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Abstract. The absence of a complex morphofunctional approach to the study of tissue basophils when exposed to
cold factors has not allowed for the revelation of many aspects of the pathogenesis of changes in this influence.

Therefore, the purpose of this study was to establish the morpho-functional state of tissue basophils of different
layers of skin with general deep hypothermia.

Immediately after cold exposure, a massive degranulation of tissue basophils, especially those located directly near
the wall of vessels, is noted. The most pronounced changes we have noted from the third day of the posthypothermal
period manifested almost 100% of the degranulation of tissue basophils, which were directly close to the wall of the
vessels, to a strong degree. 59,96% of degranulating cells were found in the papillary layer of the dermis. Of these, 8,53%
with low degranulation, 12,93% with moderate and 38,42% with strong degranulation. The mesh layer also increases the
processes of secretion, especially to a strong degree. It can detect 70,2% of degranulating tissue basophils, 11,02% with
a weak degree, 13,73% — with an average, and 45,67% — with a strong degree of degranulation. In the hypoderm, almost
all cells, located close to microvishins, are degraded (96,63%), with 16,08% — poorly degraded, 21,65% — degraded
moderately, and 58,91% — strongly. Degranulation indices are in the papillary layer 0,62, in the retina — 0,72, and in the
hypoderm —0,97. At the electron microscopic level, you can see swelling of all structural components of the microvascular
wall, which leads to hypoxia and subsequent deepening of disorders of blood-binged and transcapillary metabolism. You
can also see a significant decrease in the size of tissue basophils and the mass exit of the granules beyond them. Almost
all cells delay, resulting in the appearance of a small cell with a swollen nucleus and a small number of granules. In the
cytoplasm of mitochondria with destroyed crystals, vacuoled tubes of granular endoplasmic reticulum and single-shaped
tanks of the Golgi apparatus are destroyed. There is a considerable amount of macropinocytosis vesicles, multivesicular
calves, and vacuoles. In other tissue basophils, the processes of granulolysis are observed. The cells look diminished, with
single granules and a large number of large vacuoles. Many cells die, accompanied by the destruction of the cytoband,
resulting in the nucleus and granules lying freely, scattered, mitochondria, endoplasmic reticulum, and Golgi apparatus
being destroyed.

Conclusions. Thus, in the study of the effect of general deep hypothermia on tissue basophils of different skin layers,
we concluded that immediately after cold exposure, massive degranulation of tissue basophils, especially those located
directly near the vascular wall, occurred.

We noted the most pronounced changes from the third day of the posthypothermic period, which was manifested
by almost 100% degranulation of tissue basophils located close to the vessel wall, and to a severe degree. At the electron
microscopic level, swelling of all structural components of the microvascular wall can be seen, which leads to hypoxia
and further aggravation of blood circulation and transcapillary metabolism disorders.

Normalization in the microcirculatory system begins on the fourteenth day of the posthypothermic period, which
correlates with an increase in the number of tissue basophils with a simultaneous tendency to a decrease in degranulation
processes.

Keywords: skin layers, tissue basophils, general deep hypothermia, microcirculatory system, transcapillary ex-
change, cell.

Introduction. According to the literature, the skin is ~ not only the body’s integument, but also an insufficiently
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studied organ that is located at the boundary of the external
and internal environment, is closely connected with all in-
ternal organs and is the first to respond to various external
and internal changes. According to the literature, the skin
actively responds to external factors [1].

Data on the effect of various factors on the popula-
tion of tissue basophils are of great practical importance.
They are also called “short-acting regulators of tissue ho-
meostasis” because it has been proven that tissue basophils
actively respond to external and internal influences [2, 3,
4]. At present, the state of tissue basophils in various dis-
cases has been largely studied, but their changes under the
influence of the cold factor have been studied little. The
absence of a comprehensive morphofunctional approach
to the study of tissue basophils under the influence of cold
factors has not yet allowed us to reveal many aspects of
the pathogenesis of the development of changes under this
influence.

Therefore, this study aimed to determine the morpho-
logical and functional state of tissue basophils of different
skin layers under general deep hypothermia.

Object and methods of the research. The mate-
rial for the study was the skin of the back and blood of
70 white outbred male rats (to level the hormonal effect)
weighing 180-200 g. The choice of white rats is explained
by their sensitivity to extreme factors and the possibility of
reproducing adaptive reactions inherent in humans. At the
same time, it is difficult to objectively analyze morpholog-
ical changes in human skin due to the traumatic nature of
the biopsy method of examination.

