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The study of the role of viral-bacterial associations in the etiology of acute intestinal
infections is considered new to medical microbiology. The purpose of the study was to
determine the effect of viral-bacterial associations on the manifestation of virulence of
pathogens and the degree of development of structural-morphological disorders of the
internal organs in animals with antibiotic-induced dysbiosis. In a study of 210 white
laboratory mice, BALB/c lines formed dysbiosis using antibacterial agents (ampicillin,
gentamicin, metronidazole) followed by simulation of the experimental infection. To
simulate salmonella infection, mice were infected with a clinical strain of Salmonella
typhimurium intraperitoneally. Similarly, the animals were infected with Coxsackie B3
test culture virus (dose 10° TCD, ). The sensitivity of mice to Coxsackie B and salmonella
viruses was examined for mortality and disease characteristics. The animals were
removed from the experiment 24 h after infection, electronically microscopically studied
structural and morphological changes of the internal organs were performed. There
was no statistically significant difference in morbidity (23.33-26.66 %) and mortality
(16.66-20.0 %) of mice infected with Coxsackie virus with dysbiotic disorders and
preserved microflora. Dysbiotic conditions have been shown to lead to associated
viral-bacterial infections in animals and, accordingly, an increase in the incidence of
disease and death in experimental animals. Against the background of disturbance of
the composition of the normal intestine microbiota in viral bacterial infections,
pronounced degenerative changes in the internal organs of animals were established,
with signs of generalization. Electrogram data showed the appearance of activation of
immunocompetent cells of the body in viral-bacterial infection in animals with impaired
intestine microbiocenosis.

Keywods: antimicrobials, bacteria, viruses, dysbiosis, intestinal microbiocenosis,
intestinal infections.

Introduction

Acute intestinal infections (All) remain one of the world's
most pressing health care issues [19]. According to WHO,
about 1.7 billion cases of acute diarrhea are reported
annually alone in children [1]. Among microorganisms of
bacterial nature, the main agents of All are representatives
of the family Enterobacteriaceae [14, 15]. Viruses are also
important etiologic factors of All in children, especially in
early childhood. Viruses are the cause of acute
gastroenteritis due to noroviruses, which account for almost
a fifth of All; rotaviruses, especially in young children, cause
more than 200,000 deaths annually worldwide [1, 6, 8].
Enteroviruses also occupy a significant niche in this respect
[9, 13].

An important part of the All problem is associated
infections due to the impact of microorganisms of different
species. In recent years, there has been evidence of an
increase in the number of such infections, including virus-
bacterial infections, especially in the young group.
According to scientific literature, it is known that in the
conditions of the present virus-associated intestinal
infection is recorded in 80-90 % of cases [10].

The issue of viral-bacterial associations is not new to
medical microbiology. Back in the middle of the last century,
Academician G. Burgwitz proved the ability of yeast cells
under the influence of the virus to change their
morphological and physiological properties [16]. Interesting
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and valuable, especially for practical medicine, is the
degree of manifestation of virulent properties of pathogens
in conditions of mixed infection. The enhancement of the
pathogenic effect of one microorganism by another has
been repeatedly shown in experiments aimed at
determining virulence [18]. It should be noted that some
virulent bacterial strains, in contrast to avirulent, on the
contrary, can have an inhibitory effect on the reproduction of
viruses, although in general, viral-bacterial associations
are more often characterized by mutual enhancement of
pathogens of both microorganisms [5].

However, if the issue of viral-bacterial associations is
generally studied extensively, the idea of modeling the
pathogenic impact of such associations on animals with
dysbiosis is new. This is extremely important today also
because the problem of impaired composition of the
intestinal microflora is of particular importance in
connection with the growth of chronic diseases of the
digestive system, as well as the widespread use of
antibiotics. Undoubtedly, the gastrointestinal tract is an
environment for one of the most complex microbial
ecosystems and further research in this area will open up
new opportunities for the treatment of infectious diseases.

The purpose of this work is to investigate the effect of
viral-bacterial associations on the manifestation of
virulence of pathogens and the degree of development of
structural-morphological disorders of the internal organs
in animals with antibiotic-induced dysbiosis.

