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Summary

Introduction. The study of the serum level of PCT and sTREM has been proposed as markers of
bacterial infection, which have been applied for the early differentiation of processes of viral and
bacterial etiology.

Aim. Determination of express markers for predicting the effectiveness of empiric antibiotic therapy
in patients with IPD.

Materials and methods. Study groups with viral pneumonias, as well as bacterial etiology caused
by Haemophilus influenzae, groups of patients with ChOPd I-II III-IV stages were formed. Controls
for the studied groups were patients at the stage of remission and a group of healthy individuals
without lung pathology and infectious diseases. The specific identification of microorganisms in
the clinical material of patients with pneumonia was carried out in two stages: the first stage in the
laboratories of the respective hospitals was carried out by the method of HIR and CFT; the second
was carried out with the help of specific antibodies by the indirect fluorescence method using
a fluorescent microscope and qualitative analysis test kits («Respiratory Tract Profile 1 BIOCHIP
Mosaics for infectious serology», Medizinische Labordiagnostika AG «<EUROIMMUN>»).

Results. In our study, the serum level of STREM-1 was used as a criterion for assessing the probability
of bacterial infection and, accordingly, increasing the degree of reliability of the prognosis provided
by the PCT level study. The expression level of sSTREM-1 and PCT were used as markers of bacterial
infection for the early differentiation of processes of viral and bacterial etiology.

Conclusions. The study of serum levels of PCT and sTREM, which are markers of bacterial infection
and are used for early differentiation of processes of viral and bacterial etiology, has demonstrated
the prognostic importance of the express assessment method of the infectious process etiology. The
obtained results were used in the development of method for predicting the effectiveness of empiric
antibiotic therapy in patients with IPD infectious diseases.

Keywords: chronic obstructive pulmonary disease, procalcitonin, soluble triggering receptor
expressed on myeloid cells

INTRODUCTION

There is no standard for microbiological infections
diagnosis of inflammatory pulmonary diseases (IPD)
today, especially in war conditions in Ukraine, since the
results of microbiological studies in a significant part of
cases are not reliable, especially in patients with chronic
inflammatory diseases of the distal respiratory tract,

6

accompanied by intensive colonization of the respiratory
tract with commensal and opportunistic microflora.
Traditionally, C-reactive protein (CRP) and interleukin-6
are used as markers of inflammation, however, the level of
specificity of these indicators, due to the extremely wide
range of inducers (and these are almost all inflammatory
mediators), allows for high-quality differential diagnosis
only between inflammatory and non-inflammatory

Kainiynga Ta nmpodiraxkTiana Mmeantimaa, Ne 5(35) /2024
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infiltrates in the lungs [1, 3, 4]. The possibilities for
differential etiological diagnosis of bacterial and viral
pneumonia in the early stages of the disease are quite
limited, primarily due to the low level of information
content of bacteriological methods of IPD diagnosis.
In case of pneumonia, they are actually excluded from
modern clinical practice during the war in Ukraine, which
justifies the relevance of searching for additional criteria
useful in determining of the etiotropic therapy. Taking this
into account, the study of effective markers suitable for
early differential diagnosis of bacterial and viral infections
of IPD is relevant at the present time.

In connection with it, new markers for differentiating
the bacterial and non-bacterial nature of IPD, which
include procalcitonin (PCT) and STREM (Soluble
Triggering Receptor Expressed on Myeloid cells) have been
proposed for investigation.

AIM

Determination of express markers for predicting
the effectiveness of empiric antibiotic therapy in patients
with IPD.

The tasks of the article:

1. Investigation of serum PCT and sSTREM levels
for early differentiation of processes of viral and bacterial
etiology. 2. Determination of PCT and STREM levels,
which are specific for certain forms of IPD. 3. Evaluation
of the possibility of using express markers to predict the
etiology and course of chronic inflammatory pulmonary
diseases in order to ensure the effectiveness of antibiotic
therapy.

