BUHMKAJIU JIUIIE y 6JU3bKO 2 % MmallieHTiB.

TepaneBrmunmii edexr cxemu aikyBaHHs I'PI mocsra-
€ThCSI 3aBASIKU TIPSIMIiil Iil KOMIIOHEHTIB iMyHOKOPUTYIOUO-
ro 3acoby [16—18].

VnockoHaneHa cxema JiikyBaHHS (1+2) Bigpi3HSIETbCS
THUM, 1110, OKPiM iIMYHOKOPUTYIOUOTO 3aC00Y, BKJIIOYAE 3a-
crnokiinuBuii mpernapat. KoOMIIOHEHTH 1Ii€l cxeMu iHTi0y-
I0Th MIPOLIECU NTEPEKMCHOTO OKMCHEHHS JIiMiliB, MAlOTh aH-
THOKcUAaHTHMIT eekT. KpiM Toro, cxema (1+2) 3a6e3mneuye
3aCIOKINIMBUIA, aHKCiomiTHUHMIt epekTu. Lle cuHepriyHo
TMiABUIIYE e(DEKTUBHICTD JIIKyBaHHS SIK CTPeC-iHIYKOBAaHUX
posnanis, Tak i ['PI Ta, 6e3 cyMHiBy, € BKpaii HEOOXiTHUM
IUUISL IATSIYOTO HAceJIeHHsI YKpaiHu B yMOBax BiliHU.

Takum YmMHOM, CHUHEpris JKyBaJbHUX CXeM pealimi-
Talii cTpec-acoliiioBaHnux posnaniB Ha ¢oni ['Pl y miteit
MOJIOIIIOTO HIKJIBHOTO BiKy B YMOBaX BOEHHOTO CTaHy B
VYKpaiHi 3 BUKOPUCTAaHHSIM IMyHOKOPUIYIOUMX Ta 3aCIIO-
KilIMBUX 3aCcO0iB Ma€ BUPAXKEHUI SIK paHHil, Tak i Bia-
CTpouyeHMI eeKTU, BUCOKUU piBeHb OLIHKHU 31 CTOPOHU
0aTbKiB Ta JiKapiB.

BucHoBkMu

1. liTu MOJIOAIIOrO IMIKIJIBHOTO BiKY, SIKi POKMBAIOTh B
YKpaiHi B yMOBaX BOEHHOTO CTaHY, MalOTh BUPaXeHi Mmopy-
LIEHHSI CTPeC-iHAyKOBAHOTO XapaKTepy — CTPECOBUIA pO31aj
(63 %), mopymrenns cuy (51 %), INITCP (21 %), 3HKeHHST
SKOCTI XUTTA (63 %). BuineBkazaHi mopyiieHHsT € HeOe3-
MEeYHUM TATPYHTSIM /I HETaTUBHOTO BIUIMBY Ha iMYHHY
BiIITOBIib, TSDKKOCTI Mepediry pecIipaTOpHUX 3aXBOPIOBaHb
Ta IOTPeOYIOTh MAaTOr€HETUYHO OOIPYHTOBAHOI KOPEKIIii.

2. 3anponoHOBaHO KOMILIEKCHE PillleHHs IIO0AO CHU-
HepriyHoi peabijiTallii cTpec-iHAyKOBaHMX MOpPYILIEHb Ta
I'Ply niteit Bikom 6—10 pokiB 3 BukopuctaHHsam cxemu (1),
sIKa MiCTUTb IMyHOKOPUTYIOUMii 3aci0, Ta cxemu (1+2), ska
IOJATKOBO MICTUTh 3acrokinuBuii 3aci6. [lopiBHsIbHA
ouinka cxemu (1) ta cxemu (1+2) mokaszana cTaTUCTUUHO
BipOTiJIHY Pi3HUIIO €()EeKTUBHOCTI OCTAHHBOI B KOPEKIIil
o3Hak [ITCP (y 5 pa3siB), 3MeHIIIEHHS IIPOSIBiB CTPECOBUX
posnaniB (y 2,7 pa3a), mopyuieHb cHy (y 4,75 pa3a) Ta Imo-
JIMIIEHHS SKOCTI KUTTS A0 BigMiHHOI (Y 4,5 pa3a), 110 mim-
TBEPIKEHO BUCOKMM PiBHEM MEPEHOCUMOCTI Ta 3a10BOJIC-
HOCTi pe3yJbTaTaMM JIiKyBaHHs 3 00Ky 0aTbKiB Ta JliKapiB.
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3. INopiBHsIbHMI aHAJI3 JiKyBajibHUX cxeM (1) Ta (1+2)
MokKa3aB OLIbII BUpaXKeHWI paHHill e(peKT OCTaHHbOI Ha
cumntomu ['PI Bxxe Ha 5-Ty 100y, a came Ha MposiBU: OPOH-
XiTy (Kaluejab, MOKPOTMHHSI, OiIb Y TPYIsIX MPU Kallli, AUC-
MHOE, JAMXaJIbHI XpUITM MPU ayCKyJIbTallii, 3SHUKHEHHSI arie-
TUTY, TOJIOBHUI OiJIb); Ha pecripaTOpHi CUMITTOMU, OLliHEHI
3a BiCKOHCIHCHKMM ONTUTYBaJIBHUKOM, a TAKOX Ha IMTOKa3HM -
KU JINXOMaHKU, cyodeOpuTiTeTy, HasBHICTb OOJIIO B TOPJTi.

4. CuHeprivHMi BIUIMB JiKyBaJbHOI cxemMu (1+2), Ha
BimMmiHy Bim cxemu (1), mokasaB BigmaJeHUI MTO3UTUBHUMA
TepaneBTUYHMI Ta peadiliTaliliHuil pe3yasTaT yepe3 1 Mi-
Csillb CIOCTEPEXEHHS, 0COOIMUBO 1I0A0 AMHAMIKM TaKUX
MPOSIBiB, SIK HEXKUTh, TOJIOBHUI Oifib Ta 3HUKEHHS alleTUTY.

Konduaikr iHTepeciB. ABTOpu 3asBISIOTH PO BiACYT-
HicTb KOH(JIIKTY iHTepeciB Ta BjaacHOi (iHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Indopmania npo dinancyBanna. diHaHcyBaHHS Bil-
CYTHE.

Bnecok aBTopiB. MiTiopsieBa-Kopniiiko 1.0. — nu-
3aifH TOCITIKEHHS, aHAIi3 OTPUMaHUX TaHWUX, HAITMCAHHSI
TeKCTy cTarTi; bypnaka €.A. — aHami3 OTpUMaHUX TaHUX,
CTaTUCTUYHA 00poOKa, HaIMCaHHS CTaTTi, peLieH3yBaHH!;
Kiens T.I., Cyxomonbscbka E.C. — momnyk jiTepaTypu, Ha-
nucanHs ctatTi; [lanuenko O.A., KabaHuesa A.B. — aHa-
JIi3 OTPUMaHUX TaHUX, HATIMCAHHS CTaTTi.
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Synergy of rehabilitation for stress-related disorders and ARIs in school-age children
under the war condition in Ukraine

Abstract. Background. A significant part of the children’s popu-
lation of Ukraine suffers from stress-related disorders, which lead to
serious complications and somatic diseases, including an increased
incidence of acute respiratory pathology, and create a global eco-
nomic problem in the field of health care. This is a challenge for
pediatric practice and requires improvement and increasing the ef-
fectiveness of rehabilitation measures, development of comprehen-
sive therapeutic approaches. The purpose of the study: to increase
the effectiveness of the rehabilitation for stress-related disorders and
acute respiratory infections (ARIs) in school-age children under
the conditions of martial law in Ukraine by means of synergistic
pharmacological correction with the inclusion of immunocorrec-
tive and sedative agents. Materials and methods. The study inclu-
ded 125 children aged 6—10 years who permanently lived in the
territory of Ukraine (Kyiv, Kharkiv, Lviv, Dnipro, Zaporizhzhia,
Odesa, Kropyvnytskyi, Vinnytsia, Kryvyi Rih, Zhytomyr, Cherkasy,
Poltava, Sumy, Berdychiv, Romny, Bila Tserkva) during the previ-
ous year. The study was carried out as part of the program of out-
patient observation of children with various acute manifestations of
ARIs against the background of stress damage to the nervous system
due to the war in Ukraine, and taking naturopathic drugs with im-
munocorrective properties (scheme (1)): 1) affinity-purified anti-
bodies to human interferon gamma (6 mg), histamine (6 mg) and
CD4 (6 mg) — a mixture of homeopathic dilutions C12, C30 and
C50; or in combination with a drug with a sedative effect (scheme
(1+2)): 1) affinity-purified antibodies to human gamma interferon

(6 mg), histamine (6 mg) and CD4 (6 mg) — a mixture of homeo-
pathic dilutions C12, C30 and C50; 2) affinity-purified antibodies
to brain-specific protein S100 (3 mg) — a mixture of homeopathic
dilutions C12, C30 and C50. Statistical processing of the results was
carried out using GraphPad Prism 9.0 Software for Windows (USA,
San Diego, CA). Results. The synergistic therapeutic effect of the
scheme (1+2) showed a significantly better impact on stress-related
disorders — sleep disorders, post-traumatic stress disorder, stress-
related disorders, quality of life. In addition, there was a more pro-
nounced corrective and rehabilitative effect of the scheme (1+2) on
the indicators of fever, duration of low fever, sore throat, runny nose,
symptoms of bronchitis, and manifestations of respiratory infection,
assessed according to the Wisconsin Questionnaire. Analysis of sa-
tisfaction with the treatment effect on the IMOS international scale
during the observation period showed positive results and a high
level of assessment by both doctors and parents. Conclusions. Thus,
the synergy of rehabilitation for stress-related disorders and ARIs
in school-age children under martial law in Ukraine with the use of
immunocorrective and sedative agents has pronounced effect, both
early and delayed, a high level of assessment by doctors and parents
of children aged 6—10 years.

Keywords: children of primary school age; acute respiratory
infection; stress disorders; war in Ukraine; post-traumatic stress
disorder; sleep disorders; immunocorrection; sedative therapy; re-
habilitation; comparison of effectiveness; safety of treatment; mul-
ticenter study
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Analysis of cases of severe streptococcal infection
in children and adults in Khmelnytskyi region

Abstract. Background. Group A beta-hemolytic streptococcus (Streptococcus pyogenes) is a widespread bacterial
pathogen that can cause many clinical variants of diseases in humans and be a trigger factor for the development of
various autoimmune conditions. The purpose of the study was to show the current state of infection caused by group A
beta-hemolytic streptococcus in adults and children using case studies. Materials and methods. The article describes 5
cases of streptococcal infection caused by Str.pyogenes with different clinical symptoms. The streptococcal etiology was
confirmed by bacteriological method, the levels of ASLO antibodies were evaluated by biochemical method, clinical and
biochemical studies were performed to determine markers of organ dysfunction. Results. The paper presents cases of
severe streptococcal infection, which occurred in the form of phlegmon (single or multiple), multiple fasciitis of various
localizations, development of destructive pneumonia, which was complicated by pneumothorax and pyopneumothorax,
streptococcal septic shock, as well as epidermolysis syndrome ( “scalded skin” syndrome). Conclusions. There has been
a significant increase in the incidence of diseases caused by group A beta-hemolytic streptococcus. This outbreak is
characterized by a severe course of infection with the development of various clinical forms with skin and soft tissue
damage, destructive pneumonia, and septicemia. All cases are caused by antibiotic-resistant strains.

Keywords: children; adults; streptococcal infection; group A beta-hemolytic streptococcus; laboratory diagnosis; clini-
cal forms

Introduction Pyogenic streptococcus is characterized by the produc-

Group A beta-hemolytic streptococcus (Streptococ-
cus pyogenes) is a globally distributed and adapted bacte-
rial pathogen that has developed a whole arsenal of eva-
sion strategies to overcome the mechanisms of immune
sanitation of the human body [7]. This pathogen can cause
a variety of clinical variants of diseases from mild inflam-
matory processes in the throat (pharyngitis, sore throat) to
severe generalized forms of infections with manifestations
of septic shock [19, 21]. The group of streptococcal infec-
tions includes scarlet fever, which is a classic streptococcal
infection, erysipelas, acute glomerulonephritis, and osteo-
myelitis. The role of streptococcus has been recognized in
the development of rheumatism, infective endocarditis,
myocarditis, and autoimmune processes [17].

tion of certain virulence factors, such as streptolysin-O, su-
perantigens, bacterial wall proteins, including M-protein,
fibronectin, and capsular polysaccharide, which is bound to
hyaluronic acid [4, 17]. Epidemiologically, group A strep-
tococci are categorized into 220 types, each of which is de-
termined by the sequence of amino acids in the C-terminal
region of the M-protein that determines the degree of vi-
rulence of the bacteria. Types 1 (18.3 %), 12 (11.1 %), 28
(8.5 %), 3 (6.9 %), and 4 (6.9 %) are responsible for 40 %
of cases of streptococcal infection [19]. In the pathogenesis
of the infection, an important role is played by the activa-
tion of T lymphocytes by streptococci superantigens, which
is a trigger for the massive release of proinflammatory cyto-
kines, in particular interferon-gamma, interkeukin 1, tumor
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necrosis factor o [7]. The overproduction of these cytokines
causes severe tissue and organ effects, the development of
shock, and depends on the expression of the Spea 1-Spea 3,
emm 1 genes [13, 20]. One of the features of streptococcal
strains is the ability to form biofilms [2]. Many strains of Str.
pyogenes are coated with a polysaccharide capsule, which
is known to contribute to the development of severe infec-
tions. The hyaluronic acid capsule of Streptococcus pyogenes
prevents neutrophil-mediated clearance in vivo and is a key
factor in the virulence of Str.pyogenes [7].

An increase in lung infection with invasive streptococ-
cus after the development of seasonal influenza (pulmonary
invasive group A streptococcal (PiGAS) infections), initially
diagnosed in children, has also caused complications in adult
patients. For example, Shihui Hou and colleagues (2023)
noted the development of streptococcal nephritis and myo-
carditis, which had specific manifestations in the form of
cardiorenal syndrome with symptoms of edema, hematuria,
proteinuria, elevated levels of antibodies to streptolysin-O
(ASLO), decreased levels of complement and corresponding
manifestations in kidney biopsy [18]. The frequent develop-
ment of glomerulonephritis after a streptococcal infection in
children is indicated by Kate A. Worthing et al. (2019) [10]
and Anjali A. Satoscar et al. (2020) [2]. Nobuo Okahashi
and colleagues (2022) indicate that Str.pyogenes infection
during seasonal influenza is often associated with pneumo-
nia, septicemia, and the development of necrotizing fasciitis
[14]. Zehra Nihan Coskun and co-authors (2023) point to
the frequent development of toxic shock syndrome, which
resembles septic shock in clinical picture, frequent detec-
tion of Streptococcus pyogenes cultures in the pleural fluid of
such patients, and initial antibiotic therapy with vancomy-
cin, ceftriaxone, clindamycin [3, 22]. In the original study
by Johannes Forster and colleagues (2024). Str.pyogenes was
isolated in 20 % of children with pleural effusion and pleural
empyema, and it should be noted that antibiotic regimens
included aminopenicillins, macrolides, cefuroxime both
in monotherapy and in combination with aminoglycosides
when patients were in the Department of Anesthesiology
and Intensive Care [8]. ASLO can be considered a marker of

patients’ sensitization to streptococcus, the beginning of an
increase in levels of which is observed by the end of the first
week, reaches a maximum in 3—5 weeks and is maintained
for up to 6 months [1].

The purpose of the study was to show the current state
of streptococcal infection caused by group A beta-hemolytic
streptococcus in adults and children using case studies.

Materials and methods

The clinical picture and laboratory parameters were
analyzed in the patients admitted for treatment to the
emergency department, the department of anesthesiology
of Khmelnytsky Regional Hospital and the department of
anesthesiology and intensive care of the Khmelnytsky City
Children’s Hospital during 2023 and 6 months of 2024, in
which the streptococcal etiology of the disease, namely Str.
pyogenes, was verified. There were 7 pediatric patients and
10 adults. Their distribution by age is shown in Table 1.

Table 1 shows that among children with streptococcal in-
fection, patients aged 6—14 years predominated, while among
adults, those aged 30—50. No gender difference was found.

All patients underwent clinical blood and urine tests, an
extended blood chemistry test to determine lactate, detect
markers of organ dysfunction, bacteriological tests of the skin,
mucous membranes, blood, urine, pharynx, gastrointestinal
tract, cerebrospinal fluid (if necessary), and an immunochro-
matographic test to determine serum procalcitonin.

Group A beta-hemolytic streptococcus (Str.pyogenes)
was isolated from all patients. Among them, it was identi-
fied by bacteriological method in 12 cases, and 5 patients
had high ASLO values (from 400 to 1200 U/ml with an ac-
ceptable value of 150 U/ml). In 52.8 % of cases, Str.pyo-
genes was antibiotic-resistant, retaining only sensitivity to
glycopeptides, rifampicin and oxazolidinones. In rare cases,
resistance to glycopeptides was also observed.

Results

The clinical picture of streptococcal infection caused by
Str.pyogenes was characterized by an acute onset in all age
groups. Patients reported hyperthermia, sore throat when

Table 1. Age distribution of patients with streptococcal infection

Age (years old)

Adults

Children

Female

Male

0-1

1

2-5

1

6-14

4*

15-18

1

19-29

30-40

41-50

51-60

61-70

71-80

_ | == W=

A lalalalalolA|ala O

oOlO|O|W|(= | |O|W|O|—

Total

10

7

8

9

Note: * — probability of difference in the frequency of streptococcal infection in children aged 6—14 and other

age groups (p < 0.05).
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swallowing, arthralgias and myalgias, and general weakness.
At the initial examination, catarrhal phenomena in the form
of pharyngitis and tonsillopharyngitis were noted in 85.0 %
of the patients. A patchy papular rash resembling a scarlet
fever was detected from the first day of the disease in 2 pe-
diatric patients, and from the third day in 3 adult patients.
Pleuropneumonia was diagnosed in 7 pediatric patients and
10 adult patients, carditis — in 3 adults and 3 children, ne-
phritis — in 4 adult patients, and 5 children had acute renal
failure. Renal replacement therapy was required in 2 adult
patients, and 4 pediatric and 4 adult patients were on me-
chanical ventilation. In 5 (71.4 %) children and 4 (40 %)
adults, streptococcal sepsis occurred, according to the crite-
ria of the Sepsis-3 Consensus (2016) [12]. Bullous changes
in the skin, peeling of the palms and soles with epithelial
desquamation were noted in 5 children and 6 adults. Mul-
tiple soft tissue phlegmon requiring surgical treatment was
diagnosed in 5 adult patients and 2 children in this sample,
multiple fasciitis and epidermolysis — in 2 children, and a
widespread form of erysipelas in the other 2 children. The
data are presented in Table 2.

In the clinical picture of patients with severe streptococ-
cal infection, destructive pleuropneumonia most often oc-
curred, accompanied by fever and combined with soft tis-
sue necrosis, multiple phlegmon or fasciitis, which required
careful noninvasive monitoring (ultrasound, radiography,
computed tomography). Fig. 1 shows a destructive pneu-
monia with pneumothorax that developed on an outpatient
basis in an 8-year-old child on the third day after the onset
of the disease, and was verified upon admission to the pedi-
atric hospital. The child was on a ventilator.

A widespread form of lower extremity erysipelas in a
6-year-old child with severe fever and a threat of phlegmon
is shown in Fig. 2.

Fig. 3, 4 show bullous-necrotic changes in the elbow
bends and area of the ankle joint with the development of
interfascial phlegmon.

Similar changes were observed in adult patients with the
development of phlegmon of both forearms and ulcerative-
necrotic lesions at the site of bullous skin changes (Fig. 5),
the peeling of the palms and soles was also a characteristic
feature of the disease (Fig. 5, 6).

Almost every second patient with severe infection caused
by group A beta-hemolytic streptococcus, confirmed by
bacteriological methods, had ASLO antibodies below the
reference values.

it 5 .
Figure 1. Streptococcal pneumonia with the
development of left-sided total pneumothorax
(marked with an arrow) in an 8-year-old child who

was on mechanical ventilation

Table 2. Clinical symptoms and syndromes that characterized the course of streptococcal infection
in the described groups of patients

Children (n =7) Adults (n = 10)
Clinical manifestations

Abs. % Abs. %
Hyperthermia 7 100.0 10 100.0
Sore throat 4 57.1 2 20.0
Rash 6 85.7 3 30.0
Epidermolysis 2 28.6 2 20.0
Eglzguamation and peeling of skin of palms and 5 714 6 60.0
Septic shock 5 71.4 4 40.0
Destructive pleuropneumonia 7 100 10 100.0
Carditis 3 42.9 3 30.0
Nephritis 5 71.4 4 30.0
Erysipelas 2 28.6 0 0
Hemodialysis 0 0 2 20.0
Soft tissue phlegmon 2 28.6 5 50.0
Hemoculture/bacillus culture from the pharynx 5 71.4 10 100.0
ASLO T 4 57.1 4 40.0
Lactate > 2 mmol/l 7 100.0 10 100.0
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Discussion

There is a significant increase in the
infection of the European population
with streptococcus, as well as the rapid
formation of its resistance, in particular,
to macrolides (30—40 % to erythromy-
cin), causing nosocomial infections by
streptococci, as indicated in the review
by R. Creti and other scientists [8, 16]. In
this clinical study, Str.pyogenes was antibi-
otic-resistant in every second case.

Maria José Gonzalez-Abad and Mer-
cedes Alonso Sanz (2020) reported an in-
crease in the risk of severe streptococcal in-
fections caused by pyogenic streptococcus
after analyzing the epidemiological situa-
tionin Europe in 20112018 [11]. A similar
trend was also highlighted by Eva Ramirez
de Arellano and co-authors (2024) in their
study of the clinical, microbiological, and
molecular features of invasive infections
in pediatric hospitals in Spain [5]. In the
presented 5 cases, it was shown that 2 chil-
dren and 2 adult patients (80 %) developed
streptococcal shock with multiorgan failure
and severe skin and soft tissue lesions, heart
failure of varying degrees, as evidenced by a
sharp decrease in the minute blood volume
(ejection fraction).

Peter J.B. Davies and colleagues
(2023) noted an increase in the number
of destructive pneumonias caused by he-
molytic streptococcus, in particular, with
the development of pleural empyema in
pediatric patients admitted to Scottish
hospitals in winter [15]. Our data are in
line with those of the authors.

The primary development of seasonal
influenza infection or metapneumovirus
infection was caused by the addition of
streptococcal infection (PiGAS), which
was not typical for the epidemiological si-
tuation, since most often Str.pneumoniae,
H.influenzae, S.aureus infection occurs [9,
22]. Giada Maria Di Pietro and co-authors
in their 2024 review also point to a high
potential for sensitization to this pathogen
with the development of glomerulonephri-
tis, as well as specific forms of the disease,
such as necrotizing fasciitis and strepto-
coccal toxic shock syndrome [6]. We ob-
served these forms of streptococcal infection in our patients.
Prior to this outbreak of streptococcal infection, necrotizing
fasciitis and epidermolysis syndrome were not often observed
in adults, and extremely rarely in children. Since the latter
developed against the background of antibiotic therapy and
during early convalescence, as well as the effect of local and
systemic glucocorticosteroids, it is believed that this clinical
form of infection caused by group A beta-hemolytic strepto-
coccus is an example of an autoimmune complication.

Figure 3. Skin changes on the elbow joints in a 12-year-old child
with epidermolysis (“scalded skin” syndrome)

Figure 4. Necrotic skin changes o the ankle and elbow joints

Figure 2. Widespread erysipelas on the thigh
and lower leg of a 6-year-old child

o S o
in a 12-year-old child

Conclusions

1. An urgent issue of modern infectology is the signifi-
cant increase in the population with highly virulent strains
of group A beta-hemolytic streptococcus, which is cha-
racterized by the formation of antibacterial multidrug resis-
tance, in Europe.

2. The characteristic features of these cases are the de-
velopment of destructive forms of pneumonia with pleurisy,
myocarditis, septic shock, as well as soft tissue and skin
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Figure 5. Edema, skin necrosis and formation
of interfascial phlegmon with characteristic
fluctuation and ultrasound picture
in a 61-year-old patient

Figure 6. Peeling and desquamation of the epidermis
of the soles as a characteristic sign of the disease
(day 12 of treatment)

damage in the form of erysipelas, phlegmon, multiple fasci-
itis, epidermolysis, which was rarely observed before.

3. Not all patients with bacteriologically confirmed
streptococcal infection had an increase in ASLO, which re-
quires repeated examinations, as these antibodies may not
be synthesized for a long time in a severe condition. Par-
ticularly high titers of ASLO were observed in patients with
carditis, nephritis, and epidermolysis.
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"BIHHULIbKA HQLIIOHQABHMN MEANYHU YHIBepcuTeT iMeHi M.I. [Tnporosa, M. BiHHMLS, YkpaiHQ

2XMeAbHULIbKQ OBAQCHQ AIKQPHST, M. XMEeAbHULIbK, YKpaiHO

SXMeAbHULIbKQ MICbKQ AUTSIHQA AIKQPHST, M. XMeAbHU LK, YKpQiHa

AHOAI3 BUNOAKIB TSXKKOT CTPENTOKOKOBOT iHPeKLii B AiTer Ta AOPOCAUX HO XMEAbHUYYUHI

Pe3iome. AxryanbhicTb. Beta-remMoniTHuHMIl CTPENTOKOK Ipymnu
A (Streptococcus pyogenes) — 3HAYHO TIOIIUPEHMI OaKTepiaIbHUIA
TaToreH, 3AaTHUM CIPUYMHATU Pi3HOMAHITHI KJIiHIYHI BapiaHTH
3aXBOPIOBaHb Yy JIIOJCH Ta OYTH TPUTEPOM PO3BUTKY Pi3HUX aBTO-
iMyHHUX cTaHiB. MeTa AOCHIIKEHHS: 1M0Ka3aTy CYJyacHWil cTaH
iH(eKIii, BUKIIMKaHOI OeTa-reMOITUYHUM CTPENTOKOKOM TpyIu
A, y mopociux ocib Ta AiTeil Ha MPUKJIAIi BUMTAOKIB i3 MPaKTUKU.
Marepiamm Ta MeTomu. Y cTatTi BiTOOpaXXeHO 5 BUITAIKIB CTpEI-
TOKOKOBOI iH(eKIlii, BUKIMKAHOI Str.pyogenes, i3 pi3HOIO KJIiHiu-
HOIO CUMIITOMATHUKOI. CTPEenTOKOKOBY €TiOJIOTiI0 MiITBEePIKY-
BaJI OAKTEpIOJIOTIYHMM METOIOM Ta BHW3HAYAIM PiBHI aHTUTII
ACIJI-O 6ioXiMiYHMM METOIOM, TTPOBOAMIM KJIiHIUHI i GioXiMiuHi
JIOCITIKEHHSI 3 METOI0 OLIHKM MapKepiB OpraHHoi AUC(YHKIILI.
Pesyabrati. Y poGoTi MpeacTaBieHO BUMAAKU TSKKOTO Tepe-

0iry cTpenToKoKoBOi iHdeKii y Bursiai ¢aerMoHu (OAMHUYHOL
a00 MHOXXMHHOT), MHOXKWHHUX (acLMiTiB pi3HOI JIoKastizaLii, ne-
CTPYKTMBHOI ITHEBMOHIi, sika YCKJIaJIHIOBAIACs MTHEBMOTOPAKCOM
Ta IMiOMHEBMOTOPAKCOM, CTPENTOKOKOBOIO CENTUYHOIO IIOKY, a
TAKOX eIMiaepMoJIi3y (CHHAPOMY «OLUIApeHOl Kipr»). BUCHOBKH.
CriocTepiraeTbCsl 3HaYHE 3POCTAHHS YaCTOTHU 3aXBOPIOBaHb, BU-
KJIIMKAHUX OeTa-reMOJITUIHUM CTPENITOKOKOM Tpyru A. [171s1 11bo-
IO CIajaxy XapaKTepHUM € TSDKKUI TiepeOir iHgeKIIii 3 pO3BUTKOM
PI3HOMAHITHUX KJIHIYHUX (DOPM 3 ypake€HHSIM IIKIipU i M’SIKMX
TKaHWH, PO3BUTKOM JE€CTPYKTUBHOI ITHEBMOHI1, CEIITUYHOTO CTaHY.
Yci Bumanky BUKJIMKaHi aHTUO10TMKOPE3UCTEHTHUMM IIITAMaMU.
Ki104o0Bi cj10Ba: nitu; nopocii; cTpenTokokosa iHGbeKlis; 6e-
Ta-TreMOJIITUYHUI CTPENTOKOK I'pynu A; 1abopaTopHa I1iarHOCTU-
Ka; KJIiHiYHi opmu
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Eosinophil count in blood with neonatal
hyperbilirubinemia treated with phototherapy

Abstract. Background. Neonatal hyperbilirubinemia is one of the most common causes of hospital admissions in
the first two weeks of life. Phototherapy is one of the routine methods for managing hyperbilirubinemia but it has many
complications, and one of them is an increase in the eosinophilic count. Those who develop eosinophilia are at risk for
asthma later on. The purpose was to assess the effect of phototherapy on blood eosinophilic count in term newborns
with severe indirect hyperbilirubinemia. Materials and methods. A retrospective (case-control) analytic study was
done at the neonatal intensive care unit at Al-Zahraa Teaching Hospital from January 2022 to December 2023. It
involved 102 neonates with severe hyperbilirubinemia with gestational age > 37 weeks (test group A) and 150 control
normal newborns (group B). Total serum bilirubin (TSB) level, hemoglobin concentration, and eosinophil count before
and after phototherapy were analyzed from medical records. Results. Before phototherapy, patients in group A had
lower levels of Hb and higher levels of TSB compared to the controls (group B); however, there was no significant
difference in eosinophilic count (p = 0.06). The neonates in group A had a lower level of TSB (p = 0.001) and a higher
eosinophil count (p = 0.001) after phototherapy. Conclusions. There is a significant increase in eosinophilic count after

phototherapy.

Keywords: neonatal hyperbilirubinemia; eosinophils; phototherapy; neonates

Introduction

Neonatal jaundice is a yellowish discoloration of a new-
born’s skin and other tissues that usually starts in the first week
of life in approximately 60 % of term infants and 80 % of pre-
term infants [1]. The unconjugated bilirubin is produced from
heme destruction in the reticuloendothelial cells [2]. It repre-
sents a toxic metabolite that may cause irreversible brain dam-
age when it reaches more than 25 md/dl [1].

The mainstay of care for infants with unconjugated hy-
perbilirubinemia is phototherapy. Phototherapy reduces
total serum bilirubin (TSB) concentrations by photoisome-
rizing the unconjugated bilirubin to the nonpolar and water-
soluble molecule. About 80 % of bilirubin is eliminated by
this photoisomerization pathway [3].

Phototherapy is generally considered safe but can have
adverse effects such as skin rash, loose bowel motion, over-
heating, and dehydration. Rarely, neonates may develop
“bronze baby” syndrome if they have direct hyperbilirubi-
nemia. Phototherapy can induce hemolysis due to its effect

on red blood cell membrane damage and lipid peroxidation
[3]. Phototherapy in extremely low-birth-weight infants has
been linked to the patency of the ileus and ductus arteriosus.
Because phototherapy can cause corneal damage, infants’
eyes should be well-protected [5].

Eosinophils are granulocytes that develop in bone mar-
row in response to cytokines. Its role is linked to defense
against helminths and immediate hypersensitivity reactions
such as asthma [6]. The normal value of eosinophil is 1-3 %
of total white blood cell differentiation [7], eosinophilia
occurs in allergic disorders like acute urticaria, dermatitis,
parasitic infections (amebiasis), gastrointestinal disorders
(eosinophilic gastroenteritis and food allergy), neoplasms
(acute lymphoblastic leukemia) and rheumatic disorders
(polyarteritis nodosa) [8].

Phototherapy increases cytokines, which increases eo-
sinophilic count [9]. This study was designed to assess the
effect of phototherapy on blood eosinophilic levels in new-
borns with hyperbilirubinemia.
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Materials and methods

In 102 infants with severe indirect hyperbilirubinemia
admitted to the neonatal care unit at Al-Zahraa Teaching
Hospital in Al-Najaf Al-Ashraf City, a retrospective (case-
control) analytical research was carried out from January
2022 to the end of December 2023. The study patients (group
A) were treated with phototherapy according to the Ameri-
can Academy of Pediatrics recommendations. In contrast,
the control group consisted of 150 age- and gender-matched
babies who were tested for bilirubin levels but did not receive
phototherapy (group B). The cut value for the definition of
eosinophilia is more than 1—3 % of total white blood count.
Infantswithgestational age < 37 weeks, TSBlevels >20mg/dl,
those who need exchange transfusion, children with patho-
logy other than jaundice, the existence of gestational diabe-
tes and pre-eclampsia in the mothers, the presence of aller-
gic disease in the family were excluded from the study.

Procedure. Oral consent was taken from the parents, af-
ter which a complete history and physical examination were
carried out; the investigation included complete blood count,
blood group and Rh typing of neonates and mothers, reticu-
locyte count, and serum bilirubin level (total and direct),
where 2 ml of venous blood was drawn and 1 ml was placed
in EDTA tube for complete blood count using Ruby analyzer
(USA), and other 1 ml was placed in gel tube for TSB mea-
surement after centrifuging in Bilirubin meter (Japan).

All cases in group A receive intensive phototherapy by
Mediprema Cradle 360 with eight blue TL 20W/52 fluores-
cent tubes (Germany). The study was designed to compare
the mean of eosinophilic count and TSB before and 24—72
hours after phototherapy.

Statistical analysis. Data entry and analysis were per-
formed using Microsoft Excel and SPSS (version 23). As
part of the descriptive analysis, the mean and standard devi-
ation were determined, and a Student’s t-test was performed

to compare the study and control groups. A p-value less than
0.05 was considered statistically significant.

Results

A total of 102 neonates with severe indirect hyperbiliru-
binemia were included in the study (group A); 61 (59.8 %)
ofthese patients were male, 41 (40.2 %) were female, the pa-
tients were born at a mean age of 38.359 £ 1.013 weeks with
a mean birth weight of 3.325 + 0.441 kg, and a mean age at
admission for both groups was 6.2 £ 2.8 days. No statisti-
cally significant difference was observed between groups A
and B regarding demographic features, as shown in Table 1.

ABO incompatibility was the cause of jaundice in 63
(61.7 %) cases in group A, and all of them needed inten-
sive phototherapy. All patients in group B have physiological
jaundice and no need for phototherapy.

The blood test revealed that before receiving phototherapy,
the patients in group A had lower levels of Hb (p = 0.002) and
higher levels of TSB than those in group B (p =0.02). However,
no statistical differences were observed concerning eosinophils.

The patients in group A had a higher eosinophil level fol-
lowing phototherapy (p = 0.001) and a lower level of TSB
(p=0.001).

Discussion

Despite its benefits, phototherapy has some complications
such as increased levels of eosinophils and the effect of these
increments on the development of allergic diseases like asthma.

Table 2 of the current study demonstrates that newborns
with severe hyperbilirubinemia had lower eosinophil levels
before phototherapy than neonates in the control group.
Still, this difference is not statistically significant, which
agrees with the result obtained by Banu Aydin et al. [10].

As shown in Table 3, there is a significant increase in
blood eosinophilic count after phototherapy. This agrees

Table 1. The demographic features of the patients, mean + SD

Parameter Group A (n = 102) Group B (n = 150) p-value
Gender (m/f), n 61/41 90/60 0.08
Weight at birth (kg) 3.325 + 0.441 3.225 + 0.384 0.21
Gestational age (weeks) 38.359 + 1.013 38.359 + 1.013 0.06
Age at admission (days) 6.2+2.8 6.2+2.8 0.14

Table 2. Comparison of total serum bilirubin, eosinophils, and Hb for groups A and B before phototherapy,

mean = SD
Parameter Group A (n =102) Group B (n = 150) p-value
TSB (mg/dl) 22.8 2.1 11.2+27 0.001
Eosinophils (/mm?3) 386 + 220 420 + 230 0.06
Hb (g/dl) 152 +2.3 176 +1.8 0.002

Table 3. Comparison of total serum bilirubin and eosinophils in group A before and after phototherapy

Parameter Before phototherapy After phototherapy p-value
TSB (mg/dl) 228 +2.1 11.0+25 0.001
Eosinophils (/mm?) 386 + 220 479 + 180 0.001

Notes: odds ratio 1.14, 95% confidence interval 1.43—4.56.
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with the result obtained by Sirota et al. who show that pho-
totherapy increases cytokines, especially IL-10 and eosino-
philic count [11], and with the study done by Saber M. et al.
(2014) who demonstrate that in addition to the positive ef-
fect of phototherapy on neonatal blood eosinophil level, it
also increases serum tumor necrosis factor [12].

These results are comparable with a study done by Asp-
berg et al. (2010) who found that in the absence of other
neonatal and maternal risk factors, newborns who had jaun-
dice and received phototherapy had a 1.5 times higher risk
of developing asthma later in life than newborns who did not
have jaundice because eosinophilia may have developed in
association with phototherapy [13].

In 2014, the study done by Beken et al. showed elevated
levels of eosinophils after phototherapy, and this is similar
to the results of the current research and mentioned allergic
disease (asthma) in later life according to high levels of eo-
sinophil in the neonatal period [14].

Also, Maisels and McDonagh (2008) show an increased
level of cytokines following phototherapy exposure, which
will increase immunological cells [9].

Table 1 shows no effect of gender, gestational age, weight,
and age of admission on the eosinophil level, similar to the
study done in Ankara, Turkey, in 2014 by Aydin Banu etal. [10].