Groups of animals: Group I - control (kept in standard
vivarium conditions and not involved in any experiments)
(n=10);

Group II - experimental - under conditions of general
deep hypothermia (n=20). Animals were withdrawn from
the experiment immediately after the exposure;

Group III - experimental - under conditions of general
deep hypothermia (n=20). Animals were withdrawn from
the experiment on day 3;

Group IV - experimental - under conditions of gen-
eral deep hypothermia (n=20). Animals were withdrawn
from the experiment on day 14.

The animals were kept, fed and manipulated under
the provisions of the European Convention for the Protec-
tion of Vertebrate Animals Used for Research and Other
Scientific Purposes (Strasbourg, 1986), Council Directive
86/609/EEC (1986), the Law of Ukraine “On Protection
of Animals from Cruelty” of December 15, 2009 and
orders of the Ministry of Health of Ukraine No. 690 of
23.09.2009, No. 616 of 03.08.2012. Animals were euth-
anized by injection of sodium thiopental (2% solution at
a dose of 25 mg/kg body weight). For sampling, animals
were decapitated under anesthesia (2% sodium thiopen-
tal solution at a dose of 25 mg/kg intraperitoneally). The
following research methods were used to solve the tasks:
modeling of general deep hypothermia, biochemical blood
tests, histological and electron microscopic examination of
tissue basophils, and statistical analysis of morphometric
and biochemical parameters.
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Results of the study and their discussion. It was
found that immediately after exposure to total deep hy-
pothermia, we observed a layer-by-layer change in de-
granulation, especially in cells located near the vascular
wall. That is, it can be assumed that degranulation leads
to the release of biologically active substances, such as
histamine, which will subsequently lead to changes in the
vascular bed of the skin layers and structural changes in
the organ [5, 6].

In the papillary layer of the dermis, the number of
degranulating tissue basophils located close to the vessels
was 35.21%, with 14.25% of their number having a weak
degree of degranulation, 8.53% - with a moderate degree
and 12.41% - with a strong degree. In the reticular lay-
er, the number of secretory cells increased to 56.39%, of
which 20.45% were of a weak degree, 20.95% were of a
moderate degree, and 14.99% were of a strong degree. In
the hypodermis, the degree of degranulation increased to
59.18%, 20.35% - mild degranulation, 21.53% - moder-
ate, and 17.34% - severe. The indices of degranulation of
tissue basophils also increased accordingly, which in the
papillary layer was 0.35, in the reticular layer - 0.56, and
in the hypodermis - 0.58.

The secretion of tissue basophils located at a distance
of 10-12 pum from the vessels increased, but to a somewhat
lesser extent than in the previous cells and amounted to
26.76% in the papillary layer, of which 12.01% was mild,
7.87% was moderate, and 8.15% was severe. In the re-
ticular layer, degranulation amounted to 47.48% (18.10%
- mild, 20.18% - moderate, 10.85% - severe). In the hypo-
dermis, the degree of degranulation increased to 49.58%,
weak degranulation - to 13.28%, medium - to 18.01%, and
strong - 10.19%. The degranulation index was 0.28 in the
papillary layer, 0.49 in the reticular layer, and 0.51 in the
hypodermis.

A layer-by-layer increase in degranulation process-
es was observed in remote tissue basophils, although at
a much lower rate than in the previous cells. Thus, in the
papillary layer, the number of degranulating cells was
26.76% (12.71% - mild, 6.32% - moderate, 7.73% - se-
vere). In the reticular layer of tissue basophils, there were
47.78% degranulating cells, of which 17.45% were of mild
degranulation, 18.87% were of moderate degranulation,
and 14.79% were of strong degranulation. In the hypo-
dermis, the number of actively secreting tissue basophils
was 49.58%, with 18.05% being weakly degranulating,
18.15% moderately degranulating, and 13.38% strongly
degranulating. The degranulation index in the papillary
layer was 0.27, in the reticular layer - 0.47, and in the hy-
podermis - 0.52.