MATERIALS AND METHODS

Patients (442 persons) with acute pneumonia
who were treated in the therapeutic department
of the Communal Non-profit Organization «Prof.
O. I. Meshchaninov’s Municipal Clinical Hospital
of Emergency Medical Care of the Kharkiv Regional
Council» and «Kharkiv Regional Clinical Infectious
Disease Hospital» were examined. The diagnosis of
chronic obstructive pulmonary disease ChOPd was
formulated based on the materials of the Order of the
Ministry of Health No. 128 of March 19, 2007 [2]. The
study groups with viral pneumonia were formed from
groups of patients with ChOPd stages I-11 Rvla (n=68),
with ChOPd stages I11-1V Rvlla (n=51). A group of 91
patients with ChOPd at the stage of remission RvChOPd
(n=91) was formed as a control for the study groups Rvla
and RvIIa. The study groups with pneumonia of bacterial
etiology caused by Haemophilus influenzae were formed
from groups of patients with ChOPd stages I-11 Hilb
(n=54), with ChOPd stages I11-1V Hillb (n=63). A group
of 115 patients with ChOPd at the remission stage of
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HiChOPd (n=115) was formed as a control for the study
groups Hilb and Hillb respectively. The Control group (C)
was formed from healthy individuals without pulmonary
pathology and infectious diseases (C, n=24).

Specific identification of Influenza virus type A,
Influenza virus type B, Adenovirus, Parainfluenza virus
type 1, Parainfluenza virus type 2, RSV, Mycoplasma
pneumoniae, Chlamydia pneumoniae, Haemophilus
influenzae in the clinical material of patients with
pneumonia was carried out in two stages: the first stage
in the laboratories of the respective Hospitals was
carried out by the method of HIR (reaction of indirect
hemagglutination) and CFT (complement fixation test);
the second was carried out with the help of specific
antibodies by the indirect fluorescence method using
a fluorescent microscope and qualitative analysis test
kits («Respiratory Tract Profile 1 BIOCHIP Mosaics
for infectious serology», Medizinische Labordiagnostika
AG «<EUROIMMUNY»). The bacterial infection marker
STREM was assessed by enzyme-linked immunosorbent
assay using a specialized STREM ELISA test system.
The manufacturer is IQ Products, the Netherlands
[3]. For rapid diagnosis of PCT, a semi-quantitative
immunochromatographic method of determining the
concentration of procalcitonin in plasma or blood serum
was used using a test system (BRANMS PCT-Q) [1,
4]. Comparison of STREM results between groups was
performed using the Mann-Whitney U test. Comparison
of sSTREM between consecutive days of the study (1st, 2nd
and 3rd days) was carried out using the Wilcoxon T test.
Statistical processing of the obtained data was carried out
using the programs STATISTICA 11.0 (StatSoft, Inc) and
XLSTAT 19.6 (Addinsoft). The Mann-Whitney U-test
and Fisher’s exact test were used to determine reliable
differences between indicators in the studied samples, and
the Student’s t-test was used for normal distribution [5].

RESULTS AND DISCUSSION

The dynamics of PCT and sTREM indicators against
the background of viral and bacterial pneumonia on the
1st, 2nd and 3rd days of the course of ChOPd in patients
of all studied groups Rvla (n=68), Rvlla (n=51), Hilb
(n=54), Hillb (n=63), RvChOPd (n=91), HiChOPd
(n=115), which did not change during the three-day
period (p<0.05) were determined in our work. Therefore,
our work presents the dynamics of changes in the average
level of PCT and sTREM in the blood serum of patients
with different ChOPd courses in comparison with the
control group and ChOPd in the remission stage, which
were mediated by viral and bacterial factors.

The results of the study of the PCT level in the blood
serum of patients with pneumonia caused by viral and
bacterial (H. influenzae) infection against the background
of ChOPd are shown in fig. 1.
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Figure 1. Level of PCT in blood serum of patients with pneumonia caused by viral and bacterial infection in the background of ChOPd;

(* — the difference is significant in comparison with control group (C), p<0.05; # — the difference is significant in comparison

with ChOPd group in the remission stage, p<0.05).