Conclusions

An increase in eosinophilic count after phototherapy is
noted in neonates with hyperbilirubinemia, which may put
them at risk for asthma and other allergic diseases in the fu-
ture. We found no significant association between eosino-
philic count and gender, age, and weight of the neonates.
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YMiCT e031HODIAIB NPU TAXKKiN HEOHATAABHIN rinepGiAipy6iHeMil nia 4ac AiKkyBaHHS ¢poToTepanieto

Pe3tome. Akryanbnicts. HeonatanbHa rinep6itipy6ineMist € on-
Hi€l0 3 HAaWYaCTIIMX TPUYMH TOCIIiTaTi3allii B Mepii aABa TUXKHI
KUTTst. DoToTepartisi € OMHUM i3 PyTUHHMX METOIIB JIIKyBaHHS Ti-
niepOiTipyOoiHeMii, ajle BOHa Ma€e GaraTo YCKJIaaHEeHb, SIK-OT TTiIBU-
IIEeHHST piBHS €03uHOMIB. Ti, y KOT0 pO3BUBAETHCS €O3UMHOMIITIS,
MaIOTh MiIBULLIEHNUIA PU3KK ACTMU B MaiilOyTHHOMY. MeTa: oLiHuTA
BIUIMB (poToTeparnii Ha KiJIbKiCTh €03MHOMDLIIB KPOBi B TOHOILIEHUX
HOBOHAPO/DKEHUX i3 TSDKKOIO HENpPSIMOIO  TinepoitipybiHeMiero.
Marepiaau Ta MeTOIM. PeTpocrieKTMBHE aHATITUYHE TOCTiKSHHS
(BUMag0K — KOHTPOJIb) OYyJI0 MPOBEIEHO Y BilIiICHHI iHTEHCUBHOI
Tepariii HOBOHApOIXKeHUX HaBYaJIbHOI JiikapHi Al-Zahraa 3 ciuHsi
2022 poky 1o rpyzeHb 2023 poky. O6ctexeHo 102 HOBOHapOIKEHNX
13 TSDKKOIO TilepOiipy0iHeMi€lo 3 TecTalliifHUM BiKOM > 37 TYDKHIB

(mocmimHa rpyma A) Ta 150 miteit 6e3 matosorii (KOHTpOJIbHA TpyTia
B). PiBeHn 3aranibHOrO 0iTipy0iHY CUPOBATKY KPOBi, KOHIICHTPALIisI
reMorIo0iHy Ta KiJbKiCTb €03uHODIIIB A0 Ta micist dhoToTepamnii
Oy/in TipoaHatizoBaHi 3 MeqMYHUX 3aruciB. PesyabraTtu. o ¢o-
TOTepartii XBopi (rpyna A) Majv HUXKYi PiBHI TeMOTIO0IHY 1 BUIII
PiBHi 3arajJbHOrO OiMipyOiHY MOPIBHSIHO 3 KOHTpoJeM (rpyma B),
ONIHAK CYTTEBOI Pi3HULII IIOJ0 KiJILKOCTI €03MHOMDIIIB HE Biamiue-
Ho (p = 0,06). Y HOBOHApOIKEHUX IpyIn A Tiic/st poToTepariii OyB
HIDKYMIA piBeHb 3araibHOTO Oiipy6iny (p = 0,001) i Buiumii piBeHb
eosuHodinis (p = 0,001). BucHoBku. ITicas dororeparii criocrepi-
ra€ThCsl 3HAYHE 30UTbIIIEHHS KiIBKOCTI €03MHOMILTIB.

Ki04y0Bi ciioBa: neonaranbHa rinep6inipy6inemist; eozuHodi-
11; poTOoTEepartisi; HOBOHAPOIKEHi
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EdekTtusHictb Bacillus clausii UBBC-07 y npodinakTUui
OHTUOIOTUK-COCOLLIMOBAHOI Aidpei B AiTen

Pestome. Ouineno eppexmusnicmo npobiomuunoeo wmamy Bacillus clausii UBBC-07, y npoginaxmuui anmubio-
muk-acoyitioganoi diapei. Ilpoananizoeano pezyrvmamu aikyeanns 939 nauicumie gixom 6id 28 ouie do 18 pokis 3
bakmepiarvHumMu iHgeKuiamu pizHoi N10KaANI3aUiTl, W0 OMPUMYBAAU CUCMeMHY anmubakmepiaavHy mepaniio. Tlauien-
mie, axi nputimaau Bacillus clausii UBBC-07 paszom i3 anmubiomuxamu (671 nayieum), 6y10 ioneceHo 00 0CHO8HOT
epynu; nayienmie, AKi He OMpUMy8au npodiomuk Ha @ori anmubdiomuxomepanii (268 nayienmis), — 00 KOHMPOAbHOT
epynu. Pesynromamu aikyeanns 6yn0 oyineno ¢ 794 nauicumie (565 nayicnmie ocnosnoi epynu, 229 nayienmie epynu
KOHmMpoA0), 04 akux 0ye eidomum npusHaueruii anmubakmepianrvHuil 3acio. B ocnoeHill epyni 8ipoeiono piduie no-
DIBHSIHO 3 KOHMPOALHOIO GIO3HAYABCS PO3GUMOK NOPYULeHb 3 OOKY mpagHo2o mpakmy, a came diapei (5,5 npomu 14,0
%) i 6onto 6 wcueomi (3,7 npomu 7,4 %). Ipogirakmuunuii npuiiom npodiomuxa 3MeHuLy8ae 4acmomy QopmyeanHsi
AAJl 3aeanom y 2,5 pasa, a ceped nauicumis, ki ompumyeanu neniuurinu, — y 2,5 paza, uepanrocnopunu — y 2,4
paza, makpoaiou — y 5,1 paza. Buxopucmanus Bacillus clausii UBBC-07 makodic 3meruty8ano mpuearicmos piokux
sunopoichensv y nayienmie 3 diapecio (1,84 ous 6 ocnosniii epyni npomu 2,66 OHs @ KOHMPOAHIL epyni) [ cepedHio
KinbKicmy OHI8 HasA8HOCMI 6010 8 JCUB0MI 8 NAUIEHMIE 3i cKapeamu Ha ab0ominanbrull ouckomgpopm (1,25 ons npomu
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1,71 0us gionogiono). Omace, 3acmocysanns Bacillus clausii UBBC-07 3 nepuioco ona anmubaxmepiansHoi mepanii 6
dimelil cnpuse epekmugHiil npoghinakmuyi aumubiomuk-acoyitiosanoi diapei, w0 cymmeeo niosuuye aKicmos scumms
nayieHmia, NPUCKOPIOE iX 8IOHOBACHHS | 3MEHULYE IMOBIPHICMb BUHUKHEHHS YCKAAOHEHb.

KimouoBi ciioBa: anmubiomux-acouiiiosana diapes; npobiomuxu-6ioenmepocenmuxu; Bacillus clausii UBBC-07

Bctyn

AHTHUOIOTUKHM BiJlirpaloTh KJIIOUOBY pOJIb Y JIIKyBaHHI
OaxTepialbHUX iH(EKIIi, 3HAYHO 3HIDKYIOUM CMEPTHICTh
Bim iHdexuitHnx 3axBopioBaHb [11]. IIpoTe ix BuKopuc-
TaHHST MOKe TTPU3BECTHU 0 TSDKKUX HETaTUBHMX HACITIIKIB,
30KpeMa aHTUOioTuK-acollifioBaHoi giapei (AAJl) — crany,
1110 CIIPOBOKOBaHMIi O6e3mocepeHiM BIUIMBOM aHTUOIOTH-
Ka Ha TpaBHUI TPaKT, KiIbKICHUMU Ta SIKICHUMM 3MiHa-
MU KHUIIKOBOI MiKpO0OioTH, a TaKOX CeJIeKIli€l0 OaKTepi-
aJIbHUX IITaMiB, CTiiikux no aHnTubiotukiB (Clostridioides
difficile, pinie iHmmx, BkitouHo 3 Clostridium perfringens,
Staphylococcus aureus, Klebsiella oxytoca) [16, 25, 26]. AAJL
BUHUKAE TIifl Yac JiKyBaHHs aHTHOAKTepiaJIbLHUMM JIiKap-
CbKMMU 3aco0amMu abo B TEpioj 0 JABOX MICSIIIB ITicJst
itoro 3aBepiueHHs [16, 22, 23]. Tsxkicte AAJl Moxke Ba-
piroBaTH Bim JIeTKUX (POPM 0 TSKKUX, BKIIOYHO 3 TIOTEH-
LiliHO HeOe3MeYHMM ISl KMTTS IICeBIOMEMOpPaHO3HUM
KOJIITOM, CIIPUYMHEHUM CITOPOYTBOPIOIOUOI0 TOKCUHITPO-
NIyKylouor aHaepoOHolo Oakrepieto Clostridioides difficile
[15, 23, 26, 29].

Yacrora AAJI cepen niteit konuBaethes Bin 11 10 21 %,
cepen mopocianx — Bif 5 1o 70 % i 3ameXXuUTh BiI TUITY aH-
THOiIOTHKA, GAa30BOrO CTaHy 3A0pPOB’Sl TalliEHTa i BILIUBY
naroreHiB [15, 31]. Haituacrime AAJL acoilitoeTbes i3 3a-
CTOCYBaHHSIM HaIliBCUHTETUYHUX MMEHILMIIIHIB 3 po31Iupe-
HUM CITeKTpoM Jii (aMmmmimtiH — 5—10 %, aMOKCUIIWITIH i3
KJIaBYJIAaHOBOIO KuciaoTo — 10—25 %), uedanocrnopuHiB
(5—10 %, 30kpema tedikcum — 15—-20 %), KriHgaMiuHy
(10—25 %) i dropxinomnonis (1-2 %) [10, 14, 26, 29]. ITpo-
Te po3BUTOK AAJl Moxe OyTU CIIPOBOKOBAHUM OYIb-SIKUM
aHTUOAaKTepiaJIbHUM 3aCO00M, BKJIIOUHO 3 BAHKOMIilIMHOM
i METPOHiTa30J10M, 1110 BAKOPUCTOBYIOThCS JJIs1 JTiIKYBaHHSI
rceBIOMeMOpaHO3HOro KoJjity. Ilinm miero BaHKOMiLIMHY
i METPOHIiIa30Jy KMIIKOBa MiKpobioTa i MeTabosoM Jo-
MWHU 3a3HAIOTh 3HAYHUX 3MiH, 110 MOXYTb 30epiratucs
MPOTSITOM TPUBAJIOTO TEePioy Yacy i BIUIMBATU Ha iIMyHHY
peryJisiiito i MeTaboJIiYHy aKTUBHICTb OpraHi3mMy XassiiHa.
3acTocyBaHHSI BAHKOMIIIMHY, KPiM TOTO, MOXe CYIPOBO-
JDKYBaTUCS PO3MHOXEHHSIM BaHKOMIIIMH-PE3UCTEHTHUX
€HTEPOKOKiB [17].

AA]Jl He nuIIe MOTipIIy€E SIKiCTh XUTTS MAalli€HTIB, aje
11 301IbIIYE TPUBAJIICT IX MepeOyBaHHS B CTallioOHapi, Mim-
BMIILYE BapTiCTb JIiKyBaHHS, PU3MK PO3BUTKY YCKIAIHEHb
i cymyTHix 3axBopioBaHb [8, 16]. CaMe TOMy BUKOPHCTAH-
Hs IPOOIOTHKIB CTAE OOHUM 3 MEPCHEKTUBHUX ITiIXOMIB Y
npodinakTui it nikyBanui AAJL [6, 16].

3rizHo 3 KOHCEHCYCHOIO 3asiBOI0 MizXKHAapOIHOI HAyKO-
Boi acolliallii npo6ioTukis i npediotukis (The International
Scientific Association for Probiotics and Prebiotics
consensus statement), TpoOiOTUKM — 11€ «XKUBi MiKpoopra-
Hi3MH, SIKi TIPpXA BXXMBAaHHI B afeKBaTHUX KiJTbKOCTSIX IIPH-
HOCSITh KOPUCTh 30POB’I0 xa3siHa» [9], y ToMy uucii 3a
pPaxyHOK BILUIMBY Ha MiKpoOiom kuieuHuka. IcHye 6arato
MNOTEHILIIHNUX MeXaHi3MiB, 3a JOIIOMOTOIO SIKUX IIPO0iOTH-

KW CIIPUSIOTH MiATPUMaHHIO (DYHKIIOHAIBHOI 1iIiICHOCTI
KUILIEYHWKA, HAMpPUKIIA TiABUILEHHS iMYHITeTYy, Lijic-
HOCTi KHUIIKOBOTO Oap’epa, MPOOYKIliS aHTUMIKPOOHMX
pPEYOBUH, MOAYJILIS KUIIIKOBOTO MiKpoOiomy, 30i/IbIIeH-
HSI BCMOKTYBAaHHSI BOJIM i 3MEHIIIEHHS KiJIbKOCTi YMOBHO-
MmaToreHHuX MikpoopraHiamis [13, 16, 24]. Kuiniuni go-
CJIiIXKEHHSI TT0Ka3yI0Th, 1110 3aCTOCYBaHHSI MMPOOIOTUKIB MiJ
yac aHTUOI0TUKOTeparlii MOXe 3MEHIIUTU PU3UK PO3BUTKY
AAIl Ha 30—50 % [4, 7]. EbekTuBHICTH KOHKPETHUX TTPO-
O0iOTMYHMX IITaMiB MOX€ BapiloBaTH 3aJIeXKHO Bill 6araTbox
(akTopis.

OcTraHHIMM pOKaMU 3pOCTa€ iHTepec J0 MPOOIOTUKIB,
110 MalTh BIACTUBOCTI OioeHTepocenTukiB. Lli iHHOBa-
LiliHi 3aco0M IIOENHYIOTH IIepeBard TPATUIIMHUX IIPO-
0iOTHKIB, ayie TT030aBJieHi IXHIX OCHOBHMX HEHOJIKiB [1].
V 1boMy acneKTi IpUBePTalOTh yBary IMpoOiOTUYHI IITaMU
Bacillus clausii, s1Ki 10Ka3y10Tb 0araToo0ilsIoui pe3yJibTa-
™1 B npodinaktuui AAI [12, 19, 20, 27]. EdekTuBHICTh
Bacillus clausii NoB’SI13y10Th 3 TAKMMU KJIFOUYOBUMHU Xapak-
TepucTuKamu [5, 28]:

— CTIMKICTb CIOP IO arpeCUBHOTO CEpPeOBUIIA TPaB-
HOI'0 TpakTy, 110 3a0e3reuye 30epeskeHHsI BEJMKOI Kilb-
KOCTI XUTTE3MATHUX OAKTEPiil y KUIIIEUHUKY;

— TIOKpalieHHs1 0ap’epHoi (YHKIIT KWUIIEYHUKA, Y
TOMY YMCJIi 32 paxXyHOK 30iJbIICHHSI CeKpellil MyuuHy i
3MEHIIeHHS KUIITKOBOI TPOHUKHOCTI;

— CHHTE3 BiTaMiHiB, a TaKOX iHII OioOXiMiuHi i1 Me-
TaOOJIIYHI BJIACTUBOCTI, IO 3a0€3MeYyioThb CTBOPEHHS
COPUATIMBUX YMOB [JIsSI POCTY iHAUTEHHOI (hJIOPU KUIIIeU -
HUKA;

— LIMPOKUN CHEKTP PE3UCTEHTHOCTI 10 aHTUOIOTHKIB
(TmeHinuIiHiB, 11ehaloCIOPUHIB, TETPALMKIiHIB, MaKpO-
JIiliB, aMiHOTJIIKO3U1iB, xJ0paMdeHiKoy Tolo) 6e3 MOX-
JIMBOCTiI TOPU30HTAJIBHOIO MEPEHOCY TeHiB aHTUOIOTUKO-
PE3UCTEHTHOCTI 10 TIPEeICTaBHUKIB MiKpoOioMy;

— TMPUTHIYEHHS POCTY 1 PO3BUTKY EHTepoIarore-
HiB, y TOMY YMCJIi 32 paxyHOK IPOIYKIIii JIJAHTOOIOTUKIB,
aKTUBHUX TIPOTU TPAMITOZUTUBHUX OaKTepiil, 30Kpema
Staphylococcus aureus, Enterococcus faecium i Clostridioides
difficile;

— HelTpaJi3allisl eHTepOTOKCHUHIB, 1110 MPOAYKYIOTHCS
CEPUHOBUMU MTPOTEA3aMU;

— MOJYJIALiS IMYHHOI CUCTEMU IIUISIXOM BIUIMBY Ha
PiBEeHb IPO- i MPOTU3aTaJbHUX LIUTOKIHIB, Mpoidepaliiio
CD4* T-xkniTuH.

[MpoGiotnunuit mram Bacillus clausii UBBC-07 Bu-
siBJisie HU3KY nepesar Han mrtamamu O/C, N/R, SIN i T,
a caMe Mae€ BUIIY CTiMKiCTh 10 MEHILWIiHIB, 11e(halocIo-
PUHIB i TETpalMKIIiHIB, 30aT€H CHHTE3yBaTW JaHTOOiO-
TUK KJIay3UH i HEeWTpali3yBaTW TOKCHUHHU, IO TMPOAYKYE
Clostridioides difficile |1].

MeTta po6oTH: OLiHNTH e(heKTUBHICTh MTPOMITaAKTUKN
AA]JI ipu 3acTOCYBaHHI IPOOIOTUYHUX CIIOPOYTBOPIOIOUMX
OakTepili OMHOYACHO 3 IPUIIOMOM aHTUOIOTHKA.
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Marepiaam Ta meToamn

JocnimkeHHs MpoBeAeHe 3a yJacTi IefaiaTpiB i ciMeil-
Hux jikapiB i3 LleHtpanbHoro, 3axigHoro, ITiBHiYHOrO i
[liBneHHOrO perioHiB YkpaiHu.

HocmimkeHHs oxorunoBajio 939 malieHTiB BiKOM Bif
28 nmHiB 1o 18 pokiB, sIKi JiKyBaaucs 3 PUBOIY OaKTepi-
aJIbHO-ACOoIIOBAaHMX 3aXBOPIOBaHb Pi3HMX JIOKaJli3alliii.
Yci maiieHTM OTpUMYBaJld CHUCTEMHY aHTHUOaKTepiaabHY
Tepamito. [1p1 IbOMY 10 OCHOBHOI IpyImi OyJI0 BiTHECEHO
manieHTiB (671 ocoba; 71,4 %), sIKi Ha TJIi IPUHOMY aHTH-
0iOTHKA 3aCTOCOBYBAIM IIpemapar, 110 MiCTUTbh 4 MilIbsIp-
IU CIIop IpobioTuuHoro wramy Bacillus clausii UBBC-07.
J10 KOHTPOJILHOI Ipynu yBinuim 268 (29,6 %) xBopux, sKi
Ha (OHI aHTUOIOTUKOTEpaIlii He MpuiiMaay XOIHUX MPO-
oiotukiB. IlpemapaT mpu3HayaBCsl BiIMOBIZHO OO BiKO-
BUX peKOMeHaaliii: aiTsaM Bim 28 maHiB 10 12 pokiB — 1o
1 dnakony 1 pa3 Ha 100y, nitam Big 12 pokiB — no 1 da-
KoHy 1—2 pa3u Ha no0y. JIikapi 3amoBHIOBaIN pO3pO0JICHY
HaMU aHKETY, 1110 BKJIIoYaia JlaHi 111010 CTaHy MalliEHTIB y
nuHaMilll JikyBaHHs. [Tics 3aBepiiieHHsST Kypcy aHTUOio-
TUKOTeparii 0ys0 orpuMaHo 939 aHKeT, y SIKuX MicTuiacs
iH(opMaIlisa Mpo BiK Malli€HTa, AiarHO3, MPU3HAYCHUI aH-
TUOaKTEepiaaIbHMI 3aci0 i I0ro 103y, CyImyTHE 3aCTOCYBAaHHS
npobioTHKa, KiIbKiCTh OHIB aHTMOaKTepiaJlbHOI Tepalrlii,
TPUBAJIiCTh CTAHY 3 PIAKMMU BUIIOPOXHEHHSIMU, 00JIeM Y
JKMBOTi, HebaxaHi peakiii. E(eKTuBHICTh 3aCTOCYBaHHS
MpoOiOTUKA OLIIHIOBAIU 32 TAKUMMU MTOKa3HUKAMU: YacTOTa
BUHUKHEHHS AA/l, KiJTbKiCTh Malli€HTIB 3 00J€M B XKMBO-
Ti, TPUBAJIICTh CTAHY 3 PIIKMMM BUTIOPOXKHEHHSIMU i JHIB 3
00J1eM Y XKUBOTI.

OTpuMaHi pe3yabraT 00poOJIsIIN 32 TOMOMOTOI0 Me-
TOJIiB OTIMCOBOI CTATUCTUKU 3 TIOJAJBIINM BUKOPHCTAH-
HSIM HeTlapaMeTPUIHUX METO/IiB aHai3Yy.

Kpurepii BK1I09eHHS B JOCTiZKEHHS:

1. Bik Bix 28 nHiB 10 18 pokiB.

2. HasiBHiCTb 3aXBOpIOBaHb, acolliloBaHUX 3 OaKTepi-
SIMU.

3. [Ipuitom aHTUGIOTHKA.

4. Tpwuitom Bacillus clausii UBBC-07 i BiacyTHiCTh
MPUIOMY 1HIIIOTO MPOOIOTHKA.

5. IndopMoBaHa 3roga GaTHKIB i MAlli€HTIB BiKOM IT0-
Haz 14 poxiB.

Kpurepii BUK/II09eHHS 3 OCIITKEHHS:

1. Bik monan 18 pokiB.

2. HasBHicTh 3axBOpIOBaHHSI BipyCHO1/TprOKOBOI €Ti-
oJ1orii.

3. [Ipuiiom iHIIOrO MPOOGIOTHKA Mix Yac aHTUOIOTUKO-
Tepartii.

4. BigcyTHicTh 3roau 0aTbKiB UM IMAIiEHTIB BIKOM I10-
Han 14 pokiB.

Pe3yAbTaTN AOCAIAXKEHHS
TA iX O6roBOpPEHHS

Ouinky edexktuBHocTi Bacillus clausii UBBC-07 y nipo-
dinaktui AAIl poBOIWIIM PETPOCTIEKTUBHO Ha OCHOBI
aHaJli3y 3allOBHEHMX JiKapsiMu aHkeT. byno mpoaHanizo-
BaHO AaHi 939 mailieHTiB BikoM Bin 28 nHiB 10 18 pokiB
BKJIIOUHO; cepeaHiii Bik — 6,2 £ 3,1 poky, XJI0MYMKiB —
482 (51,3 %), miBuatok — 457 (48,7 %), AKi oTpUMyBaIn
aHTHOAKTepiaJIbHy Teparlilo 3 MPUBOAY iH(EKIIil BepXHix

nuxaabHuX msaxiB i JIOP-opranis (488 (52,0 %) matieH-
TiB), HVXHIX AuxanbHuX nutsaxiB (322 (34,3 %) nauieH-
TH), iHIIUX OaKTepiaJbHUX 3aXBOPIOBaHb, 110 ypaXkaroThb
pecriipatopHy cuctemy (55 (5,9 %) nauieHriB), HUPOK i
cevyoBuBimHMX 1UIAXiB (35 (3,7 %) malieHTiB), TPaBHOTO
tpakty (30 (3,2 %) malieHTiB) Ta WIKipK i M’ IKMX TKAHWH
(9 (1,0 %) nauienris). [leTanbHa iHhOpMAaIList TPO HO30J10-
riyHi ¢popmu 3axBoproBaHb HaBeneHa B TaoOI. 1.

Haii6inbia KinbKicTh MallieHTiB Hajlexana A0 BiKOBOI
rpyrmu 4—12 poxiB — 506 (53,9 %). INamienTu iHmmx Bi-
KOBUX I'PYI PO3NOIUISUIMCS TaKUM YMHOM: 10 1 poky — 50
(5,3 %), 1-3 poku — 161 (17,2 %), 13—18 pokis — 222
(23,6 %).

AHTHOaKTepiaJlbHy Tepallilo MPOBOAWIM 3 BUKOPUC-
TaHHSIM aHTUOIOTHMKIB Pi3HMX TPYM, Cepel SKUX MepeBa-
SKaJIM TIperapaTv rpynu 6eta-iaktamiB — 635 (67,9 %)
BUMAIKiB, 3 HUX Ha MeHinmtiau npumnanaino 375 (39,9 %),
uedanociopuan — 257 (27,1 %), makpomigm — 145
(15,4 %), xap6anenemu — 3 (0,3 %). Cepen mpusHaueHb
Takox Oy terpauukimiau — 2 (0,2%) Ta iHII aHTHOaK-
TepiajibHi 3acobu (PTOpXiHOIOHM, aMiKaIIUH, TTOTIMIKCUH,
MetpoHigazon — 11 (1,2 %)). na 136 (15,4 %) naiieHTiB
iH(dopMmaliis mpo mpu3HaYeHUi aHTUOIOTUK He OyJia aeTa-
Jli3oBaHa B aHKeTi (TabJ1. 2).

IlepeBaxkHa OiBIIICTD MAlliIEHTIB OTpUMYBaja JiKyBaH-
HSl aMOKCULIMJIIHOM ab0 oro KoMOiHalli€10 3 KJIaByJ1aHO-
Boto kucyiororo — 173 (18,4 %) i 188 (20,0 %) BimmosinHo,
iHIII TIpernapaTy TMEeHIIWIiHOBOTO Py BUKOPHUCTOBYBA-
Juch MeHine HixX y 1,5 % nauienris (14 xBopux). Lleda-
JIOCTIOpUHU Tipu3Havanu y 258 (27,4 %) Bunankax, 3 HUX
nedikenm — y 164 (17,4 %) Bunankax, 1nedypokCuMm — y
43 (4,6%), uepnogokcum — y 21 (2,2 %), uedpaunip —y 9
(1,0 %), nedrpiakcon —y 7 (0,7 %), pemra medanocrmopu-
HiB (1eda3oiH, medanekcut, uederniMm, uedonepa3oH +
cynbbakTam, nedoTtakcum, e TpiakCoH + cyabpdakTam) —
y 14 (1,5 %). AuTubaKkTepiaibHi 3aCO0M 3aCTOCOBYBAIUCS
B PEKOMEHIOBAHUX [103aX, 1110 KOPUTYBATMUCS 3aJIEXKHO Bif
TSKKOCTI 3aXBOPIOBAHHS i BIKOBMX XapaKTEPUCTUK Malli-
€HTiB. [H(opMallis 111010 TPUBATOCTI 3aCTOCYBAHHST AaHTH -
OakTepiaJibHUX 3aCO0iB y THSX 3a3HavYeHa B Ta0J. 3.

CepenHsi TpMBaIiCTh aHTUOAKTEPiaIbHOI Tepartii B OCHO-
BHiif Tpymni ctaHoBuia 6,55 + 0,07 IHs, y KOHTPOJIbHIN —
6,11 £0,11 gHsI, CTATUCTUYHO IPYIU HE BiIPi3HSIUCE.

Yacrory dopmyBaHHs AA]Jl 3’sCOByBaJIM B MAlli€HTIB,
IIJIST SIKMX B aHKETi OyJI0 BKa3aHO KOHKPETHUIT aHTUOAKTePi-
aJIbHUI 3aci0, OTpMMaHMii mix yac JiKyBaHHS. 7151 boro i3
3arajbHOI rpynu obcTexXeHuX My BUKoumu 145 (15,4 %)
aHKeT, y IKUX He OyJI0 BKa3aHO Ha3By aHTHUOIOTHKA.

Cepen 794 malii€eHTiB, 110 3aJIMIIMIMCS, 4acTOTa BHU-
HukHeHHst AAJ] cranoBwia 7,9 % (5,5 % B ocHOBHI rpy1ii
(31 3 565 nauientis) i 14,1 % y rpymi Kontposmo (32 3 229
naiieHTiB)) (ta6:. 4). I3 uux Bunankis 4,8 % (3,5 % B ocHO-
BHi#1 rpymni Ta 7,9 % y rpyIi KOHTpoJTIO) Oy MOB’s13aHi i3
3aCTOCYBaHHAM TeHimwmiHiB, 2,0 % (1,6 % B OCHOBHiii
rpymiTa 3,1 % y rpyrmi KOHTPOJII0) — i3 3aCTOCYBaHHSM 1ie-
damocropuniB i 2,2 % (0,41 3,1 % BiAMOBiNHO) — 3 BUKO-
pUCTaHHSIM MakpoJiniB/azaniais. Cepes Maili€HTiB, y IKUX
3aCTOCOBYBaJIM TETPALUMKIiHM, (PTOPXiHOJIOHU, METPOHI-
I1a30J1, TIOJIIMIKCHH Ta aMiKalliH (3arajioMm 14 xBopux), BU-
nankiB AAJl 3apeecTpoBaHo He OyI10.
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HertanbHa iHdopMmallist Ipo po3nonij BumaakiB AAJL 3a
NpU3HAYEHUMU aHTUOIOTUKAMU TT01aHa B Ta0I. 4.

OTpuMaHi JaHi cBimyaTh 1po Te, 10 HaiuacTiie AAJ]
po3BUBaJIacs MpPU 3aCTOCYBaHHI aMiHOMEHIUMJIiHIB, 0CO-
6IMBO B KOMOiHalIii 3 iHTiGiTOpOM [-JlakTamasu, i 3HaYHO
pijiiiie — Mpu 3aCTOCYBaHHI iHITMX aHTUOAKTEpiaIbHUX 3a-
c00iB, SIKi BAKOPHUCTOBYBAJIN B TOCIIiIXKEHHI.

Hnst Toro, 11100 OLiHUTU e(PEeKTUBHICTh MpodinakTry-
HOTO MpUOMY Mpo6ioTHKa, HaMU OYyJI0 pO3paxOBaHO Yyac-
ToTy (popmyBanHsI AAJl mpu 3acTOCYBaHHI KOHKPETHMX
TPYII aHTUOIOTHKIB i IIperapaTiB B OCHOBHII i KOHTPOJIbHIM
rpynax.

VY 1absa. 5 HaBeaeHO AaHi JMIIe 1100 TUX Mperaparis,
IJIS SIKMX OYJI0 MOXKJIMBO MPOBECTU CTATUCTUYHY OOpPOOKY
pesyabtaTiB. [Ipenapat i rpynu aHTUOAKTEpiaTbHUX 3aCO-
0iB, YaCTOTa BUKOPUCTAHHSI SIKUX HE AOCSITIa HEOOXiqTHOTO
MOpOry ISl TPOBEIEHHSI CTATUCTUYHOTO aHai3y, y Tabau-
i He netanizoBaHi. JlaHi moao yacrotu hopmyBaHHS AAJL

Ha TJIi IXHbOI'O 3aCTOCYBaHHS BKJIIOUEHI 10 CyMapHOTO I10-
Ka3HMKA KOHKPETHOI IMiArpymnu (-JaKTaMHUX aHTUOIOTH-
KiB UM MakpoJlifiB/a3ajiniB abo HaBeneHi y rpadi «IHii
aHTUOaKTepialbHi 32C00M».

3actocyBanus Bacillus clausii UBBC-07 cripusiiio cyt-
TEBOMY 3HMKEHHIO YyacToTh AAJl, CIpUYMHEHOI 3aCTOCY-
BaHHSM OeTa-JTaKTaMHUX aHTUOIOTUKIB (MEHILWIiHIB — y
2,5 paza i uedanocnopuHiB — y 2,4 pasa) i makpoJiais/
azaniimis (y 5,1 pasza). 3okpemMa, Ha TJIi 3aCTOCYBaHHS IIPO-
biotmka yacrtora ¢popmyBanHs AAJI Biporimao (p < 0,05)
3HIMKYBaJach y MAIliE€HTIB, SIKi OTpUMYBaJIU JIiIKyBaHHS i3
3aCTOCYBaHHSIM KOMOiHallil aMOKCUIIMJIIHY 3 KJIaByJIaHO-
BOIO KKCJIOTOIO, ¥ 2,4 pa3a (9,8 mpotu 23,2 %, p < 0,05),
nedikcumy — y 4,4 pasa (3,9 nporu 17,1 %, p < 0,05).
EdextuBHicTh momo 3amobiraHHsi (opMyBaHHIO AAJL
OyJa BHCOKOIO TOPIBHSIHO 3 KOHTPOJIBHOIO TPYIIOIO i B
TMallieHTIB, SIKi 3aCTOCOBYBaJM aMOKCHUILIWIIH (3HUKEHHS
gactotu AAJI BignosinHo y 2,7 pasa: 4,5 ipotu 12,2 %),

Tabnuuys 1. BaxBopioBaHHS B NaLi€EHTIB OCHOBHOI Ta KOHTPOJIbHOI rpyn, siki OTpUMyBann aHTubGakrepianbHy
Tepanito (n = 939), a6c. yncno (%)

HaszBea Ho3onorii Ocrzg|3=|127r1p>)yna rpyrzﬁ Zc:grsp;omo Ycboro
bakTtepianbHi 3axBoptoBaHHS1 BEPXHIX guxanbHux Lunsxis i JIOP-opraHis
AHriHa 10 (1,5) 5(1,8) 15 (1,6)
Fanmoput 5(0,8) 0 (0) 5 (0,5)
JlapuvHriT, napuHroTpaxeiT, Tpaxeit 43 (6,5) 19 (6,9) 62 (6,6)
[ocTpuin otut 87 (13,1)* 49 (17,8)* 136 (14,5)
CVHYCUT, PUHOCUHYCUT 36 (5,4) 24 (8,7) 60 (6,4)
[ocTpuii TOH3UNOaPUHTIT, TOH3UAIT 123 (18,6) 52 (18,8) 175 (18,6)
[ocTpuii chapuHriT 18 (2,7) 7 (2,5) 25 (2,7)
IHWi 3ananbHi 3axBoptoBaHHst JTIOP-
opraHiB i NpUNernnx TKaHnH (eTMOIQWT, 6 (0,9) 4 (1,4) 10 (1,1)
afeHoignT, (PpOHTUT TOLLIO)
bakTtepianbHi 3aXBOPIOBaHHS HYXKHIX AnUXasibHUX LLISXIB
[ocTpuii 6poHXIT 163 (24,6) 59 (21,4) 222 (23,6)
[MHeBMOHiIA 77 (11,6) 23 (8,3) 100 (10,6)
IHLLi 6aKTepiarbHI 3aXBOPHOBAHHS, LLO ypaxaroTb PeCrlipaTtopHy cuctemy
Ondptepis 1(0,2) 0 (0) 1(0,1)
Kaiwunok 11 (1,7) 2(0,7) 13 (1,4)
CkapnaTtuHa 36 (5,4)* 5(1,8)* 41 (4,4)
3axBoproBaHHS ce40BuX LUISXIB
IHdbeKUis cevoBuMX LLNAXIB 7(1,1) (1,1) 10 (1,1)
[ocTpuii umcTut 6 (0,9) 2(0,7) 8 (0,9)
[ocTpwii nienoHedpuT 8(1,2) (1,4) 12 (1,3)
3axBoproBaHHs TpaBHOIro TpakTy
KuiikoBa 6akTepianbHa iHekuis 27 (4,1) | 8(2,9) | 35 (3,7)
VpaxkeHHS LLKipy Ta M’ IKUX TKaAHUH

®ypyHKyn 2(0,3) 1(0,4) 3(0,3)
ImneTuro 4 (0,6) 1(0,4) 5(0,5)
Abcuec 1(0,2) 0 (0) 1(0,1)

lMpumitka: * — pisHULS BiporigHa Mi>k NOKa3HUKaMu B OCHOBHIV rpyni Ta rpyni KoHTposo, p < 0,05.
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a3uTpoOMiLMH (3HMKeHHs y 3,7 pasa: 2,4 npotu 9,1 %),
nedikcum (3HUXKeHHs y 4,4 pasza: 3,9 npotu 17,1 %),
emomToKcuM (3HMXKEHHS y 2,5 pasa: 6,7 ipotu 16,7 %),
MPOTE BiIMIHHOCTI HE TOCAT/IM PiBHSI CTATUCTUYHOI 3HAYY-
mocti. Ilono iHmmMX aHTUOAKTepiaIbHUX 3ac00iB, SIK 3a-
3HAYaaoCs BUILE, CTATUCTUYHO OOPOOJIEHI 1aHi CTOCOBHO
MIXTPYMOBUX BilMiHHOCTE y pO3BUTKY AAJl HE MOXYTb
OyTH Ha/laHi yepe3 00MeXeHY KiJTbKiCTb CITOCTEPEXKEHb ISt
OKpEeMUX TIpernapaTiB/TpyIl Mpernaparis.

O1iHKa BIUIMBY JIiKyBaHHSI Ha (DyHKIiOHAJIbHUI CTaH
TPaBHOI'O TPaKTy MoKa3zaja, 110 B MalliEHTiB KOHTPOJb-
HOI TpyNny Ha TJi aHTUOiOTHMKOTepallii 3HAYHO YacTillle
Bi/I3HAYaBCd PO3BUTOK Hiapei, y TOMY YMCIi 3 00NsIMU B
>KMBOTI.

VY natieHTiB, SIKi 3 MepIIOro AHS aHTUOIOTUKOTeparii
3acrtocoByBamu Bacillus clausii UBBC-07, yacrora Bu-
HukHeHHsI AAJ] Oyna y 2,5 paza MeHIIIO0, HiX y MalieH-
TiB KOHTpOJIbHOI Ipynu. Ha Oinb y XKuBOTI cKapxKuBcs 21

Tabsuus 2. YacToTa BukopuctTaHHs aHTUGIOTUKIB pisHUX rpyn B o6cTexxeHnx nauieHTiB (n = 939), abc. Yucno (%)

Hasea aHTM6iOTMKa °°*£;’B=“g7’1p)y"a pr}z ';°2*gs'°;°"'° (Z‘:’g;g)
Beta-nakraMHi aHTUGIOTUKMN
[eHiynsiHn
AmoKcHUMAIH 132 (19,7) 41 (15,3) 173 (18,4)
AMOKCULMTIH + KNaBynaHoBa KucnoTa 132 (19,7) 56 (20,9) 188 (20,0)
AmMnMiumniH 5(0,7) 0 (0) 5(0,5)
BeHaunneniunnin 1(0,1) 0 (0) 1(0,1)
Meniyunin 1(0,1) 2(0,7) 3(0,3)
DeHOKCMMETUINEHILMIH 2(0,3) 0 (0) 2(0,2)
dnyknokcaumniH 3(0,4) 0(0) 3(0,3)
LlegparnocriopyHm
Llecdhazonin 2(0,3) 1(0,4) 3(0,3)
LlecbanekcuH 1(0,1) 1(0,4) 2(0,2)
LlecpauHip 5(0,7) 4(1,5) 9 (1,0)
Llecbenim 1(0,1) 0 (0) 1(0,1)
Lledpikcum 128 (19,1)* 35 (13,1)* 163 (17,4)
LlechonepasoH + cynbbaktam 1(0,1) 0 (0) 1(0,1)
LlechoTakcum 3(0,4) 3(1,1) 6 (0,6)
Lledbrnogokecum 15 (2,2) 6 (2,2) 21 (2,2)
LledpTpiakcoH 7 (1,0) 0 (0) 7 (0,7)
LledhTpiakcoH + cynbbaktam 1(0,1) 0 (0) 1(0,1)
Llecbypokcmm 30 (4,5) 13 (4,9) 43 (4,6)
KapbaneHemu
MeponeHem 2(0,3) | 1(0,4) 3(0,3)
Makponigw/asanign
A3UTpOMILMH 82 (12,2)* 55 (20,5)* 137 (14,6)
KnapuTtpomiunH 4 (0,6) 4 (1,5) 8(0,9)
IHWi rpynn

AmikauuH 1(0,1) 0 (0) 1(0,1)
MonimikcnH 1(0,1) 0 (0) 1(0,1)
JokenumkniH 0 (0,0) 2(0,7) 2(0,2)
JleBochnokcaumH 1(0,1) 0 (0) 1(0,1)
MokcudpnokcaumH 2(0,3) 0 (0) 2(0,2)
LinnpocpnokcaumH 2(0,3) 0 (0) 2(0,2)
MeTpoHigason 0 (0)* 5(1,9)" 5(0,5)
HepeTanizosaHa iHdopmauis 106 (15,8) 39 (14,6) 145 (15,4)

lMpumitka:

* — pi3HULS BiporigHa MiXk mokasHUKkaMu B OCHOBHIV rpyni Ta rpyni KOHTposo, p < 0,05.
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(3,7 %) mauieHT B ocHOBHii rpymi ipotu 17 (7,4 %) xBopux

y Tpy1i KoHTpoio (Tabm. 6).