Ultramicroscopically, a layer-by-layer change in de-
granulation was observed, especially in cells located near
the vascular wall. They are expressed in the intensifica-
tion of degranulation processes, especially severe degran-
ulation. As a result, wide perigranular spaces appear, the
volume increases the structure of the granules is disturbed,
and condensation of the granule contents is noted with
the formation of a conglomerate of small lumps. In tis-
sue basophils, there is a marked violation of the membrane
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integrity and the release of granules outside the cell. At
the same time, a nucleus with a wide perinuclear space is
manifested. Chromatin forms small lumps. Single mito-
chondria of small size, some with matrix clearance and de-
struction of individual cristae. The granular endoplasmic
reticulum is characterized by dilated tubes with uneven
contours and losing ribosomes, most of which are freely
located in the cytoplasm. The Golgi apparatus consists of
small elongated cisternae and small vesicles. Some cells
are characterized by cytoplasmic vacuolization and a de-
crease in the number of granules, the nucleus is well con-
toured. The cytoplasmic membrane remains intact. Mito-
chondria with matrix enlightenment.

On the third day of the posthypothermic period, the
most statistically significant difference in the diameters of
tissue basophils was observed (P < 0.01). Their volume,
area, and number significantly decreased. Particularly
pronounced changes were observed in cells located at a
small distance from the vascular wall. Thus, in the pap-
illary layer of the dermis, the number of these tissue ba-
sophils decreases by half and amounts to 2.08 + 0.83 per
arterioles, and in the reticular layer - 2.15 + 0.71. In the
hypodermis, the number of closely spaced tissue basophils
decreases threefold (2.38 + 0.68). The secretory activity of
closely spaced tissue basophils also increases significant-
ly. Thus, 59.96% of degranulating cells were found in the
papillary layer of the dermis. Of these, 8.53% were mildly
degranulated, 12.93% were moderately degranulated, and
38.42% were severely degranulated. In the reticular layer,
secretion processes also increase, especially to a high de-
gree. Here, 70.42% of degranulating tissue basophils can
be detected, 11.02% - with a weak degree, 13.73% - with
a moderate degree, and 45.67% - with a strong degree of
degranulation. In the hypodermis, almost all cells locat-
ed close to microvessels are degranulated (96.63%), with
16.08% being slightly degranulated, 21.65% being mod-
erately degranulated, and 58.91% being severely degranu-
lated. Degranulation indices are 0.62 in the papillary layer,
0.72 in the reticular layer, and 0.97 in the hypodermis.

Cells located at some distance from the vessels also
significantly decreased in number, although at a slower
rate than previous tissue basophils. Functional activity, on
the contrary, increased significantly, but to a lesser extent
than in previous tissue basophils. 53.21% of all tissue ba-
sophils were degranulated. Of these, 7.35% in the papil-
lary layer were slightly degranulated, 12.12% were mod-
erately degranulated, and 33.74% were severely degran-
ulated. In the reticular layer, the degree of degranulation
was 67.35%, 10.51% - with weakly expressed secretion,
13.14% - with moderately expressed, and 43.43% - with
strongly expressed. In the hypodermis, 88.35% of tissue
basophils were found in the state of secretion, with 15.92%
of them being of a weak degree, 21.06% of them of a mod-
erate degree, and more than half of them of a strong degree
(51.37%). The index of degranulation, respectively, was
0.53, 0.67, 0.88 in layers.

Tissue basophils far from the microvessels decreased
somewhat less in number. On the contrary, the processes of
degranulation increased significantly, especially its strong
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degree, although to a lesser extent than in the previous
cells, and in the papillary layer the number of degranulat-
ing cells was 52.76%, in the reticular layer - 64.22%, in the
hypodermis - 86.82%. Tissue basophils with mild degran-
ulation amounted to 6.08% in the papillary layer, 10.15%
in the reticular layer, and 15.03% in the hypodermis. With
moderate degranulation, respectively, in layers - 12.01%,
13.02% and 20.89%. With severe degranulation in the pap-
illary layer of tissue basophils there were 16.08%, in the
reticular layer - 21.65% and in the hypodermis most of
the cells were degranulated (58.9). Layer-by-layer degran-
ulation indices increased, which in the papillary layer was
0.53, in the reticular layer - 0.64, and in the hypodermis
-0.87.