According to the data obtained (fig. 1), the average
PCT level in the blood serum of patients against the
background of bacterial factors (H.influenzae) was
significantly increased, almost 6 times, in patients with
a severe course of ChOPd (group Hilb 0.484+0.06 ng/ml,
Hillb 0.51%+0.08 ng/ml) compared to the control (C) group
(0.08%0.01 ng/ml) and 5 times compared to the HIChOPd
group (0.11%0.02 ng/ml) at the remission stage, respectively.
A significant increase in the PCT level in the blood serum
compared to the control and the group in the remission
stage of RvChOPd was observed only in patients with
severe stages of ChOPd Rvlla (0.16+0.02 ng/ml) against
the background of viral pneumonia. At the same time,
no significant differences were noted between the control
group and the groups at the remission stage (RvChOPd
and HiChOPd). It is known [1, 4] that under physiological
conditions PCT is produced exclusively by C cells of the
thyroid gland. PCT normal serum concentration is within
0.01-0.1 ng/ml, however, against the background of severe
bacterial infections and some other forms of inflammation,
the expression of this protein is observed in neuroendocrine
cells of a number of parenchymal organs and tissues (lungs,
liver, adrenal glands, pancreas). This expansion of PCT
producers’ substances is accompanied by a rapid and steady
growth of its level tenfold. The mechanism of such induction
during the development of the infectious process can occur
both directly under the influence of bacterial endotoxins,
lipopolysaccharides and indirectly — under the influence of
mediators of the humoral or cellular immune response. It is
known [1, 4, 5] that a conclusion about absence of bacterial
infection and the impracticality of starting or continuing the
course of antibiotic therapy is given at the value of PCT<0,1
ng/ml; antibiotics may be prescribed to patients in critical
condition; if an antibiotic has already been prescribed, then
if the PCT level remains less than 0.1 ng/ml (PCT<0.1 ng/
ml), the course is prematurely stopped 1-3 days after its
start. A conclusion about the low probability of a bacterial
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infection is made at PCT value in the range of 0.1-0.25 ng/
ml; antibiotics may be prescribed to patients belonging to
the high-risk group; if an antibiotic is prescribed, an early
interruption of the course is indicated, provided there is no
increase in the PCT level.

The results obtained in our work regarding the level
of PCT in the group with severe ChOPd RvIIa (0.16+0.02
ng/ml) against the background of viral factors indicate
the impracticality of using antibiotic therapy and the
likelihood of using immunocorrective therapy. A PCT
level in the range of 0.25-0.5 ng/ml indicates the probable
presence of a bacterial infection and the feasibility of
starting or continuing antibiotic therapy. A PCT level >
0.5 ng/ml is regarded as a marker of the bacterial infection
and a well-defined indication for starting or continuing
a course of antibiotic therapy. The obtained results
regarding the level of serum PCT in groups with a severe
course of ChOPd against the background of bacterial
factors (groups Hilb 0.48+0.06 ng/ml, Hillb 0.51+0.08
ng/ml) are consistent with the data on the feasibility of
prescribing or continuing the course of antibiotic therapy.
In our investigation, the serum level of STREM-1 was used
as a criterion for assessing the probability of bacterial
infection and, accordingly, increasing the degree of
reliability of the prognosis provided by the PCT level study.
The expression level of STREM 1 and, accordingly, the
serum concentration of STREM-1 increase rapidly and
significantly in bacterial and viral infections, as well as in
non-infectious inflammatory diseases, including ChOPd.
The most pronounced increase is observed when a bacterial
infection is added to the existing aseptic inflammatory
process and against the background of the development
of the systemic inflammatory response syndrome (SIRS).
At the same time, there are published research results [3,
6, 7] indicating a significantly lower level of this indicator
against the background of infections caused by viruses
compared to infections caused by bacteria.
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The investigation of the STREM level in blood serum
(fig. 2) revealed its sharp increase, 46 times, in patients
with a stable course of RvChOPd (11.50%1.22 pg/ml),

HiChOPd (11,10+1,21 pg/ml) compared to controls
(0.25£0.04 pg/ml) both against the background of viral
and bacterial factors.
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Figure 2. Level of STREM in blood serum of patients with pneumonia caused by viral and bacterial infection in the background of ChOPd;

(* — the difference is significant in comparison with control group (C), p<0.05; # — the difference is significant in comparison

with ChOPd group in the remission stage, p<0.05).