Materials and methods

The research subjects were white laboratory mice of
the BALB/c line. In total, 210 mice were used in the
experiment, which were bred in the vivarium of Bogomolets
National Medical University.

Antibacterial drugs were used to form dysbiotic
conditions, the daily dose of which for animals was 10 mg
for ampicillin and metronidazole, and 2.9 mg for gentamicin
[3]. The simulation of experimental infections was started
48 hours after discontinuation of antibacterial agents for
dysbiosis formation. Experimental salmonellosis was
modeled by infecting mice with a pathogenic strain of
Salmonella typhimurium isolated and identified at the Kyiv
City Clinical Hospital No. 4 (Clinical Isolate No. 7683). The
infection of the animals with bacteria was performed
intraperitoneally (i/p) in a volume of 0.5 ml (1 billion
microbial bodies) per person. Coxsackie B3 viruses were
used as test viruses. Infection of animals by viruses was
also performed intraperitoneally at a dose of 10° TCD,, per
animal.

All experimental animals were divided into 7 groups
(30 animals in each group). Group 1 - animals with no
dysbiotic disorders infected with Coxsackie B3; group 2 -
animals with no dysbiotic disorders, infected with
salmonella; group 3 - animals with no dysbiotic disorders,
infected with Salmonella and Coxsackie B3; group 4 -
animals with dysbiosis infected with Coxsackie B3; group

5 - animals with dysbiosis infected with salmonella; group
6 - animals with dysbiosis infected with Coxsackie B3 and
salmonella; group 7 - intact, control. The observation period
for animals was 21 days. The comparative susceptibility of
mice to Coxsackie B virus and salmonella was studied in
terms of mortality and disease (decreased activity, lethargy,
trembling, furiousness, diarrhea). The death of animals
when infected with Coxsackie B3 virus was observed for 3-
6 days, and for Salmonella infection for 3-4 days. Removal
of some animals from the experiment and study of structural
and morphological changes of internal organs were carried
out 24 hours after infection.

For electron microscopic examination, small intestine,
spleen, and liver pieces of 1 mm?® size were selected. They
were first fixed with a buffer solution of glutaraldehyde retainer
for 1 h, then, after washing with buffer, was fixed for 1 h with
a buffer solution of 1% osmium tetroxide. The sections were
obtained using glass knives on an ultramicrotome "LKB III"
(Sweden) and examined using an electron microscope
"PEM-125" (Ukraine). Before microscopy, sections were
counterstained with uranyl acetate and lead citrate according
to the standard procedure.

According to the results of the study, statistical
processing was carried out using the software for statistical
data processing Microsoft Excel 2016 and "Statistica 5.5"
(owned by the Pirogov National Technical University,
licensed number AXXR910A374605FA). Probability
analysis was performed by Student's t-test. The difference
between the indicators was considered statistically
significant when the probability of the null hypothesis was
less than 5 % (p<0.05).

Results

The study found that there was no statistically significant
difference in the incidence and mortality of animals in groups
of mice with dysbiotic disorders and animals with persistent
microflora infected with Coxsackie virus: the mortality of
mice in both groups was determined in the range of 16.66-
20.0 %, and diseases were observed in 23.33 % of cases
in animals with preserved microflora and in 26.66 % of
cases in animals with dysbiosis (Table 1).

It was proved that in the group of animals with preserved
microflora the mortality was 16.66 %, and in the group of
animals with dysbiosis it increased by 6.66 % and was
23.33 %, while the incidence of infection in the group of
animals with preserved microflora was 20.0 %, and in
animals with dysbiosis - 30.0 %.

In the group of animals in which virus-bacterial
infections were modeled against the background of
pronounced antibiotic-induced dysbiosis, there was an
increase in the death of animals by 20.0 % and an increase
in the incidence of disease by 16.66 %, compared with the
group of experimental animals with viral-bacterial infections
conducted the experiment without the formation of dysbiotic
states (see table. 1).

Electron microscopic examination of internal organs
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Table 1. Comparative sensitivity of mice with intestinal dysbiosis to Coxsackie B3 viruses, salmonella and their combinations.