At the ultrastructural level, one can also see a signifi-
cant reduction in the size of tissue basophils and a massive
release of granules outside of them. Almost all cells are de-
granulated, resulting in the appearance of a small cell with
a swollen nucleus and a small number of granules. In the
cytoplasm, there are mitochondria with destroyed cristae,
vacuolated tubes of granular endoplasmic reticulum, and
destroyed single cisternae of the Golgi apparatus. A signif-
icant number of micropinocytotic vesicles, multivesicular
bodies, and vacuoles are noted. In other tissue basophils,
processes of granulolysis are observed. The cells look re-
duced, with single granules and a significant number of
large vacuoles. Many cells die, which is accompanied by
destruction of the cytomembrane, as a result of which the
nucleus and granules lie free, scattered, mitochondria, en-
doplasmic reticulum, and Golgi apparatus are destroyed.

Such massive degranulation of tissue basophils leads
to the release of active amines (heparin, histamine), which
prevent blood clotting, dilate blood vessels, and promote
cell migration to the site of injury. In combination with
leukotrienes and other mediators, they cause the main clin-
ical symptoms of allergy: flushing, itching, urticaria, and
bronchospasm [5]. The process of releasing active amines
occurs when IgE binds to antigenic cellular determinants,
complement activation, platelet aggregation, or activation
of the kinin system, which likely leads to thrombocytope-
nia. Polynuclears damage small blood vessels as part of
this process. This releases endogenous pyrogens, which
often cause an increase in body temperature.

On the 14th day of development after the posthypo-
thermic period, a further increase (compared to the pre-
vious values) in the size of tissue basophils is observed.
Moreover, in the papillary layer, the average diameter,
volume, and area of cells increase faster, in contrast to the
reticular layer and hypodermis. There is an increase in the
number of tissue basophils, especially those located close
to the vascular wall in the papillary layer. The number of
tissue basophils distant from the walls of microvessels in-
creases slowly.

There were changes in the functional activity of vari-
ous tissue basophils. A decrease in degranulation process-
es was observed compared to the previous study period,
especially strong degranulation, with some increase in
weak secretion. The most pronounced changes could be
observed in cells located close to the vascular wall. At the
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ultrastructural level, granules in the cytoplasm of tissue
basophils have different shapes, sizes, and electron densi-
ties. Small-sized secretory granules with a granular matrix
are already appearing, indicating their new formation.

In other types of tissue basophils, secretory activity
decreased at a slower rate. In addition, during the lay-
er-by-layer study in the papillary layer, the number of de-
granulating tissue basophils decreased almost twice com-
pared to the previous period, while in the deeper layers
of the dermis and hypodermis, degranulation processes
decreased slowly. The morphometric study of tissue ba-
sophils located directly near the microvessels revealed
that 38.15% of them degranulated in the papillary layer,
57.13% in the reticular layer, and 67.11% in the hypoder-
mis. Whereas, 11.15% of them were found in the papil-
lary layer, 12.05% in the reticular layer, 12.98% in the
hypodermis, respectively, 12.03%, 13.69%, 15.73% with a
weak degree, and 14.97%, 31.39%, 38.47% with a strong
degree.

In other types of tissue basophils, the secretory activ-
ity of degranulating tissue basophils located at a distance
of 10-12 um from the vessel decreases in number, and
the papillary layer make up 3.67%, in the reticular layer
- 52.02%, in the hypodermis - 61.93%. Of these, 11.11%
can be found in the papillary layer, 1.59% in the reticular
layer, and 12.71% in the hypodermis, respectively, with a
mild degranulation in layers of 1.07%, 13.11%, 15.21%,
and with a strong degranulation - 10.49%, 29.42%, and
39.21%.

The number of degranulating tissue basophils remote
from the vascular wall decreased in the papillary layer to
28.63%, in the reticular layer to 50.68%, and in the hypo-
dermis to 59.66%. At the same time, cells with weak de-
granulation make up 10.05% in the papillary layer, 11.08%
in the reticular layer, 12.03% in the hypodermis, respec-
tively, with moderate degranulation - 19.95%, 12.65%,
and 15.06%, with strong degranulation - 8.63%, 30.05%,
39.57%. Degranulation indices also decreased layer by
layer, especially in tissue basophils located close to the
microvessels of the papillary layer (0.38). The degranu-
lation index was 0.57 in the reticular layer and 0.67 in the
hypodermis.