Whereas, the investigated indicator increased
almost 100 times in the blood serum of patients with
severe ChOPd stage I-1I and stage II1-1V (groups Hilb
24,81%2,69 pg/ml, Hillb 28,01%+3,01 pg/ml) compared
to the control group (C) on the background of ChOPd
caused by H. influenzae. At the same time, the serum
level of STREM in the groups with a severe course of
ChOPd Hilb stage I-11 and Hillb stage II1-1V increased
by 2.2 and 2.5 times, respectively, compared to the group
HiChOPd during the remission period precisely against
the background of bacterial factors. As for the influence
of viral factors, the studied indicator does not reliably
distinguished in groups with different courses of ChOPd
Rvla (13,50%1,36 pg/ml) Rvlla (15,10+1,60 pg/ml) in
comparison with the disease in the remission stage of
RvChOPd (11,50%1,22 pg/ml). This indicates that the
serum level of STREM distinctly responds to the presence
of IPD of any etiology by increasing this indicator
compared to a control group of healthy patients. In
addition, the dynamics of changes in the studied indicator
demonstrate its significant increase in patients with severe
and moderate ChOPd against the background of bacterial
factors (groups Hilb and Hillb), which indicates the
possibility of detecting the disease in the early stages,
differentiating its factors and correcting treatment tactics.
While the serum level of PCT increases significantly only
in patients with chronic ChOPd on the background of
bacterial pneumonias (groups Hilb and Hillb), which
makes the prognostic value of this indicator impossible
without taking into account the level of STREM.
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The level of PCT in the blood serum of patients with
viral pneumonia on the background of ChOPd practically
does not depend on the severity of the disease, with the
exception of ChOPd stage III-1V, as it has been shown in
the investigation. At the same time, a significant increase
in the average level of PCT in groups with different
degrees of ChOPd stage I-1I and stage I1I-1V against
the background of H. influenzae was demonstrated.
On the basis of the obtained data, it was shown that the
level of STREM is the most sensitive indicator for early
rapid diagnosis and treatment IPD tactics of viral and
bacterial etiology, which is consistent with the results of
the study [7], which consider STREM not only the most
valuable biomarker for the early diagnosis of pneumonia
in children, who underwent heart surgery, and also the
best prognostic key regarding treatment tactics. And at the
same time, our work shows that the levels of STREM and
PCT have prognostic value as markers of early diagnosis
of IPD caused by bacterial factors, which provides an
opportunity to adjust treatment tactics. The method was
tested in the clinical studies ‘ProCAP’ and ‘ProRESP’
[7], within which a 50 % reduction in the frequency of
prescribing antibiotics was achieved in patients with
inflammatory diseases of the lower respiratory tract in
the group with low PCE levels. The positive qualities of
the method include the fact that the laboratory procedure
using a standard test system [3, 8] lasts less than 20
minutes, the results are available for analysis in an hour,
which makes this indicator a very convenient tool for
clinical express monitoring.
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CONCLUSIONS

1. Among the pathogens isolated and identified
by bacteriological methods, microorganisms were found
to which an increase in serum antibodies was observed,
which indicates a certain level of informativeness of the
combination of these methods in cases where establishing
the etiology is fundamentally important.

2. The study of serum levels of PCT and STREM,
which are markers of bacterial infection, demonstrated
the possibility of their use for early differentiation of viral
and bacterial etiology processes, as well as increasing the
prognostic potential of the express method for assessing
the etiology of the infectious process.

3. The obtained results were used in the elaboration
of method for predicting the effectiveness of empiric
antibiotic therapy in patients with IPD infectious diseases.

Prospects for further research: investigation of the
mechanisms of realization of PCT and STREM effects in
inflammatory pulmonary diseases.

COMPLIANCE WITH ETHICAL REQUIREMENTS

The study was approved by the Commission on
Biomedical Ethics of State Institution «I. I. Mechnikov’s
Institute of Microbiology and Immunology of National
Academy of Medical Sciences of Ukraine» (protocol No.
3 from 07.12.23) and was conducted in accordance with
the written consent of the participants and in accordance
with the principles of bioethics set forth in the Helsinki
Declaration «Ethical Principles of Medical Research
Involving Humans» and «General Declaration on
Bioethics and human rights (UNESCO).»

FUNDING AND CONFLICT OF INTEREST

There is no conflict of interest. Source of funding is
budget financing within the topic of the State Registration
No. 0105U001112 «Clinical, immunological and
microbiological aspects of the course and prognosis of
inflammatory pulmonary diseases.»

REFERENCES

1. Vasiliev, G.A., Mishenko D. L., Shlapak, I.P.,
Vasiliev, A.G. (2001). Procaltsitonin — novy
pokazatel v diagnostike tyajoloi infectsii (biokhimia,
phisiologicheckie svoistva, opredelenie, sravnenie
s drugimi pokazatelyami. Ukrainsky medychny
chasopys, 24(4), 129-138.