Animals with preserved microbiocenosis Animals with dysbiosis
. i coxsacks B3 salmonella coxsacks B3 + coxsacks B3 salmonella coxsacks B3 +
Maniestaton (n=30) (n=30) salmonella (n=30) (n=30) (n=30) salmonella (n=30)
abs. % abs. % abs. % abs. % abs. % abs. %
Death 5 16,66 5 16,66 7 23,33 6 20,0 7 23,33 13 43,33
Signs of illness 7 23,33 6 20,0 9 30,0 8 26,66 9 30,0 14 46,66
No changes 18 60,0 19 63,33 13 43,33 16 53,33 14 46,66 3 10,0

Notes: the figures in the table indicate the average frequency of detection of a feature, abs. and %.

Fig. 1. Electron micrograph. The intestine of mice with dysbiosis
after infection with Coxsackie B virus and Salmonella typhimurium.
Desquamation of microvilli of epitheliocytes (1), cytoplasm filled by
autophagosomes (2) and lysosomes (3). Magnification x19200.

(liver, spleen and small intestine) of animals with preserved
microflora infected with Coxsackie B virus (experimental
group 1) revealed no pathological changes.

As a result of the study of samples of internal organs (liver,

H
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Fig. 3. Electron micrograph. The intestine of mice with dysbiosis after infection with Coxsackie -
B and Salmonella typhimurium: intestinal lumen (1), epitheliocytes microvilli (2) (A),
eosinocytes in the inflammatory zone (3) (B). Magnification x12000 (A), x9600 (B).
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Fig. 2. Electron micrograph. The intestine of mice with dysbiosis
after infection with Coxsackie B and Salmonella typhimurium:
lymphocyte (1), reticular cells with apoptotic bodies (2).
Magnification x12000.

spleen and small intestine) in the intestines of laboratory
animals with dysbiosis after viral-bacterial infection, marked
structural changes were recorded, which were manifested by
total desquamation of microvilli, plasma membrane
smoothness, mitochondrial swelling
and autophagosome formation
(Fig. 1).
_ In some enterocytes, signs of
}., development of pronounced apoptotic
. changes were observed, which were
accompanied by compaction of
cytoplasm, organelles, and formation
of apoptotic bodies, which shifted to
the apical membrane and were
removed from a number of epithelial
t 4 cells (Fig. 2).
; Microbial cells were detected
both in the epithelial lining of the
mucous membrane and in the lumen
i of the intestine surrounded by mucus
| and cellular detritus (Fig. 3A). Signs
' of minor disorders in the
. hemomicrocirculatory bed and
| dystrophic changes in the mucous
membrane and submucosal basis
of the intestine were noted. The
migration of neutrophils, monocytes
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Fig. 4. Electron micrograph. The spleen of mice with dysbiosis
after infection with Coxsackie B and Salmonella typhimurium:

accumulation of white pulp lymphoblasts (1). Magnification x11200.

and lymphocytes into the intestine interstitium, expansion
and swelling of the interstitial space, in which free microbial
cells were found (see Fig. 3A, B). Activated macrophages
were detected in these sites, in the cytoplasm of which
microbial bodies were present with no signs of destruction,
which should be considered a phenomenon of
endocytobiosis. Dystrophy of superficial epitheliocytes and
an increase in the number of neutrophils were also noted.
The accumulation of microorganisms in the cytoplasm of
epitheliocytes with predominant localization around the
nucleus has been determined. In addition, increased
infiltration of the mucosa by macrophages was noted.

In animals with dysbiosis, changes in the
morphofunctional state of the organs of the immune
system were also observed in virus-bacterial infection, in
particular in the spleen a decrease in the volume fraction

Fig. 6. Electron micrograph. The spleen of mice
B virus and Salmonella typhimurium. T-lymphocyte (1), giant cell with inclusions in the
cytoplasm (2) (A), atrophy of epithelial cells at the periphery of the granuloma surrounded
by lymphoblast (3) and macrophage (4) (B). Magnification x7000.
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Fig. 5. Electron micrograph. The spleen of mice with dysbiosis
after infection with Coxsackie B virus and Salmonella typhimurium.
Plasmocytes (1), macrophage fragment (2). Magnification x11200.

of periarterial lymphoid clutches and an increase in the
proportion of light centers of lymph nodes (Fig. 4) were
detected.