KpiM Toro, Ha TJ1i 3acTOoCcyBaHHSI ITPOOIOTUYHOIO IITaAMy
Bacillus clausii UBBC-07 nauieHT Maiu BiporigHO MEHIIY
TPUBAJICTh CTaHy 3 Jliapeelo MOPiBHSIHO 3 XBOPUMM KOHT-

posbHoi rpynu. CepenHsl TPUBAIICTh CTaHy 3 PiIKMMU BU-

MOPOXHEHHSIMU cepejl TALEHTIB i3 diapeero, ski Ha (oHi

aHTubGioTukoreparii npuiiManu Bacillus clausii UBBC-07,
ctaHoBwia 1,84 + 0,12 nHs, ToAi SIK y KOHTPOJIbHii rpymi —
2,66 = 0,12 mus (p < 0,05). ITpu po3paxyHKy MTOKa3HHUKa Ha

Tabnuys 3. Po3nogin nauieHTiB 3a/1€)XHO Big TPUBaoCTi aHTubakTepianbHoi Tepanii (n = 939), abc. yncno (%)

TpuBanictb aHTUGaKTepianbHOI OcHoBHa rpyna Fpyna KoHTposnto
Tepanii (n=671) (n = 268)
o 3 gHiB 29 (4,3) 23 (8,6)
4-5 pHiB 247 (36,8) 110 (41,0)
6—7 OHiB 261 (38,9) 99 (36,9)
8-10 gHiB 134 (20,0) 36 (13,4)

Tabnnuys 4. Posnogin yactotn AAL] B o6¢cTeXeHux nawieHTiB 3a51eXHo
Big Nnpu3HayeHoro aHTubakTepiaabHOro 3acoby, abe. Yucno (%)

Hassa anTuGiouka Ocwoswarpyna | Fpynakowtpomio | Vesoro
Yci aHTM6ioTHKM (CymapHO) 31 (5,5)* 32 (14,0)* 63 (7,9)
[-nakTamHi aHTUGIOTMKN, Yy TOMY YUCHIi: 29 (5,1)* 25 (10,9)* 54 (6,8)
TNeHiynnium, 3okpema: 20 (3,5)* 18 (7,9)* 38 (4,8)
AmoKcHUMAIH 6 (1,1) 5(2,2) 11 (1,4)
AMOKCULMTIH + KNaBynaHoBa KucnoTa 13 (2,3)* 18 (5,7)* 26 (3,3)
AmMniumnin 1(0,2) 0 (0) 1(0,1)
BeHaunneHiymni 0 (0) 0 (0) 0 (0)
Meriyunin 0 (0) 0 (0) 0 (0)
DOeHOKCUMETUNMNEHILMAIH 0 (0) 0 (0) 0 (0)
dnyknokcaumniH 0 (0) 0 (0) 0 (0)
LeghanocnopuHu, 3okpema: 9(1,6) 7(3,1) 16 (2,0)
Llechazonin 0 (0) 0 (0) 0 (0)
LlecbanekcuH 0 (0) 0 (0) 0 (0)
LlecbauHip 1(0,2) 0 (0) 1(0,1)
Llecbenim 0 (0) 0 (0) 0 (0)
Llecbikcum 5(0,9) 6 (2,6) 11 (1,4)
LlechonepasoH + cynbbaktam 0 (0) 0 (0) 0 (0)
LlecboTakcum 0 (0) 0 (0) 0 (0)
Lledpnogokcum 1(0,2) 1(0,4) 2(0,3)
LledpTpiakcoH 1(0,2) 0 (0) 1(0,1)
LledpTpiakcoH + cynbbakTam 0 (0) 0 (0) 0 (0)
Lledbypokcmm 1(0,2) 0 (0) 1(0,1)
Kap6aneHemu, 30kpema: 0(0) 0(0) 0(0)
MeponeHem 0 (0) 0 (0) 0 (0)
Makponigw/asanign, 3oKkpema: 2 (0,4)* 7 (3,1)* 9(2,2)
A3UTpPOMILNH 2 (0,4)* 5(2,2)* 7 (0,9)
KnaputpomiumH 0 (0) 2(0,9) 2 (0,25)
IHWi aHTMGaKTepianbHi 3aco6u™* 0 (0) 0 (0) 0 (0)

TMpumiten: * — pisHULUA BiporigHa Mi>k NokasHukaMu B OCHOBHIV rpyni Ta rpyni koHTpomo, p < 0,05; ** — rpaga
«lHWi aHTMGakTepianbHi 3acobu» BKJIIOYAE TeTPauUKiHU, PTOPXIHOIOHU, METPOHIAa30Js1, MoNiMIKCUH Ta

amikauvH.
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BCIO TpyITy (3 ypaxXyBaHHSIM MAalli€eHTIB 0e3 miapei) JaHuii mo-
Ka3Huk craHoBus 0,10 + 0,02 gua i 0,37 £+ 0,06 nHs Bigmno-
BimHO (p < 0,05).

[1puitom npoGioTrKa TaKOX 3MEHIITYBaB CEPETHIO TPU -
BaJlicTh cTaHy 3 6osiem y xkuBoTi (1,25 £+ 0,10 1Hsa B ocHO-
BHili rpyni ipotu 1,71 + 0,19 qHS B KOHTPOJIBHIN TpyIIi,
p < 0,05). IIpu mepepaxyHKy Ha BCiX ITalli€HTIB TPy Ja-
HUIl MOKa3HUK mopiBHIOBaB BimmosigHo 0,04 = 0,01 mHsa
apotu 0,13 £+ 0,03 gus, p < 0,05.

[lo6iuynmnx peaxiiiii Ipu 3aCTOCYBaHHI MPOOiOTHKA HE
peecTpyBaJlu.

Bacillus clausii € criopoyTBOPIOIOYMM MiKpPOOpPraHi3-
MoM. binbpin Bucoka riapo¢oOHICTh COp MOPiBHSIHO 3
BereTaTUBHUMMU KJIITUHAMU € TepeBarolo 1isl KOJOHi3allil
Ta iX MEePCUCTEHLIl B MyLIMHOBOMY LlIapi KUILIEYHUKA |35,

18, 27]. Haapnicts F F AT®-cunTasu, nekapbokcuiasu
aMiHOKUCJIOT, CUMIIOpTepa XXOBYHUX KUCJOT, OUIKiB, 1110
3B’S13yI0Th MYLIMH, KoJlareH, (DiOpOHEeKTHH, OiJIKiB Terio-
BOTO i XOJIOIOBOTO IIOKY, @ TAKOX YHiBE€pCaJIbHUX OLJIKiB
CTpECY CBIIUMUTH MPO BUCOKY 3[AaTHICTh IITaMy J0 ajaar-
Tallii mig 9yac XiMigHOTO CTpecy, 1o 3a0e31euye oro cra-
OTBHICTD | BUDKMBAHHSI B HECTIPUSTIMBUX YMOBaxX TpaB-
Horo Tpakty [3]. Ha BiamiHy Bij K1acMYHUX MPOOIOTHKIB
Ha oCHOBI Lactobacillus spp. i Bifidobacterium spp., neBHi
IITAMU SIKMX MAalOTh HM3BbKY CTifKiCTh IO aHTHOAKTepi-
aJlbHUX 3aco0iB, mtaM Bacillus clausii UBBC-07 € momi-
PE3UCTEHTHUM, 1110 TO3BOJISIE BAKOPUCTOBYBATH HOTO TSI
npodinaktuku AAJl 3 mepiioro aHs1 aHTUOAKTepialbHOI
Teparrii 6e3 BTpaTu epeKTuBHOCTI [2, 5]. [eHU pe3ucTeHT-
HOCTi 10 aHTUOIOTUKIB y Bacillus clausii nokanizoBaHi B

Ta6nunuys 5. Yactora popmyBanHsa AAL y Aiten, aki oTpuMyBain neBHi aHTnGioTuku (n = 794), %

(a6c. unc. 3 AAl/ycboro)

y TOMY 4mchi:

. OcHoBHa rpyna Fpyna KoHTponto Ycboro
Fpyna/Ha3Ba aHTM6iOTUKaA (n = 565) (n = 229) (n = 794)
f-nakTamHi aHTUGioTUKM, 6,1 (29/472)* 15,3 (25/163)* 8,5 (54/635)

TNeHiynnium, 3okpema:

7.2 (20/276)* 18,2 (18/99)*

10,1 (38/375)

AMOKCUUMAIH

4,5 (6/132) 12,2 (5/41)

6,4 (11/173)

AMOKCMUMAIH + KnaesynaHosa

9,8 (13/132)* 23,2 (13/56)*

13,8 (26/188)

cobu

Kucnota

LleghanocnopuHu, 3okpema: 4,6 (9/194) 11,1 (7/63) 6,2 (16/257)
Lledikcum 3,9 (5/128)* 17,1 (6/35)* 6,8 (11/163)
Lledbnogokcum 6,7 (1/15) 16,7 (1/6) 9,5 (2/21)
Llecbypokcmm 3,3 (1/30) 0 (0/13) 2,3 (1/43)
Makponian/asaniav, 3o0- 2,3 (2/86)* 11,9 (7/59)* 6,2 (9/145)
Kpema:

A3uTpOMILMH 2,4 (2/82) 9,1 (5/55) 5,1 (7/137)
IHWi aHTMGaKTepianbHi 3a- 0 (0/7) 0 (0/7) 0 (0/14)

Mpumitka: * — pisHuLUs BiporigHa Mi>x Nnoka3aHUKaMu B OCHOBHIV rpyni Ta rpyni koHTposo, p < 0,05; ** — rpaga
«IHWi aHTnGakKTepianbHi 3aco0u» BKJIIOYAE TeTpaLNKIiHN, PTOPXIHOJIOHN, MEeTPOHIAa30J1, NoJIiMIKCUH Ta aMmi-
KauuH — Ha T1i ix 3acTocyBaHHs Bunagkie AAL] 3apeecTpoBaHo He BYJ10; y Ay)XKax BKa3aHO BiAHOLUEeHHSs1 a6Cco-
JIIOTHOT KinlbkOCTi nauieHTiB i3 AAL] A0 3arasibHOI KiflbKOCTi Nali€HTIB, sIKi OTPUMYBaJIN KOHKPETHUIA aHTUBIOTUK
YU rpyny aHTUGIOTUKIB, Y KOXXHIV rpyri.

Ta6nunuys 6. Bnnue 3actocyBsaHHs Bacillus clausii UBBC-07 Ha BUHUKHEHHS

Ta nepebir aHTnbioTnk-acouiiosaHoi giapei (n = 794)

OcHoBHa rpyna KoHTponbHa rpyna
Moka3Huk (n = 565) (n =229)
(Mpo6i3® DUO) (6e3 npob6ioTuka)
TpuBanicTs cTaHy 3 pigkn- Cepep naujeHTiB 3 giapeeto 1,84 + 0,12* 2,66 +0,12
MW BUNOPOXHEHHAMW, IHIB | 3aranom y rpyni 0,10 + 0,02* 0,37 + 0,06
KinbkicTb naujieHTis 3 6onem y XuBoTi, N (%) 21 (3,7)* 17 (7,4)
Cepep naujeHTiB 3 6051emM y
TpuBanicTb cTaHy 3 6011eM | xuBorTi 1,25+ 0,10 1,71+£0,19
Y XMBOTI, OHIB
3aranom y rpyni 0,04 +0,01* 0,13+ 0,03

lMpumitka: * — BiporigHi BiaMIHHOCTI Big KOHTpOIbHOT rpynu, p < 0,05.
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xpomocomHiit JIHK, 1110 yHeMOXIIMBITIOE 1X TOPU30HTAIb-
Hy nepeaavy iHIIMM MiKpoopraHizMam, y TOMY YMCIIi I10-
TEHIITHO MaTOreHHUM i maroreHHUM [18]. YkazaHe cBin-
YUTH MPO MiHIMi3alli10 pU3UKY MOIIMPEHHS OaKTepiaJIbHOT
PE3UCTEHTHOCTI, 1110 € 1lle OAHI€I0 CYTTEBOIO MEepPeBarolo
JAHOTO LITaMy Tepes MpoOioTUKaMKu Ha OCHOBI JIAKTO- i
Oiimobakrepiii [2, 5].

3anobiraHHs po3BUTKY AAJl 3yMOBJieHE i HU3KOIO
MeTa0OoMIYHUX ocoOnuBocTeil 1mramy Bacillus clausii
UBBC-07, 30kpema, 11010 0106 HTEpOCENTUIHNMH BJIaC-
TUBOCTSIMM, IO MOB’sI3aHi 3 IPOIYKIIi€IO JaHTOOIOTUKA
KJIay3UHY, SIKMM MPUTHIiYy€ piCcT MaTOreHHUX MiKpoop-
raHi3miB, BkIw4YHO 3 Clostridioides difficile, o0CHOBHUM
30ynnukoMm AAJL [3]. Ha choroaHi goBeneHo, 110 KJIO-
CTPUAII CUHTE3YIOTb EHTEPOTOKCHUHM, SKi ypaxyloTb
TPpaBHUI HUISIX i MOXYTb OYTU MPUYUHOK (OPMYBaHHS
SKUTTE3arpo3JUBOTrO yCKJIaJHEHHsST — TceBaoMeMOpa-
Ho3Horo Kouity. Bacillus clausii UBBC-07 maroTh min-
TBEP/KEHY 3/IaTHICTb 10 HeWTpasti3allii eHTEPOTOKCHUHIB
30yJHMKA 3a paxyHOK MpPOAYKIIil CEpUHOBMX IpoOTeas
[21, 30].

Bacillus clausii He nuIlle IPOSIBIISIE aHTarOHI3M JO I1aTO-
TeHiB, ajie i cripusie 30iIbIIEHHIO BUAOBOTO PO3MAITTS Mi-
KpoO0ioTH KMIIIEYHMKA i BITHOBJIEHHIO iHIUTeHHOI (JiopH,
1110 BiApi3Hse ii Big MpoOiOTUKIB HA OCHOBI JIiKyBaJIbHUX
IpiXIKiB Saccharomyces boulardii [1]. Taka ocoOIUBICTb
3YMOBJIEHA TPOAYKIIIi€I0 CYOTUTI3UHY i KaTajias3u, siKi CTBO-
PIOIOTH CIPUSATIMBI YMOBH JUIS TTOAAJIBIIOI aeKBAaTHOI KO-
JIOHi3allil KUIIeYHWKAa iHAUTEHHUMU MiKpoopraHizMaMu
[1,2,5].

Kpim Toro, npoGiotuunuii mtam Bacillus clausii 3nat-
HUI1 TTOKpallyBaTy 6ap’epHy (PYHKIIiI0 KUIIEYHUKA, ITiI-
BUILYIOUM BUPOOJEHHS MYLUHY i CMHTE3 OUIKIiB MixKKJTi-
TUHHUX KOHTAKTIB, L0 CHPHUSE 3HUKEHHIO MPOHUKHOCTI
opraHa Uil TIaTOreHiB i TOKCHHiB [1, 5].

He MeHII BaXJIMBOI0O € TPUBAICTb IPOOIOTUYHO-
ro edekty Bacillus clausii. Ha BinmiHy Bim mpoOioTUKiB
Ha OCHOBi Saccharomyces boulardii Ta Lactobacillus spp.,
eeKT AKX OOMEXKYEThCS OINHUM THXHeM, Hist Bacillus
clausii moxe tpusatu 1o 30 aHiB [1]. Tomy 3acTocyBaHHs
NpoOiOTUYHMX 3aCO0iB Ha iX OCHOBI MOXe He JIMIIE 3MEeH-
IIUTU YacTOTy BUHUKHEHHS AAJI Ta i1 TSKKIiCTb, ane it
MPUCKOPUTH BiTHOBJICHHSI TAIli€EHTIB, 3HU3UBIIU HMOBIip-
HiCTh BUHMKHEHHS YCKJIagHEeHb i peluauBiB [2, 5].

Otxe, mpobiotnunuii mrtaMm Bacillus clausii UBBC-07
MoXe eeKTUBHO 3a1to0irtu po3BUTKy AAJl, cKkopodyoun
TPUBAJIiCTh CUMITOMIB i IIOKPAIIYIOUN SIKICTb XUTTS IMalli-
€HTIB, 1110 MOXeE CIPUSITA 3MEHILIEHHIO BUTPAT HA OXOPOHY
3710pOB’sl, TIOB’sI3aHUX 3 JIiKyBaHHSIM AAJI.

BucHoBkuU

AHTHOIOTHMKOTEpanis 0akTepiaJbHO-aCOUIOBAHUX 3a-
XBOPIOBaHb Y JiTeil MOXKe CYyNpPOBOIKYBATHCH PO3BUTKOM
Cepilo3HMNX YCKIamgHeHb, 30kpeMa AAJl, gacToTa sIKOi 3a-
JIEXKWTh MepII 3a BCe BiJl TPy aHTUOAKTEPiaTbHOTO TIpe-
napary: Nnpyu BUKOPUCTAHHI TIEHIIIMJIiHIB BOHA CTAHOBUTH
6mu3bko 10,1 % (amokcuumniny — 6,4 %, aMOKCULIATIIHY
knaBynaHary — 13,8 %), nedanocrnoputiB — 6,2 % (uie-
dikcumy — 6,8 %), makpomiai/asamimis — 6,2 % (a3uTpo-
MinuHy — 5,1 %) To1uo.

3acTocyBaHHsI mpobioTuyHoro mramy Bacillus clausii
UBBC-07 3 nepuioro aHs aHTUOaKTepiaJbHOI Tepartii
MPOJEMOHCTPYBAIO BUCOKY €(heKTUBHICTh Y MpodilakTu-
ui AAL. Tlpu iioro BUKOpUCTaHHI yacToTa (POpMyBaHHS
AA]JI 3MeHIIMIacs 3arajioM y 2,5 pa3a, a cepell Iali€HTiB,
SIKi OTPUMYBaJIM TIEHIIWIiHU, — y 2,5 pa3a, medaiocrio-
puHn — y 2,4 pa3a, makpouign — y 5,1 pa3a. 3okpema, B
OCHOBHIli TPYIIi MOPIiBHSIHO 3 TPYIOI0 KOHTPOJIO 1Iei 110~
Ka3HUK CTAaHOBUB IIPW 3aCTOCYBaHHI aMOKCULIWIIHY 4,5
npotu 12,2 %, aMOKCUIIWITIIHY KiIaByJaHaty — 9,8 mpotu
23,2 %, uedikcumy — 3,9 nmpotu 17,1 %, asurpomitmHy —
2,4 ipotn 9,1 %.

[IpoGioTuK 3MeHIIIyBaB 4acTOTy OOJII0 B XHUBOTi y 2
pa3u, a TaKOX CKOPOUYyBaB TPUBAIICTb Aiapei Ta abaoMi-
HaJibHOTo 600 B MaiieHTiB y 1,5 i 1,4 pasa BinmosigHo.
[1pu mpoBeneHHi po3paxyHKy TPUBAJIOCTi MPOSIBIB 3 ypaxy-
BaHHSIM BCiX MalliEHTIB TPy Yac 30epekeHHs 3a3HaYeHUX
CUMIITOMIB 3MeHIITyBaBcd B 3,7 i 3,3 pa3a BiIIlOBiZHO, 110
CYTTEBO TABUIIYBAJIO SIKICTh XXUTTSI MALI€EHTIB i CIIPUSIIO
iX IIBUILIIOMY BiZTHOBJIEHHIO.

3aBOIKM CTIMKOCTI JO aHTUOIOTUKIB Ta arpeCUBHO-
ro cepefoBUIllA TPABHOTO TPaKTy, a TaKOX OioeHTepo-
CeNITUYHUM BIJIACTUBOCTSIM, 3OaTHOCTI HeEWTpasizyBaTu
€HTEPOTOKCUHU, TPUBAJIOMY MPOOIOTUYHOMY edeKTy
crniopoyTBopiotounit mraM Bacillus clausii UBBC-07 mae
3HAYHUU MoTeHUian 1151 e(eKTUBHOTO BUKOPUCTAHHS B
KJIiHIYHIN TTpaKTULi 3 METOIO PO iTaKTUKKU Ta JiKyBaH-

Ha AAL.
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Efficacy of Bacillus clausii UBBC-07 in the prevention
of antibiotic-associated diarrhea in children

Abstract. The effectiveness of the probiotic strain Bacillus clausii
UBBC-07, was evaluated in the prevention of antibiotic-associated
diarrhea. The study analyzed the treatment outcomes of 939 pa-
tients aged 28 days to 18 years with bacterial infections of various
localizations, receiving systemic antibacterial therapy. Patients who
took Bacillus clausii UBBC-07 simultaneously with antibiotics
(n=671) were assigned to the treatment group, while those who did
not receive the probiotic on the background of antibiotic therapy
(n = 268) were included in the control group. The treatment out-
comes were evaluated in 794 patients (565 from the treatment group
and 229 controls), for whom the prescribed antibacterial agent was
known. In the treatment group, there was a significantly lower in-
cidence of gastrointestinal disturbances compared to the control
group, specifically diarrhea (5.5 vs. 14.0 %) and abdominal pain (3.7
vs. 7.4 %). Prophylactic use of the probiotic reduced the frequency

of developing antibiotic-associated diarrhea in general by 2.5 times,
with a reduction of 2.5 times among patients receiving penicillins,
of 2.4 times among those treated with cephalosporins, and of 5.1
times for those who took macrolides. Bacillus clausii UBBC-07 also
decreased the duration of loose stools in patients with diarrhea (1.84
days in the treatment group vs. 2.66 days in the control one) and
the average number of days with abdominal pain in those who re-
ported discomfort (1.25 vs. 1.71 days, respectively). Thus, the use of
Bacillus clausii UBBC-07 from the first day of antibacterial therapy
in children contributes to the effective prevention of antibiotic-as-
sociated diarrhea, significantly improving patients’ quality of life,
accelerating their recovery, and reducing the likelihood of compli-
cations.

Keywords: antibiotic-associated diarrhea; probiotics-bioentero-
septics; Bacillus clausii UBBC-07
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NMPO®DIIAKTUKA PO3BUTKY JEDILUNTY NOAY:

* y nepioa BarirHocTi" ?
* y nepion roaysaHHs rpyanr’ ? ¢ y nopocnaunx ta girein” ?

HEHOMD TINEPTRRE03Y HEMOKIMES. 3 BOKY IMYHHOT CHITEMU: peakLii rinepuyTIRBOCTI (TAK, HANPUKNAZ, AK PRHIT,

Indopmauis npo Geapeyentypri Nikapcbri 3acobu AnA cnewianicTie 0XORORK 3A0POB'A, MEA id
npayiBHukiE.

CropoueHa iHCTPYKLUiA gna mepq nikapcbkux 3acobie
WMOAOMAPUH" 100 {(JODOMARIN' 100), AOAOMAPWH’ 200 (JODOMARIN' 200)

Cxnag: 1 Tabnetka 100 MicTuTe Kanin Roandy 131 wmer, wo signoeiade oaugy 100 mkr, abo 1 Tabnerka 200
MIETHTE Kanito Rogngy 262 MK wo slgnosigae 200 MEr RORRAY; A0NOMIKHI PESDBHAR: NAKTOIN MOKOTIAPAT, MATHIK
K3POOHAT OCHOBHWR METKHA, KENITRH, HATRIK KPOXMANErAIKORAT (TN A), KPEMHIO GIOKCHA KONDIAHNE OE3B0AHRA,
marnin cteapar. Mikapeoka dopma, TaGnetrn. DapmakorepanesTyna rpyna. likapcbki 3acobu ana nikyeauua
3AXBOPHEAHE LUATONOAIDHOT 220030, TpesiaHi nikapceki 3acobu. Nlikapcesi 3acobu wogy. Kog ATX HOIC A, Moxasanua.
MpodinakTuka poseutky edillnTy Aody, ¥ ToMy suchi y nepiog eariteocri afo rpyaan. NpodinasTasa
PELMAUEY A00AeGIUNTHOG 3062 NiCNA XIDYPrivHOrD NIKYEHHE, 3 TAKDR NiCNA 3BEPWERHA KOMNEKCHOTE NIKYEAHHA
NiKAPCHKRMA 3acofamu ropMonie wetonogifkol sanosw, MikyBaHna GudysHOTO eyTHPEDIOHOMG AOROREGILMTHOrD

W4HHX

0 3aCTOCY

3063 y AITeR, ¥ TOMY YHCNI Y HOBOHADOAMEHHX | HEMOBRAT, T3 ADPOCAHY 0Cif nore siky. Mp

TMiAERILIEHD 9YTIMEICTE B0 JIO401 PedoBdHN 260 40 OyAb-AXOr0 3 LONOMIAHUY KOMNOHERTIE NiKAPCHKOTD 3acofy.
Bupasenni rineprupena. ¥ pasi NATEHTHOMD rinepTUpesIy NPOTHADKAIAHD 3ACTOCORYEATH NIKAPCLENR 3acif y fosax,

o nepeBnLyTh 150 MEr Aoy #a Aoby. Y pasi aETOHOMHOT AREHOMK, A TAKOH DOKANLHIY Ta THHYIHAX ABTOHOMHHY
BOTHULY, LYHTONCAIOHOT 320030 NPOTANOKAIAHD 3ACTOCOBYBATH AiKapcbrud 3acii y nozi eig 300 0o 1000 Mer doay Ha
Avfy (33 BUHATROM NEpEAONEpALiRHOT RofoTepanii 3 sMerom Gokagn wartonogiixo 3anoim 3a M Ty

nereis, Temopariusmid giatea. Fepnetdiopmuni gepmatat Qopunra {cungpom Dopasra-bpoka). No6iuei peakuii.

[pu npodinasTHyHOMY 3ACTOCYRAMHT HOMRAY Y OYAb-AKOMY Billi, A TAKDM NPR TEPANEATRYHOMY 3ACTOCYBAHHI Y HEMOBNAT
T3 AiTeR Heamasuy edeKTie, AK NDABUND, HE CNOCTEPIAETLEA. [1pOTe NPW HAABHOCT BENUKHY BOPHRLY JBTOHOMIE
Ly IBHGE 3an03# | NPU NpM3HAYEHHT ROY Y LOBOBUK J033%, WD NEPEERLYKTE 150 MKF, NOBHICTH BUKNKYHTH NORBY

Npencrasunyteo «BEPIIH-XEMI/A. MEHAPIHI YKPATHA Tm6X»
Appeca: m. Kuig, Byn. bepeanskiacoka, 29, Ten.: +38 (044) 494-33-88.

CPRYMEERIA BOgam, Gynbodka abo TyGepoIna wopodepma, exchOniaTHEHWA JIEQMATHT, AHTICHEBPOTHYHIE Halpak,
TAPAHKE, AKHE | NPUNYXAICTe cHMHHmE 3an03), (osswA nepenik nofivHu peasyiin 3 Hoky iMynHoi, eRTOKPRANDT CHCTEMI

TR HWWX 3HAXONTECR B IHCTRYKUIT ANA MEAHYHOTD 3ACTOCYBAHAA Nikapcukmx 3acobis Hogomapsy® 1001 Hogomapu™ 200,
Cnocif 3acTocyBanuA. Tainetkn NpWAMATH NICNA BAW T3 33NWEATH QOCTATHLOR KINGKICTIO PIGRHK, HANDHKNAZ,
CRNAREGIO BOAN. HeMOBARTAM T2 JITAM 40 3 pokiB RiKAPCEKWA 3aci6 moska gasatu y nopibrenomy snrnagi Kateropia
Bignycky. hedpeyenta.

Bupobnu. BEPIIH-XEMI AT, [ninikep Ber 125, 12482 bepnis, HismeuunHa

0f0a'AIKOBG YBAHHO 0HAHOMTECA 3 NDBHOK IHCTRYRLIED ANR MELHYHOD JACTOCYBAHHA Nikapcsking 3acobia HOAOMAPHH®
100 sig 30.11.2018 p. N0 2237, PN MR UA/DT56/01/07, AOOOMAPHH® 200 sig 06.03.2018 p. N 450, PTI W UA/DTS6/0102,
7 CAME 3 NOEHHM NEPENIKDM NPOTRNOKA3IHG, TOGMHIK PEAKLIH T2 DCOONNBOCTEN ACTOCYBAHNHA,

*3a peaynbTatamu pozapifinore ayauTy Sale Out cHCTEMR AOCNILMEHHA HAPMALEBTHNHOTD pHRY «Pharmxplarers, npofasi
GpEHpiE 3 YPaxyBIHHAM MAPKETYIRUOT DPTAHI3ALI 34 2023 pik BERDYHO cepe NPenapatie, Aki BIHOCATLCA 40 ATC ko (3)
HOBC «MPEMAPATIA BODY, LU0 3ACTOCOBYKITLCR MPH JAXBOPIOBAHHAY WTOBMAHO!

IAN03M B Ypaini, B waTyp BHpaEHHi iTagmp

(The. rpw). 3rigno 3 «Baza nanux sPharmexplorers 0B «Npoxcisa Picepun 2009-20240,

Jocrynyi 3a necunassam: https:ipharmaplorer.com.ua/

UA-Jod-02-2024-V1-Press. Ocransin neperaag 26.01,2024.

1. IHCTRYKYIA fiN18 MEAWUHOTO 3ACTOCYRAHHA Nikapchkoro sacofy ROAOMAPIH 100
Bin 30,711,208 p. W 2237, PN HE UA/D156/01/00,

2. IHCTPYKiA LA MEAWSHOMD 3CTOCKBAHHA NiKAPCLEora 3acofy RONDMAPKH 200
Bify 06.03.2078 p. W 450, PN He UA/D156/01/02.

aupamenti
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Motpeba B NOAI B NeAiaTpil:
BiA BHYTPILUHbOYTPOOHOrO XXUTTS AO MIAAITKOBOTO BiKY

Pestome. Memoro yboeo minioensdy € nodanns nomounux 3uans npo nompedy 6 iiodi 6 nepiod po3sumky, 6io 3a4am-
msa 00 nionimkoeoeo 6ixy. Bin 6azyemvcs Ha anHanizi OHOGACHUX HAUIOHAALHUX [ MIJCHAPOOHUX pPeKoMeHOauil u00o
cnocueants ody ma npogirakmukxu ododegiyumy. Iniyiamueu é eanysi 0XopoHu 300po8’s, aKi Oyau 30ilicHeHi 6
iHOycmpianabHo po3euHeHux Kpainax y nonepeoui decsmuaimms, npu3eeau 00 3HA4H020 NOAINUEHHS I0OH020 CIMAmycy
HaceneHHs 6 yinomy. IIpome npoginakmuxa degiyumy itody npodosicye sUKAUKAMU 3AHENOKOEHHS, 0COOAUB0 U000
8pA3NUBUX KAMe2Oopill HaceneHHs, AK-0m RIOAIMKU Ma 6a2iMHI ICIHKU.

KirouoBi ciioBa: iioo; degpiyum iiody; nediampis; nionimku; eacimuicms; naio

Bctyn

Mon — HeMeTalYHII MiKpOeTeMeHT, PUCYTHIi B op-
raHizMmi B MiHiMaJIbHUX KiTbKOCTSIX (ycboro 15—20 mry no-
pocCux), 31e0iUIbIIIOr0 CKOHLIEHTPOBAHUI Y IIMTOIOII0-
Hili 3ay103i. BiH Bimirpae BaXJIMBY poJib 3 MOMEHTY 3a4aTTsl,
OCKUTBKY KOHTPOJIIOE YTBOPEHHS TOPMOHIB IIUTONOIiOHOT
3ayio3u. JlificHo, criouyaTky eMOpioH, a MOTiM TLJTi/I MOBHiC-
TIO 3aJIeXaTh Bill TOPMOHIB IIMTOMNOAIOHOI 3a1031 MaTtepi
B IIEpIIiil YaCTUHI BaTiTHOCTI. Xoua rirore3a IIpo Te, 110
TupokcuH (T4) He mpoHMKae Yepe3 IUIALICHTY i HE Bimi-
rpa€ poJii B Ieplili TVXKHI BariTHOCTI, € 3aCTapijiolo, HEMae
JKOIHUX CYMHIBIB 1100 BaXKJIMBOCTI YHUKHEHHS AePilluTy
ony min yac BaritHocTi. Kpim Toro, nediuut itony 3 mep-
LIKXX MICSLIB XUTTS Ma€ 3HAYHUI BIUIMB HA MCUXOCOMA-
TUYHMIA PO3BUTOK JIiTEM.

[ToniTka OXOPOHU 3MOPOB’sl, MPUIHIATA B OaraTbox
KpaiHax I 3amnobiranHs mediuuTy Mooy, IpuU3Beia 0
3HAYHOTO TIONiMIIeHHsT ¥omHoro crarycy. Hacnpasmi,
Xo4ya B OCTaHHi JECSTUJITTS MM CIIOCTEpIraEMO 3HauyHeE
CKOpOUYeHHSI reorpadivHUX TEPUTOPIilt i3 mediuToM iomy,
HEeOOXiTHi momaIbIi 3yCHJIISI 11T pealti3allii cTpaTeriid.

[lepiua MeTa 11bOro MiHIOMISIAY — MPOAEMOHCTPYBATH
pOJib 10y B YTBOPEHHI TOPMOHIB IIUTOMNOAIOHOI 321031,
MiAKPECAUBIIN X GyHIAMEHTAIbHY Ail0 Ha HEHpOHab-
HUI i COMAaTUYHUI PO3BUTOK, MOYMHAIOYN 3 BHYTPIIITHO-
YTPOOHOTO XXUTTSI.

[To-mpyre, BiH Oyne 30cepeKeHNI HAa CyJaCHUX 3HAH-
HSIX, 1110 3a0e3MeUyr0Th MOKa3aHHS 10 TTPaBUJIBHOTO CITO-
XKUBaHHS #omy Ta TIpOoQIIaKTUKM HOZHOTo aediluTy,
MMOYMHAIOYY 3 MPUHINIIB (iziojorii. Y HboMy OyayTh BU-
CBITJIEHI peKOMEHIallii, BUIaHi HalliOHAJTbHUMU Ta Mi>KHa-
POJHUMU HayKOBMMU TOBAPUCTBAMMU, Y SIKUX MPOaHasi30-
BaHi METOI! OLIIHKY CIIOXMBAHHS MOLIY.

Kpim Toro, 0yae oOGroBopeHoO BiIKpUTE MUTAHHS PO
KOHKPETHI Hi€TU, SIK-OT JAKTOOBOBEIreTapiaHCTBO Ta Be-
TaHCTBO, @ TAKOX BUKOPUCTAHHS JIETUYHUX J0OABOK.

CuHTE3 TUPEOiIAHMX FTOPMOHIB

Non Biflirpa€e KJKOYOBY POJib Y CUHTE3i TOPMOHIB IIU-
TonoaiOHO1 3a7103u. CUHTE3 TUPEOITHUX TOPMOHIB BinOy-
BaeTheA y doikynax (puc. 1). Moo HaIxomuTb y KpoBOTIK
y Buriani ommmy (I7); KoTpaHcmopTep ommmy HaTpiio,

© «3popos'a gutukuy / «Child's Health» («Zdorov'e rebenka»), 2024
© Bupaseub 3acnascbkmit 0.1). / Publisher Zaslavsky 0.Yu., 2024
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TaKOX BiTOMUI SIK cuMIiopTep ioauay Hatpito (NIS), Bin-
MoBida€ 3a MOIJIMHAHHS Ta iHTepiopu3allilo Hoaumay Oa-
30JIaTePAIbHOI0 MEMOPAHOI0 TUPEOLMTIB i3 KPOBOTOKY.
[Ticasa 1pboro Moaua aocsira€ KoJioiny BcepenuHi (oltiky-
JIiB, TIEpETUHAIOYM aIliKaJbHY MeMOpaHy, i10T0 IMepeHOCITh
iHIIIi KOTpaHCTIOPTEPH, SIK-OT MEHAPUH. Y KOJIOI/i 3aBIIKHN
akTUBHOCTI TUpeoinHoi nepokcuaasu (TPO) i HasgBHOC-
Ti nepekucy soanwo (H,0,) i#onun OKUCHIOETbCS B ox i
BKJIIOUAETHCS B MOATUPO3UH TUPEOTJIO0YITiHY, 1110 TIPU3BO-
IWUTH 0 YTBOPEHHS MOHO- i muitogTupo3uny (MIT i DIT):
1eli mpoliec Ha3uBa€eThes opratizaiieto. [licasa uporo TPO
3’€IHYy€ ABa HOATUPO3UHU Ta BKIIIOYAE iX Y TUPEOIJIO0YIiH
17151 ctBopeHHs1 T4 abo tpuitoatuponiny (T3). Konu douti-
KYJISIpHI KJIITUHU CTUMYJIIOIOTHCS TUPEOTPOITHUM TOPMO-
HoM (TTT) i konu € moTpeda y BUBiIJIbHEHHI TOPMOHIB, TH-
PEOLIMTH TIEPEMIIIYIOTh TUPEOTI00YIIiH 3 KOJIOIAY LIISIXOM
€HJOLMTO3y Ta MIKPOITIHOLIMTO3Y, a ITiCJs Jli30CcoMallb-
HOTO TpaBJieHHsI BUBiLIbHSIOTHCS T3 i T4. HeBukopucra-
Hi MIT i DIT nelionyoTbcst HOATUPO3MHIETAIIOTEHA3010
(DEHALL), sxa BuBiibHSIE Hon i mepepoliisie Moro uist
MOIAJIBIIIOTO CUHTE3Y TOPMOHIB [1].

CnOXXMBAHHSA NOAY TA NOTpe6a B HbOMY

3a HOpMaJIbHUX YMOB MOI HaAXOAUTh 3 iKElo Iepe-
BaXKHO 3 MOPENpPOAYKTiB (prba, pakomnoaiOHi, MOJIOCKH),
siKi MOXXyTh MicTutu 10 400 Mxr/100 1 (Tads. 1) [2]. AT™MO-
cdepHUil oA MATOJOCTYITHUI i MPAKTUYHO HE BIUIMBAE HA
PO3paxyHOK MOTpeo.

Won 3 ixi BCMOKTYETHCSI B TOHKIM KUIIILi, ajie Horo Ha-
SIBHICTb Y KPOBOOOIrYy BiTHOCHO KOPOTKa, TOMAi SIK HUPKO-
BUI KJTipeHC MOy B IJ1a3Mi JOCTaTHHO BUCOKUIA (35 MJ1/XB)
MOPIBHSIHO 3 KJIIPEHCOM XJIOPY, SIKUif CTAHOBUTH | MJI/XB.
Lle o3Hauae, 1110, HE3BAXKaOUM Ha Te€, 1110 YaCTKa BCMOK-
TyBaHHS CTaHOBUTH 92 %, TIpoTAroM 72 TOOWH JIBi TPETH-
HU IIPUAHSTOTO MOMy BUBOISATHCS i3 Cceuelo, a Maiixke BCs
pelITa IepeHOCUThCs 10 IuTononioHoi 3ano3u [1, 3]. Ll
¢izionoriyHi 0COOIMBOCTI MalOTh BaXKJIMBE 3HAYSHHS IS
IBOX IIMTaHb, SIKi OyIyTh PO3IJISHYTI ITi3Hillle: MOXJIMBI
YMOBU MajibaOCopOIlii, sIKi MOXYTh COPUIMHUTU AeDillUT
oy, i BUKOpUCTaHHS MOy, BUIIJIEHOTO i3 ceuelo, s BU-
3HAYEHHSI TTOKMBHOTO CTATYCY 1IbOT'0 MiKpOeJIeMEeHTa.