2. Nakaz Ne 128 «Pro zatverdjenia klinichnykh protocoliv
nadannia medychnoi dopomogy za spetsialnistiyu
«Pulmonologia»». Kyiv. (2007). https://zakononline.
com.ua/documents/show/109065 532902

3. Gibot, S., Cravoisy, A., Levy, B., Bene M. C.,
Faure, G., Bollaert, P. (2004). Soluble triggering
receptor expressed on myeloid cells and the diagnosis
of pneumonia. N. Engl. J. Med, 350(5), 451-458.

4. Jain, K.K. (2017) Biomarkers of Pulmonary
Diseases. The Handbook of Biomarker, 18, 673-688.
https://doi: 10.1007/978-1-4939-7431-3 _16. PMCID:
PMC7120545.

5. Clarke, D. L., Clifford, R. L., Jindarat S., Proud, D. D.,
Pang, L., M, Knox A. J. (2010). Proud TNF-a and
IFN-y synergistically enhance transcriptional activation
of CXCLI10 in human airway smooth muscle cells via

10

STAT-1, NF-«B, and the transcriptional coactivator
CREB-binding protein. J. Biol. Chem., 38,29101-29110.

6. Rabe, K. F., Hurd, S., Anzueto, A., Barnes, P.J.,
Buist, S.A., Calverley, P., Fukuchi, Y., Jenkins, C.,
Rodriguez-Roisin, R., van Weel, C., Zielinski J. (2007).
Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Pulmonary Disease:
GOLD Executive Summary. Am. J. Respir. Crit. Care
Med, 176(6), 532-555.

7. Chunxiang Li Limin, Zhu Xiaolei, Gong Zhuoming,
Xu Yujie Liu Mingjie, Zhang Qing Cao. (2019). Soluble
triggering receptor expressed on myeloid cells-1 as
a useful biomarker for diagnosing ventilator-associated
pneumonia after congenital cardiac surgery in children.
Experimental and Therapeutic Medicine, 17(1),
147-152. https://doi.org/10.3892/etm.2018.6905

8. Christ-Crain, M., Jaccard-Stolz, D., Bingisser, R.,
Gencay, M.M., Huber, P.R., Tamm, M., Miiller B.
(2004). Effect of procalcitonin-guided treatment
on antibiotic use and outcome in lower respiratory
tract infections: cluster-randomised, single-blinded
intervention trial. Lancet, 9409, 600-607.

Kainiynga Ta nmpodiraxkTiana Mmeantimaa, Ne 5(35) /2024



KAIHIYHA MEAVILIMIHA

Pestome

EKCMPEC-AIArHOCTUKA MHEBMOHI PI3HOIO FEHE3Y B YMOBAX BIHU B YKPAIHI
Oner M. Konaga', logmuna M. Tununuka?, Teraxa . Konapa®, Augpiit 10. HikonbuyeHko?, €sre |. Jleray?,
Bauecnas 0. lno6a*, Ceprili €. Jleray'

1 — XapkiBCbkWiA HALOHAIbHWIA MELNYHNIA YHIBEPCUTET, M. Xapkis, YkpaiHa

2 — NpuBaTHMIA BULLMIA HABYAbHWIA 3aKNag, «XapKiBCbKMA MiXXHAPOLHWIA MEUYHMI YHIBEPCUTET», M. XapkiB, YkpaiHa

3 — [lepxaeHa ycTaHoBa «IHcTUTYT Mikpobionorii Ta iMyHonorii iMei |. 1. MeyHukosa HavjioHanbHOI akanemii MeanyHux Hayk YkpaiHu»,
M. XapkiB, YkpaiHa

4 — [HcTuTyT NpobAem Kpiobionorii | kpiomeanumHK HavjoHanbHoi akanemii Hayk Ykpaiu, M. Xapkis, YkpaiHa

Beryn. Aocaiaxenns cuposaTkoBoro pisaio PCT ta sSTREM 6yA0 3apoIIOHOBaHO SIK MapKepu bakTepiitHOL
iHdexKIIil, sIKi 3aCTOCOBAHO AASI PAaHHBOI AMdpepeHIIialiii mpolleciB BipycHOI Ta 6aKTepiifHOI eTioAOTil.