The introduction of salmonella to animals in the spleen
tissue revealed ultrastructural signs of an increase in the
number of lymphoblasts, plasma cells with enlarged
tubules of the granular endoplasmic reticulum (Fig. 5).

Studies of the morphological structure of the spleen
under these conditions allowed us to establish the signs
of epithelioid cell granuloma formation. The latter were
formed by giant, centrally located granuloma hypertrophic
and atrophic epithelial cells located along its periphery.
Specific inclusions were recorded in the cytoplasm of such
cells. It was found that giant cells were usually surrounded
by immunocompetent cells (lymphocytes, macrophages,

etc.; Fig. 6A, B).

‘?5’@—@5% 'ﬁ, experimental mice Coxsackie virus
' j and salmonella in the liver, necrotic
}E"" i . changes in the enlightenment of
i the nuclei due to the violation of the
ratio of eu- and heterochromatin
were recorded. The cytoplasm of
such cells was characterized by
complete or partial cytolysis,
dissolution in the main cytosol (Fig.

7A-D).

The death of most organelles
was noted. Mitochondria were
condensed and partially or
completely subject to lysis. The
tubules of the granular and
agranular endoplasmic reticulum
were flattened and destructively
changed, and the granular mesh
lost ribosomes. These changes
were indicative of generalization.
Destructive changes of sinusoidal
capillaries were also recorded.

As a result of the introduction of

ackie
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Fig. 7. Electron micrograph. Liver of mice with dy

capillaries (2). Magnification x12000.

Discussion

The use of laboratory animals gives the opportunity to
obtain information as close as possible to the human body
regarding the features of the pathogenesis of infection,
clinical symptoms, immune response or other components
of the complex response of the organism to infection.
However, modeling of enterovirus infections in animals has
certain features that are primarily due to their selective
sensitivity to particular types of enteroviruses. Thus, for
Coxsackie B viruses effective models are laboratory mice
of 1-3 days of age, among polioviruses only 2 serotypes
cause clinical symptoms in adult mice, and only with
parenteral administration, and to mouse ECOS viruses
are not at all sensitive [2, 7, 11, 12]. In general, it should be
noted that despite the presence of a certain amount of
scientific work on modeling of enterovirus infection in animals,

DTN L
sbiosis after infection with Coxsackie B
virus and Salmonella typhimurium. Necrotic changes in hepatocytes (1) and sinusoidal

detailed information on the features of
the course and factors affecting the
infection process is not enough [17].

The choice of the Coxsackie B3
serotype to model infectious processes
is due to its proven virulence for mice
and clear multiorgan tropism, which
allows one to investigate the effect of
viral infection on different organs and
systems within one block of
experiments. In the simulation of
experimental salmonellosis, the
mortality of animals in the experiments
was slightly lower compared to the data
of other scientists who noted the
animal's death at about 50 % [4].

However, on the basis of a
comparative analysis of the
ultrastructure of the liver, spleen and
small intestine, the appearance of
pronounced changes in the internal
organs under conditions of viral-
bacterial infection was established,
which gave reason to believe that the
dysbiotic disorders significantly
exacerbate this process. In particular,
they cause disorders of the
morphofunctional state of the organs of
the immune system, in particular the
spleen.

Apparently, the introduction of
salmonella to mice leads to activation
of immunocompetent cells of the
spleen, which is manifested by an
increase in the number of detected
lymphoblasts, plasma cells with
enlarged tubules of the granular
endoplasmic reticulum, where gamma-
globes are known to be produced.

Our findings indicate that viral
bacterial infection often leads to the formation of epithelioid
cell granuloma in the spleen. As is known, such granulomas
are giant cells, consisting of hypertrophic, located in the
center of the granuloma, and atrophic at its periphery
epithelial cells. In the cytoplasm of such cells there are
specific inclusions, as a rule, giant cells are surrounded
by lymphocytes, macrophages or other immunocompetent
cells.