PiBHi 0 A€KBATHOrO CNOXXUBAHHS MOAY:
pekomeHAauii EFSA

YrpaBniHHs €BpONefHcbKOro XapuoBOro TOBapUCTBa
(EFSA) nponoHye BiKOBi HOpMU CMOXMBaHHS Oy B Jia-
a3oHi Bin 70 MKr/mo0y mis aiteii 1o 150 Mxr/mo0y Hampu-
KiHIi migmiTkoBoro Biky [4]. Lle cnoxuBaHHSI, po3paxo-
BaHe JuIsl 3a0e3neuyeHHs: KoHueHTpauii omy B ceui (UIC,
nuB. Hukue) > 100 MKr/n, 110 € Mexelo, MoB’I3aHo0 3
HaMEHIIIOIO TTOIIMPEHICTIO HogomedilluTHOro 300a B MIi-
Teil IKiJIHLHOTO BiKY [5].

Sk TinbkU AeiunTy BAAAOCS YHUKHYTH,
ocTepiranTecss HOAAULLKY

EFSA BCcTaHOBUJIO BEpXHIO GE3IMEYHY MEXKY CITOXMU-
BaHHs WOMy Mg Aopociux Ha piBHi 600 Mkr/meHb. Kpim
TOTO, IOKYMEHT, BUIaHuii ITaniiicbkuM TOBapuCTBOM Xap-
yyBaHHs1 moauHu (Societa Italiana Nutrizione Umana,
SINU) [5], peKoMeHIyE MaKCUMaJIbHO AOITYCTUMI piBHi
CHOXMBAHHS MOy IS Pi3HMX BIKOBUX TPYIL. y Hemdia-
TPUYHOMY Billi BOHM KOJIUBAIOThCS Bif 40 MKT/IeHb y He-
MoBJSIT 10 200 MKr/mo0y no Biky 3 pokiB i 500 Mkr/mo0y
HaITPUKIiHII ITiIJTiTKOBOTO BiKy. BariTHi Ta xXiHKHM, SIKi TO-
IYIOTh IPYIII0, MAIOTh TaKi XK IMTOTpeOH, SIK i pelTa 10poc-
JIOro HaceJieHHs. Bu3HaueHHs1 MaKCUMaJIbHO JOTTYCTUMUX
PiBHiB o1y € HaA3BMYAHO BaxKJIMBUM, OCKIIbKY HAIIM-
110K MOy MO MaTM LIKiIJWBI HACHIIKM TaK caMo, SIK i
nedinuT.

IlluTononiOHa 3ajl03a Ma€ 3aXMCHUI MexaHi3M, 11100
VHUKHYTU HAUIMIIKY HOMy; CHOpaBdi, Y pa3i HaaMipHO
BUCOKOTO CITOXMBAHHS CITOCTEPIra€ThCsl 3HWKEHHSI UyT-
JIMBOCTI 1uTOonoAioHo1 3aymo3u no TTI i mpurHiueHHs
MOTJIMHAHHS o1y a00 HaBiThb MPUTHIYEHHS CEKpellil Th-
peoinaux ropmoHiB (edexT Bonmbda — Yaiikosa). Lle siBu-
1Ie € KOPUCHUM JIJIsI 3aII00iraHHsI IIKiJIMBUM HacCIioKam y
pasi siaepHMX aBapiii Ta 3a HASBHOCTI padiOaKTUBHUX XMap:
MpuiioM TabJETOK Momuay Kajlilo Maiike HeraiiHo OJIOKYy€E
MOTJIMHAHHS Oy IIUTOIOAIOHOIO 33103010, 3aIr00iraloun
HaKOMMWYEHHIO PadiOaKTUBHUX €JIEMEHTIB Y 3a5103i [6].

Y OGiaplIOCTi BUMAAKIB HANJUIIOK MOAY Ma€ sTpo-
TeHHE TTOXOMXEHHs (amiogapoH, HOMOBMICHI KOHTpacT-
Hi PEYOBUHM), aJie iHOJi TAaKOX MOXKe OyTU MOB’sI3aHUI 3

Tab6nunuys 1. CepeaHivi BMicT iioay B HaMOLUNPEHILLNX Xap4YOBUX MPoayKTax
(Italian National Observatory for the monitoring of iodine prophylaxis, OSNAMI)

KaTeropis npoaykris Mpoayktn Mkr ioay/r Bonorol Mack
P poAay! poAay! (M = DS)
Pu6a Tta npogyktn pubanscTea Minii, MOJ‘IIOCKVI,VKaJ'IbMapVI, 6apa§yan%, TpiC- 0,74 £ 0,24
Ka, aTnaHTUYHUIA TYHEeLb, EBPOMENCHLKNIA XeK

3epHoBi (MakapoHu Ta xni6) MakapoHu, niua, Cyxi CHigaHku 0,06 + 0,02
Monoko Ta MONOKOBMICHI MpoayKTH Monoko, norypt 0,15+ 0,06
Hanis3pinuin cup Cwup 3 KOpPOB’A40ro Mosioka 0,30 + 0,06
M’'sico AnoBuynHa, CBUHMHA, NTULS 0,03 £ 0,01
Anus - 0,08 = 0,03
DpyKTWoOBONI JT'I:CTosl 0BOMi, MOMIZOP, peancka, ceixi pyk- 0,03 + 0,01
Bopa Tta Hanoi - < MOXJIMBOIO BUSIBNEHHS
Cinb Cinb MogoBaHa KpynHa, Cinb ogoBaHa gpioHa 29,8 +25
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ket a00 MoraHo KOHTPOJIbOBAHUM CKJIaJIOM Ta/abo Cro-
JKMBaHHSIM JIETMYHMX O00aBOK (CaMONpH3HAYEHHS Ta
«CaMOpPOOHi» Mi€ETU, OCOOIMBO MOJIHI B Cy4aCHOMY CBiTi).
[CHYIOTh TOKa3u TOTO, 110 3a HAasIBHOCTI HAJIMipHOTO CITO-
>KMBaHHSI MOMy CIIOCTEpIra€ThCsl 30UIbIIEHHS MOPYIIEHb
(GYHKIIIH IUTONOMIOHOI 32103 HABITh y MiTel, CIIEKTP
SIKUX Bapilo€ Bill SIBHOTO JI0 CYOKJIIHIYHOTO TillOTUPEO3y
(CI'T), a Takox BkJIto4Yae crieliMdiuyHi aBTOIMyHHI SIBUIIA
|7, 8]. HemonmaBHE mocimimKeHHs, TpOBEAcHE Ha ITOMYJISIIIii
MiBIEHHOKOPENCHhKUX MiTeil BiKoM 6—19 poKiB, BUSBUIO
KOpeJIAllilo i3 CyOKITiHIYHMM TiMOTHMPEO30M, IO BM3HA-
yajnocd ik TTT > 5,5 MMO/n, B oci6 i3 itomoaediluTom
(UIC < 100 mxkr/m) a6o Hapauimkom itomy (> 300 mMkr/m)
[9]. HezanexHo Bia BuzHaueHHs CI'T, 1110 HacmpaBi € He-
YiTKO BU3HAYEHUM IS MefiaTpuyHoro Biky [10], TeHaeH-
miiHa kpuBa U, moOynoBaHa Ha OCHOBI Bapiallil 3HaYeHHsI
TTT 3anexHo Bin ilomypii, mokasaia, ik HaCJIiaKu aeiru-
Ty 0y MOXYTb OyTH TIOPiBHSIHHI 3 HaC/IiAKaMU HaJTAIII-
KOBOT'O CITOXXMBaHHS.

KpiMm Toro, 11ikaBo, 1110 B 1IbOMY JOCTiIKeHHi OyJ10 10-
CSTHYTO HAIJIMIIKOBOTO PiBHS #omy i OyB HasBHuUii CI'T,
MOYMHAIOYHN Bill CTaHYy «JIETKOr0 HAUIMIIKY Homy» (TOOTO
UIC 300—599 mxkr/n) i mo momipHoro (600—999,9 Mxr/m)
a60 Tsxkkoro (> 1000 Mxr/m).

CTOCOBHO peKOMEHMallilf Ijid HaceJeHHS B IiJIOMY
BakKJIMBO MiAKPECIUTHU, 110 He MOTPiOHI ToAaTKOBI 100aB-
KU 10/1y, OKPIM THX, 1110 TPOMOHYIOTHCS 3aX01aMU OXOPOHU
3M0poB’s (ciib abo iHIIa floJoBaHa 1xa). [Taniiicbke onu-
TyBaHHSI, CIIPSIMOBAHE Ha OLIIHKY KOPEJSIIIil MixX CIIOXH-
BaHHSIM COJIi Ta CIIOXWBAHHSIM MOy B TediaTpUYHIl T10-
MYJISIIil, TTOKa3ajo, mo 24 TNTUHY i3 1888 Oy BUKITIOUeHi
3 OLIIHKM 4epe3 Te, 110 BOHU Maju ionypito > 400 Mkr/i,
MMOBIpHO, Yepe3 CITIOKMBaHHS iXi, OaraToi Ha itox, abo ue-
pe3 BCMOKTYBaHHS MOy i3 peYOBUH HENIETUYHOTO MOXO-
IKeHHs (MiClIeBi aHTMCENTUKU, Ie3iHdiKyloui 3acobu abo
3y0OHa macrTa, 1110 MicTuTh iton) [11].

OcobuByY yBary ClIi IpUIUISTH JiETUYHUM J00aBKaM,
SIKi TIPOMAIOTHCS i YacTO PO3IJISIAAIOTHCS SIK «HEUTpab-
HUI» MPOAYKT, 10 TOMUJIKOBO CITPUAMAETHCS SIK HELLKi/l-
JIUBUA.

MNotpe6a B MOAI HO Pi3HMX €TANAX XXUTTS
PeranbHUI nepioa. HeobXxiaHA KiAbKICTb HOAY
rpu BAriTHOCTi

T4 matepi mpoHUKae yepe3 IUIAICHTY. TaKUM YMHOM,
HAaBiTh SIKIIIO piBeHb HUPKYIo0uoro T4 y KpoBoToLi Itoaa
B 100 pa3iB HIKUMii, HiX y MaTepi, BitbHUM T4 (fT4) mocs-
rae piBHs gopocioro, a T3 pocsirae piBHSI 1OpOCI0ro B KOpi
TOJIOBHOTO MO3KY TJI0/Ia 3aBISIKM MiCLIEBUM A€o MHa3aMm.
IlluToronioHa 3a103a MaTepi 3abe3neuye TKAaHUHU T101a
TUPEOIZHUMU TOPMOHAMM LUE IO TOTO, SIK LIUTONOIIOHA
3aJ103a TU10/1a MourHae ¢pyHkiionysatu. [1py HapomKeHHi
MatepuHcbkuit T4 craHoBuTh pubau3Ho 20—50 % KoH-
neHtpauii T4 y mynoBUHHIil KpoBi. 3 ycix LMX MPUYNUH
piBeHb oy y MaTepi € KpUTUYHO BaXKJIMBUM J1JIsI PO3BU-
TKy eMOpioHa Ta rutoaa. [1o6 npaBujibHO OLIIHUTH POOOTY
IIUTOITOAIOHOI 3aJT031 MaTepi ITiJ] Yac BaTiTHOCTI, BaXKJINBO
3HATH, 110 Ha paHHIX TepMiHaX BaTiTHOCTI y JesSIKUX >KiHOK
Moxe Oytu 3HmxkeHuil piBeHb TTI. lle moB’s3aHO 3 TUM
(aKTOM, 1110 XOPiOHIYHMI TOHAAOTPOIIH JIOAUHU € TJIiKO-

MPOTEITHMM TOPMOHOM, 110 HaJEKUTh 10 Ti€l XX POAUHU
TTT, i Tomy moxe 3B’s13yBaTu peuenTtop TTI, BUKiInKawouu
MiABUILIEHHSI TOPMOHY IIIMTOMOMIOHOI 3a03u [12].

BariTHi XiHKM PU3UKYIOTb OTpUMaTH AedilUT Homy
yepe3 3HAYHO BUIII MoTpedu (mpubnuszHo 250 mpoTu
150 MKr/neHsb) y Lieii nepio.

Pi3Hi mocnmimkeHHsI, HampuKiIam MOCTIIKEHHS HEo-
HatajbHUX KOropT 3 AHriii (ALSPAC), Icnanii (INMA) i
Hinepmanzis (Generation R), moka3zanu, 1o mpu3Hade HHS
1oy B Mepioj rnepej 3a4arTsM i B Oyib-SIKOMY BUTIAAKY 10
MEePIIOTro TPMMECTPY BariTHOCTI 3a0e3Ieuye Haiikpallli pe-
3yabTaTy [13]. MoxHa TOBOpUTH, 11O 1€ € MiATBEPIKEH-
HSIM TOTO, HACKiIbKY BaXXKJIMBO BUIIPABIISITU OyIb-5IKi He-
NOJIiKY (HalpMKJIaa, HEAOCTaTHICTh (hOJi€BOT KMCIOTH) 10
3a4aTTs, a He TicJIs AiarHOCTUKHU BaritHOCTi. OnHaK TyMKa
Mpo CUCTEeMaTUYHE TPU3HAUYCHHS MOAHMX J0OABOK BariT-
HUM XiHKaM, sIKi MPOXMWBAIOTh y PerioHax, 1o He KJIacu-
(dikyroTbes 5K itogonaedinMTHI, He € ogHocTaiiHOW. Y 2019
polli 1opiyHuit 3BiT [100anbHOI Mepexi fomy BU3HAUUB
Jiire 23 KpaiHu sIK 30HM 3 nediuuTtom itoay (3 y €Bporti:
Dinnsunis, Hopserisa, Himeuunna) 3amictb 54, 3a3Haue-
Hux y 2003 poui, Ta 113 y 1993 poui. Hasite sikuio te, 1mio
cepiio3Huit aediluT HOmy Mia Jac BariTHOCTI HEraTMBHO
BIUIMBAE HAa MCUXOTPOMHUIN PO3BUTOK, € HE3alepeuyHuM,
BILIMB JIETKOT0 a00 MOMipHOTO Ae(illUTy € CYNepeUInBUM.
HenaBHiii MmeTaaHas1i3 He 3Mir MPOJAEMOHCTPYBATH AOCTAT-
HiX JaHUX Ha KOPUCTh J00ABOK Oy BariTHUM XKiHKaM, sIKi
MPOXKMBAIOTh Yy PETiOHAX 3 JIESTKUM a00 IMOMipHUM Jedili-
TOM [14], 110 CITOHYKAJIO 10 po3ayMiB [15].

lNotpe6a B NOAI MiA YAC roAyBAHHS TPYAAIO

Mooko Bimirpae Kjir4oBY poJib Y 3a0e3MeueHHi o-
JIOM HEMOBJIAT i3 cepenHiM BMicToM ioay 259 Mkr/n (i3
BEJIMKMUMU PO30OIKHOCTSIMU: Bif 79 MKI/JT 010 MaKCUMyM
400 MKr/1). 3MiHA BMIiCTY 1i0ay B MOJIOLII OOyMOBJIEHA ce-
30HHICTIO i ogaBaHHSM HOAy B KOPM TBapMHaM, TOMi SIK
Pi3HUII MiX CBiXKMM MOJIOKOM, MOJIOKOM TPUBAJIoro 30e-
piraHHs, He30MpaHUM i 3HEXKUPEHUM MOJIOKOM Hemae. 3
LIi€T MPUYMHU BUKOPUCTAHHS OA0BAaHOI COJi B IXi He pe-
KOMEHJIYEThCSI, TTOKM MOJIOKO 3aJIMILIAEThCS MepeBaXxaro-
YUM TPOIYKTOM XapyyBaHHSI IUTUHM. 4-MicsidHA TUTHHA
Oyne nmpuitMatu B cepeaHboMy 117 MKr/meHb fiomy 3 MO-
JIOYHOIO CYMIIIIIO. 3 iHIIOro OOKY, OCKIJIBKM BMIiCT MOIY
B IPYIHOMY MOJIOLI 3aJIEKUTh BiJl HOJHOTO CTaTyCy MaTepi,
CITOXWBAHHS MOy XiHKOIO, SIKa TOMYE TPYIIIO, MaE CTa-
HoBUTH Tprban3HO 200 MKT/IeHb (Taka K ImoTpeda € i
Yyac BariTHOCTI).

Aitn Ta nipAiTkn

[Ticnsa 3abe3nedyeHHsT 1OCTaTHBOTO CIIOXKMBAaHHS HOmy
(EFSA pekomenaye nocsirtu itoaypii > 100 MKT/J1, OCKislb-
KU 1I€ PiBEHb, 1110 ACOLIIOETHCS 3 MiHIMAJIBHOIO YACTOTOIO
300a cepel MiIpOCTaOYOro HaceJeHHs!) OCOOJMBY yBary
CJIiT IPUALTUTHA XapuyBaHHIO, OCOOJIMBO B HAlIl Yyac, KOJU
XapyoBi 3BUYKM IIIITKIB CYTTEBO 3MIHWJIMCS ITifl BILJIM-
BOM TaCTPOHOMIUHUX YIOA00aHb Y BCbOMY CBITi. Y TpyIii
ITaiChKUX MiTeil Ta MmITKiB [11] morpeba B itomi Oyia
3a0BOJICHA 3aBASKW HAIMIpHOMY CIOXWBAHHIO COJi
(> 10,2 r/nenn). i naHi ninkpecauwiu He Jinllie HaaMipHe
CMOXMBAHHS COJIi, ajie i1 Te, 1110 OiJibIlIa YaCTUHA oIy Hal -
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XOAWTh i3 MOAOBAHOI COJIi, sIKa BCE 11Ie HEAOCTATHBO BUKO-
PUCTOBYETBCSI B IPOMUCIOBUX MPOLIECAX i TPOMAJICHKOMY
XapuyBaHHi. ¥ IIbOMy X mociigkeHHi [11] po3paxyHKoBe
3HAUEHHSI CIOXMBAaHHS Homy 3 ket 0e3 100aBOK y pi3-
HUX BiKOBMX rpynax Oyso oiliHeHo sik 44 Mkr/1000 kKan
st miteit, 45 mxr/1000 kkan masg JiBYAT-THAJTTKIB i
35 mkr/1000 kkan mis minniTkiB. Kpim Toro, 3Ha4yHO 110-
IIUPEHOI € JOyMKa, 110 JesKi MPOAYKTH, SIK-OT OBOYi
POOVHU KAaITyCTsSIHi, MaHiOK i IIpOCO, BimirpamTb POJIb Y
MababcopO1Iii 1oy, X0Ua 1ie MPaBWILHO JIMIIE TOi, KON
1i IPOIYKTH CIIOXMBAIOTHCS Y BEIMKMX KUJIBKOCTSIX iy pasi
ononediuuty. OmHaK 1iKaBoO 30CepeIUTUCh HA MeXaHi3Mi
Iii, ormocepenkoBaHOMY TiolliaHaTaMM, SIKi MalOTb KOHKY-
PEHTHY [0 Ha MOMIMHAHHA HOAY TUPEOLMTAMU Ta CIIpU-
SIIOTh BiITOKY BHYTPILIHbOTUPEOiAHOTO Moy, TioliaHaTu
MPUCYTHI y 3HAYHUX KiJIbKOCTSIX Y CUTAPETHOMY IWMi, 110
MOSICHIOE 3B’SI30K MiXX KYPiHHSM i 3000M, 3 IIIe OUIbIITNM
edexrom mpu oxupinHi [16]. Lle Moxe OyTH IlIe OTHIEIO
MPUYMHOIO IS TTIOCUJIEHHST TIPOMIIAKTUYHUX KaMIlaHii
MPOTH KyPiHHS Ta OXKMPiHHS B 11111 BiKOBil TpyIIi.

BererapiaHcTBO
TlomupeHHs «OCOOIMBUX» PEXXUMIB Ii€TH, BIIPOBAIXKE-
HUX TIiJi KyJbTYPHUMM, iI€0JOriYHMMHU ab0 3aCHOBAaHUMMU

Ha NEPEKOHAHHSIX aJILTEPHATMBHOI MEIWLIMHU BIUIMBAMHU,
MOe OyTU IPUUMHOIO HEAOCTAaTHLOTO Mpuitomy itomy. Be-
reTapiaHCTBO (JJAKTOOBOBETeTapiaHCTBO Ta BETaHCTBO) Ma€
Ty TIepeBary, 110 BOHO CHCTEMaTU30BaHe Ta MPUIiISIE BeJ-
Ky yBary Oi€ETMMHUM jao0aBkaMm. HelonaBHe eBporeiicbke
ONUTYBaHHSI MOKa3aJ10, HACKIIbKY MTOBHOLIIHHO XapyylOTh-
cs mity Ta miptitku-eretapianui [17]. Kpim Toro, SINU
CXBaJINB BUKOPUCTAHHS 1Ii€1 TI€TU TAaKOX IIiJI Yac BariTHOCTI
Ta rogyBaHHs Tpymmio [18]. ¥V mitepaTypi € KiabKa ITOBimoO-
MJIEHb TIPO BUIIAJKU TSKKOTO HOMHOTO NediluTy, OqHaK y
pe3yabraTi 0cCOOMCTOI — i €KCTpeMabHOI — iHTepIpeTalii
BereTapiaHChbKOI MIi€TH, SIKa XapaKTepHU3YEThCSl BiIMOBOIO
Bifl JiETUYHUX 100aBOK i HomoBaHoi coti [19].

Bpemri-perr, sikiio 6aTbky He MPOSIBISIOTH 0COOMC-
TOI iHILIaTUBM i MOTOMXYIOTHCSI AaBaTU CBOIM MiTSIM [i-
€TUYHI 100aBKM, BUOIpKOBa Ai€Ta, SIK-OT BereTapiaHCTBO,
HE CTAHOBUTb XKOIHOI IMPOOJIeMHU.

lMoAiTMKQ OXOPOHU 3A0POB’S: HOAOBAHA CiAb
CyTTeBY poJib Biflirpae BXUBaHHSI MOJ0BAHOI COJIi; MTiii-
CHO, 1Ie MUTaHHS TIOJIITUKX OXOPOHU 3M0POB’ST B 6araTbox
Kkpai"ax. B ITanii nomaBaHHs fiomy B CiJib (MiCTUTB y cepe/l-
HboMy 30 MKT/T TIOPiBHSIHO 3 MOPCBHKOIO CiJIJTIO, SIKa Mic-
TUTH 16 MKT/T) peryaioeThcs 3aKOHOM (3akoH Ne 55, Bu-

BasanbHa MemGpaHa

JlisocomanbHuin npoTeonia

KpoBoTik

naHuit 21 6epe3ns 2005 p.) K yacTUHA

0, MOJIOXKEHb, CIPSIMOBAaHUX Ha Ipodigak-
NparY TUKY €HIEMIYHOro 300a Ta iHIIUX MaTo-
b JIOTiiA, CIPUYMHEHUX Ae(DIlIUTOM HOMTY.
i {6}’ OnHe 3 TMOTOYHUX IHUTaHb ITOJISITAE
) oo B TOMY, YU CyMiCHa Topaja I10A0 OMNTH-
Konoin LA Mi3allii CITOXMBaHHS HOLY uYepes3 Cilb 3
HEOOXiTHICTIO 3MEHILEHHS CIOXUBAaHHS
CoJIi BCciMa TpyrnaMu HaceJeHHs, BKIIIOU-
AnikanbHa Mem6para HO 3 niTbMu 1 mimmitkamu. Hacnpasni
MiHouuTos MaKCHUMaJIbHE CTIOXXKUBAHHS, PEKOMEH 10~

BaHe BOO3 w1 npodiiakTuKy cepleBo-
CYIMHHUX 3aXBOPIOBaHb, HE MTOBUHHO I1e-
peBuilyBatu S r/no0y mig gopociaux. Lle
BifmnoBinae croxupaHH 150 MKr/meHb
iiomy (ist iomoBaHOI COJIi), 110 JOCTAT-
HbO JJi1 OiJbLIOCTI BiKOBUX TpYIl, alie
HEJIOCTAaTHbO ITiJi Yac BariTHOCTI Ta TO-
nmyBaHHs Tpymiao. Kpim Toro, 5 1 cori €
MaKCUMAaJIbHOIO PEKOMEHIOBAHOIO HOP-
MOIO CITOKWBaHHSI, X04Ya TPOMOHYETHCS
3MeHIUTH 1oro 1o 3 1 (90 MKr iomay).

PucyHok 1. CxemaTtun4He 306paxkeHHs poJii rioay

B GiOCUHTEe3i TUpeoiaHNX ropMOHIB

Lle mpu3BOAUTH IO 3aNUTAHHS: K 3MEH-
IIUTH CIIOXMBAHHS COJMi Ta OTpUMATH
npaBuibHUi #ion? Tpeba BpaxoByBaTu,

Mpumitkn: 3aBasikn [iil KOTpaHcnopTepa HaTpilo /oAy oa noTpansse
Ao tupeoumnta (1). Mpouyec 3abe3neyyeTbCcs e/IeKTPOXiMiYHUM rpagi-
eHtom Na*, o reHepyetbca Na*/K*-AT®a3o0i0 Ha Ga3onarepasbHii
mem6paHi (2). Won sropom nepetunae anikansHy mem6paHy, nepeHo-
CS4YNCb NeHAPUHOM (3) i, IMOBIPHO, TaKOXX iHLUMMMU TPaHCIOPTEepPaMHU,
wob gocsrtu konoigy. Tupeorno6yniH, CUHTE30BaHWIi B LUOPCTKOMY
eHgonIasMaTuYHoOMy PeTUKyJ1yMi, [OCSrae Kosoigy 4epe3 ek3o4NTo3
(4). Vion, npucyTHIii y konoigi, OKNCHIOETLCS Ta BKJIIOYAETLCS B TUPE-
ornobyniH Yepe3 pepmeHTaTUBHUIF MexaHi3am TPO 3aspsikv H,0,, wo
reHepyeTbcs noABiriHoI0 okcuga3oro 2 (Duox2) (5). MogosaHnii Tupe-
ors100ysiiH 3acBOIOETHCS 3a [OMNOMOIOl0 MexaHiamy niHounto3y (6) i
nigaaetTbcs nporeonisy (7), wo npussoants A0 yTBOpeHHs T4 i T3, aki
MOTiM TPAHCMOPTYIOTbCS B KPOB (8).

110 07I0BaHa Ciflb — He €NMHE HKEPEsIo
Moy B pauioHi. YacTrHa iioqy HAIXOAUTh
3 TIPOAYKTAMM XapuyBaHHSI Ta BOJOIO, SIKY
IM'10Th a00 BUKOPHCTOBYIOTH IS TIpU-
rotyBaHHs iXi. Llst KiTbKicTb MOXe OyTH
pI3HOIO 3aJIeKHO Bill iHAMBITYaTLHOTO
BUOOpY DXi Ta BMICTy OOy Y BOmi, SIKMi1
PI3HMUThBCS Bim KpaiHU OO KpaiHu, aje Bce
OJIHO CTAaHOBUTH 3HAUHY KiJIbKiCTh BiJ 3a-
raJbHOTO CIOXWBaHHs. TakuM YMHOM,
MocTayaHHs Homy B OpraHi3M 3 ioaoBa-
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HOIO CiJUTIO € MaiiKe 3aBXIM HEOOXiIHUM 3aX0/I0M, aJie Ta-
KUM, SIKWi caMe TOTMOBHIOE KiJIbKICTb MOMY, BXKe OTpUMaHy
IHIIMMM LUsIXamMu. [HIIMMU ciioBamu, Hon y HomoBaHiid
COJTi HE € ENMHUM JKEPEJIOM IMOCTauaHHSsI 1IbOTO €JIEeMEHTa B
OpraHi3M; y i€Ti 3 HU3bKUM BMiCTOM HaTpPil0 MOXHa 3MEH-
IIMTH KiJTBKICTh BXXUBAHHS 0I0BaHOI COJIi, HE BiT4yBaOun
nediunTy Homy.

OTxe, 3aJMIIAETbCS BaKJIMBUM 3a0€3MEUUTH PEILITY
CTIIOXXMBAHHS oy 3 ixxero. BiH HassBHMIT B pi3HOMaHITHHAX
Ii€Tax, ajie MAKCMMAaJIbHO — Y Cepea3eMHOMOPCHKIil Hi€Ti
[11, 20].

BaxuBo TakoX 3a3HAYMTH, L0 TaK 3BaHa <«ajepris
Ha 1oJ» € HeNnpaBUJIbHUM TEPMiHOM, SIKMII BUKOPHCTO-
BYETbCSl Y BUIIQIKY peakllii Ha HOJOBMICHUI KOHTpPACT;
1Ie BiAIIOBiIa€e He CHpaBXHili ajJeprii Ha MiKpoeJIeMeHT, a
ilioCMHKpAa3il Ha OHY 3 JOTIOMIXXHUX PEYOBHH, L0 BUKO-
PUCTOBYIOThCSI B KOHTPACTHOMY 3aco0i. BxxuBaHHS iiono-
BaHOI COJIi TAKMM 0c00aM He ITPOTUIIOKA3aHO.

OUiHKO NOAHOTO CTATYCY
AOCAiAXXEHHS B nonyAsiyil

BinbIra yacTHa BCMOKTYBaHOTO MOy BUBOIUTHCS HUP-
KaMM; 3 L€l TpUIMHM eKCKpellis fiomy i3 ceueto (UIE) € Haii-
OUTBIII YYTJIMBUM MapaMeTpoM UISl OLIIHKU HEIIOJaBHBOTO
CIOXVBAHHS MOy, a OTXE, 1€ XOPOILMIA ITOKa3HUK HOIHOTO
cratycy. UIE BupaxaeThcsi B MKI/100Y; iHIIUMU CIIOCOOaMU
OLIIHKY BMicCTy fiomy € KoH1eHTpauis iiony B ceui (UIC) (Bin-
MOBia€ KiJIbKOCTI MOy B JIITPi ceyvi, MKT/JT) i OLliHKa KpeaTu-
Hiny B ceui (UIC (mxr/m) x 0,0235 x Bara B KT).

Llinomo6oBuii 30ip cedi 4acTO BBAXKAETHCS CKIIATHUM
METO/IOM i TOMy He ayxe HaaiiHum [21]. s cripoiiieHHsI
y OLTBIIOCTI AOCTiIKEHb BUKOPUCTOBYETHCSI OJMH 3pa30K
ceyi, pe3y/bTaT 3a3BMuail BUPaXKaeThCs SIK MKT/J1 (a00 MKT/T
KpeaTtuHiHy). HaBiTh K110 Lieit MeTOI OLTBII MPUIAHATHUIA,
BiH MOXe OyTH HeaneKBaTHUM, OCOOJIMBO Y AiTell, OCKIIbKM
3HAUEHHSI MOB’s13aHe 3 00’eMOM B 1 JiTpi, TOOTO y AUTUHU
3 (hi3i0JIOriYHO HIKUYOIO CEKPELIi€I0 cedi OTpUMaHUi pe-
3yJbTar Oyae nepeouiHeHuil. Hanpuknan: eKckpellis itony
50 MKT Ha 100y 3 06’emoM ceui 500 M1, BUpaXKeHUM Y MKT/JT
sk 100 MKr/n, 3a0e3ne4nTh HelpaBUJIbHY iHTEpIpeTalliio
pesyabrary; (aktuuHo, KO6u 50 MKI CTAaHOBUJIM ITOBHY
HOpMY (KiIBKICTB) Oy, IO BUAISIETHCS 3a 24 TOOWHU,
e Oyno 6 menme Hix HuxkHs Mexa UIE (1o Binnmosizae
70 MkT), pekomeHaoBaHa EFSA mist 11i€1 BikoBoi rpymu.

Lo omiHKy BMiCTy ilony B €TMHOMY 3pa3Ky Cedi, BUpa-
JKEHY B MKT/JI, MOXHa BUKOPUCTOBYBATH, KON BUILTCHHS
ceui B JIIOAMHM CTAaHOBUTD 0JIM3bKO 1 J1/mo0Yy, a B IieaiaTpud-
Hili MpaKTULli — y AiTeil CTapIlIoro BiKy Ta MiIJITKIB [22—24].

BMCHOBKMU

Mo € He3aMiHHMM MiKpOeJIeMEHTOM Ha KOKHOMY eTa-
Mi XXUTTS, BiA 3a4aTTs A0 Aopocioro Biky. IlojiThka oxo-
POHM 300POB’sI, CIIpPsIMOBaHA Ha 3amobiraHHs aediunuTy
1oy, 103BOJIMIIA TOMITHO TIOJIIMIIIUTYA MOMHUI CTaTyC Ha-
ceneHHs Itanii. OcoOGauBY yBary Ciui npuaiasTi HalOLIbIIT
Ypa3JIMBMM IpyrnaM HaceJeHHs (BariTHUM XiHKaM i ImiutiT-
KaM), Y SIKUX ITIBUILIEHI IOTpeOn B MOIi MOXYTb OyTH He
TOBHICTIO 32I0BOJICHI.

MaiiOyTHi cTparerii mpodinakTuku gediuuTy iomy mo-
BUHHI CHPUSTU CIIOXMBAaHHIO 1Xi, IpUPOAHO Oaratoi Ha

1ioa (MOJIOKO Ta MOJIOYHI TIPOAYKTH, prba), mepea TUM SIK
BIIPOBAIXKyBaTU 3aXOIM 3i 301/IbIIIEHHSI KOHLIEHTpallii iomy
B COJIi, TOMY 1110 BOHU MOXYTb HECTU PU3UK HAIJTUIIKOBO-
IO CITOKMBAHHS COJIi YaCTUHOIO TUTSYOTO Ta MiIJTITKOBOTO
HaceJIeHHs.
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Abstract. The purpose of this mini-review is to present the cur-
rent knowledge on iodine requirements in developmental age, from
conception to adolescence. It is based on the analysis of updated
national and international guidelines on iodine intake and the pre-
vention of iodine deficiency. Health policy initiatives carried out in
industrialized countries in previous decades have led to a dramatic

improvement in nutritional iodine status in the general popula-
tion. However, the prevention of iodine deficit continues to be a
concern, especially for vulnerable categories, like adolescents and
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bioperyAauiiH1mM niaXiA y AiKyBOHHI BipyCHUX iHPeKLin:
edeKTUBHICTb i 6e3neKkda, nepesipeHi Hacom

3a MUHYJIi AECATUIIITTS BEJINKOI 3aTpeOyBaHOCTI B JIIKY-
BaHHI HU3KW 3aXBOPIOBAHb i CTaHiB HaOyB Oioperyssiiii-
HUM minxig. Y #0ro OCHOBI JIEXKWUTh PO3YMIHHSI TOTO, IO
OpraHi3M — 1Ie He CyKYyIHICTh OKpPEMUX OpraHiB, a LiTicHa
cucTeMa, Jie BCi Mpoliecu B3aeMoOIoB’si3aHi. Came TOHST-
TS OiOpeTY/ISALiHOI MEIULIMHU TIependadae 3aCTOCYBaHHS
KOMIUIEKCHOTO CUCTEMHOTO ITiaXomy A0 IMPoiTaKTUKHU, JTi-
KyBaHHSI i1 peabijtiTallii XBOpUX, IIPU IIbOMY CUCTEMHUI i~
Xill TOEAHYIOTH 3 MiATPUMAHHSIM aBTOPETYJISLil OpraHi3my.

MeTolo GioperysiiiiHoi MeIUILIMHY € BILIMB Ha CUC-
TeMY aBTOPETYJISLi: 3 HAyKOBOi TOYKM 30pY — BU3HAIOTh
B3a€EMO3B’SI30K i AMHAMIYHICTh 0iOJOTIYHMX MTPOLIECIB, a 3
KJIIHIYHOTO MOIJISINY — 3a0XOYYEThCS TaKTUKA iHAWBILY-
aJli30BaHOTO, CBOEYACHOTO, JIOKAJTi30BAaHOTO, CHHEPTiy-
HOTO i KOMILJIEKCHOTO 3acTocyBaHHs mipernapariB (https://
uabm.org).

Ha cygacHOMYy (apManeBTMIHOMY pHUHKY YKpaiHu
MOHAI OBa AECATWITTS IIpeiAcTaB/lIeHa IIMpoKa JIiHilKa
KOMILIeKCHUX Oioperynsanilinux npemapatiB (KBIT) xkom-
naHii «Xeenab IM0X» (HimeuunHa), Ha3Ba SIKOi IMOXOIUTH
Bim mepmmx JiTep natuHChbKoro Bupasy «Herba est ex
luce» — «Pocnuna uyepnae cuiy 3i cBitina». OQHUM i3 TaKMX
KOMILJIEKCHUX ToOM-mpernapariB € npotusBipycHuii KBIT
Enricron.

EHricTon — 11e 1e yHiBepcaabHUI MPOTUBIPYCHUM iMy-
HOKOPEKTOp, SIKWI 31aTeH 3HUXKYBAaTU TPUBAIICTD i TSK-
KiCTb CUMIITOMIB TOCTPUX BipyCHUX iH(EKIIiif, a TaKoxX
Ma€ MpoGIIAKTUYHUN TTOTEHIIIaI 3aXUCTY Bill IIOBTOPHUX
BUTMAIKIB i 3arOCTPeHb XPOHIYHUX iH(PEKITii.

Jlo ckaady npenapamy BXOIsITh 1Ba OCHOBHMX aKTUB-
HUX KOMITIOHEHTH, 1110 OJTHOYACHO TPE/ICTaBJIeHi B aKKOP/Ii
Pi3HUX IMOTEHILIIl:

— Vincetoxicum hirundinaria (J1TacTOBEHb JIiKapChKUIA),
SIKMIA CIIpUSIE CTUMYJISALIl KIITMHHOTO WMYHITETY Ipu
CUMITATUKOTOHIYHUX peakUisgX CyAWH IiJ 4ac TOCTPUX
CTaHiB, 1110 CYMPOBOIKYIOThCS TTiABUILICHHSIM TeMITepaTy-
pH TiJa;

— Sulfur (cipka) 31iliCHIOE KOPUTYIOUMIA BILUIUB Ha T10-
pyiieHHs1 @izionorivHux Ta (GepMEeHTaTUBHUX (DYHKILIH,
BiJTHOBJTIOE JIE3iHTOKCUKAIIiliHi BIACTUBOCTI OpTraHi3My, 3a-
CTOCOBYETBCS Y pasi TinepakKTUBHOCTI iIMyHHOI CUCTEMH, a
TaKOX MPU TOCTPUX i XPOHIYHMX CTaHaX (3amajieHHs opra-
HiB IMXaHHsS, KaTap BepXHiX AMXaJbHUX IIISIXiB, OPOHXi-
aJlbHa acTMa, IyJbCYIOUMI TOJIOBHUI OiIb TOIIIO).