Merta. BrusHaueHHsI eKcIIpec-MapKepiB AASI IIPOTHO3YBaHHS e(PeKTUBHOCTI eMIIipIYHOl aHTHOI0TUKOTeparIil
y HAli€HTIB i3 3aIlaABHIMM 3aXBOPIOBAHHIMMI Ae€TeHb 33A.

Marepiaau Ta MeTOAM. AOCAIAXKYBaHI TPyIN 3 BipyCHVMMY IIHEBMOHISIMIL, @ TaKOX OaxkTepiaAbHOI eTiOAOri],
BukAuKanumy Haemophilus influenzae 6yao cdpopmoBano 3 rpymm nanienTis 3 XO3A I-I, III-IV craaismm.
KoHTpoAeM AASL AOCAIAXXYBaHUX IPYII OYAM TIAITieHT Ha CTaAil peMicii Ta rpyma 3A0poBux ocib 6e3 AereHeBOL
raToAorii Ta iHdekIIiiHNX 3axBopioBanb. Crienudiyay iaeHTH]iKalliio MiKpOOpraHi3MiB B KAIHiYHOMY MaTe-
piaai XBOpUX Ha ITHEBMOHIIO IIPOBOAMAM B ABa eTalll: IIEPIIINIL eTall B AaDOpaTOpPisiX BIAIIOBIAHMX CTalliOHApPiB
MetopoM PHI'A ta P3K; Apyrmit — 3a AOIIOMOTOIO CIIeIMigHMX aHTUTIA METOAOM HENPSMOI (PAIOOPECIIeHITiT
i3 BUKOPMCTaHHIM AIOMIHECIIEHTHOTO MiKpOCKOITy Ta TeCTOBMX HabOPiB sIKicHOTo aHaAisy («Respiratory Tract
Profile 1 BIOCHIP Mosaics for infectious serology», Medizinische Labordiagnostika AG «<EUROIMMUND»).
PesyabpTaTi. B mpoBeAeHOMYy HaMM AOCAIAXKEHHI SIK KPUTEPii, IO AO3BOASIE OLIIHMTM BipOTiAHICTh HasIBHO-
cTi bakrepirtHOl iHexKIIii, Ta, BIATIOBIAHO, ITIABUIIIATY CTYIIiHb AOCTOBIpHOCTI IIPOTHO3Y, IO 3a0e311eTy€eThCsI
Aocaipxennsm pisas PCT, Buxopucrano cuposatkosuii pibeHb STREM-1. Pisens excripecii STREM-1 ta PCT
OyAU BUKOPJCTaHI, SIK MapKepy 6aKTepiiiHOI iH(eKIIil AAS paHHBOI AMdepeHIIiallii IpoIeciB BipycHOI Ta 6ax-
TepiltHOI eTioAOorii, IO IPOAEMOHCTPYBAAO MOXXAMBICTh MiABUIIEHHS IIPOTHOCTIYHOTO IIOTEHIIIaAy METOAY
eKCITpec OIIiHKM eTioAoTii iHdexIIiiiHOrO ImpoIiecy.

BucHoBku. Aocaiaxenns cuposarkosux piBHiB PCT ta sTREM, siki € Mapkepamu 6axkrepiitHOi iHeKIIii Ta
BUKOPUCTOBYIOTBCSI AASI PAHHBOI AMdpepeHITiallil mpo1iecis BipycHOI Ta 6aKTepiifHOI eTiOAOTil, IPOAEMOHCTPY-
BaAO MOXKAUBICTH ITIABUIIIEHHS IPOTHOCTMYHOTO ITOTEHITIAaAY METOAY €KCIIpec-OIiHKM IIOAO eTioAoril iHdek-
niriHoro mpotecy. OTpyMaHi pesyAbTaTV BUKOPYMCTAHO IIPY PO3POOIIi CrIocody IIpOrHO3yBaHHs e(PeKTUBHOCTI
eMIIpMYHOI aHTUOIOTHKOTepalil y MallieHTiB 3 iH(peKIiTHNMMY 3axBOpIoBaHHAMI 33A.

Kntouoei cnoea: xpoHiuHe O6GCTPYKTVBHE 3aXBOPIOBAaHHSI AereHb, NMpoKaAbiuUTOHIiH PCT, posumHHMII
TPUTepHUIi peleNTop, eKCpecoBaHMii Ha MieAoiAHMX KAiTMHax STREM
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