According to the data obtained in the study, it was proved
that the infection of the body with the Coxsackie virus and
Salmonella is accompanied by the appearance of
significant morphological changes both in the sinusoidal
capillaries of the liver and in hepatocytes. The morphological
picture is characterized by necrotic changes, which are
ultrastructurally accompanied by damage to cell nuclei,
cytolysis and death of most organelles. It is common
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knowledge that such changes in the liver may have a focal
character, but when modeling these viral-bacterial infections
against the background of dysbiotic disorders, we observe
their generalization.

Conclusions

1. Dysbiotic conditions contribute to the development of
associated, in particular virus-bacterial infections in
animals, which is primarily manifested by an increase in
the incidence and increase in the frequency of
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MO[EOBAHHS BIPYCHO-BAKTEPIANBbHUX IHOEKLIA HA TNl AHTUBIOTUKOIHAYKOBAHOIO AUCEIO3Y KULLIKIBHUKA
Bo6up B.B., CmeyeHko J1.0., llupo6okoe B.[., Kpusoweesa O.l., Hazap4yk O.A., lMoHssimosecbkkuli B.A., Yyxpal C.M.

BusyeHHs poni gipycHo-bakmepianbHux acouyiayil 8 emionoeii 2ocmpux KUWKosux iHeKyil esaxarmp HOBUM Ofisi MeOUYHOT
Mmikpobionoeii. Memoto docnidxeHHs1 Byno 8U3Ha4YeHHs1 8rusy eipycHo-bakmepianbHUX acouiauili Ha npose eipyneHmMHocmi 36yOHUKi8
ma cmyniHb Po38UMKY CMPYKMYpPHO-MOPhOI02iYHUX MOPYUWeHb 8HyMPIiWHIX op2aHie y meapuH 3 aHmubiomukoiHOykoeaHumM 0ucbio3om.
Y QocnidxeHHi Ha 210 6inux nabopamopHux muwax niHii BALB/c ¢popmysanu ducbio3 3 sukopucmaHHsIM aHmubakmepianbHUX
npenapamis (amMniyuniH, eeHmamiyuH, MempoHida3or) 3 nodanbwum (d4epe3 48 200) Modero8aHHAM eKcriepuMeHmarbHOI iHGeKyji.
[ns modentosaHHs iHQeKUIT carnbmMoHenbo3y muwel iHgikysanu KniHivHum wmamom Salmonella typhimurium eHympiuwHb004Yepe8UHHO.
AHanoeiqHo 8UKOHy8aru iHiKyesaHHsI meapuH mecm-Kynbmypoto sipyca Kokcaki B3 (0o3a 106 TL|[50). Busyanu 4ymnugicmb muweul
0o sipycie Kokcaki B ma canbMOHes 3a rnokasHukaMu CMepmHOCMi ma Hasi8HICMI0 O3HaK 3axeoptosaHHs. Bueodunu meapuH i3
docnidy yepes 24 200 nicrisi iHQIKysaHHS, eneKmpOHHO-MIKPOCKOMIYHO 8ugyanu CmpyKmypHO-MOPGOI02iyHi 3MiHU 8HYMPIWHIX op2aHis.
BcmarosneHo 8idcymHicmb cmamucmuyHO 3Hadyuoi pidHuyi 3axsoprosaHocmi (23,33-26,66 %) ma cmepmHocmi (16,66-20,0 %)
muwel, iHgbikosaHux sipycom Kokcaki, 3 ducbiomuyHumu posnadamu ma 3i 36epexeHoro mikpogrioporo. [losedeHo, wo oucbiomuyHi
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cmaHu npu3sodunu 0o acouiliosaHux gipycHo-bakmepianbHUX IHGEeKUil y meapuH, ma, 8i0rnosiGHO, 3pocmaHHs Yacmomu rposigig
x80pobu ma 3acubeni ekcriepuMeHmanbHUX meapuH. Ha ¢poHi nopyweHHss cknady HOpMasnbHOI MIKPOGh/IOpU KUWKIBHUKA rpu 8ipyCHO-
bakmepianbHUX IHGbeKUisX 8CmaHo8UIU 8UPaxeHi 0e2eHepamusHi 3MiHU Yy 8HYMPILUHIX Op2aHax meapuH 3 O3HakaMu 2eHepariizauii.
HaHi enekmpoHozpam 3aceioqurnu nosisy 03HaK akmueauil iMyHOKOMIemeHmMHUX KIimuH 8 opaaHi3Mi fpu eipycHo-bakmepianbHil
iHgbekyii y meapuH 3 nopyuweHuUM MikpobioUeHO30M KUWKIGHUKA.