Omorce, 201061010 Mmemoro aikyeanus Enzicmoaom e:
Mo-Tieplile, aKTUBi3allisl i MATPUMAHHS BJIACHUX 3aXUCHUX
CHUCTEM OpraHi3my, TTOCUJIEHHSI BPOJIXKEHOI iIMyHHOI BiJIIO-
Billi B pa3i BipycHOI iHBa3ii, 1110 B pe3yJIbTaTi CIpHUsIE 3MEH-
IIEHHIO BUPAXEHOCTI CHUMIITOMIB i IIPUCKOPEHHIO OMIy-
JKaHHS; O-Apyre — MoTeHUiliHa npodilakTUYHa KOPUCTh
LIOAO YpaxkeHHsI HOBUMU BipyCHUMM iH(EKIIiSIMU, a TAKOX
IMOJOBKEHHS MEePioay peMicii XpOHIYHMX 3aXBOPIOBAHb.

MexaHi3M Aii EHricToAy

EdextuBHicTb nii mpenapary Ha KOMIIOHEHTU iMYH-
HOI CHCTEMM IIiATBEpIK€HAa HU3KOIO MOKJIiHIYHUX €KC-
MEePUMEHTAIbHUX AOCHiIKeHb. [ocmimkeHHs in vitro
JIIEMOHCTPYIOTh, 1o EHTiCTON B OpraHi3Mi JIOOUHU I10-
CUJTIOE (harolMTapHy aKTUBHICTb TPaHYJOLUTIB Ha 33,5%
(Wagner H. et al., 1993). [H1e gochiaxeHHs in vitro IeMOH-
CTpYE, 1110 3aCTOCYBaHHSI EHTiCTOY MPUBOANTH 0 MiIBU-
1eHHs arouuTapHoi aktTuBHOCTI Ha 20—40 % (3a1eXHO
Bim po3BeneHHs — 1 : 10 um 1 : 100) 3a pe3ynbraraMu TphOX
IMYHOJIOTiUHHUX TECTiB: IPaHyJIOLIUTAPHOIO TECTY, TECTYy Ha
BUBEIEHHSI BYTUJIBHOIO MUY i TeCTy OioJIOMiHECLEeHIIil
rpanystouuTiB (Wagner H. et al., 1986).

Ilomanpuie BUBYEHHS TIpenapaty in Vitro Tpoje-
MOHCTPYBaJIO, 110 BiH 3HAYHO [IOCWJIIOE EKCITPECilo
T-nimdoruTiB, ski NpoaykyoTh iHTepdepoH Y. byno
IoKa3aHo, IO Micjs JIiKyBaHHS EHTicTOIOM BimcoToK
T-nimdoruTiB, MO MPOMYKYIOTh iHTEpdEpOH Tramma, y
3pa3kax KpoBi 30 3mopoBHX TOOPOBOJIBIIB 30i/IbITYBaBCS 3
20,9 o 24 %. Taxe 30ibIIeHHS BiTOYBaIOCh ITPH BCiX J10-
CJIiIKyBaHUX po3BeneHHs X EHricTony Ta He Majo 10303a-
nexHoro edexry. OTxKe, 3actocyBaHHs EHricTony mimBu-
1Y€ aKTUBHICTb OCHOBHOI KJIITUHHOI JJAHKHU CIlelu(pidHOI
iIMYHHOI BifIITOBii, 1110 3a0ecIieuy€e 3aXUCT MPOTU BipyCHUX
ingexuiit (Enbergs H., 2006).

IHmi mocmimkeHHs mokaszanu, 1o EHricTon crpusie
CTUMYJIFOBAaHHIO aKTUBHOCTI (DYHKIIi1 IrpaHyJIOLUTIB, (a-
TOLIUTIB i HEMTPODIJIiB, a TAKOX MOCUITIOE TYMOPAJIbHY Bil-
noBiab (Denys A. et al., 1999; Siewierska K. et al., 1999).

Crniipatounch Ha JAaHi TIOTEpPenHiX Ta TMPOBEIECHUX
BJIACHUX JOCJIiIXKEeHb, Tpymna HayKoB1liB Oberbaum M. et al.
(2005) pobisaTh mpumyIIeHH, 1110 EHTicTONI MOXe BIUIMBa-
TH Ha BipycocrenndiyHi KOMIIOHEHTH, SIKi € HEOOXiTHUMM
IIJIs BipyCHOI peTiIiKaliii, ajie He BCTyIalouu B Oe3mocepen-
HIO B3a€EMOJIiIO 3 IIOBEPXHEBUMU OijIKaMU BipyCiB.
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AokasoBa 6a3a NPOTUBIPYCHOI Ajil
EHricToAy

Benuka KinbKicTh pecripaToOpHUX BipyciB — Bipyc rpu-
my, pecrnipatopHo-cuHIMTianbHuil Bipyc (PCB), puHOBI-
pyc Ta iH. — € 30yIHUKaMM pecIlipaTOPHUX 3aXBOPIOBaHb
i CIIpUSIIOTH TMOTIPIIEHHIO TMepediry iCHyroUMX XpOHIYHUX
3aXBOPIOBaHb AUXAJIbHUX NUISXiB. [IpoTtuBipycHi 3acobwu,
SIKi 9aCTO 3aCTOCOBYIOTH Y TAKMX BUITaaKaX, MOXYTb MaTH
HebaxkaHi mo0iYHI eeKTH, TOMY iX IMPU3HAYCHHS ITOTpe-
Oye BpaxXyBaHHS CIIiBBITHOIICHHSI KOPUCTh/PU3NK, IO €
0CO0JIMBO aKTyaJIbHUM U151 KaTeTropii Hailypas3IMBillInX ma-
LEHTIB — AiTell, MalLlieHTIiB i3 XpPOHIYHMMU 3aXBOPIOBAH-
HSIMU, TSKKOIO KOMOPOiTHOIO MAaTOJIOTIEI0 Ta JIITHIX OCi0.
J1o TOro XX Yy CBiTi CIIOCTepiraloTh pe3uCTeHTHICTb 10 OCHO-
BHUX MPOTUBIPYCHUX MpernapaTiB, 1110 3 KOXHUM POKOM
HeBUHHO 3poctae (Roxas M. et al., 2007). Otxke, akTy-
aJIbHICTh TTPOTUBIPYCHUX 3aC00iB i3 TOBeAEHUM IMpodiniem
0e3MeKr Ta XOPOIIO0 NMEPEHOCUMICTIO CKJIAAHO MEPEeOoLi-
Hutu (Oberbaum M. et al., 2005).

bazoBi pocnimkeHHs in Vvitro TIpOIEMOHCTPYBAIU [il0
EHricToy IpoTH TaKKX BipyCiB, SIK adeHogipyc muny 5, 6i-
pyc npocmoeo eepnecy muny 1 (BIIT-1), PCB, punosipyc
arodunu (Oberbaum M. et al., 2005).

V¥ po6oti Schmiedel V. et al. (2006) mopiBHIOBaNM eek-
T4 EHricTony 3 edpekTamMu TpaauLiiiHUX JiKapChbKUX 3aCO-
0iB, SIKi 3aCTOCOBYIOTB JJIs1 JIIKyBaHHSI CUMITTOMIB pecnipa-
mopHux inghexuiil ouxaibHux wAAXi6 B yMOBaX LIOAEHHOT
KJIiHIYHOI MPaKTUKU. Y ITOCTiIKeHHs O0y10 BKIIOUYeHO 397
MALI€HTIB i3 CUMIITOMaMM PeCITipaTOPHOI BipycHOI iH(peK-
i1 BEpXHiX AUXaTbHUX HUISIXiB, SIKi OTpuMyBaiu EHricTon
(n = 175) abo momyJsipHi 6e3perenTypHi 3aco0M — Kapo-
3HMXKYBaJIbHI/3HEOOTI0BAJIbHI/MIPOTHU3aIalibHi: Tapalera-
Mo — 42 %, acmipuH — 16 %, meramizon — 18 %, i0y-
npoder — 12 % (n = 222). EAricToN NMpu3Havaau Tpudi Ha
no0y. Y pesyabraTi Oy10 mokasaHo, 1o EHricTon € edek-
TUBHUM Y JIIKyBaHHi BipyCHUX iH(eKIIili TUXaJIbHUX 1T~
xiB. [Ipo mousinieHHs cTaHy NPOTIroM 3 IHiB IOBiTOMUIA
Ginbla yacTka mauieHTtiB — 77,1 %, 1110 3aCTOCOBYBaIu
EHricTON, OPiBHSIHO 3 KOHTPOJBHOW rpymow (61,7 %).
3arayibHa e(peKTUBHICTb Mpernapary OyJia MopiBHSIHHA 3 Ta-
KOO MpU TpaauIiifHiil Tepartii.

Y nmocnimkeHHi in vitro EHricTON TNpOaeMOHCTpYBaB
MPOTUBIpYyCHY no303ajiexkxHy airo 1moao JHK-BipyciB —
afgeHoBipycy Tumy 5 (npurHiueHHss Ha 73 %) i BIIT-1
(mpurHiveHHs Ha 80 %). Kpim Toro, mpoTuBipycHY Iito
cnoctepiranu i mogo PHK-BipyciB — PCB (nipurniueHHs
Ha 37 %) i puHoBipycy monuau (npurHiueHHs Ha 20 %).
BaxuinBo 3ayBaxkuTu, IO IPU 3aCTOCYBaHHI MOCIIXKY-
BaHUX 103 EHricToNy IMTOTOKCUYHI abo iHIN TOKCHMYHIi
edekTn He crnoctepiraau. I[IpoTuBipycHa nist mpemnaparty
He 3ajiexkaja BiJ aKTWBallii KIITUHHOI iHTep(epOHOBOI
CUCTEMM, 1110, HA TYMKY aBTOpIiB AOCJiIKEHHSI, CBiIUUTH
npo #oro ¢dakTUyHy MpoTuBipycHy Aito (Oberbaum M.
et al., 2005).

Hani Wronski S. et al., 2018, TakoX IiITBepIKYIOTh
BIUIMB EHTricTONY Ha BpO/KEeHY IMyHHY BiINOBib. Y HOCITi-
JDKeHHi OyJ10 TTOKa3aHO CIPUATIMBUI IMyHOMOIYJ IO
edexr EHricToNy ITim 9ac paHHBOTO IIOYATKY PeCIIipaTop-
HO-CUHLMTIanbHOI BipycHoi iHdexkwii (RSV) in vivo, omo-
CepelKOBaHMII CTUMYJISILiEI0 (aronuro3dy Makpodaris,

11O TIPU3BOAMUTH 10 3HMKEHHST BPOIKEHOI 3aIlaJbHOI Bifl-
MOBIMi 3 TOYKU 30py HEUTPODiTiB i paHHBOI iH(IIBTpalLil
JIiM(OLMTIB, a TAKOX J0 3HMXEHHS CeKpellil 3amalbHUX
LIMTOKIHiB.

Busuenns egpexmuenocmi Eneicmony wodo npogirak-
muku 2puny. Y paMKax paHIOMi30BaHOTO T1ale00-KOHT-
POJIbOBAHOTO TIOJIBIHHOTO CJIIMOTO JOCHIIKEHHS 3a yJac-
110 102 3M0pOBHX YOJIOBIKIB (BiliCEKOBOCIIY>KOOBIIiB) BIKOM
20—48 pokiB OyJI0 MPOIEeMOHCTPOBAHO, 1110 EHTicTOI MOXe
3arno0iraTi po3BUTKY HEYCKJIATHEHUX BipyCHUX iH(MeKIIii
BEPXHIiX IMXaJbHUX IIUISIXiB, 1110 HE pearyioTh Ha JTiKyBaHHS
MEeBHUMMU JiKapChbKUMU 3aco0amu. TpuBamicTh i TSKKiCTh
cuMnToMiB y rpyni EHrictony Oyna 3Ha4yHO HMXKYA, HixX
y Tpyni miane6o. 3oKpeMma, criocTepiraivu TeHIEHII0 10
IMi3HIILIOrO0 PO3BUTKY IEPIIOTr0 BUIIAJAKY 3aXBOPIOBAHHSI,
K HACJiAOK — TEHIEHLIisl A0 3HMXXEHHS KiJIbKOCTi JIHIB,
MPOBEJCHUX Y BiNMYCTLi yepe3 XBOpoOy, IpUI ado 3acTyiy,
nopiBHsiHO 3 Tiaie6o (Heilmann A., 1994).

[IpodinakrnuHmii imyHoMoaytorouuii mpodins Exric-
TOJTY TIPO/IOBXYE PETeJIbHO BUBYATUCH. TaK, 3a MornepeaHi-
MU pe3yJbTaTaMU MiJIOTHOTO mociimkeHHs Yang D. et al.,
2023, Ha mogmeni iHgikyBaHHsS XoM’sKiB SARS-CoV-2 in
Vivo NOCTIIHUKY AiAILIX BUCHOBKY, 1110 MPOMiTaKTUIHUI
npuiiom EHricTony Moxke 3MEHIIyBaTH MOIIKOMKEHHS
JIETEHEBOI TKAHWHMU Ta 3anajieHHs. TakoxX MokasaHo, 110
Mpernapar He YMHUTD MPSIMOI TIPOTUBIPYCHOI J1ii, He BIUIU-
Ba€ Ha MapaMeTpU KJIITUH KPOBi Ta Macy TiJla MiIA0CTiIAHUX
tBapuH. OTpuUMaHi MomepenHi 1aHi cBigyaTh Mpo Te, 110
EHricTon Moxe MaTtu CHpUSITIMBUN iMyHOMOJYJTIOIOUMI
edekT Ta 3MEHIIyBaTH TSKKICTh Tepediry 3aXBOprOBaHHS
IIPY 3aCTOCYBaHHI OKpeMO a0o0 SIK YacTUHA KOMOIHOBaHOI
Tepamii y namieHris 3 COVID-19.

Oco0IMBOIO KATEeTOPI€I0 IMAlli€EHTIB, SIKUM MOXe OyTh
pexoMeHnnoBaHe npusHaueHHs KBII, € ocobu 3 maxcku-
MU XPOHIMHUMU 30X80PIOGAHHAMU OUXAALHUX WIASXIE,
30Kpema Oponxiasvroto acmmoro (bA), ockinbKu KOXeH
eI1i30/1 pecIipaTopHOi BipyCHOI iH(eKIlii — 11e MOTeHIIili-
HUM pU3MK 3arocTpeHHsI BA 3 IMOBIpHICTIO TSXKKOTO Te-
pebiry 3axBOprOBaHHS. 3 OISy Ha TSIKKICTh OCHOBHOTO
3aXBOPIOBAHHsI, OKPiM KOpekKllii 6a30Boi Tepamii acTMH,
HeoOXigHe sikomora eheKTUBHille i Oe3mevHille JiKyBaH-
HS$I pecripaTopHoi iH(eKIii y TaKuX XBOpUX, a B imeani — ii
npodinakruka.

V pangoMizoBaHOMY ITOIBIMTHOMY CIIITOMY ILIale00-
KOHTPOJbOBaHOMY nochimxkeHHi Matusiewicz R. (1997)
BUBYAIY €(PeKTUBHICTD i 0e3meKy 3acTocyBaHHs EHricTo-
JIy B IMALi€HTIB 3 OPOHXiaJbHOIO aCTMOIO, 3aJIeXKHUX Bil
npuitomy cucteMHux KoptukoctepoiniB (CKC) — tpiam-
LIMHOJIOHY y 103yBaHHiI 4—8 Mr/mo0y mpoTsiroM MiHiMyM
5 pokiB. Y mociimkeHHi B3suin yyacTb 40 XBOpUX BiKOM
Bin 24 no 48 pokis, 20 i3 HuXx orpumyBanu EHricron mo
1 ammysni migKipHO KOXHi 5—7 aHiB, iHm 20 — rare-
00; TPUBAJIICTh JIIKYBaHHSI CTAaHOBUJIA 7 Mic. Y pe3ysbraTi
Oy70 mokasaHo, 110 aoaaBaHHs EHricTony mo craHmaprt-
HOI cxeMU Teparii BA MO3UTUBHO BIJIMHYJIO Ha 3arajib-
HUIi1 CTaH Mali€HTIB, MOJINIIIIO (PYHKIIiIO 30BHIIIIHHOTO
IUXaHHs (32 JaHMMM MOKa3HUKIB cripometpii). Crin 3a-
3HAYUTH, 110 BHACIIIOK CYTTEBOTO MOKpPAIIEHHS KIIiHiu-
HOIO CTaHy B IauieHTiB rpynu EHrictony Oyau 3HMXKEHi
cepenHboa000Bi 1031 CKC 3 6 10 3,0 MT, 1110, Y CBOIO Uep-
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Ty, BIUIMHYJIO Ha 3MEHILIEHHS KiJbKOCTI YCKJIaIHEHb J10-
rOTpUBAJIOi TOPMOHAIbHOI Tepamnii. OKpiM TOro, Ticis 3a-
BEpIIEHHS JiKyBaHHs MpenapatoM EHricTon y naiieHTiB
3 BA 0yJ10 3apeecTpoBaHO 3MEHIIEHHSI LOPiYHOI YaCTOTHU
peluauBiB iHQEKUIMHNX 3aXBOpPIOBaHb 3 5—6 BUIIAIKiB
IO JIiIKyBaHHS 10 1—2 BUIAaKiB, 1110, CKOPIlll 3a Bce, 00y-
MOBJIEHO creu(piTHOI CTUMYIIIOY0IO Hi€lo EHTicTomy
Ha 3IaTHICTb IPaHYJIOLIB A0 Mirpaiiii. ¥ maiieHTiB rpynu
EnricTony moka3HMK MirpamiifHOI 3MaTHOCTI IPaHyIOLIM -
TiB Bupic. Bapro migkpeciuTu, 10 Ipy BUKOPUCTAHHI
Enricrony 3 mpemapatamu 6a3oBoi Tepamii BA skogHux
HeraTUBHUX e(PEKTiB He CIIOCTepiraiu.

Iumomeeanosipycna (IIMB) inghexuia oco6iuBoro
3HAUYE€HHSI HAaOyBAa€ y BariTHUX, OCKIJIbKU CYITPOBOJIXKYEThHCSI
BUCOKOIO YacTOTOIO Mepeaadi Bipycy Bill MaTepi 10 Iioaa
(25—75 % BunNanKiB), 110 301JIbIITYE PU3KK TSKKOI TIEpUHA-
TaJIbHOI aToJIorii. B omHOMY 3 JoCIimKeHb BUBYaI eheK-
TUBHICTb i Oe31eKy 3acTocyBaHHsI EHTicTONy Y BariTHUX i3
roctpoto dopmoro LIMB-inpexkuii Ha 17—35-My TUXHAX
BaritHocTi. [lamientku orpumysanu Enrictonm mo 1 ra-
OseTui Tpu4i Ha o0y mpoTtsarom 2 Tvk. Ilicas 3akiHYeHHS
Teparii B XKogHOI nawieHTKu crneundianoro IgM mo LIMB
Y KpOBi BUSIBIEHO He OyJIO, a CepenHill TUTP crielu@iyHmx
1gG no UM B BiporigHo 3uu3uBcs 3 0,8480 + 0,0184 (no mi-
KyBaHHs) 10 0,4790 £ 0,0141 (p < 0,01), 1o cBimUUTH NIPO
3HSITTS TOCTPOTH Tpoliecy. Ilin yac oOcTexkeHHsST HOBOHA-
POMXEHUX L€l IPyNU XKiHOK He OYyJ10 BUSIBICHO Hi KIIiHIU-
HUX, Hi cepoiyiorivnux o3Hak LIMB-indexiii. [1Ipemapat
XapakTepu3yBaBcsl J0OPOIO MEPEHOCUMICTIO.

Hocmimkenns I1.M. backakosa 3i cmiBaBT. (2003)
i B.®. Crpyk 3i cmiBaBT. (2005) 3a yJacTio BariTHUX i3
ninTBepmkeHoo LIMB-iHdexkiieto, ski 3acTocoByBan
KBII, 3oxkpema Enricron y kombiHaii 3 ExiHalieeto Kom-
no3utyM C, mokasanu SIK KIiHi4HY, TaK i JJabopaTopHY
e(heKTUBHICTh JIIKyBaHHS. Y XXOIHOI MalliEHTKU HE CITO-
cTepiraim HebakaHUX MOOIYHUX SIBUIN YHACTIOOK ITPHU-
tomy KBII.

B ocHOBi mepanii eipycnux eenamumieé nexuTh MpU-
THIYEHHSI perulikalii Bipycy, YINOBUIBHEHHSI TpPOTpecy-
BaHHS TPOLIECY i KOpeKIlis MmopyuieHb GyHKIIINA TTeYiHKU.
PeasibHUI KITIHIYHUIA TOCBiA AEMOHCTPYE, IO 3arajbHO-
MPUIHATE TpaauliliiHE MeIUMKaMEHTO3HE JIiKyBaHHsI He
3aBX/IM 3a0e3Ieuye NOCATHEHHS BCiX 3a3HAYCHUX LIJIEH,
IO TOTO X XapaKTEePU3YETHCS JOBOJIi CKJIATHOIO TIEPEHOCU -

MICTIO i BUSIBJISIE CEPIO3HUI BILJIMB HA OpraHi3M MallieHTa.
OTxXe, 3 OISy HA MaTOreHETUYHI 0COOIMBOCTI BipyCHUX
TeNaTUTIB Ta iX cKiamHe JiKyBaHHs 3acTtocyBaHHsI KBII y
iX KOMIUJIEKCHIii Teparii € 00rpyHTOBaHUM i (hizionoriuHO
BUIPABAAHUM i YAHUThL 3HAYHY JE€3iHTOKCUKALIHY, iMy-
HOMO/IYJTIOBaJIbHY, aHTUOKCUIAHTHY Ta pernapaTuBHY [il0
(BoBk AJI. i criBaBT., 2006).

Hocin 3acrocyBanHs KBII y JikyBaHHiI BipycHOTO
rermatuty C Oyio panime ormmcaHo B po6oTi A.Jl. Bosk
i cmiBaBT. (2003), BipycHOro rematury B i MiKcT-renmaTuTiB
B+C — y po6oti b.K. Hlamyrisa (2003). ¥ mociimkeHHIX
0yJ10 MOKa3aHo, 110 IpU3HaYeHHs1 EHricTONy cripusiio 1o-
JIMIIEHHIO SIKOCTi XKUTTS MALli€HTIB, CKOPOUEHHIO TpUBa-
JIOCTiI KJIiHiIKO-71a00paTOPHUX CHUHAPOMIB 3aXBOPIOBAHHS
(iHTOKCHKAllii, XXOBTSIHMII, TernaToMeraiii, LUTOJi3y), y
XBOPHX i3 TOCTpUMU (hopMaMu — 3MEHIIIEHHIO MOBipHOC-
Ti XpOHi3aLii mpoLecy.

Pexxumm 3ACTOCYBOHHY Npenapary
EHricToA

3amsa MaKCUMaJIbHOI 3pYyYHOCTI 3acTocyBaHHs EHTic-
TOJI BUITYCKAIOTh Y JBOX JIiKapChKUX (hopMax:

— TabJIeTKU CyOJIiHIBaIbHi;

— aMIIyJIM 3 pO3YMHOM JIJIs1 BHYTPILLIHHOM ’SI30BUX, i~
LIKipHUX, BHYTPilIHbOBEHHUX (CTPYMMHHO) iH’ €KIIilA.

Enricton (tabieTku) peKOMEHIOBaHUI OO 3acTOCy-
BaHHS AITSIM Bill HAPOJKEHHSI, TIpernapaT He BILJIMBAE HA
LIBUIKICTh peaklilil Mil 4yac KepyBaHHS aBTOTPAHCIIOPTOM
abo MexaHi3MaMu, 110 MOTPeOyIOTh TOYHOI KOOpAWHAILLII.
MoXIUBI peKMU 3aCTOCYBaHHS HaBeJIeHO B TaoI. 1.

V KIiHIYHUX JOCTIIKEHHSIX CIIOCTepirajan MOJIMIIeH-
HSI CUMIITOMIB BXe 4epe3 4 IHi JiKyBaHHs He3aJIeKHO Bijl
3acTocoByBaHOI JiKapcbkoi ¢popmu (Herzberger G. et al.,
1997; Torbicka E. et al., 1998; Schmiedel V. et al., 2006). 3
MeTolo npodinaktuku rpuity Ta I'PBI pekomennoBaHo 3a-
cTrocyBaHHs EHricToy y BillOBiZHMX BiKOBUX J03YBaHHSIX
MPOTSTOM eIiIeMiuHOro ce30Hy (Tabj. 2). 3arajabHa Tpu-
BaJliCTh KypCY JIiIKyBaHHSI CTAHOBUTb 2—4 THXHI.

BucHoBkMu

KBII EHricTos 3acTOCOBYIOTH 1 aKTUBallil HeCTe -
(iuHOT iMyHHOI cucTeMU, 30KpeMa Mpu iHpiKyBaHHI pec-
MipaTOpHUMU BipycaMM, BipyCOM TI'pUITY i BipyCHUX 3aXBO-
PIOBaHHSIX 3arajioM.

Ta6snys 1. Cnocib 3actocyBaHHsl Ta 4o3u EHricrony

Tabnetku

| Po34uH gns iH’ekuin

CtaHpgapTHe [03yBaHHSA (KO He NPU3HA4YeHO iHaKLLe)

Hopocni ta gitn 3 12 pokis

1 TabneTka 3 pasu Ha o6y

| 1 amnyna (1,1 mn) 1-3 pasu Ha TWXXAeHb

Hitn

6—12 pokiB: 3/4 Tabnetku 3 p/nody

1-6 pokiB: 1/2 TabneTtkun 3 p/poby

3 6 pokiB: 1 amnyna (1,1 mn) 1-3 p/T>xKaeHb

o 1 poky: 1/4 Tabnetku 3 p /noby

Jlo3yBaHHs y pasi rocTporo no4yaTky 3axBoploBaHHsl a60 NO4aTKOBE AO3YBaHHS

PB* koxHi 15 XBUIMH NPOTAroM NepLUnx 2 roguH

| 1 amnyna wopaeHHo npoTsarom 3-5 gHiB™™

Mpumitkn: * — PB/A], pa3oBa BikoBa Ao3a; ** — gopocnum i gitam 3 6 pokis.
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Tabnuys 2. 3acrtocyBaHHs EHricTony 3 metoro npoginaktuku rpuny Ta FrPBI

MpoTsirom ycboro ociHHbLO-3UMOBOr0 nepiogy

— Tabnetkun: PBO* — 1 p/poby (BpaHuj) abo

— PO34UH ANs iH'ekuin: PB — BHYTPIiLLHEOM’A30BO (B/M), MiALLKIPHO (/W) 1 p/TXAeHb

Mepiop enipemii rpuny ta FPBI

— Tabnetkun: PBO — 2 p/po6y (BpaHLi Ta BBe4epi) abo
— pO34uH ans iH'ekuin: PBO — B/M, N/l 2 p/TmXaeHb™

EkcTpeHa npodinakTuka (KOHTaKT 3 XBOPUM)

— Tabnetkun: PBO — 3 p/pnoby a6o
— pO34uH ans iH'ekuin: PBO — B/M, n/w 3 p/TuXaeHb™

Mpumitkn: * — PB/A, pa3oBa BikoBa Ao3a; ** — aopocsium i gitam 3 6 pokis.

OCHOBHI BJIaCTUBOCTI IIpernapary:

— edeKTUBHUI y JiKyBaHHI iH(eK11iil BepXHiX AuXasb-
HUX ILJISIXiB;

— cnpusie npodinakTUili pecrmipatopHux iHeKIIii 3a
HasIBHOCTI TSKKMX XPOHIYHMX PeCIipaTOPHUX 3aXBOPIO-
BaHb, TaKUX K BA;

— migcunoe (QYHKIIL BpOMKEHOI iIMyHHOI CHUCTEMH,
IO BimirpaioTh BaXKJIMBY POJIb Y BiNMOBIiAi Ha BipycHi iH-
dexuii;

— 30UIbIIYE KiTbKICTh i aKTUBHICTh (ParomuriB, 00-
MEXYIOUM paHHIO iH(}iIbTpallilo 3aNalbHUMU KIITUHAMM i
3MEHILYI0YM BUBLIbHEHHS 3alajJbHUX IIUTOKIHIB;

— 30iblllye piBeHb KJIiTHH, 110 BUpoOJsiioTh [DH-y
(T-nimdpouwuti) Ta [OH-0;

— XapaKTepHU3YEThCSI MPOTUBIPYCHOIO AKTUBHICTIO i
MiATpUMY€E IMyHHUIT 3aXUCT OpPTaHi3My;

— MOXe 0e3MeYHO 3aCTOCOBYBATUCH y BULJISIII MOHO-
Teparii a0o B KOMOiHallil 3 iIHITMMU HaTypaJTbHUMU i Tpa-
IUIIHTHIMM JIIKapChKIMU 3aC00aMM;

— IEMOHCTpYE e(PeKTUBHICTh Ha PiBHI 3i CTAHIAPTHUMU
JIIKapChKMMHU 3aco0aMu, SIKi BAKOPHUCTOBYIOTh IIPU FOCTPUX

CUMIITOMAX, MOB’SI3aHUX 3 PECIiPAaTOPHUMU BipyCHUMMU iH-
exuisiMu, i MOTEHUITHO CMIPUsIE IIBUALIIOMY BiTHOBJIEHHIO;

— TIOBiIOMJICHHSI TIPO TIOOiUHi eeKTH ayxke pinkKicHi,
BiJICYTHi 3HauyIlli MTPOTUIIOKA3aHHSI i BiTOMOCTIi TIpO B3a€-
MO0 3 JIiKapChKMMM 3acobamu. Mae moOpy ImepeHOCH-
MiCTb;

— MOe 3aCTOCOBYBATHCS B JIIOEH Pi3HOTO BiKY, y TOMY
YUCJITi B AiTe# i HEMOBJIAT;

— MiIXOIUTb I TPUBAJIOTO 3aCTOCYBAHHS.

Otxe, Exricron — 1ie 6e3neyHuii Ta e(eKTUBHUI IPO-
TUBIpYCHUI iMYHOKOPEKTOp, 110 Ma€ MOBEACHi IIMPOKi
MOXKJIMBOCTI [/ 3aCTOCYBAaHHSI B KJIIHIYHI paKTULLL Y Ji-
Teil Ta MOpOCIMX OCi0 SIK Y BUIJISIAI MOHOTeparii, TaK i y
CKJIaJli KOMITJIEKCHOTO JIIKyBaHHSI BipyCHMX iH(EKII pi3-
Hoi eTioJiorii. IcTopis KJiHiYHOTO 3acTocyBaHHS EHricTony
HaJtiuye noHaa 60 pokiB, Iperapar 3 YCIlixoM MPOAAETHCS
B OitbII Hixk 50 KpaiHax CBIiTY Ta Ma€ 3arajibHUI 0OCST MPo-
JIaxKy TIOHA MJIbIIOH yIaKOBOK LIOPOKY.

MigroTyBsana A. lNaHTa3si

Cnncok nitepatypu B pegakyii M
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Primary exocrine pancreatic insufficiency in children
(a clinical case of Shwachman-Diamond syndrome)

Abstract. The purpose of the article is to increase the vigilance of clinicians in various fields of medicine to Shwachman-
Diamond syndrome in children and to raise awareness of its clinical manifestations, diagnosis and treatment using the
example of the case study. An empirical, descriptive study of a clinical case of Shwachman-Diamond syndrome in a
child was conducted. In addition, the literature data from PubMed, Medscape, and CDC were analyzed. Shwachman-
Diamond syndrome is an autosomal recessive disease characterized by absolute exocrine pancreatic insufficiency and
is the second most common form of primary exocrine pancreatic insufficiency. The diagnosis is made in the presence
of a characteristic combination of exocrine pancreatic function disorders, hematologic manifestations (neutropenia,
thrombocytopenia, anemia), skeletal abnormalities and is confirmed by molecular genetic testing (mutation in the SBDS
gene, which is localized on 7q or 11 and inversion of the 9" chromosome pair). Early diagnosis and timely treatment
prevent the onset of adverse symptoms and disability. Treatment is complex and syndromic and includes dietary therapy,
enzyme replacement therapy, supplementation with fat-soluble vitamins and correction of hematologic disorders.
Keywords: Shwachman-Diamond Syndrome; exocrine pancreatic insufficiency; neutropenia; skeletal abnormalities

Introduction

Exocrine pancreatic insufficiency (EPI) is a pathologi-
cal condition characterized by the loss of pancreatic exo-
crine function, including a decrease in digestive enzymes
and bicarbonate secretion, which leads to impaired diges-
tion (malnutrition) and absorption of nutrients (malabsorp-
tion), and is clinically manifested by steatorrhea, weight loss
and decreased quality of life. EPI is divided into primary
(develops as a result of pancreatic diseases: cystic fibrosis,
chronic pancreatitis, genetic diseases) and secondary (pan-
creatic dysfunction occurs in the normal state of the organ
parenchyma or decreased enzyme secretion) (Table 1) [1,
4,5, 8, 10].

Shwachman-Diamond syndrome (SDS) is an autoso-
mal recessive disease characterized by absolute exocrine
pancreatic insufficiency, which occurs in 1 : 50,000 —
1:76,000 newborns and is the second most common form

of primary pancreatic enzyme deficiency. SDS is associ-
ated with a mutation of a gene localized on chromosome 7q
encoding SBDS protein, which is widely expressed in the
body in various organ systems: liver, lungs, kidneys, brain,
eye tissue, and most of all in pancreatic cells, bones and
bone marrow. Patients with SDS have fatty replacement of
acinar cells in the pancreas, which leads to exocrine insuf-
ficiency. The origin of pathological changes in SDS is not
fully understood, but multisystem disorders of the cell cy-
toskeleton have been identified that determine the exocrine
function of the glands, chondrocyte function, and neu-
trophil chemotaxis. The clinical picture of SDS is mainly
characterized by the presence of symptoms of EPI and
hematologic disorders. A triad of symptoms is characteris-
tic of SDS: EPI, skeletal abnormalities, and bone marrow
dysfunction. In addition, patients may have growth failure,
cardiac abnormalities, immune system dysfunction, and
hematologic disorders [1, 11].
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The digestive system damage in SDS is characterized by
the presence of EPI, which is diagnosed in 90 % of cases at
1 year of age and manifests itself as malnutrition and malab-
sorption, deficiency of fat-soluble vitamins (Table 2) and,
as a result, physical developmental delay and can be tran-
sient and spontaneously disappear (mainly during the first 4
years of life). Malabsorption usually occurs when pancreatic
secretion decreases by less than 10 % and is clinically mani-
fested by steatorrhea. Impaired fat assimilation in EPI oc-
curs much faster than that of proteins and starch, which may
be due to an earlier decrease in lipase secretion compared
to amylase and protease, faster destruction of lipase in the
intestinal lumen, and the fact that lipid digestion in humans
is almost entirely due to pancreatic lipase, while lipolytic
enzymes of gastric origin contribute little to lipid digestion.
In addition, in case of EPI, there is a decrease in bile secre-
tion, which can further impair digestion and absorption of
lipids. Therefore, steatorrhea is the main and early symptom
of exocrine pancreatic insufficiency. It is often accompanied
by diarrhea and accelerated or slowed orocecal tract tran-
sit. Accelerated transit can cause insufficient mixing of food
with bile acids and digestive enzymes, and lead to a decrease
in the duration of contact between the chyme and the intes-
tinal mucosa, resulting in diarrhea. Slowed orocecal transit
time increases the risk of excessive growth of intestinal bac-
teria and secondary absorption disorders. According to li-
terature, during histological examination, fatty replacement
of the pancreatic acini with preserved Langerhans islets and
ductal histoarchitectonics is noted [1, 4, 5, 10, 11].

Most young children with SDS are characterized by liver
damage, which can range from asymptomatic elevation of
transaminases, hepatomegaly, fatty liver infiltration to the
formation of chronic liver disease with the development of
liver fibrosis and cirrhosis [1, 3, 7].

Changes in blood chemistry are common in patients
with SDS and are usually limited to elevated aminotrans-
ferases (54—100 %) and sometimes alkaline phosphatase.
Bilirubin and GGT levels remain within normal limits in
most cases. According to studies, a moderate (< 5 normal)
increase in aminotransferases is detected in most patients
(38—84 %). 56—67 % of patients who were observed for a
long time showed normalization of transaminases by the age
of 3 years, 33 % had improvement and 11 % remained mo-
derately high [1, 3, 7].

Hepatomegaly is reported in more than half of patients
and is usually more common in younger children. The liver
is moderately enlarged and tends to normalize in most cases
by the age of 3 years (85—86 %), similar to aminotransfe-
rases. Histological changes in liver biopsy include various
degrees and combinations of fatty infiltration, cellular in-
flammation, and fibrosis. Steatosis, according to the litera-
ture, can be microvesicular, macrovesicular, and mixed, and
usually develops on the background of concomitant malnu-
trition or infectious complications. The inflammatory cell
infiltrate is usually moderate and localized in the portal and
periportal areas. More often, according to literature, portal
or periportal fibrosis is observed. Liver cirrhosis in SDS is
very rare, although 6 cases have been described in the lit-
erature: 4 of them in children aged 12—14 years, 1 case in
a 2-year-old child and 1 case in a 16-month-old child. The
case of early neonatal liver cirrhosis with the development
of acute liver failure in a newborn boy born from a third-
degree consanguineous marriage is also worthy of attention
(genetic testing showed the presence of a pathogenic vari-
ant of the SBDS gene with a homozygous mutation SDS-1
(OMIM 260400)) [1-3, 7].

The pancreas and liver have a common embryonic ori-
gin, and the progenitor cells of these organs may share many

Table 1. Classification of exocrine pancreatic insufficiency [4, 8, 10]

parenchyma of the organ

Causes Mechanism Nosological forms
1. Genetic diseases:
— cystic fibrosis;
— Shwachman-Diamond syndrome;
— Johanson-Blizzard syndrome;
Reduced secretory — Pearson syndrome;
Primary function of the pancreas | — Jeune syndrome.
(pancreatic) due to a decrease in the | 2. Chronic pancreatitis.

3. Autoimmune pancreatitis.

4. Anomalies of the pancreas development:
— agenesis and hypoplasia of the pancreas;
— pancreatic resection;

— isolated congenital enzyme deficiency

Pancreatic dysfunction
with normal organ
parenchyma or
decreased enzyme
secretion

Secondary (non-
pancreatic)

1. Pathology of the small intestinal mucosa (reduced cholecystokinin
stimulation):

— celiac disease;

— inflammatory bowel diseases.

2. Motor-secretory asynchrony:

— surgical interventions on the upper gastrointestinal tract, diseases
of the operated stomach.

3. Inactivation of pancreatic lipase:

— hyperacidity;

— Zollinger-Ellison syndrome.

4. Malnutrition
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phenotypic and functional features, which may help explain
why pancreatic and liver function improves over time in pa-
tients with SDS. However, the mechanism of improvement
remains completely unclear [3, 7].