At the ultrastructural level, an increase in the number
of granules characterized by significant polymorphism is
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noted in the cytoplasm of tissue basophils. Some of them
are electronically transparent, others have a dense con-
tent. The mitochondria are oval in shape, some of them
with areas of lumen. Their number increases significantly.
The granular endoplasmic reticulum is well defined and
consists of numerous tubules with ribosomes attached to
them. The Golgi apparatus looks like cisterns with elec-
tron-dense contents. At the same time, degranulation pro-
cesses are still significantly expressed in tissue basophils.
You can also see cells with massive degranulation, intra-
cellular granulolysis, and destroyed tissue basophils.

Conclusions. Thus, in the study of the effect of gen-
eral deep hypothermia on tissue basophils of different skin
layers, we concluded that immediately after cold exposure,
massive degranulation of tissue basophils, especially those
located directly near the vascular wall, occurred.

We noted the most pronounced changes from the
third day of the posthypothermic period, which was man-
ifested by almost 100% degranulation of tissue basophils
located close to the vessel wall, and to a severe degree. At
the electron microscopic level, swelling of all structural
components of the microvascular wall can be seen, which
leads to hypoxia and further aggravation of blood circula-
tion and transcapillary metabolism disorders.

Normalization in the microcirculatory system be-
gins on the fourteenth day of the posthypothermic period,
which correlates with an increase in the number of tissue
basophils with a simultaneous tendency to a decrease in
degranulation processes.
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Pe3tome. 3a nanumu JiteparypH, MIKipa — 11€ He TiJIbKH MOKPHB OpraHi3My, ajie 1 HeloCTaTHO BUBYCHUIT OpraH,
1110 3HAXOJIUTHCS Ha MEXI1 30BHIIIHBOIO 1 BHYTPIIIHBOTO CEPEIOBUINA, TICHO OB’ 13aHUH 3 yCiMa BHYTPIIIHIMU OpraHaMu
1 TIepLIMM pearye Ha pi3HI 30BHILIHI i BHYTPIIIHI 3MiHHM. 3a JaHUMH JITEpaTypH, IIKipa aKTHBHO pearye Ha 30BHIIIHI
(baxropu.

BaxnuBe npakTHiHe 3HAUYCHHS MalOTh JIaHi PO BIUIMB Pi3HUX (haKTOPIB 1 HA MOMYJSIII0 TKAHUHHUX 0a30(iiiB.
Ix 11e Ha3MBaIOTH «pEryNATOPAMH TKAHWHHOTO TOMEOCTa3y KOPOTKOAUCTAHTHOT /Iii», OCKINbKM JIOBEAEHO, 10 TKAHUHHI
6a30(]ii aKTUBHO BIAMOBIZAI0TH HA 30BHIIIHI Ta BHYTpIllHI BIuMBY. Ha nanuii yac, B 3Ha4HIN Mipl BUBYSHHUH CTaH TKa-
HUHHUX 0a30(1JIiB ITpU PI3HOMAHITHUX 3aXBOPIOBAHHSIX, OJTHAK X 3MIHHU MPH Ji1 X0I00BOT0 (haKkTopa A0CIIIKEHO MaJIo.
BiacyTHicTh KOMILIEKCHOTO MOP(GO(YHKIIIOHATBLHOTO MiIXO/Y A0 BUBYCHHSI TKAHMHHUX 0a30(iIiB IPH BILIMBI XOJI0O/I0-
BOro (pakTopa He JTI03BOJIMIIU JI0 IIbOTO Yacy PO3KPHUTH 0arato acrieKTiB MaToreHe3y pO3BUTKY 3MiH IIPH JaHOMY BILTHBI.

ToMmy MeToI0 JaHOTO JTOCIIKEHHS O0yJI0 BCTaHOBUTH MOP(]O- QYHKIIOHATBHUI CTaH TKAHUHHUX 0a30(1IiB pi3HUX
HIapiB IIKIPH TPH 3arajbHiil MMOOKIH rimorepmii.