The hematologic manifestations of SDS include neutro-
penia (< 1.5 x 10, hyposegmentation of mature neutrophils,
decreased chemotactic activity), which occurs in almost
all patients from birth. Cyclic neutropenia (every 3 years)
is characteristic of 2/3 of children, while the rest have per-
manent neutropenia. Neutropenia in SDS is explained by
the presence of a double defect at the level of stem cells and
bone marrow stroma cells. Thrombocytopenia and hypore-
generative anemia (normochromic or macrocytic, with an
increased level of fetal hemoglobin) are reported in 25—90
and 80 % of patients, respectively. Reduced serum iron con-
tent is also characteristic, which, according to the literature,
is noted in 25 % of patients [1, 5, 11].

It should be noted that patients with SDS are prone to
manifestation of myeloproliferative diseases. According
to the literature, the risk of developing myeloblastic leu-
kemia is 25 %, acute leukemia — about 5 % (acute my-
eloblastic, lymphoblastic and juvenile myeloid leukemia)
[1,5, 11].

Bone skeletal abnormalities are characterized by ske-
letal dysplasia, which is usually manifested by metaphyseal
changes in the long tubular bones and rib-chondral joints,
which can lead to coxa vara and genu varum and systemic

osteoporosis, which are described in 45 % of patients. As a
result of changes in the bone skeleton, physical development
is delayed as early as the second year of life, and with age,
short stature progresses to dwarfism. According to the litera-
ture, manifestations such as polydactyly and syndactyly are
very rare. In addition, the pathology of the oral cavity and
teeth is characteristic (delayed tooth eruption, dental tissue
dysplasia, impaired mineralization of tooth enamel and in-
creased risk of periodontal disease) [1, 5, 11].

Other manifestations of SDS include abnormalities of
the kidneys, eyes, skin, endocrine function of the pancreas,
immune system, heart, nervous system, and craniofacial
structures [1-3].

Diagnosis. The diagnosis of SDS is made according to
clinical and molecular diagnostic criteria (Draft consensus
guidelines for diagnosis and treatment of Shwachman-Dia-
mond syndrome) (Table 3) [1, 8].

Treatment. Treatment of SDS is complex and syndro-
mic and includes dietary therapy according to nutritional
status, enzyme replacement therapy, supplementation with
fat-soluble vitamins under control of their serum levels and
correction of hematologic disorders (in case of persistent
neutropenia, administration of granulocyte colony-stimu-
lating factor, vitamin K, platelet transfusion, correction of
anemia, hematopoietic stem cell transplantation).

Purpose. To increase the vigilance of clinicians in vari-
ous fields of medicine to Shwachman-Diamond syndrome

Table 2. Clinical signs of deficiency of fat-soluble vitamins and their normal values in blood serum

Vitamins Symptoms of deficiency Normative values in blood serum
A Xergphthalmla and night blindness, corneal opacity and dry 30-72 ng/ml
conjunctiva
E Neurolo'glcal disorders: ataxia, dysarthria, lower limb areflexia > 0.7 mg/dL
and peripheral neuropathy
Bone mineralization disorders, growth disorders, osteomalacia,
D bone deformities > 30 ng/ml (75 nmol/L)
K Coagulopathy Normative data of prothrombin time

Table 3. Diagnosis of Shwachman-Diamond syndrome [1, 8]

Methods

Characteristic disorders

Diagnosis of hematologic
changes

— Neutropenia < 1.5 x 10° diagnosed twice within 3 months.

— Cytopenia confirmed twice within 3 months.

Additional studies: persistent elevation of hemoglobin F (at least twice within 3
months), persistent erythrocytic macrocytosis (at least twice within 3 months)
not associated with hemolysis or nutritional deficiencies. Myelogram: dysplastic
changes in the bone marrow with increased fat deposition, the number of
myelocaryocytes may vary, delayed neutrophil maturation

Diagnosis of EPI

ultrasound, CT, MRI)

— Decreased pancreatic enzymes according to age (fecal elastase, serum
trypsinogen (< 6 pg/L), serum (iso)amylase, serum lipase).

Additional studies: 72-hour steatorrhea study, decreased levels of at least 2 fat-
soluble vitamins (A, D, E, K), presence of pancreatic lipomatosis (confirmed by

Additional examinations

Bone tissue abnormalities.
The presence of a first-degree family member diagnosed with SDS

Genetic testing

this pathology

Shwachman-Diamond syndrome is characterized by a mutation in the SBDS gene,
which is localized on 7q and is present in 90 % of patients. In addition, mutations on
11 chromosome and inversion of the 9" chromosome pair are also associated with
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in children and to raise awareness of its clinical manifesta-
tions, diagnosis and treatment.

An empirical, descriptive study of a clinical case of
Shwachman-Diamond syndrome in a child was conducted.
In addition, the literature data from PubMed, Medscape,
and CDC were analyzed.

The study was performed in accordance with the prin-
ciples of the Declaration of Helsinki. Informed consent was
obtained for this clinical case report.

Clinical case report

Boy A., 1 year 11 months old. He was born at 37—38
weeks with a body weight of 2700 grams, from the first de-
livery and the first pregnancy, which was complicated by
premature placental maturation (at 30—31 weeks of gesta-
tion). At the age of 1 month, the boy was diagnosed with
left-sided renal pelvis ectasia and pyelocalicoectasia on the
right. In the first year of life, he repeatedly suffered from
acute respiratory viral infections, at the age of 6 months was
hospitalized with a diagnosis of acute obstructive bronchitis,
at 7 months — acute simple bronchitis, at 1 year 6 months —
left-sided community-acquired pneumonia. In addition,
at 1 year of age, neuropsychiatric developmental disorders
were noted: neuropsychological developmental delay, syn-
drome of liquor-dynamic and motor disorders in the form
of muscle hypotension, external hydrocephalus and retinal
angiopathy of both eyes. An orthopedic examination at the
age of 1 year revealed congenital deformity of the chest.

At the age of 1 year 3 months, elevated transaminases
were first detected: ALT 187 U/I, AST 194 U/I, alkaline
phosphatase 329 U/l (normal up to 244), LDH 704 U/I,
lactate 2.52 mmol/l (normal up to 2.2), folic acid above
24.0 ng/ml (normal up to 1.0), homocysteine 6.96 umol/l
(normal up to 15). At the age of 1 year 11 months, the child
was admitted to the Department of hepatology and comor-
bidities in children at the State Institution “Ukrainian Cen-
ter of Maternity and Childhood of the National Academy of
Medical Sciences of Ukraine” with a diagnosis of “exocrine
pancreatic insufficiency? cryptogenic hepatitis?” Upon ad-
mission, the following raised concerns: mushy stools 2—3
times a day in large quantities, mostly in the morning, poor
weight gain from an early age, elevated liver function tests.

Figure 1. Shear wave elastography
of the liver parenchyma

During the examination, a delay in physical development
was noted: Z-score of weight/age: —1.62 (below average),
Z-score of height/age: —2.51 (low), Z-score of BMI/age:
—0.02 (average), body mass index: 15.7. The skin was pale
with a gray tint, periorbital cyanosis was noted. Visible mu-
cous membranes are pale, clean. Examination of the chest
revealed a keeled deformity of the chest. No pathologies of
the respiratory and cardiovascular systems were found. The
size of the liver and spleen are within the age-related norm.
The kidneys are not accessible to palpation, Pasternatsky
symptom is negative on both sides. Diuresis is sufficient,
urine is straw yellow. Stools are irregular, unformed, 2—3
times a day. No muscle tone and strength disorders were de-
tected.

According to laboratory and instrumental examination,
complete blood count was characterized by neutropenia:
erythrocytes 4.68 x 10'2/1, Hb 26 g/1, leukocytes 6.2 x 10°/1
(neutrophils 9.5 %, lymphocytes 70.1 %, monocytes 18.0 %,
eosinophils 0.1 %, basophils 1.5 %), platelets 312 x 10°.

Biochemical blood test: bilirubin 8.6 umol/l, alka-
line phosphatase 209 U/l (normal < 644 U/l), total pro-
tein 69.6 g/l (normal 65—85 g/1), GGT 16 U/l (normal
< 23 U/,), ALT 121 U/l (normal up to 41 U/I), AST
162 U/l (normal up to 37 U/l), creatinine 0.051 pmol/I,
urea 5.06 mmol/l, cholesterol 2.83 nmol/l, lipase 21 U/l
(normal 22—48), pancreatic amylase < 5 U/l (13—53), fecal
elastase < 20.60 mg/g (normal more than 200).

Lipidogram values are within normal limits.

During the examination of the child, cystic fibrosis
(sweat chlorides 28.8 mEq/l), alpha-1-antitrypsin defi-
ciency (according to the research data, 1.14 (0.9-2.0) g/1),
inflammatory bowel disease (fecal calprotectin — 31 pg/g
(normal up to 50)) were excluded.

Markers of viral hepatitis were excluded: HbsAg-nega-
tive, anti- HCV-negative.

The presence of latent iron deficiency was detected: serum
iron 5.76 mmol/L (7.2—17.9), ferritin 15 ng/ml (30—400).

There were no signs of lipid profile and hemostasis dis-
orders. 25-hydroxyvitamin D was 56.9 nmol/I (insufficient
level).

Immunological blood test: changes in the subpopula-
tions of T-helper (CD3+CD4+) 25.9 % (32—45); T-hel-

Figure 2. Steatometry
of the liver parenchyma
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per (CD3+CD4+) 1.15 x 10°/1 (7.0—2.8) and the ratio of
CD3+CD4+/CD3+CD8+ was 0.76 (1.0—2.5); B-lympho-
cytes (CD19+) 13.7 % (16—28).

Coprogram: light brown feces, soft, unformed. Micro-
scopic examination: muscle fibers not detected, vegetable
fiber 8—10 in FOV, starch grains 15—20 in FOV, iodophilic
flora — a large number, leukocytes 4—6 in FOV, n/f ++++,
triple phosphate crystals 4—8 in FOV, Gregersen reaction
was negative.

During the abdominal ultrasound, signs of diffuse
changes in the liver parenchyma, bilateral pyelectasis were
detected. Shear wave elastography of the liver parenchyma
revealed the following: median liver stiffness was 4.2 kPa
with an interquartile interval of 1.0 kPa (within normal
limits) (Fig. 1). Steatometry of the liver parenchyma: liver
attenuation index was 0.63 dB/cm/MHz (within normal
limits).

Electrocardiography revealed sinus tachycardia.

In accordance with national and international guide-
lines, the boy underwent a molecular genetic study of exons
1, 2, 4, 5 and adjacent intron regions of the SBDS gene:
Shwachman-Diamond syndrome, OMIM 260400, autoso-
mal recessive type of inheritance, transcript MN_016038.3.
Two pathogenic variants in the heterozygous state de-
scribed in HGMD were detected: ¢.258+2T>C (SS030125)
¢.183_184delTAinsCT (CP035464 p.Lys62*).

Based on the results of clinical, laboratory, instru-
mental and genetic examination, the final diagnosis was
made: Shwachman-Diamond syndrome, autosomal re-
cessive type of inheritance (p.258+2T>C(SS030125)
p.183_184delTAinsCT (CP035464 p.Lys62%)). Keeled chest
deformity. Protein calorie deficiency of the first degree of
severity.

The following treatment was prescribed: enzyme re-
placement therapy according to lipase per 1 kg of weight,
ursodeoxycholic acid, calcium, iron and vitamin D supple-
mentation. The child was consulted by a nutritionist and
provided with nutritional recommendations. It was recom-
mended to monitor the indicators of fat-soluble vitamins
with their subsequent correction.

Conclusions

Thus, Shwachman-Diamond syndrome is an autosomal
recessive disease characterized by absolute exocrine pan-
creatic insufficiency and is the second most common form
of primary exocrine pancreatic insufficiency. The diagnosis
is made in the presence of a characteristic combination of
exocrine pancreatic insufficiency disorders, hematologic
manifestations (neutropenia, thrombocytopenia, anemia),

Information about authors

skeletal abnormalities and is confirmed by molecular gene-
tic testing (mutation in the SBDS gene, which is localized
on 7qor 11 and inversion of the 9" chromosome pair). Early
diagnosis and timely treatment prevent the onset of adverse
symptoms and disability. Treatment is complex and syn-
dromic and includes dietary therapy, enzyme replacement
therapy, supplementation with fat-soluble vitamins and cor-
rection of hematologic disorders.
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bepeserko B.C.", lMpoiyeHko tO.1.", Muxavinok X.3.2, Amba M.b.2, Tkarmk O.M.?, CaseHko tO.0."
"HauioHanbHMM MeandHW yHiBepcuteT imeHi O.O. boromonsus, M. Kui, YkpaiHa
2AY «BCceykpQiHCbK LLEHTD MATEPUHCTBA TQ AMTUHCTBA HAMH YipaiHm», m. Kuis, YkpaiHa

MepBUHHO €K30KPUHHA HEAOCTATHICTb MIALLAYHKOBOI 30AO3U B AiTEN
(KAIHIYHUI BUNOAOK CUHAPOMY LLIBOXMAHO — AQMMOHAQ)

Pe3tome. Mertoio wiei crarri 6y10 Ha NpUKIai KIiHIYHOTO BU-
MaJKy MiABUIIUTU HACTOPOXEHICTh KJIiHILMCTIB Pi3HUX ranys3ei
MeIuIMHU oo cuHapomy IlIBaxmana — [laiitmMmoHga B miTei i
MOKpPAIUTH 00i3HAHICTD PO HOTO KJIiHIYHI TPOSIBU, 1iarHOCTUKY
¥ nikyBaHHs. [IpoBeneHo eMITipryHe, ONMMCOBE JOCTIIKEHHS KJTi-
HiuHOro BUIaaky cuHapomy IllIBaxmana — JlaliMmoHaa B AMTUHMU.
Takox mpoaHajizoBaHo JiTepatypHi maHi PubMed, Medscape,
CDC. Cunapom IlIBaxmana — JlaiiMOHIa € aBTOCOMHO-pelle-
CUBHUM 3aXBOPIOBAHHSIM, SIK€ XapaKTepPU3YETHCSI aOCOIOTHOIO
€K30KPUHHOIO HEJOCTATHICTIO MiAILTYHKOBOI 3aJ103U i € IPYroio
3a TIOIIMPEHICTIO (POPMOIO TTEPBUHHOI €K30KPMHHOI HEeI0CTaT-
HOCTI MiIIITYHKOBOI 3a1031. J1iarHO3 BCTAHOBJTIOETHCS TIPU HasIB-
HOCTi XapaKTepHOI KOMOiHaIlil mopylIeHb eK30KPUHHOI (PYHKITii

MiAIUTYHKOBOI 3aJ1031, T€MATOJIOTIYHUX TPOSIBIB (HEHTPOIICHs,
TPOMOOLIUTONEHIS, aHEeMis), aHOMaJlill ckeyieta W MiATBEPAXY-
€TBCS MOJICKYJISIPHO-TEHETUYHUM JIOCTIKeHHSIM  (MyTallisi B
redi SBDS, mo sokanizoBanuit Ha 7q a6o 11-it xpomocomi, Ta
inBepcis 9-1 mapu xpomocom). PaHHs miarHocTHKa Ta cBO€4acHa
Tepartisi 3amo0iraloTh MOsIBi HECIIPUSTIMBUX CUMIITOMIB Ta iHBa-
Jliau3aliii xBoporo. JIiKkyBaHHSI € KOMIUIEKCHUM i MOCUHIPOMHUM
Ta BKJIOYae B cebe aieToTepartiio, 3amicHy ¢dhepMeHTOoTeparlilo,
IMITPUMKY XXKMPOPO3UMHHUMM BiTaMiHAMM 1 KOPEKIIil0 TeMaTo-
JIOTIYHUX MOPYILIEHb.

KiouoBi ciaoBa: cungpom Illsaxmana — JlaiiMoHna; eK3o-
KpPUHHA HEOCTATHICTh MiAIUTYHKOBOI 3aJ1031; HEUTPOTICHIs; [ie-
dopwmarrii ckeeta
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ABTO3AMAAbHI 3QXBOPIOBAHHS.
YacTtnHa 1: KoHuenTt, KAacuogikauig,
iMYHOGIOAOTiS, AIOrHOCTUKAO

Pestome. Cucmemni asmosananvui 3axeéopiosanns (CA33) — ue epyna cnadkogux MOHO2CHHUX 3AX60PIOGAHb, U0
Xapakmepusyrmucs NOPYUWEeHHAMU peeyasayii 8p00dceH020 iMyHimemy, SKi CHPUYUHAIOMb HAOMIDHY aKMUBAYir0 Was-
Xi6 3ananenns. Boonouac Hapasi 6U3HAEMbCA, W0 MONEKYAAPHI MEXAHI3ZMU, XAPAKMePHI 015 A6MO3aNaneHHs, MaKolC
3aayueHi 0o namoeene3y HU3KU ABMOIMYHHUX ma IMYyHoOeiyumuux cmanie. Memoio yboeo Hayk06oeo 021s0y 6yaa
cucmemamu3ayiss akMyaibHUX yaeaeHb nPo a8mo3andanbii 3aX60pH6anHs 045 nidsuuleHHs 00i3HaHocmi Aikapie npax-
MuUYHOI MeOUYUHU w000 HUX, IKA € CYMMEBO MEHULOI0, HIJC w000 iHWuUX Kameeopii imyHHoi ducynkuii. [lowyk iH-
gopmauyii 3a ocmanni 10 pokie 30iiichiosascs y bazax oanux Web of Science, Scopus, PubMed Central®, Google Scholar
3a makumu Kawovosumu croeamu: autoinflammatory diseases, autoinflammatory syndromes, autoinflammation. B oens-
0i UCBIMNCHO ICIMOPUYHY eB0NIOUII0 YABACHb NPO IMYHONAMO2EHE3 A8MO3ANANCHHS 810 HACY BNPOBAONCCHHS KOHUENMY
1999 poky: i inmepaetixin(IL)- I-yenmpuunoi napaouemu 00 6U3Ha4eHHs 3HAMYULOT POAT IHULUX CUCHANLHUX WASXIB;
PO32ASHYMO Micle a8mo3andanetts y cnekmpi imyHoaoeiuHux posaadie. Taxodc HasedeHo akmyanvui HAYK08i OaHi npo
iMyHObI0N02IYHY OCHOBY A8MO3ANANEHHA — [HHAAMACOMHULL, IHMepGepoHosuUll ma 3aredcHull 8i0 10epHoeo pakmopa
kanna B (NFKB) cueHanvhi winsixu, 3 6Uc8imaeHHIM poai GHYMPIUHbOKAIMUHHUX CEHCOPHUX OInKI8, iHghramacom, eaz-
depminy D, IL-1B, IL-18 ma IL-36, NFkB, chakmopa nexpo3y nyxaunu, inmepgeponie 1-eo muny moujo. Bionogiono
00 0CHOBHO20 MOAEKYAAPHO0 NAMO2EeHe3)y 3aX80PIOBAHHS HeW00a6HO 0YA0 3aNPONOHOBAHO BUOKPEMAIO8AMU HACMYNHI
Kaacugpixauitini kameeopii CA33: ingpaamacomonamii i inuti cundpomu nocunenus cuenany IL-1, inmepgepononamii,
peaonamii, pozradu goaduney 6inka ma CUHOpOMU cMpecy eHOONAA3MAMUYHO20 PeMUKYAYMY, [HUE po31adu Yumoki-
H080I cueHanizayii ma komnaemenmonamii. B 0eas10i makooic 062080peno diaeHoCMu4Hi BUKAUKU MA NOOAHO CY4ACHI
Haykogi pexomeHoauii wjodo diaenocmuku CA33 3 6ucgimaeHHAM IOMIHHUX PUC KAACUHHUX A8MO3ANANLHUX P03140i8 |
HAsA6HO20 NomeHyiany diaeHOCMUMHUX MeCcmig.

KimouoBi ciioBa: asmosananenns; aemozananvui 3axeoprosanns; ingpramacomonamii; inmepgepononamii; peno-
namii; oenso

Bctyn

B ocraHHE nmecATUpIUYS 3HAYHUIT TTPOTPEC Y MOJIEKY-

CucteMHi aBTO3amnanbHi 3axBoproBaHHs (CA33) — 1e
rpyla Trinep3amajbHUX CTaHiB, IO XapaKTepU3YyIOThCs
aHOMaJIbHOIO aKTUBAIli€I0 MEXaHi3MiB peaJlizallil 3armajaeH-
HS ¥ IMYHHOIO JUCPETYJ/ISLIE€I0 MepeBaXKHO Y BPOMIXKEHiM
JJaHUi iIMyHHOI CUCTEMM, ajleé 3 HEe3HAYHUMHU abo BiICYT-
HiMM O3HAaKaMM aHTUTEH-CIIPSIMOBAHOTO aBTOIMYHHOTO
npouecy [1-3].

JISIPHIAI TeHEeTHUIli JO3BOJMB ideHTU(IKyBaTHU HOBI MyTa-
1Ii1, sIKi CTOCYIOTBCSI KJIIOUOBUX MEXaHi3MiB pPO3BUTKY 3a-
MajieHHs, 1110 CIPUSIO KpalloMy PO3YMiHHIO MaTOTeHe3y
aBTo3amnajJbHUX CTaHiB, a TaKOX MPHUBEJO 10 PO3POOKU
OiosioriyHuX 3aco0iB JiKyBaHHSI, HAllJIEHUX Ha OKpeMi
uutokiHu [4]. Cranom Ha 2023 pik OyJ0 onucaHo Oifblil
Hix 50 moHorennux CA33 [5] Ta BigkpuTo noHan 30 HO-
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BMX T€HiB, acOL[ilOBaHUX 3 aBTO3arnajaeHHsM [4, 6]. Poboty
3 KaTeropuasallii i€l rpynu iMyHOJIOTiYHUX pO31aliB, MO-
HiTOpUHTY Ta peectpailii HoBuX CA33 BUKOHYIOTh MiXKHa-
ponHi mpodeciitHi acouiarii, Hanpukiaaa MixXHapogHUR
coto3 imyHosorivnux toBapucts (IUIS) ta MixHaponHe
TOBApUCTBO CHUCTEMHMX aBTO3alaJlbHUX 3aXBOPIOBaHb
(ISSAID) [7, 8].

CA33, xou i 1oBoJIi pinKiCHI, 3aBXIM € JiarTHOCTUYHUM
BUKJIMKOM, OCKIJTbKM XapaKTepHU3YIOThCS BapiaTUBHUM
MYJBTUCUCTEMHUM YPakKeHHSIM; TPU IIbOMY, Ha XaJib, 0a-
raTo MpakTUKYIOUUX JiKapiB 3HAYUHO MEHII 00i3HaHi 1I0I0
CA33 nopiBHSHO 3 aBTOIMYHHUMHU a00 iMyHOAEPIiLIUTHU -
MU ctaHaMu. BomHoyac BiACyTHICTh 3arajJlbHOAOCTYITHUX
cneuu@iyHuX A1 Li€l TPYMU 3aXBOPIOBaHb 0iOXiMiUHMX
MapKepiB Ta, 10 0COOJUBO aKTyaJIbHO JJI KpaiH 3 oOMe-
KEHUMU pecypcaMu CUCTEMM OXOPOHM 310pOB’sl (30Kpe-
Ma, YKpaiHu), oOMeXeHi MOXJIMBOCTI LiJIeCIPSIMOBAHUX
TEHETUYHMX JOCIIIKEeHb € T0AaTKOBUMU (haKTopamu, 110
YTPYIHIOIOTh BUBHAYEHHST KOPEKTHOTO J1iarHO3y.

Y BeIMKOMY MiXKHAPOJHOMY JTOCTiIKEHHI, POBEIEHO-
My MixXHapomHOIO OpraHi3alli€elo BUIIPOOYBaHb y IUTIUii
pesMmaroJiorii (PRINTO), 6yi0 Bu3HaueHO, 110 MeTiaHHUI
yac Big nepiux mposiBiB CA33 1o BCTaHOBJIEHHS diarHO-
3y CTAaHOBUTH 7,3 POKY, IIpU LbOMY 74 % y4acCHUKIB J0-
CJIIIDKEHHS TTPOXUBAIM Y KpaiHax 3axinHoi €sponu [9]. B
iHIIKMX perioHax, 0co0JMBO Y KpaiHaX 3 HU3bKUM J0XOI0M
i IOXOIOM HMXKYE BiJl CEpEeAHBOTO, 3aTPUMKA TiaTHOCTUKU
Moxe OyTH 11e OiTbII BUPAXKEHOIO.

HageneHe Builie MiIKpeCOe, 1110 BYUaCHE pO3ITi3HABAH-
Hs1 cumnitomiB CA33, npoBeaeHHsT BiIMOBIIHUX JiarHOC-
TUYHUX TECTiB i paHHS eEeKTUBHA Teparlisl € BaXJIMBUMU
JUTSI BHUPKEHHS 3aXBOPIOBAHOCTI T CMEPTHOCTI Y IIMX IMalli-
€HTIB. TaKUM YMHOM, MArO4M 3a KiHIIEBY METY ITOJIITIIeH-
Hsa MeHeKMeHTy CA33 Ta moJierimeHHs HaCcIiIKiB 3aXBO-
PIOBaHHSI TaKOI KOTOPTU MALi€HTIB, LIs1 cepisl myOaikaliii
MPUCBSIYEHA CUCTeMaTu3allii aKkTyadbHUX YSBJIEHb IPO
aBTO3amajbHi 3aXBOPIOBaHHS Ta CIIpSMOBaHa Ha IiIBHU-
1LIeHHs1 00i3HAHOCTI JIiKapiB MPaKTUYHOI MEAULIMHU LIOA0
npobJemMu apro3anajieHHs. MU BUKOPUMCTOBYBaIM MOLIYK
y 6a3ax manux Web of Science, Scopus, PubMed Central®,
Google Scholar 3a octanHi 10 pokiB 3a TAKUMU KJIFOUOBM-
MU ciioBaMu: autoinflammatory diseases, autoinflammatory
syndromes, autoinflammation. TakoxX I BUCBITICHHS
OKPEMHUX aCIEeKTIiB MPOoOIeMH 10 OIJISLy OyJIO BKIIIOYEHO
IesiKi OLIBIN JaBHI ITyOJTiKaIlii.

EBOAIOLLiIS KOHLLENTY ABTO3ANAAEHHS
CyyacHuli eTan BUBUEHHS aBTO3aIaIbHUX 3aXBOPIOBAHb
posnoyvascs 3 BITKpUTTs 1997 poKy reHeTUUHO1 OCHOBM Haii-
OLTbII MOIIMPEHOrO MEePiOAUYHOIO CUHAPOMY y CBITi, Ci-
MeliHO1 cepeazeMHOMopchbKoi TuxoMaHku (FMF), — aBro-
COMHO-peliecuBHUX MyTaliil y reHi MEFV, 1110 kKoaye 6i10k
MipYH, eKCIIPECist IKOro TUITOBA JUISI KJIITUH BPOIKEHOTO
imynitety [10]. [Tomanbiimit reHeTHUHMIT aHaTi3 y 1999 porri
BU3HAYMB aBTOCOMHO-IOMiHAHTHI MyTallil TeHa pelernropa
dakropa Hekpo3sy myxmHH (TNF), TNFRSFI1A, gk mpu-
YUHY iHIIIOTO CIAAKOBOTO 3aMaJibHOTO 3aXBOPIOBAHHS —
MePioaMIHOrO CUHAPOMY, ITOB’s13aHOTO 3 perenrtopoM TNF
(TRAPS) [11]. V¥ wiit xxe poboti McDermott et al. Brepiie
chopMyTIOBaTM KOHUETT Ta BUKOPUCTAIM TEPMiH «aBTO3a-

naneHHs» [11], wo no3soausno supisHutu FMF i TRAPS y
HOBY KaTEeropilo pos3jaiiB 3 iHIIMMU MOJEKYJISIPHUMU Me-
XaHi3MaMM, HiX TpU aBTOIMYHHUX 3aXBOPIOBAHHSIX, SIKi,
SIK BBaXKa€TbCSI, CIIPUUYMHEHI MUCPETYJSILI€0 ananTUBHOI
JIaHKM iMyHHOT cuctemu [12]. OTxe, yepes hopMyTtoBaHHS
1IbOTO KOHIIENTY aBTOPY MaJIk Ha METi OKPECIIMTU BiMiH-
HOCTI MiXX KJTACUYHUMM aBTOIMYHHMMU 3aXBOPIOBAHHSIMU,
SIK-OT CUCTeMHUI yepBoHMi BoBuak (CUB), ta mepiommya-
HUMM CUHIPOMaMU, TIpY SIKMX He BU3HAYAJIM O3HAK ITOpY-
IIeHb B aJallTUBHOMY iMYHITeTi (BUCOKOTO TUTPY aBTOAH-
TUTIJI, aHTUTeH-cneunpiyaux T-I1iMGOLUTIB B ypaxkeHNX
TKaHuHax To1o) [13]. Lle, y cBolo uepry, crajao 6a3ucom st
TrinoTesu, 1O 1ii MepioanYHi CHHAPOMU BUKJIMKAHI po3aia-
MM BpOJKEHOTrO imyHiTery [14, 15].

HactynHumu pokamMu po3BUTOK HOBOCTBOPEHOT'O KOH-
1enTy (OKyCcyBaBCsI Ha MPOTHUCTABIICHHI TMPOILECIB aBTO-
3aMaJieHHsT i aBTOIMYHHOCTI Ta MOIIYKY iX BiIMiHHOCTEM,
a TaKOX Ha JIOCJIIKEHHI poJli JUCPeryJisilii BpOIXKEHOTO
IMyHITeTy B maToreHe3i aBTo3aIajJbHUX cTaHiB [4, 14].

Y 2000—2001 pokax Hoffman et al. Oyau onucaHi my-
Talil y TeHi IepIIoro po3IMi3HAHOTO JIIOACHKOTO BHYTPIIII-
HBOKJIITUHHOTO CEHCOpa CUTHAIiB MiKpOOHOI HeOe3meKu,
NLRP3, ta moB’s13aHi 3i CIEKTpOM aBTO3aIlaJIbHUX PO3Jia-
IiB, sIKi Ha3BaJIM KPiomipnH-acoLiiOBAaHUMU TIEPiOANIHU-
MU CUHIpOMaMu, abo KpiomipuHomnarismu (CAPS) [16, 17].

IMonmanbiuni AOCHIIKEHHS 103BOJWIM BUSIBUTU HOBI
MEXaHi3MHU BPOJKEHOTO IMYHHOro 3axucry: Tak, 2002
poky Martinon et al. Brepille ONnucaIv MOJEKYJSPHY
CTPYKTYpY Ta Jajii Ha3By iHdJamacoMaMm [49], 1o mpu-
BEJIO 10 3MiHM MapajurMyd B PO3yMiHHI aBTO3arajlbHUX
3axBopioBaHb [ 1, 18—20]. ABTopamu OyJjio BU3HAUEHO, 1110
Tmicyisl akTUBallil BHYTPIlTHbOKIITUHHUI ceHcop NLRPI
YTBOPIOE SIAPO MOJIEKYJISIPHOI IIaTGOpMU aKTUBALIil
KacIiasy, Ta OIMcaHa poJjb ILi€i maardopMmu, sKy OyiIo
Ha3BaHO iHdIaMacoMoO10, y PO3IIEIUIEHHI HEaKTUBHO-
ro npoinrepiaeiikiny(IL)-1p mo akrusHoi opmu [21]. ¥V
HaCTYIIHI ABa POKM Ha MPHUKJIAIi BxXe BiIOMOro ceHcopa
NLRP3 OyJio miaTBepaxkeHO MOJIEKYJISIPHUI 3B’ SI30K MiX
BPOIKEHUMU iIMYHHUMMU CEHCOPAMU Ta MPOIYKIIi€I0 MPo-
3ananbHoro I1L-1 i Bu3HaYeHa poJib iHhIaMacoM y maro-
reHe3i 3axBoproBaHb loguHu [1, 19, 22].

KoHuenT aBrozanajeHHs, y sKOMY LIEHTpaJbHa poJib
BinBomwiacss IL-1, OyB mocuth paHO MiATBEpIXKEHUI
YCHIIITHAM BUKOPUCTAHHSIM PEeKOMOIHAHTHOIO aHTaroHic-
Ta peuenropa IL-1, anakinpu, y mamientiB 3 CAPS [23],
OCKIJIbKM TOAi BXe BigOyBalMCS IIMPOKi MOCIiIKEHHS
3aco0iB OioJioriyHOI Teparmii mIs JiKyBaHHSI Pi3HUX 3a-
XBOPIOBaHb, MOB’SI3aHUX 3 IMYHHOIO TUCHYHKIIIE€IO Ta 3a-
najeHHsM. Takox OyJjia BU3HAYeHa poJib MipuHY Yy (yHK-
LiOHYBaHHi iH(amMacoM Ta ineHTUdiKOBaHi 111e neKiTbka
MPUUMHHUX TEHiB, TOB’SI3aHUX 13 HAAMIPHOIO Tepeaayeto
curHany IL-1, okpim MEFV ta NLRP3 (MVK, ILIRN
To1o) [24—26, 12].

PosmpeHe BukopuctaHHsi TapretHoi aHTu-IL-1-
Teparii Mpy 3aXBOPIOBAHHSIX 3 aBTO3aIalbHUM (DEeHOTH-
noM (30Kpema, 0e3 BiZoMOI TeHEeTUYHOI IMPUUMHM) TIPU-
BeJio 3romoM 10 posaiteHHs CA33 Ha Taki, SIKi pearyioTh,
i Taki, ki He pearyloThb Ha IL-1-opieHTOBaHy Teparliio
[27, 28]. BusHaueHHsSI OCTaHHIX CTUMYJIIOBAJIO BUBUYCHHS
IHIIUX MOJIEKYJSIPHUX UUISIXiB, SIKi MOXYTb OyTH IaTo-
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TeHETUYHOI0 OCHOBOI aBTO3arnajeHHs. BHacninok Bin-
KPUTTS MyTalliid, SIKi BIUIMBAalOTh Ha IIPOAYKIIiIO iHTep-
depony (IFN) I tumy, sinepHoro dakropa-mincuioBaya
Karma-JIerkoro JJaHIIora iMyHOIJIOOYJIiHiB B aKTUBOBAaHUX
B-knitunax (NFkB), TNF, a Takoxx Ha nepenady CUTHaJIiB
IL-10, IL-17, IL-18 ta IL-36, Gyau po3mi3HaHi iHIIi MmeT-
Jii aMmrutidikaliii mpo3sarnajibHUX IUTOKIHIB Y (popMyBaHHI
denorumniB CA33 [1, 29, 30]. Lle mpuBeso 10 mepeoLiHKI
1L-1-meHTprYHOrO IMigxoay Ta (GOpMyBaHHS IIOIVISIAY Ha
CA33 gk Ha JOCUTH TeTEPOTeHHY IpyIy 3 iMyHOIIaTOTEeHE -
TUYHOTO paKkypcy, aje 3arajJioM 00’€mHaHy HasBHICTIO I1O-
PYIIEHb Y JIaHIIi BpOIXKEHOTO iMyHITeTy i1 OlocepeIKOBaHY
KJIITUHAMU Mi€JIOIAHOI JIiHii, SIK-0T Makpodaru, MOHOLIM-
TU, HEUTPODiNK Ta IEHAPUTHI KIITUHU [29]. 3 reHeTUYHOT
TOUYKHU 30pY, aOCOII0THA OUIBIIICTh YXe BiIOMHUX i HOBO-
BusHaueHux CA33 Oyau pinKiCHUMU MOHOTEHHMMU 3a-
XBOPIOBAaHHSIMU, BUKJIIMKAHUMUW OKPEMUMU T€eHETUUHUMM
MYyTallisIMU 3 BUCOKOIO TTEHETPAHTHICTIO Ta YiTKUM MEHIe-
JIEBCBKUM TUITOM ycraakyBaHHs [6, 30].

BopHouac, 3 Touku 30py 3arajibHOro po3yMiHHSI peaJti-
3allil iIMyHHOTO 3aXMCTy OpraHi3My, He MOXHa irHOpyBaTHh
TOro (axTy, 1110 MEXaHi3MU BPOKEHOTO i aganTUBHOTO
iMYHITETYy TiCHO B3a€MOIIOB’s13aHi. Tak, akTWBAalIisl amari-
TUBHUX IMyHHUX peakliil BimOyBa€eTbCs 3a y4acTIO aHTHU-
TEHIIPE3eHTYIOUnX KIiThH abo IL-1fB, omHOro 3 Kioyo-
BUX LIMTOKIiHIB aBTO3amaJieHHs, SIKU TakKoX Ji€e Ha B- i
T-xmitunu [31], a BimCcyTHICTb poO3Mi3HABaHHSI CUTHAJIiB
HeOe3IMeKn BPOKCHUMU iIMyHHUMM MeXaHi3MaMU CIpu-
sI€ PO3BUTKY TOJIEpaHTHOCTI. BogHoYac aganTuBHI iMyHHI
peaxilii 3aJlyJaroTh BPOIKEHMI iMyHITET IJisg peati3aliil
edekTopHoi Bignosixi [32, 33].

Tomy, xoua aBTOIMYHHI I aBTO3aMajbHi pO3Jiaay 4YacTo
YTBOPIOIOTH BiIMiHHI KJIiHiYHi CYKYITHOCTI, 3aKOHOMipHUM
YUHOM IUCPETYJ/IsIis MeXaHi3MiB BPOMXKEHOr0 iMyHHOTO
3aXMCTy BUSIBUJIACS HASIBHOIO i MPU 3aXBOPIOBAHHSIX 3 Tie-
peBaxKHMMU MOPYIIEHHSIMU B aAalITUBHIl JIaHIIi iIMyHiTeTY.
Taxk, MexaHi3MM, TUMOBI IS aBTO3alaJeHHsT (aKTUBAIlis
NLRP3, IL-1, IL-18 Ta iHuii), po3mnidHaHi y naroreHesi
CYB, ncopiasy, nogarpu, xsopoou KpoHa, cucteMHOro
IOBEHIJIBHOTO iMiOMaTUYHOIrO apTpUTY, Lesiakii, By3Iu-
KOBOTO TOJIiapTepiiTy, 1epMaToMio3uTy, xBopoou bexue-
Ta, CKJIEPOJECPMH, PEAKTUBHOTO apTpuTy Tomo [13, 18,
26—28, 34]. TakuM YMHOM, OCTaHHIMM POKaMHM KOHIIETIT
aBTO3aMajeHHs PO3IIMPUBCS HAa 3HAYHO OiIbII TIOIIMU-
peHi moJrireHHi a00 MyIbTHU(AKTOPHI 3aXBOPIOBAHHS, SIKi
MepeBaXXHO MAlOTh 3MilllaHWI iIMyHOIIaTOreHe3 3 Pi3HUM
CTyIIEHEM 3aJlyueHHSI aBTO3aMaJbHUX i aBTOIMyHHHUX Me-
XaHi3MiB Ta BUHUKAIOTh BHAC/IIIOK MePeCTaHOBOK i KOMOi-
Hallill moIIMPEeHUX BapiaHTiB IeHiB, 30KpeMa THUX, MyTallil
B SIKUX cripuunHsoTh MoHoreHHi CA33 (MEFV, NLRP3,
NOD2, ILIRN tomio) [6, 30]. TakoxX Ha CbOTOAHI BU3HA-
HO, 10 TUCPETYJIsiiisl Y BPOIKEHIil JIaHIIi XapaKTepHa JJIst
HU3KM TIepBUHHMX iMyHonediuutiB [29], a nauieHTd 3
aBTO3aINaJbHUMU CTaHAMU MOXYTb OYTM MapagoKcalbHO
Bpa3JIMBUMU [0 MATOTEHIB i CTpaXIaTu Bill peKYypPeHTHUX
iHdexkiit [13].