Binpa3y micist X010/10BOTO BILIMBY BiZIMIYa€ThCsl MACHBHA JIETPAHYIISIISI TKAHUHHUX 0a30(i1iB, 0COOINBO THX, IO
3HAXO/SAThCA Oe3rocepeHbo O1J1s CTIHKM cynuH. HaitOlibI BUpa)eHi 3MiHM MU BiJIMITHIIU 3 TPETHOI I0OM TOCTTINOTEp-
MIYHOTO Tepiony, 1o npossisiocs Maibke 100% aerpanynsiielo TKAaHUHHUX 0a30(1IiB, sSKi 3HAXOAWINCH B Oe3rmoce-
pelHiii OIM3KOCTI 10 CTIHKU CY/IUH, IPUYOMY CHIIBHOTO CTyTeHs. Ha elnekTpOHHOMIKPOCKOIIIYHOMY PiBHI MOXKHA OaunTH
HaOPsIK BCIX CTPYKTYPHUX KOMIIOHEHTIB MIKPOCYAMHHOT CTIHKH, 110 MPU3BOAMTH 0 TIMOKCIi 1 HOAANBIIOrO MONTHOICHHS
HOPYILICHHS KPOBOOOITY 1 TpaHCKamisipHoro ooMiny. Takoxk MO)KHa OQU4MTH 3HAYHE 3MEHILICHHS! PO3MIpiB TKAHMHHUX 0a-
30(iJIiB Ta MacOBUl BUXIJ] rpaHy 3a iX Mexi. Maiixe BCl KJIITHHH JeTPaHy/I0l0Th, BHACIIIOK YOro HaOyBalOTh BUTIISIY
HEBEJIMKOI KJIITHHHU 3 HAOPSIKIIMM SIPOM 1 HE3HAYHOIO KUTBKICTIO TPaHyII.

Hopmaurizanist B 1aHKax MIKPOLUPKYJIATOPHOTO pyciia MOYHHAETHCS 3 YOTUPHAIISTOT I0OH MTOCTTINOTEPMIYHOTO T1e-
piozy, 1110 KOPEIIOE 31 30LIBIICHHSIM KUIBKOCTI TKAHWHHUX 0a30()1TiB 3 OJHOYACHOIO TEHACHIIIEIO JI0 CIIaJaHHS ITPOIIECiB
JCTPAHYJISILIIT.

BucnoBku. JlocnipKyouu BIUTMB 3arajibHOT IIMOOKOT rinoTepMii Ha TKaHUHHI 0a30(ijaK pi3HUX 1IapiB MIKIPH, MU
JUHIIT BUCHOBKY, 110 BijIpa3y Miciis BIUIMBY XOJIO/y BiJIOYBA€ThCsl MaCHBHA JACTPAHYJIALIS TKAHUHHUX 0a30(iiB, 0co-
0JIMBO THX, IO PO3TAIIOBaHI OE3M0CEePEHBO OISl CTIHKH CY/MH.

Haii0inbi BupaskeHi 3MiHH MU BiA3HAYAJIH 3 3-1 100U MOCTTIMOTEPMIYHOTO TIEPIOAY, 110 MPosBIsLIocs Maike 100%
JIeTpaHyJIsILI€I0 TKAHHHHUX 0a30(]1IiB, pPO3TalIOBAHUX OJIM3BKO JI0 CTIHKH CYJMHH, IPHUOMY Y BUpaXKeHOMY cTyreHi. Ha
€JIEKTPOHHOMIKPOCKOITIIYHOMY piBHI BUIHO HAOyXaHHS BCIX CTPYKTYPHHX KOMIIOHEHTIB MIKPOCYANHHOT CTIHKH, IO MPHU-
3BOJIUTB JIO T1MOKCIT Ta MOJAIBIIOTO MOTIPIICHHS KPOBOOOITY Ta MOPYILEHb TPAHCKAMISIPHOTO 0OMIHY.

Hopwmauizanist B cucteMi MiKpOLUPKYIISIIT TOYMHAETHCSI HA YOTUPHAISITY JOOY MOCTTIOTEPMIYHOTO MEepioy, 110
KOPEJTIOE 31 301IBIIEHHSIM KIIBKOCTI TKAHUHHUX 0a30(1iB 3 0JJHOYACHOIO TEHJICHIIIEI0 /IO 3MEHIICHHSI TIPOLECIB Jierpa-
HYJISILIT.

KirouoBi cjioBa: 1rapu Imkipu, TKaHWHHI 0a30(hiau, 3aranbHa IIMOOKA TIOTEPMIisi, MIKPOIUPKY/ISTOPHE PYCIIO,
TPaHCKAMUISIPHUI OOMiH, KIIITHHA.

Crarra Hagiinma B pegakmiro 20.03.2025 p.
Crarts npwmitasita 1o Bugaasas 02.06.2025 p.
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