Otxe, cydyacHe PO3YMiHHSI aBTO3aIMajJbHUX 3aXBOPIO-
BaHb BiNIMIIUTO Bif IPUHLIMIIOBOTO MPOTUCTABIEHHS IX
3aXBOPIOBAHHSIM aBTOIMYHHMM, SIK OyJ0 BU3HAUYE€HO MpPU
BIIPOBaKeHHiI KoHLenTy. HatoMicTh Hapasi crekTp imy-

HOJIOTiUHHMX PO3JIaliB pO3IJISIIAEThC a00 SIK TPUBUMIpHUIA
MPOCTIp, JIe OCSIMU € aBTO3anajeHHs (AHTUTeH-He3aJIeXXHe
3aMajleHHs), AaBTOIMYHHICTb/ajeprisi (aHTUTeH-3ajexkHe
3anajieHHs1) Ta iMyHoaediuuT (MopyuieHHs iMyHHOI KOM-
nereHTHOCTi) (Nigrovic et al., 2020 [13]), abo sIK KOHTH-
HyyM, Jie MOJIIOCAaMU BUCTYMAIOTh aBTO3aMaJeHHs i aBTO-
iMyHHICTh (30Kpema, TepBUHHI iMyHOHEDILIMTHI CTaHU 3
BinmosigHuMmu pucamu) (Pathak et al., 2017 [29]). Oxpemi
CTaHU Ta 3aXBOPIOBAHHS Y TAKWX MOJEJISIX JIeXKaTh OJIMKIe
IO Ti€l 9M iHIIOi Ooci a00 MOJIIOCY, 3aJeXHO Bil MeXaHi3My,
IO TIepeBaXka€e y 3MilllaHOMY iMyHOITaTOreHe3i, aje He-
4acTO HaKJIamaloThcsl Oe3rocepeaHbO Ha BiCh abo IOJIOC,
penpe3eHTyI0UH BilllOBIIHUI MeXaHi3M Yy UMCTOMY BUIJISIIL
[7, 13, 29]. MoHorenHi CA33, IKUM TiepeBaxkHO MPUCBSI-
YEHMH Leii orisin, HaiiOmXK4ue cepell iHIMX CTaHiB Y LIbOMY
CMEKTPi pO3TallIOBaHi 10 aBTO3aMaIbHOTIO MOJIIoCy abo oOci.

TakuM 4YMHOM, Cy4yacHe pPO3YMiHHSI aBTO3aMaJIbHUX
CTaHiB MoOyJI0BaHEe HABKOJIO iX MOJIEKYJSIPHOTO iMyHO-
TaToreHe3sy, sIKUii € OCHOBOIO JUTs Kacudikallii, molryKy
JIOCTYITHUX IiarHOCTUYHUX MapKepiB, BUBHAYEHHS CTIEIN-
¢iyHMX MyTaliii, a TOJIOBHE — MOXKJIMBOCTEII TOYKOBOTO
TEpareBTUYHOTO BIUIMBY Ha 3aMajibHUII KackKaj 3a J10I0-
MOToI0 0i0JIOTiYHUX IpernaparTiB, 110 Hapa3i € OCHOBHUM
HarpsMKoM crelugivHoi Teparii CA33.

LlikaBo, 1110 BiTHOCHO HEIllOJaBHO TaKOXK OYyJI0 BU3HA-
YEHO, 1110 B OKPEMMX BUMAIKaxX HE BPOIXEHi, a COMAaTUYHI
MyTallil, SKi BAHMKAIOTh y BiMOBIIHUX T€HAX Y reMoIoe-
TUYHUX CTOBOYPOBUX KJTITUHAX KiCTKOBOTO MO3KY, MOXYTh
BUKJIMKAaTK criopanuuHi Bunanku CA33 y nopocnux [7,
29], xoua crioyatky MmoHoreHHi CA33 po3misiianncs Tijab-
KU SIK CITAJKOBi 3aXBOPIOBAHHS 3 MaHi(hecTalli€lo Y TUTSI-
yoMy Bini. Ha choromni BXe ommcaHi BUIIAIKW HaOYTHX,
MoB’I3aHuX i3 comatnyHuM Mo3aiun3mMom FME TRAPS,
CAPS, cunnpomy bnay (BS) Ta iHIIMX, SKi BUHUKAIA y
Jmojei BikoM Big 25 10 56 pokis [35—38], a TakoX BU3HA-
yeHe HoBe CA33, nmoB’s13aHe BUKIIOYHO i3 COMAaTUUHUMU
MyTallisSIM1, — aBTO3anaJbHUM X-34erIeHUii COMaTUYHUI
CHHJAPOM, acoliifoBaHUi 3 BakyosssMu Ta eH3uMoM EIl
(VEXAS).

IMyHOGiOAOrisi QBTO3ANAAEHHS
K KAacudikauinHa ocHosa CA33

CrnipoOu cTtBOpUTH YHidiKoBaHY Kiacudikallito st
knactepa CA33, skuii TOCTIHHO 3pocTae, TPUBAIOTh 3
MOMEHTY BMPOBAKEHHSI KOHIIETITY aBTO3aMajJeHHs, i Ha
CHOTOMIHI BCe IIIe HE iCHYE €IMHOI 3araJIbHOIIPUIHSTOI Ta
BuuepnHoi kiacugikamii CA33.

OcHoBHu#t miaxia no kinacudikaiii CA33 Hapasi rpyH-
TYEThCS HAa BU3HAUEHHI KJIIOYOBOI B MAaTOreHEe3i 3aXBOPIO-
BaHHS MOJIEKYJIIPHOI CTPYKTYpH Ta/ab0 LUTOKIHY i iX Mic-
1151 B 3aMajbHOMY KacKaji Ta BizoOpaxkae cydacHUM (poKyc
Ha pO3IIMPEHHI MOTEeHLialy TapreTHOI Tepartii BiiMoBiTHO
1o imyHormartosorii CA33. lle TakoxX J03BOJISIE BUIIIMTH
XapaKTepHi KJIiHIYHI pUCH, 3yMOBJIEHI CIJIbHUM TaTore-
HEe30M, SIKi TpUTaMaHHi CTaHaM 3 TUX UM iHIIIUX KaTeropii,
110 € JOTIOMIXXHUM JUIs KJTiHiIMcTiB. OTXe, TOUIJIbHO PO3-
[JISTHYTHU 3arajibHy CTPYKTYpPY 3alaJibHOTO KacKajy, Aucpe-
TYJISILSE SIKOTO JIEXKUTh B OCHOBI aBTO3amNaJIeHHS.

BpomxeHna iMmyHHa cucTeMa MOXe IIBHUIKO pearyBaTh
Ha IIMPOKUI CIIEKTP CUTHAJIB HeOe3IeKU 3aBASIKU TeHe-
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TUYHO 3alporpaMoBaHill 3AaTHOCTI O PO3IMi3HAHHS, SK
BBaXXa€ThCs, OJIM3bKO TUCSYi HE3MiHHMX OLTIKOBUX Ta HY-
KJIeTHOBMX CTpYKTYp [18]. Takumu curHanmamu HeOe3MmeKu
MOXYTb OyTHU €K30T€HHi CTUMYJIU (MOJIEKYJIU, IPUCYTHI B
iH(eKIiHHMX areHTax) — MaTOTeH-acoLilioBaHi MOJIEKY-
JsipHi o6pasu (PAMP), a TakoxX eHIOreHHi MOJEeKYJIsSIpHi
CTPYKTYpPU, TIOB’sI3aHi 3 MOIIKOIKEHHSIM KJIITUH OpraHi3-
My, abo HeratoreHHi curHaiu Heoesneku (DAMP). PAMP
BKIIIOYAIOTH Jtinornojicaxapuau (JIINIC) xriTuHHOI CTiHKKI
rpaMHEraTUBHUX OaKTepill, MeNTUAOIIiKaHU, JHIMOTel-
XOEBY KMCJIOTY TpaMIIO3UTHUBHHMX OaKTepili, OakTepialb-
HUI1 OinoK darenid, BipycHy nBosaHioroy JJHK Too.
DAMP, sak-ot AT®, xonecrepos abo ceuoBa KMCIIOTa, BU-
BUTBHSIIOTBCSI TIPU aKTUBALlil BJaCHUX KJITHH OpraHi3Mmy
Ta iX 3aru0ei, KOJIu po3IagaloThes SIAepHi Ta LIMTO30JbHi
OiJIKM, 1110 CTA€ TPUTEPOM ISl iIMyHHOI CHCTEMU 10 BU-
JMaJleHHST KJIITUHHOTO CMITTS a00 peakilii Ha MOTEeHLIiAHY
Heoriasito [18, 34, 39].

PosmizHaHHsS Takux CUTHaIiB HeOe3IeKM Y BpOIKe-
Hill iMyHHIIl cucTeMi BinmOyBaeTbcs OiIKaMU-pelenTopa-
M posmi3zHaBaHHsI oOpa3iB (PRR), mo posramosani Ha
MeMmOpaHax iIMyHHUX KJIITUH abo B ix uutoruiasmi [39] ta
MOIIISTIOTHCS IIIOHANMEHIIIE Ha 11’ SITh Pi3HUX TeHEeTUYHMX i
(YHKLIOHATBHUX TPYII, 3 SIKMX, 3 TOYKHU 30py iMyHOIIaTO-
JIOTi1 aBTO3amaJbHIX 3aXBOPIOBaHb, HAMIIIKABIIIIOIO € IpyTa
OUIKIB 3 HYKJICOTUI3B A3yBaJIbHUM JOMEHOM, 10 MIiCTSITh
MOBTOPU 3 BUCOKUM yMicToM seituuny (NLR) [40, 41].

bimkit NLR mipy akTiBalii cTaloTb OCHOBOIO I (pop-
MyBaHHS iH(IaMacoM — BEJIMKUX TOJIMEPHUX OLTKOBMX
KOMIUIEKCIB y LIMTOTLUIA3Mi, 1110 30MparoThesl 3 aanTepHuX Ta/
200 e(heKTOpHMX OLIKiB HABKOJIO CEHCOPHOTO OilKa, aKTH-
BOBAHOTO CUTHAJIAaMU HeOE3IeKH, SIKUIl CTa€ KapKacoM st
Bchoro komimiekey. binku NLR MaioTh MTo30/16HE pO3Ta-
IIIyBaHHS i € BHYTPIIIHBOKIITUHHUMU perienTropamu. Kimo-
YOBUMM 151 iH(hJ1aMacoM ccaBLiB € Oinkuy migpoauH NLRC
(NOD-nomibHi peuenTopu, 1110 MiCTATh JOMEH aKTHUBAllil Ta
pexpyrunry Kacnasu (CARD)) i NLRP (NOD-nozibHi pe-
Lenropu 3 mipuHoBuM 1oMeHoM (PYD)), a 3araiom y ccaBiiiB
BHU3HA4YEHO IT’ATh MimpoauH 6i1kiB NLR [6, 18, 41].

N-kiH1eBi edekropHi foMeHn PYD (yHikanbHUiA 1ist
ninponuHu NLRP) ta CARD (xapakrepHuii 1151 000X Imifi-
pPOIMH) SIBJISIIOTH CO0O0I0 crieldivyHi BiTHOCHO CTaOiuIbHI
IIJITHKY OiJIKa, 10 YTBOPIOIOTh IMCKOIIOAiOHI KOMIUIEKCH
Ta yepes siKi BilOyBa€eThCs 3B’s13yBaHHSI CEHCOPHOTO Oijika
3 aganTepHUM abo epeKTOpHUM OilKamMu iHgpIaMacoMu
[25, 41—43]. Aopom iH(pIaMaCOMHOr0 KOMILIEKCY, OKPiM
0inkiB rpynu NLR, MOXyTb cTaBaTH TaKOXK iHIII BHYTPIII-
HBOKJITUHHI OiNIKM, 30aTHI po3Mi3HaBaTH CUTHAJIM Hebe3-
neku, — Hanpukian, nipud, RIG-1, IFI-16 a6o AIM2;
BiATOBIZHO, Ha CHOTOAHI OMMCAHO IIOHAWMEHIIE BicCiM
BapiaHTiB iH(dIaMacoM, 1110 BiIPi3HSIOTHCS 3a TUIIOM CEH-
copHoro 0inka [34, 41].

binkoM 3 anantepHoIo (PYHKIII€O, 1110 BXOAUTH 10 CKJIa-
Iy OiIbIIOCTI iH(IIaMacoM, € acoliifOBaHMIA 3 alIOIITO30M
Speck-nionioHuit 6inok, sikuit mictutb CARD (ASC). [o
cxitagy ASC Bxomuth TakoxX i PYD. Ilicisg po3mizHaBaHHS
CUTHAJIIB HE0Ee3MeKu LMTO30JbHUMU OiTKaMU-PELENTO-
pamu BimOyBa€eThCsI 3MiHAa KOHMOpMaLIil i oriroMepu3allist
ocraHHix 3 ASC, 1110 3a0e31euye MBUAKE MOCUICHHS CUT-
HaJy i yac akTuBalii iHpaamMacoMu. TaKMM YMHOM YTBO-

PIOETHCS UYTAMBaA CUCTeMa, JIe HeBeuKi KiibkocTi PAMP
a60 DAMP npoBoKyIOTh IIBUIKO MPOTrPeCcyIouy peakiiito 3
(opmyBaHHAM cripanenoniOHUX i HUTYACTUX CTPYKTYD Y
LIMTOIJIa3Mi KJIITUHU, SIKi TAKOX MOXYTb BUBIJTBHSITUCS Y
MO3aKJIITUHHUI MPOCTip Ta BIUIMBATA HA OTOUYIOUi KITiTH-
Hu [6, 18, 19, 24, 34, 44].

TpetiMm CTPYKTYpHUM KOMIIOHEHTOM iH(IaMacoMu
€ edeKTopHUIl OiIOK — 3amanbHa Kacmasza. Kacmasza-1
(IL-1-mmepeTBOpIOIOYMIA MPOTEOTITUUYHUN (DEPMEHT), Ka-
HOHIYHMI BapiaHT 3amajbHOI Kacma3y B iHgaMacoMmax
JIIOAMHU, TaKoX MicTUTh toMeH CARD i B akTuBHOMY cTaHi
371aTHA PO3IICIIIOBATY HEAKTUBHi (hOpMU-TIONEePEIHUKU
Oinka razmepMmiHy D Ta mposzamajibHUX LIMTOKIHIB POIUHU
IL-1 — IL-1f Ta IL-18, mepeBoAsyM iX B aKTUBHUII CTaH.
laznepMin D, 1o ekcripecyeTbesl B pisHUX TUMAX KJIITUH,
30MpPa€ETHCS Y MYJIBTUMEPHE KiJIbIIE, IKE YTBOPIOE TIOPY, sIKa
BCTaBJISIETHCSA Y KITITUHHY MeMOpaHyY, 1110 T03BOJISIE BUBiJTb-
gty 3pimi IL-1P ta IL-18 y mo3akimiTHHHE cepeaoBUIIe
[19, 24]. Okpim uporo, razaepmin D siBiisie cob60t0 OCHO-
BHHUI cyOCTparT 3aItaJIbHUX KacIia3 I iHilialii mponTo3y
(IIBUAKOI, acolilfioBaHOI i3 3aITaJIeHHSIM IIPOrpaMOBaHOL
HEKPOTUYHOI 3arnoeti KIiTUH), BAUKOHYIOUH B LIbOMY IIPO-
ueci edexropHy dyHkuito [19, 41, 45]. ¥V npotieci nipo-
ITO3Y BiAOYBAETHCSI HAOPSIK KJIITUHU Ta, 3PELITOI0, PO3PUB
MeMOpaHU 3 BUBLIbHEHHSIM CUTHAJIbHUX MOJIEKYJI — ajlap-
MiHiB S100A8/A9 Ta S100A12 — y MO3aKMiTUHHUI TPO-
CTip /IS 3ajlyyeHHs1 HeiTpodiniB i Makpodaris 10 Micus
TMOILIKO/I>KEHHSI 1 aKTUBAallil B3aEMOITOB’SI3aHUX IIIJISIXiB 3a-
najeHHs [46, 47]. ITiponTo3 Bimirpae BUpillaJbHY POJb B
eJliMiHaIlil BHYTPIiIIHbOKJIITUHHUX OaKTepill, CTBOPIOIOYN
«BHYTPIILIHBOKJIITUHHY TIACTKY, iHIYKOBaHY ITOpamMu», TOO-
TO (DaKTUIHO PYIHYIOUHN Hillli ITATOTSHIB i 3aTPUMYIOUH iX Y
KJIITUHHOMY 3aJIMIIKY [0 TOAA/IBIIOr0 3HUIIeHH [41, 47].

Inimianis edbekTopHoi DyHKIIT iHDIaMacoMu ITOYMHA-
etbes1, Ko ASC uepes Bzaemonito CARD-CARD pekpy-
Tye npoepMeHT Kacma3u-1, siKuii 3a3Ha€ aBTOMPOTEOJTi-
TUYHOIO PO3IIEIUICHHs Ha ABi CYOOAMHMUIII 3 YTBOPEHHSIM
akTUBHOI Kacnasu-1 [18, 22]. Xoua pi3Hi TUnu iH}Iama-
COM BIJIpI3HSIOTBCSI CEHCOPHUMU MOJIEKYJaMU Ta CUTHa-
JIaMU aKTUBallil, YCi BOHU B Pe3yJibTaTi OMOCEPEIKOBYIOTh
aKkTUBallio Kacnasu-1 [6].

KaHoHiuHMIT 1UIsIX akTWBallii iHdJIaMacoM BUMarae
«ITiITOTOBYOTO» €TaIly — MPaiMiHTy, SIKWil BKJIIOYA€E iHIYy-
koBaHy PRR a6o nmrokinamu # omocepenkoBany NFxB
aKTHUBAIIiI0 TPAHCKPUIILIii TeHiB Mpo3anaJbHUX [UTOKIHIB,
B ocHOBHOMY Mpo-IL-1P3, Ta reHiB GinkiB iHdaamacomu.
BomgHouac HemiomaBHi OOCTIIXEHHS BUSBWIN iCHYBaHHS
HEKAHOHIYHOTIO NUISXy peajizauii edeKTopHOi (QyHKILT
iH(IamMacoM y JIIOAMHM, 10 HEe MOTpedye IMpailMiHIy Ta
BiOYBa€ThHCs 3 3aTyUEHHIM Kacrna3u-4 abo Kacnasu-5, siki
0e3mocepeIHbO PO3ITi3HAIOTh BHYTPITHHOKIITMHHI Oak-
tepianbHi JITIC 6e3 yyacTi KapkacHoro Gijka-ceHcopa Ta
PO3LIEIUIIOIOTh Ta3aepMiH D i iHOYKYIOTh ITipOITO3, aje
He BIUTUBAIOTh HA TIOTIEPETHUKY MPO3arajibHUX IIUTOKIHiB.
[Mpore moci MOHOTeHHUX 3aXBOPIOBAHb, BUKJIMKAHUX MY-
TallisIMM y T€HaX, MOB’I3aHUX 3 HEKAHOHIYHUMU HUISIXaMU
aKTUBallil, He BUSIBIEHO [24, 41, 45, 47].

Takum 4MHOM, OCHOBHMM pe3yJIbTaTOM aKTHUBallil iH-
¢aaMacoM i3 3aaydyeHHSIM Kacrasu-1 € BUBLIbHEHHS 3pi-
JiuX 6ioakTMBHUX IUTOKIiHIB IL-1f i IL-18 pa3om 3 iHayK-
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1i€lo miponTo3y. BuBiIbHEHHS LIMX IIUTOKIHIB 3a0e3Ieuye
X 3B’s13yBaHHS 3i CrielIM(iYyHUMU pelieNITOpaMHU, 1110 MpHr-
3BOJIUTH 10 aKTUBALLI1 HU3XITHUX CUTHAJIBHUX LLLJISIXiB, PO3-
ropTaHHs 3anajbHOrO KackKaay Ta 3aJlydeHHSs T0AaTKOBUX
KJIITUH 3amajeHHs I eliMiHalii abo cTpUMyBaHHS iH-
dekuiitHux areHTiB. [{01aTKOBO 10 CBOET BHYTPIllIHLOKJTi-
TUHHOI (yHKLIi, caMi iH(IIaMacoOMHiI KOMIUIEKCH MOXYTb
BUBLIBHATHUCS 3 aKTUBOBAaHUX MakpodariB, MPOJAOBXYIOUN
akTuByBaty IL-1f y MO3aKIiTUHHOMY CepelOBMII Ta Cy-
cimHix dparomurax [34, 47].

IL-1f, 1m0 moxXomuTh MEPEeBaXKHO 3 MOHOLIMTIB, HEM-
TpodiniB, MakpodariB i ASHIPUTHUX KJIiTUH, € TOCTPO-
(a3HUM MapKepoM Ta MipOreHOM i 31aTeH 3B’sI3yBaTUCS 3
KiJIbKOMa TUIIaMU PELIeNTOPiB SIK Ha iIMyHHMX, TaK i Ha He-
iMyHHUX (KepaTMHOIIMTH) KJIiTUHAX, 30KpeMa 3 pelenTo-
pom IL-1 tumy I (IL-1RI). IL-1p ingyKye 30ibIIeHHS €KC-
npecii 1L-6, IL-1o. Ta TNF-a, a TakoX iHIINX (DakTopiB,
BiMOBigaIbHMX 3a PicT i AudepeHialliro iMyHHUX KJTITUH,
Ta orocepeakoBye 3cyB Binmnosineit CD4+ T-ximitTuH y 6ik
ninii Th17 i cunTes anTutin [24, 48].

Peanizamis umx edektiB IL-1p micna 3B’s3yBaHHS 3
IL-1R BimOyBaeTbcsl 4depe3 ITOCaabJeHHs iHTIOITOPHUX
BriuBiB Ha NFxB, sikuit po3riisimaeTbes sIK ciMeiicTBo 0in-
KOBUX KOMIUIEKCIB — (DaKTOpPiB TPaHCKPUIILLii, 1110 KOHT-
POJIIOIOTH €KCITPEeCito reHiB iMyHHOI BilMOBIi 11 allONTO3Y,
i TaKMM YMHOM iH(p1aMaCOMHUM CUTHAJIBHUI LILJISIX TIepe-
XPEIIY€EThCS i3 CUTHATBHUM 1LIssxoM NFxB, iHmmm 3Ha-
YyIIUM ILUISIXOM iMYHHOI peryisiii. BomHodac akTuBalist
NFxB 3a6e3neuye npaiiMiHroBUil eTan akTuBallii iH(Ia-
MacoM, IO BimoOpaxkye CKJIamaHi IBOCTOPOHHI 3B SI3KM MiXK
OCHOBHUMU CUTHAJbHUMHU NUISIXaMM iMyHiTeTy. binku,
1o yreopiotoTh komrieke NFkB, HanexaTs o cimeiicTsa
REL Ta mepebyBaioTh y HeaKTUBHIill (hOpMi B LIMTOILIA3-
Mi, a ITCIs 3BiITbHEHHS BiJ raJibMyBaHHS Iell KOMILIEKC
Mirpye 1o siapa, ae BimOyBa€eThbCsl iHAYKIIiS TPaHCKPUITLIL.
Ax iy Bunanky 3 iHdaamacomamu, aktuBauisd NFkB moxe
BinOyBaTHUCSI KAaHOHIYHMM Ta HEKAHOHIYHUM IIUISIXOM.
Ipu nepiromy BapiaHTi 3a yyactio 1L-103, 6akTepiaabHux
JITIC a6o TNF akrtuyerbcst IkB-kiHa3zHuit peuentopHuit
curHanbHU kKomiieke (IKK), skuit pochopuioe 6imok
IkB-co, o yrpumye NFxB y iurornnasmi. BHacnigok yoik-
BiTMH-3aJIexkHOI Aerpanalii ¢ocdopuiboBaHuil OiIOK-
yTpUMYyBay Bil’eqHy€eThCs Bia numepiB NFxB, nossossito-
4y iM BUTBHO MirpyBaTH J10 SiIpa KJITUHU Ta CTUMYJIIOBATH
ekcrpecito reHiB 3amaneHHs. Craoimizamia KK 3anexHa
Bim yOiKBITUHY, SIKWI1 T€HEPYETHCS JIHIMHUM KOMILJIEKCOM
30ipku naHiora yoiksituny (LUBAC), a B oOMexXeHHi ak-
tuBauii NFxB-1uisixy 6epyTs yuacTs neyoikBiTuHasu A20,
OTULIN Tomo. HekaHOHIYHMI LUISIX 3adydya€ iHIIUMA
KiHa3HMIA Kackaj UIsl TPOTEOoi3y HEaKTMBHOIO AuMepa
NFxB Ta iHiuiroetbcst cynepcimeiictBom peuentopiB TNE
azne He IL-1p a6o JITIC [18, 30, 34, 41, 49].

Ienu, ski perymoroTbcss NFkB, BKIouaroTh KJHOYOBI
npo3anajibHi Meniatopu, 30kpema IL-1f ta IL-18 (i Ta-
KM 4YMHOM (OPMYETHCS aBTOTIO3UTMBHA PEryJsiITOpHA
ners i uux inrepneiikinis), IL-6 ta TNFE, o poouts
NFxB-3anexxHuit curHaibHUAM 1IISIX HEBiJ’€MHOIO yac-
TUHOIO CUCTeMHOro 3ananeHHs. NFkB He Tiibku akTUBYE
iMYHHI KJIITUHM, ajie 1 3aXUILAE iX Bil amoITo3y, iHayKoBa-
Horo TNEFE Axtubauis NFkB Takox mocuiioe ekcropeciio

LIMKJIOOKCUTE€HA3U-2, 110 MPU3BOAUTH 10 JMUXOMaHKU. 3
iHIIOro ©OKY, MicJsi MEPBUHHOTO MiJCUIIOI0YOrO BIJIUBY
Ha orocepeaKkoBaHe iHduiaMacomMaMy 3arajieHHs, yepe3
CKJIaJiHi MeT/i 3BOPOTHOTO 3B’SI3KY i3 3aJydyeHHSIM MiTO-
xoHnpiii NFkB oOmexye momanblly akTuBalio iH(a-
MacoM, 1110 BM3HAYEHO MPUHANUMHI ISl NeSIKUX iX TUIIIiB
(nanpukian, NLRP3), i Takum uuHOM peanizye nBoHa-
MpaBIeHUI peryasaTopHuii edekr [34, 41, 49].

3arajgbpHOIO0 pucOI0 ciMmelicTBa mUTOKIiHIB IL-1 € Ha-
SIBHICTb €HIOOT€HHMX LMPKY/IIOYMX aHTaroHictiB [13].
Ipuponaum anTaroHictom IL-1f € iHImmii 610K 3 poaHU
IL-1 — anTtaronict peuentopa IL-1 (IL-1Ra), sikuii cTpyK-
TypHO nonioHuii no I1L-1, ane mo36aBieHuit GiogoriyHOI
AKTUBHOCTI Ta 3MaTHUI 0 KOHKYPEHTHOTO 3B’SI3yBaHHS 3
IL-1R [2, 48].

[L-18 KOHCTUTYTMBHO €KCIIPECYETHCSI B MOHOHYKJIEa-
pax, TemaToluTax i KNIIKOBOMY €ITiTellii Ta Ma€ JIEeIlo Bil-
MinHui Bix [L- 1P npodins aii. [Ticist 38’ s13yBaHHS 31 CBOIM
peuernropom IL-18Ra BiH 3amyckae cynmHHI eheKTH 3a-
MMaJIeHHsI, a TakoxX pa3zoM 3 IL-12 inmykye y T-xmituHax i
npuponHux KiitnHax-kimepax (NK-xmitmHax) Bimmosimi
IFN 2-ro tuny (IFN-y), gkuii Bifirpae 3Hauyiy pojib y
MPOTUBIPYCHOMY 3aXMCTi Ta MOMYJISLl IpolieciB 3ama-
sneHHs. 1L-18 nmop’si3aHuii 3 MiIBUILIEHHSIM eKCIpecii Oi-
KiB KJIITUHHOI afares3ii, MOAYIIO€ €KCIPECilo i aKTUBHICTh
XeMOKiHiB Ta, MoxynBo, NFkB, ane mopiBHsiHo 3 1L-1[3,
[L-18 Binirpae MeHIily posib B iHAYKIIi1 1MxoMaHKH [ 18, 30,
47]. IL-18 mae nBa NpuUpOIHi AaHTArOHICTH: IUPKYJTIOIOUMIA
oinok, mo 3B8’sa3ye IL-18 (IL-18BP), i npoTusananbHuii
muTokiH 1L-37, mo TakoxX HajaeXWTh m0 ciMmeiictBa 1L-1
[13]. IL-18BP 3B’sa3yeThcst i3 camoto mosekysoro [L-18 i
3anobirae ii B3aemonii 3 peuentopom IL-18Ro. Excripe-
cig IL-18BP inaykyetscss IFN-y, cTBOpiotouun rajibMiBHY
MeTao 3BopoTHOro 3B’s13ky st [L-18 [19, 34, 41]. Tlo-
Ka3aHo, 110 3a BiacyTHocTi 1L-18BP manmipHa akTtuBaiis
NK-xmitun iHnTepnaeiikiHoM-18 mpu3BOoAUTH OO HEKOHT-
poJaboBaHoi 3arubei renarouuTis [50].

Jo ponunu 1L-1 HanexaTh TaKOX Ipo3anaibHuid IIUTO-
KiH IL-36, 110 eKCIpecyeThes ermiTeTialbHIMU i iIMyHHH-
MU KJliTnHamu, perentop I1L-36R Ta mpoTusanaabHWit aH-
taroHicT peuentopa IL-36 (IL-36Ra). [ToxioHo no IL-1p ta
IL-18, edpextn 1L-36 peamisyroThbcst uepe3 aKTUBAIIIIO HU3-
XimHnx curHanbHux NUIaxiB NFxB Tta MiToreH-akTBOBa-
Hoi npoteinkiHazu (MAPK). 1L-36 ctuMyiioe KepaTHHO-
LMTH B iIMyHHI KJTiTiHA Uit iocuieHHst oci Th17/Th23 ta
perymoe curHanbHi tstxu [L-23/1L-17/11L-22 [34, 48, 51].

Mopyssuiss akKTUBHOCTI iH(pIaMacoM i IpUTHIYeHHS
3aMnajJbHOro KacKaumy, 1110 iHilliiiloBaHUI1 HUMU, BiTOyBa€Th-
cs yepe3 MOYJISLII0 eKCIpecii reHiB, BiAMOBiTaJbHUX 3a
CHHTE3 KOMIIOHEHTIB 3aMaJlbHOTO KacKay, Moro akTuBa-
TOpIB Ta iHTi0ITOPiB; OLTOK-OIIKOBI B3aEMO/Iii; MOCTTpPaH-
casiuiiiHi Monudikailii OiKiB; aHTaroHi3M peLenTopiB;
TeTJIi 3BOPOTHOTO 3B’SI3KY TOI110. [IpUMITHO, 1110 OiIBIIICTH
iH(J1TaMacoM MaloTh PETYJISITOPHI aBTOIHTIOITOPHI TOMEHHU,
KOJMM 3B’SI3yBaHHS JIiraH/Iy TOC/Ia0II0€ aBTOIHTIOITOPHY
KOH(popMmalriio abo aBTOIHTiIOITOPHUI JOMEH IeTpaiye,
1100 3a0e3neun T aKTUBaLio iHGramacomu. DopmyBaHHS
iHdIaMacoMu BU3HAUYa€ JIOKaTi3allilo aKTUBHOCTI Kacrma-
31-1, aJle TAaKOX BKJIIOUA€E B Ce0e BHYTPIIIIHIM MeXaHi3M ca-
MOOOMEXEeHHS, SIKMIi 3a0e3Meuye ii CBoeyacHy Je3aKTHBa-
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1ito. 3B’3yBaHHS LIIUTOKiHIB 3 peleNTopaMu MPU3BOIUTH
JI0 aBTOMO3UTHMBHOI METJIi 3BOPOTHOTO 3B’ 513Ky 3 ITOCUJICH-
HSIM TPAHCKPMUIILi OiTKiB — KOMIIOHEHTIB 3alaJieHHs Ta
MPEKyPCOPHUX MOJIEKYJ LIUTOKIHIB, ajle 1ajli PETYII0€ThCS
KOHKYPEHTHUM iHTiOyBaHHSIM aHTaroHiCTaMu BiAITOBiI-
HUX pPelernTopiB abo 3a JOMOMOTOI0 IIMTOKiH-3B’SI3yI0UOTO
Oinka. Lli MexaHi3MU CTaHOBJSITb MOJIEKYJISIDHY OCHOBY
TPAH3UTOPHOI MIPUPOIN ACOLIOBaHUX 3 iH(hIaMacoMaMu
3amajbHuX peakuiii [18, 19, 24, 30, 52].

[eneTnyHi MyTallii, IO CTOCYIOTHCS CTPYKTYPHMX Oill-
KiB iH(JIaMacoMM Ta MPO- i MPOTU3ANMATIBHUX LIUTOKiHIB
cimerictBa IL-1, yMOXIMBIIOIOTH HEKOHTPOJbOBAHY aK-
TUBallilo iHdaamacoMm i migBuieHHs excrnpecii 1L-1. Taki
MyTallil BUBHAUEHi SIK MPUYMHHI JIs1 TPYIM aBTO3amajlb-
HUX CTaHiB, 1110 YyTBOPIOIOTh 3HAYHWI KJIaCTEp MOHOTEH-
Hux CA33 — cunapowmiB akrusailtii IL-1, abo iHdbramaco-
Momnartiii. TakoxX mopyleHHs aKTUBallii iHiaMacom Moxke
OyTH YaCTMHOIO CKJIAIHOTO iMYHOMATOTeHE3y MOJIireHHUX
3arajbHUX 3aXBOPIOBaHb [34].

IHmmii crioci6 iHinialii 3amaabHOrO Kackamy BpoIxKe-
HOIO IMYHHOIO CHCTEMOIO, BIiIMiHHUI Bif OIocepeaKoBa-
HOTO iH(1aMacoMaMU, peatizyeTbcs Yepe3 HUISIXU aKTUBa-
1ii iHTepgepoHy, SIKi MOUYMHAIOTHCS 3 aKTUBAllii BipyCHUX
ceHcopiB. IIpu BipycHiil peruiikaliii y IMTOIIa3Mi KJIiTH-
HU BinOYBa€TbCsS aHOMaJIbHE HAKOMUWYEHHSI HYKJICIHOBUX
kucaoT. BipycHuil ceHcop — LMKIIiYHAa T'yaHO3MHMOHO-
docdar-aneHosuHMoHopochaT-cunraza (cGAS) 3maTHa
3B’s13yBaTy pisHOMaHiTHi nBonaHIorosi JIHK Bipycis, 110
3a y4yacTi afanTepHoro OijKa-CTUMYJISITOpa TeHiB iHTepde-
pony (STING) takinasu TBK1 crae curnanom aist 3amycky
tpanckpunuii rediB IFN-1y sapi kaitunm [19, 53]. Huto-
muazmatnyHi PHK-cencopu MDAS a6o RIG-1 nonioHum
YMHOM iHIYKYIOTh ITpoayKirito IFN-1 uyepe3 3B’s13yBaHHS i3
CUTHAJIbHUM OinKoMm-amantepoM MAVS, 1110 npuBoauTh 10
axktuBauii NFxB [19]. Ponb niuroszonsuux JJHK-ceHcopis
npu PHK-BipycHiit iH(dek1ii Oyna oliHeHa JuIle Helllo-
JIaBHO, i Hapa3si iCHYIOTb naHi, 1o KommnoHeHTH PHK-
BipyCy TakoX BilirpaloTb BaXKJMBY pPOJib y PeryjioBaHHi
curHaunizauii cGAS-STING [54, 55]. Cnig 3a3HauuTH, 110
IIMTO30JIbHI HYKJIETHOBI KHCJIOTH TaKOX YTBOPIOIOTHCS Y
diziomorivunnx ymosax min yac pervtikauii JJHK i TpaH-
ckpurnii PHK, ane cyBopo KOHTpOIIOIOTBCS, 100 YHUK-
HYTM iX Hakonm4yeHHs Ta inaykuii [FN-1.

OcTaHHIM 4YacoOM BCTAHOBJIEHUI TaKOX 3B’SI30K CHUT-
HaiabHOI oci cGAS-STING i3 cepi€ro iHIINMX KIITUHHUAX
peakiliii, SIK-0T OKMCHIOBAIbHUI cTpec abo cTpec eHa0-
IUIa3MaTUYHOTO PETUKYJIyMY, SIKi 3aJlydeHi 10 MiATpUMKU
i3i0g0TiYHOr0 romMeocTasy Ta KoopauHalii iHTepde-
poH-He3anexHux nuisixis [19, 53]. Takum unHom, cGAS-
STING po3risimaeTbes SIK 3HAYYIIUM CUTHAJIBHUIN IIUISIX
BPOIXKEHOTO iIMYHITETy, SIKWii 3ajly4eHUil 10 MmaToreHesy
Pi3HOMAHITHUX 3aXBOPIOBaHb JIIOAMHU — Bifl iHEKILITHUX
IO OHKOJIOTiYHMX [54, 55].

Otxe, npoaykiig IFN-1 Tta peryisuist 3amajeHHsT €
OCHOBHUMU e(eKTaMM aKTHUBAIlil UTOTUIa3MaTUYHUX Bi-
pycHux ceHcopiB. Poguna IFN-1 Bkmouae IFN-a, IFN-3
Ta IFN-, OUIKM i3 CHIBHOIO IIPOTUBIPYCHOIO aKTUBHICTIO,
SIKi TAKOXX MOXYTh 4epe3 crelndiuHi MeMOpaHHI pelern-
TOPY CTUMYJIIOBAaTH 3aJIy4€HHS iIMyHHUX KJITUH IO MicCLs
iHdek1ii a0 orocepeaKoBYBaTU MIXKIIITUHHY Iepenavyy

CHUTHAJIiB JUISI KOOPAMHAILIil iIMyHHOI BiJIIIOBIi, i € BAXKJIUBU-
MM JUTSI CTUMYJISILT IEHAPUTHUX KJIITUH i aKTUBALlil HaiBHUX
T-xuiTuH, no3piBaHHsT B-K1iTHH i npoaykiii aHTUTi [48].

AcouiitoBani CA33, 1m0 kiracudikyoTh K iHTepdepo-
HOTaTil, MOXYTh BAHUKATH Yepe3 TeHETUYHi 1e(heKTH, 110
BILUIMBAIOTh Ha OyIb-IKYy YaCTHHY iHTep(hepOHOBOIO LIS -
Xy, 30KpeMa MeTaboJ1i3M HYKJIETHOBUX KMCJIOT i LIUTOTLIA3-
MaTUYHi CEHCOPH, 1110 TIPU3BOAUTH 10 HAUIUIITKOBOTO BU-
po6nenns IFN-1, takox MoXJIMBa aHOMaJbHa Iepegadya
curHaiy yepes intepdepoHoBi peuentopu [19].

Ha piBHi pery/moiounx reHiB Ta peryJIssTOpHUX i eheKTop-
HUX [IUTOKiHiB iCHYIOTb 3HaUHi IepexXpecTsi Mi>k OCHOBHUMU
3alajJbHUMU 1JISIXaMU Y BIiAIOBiAi Ha BHYTPilLIHbOKJIITUH-
HUI CTpec, caMi LIUISIXU 3aNaJIeHHST KOOPAMHYIOTBCS MiX CO-
0010 i He BUKJTIOYAIOTh OJIMH OJHOTO, a JOCTiIKEHHSI MOJie-
KynsipHux MexaHizmiB CA33 He € 3aBepiiieHUMU. Lle poouth
Kinacugikariii, o IpyHTYIOThCS Ha KJIIOUOBMX MeIiaTopax,
MepeBaKHO KOHLENTYaTbHUMM, a MEXi MiXK iMyHOTaToreHe-
TnyHUMHU Kateropissmu CA33 — 10B0oJIi yMOBHUMU.

Tak, n1s1 nesikux MpoTeacOMHMX 3aXBOPIOBaHb Y MOJIe-
KYJIIpHOMY ITaTOTeHETUIHOMY ITpodili BU3BHAYECHI BUpaXKe-
Hi cUTHaTypH iHTep(PepOH-iHIYKOBAaHUX TeHIB, 10 HAOIM-
XKae iX 10 iHTepdepoHomariii, ToMy 4aCcTHHA JOCIIiTHUKIB
pO3IJIsiIae MpOTeacOMHO-aCOIliioBaHi aBTO3aIalbHi CUH-
npomu (PRAAS) sik migkareropito ocraHHix [3, 19, 56, 57].
BonHouac, 3 orssiay Ha aesiki BigmiHHOCTI iposiBiB PRAAS
BiZ TMITOBOI MaHiecTallii iHTepdepoHomnariii, iHIlIa yacTu-
Ha aBTOpiB BigHOCUTh PRAAS 10 cuHIpOMiB cTpecy eHo-
IUIA3MaTUIHOTO PETUKYIYMY Ta TUCKYTYe, o PRAAS He €
YUCTOI0 iHTep(PepPOHOITIATIEIO, OCKIUTBKH PO31any (DOJIIIHTY
Oisika yepes CTpec eHI0TUIa3MaTUYHOTO PETUKYITYMY BILIH -
BaloTh, OoKpiM iHmykuii IFN, Ha 6arato iHIIMX iIMyHHUX
eexropHux ¢yukuii [6, 30]. HasBHi TakoX gaHi npo ak-
tuBytounii BiuiuB IFN-1 Ha 1L-1-omocepeakoBaHi IUISIXM,
TUnoBi 118 iHdaamacomonatiit [19]. HakonuuenHs naHux
PO POJIb LIUTOCKEIeTa B aKTUBallii iH(aMacoM i perymsi-
111 iIMyHHOI BiINOBi/li 3yMOBJIIOE€ BUOKPEMJICHHS ACSIKMMU
aBTOpaMM OKpeMoi KiacudikaliiiHoi KaTeropii HuTockese-
TOIIATii, 10 SKOi BiTHOCSITh, HAIIPUKJIAN, CUHAPOM Mepio-
MAYHOI JTUXOMaHKU, iMyHOAE(DILIUTY Ta TPOMOOLIUTONEHIT
(PFIT) i HeoHaTaIbHY LIMTOMEHIIO 3 IUCTEMATOTIOE30M, aB-
TO3aMaJIeHHSIM, BUCUITIKOIO i1 reModaroiutapHuM JimMdo-
rictioruto3oM (NOCARH), 1o kjiacuuHo po3misinaoTbest
K iHbaamacomomnarii [56]. NFxB sanydenuit 10 pekiib-
KOX IUISXIB 3amlajJeHHs i peajizye MHOXUHHI PeryJsaTop-
Hi (YHKIIII OO0 iMYHHOI BiIIOBimi (IK aKTWBYIOUi, TaK i
CYIpPECHUBHi), TP LILOMY SIK 3HIMKEHa, TaK i TOCUJIeHa aK-
TuBHiIcCTL NFKB Moxke npusBecTu 10 3amajJbHUX 3aXBOPIO-
BaHb Y BCbOMY aBTO3aMalbHO-aBTOIMyHHOMY criekTpi. [1pu
CA33 mnarosoriuHa aktuBailisi NFkB yacto He € eanHoi0
MPUYMHOIO 3aXBOPIOBAaHHS, ajie KiatoyoBa pojib NFkB B ak-
THUBalil IMyHHUX KJIITUH 3YMOBJIIOE BHIIEHHS OaraTbma
aBTOpaMU pO3JIajiB, MOB’si3aHUX 3 aucperyisiniero NFkB,
B okpeMy kiacudikauiitny rpyny CA33. ITpu TRAPS aHo-
MaJIbHUI BHACJIOK MOPYIIEHHS 3ropTaHHs OijKa CUTHaI
peuenropa TNF I tuny akTuBye nexijiibka 1LISXiB 3aria-
JICHHSI, 30KpeMa MoB’s3aHuXx 3 iHdmamacomamu, NFxB ta
CTPECOM EHJIOIIa3MaTUYHOTO PETUKYJIYMY, 11O O3BOJISIE
pizHuM aBTopam BimHocuTu TRAPS no BimmomimHux Kia-
cudikaliifHUX KaTeropii.
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Tak¥M 4YMHOM, HEMUHYYUMMU € TIEBHI PO3XOIKEHHS Y
BU3HAUYEHHiI KJIIOYOBOTO MOJEKYISIPHOIO MeXaHi3My Ta
Kacu@ikalliiHUX KaTeropiii, a omHe il Te came 3aXBOpPIO-
BaHHS Pi3HUMU aBTOPAMU MOXe OyTH BiTHECEHE /10 Pi3HUX
rpyn. Y ta6;. 1 My HaBOAMMO y3arajibHEHY KaTeropu3allito
MmoHoreHHNX CA33 Ha OCHOBI IBOX HEIIOZaBHO 3aIlpOITO-
HOBaHUX i MOAIOHMX MiXX c00010 Kitacu@ikaliii, 1o HaBe-
neHiy pooorax Krainer et al. (2020) [6] Ta Rood et al. (2022)
[30], 3 pessKuMM TOTOBHEHHSIMHM BiIITOBiIHO 1O HOBUX Ja-
HUX, OTPUMAHUX OCTaHHIMU poKamu. be3yMoOBHO, 115 Ka-
TeTopu3allis, K i BCi iHII, He € 0CTATOYHO 3aBePIIICHOIO Ta
BUYEPITHOIO, OJIHAK, Ha HAll MOTJIs, BOHA € 3pYYHOIO TS
MONaJIbIIOT0 po3risiay okpeMux kareropiit CA33. Takox
CJIiI 3ayBa>KUTH, 1110 MOJAHUI y TaOIMLIi ITepesliK 3aXBOPIO-
BaHb HABEIEHUI 3 LTIOCTPAaTUBHOIO METOIO i TAK CAMO HE €

BUYEPITHUM, OcKiibKU criekTp CA33 BelMKUil i OCTaHHIM
4acoM OCOOJIMBO CTPIMKO PO3IIMPIOEThCs. Tak, TiUIbKU 3a
OCTaHHi TpY poKM Bu3HaueHo 013bKo 20 HoBux CA33, a
BCTAHOBJIEHHS iX iMyHOMaToreHe3y TpuBae [56].

s po3yminnag imyHoratoreHe3y CA33 Takoxk Baxk-
JIUBUM € (DYHKILIOHATbHUI TUI MyTallii. Tak, po3pi3Hsi-
0Th MyTallii HagOaHHs GyHKLii (GoF), ski mpusBoasTh
IO TIOCUJIEHHS 200 TTOSIBM HOBOI (DYyHKIIiT OiJiKa, Ta MyTallii
Brpatu ¢yHKUil (LoF), mo npu3BoasTh 10 ocaabiaeHH Y1
BimcyTHOCTI (pyHKIIii Oinka [1].

V pakypci CA33 Buninsiors, no-nepiie, mytaiii GoF
B reHax, mo koayoTb PRR, abo ix amantepHi MoieKkymu;
pe3yJbTaToOM € TiABMIIEHa CeHCOpHA (DYHKIIiSI BPOIKEHO-
ro iMyHiTeTy 3 HaAMipHUM BUPOOJEHHSIM Mpo3amnalbHUX
uutokiHiB (FMFE CAPS, BS). IHmuM BapiaHTOM € MyTa-

Ta6anys 1. Knacugikauis MOHOreHHUX CUCTeMHUX aBTO3anasibHUX 3aXxBOPIOBaHb

ST MeH Binok L NaToreHes
BaHHS mMyTaLii
1 2 3 4 5
1. Ingpnamacomonarii/cnuapomm aktmnsadii IL-1
1.1. IHghnamacomonarii, noB’a3aHi 3 HaA/IMLLKOBOIO aKTyBauieto MipuHOBUX iHghriamacom
EMF MEFV PYR GoF 3H|/|>KeHHﬂ nopora akTusayii PYR-iHdnamacom 3
rinepnpopykuieto IL-13
PAAND MEFV PYR GoF K.OHCTI/ITyTVIBI-.|e yTBOpeHHs PYR-iHdnamacowm,
rinepnpopykuis IL-1p, IL-18
MKD MVK MVK LoF 3HMXeHHA akTuBHOCTI Rho M'T®a3, cnoHTaHHa akTu-
Bauisa PYR-iHdnamacom
PAID PSTPIP1 PSTPIP1 GoF HOucperynauisa wnsaxy noniMmepuaadii akTuHy Ta nopy-
PFIT WDR1 AlP2 LoF LLEHHS apXiTeKTypu UMToCKeneTa, fKi NpU3BOAsATh A0
rinepakTuadii PYR-iHpnamacom 3 rinepnpoaykuieto
NOCARH CDC42 CDC42 LoF IL-1B Ta ocobnueo IL-18
1.2. IHgpnamacomonarii, noB’si3aHi 3 HagIMLLIKOBOK aKTuBaLiero iHgbriamacom, Lo MicTaTb 6inkmu NLR
NLRP3-AID NLRP3 NLRP3 GoF
NLRC4-AID NLRC4 NLRC4 GoF KOHCTUTYTUBHE YyTBOPEHHS BiANOBIAHMX iHDIamMacom
BHACNIAOK 3MEHLLEHHS aBTOIHribiLii, LLIO NpU3BOAUTb
FCAS2 NLRP12 NLRP12 LoF 00 nigsuLLeHHsa npoaykuii IL-18 ta IL-18
NAIAD NLRP1 NLRP1 GoF
Oedbiumnt AkTtuBauis NLRP1-iHdbnamacom 4yepes BTpaTy eHfo-
DPP9 DPP9 DPP3 LoF |t ehoro iHrisiTopa DPP9
CManOM LPIN2 Minin-2 LoF AKTVIBaLI,I.ﬂ NLRPS-lHq?namacom yepes reHepawio
Mapxina MeTabonivyHnX Tpurepis
1.3. IHwWwi euHapomun 3 nocuneHHsam curHasny IL-1
DIRA ILTRN IL-1Ra LoF | BincyTHicTb 06MesxeHHs curnany IL-1o;, IL-1B Ta
DITRA IL36RN IL-36Ra LoF IL-36 4Yepes BTpaTy NPUPOJHMX aHTaroHicTiB
LIRSA IL1RI IL-1RlI LoF Btpata IL-1RI 3gaTHOCTI fo 3B’A3yBaHHA 3 IL-1Ra
2. InTepgpepoHonarii
TREX1, IFIH1, | TREX1, IFIH1,
RNASEH2 RNASEH2 MopyLieHHs gerpagadii 260 NPoOLECUHIY eHOOMrEHHUX
AGS A/B/C. ADAR A/B/C. ADAR LoF, GoF HyKJ’le'I'HC?.I..%VIX KNCIOT, LLO NPU3BOAUTL [0 aKTmsawii
SAMHD1 SAMHD1 npoayKui IFN I muny
Hes3anexHa Bin ek3oreHHoi PHK akTtuBauis RIG-I Ta
SMS DDX58, IFIH1 RIG-1, IFIH1 GoF npomykuist IFN-1
KonctutytrBHa nepegada curHanis STING i aktusa-
SAVI TMEM173 STING GoF wist npoyKuii IFN-|
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3akiH4yeHHs1 Tabn. 1

1 2 | 3 4 | 5
3. Poznagum chonauHry 6inka ta CUHBPOMM CTpecy eHAOoMNIasMaTu4Horo PeTuKynymy

TRAPS TNFRSF1A TNFRA GoF Migcpon,u,iHr 6inka TNFR1, wo 3ymoBnoe aHoMarb-
HWIA curHan peuenTtopa

CANDLE/ PSMAS3, PSMAS3, lMpoTeacomHa AMCHYHKLiSA, AKa NPU3BOANTL [0

PRAAS PSMG, POMP, | PSMG2, POMP, LoF CTpecy eHgonnasmaTtnyHoro peTuKynymy Ta nocu-

PSMB4/8/9/10 | PSMB4/8/9/10 neHHs curHany IFN-|
4. Posnaam aktusauii NFxB/penonarii

BS NOD2 NOD2 GoF I'Ioc.vmeHe docdopunioBaHHs kiHasm RIPK2 i aktu-
Bauis NFkB

HA20 TNFAIP3 A20 LoF Hep,OCTgTHﬂ iHrieibin NFkB abo nocuneHna aktmBauis
NLRP3-iHdonamacom

Otyriineis OTULIN OTULIN LoF KanMHHo-cneumqaqua perpapadis LUBAC, gucpery-
nauia TNF ta anonto3s

HRELA RELA RELA/p65 LoF 3MEHLLIEHHS currany NFkB Ta nocuneHHs anontosy
npu ctumynsauii TNF

NDAS IKBKG NEMO LoF MopyLieHHs B3aemopii NEMO Tta TBK1 3 nocuneH-
HAm curHany IFN-1 i NFkB

ROSAH ALPKA ALPKA GoF AkTuBauis ceHcopa ALPK1 3 nocuneHHsm curHany
NFkB-3anexHoro wnsxy

Oedbiumnt TBK1 TBK1 LoF 3ananeHrm BHaCNiAoK TNF-iHgykoBaHoi RIPK1-

TBK1 3anexHoi 3arnéeni KNituH

Oedbiumnt RIPK1 RIPK1 LoF MopyweHHs akTmBauii MAPK, nigBuLLieHa CXnnbHICTb

RIPK1 [0 HeKponToay

5. IHWwi posnaan unToKiHOoBOI curHanisauii Ta kKomniemeHTonarii

DADA2 CERCH1 ADA2 LoF Hesb6anaHcoBaHa andepeHuijavis makpodparis M1 i M2

PLAID PLCG2 PLCG2 GoF lnepakTuBauis docconinasu Cy2, 36inbLUEHHSA NPO-
Oykuii IP3 i BUBINIbHEHHA KanbLilo, a8 TaKoX NOCUIEH-

APLAID PLCG2 PLCG2 GoF HSl HU3XIOHWX ehekTiB curHanbHoro wnaxy ERK

Mpumitkn: ADA2 — ageHosnHae3amiHasa 2; AIP2 — akTuH-B3aemogitouwii 6inok 1; ALPK1 — anbpa-kinaza 1; DPP9 —
annentugungunentugasa 9; IFN — iHtepgepoH; IL — iHntepneiikin; IL-1RI — IL-1 peuentop | Tuny; IL-1Ra — aHTaroHict
peuenTtopa IL-1; IL-36Ra — aHTaroHicT peuentopa IL-36; GoF — myTtauii Hag6aHHs pyHkuii; LOF — myTauii BTpatn pyHk-
uii; LUBAC — niHivinni koMmniekc 36ipku naHutora ybiksitTuHy; MVK — meBanoHatkiHa3a; NFKB — sgepHwii ¢pakTop kanna
B; NLR — 6inku 3 HyKs1€e0TUA3B’A3yBasiIbHUM 4OMEHOM, LLO MICTSTb MOBTOPU 3 BUCOKUM yMicTOM nevunHy; PYR — nipuH;
RIG-1 — reH-1, iHgykoBaHuii peTuHoeBOIO kucaororw; RIPK — nporeiHkiHa3a, o B3aemogie 3 peuentopamu; STING — 6i-
JIOK-CTUMYNSITOP reHiB intepgpeporHy; TBK1 — TANK-3B’a3yio4a kiHasa 1; TNF — ¢pakTop Hekpo3y nyxnnHu; TNFR1 — TNF
peuenTtop | Tuny; UBA1 — y6ikBiTuH-akTuByounii pepmeHTt 1-ro tuny; AGS — cuHagpom Aiikapai — lNytbepa; APLAID — aBto-
3ananeHHs 3 PLCy2-acouirioBaHum ge@iuntom aHTUTIN Ta iMyHHOIO Ancperynsyieto; BS — cunapom bnay; CANDLE/PRAAS —
XPOHIYHUA aTUNoBuIi HENTPOPinbHUIA AepmaTos i3 ninoagncTpogicto Ta NiaBULLEHOIO TeMrnepaTyporo,/npPoTeacoMHO-aco-
uirioBaHi aBTo3ananbHi cuHgpomu; DADA2 — pegiunt ageHo3uHae3amiHasn 2; DIRA — gegiunt aHTaroHicta peuenropa
IL-1; DITRA — pgegiunt aHTaroHicta peuenrtopa IL-36; FCAS2 — cimeriHuii xosn0408uii aBTo3anasbHUi CUHAPOM 2-ro TUny;
FMF — cimeriHa cepeg3eMHoOMopcbka nmxomaHka; HA20 — rannonegocrtatHicte A20; HRELA — rannoHegoctatHicte RELA;
LIRSA — cuHgpom BTpatu peuentopa IL-1 go aHTaroHicta peuenrtopa IL-1; MKD — gegiunt meBanoHatkiHa3aun; NAIAD —
NLRP1-acouivioBaHe aBTo3anasieHHs1 3 apTpuToMm i anckepato3om; NDAS — aBTo3ananbHwii CUHAPOM, acouifioBaHwuii 3
aeneuiero NEMO 5; NLRC4-AID — NLRC4-acouirioBaHe aBTo3ananbHe 3axsopioBaHHs; NLRP3-AID — NLRP3-acouirioBaHe
aBro3anasnbHe 3axBopioBaHHss; NOCARH — HeoHaTanbHa UMTOMEHI 3 AUCreMaTonoe3omM, aBTo3arnasieHHsIM, BUCUIKOIO
Ta remogaroyntapHum nimgorictioyuntozom; PAAND — nipuH-acouiiioBaHe aBTO3anasieHHss 3 HelTpPopinbHUM gepmarto-
30m; PAID — PSTPIP1-acouiioBaHri 3anasbHi 3axBopioBaHHsi; PFIT — cuHgpom nepioanyHoi anxomaHkm, imyHogediuuty t1a
Tpom6ouuToneHii; PLAID — cuHapom aegiunty aHTUTIN Ta iMyHHOI aucperynsuii, acouyiioBaHwii i3 ¢pocgoninasoro Cy2;
ROSAH — cuHgpom aucTpogii ciTkiBkn, HabpsiKy 30pOBOro HepBa, crizieHoMmeraJii, aHrigpo3y Tta mirpeHri; SAVI — STING-
acouyiioBaHa Backysionarisi 3 no4aTtkom y rpyaHomy Biui; SMS — cungpom CiHrntoHa-MepTteHa; TRAPS — nepioan4Huii cuH-
ApomM, rnos’ss3aHuii 3 peuentopom TNF.

uii LoF abo anenbHa HeIOCTaTHICTH MOJIEKYJ, 1110 KOHT-
POJIIOIOTH KJIIITUHHUI TOMEOCTa3: BIUIMBAIOTh HA BHYTPIIII-
HBOKJIITMHHUI TPaHCMOPT, 3ropTaHHs Oijika, TPOIYKIIitO0
OKHCHOTO cTpecy abo mirpaiifo kiituH. [1pu mboMy BinOy-
BA€ETHCS HAKOMMMYEHHSI BHYTPIITHBOKJIITHHHUX CTPECOBUX
daxTopiB, SKi ctumyoioTh akTuBaliio PRR (PRAAS, ne-
¢imut meBanoHatkiHazu (MKD)). Tperiii Bapiant — LoF

MyTallil HETaTUBHUX PETYJISITOPIB 3aMaJbHOI0 KacKamy, 1110
TPU3BOJUTH 10 HECTIPOMOXKHOCTI OOMEKUTU PO3TOPTAHHS
3anajabHOI peakilii (ediuT aHTaroHicTiB peuentopis [L-1
ta IL-36 — DIRA ta DITRA). 3peiuroro, € myrauii, ki
3MIiHIOIOTh CUTHAJIM iIMYHHUX PEIENTOPIB, 110 3YMOBIIOE
TiMepuyTAUBiCTh 400 MOCUIICHY Mepenady iMyHHUX CUTHA-
JIiB yepe3 peLenTopu, 110 KOHTPOJIIOIOTh (PYHKIIiI KITITUH
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BPOIKEHOI iIMyHHOI cucTteMu. BiamoBinmHi 3axBOproBaHHS
4acTo MaloTh CKJIAIHII (DeHOTUIH 3 IMOENHAHHIM O3HaK
aBTO3amnajcHHs, iMyHonediuuTy i aBTOiMyHiTeTy (aBTO-
3anasieHHs1 3 PLCy2-acouiitoBaHuM nedilnToM aHTUTLI Ta
iMyHHO10 nucperyisiieio (APLAID)) [1, 6, 58—61].

AiarHoctnka CA33

KomrmuiekcHa Ta BapiaTMBHa KIIiHIYHA TIpe3eHTallist
CA33, gxa Haramye iH(eKiliHi I aBTOIMYHHIi 3aXBOPIO-
BaHHsI, i HO30JIOTIYHUI CHEKTP, 10 MOCTIHO PO3IIMPIO-
€TbCSl, 3HAUHO YTPYAHIOIOTh KOPEKTHY HiarHOCTUKY. Jluist
MOJIETIIEHHS /1iarHOCTUYHOTO TMOIIYKY Ha MpakTUlli 10-
CIIIHUKUA BUAUISIIOTH CYKYMHOCTI KJIiHIiYHMX O3HaK, SKi
BKa3yl0Th Ha MOTeHUiiiHy HasgBHicTb CA33 y nauieHTa.
Tak, Hoffman et al. peKOMeHIYIOTb PO3MISTHYTH MOXJIH-
BicTh nmiarHo3y CA33 3a HasBHOCTi JBOX Ta Oijbllle 3 Ha-
CTYITHUX O3HaK: OuIbIlIe HiX TPY €301 JUXOMaHKHU I10-
Haz 38 °C, He OB s13aHUX 3 iH(PEKIIIE€I0; KOXEH eIi30l Ma€
TUTIOBUIA, NepeadavyBaHii, XapaKTepHUii nepeoir; ernizo-
A XapaKTepU3YIOThCsl CIeU(PIiYHUMU CUMIITOMAMHU, 30-
Kpema BUCUII 0e3 cBepOiHHS, Oi/ib y KiHIliBKax/cyriobax,
CWIbHUIA O1JIb y XKMBOTIi Ta/a00 KOH IOHKTUBIT i BiICYyTHICTb
CUMITOMIB 3 OOKYy BEpXHIiX AMXaJbHUX IUISIXiB; €mi30ou
MOXYTb OyTM BUKJIMKAHI CIEeIU(piYHUIMU TToApa3HUKAMU
(HampuKkJIaa, BIUIMB XOJIOAY); HassBHICTb CiMeiHOI icTopii
aBTO3aIaJbHOIO 3aXBOPIOBAaHHS ab0 aminoinosy [18].

[HIII mOCHiAHUKY BKa3yloTh, 1110 MEpioaruyHa HOpMalli-
3alisl KJIIHIYHUX CUMITOMIB Ta JaOOPaTOPHUX MOKA3HUKIB
Mozxe BinpizauTi CA33 Bil iHIINX 3aITaIbHUX 3aXBOPIOBAHb
3 MYJIBTUCHCTEMHMM ypaxkeHHsM [62]. Gattorno et al. peko-
MEHIYIOTh BPaXOBYBAaTH IIiCTh O3HAK (PaHHill BiKk HA MOMEHT
MOYaTKy 3aXBOPIOBAHHSI, IMO3UTHMBHUN CiIMEHMIT aHaMHe3
100 MEePiOANYHOL TMXOMAHKM, OUTh Y TPYIHIN KITiTIIi, OUTh Y
JKMBOTI, miapest i apTO3HMIT CTOMATUT) JIJIs1 BUSIBIIEHHSI 0Ci0
3 BucokuM pusnkoMm CA33 [63]. BapTo, ogHak, 3ayBakuTH,
1110 1Ii MiAXOAM HaWKpallle BilMOBigalOTh MEPIOIUIHUM JI-
XOMaHKaM, SIKMX 0arato cepe iHgamacoMomnariii, ane rip-
111€ pO3Mi3HAIOTh CTAHU 3 IHIIMX NAaTOT€HETUYHUX TPy, SIKi
YacTo MaHi(ecTyoTh 03 IMXOMaHKH i MalOTh JEIIO BiAMiH-
HUI TUTIOBUI CHEKTP KITiHIYHUX TTPOSIBIB.

JlocTynHi labopaTOpHi JOCIiIXKEHHSI MOXYTb BUKOPUC-
TOBYBAaTHUCS ISl 00’€KTUBHOTO TMiATBEPIKEHHSI 3ariajeH-
HS1, @ TAKOX iHO/Ii MOXKYTb CIIPSIMYBATH TIOIIYK Y HATIPSIMKY
neBHOI kateropii CA33 a60 KOHKPETHOI'O 3aXBOPIOBAHHSI.
Tax, Hanpuxiian, nigsuineHHs C-peakKTUBHOIO OiKa 3Ha-
YHO OLJIBII XapaKTepHe mJis iHdJaMacoMomaTii, HixX I
iHTepdepoHomaTiii, a MiABUILEHHS PiBHIiB MEBaJOHOBOI
KUCJIOTH Yy cedi € xapaktepuum it MKD [56]. OmgHak
3arajioM, Ha XXaJlb, LIiHHiCTh 3araJlbHOJOCTYITHMX Jlabopa-
TOPHMX TECTIB [IJ151 BCTAHOBJIEHHSI KOHKPETHOTO JiarHO3y Yy
Bunangky CA33 e myxke 0OMeKeHOIO.

Hnst naii6inein nomupeHnx CA33 npodeciliHUMKM Me-
JUYHUMY OpTaHi3aiissMu OyIu po3po0JIeHi OKpeMi IiarHoc-
TUYHI KpUTEPil, Ki MOXYTb 3aCTOCOBYBAaTHCH SIK B yMOBaX
i3 TOCTYITHUM T€HETMUYHUM TECTYBAaHHSIM, TaK 3a JOCTYII-
HOCTI Jiule KIiHiYHuX aaHux. Taki kputepii Oyiu cTBOpe-
Hi 3a ygacti PRINTO, €BpomneiichKoro aibsHCY acolialiit
pesmarosoriB (EULAR) it AMepuKaHCBEKOTO KOJIEIXKY PEB-
matoJiorii (ACR) mwist vactunu indgaamacomonariii (FME
MKD, DIRA Tta tprox ¢eHotumniB NLRP3-acouiiioBaHoro

aBro3amnajbHoro 3axsopioBaHHs1 (NLRP3-AID), paniie
Binomoro min Hasowo CAPS); nmeskux iHTepdepoHomna-
tiii (AGS, SAVI), a Takoxk CANDLE/PRAAS, TRAPS Ta
cunapomy Mapiaia (PFAPA) — 3axBoproBaHHS 3 YiTKUM
aBTO3anaJibHUM (heHOTUIIOM, JJIsI SIKOTO BUBHAYEHHSI TeHe-
TUYHOTO KOPEJIATY A0c¢i TpuBae [64—68].

3a JOCTYMHOCTI TeCcTyBaHHSI 3 BUKOPUCTAHHSIM Te-
HETUYHUX TMaHeJdell Ha MHOXWHHI 3aXBOPIOBaHHSI BOHO
MMOBMHHO OYTH paHHIM KPOKOM B OLIIHIIi ITAIli€HTIB i3 ITiI0-
3poI0 Ha aBTo3anajeHHs. Tak, Hanpukian, Papa et al. po3-
pOOJIEHO IarHOCTUYHY MaHeIb CEKBEHYBAHHSI HACTYITHOTO
MOKOJIiHHS, 1Ka BKiIouyae 41 reH, nop’s3anuit i3 CA33, Ta
JIOIaTKOBI reHu, 3a3HavyeHi B 0a3i nanux INFEVERS [70].
Axmo € cepilo3Ha Mmino3pa Ha crnenu@iuHuii AiarHO3 Ha
I'PYHTI KJIiHIKY 1 enifieMioorii, AOLIBHUM € CIIPSIMOBaHE
CEKBEHYBaHHSI OJIHOT'O TeHa.

[Ipore Maitke y TpeTWHU TAIli€EHTIB 3 SIBHUM aBTO3a-
MajJibHUM (DEHOTUTIOM TIEPBUHHE TEeHETUYHE JTOCIiIKEHHS
He 3a0e3revye reHeTHYHoro niarHosy. [lpu nboMy Hera-
TUBHI Pe3yJbTaTh TAKOTO TECTYBaHHSI HE MOXYTb BUKITIO-
yatu giarHo3 CA33, sKio iHImi KIIiHiYHI Ta 1a0opaTopHi
03HaKM BKa3ylOTh Ha HbOT'O, OCKUJIBKM, KPiM OCHOBHMX, iC-
HYIOTh OLIBII PiAKicHI a0o Iie He BUsIBIeHi MmyTallii. Takux
MaLi€HTIB IMC/IsI MPOBEASHHS MTOBTOPHOI AuepeHLiitHOT
NiarTHOCTUKHU 3 BUKJIIOUEHHSIM PilKiCHUX iH(MeKIIii, OHKO-
JIOTIYHUX, aBTOIMyHHMX 3aXBOPIOBAHb CJIi/Tl 32 MOXJIMBOCTI
HaINpaBUTHU JI0 LICHTPY 3 BiAMOBIAHUM JIOCBiIOM JIJIsI TPOBE-
NIEHHST eMIIipUYHOI Tepallii Ta BUOOpy reHeTUYHUX TECTIB,
30KpeMa OL[iHKM Mo3aiuusmy [6, 24, 30].

BukopucraHHs TOBHOTO CEKBEHYBaHHSI €K30Ma/TeHO-
Ma J03BOJISIE MIBUAKO iIeHTU(]IKyBaTH MyTallil y nauieH-
TiB 3 aBTO3aMajJbHUMU CTAHAMU Ta, BIATIOBIIHO, IIBUIIIE
pOo3MovaTy LiTbOBY Teparlito, OJHaK MATAHHS JOCTYTHOCTI
LIMX METOMIB [JIsI KpaiH 3 0OOMEXEeHUMHM pecypcaMu 3ajiu-
LIa€ThCsI HaraabHUM. [JInOOKe ceKBeHyBaHHS Ta CyOKJIO-
HYBaHHSI MOXe 3HaIOOUTHUCS ISl BUSBJICHHS PidKiCHUX
MyTaliit. JlomaTkoBo, TPYAHOIIi BU3HAYEHHSI TeHETUYHUX
BapiaHTiB HEBiIOMOI 3HAYYIIOCTi Ta BCTAHOBJICHHSI MpPU-
YUHHOTO 3B’SI3KY 3 HUMU € MEPEeIIKOA00 ISl AiarHOCTUY -
Horo mpouecy [30, 70, 71].

YV 3B’43KY 3 IIUM CIIPSIMOBAHMU1 TTOIIYK 1e(hEKTIiB y IS~
xax perynswii iHpiaamacom, NFkB abo intepdepony 3 ypa-
XyBaHHSIM KJIiHIYHOTO KOHTEKCTY MOXE JTOTIOMOITH Y BU-
3HAYE€HHiI KOPEKTHOTO AiarHo3y. ToMy rocTporo moTpedoro
Ha KJIiHIYHOMY piBHi € HOCTYITHICTh BiIIIOBiTIHOTO (byHK-
LiOHAJIBHOIO IMYHOJIOTIYHOIO TecTyBaHHs. HaBiTh sgKIIIO
TeHEeTUYHMI BapiaHT HEBiMOMMIA Y KOHKPETHOTO Ialli€HTa,
JIEMOHCTpAIlis TIOPYIIEHHS PeryJisiiii TeBHOTO CUTHAJIbHO-
ro 1UIIXYy MOXE CKEepOBYBaTH JiarHOCTUKY, a TECTYBaHHS
IIJIS1 OLIIHKY PiBHIB a00 BiAMOBIAiI HA LIMTOKIHU MOXe OyTH
BUKOpPUCTaHe I BUOOpY Ta Kopekuii Teparmii. Ha xaib,
Gararo crnetnGiYHUX TECTIB 3aJUIIAIOThCS TOCTYITHUMU
JIUIIIE B JAOCTIIHUIILKUX YCTAHOBAX, a BIPOBAKEHHS iX Y
KJTIHIYHY IPaKTUKY € CKIagHuM i moporum [19, 30].

Emmipnuna Teparrist 3a ¢XeMol0, 110 BUKOPUCTOBYETh-
cs 3a inmux CA33, cama cob010 MoXe OyTU BUKOpPHUCTaHA
3 MiarHOCTUYHOIO METOI0 y BUMA/IKAX, KOJIU JiarHOCTUYHI
KpUTepii He MOXYTh OyTH 3actocoBaHi [6, 29]. Tak, npu-
3HAYeHHs aHaKiHpW, KOJXIlIlMHY a0o iHTiOiTOpiB sHYC-
KiHa3u BMKOPUCTOBYETHCS [JIsSI BUSIBJCHHS TAILLEHTIB i3
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CA33 HeBigoMOi eTioJIorii IIpU BiANOBIAHOMY KJIiHIiYHOMY
denotuni [29, 72], xoua, 6e3yMOBHO, IOMNEpPeIHE BU3HA-
YeHHs IMyHHOro (beHOTUMY MallieHTa OijblIe BiAMOBigae
inei mpelnu3iiiHol MeaUIIMHU.

BucHOBKMU

CA33 MoxHa 3arajioM BBaXKaTH 3aXBOPIOBAHHSIMU BPO-
JKEHOTO iMYHITeTY, Xoua KJIITUHU, TTOB’sI3aHi 3 alaliTUBHUM
IMYHITETOM, TAKOK MOXYTh CITPUSITH aBTO3aTaJICHHIO, a JINC-
PeTyJIsIiisa BpOMKeHNX iIMyHHUX IIUISIXiB, TUTIOBA IS aBTO3a~
MHaJleHHs, MOXe OyTH YaCTMHOIO ITaTOTe¢HEe3y aBTOIMYyHHMX
3aXBOPIOBaHb Ta MEPBUHHUX iMyHOne(hilIUTHUX cTaHiB. Ha-
CTYMTHUMU POKaMU MPOTHO3YEThCSI TIOAATbIIE HAKOTTUYEHHS
JAHUX 1I0A0 MOJIEKYJISIPHUX MEXaHi3MiB aBTO3anajJeHHs Ta
BU3HAUEHHST HOBUX 3aXBOPIOBaHb. ICHYe HaraibHa moTpeda y
nosinuieHHi MeHemxkMeHTy CA33 uepe3 BUHAYEHHST OiIbLIT
JMOCTYITHUX JIIarHOCTUYHUX MapKepiB, MOKJIaaHe BUBUEHHS
MaTOTEHETUUYHMX MEXaHi3MiB, 3alydeHUX Yy (HOpMyBaHHS
CHUCTEMHOTO 3aMaJIbHOTO MPOLIECY, Ta PO3POOKY ePeKTUBHUX
METO/IiB TApTeTHOI Teparlii, a TaKOX ILISIXOM ITiABUILCHHS
00i3HAHOCTI JTKapiB IIONO JaHOI KaTeropii 3aXBOPIOBAHb.
YV HacTymHMX YacTMHAX 1Ii€i cepii omIsimiB OymyTh IeTalIbHO
PO3IJISIHYTI OKpeMi maToreHeTn4Hi kateropii CA33.

KonduikT iHTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-
HiCTb KOHMJIIKTY iHTepeCiB.

Indopmanis npo pinancyBannsa. Po6ota BUKoHaHa KO-
LITOM aBTOPIiB MPOEKTY.

Bnecok aBTopiB. BHecok ycix aBTOpPiB y MiATOTOBKY
CTaTTi OMHAKOBUHA.
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Autoinflammatory diseases. Part 1: concept, classification, immunobiology, diagnosis

Abstract. Systemic autoinflammatory diseases (SAIDs) are a group
of inherited monogenic diseases characterized by dysregulated innate
immunity leading to excessive activation of inflammatory pathways.
Recently, some molecular mechanisms typical for autoinflamma-
tion have also been recognized in the pathogenesis of several auto-
immune and immunodeficiency states. This scientific review aimed
to systematize current ideas about autoinflammatory diseases to in-
crease medical professionals’ awareness regarding the issue, which is
significantly lower than that of other categories of immune dysfunc-
tion. We performed a focused search over the Web of Science, Sco-
pus, PubMed Central®, Google Scholar databases over the past 10
years using the keywords “autoinflammatory diseases”, “autoinflam-
matory syndromes”, “autoinflammation”. The review reflects the
historical evolution of scientific views on the immunopathogenesis
of autoinflammation since the introduction of the concept in 1999:
from the interleukin (IL)-1-centered paradigm to recognition of the
significant role of other signaling pathways. Further, we discuss the
place of autoinflammation in the spectrum of immunological dis-

orders and present current scientific data on the immunobiological
basis of autoinflammation. In particular, we review how the innate
immune system triggers inflammation within the inflammasome,
interferon and nuclear factor kappa B (NF-kB) signaling pathways,
highlighting the role of intracellular sensor proteins, inflammasomes,
gasdermin D, IL-1f, IL-18 and IL-36, NF-kB, tumor necrosis fac-
tor, type 1 interferons, and others. Based on the underlying molecular
pathogenesis, the following classification categories of SAIDs have
been suggested recently: inflammasomopathies and other enhanced
IL-1 signaling syndromes, interferonopathies, relopathies, protein
misfolding diseases/endoplasmic reticulum stress syndromes, other
cytokine-signaling disorders and complementopathies. The review
also discusses diagnostic challenges and presents current scientific
recommendations for the diagnosis of SAIDs, highlighting the dis-
tinguishing features of the classic autoinflammatory disorders and the
existing potential of diagnostic tests.

Keywords: autoinflammation; autoinflammatory diseases; in-
flammasomopathies; interferonopathies; relopathies; review
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