KntouoBi cnoBa: aHmumikpobHi npenapamu, 6akmepii, sipycu, ducbio3, MikpobiOYeHO3 KUWKIBHUKa, KUWKO8I iHGheKuil.

MOLENTMPOBAHUE BUPYCHO-EAKTEPUATIbHBIX UHOEKLIMA HA ®OHE AHTUBMOTUKOUHAYLUPOBAHHOIO AUCEMO3A
KULLIEYHUKA

Bob6bip B.B., Cme4yeHko JI1.A., LLlupo6okoe B.I1., Kpueoweeea O.N., Hazapuyk A.A., [NoHsmoeckuli B.A., Yyxpai C.M.
U3yyeHue ponu supycHo-bakmepuarbHbIX accoyuayuli 8 3muonoauu 0CmpbiX KUWEYHbIX UHGheKUyul cHumarom Ho8biM 0118 MeOUUUHCKOU
mukpobuonoauu. Llenbio uccnedosaHus 6bino onpedenieHue 8USHUS 8UPYCHO-6akmepuarbHbIX accoyuayull Ha rnposesieHue
supyneHmHocmu 8o3bydumenel U cmeneHb pa3gumusi CMpyKmypHO-MopghorI02u4ecKUX HapyWeHUl 8HyMpPEeHHUX 0paaHo8 y XUBOMHbIX
¢ aHmubuomukouHAyyuposaHHbIM ducbuo3dom. B uccnedosaHuu Ha 210 6erbix nabopamopHbIX Mblwax nuHuu BALB/c ¢oopmuposanu
Oucbuos ¢ ucnonb3osaHueM aHmubakmepuarsnbHbIX rpenapamos (aMnuyuiiuH, eeHmamuyuH, MempoHudasors) ¢ nocnedyrouum
(yepes 48 4) modenuposaHueM 3KcrepuMeHmanbHol uHgekyuu. [nsa modenuposaHus UHeKyuu calbMOHersie3a Mbiwel
UHGbuyuposanu kKnuHudeckum wmammom Salmonella typhimurium eHympubprowUuHHO. AHano2u4yHO 8bIMOMHANU UHUYUpPOo8aHue
JKUBOMHbBIX mecm-Kynbmypou eupyca Kokcaku B3 (0o3a cocmasuna 106 TL[J50). N3ydanu dyyecmeumenbHOCMb Mbiwel K aupycam
Kokcaku B u canbMoHersnn no rokasamessiM CMepmHoOCmuU U Hamuyuto rnpusHakos 3abornesaHusi. Bbigeodunu xueomHbIx U3 ofbima
yepes 24 4 nocre UHULUUPOBaHUS, 3/IEKIMPOHHO-MUKPOCKOMUYECKU U3y4Yanu CmpyKmypHO-Mopghorno2udecKue USMeHeHUs1 8HYMPeHHUX
opzaHo8. YcmaHOo8/1eHO omcymemeue cmamucmuyecku 3Hayumol pasHuubl 3abonesaemocmu (23,33-26,66 %) u cmepmHocmu
(16,66-20,0 %) mbiwel, uHghuyuposaHHbIx supycom Kokcaku, ¢ ducbuomuyeckumu paccmpoticmeamu U ¢ COXpaHeHHOU MUKPoghiopol.
HokasaHo, ymo ducbuomuyeckue CoCMosIHUSI MPu8odUsIU K accouyuupo8aHHbIM 8UPYCHO-bakmepuarbHbIM UHEKUUSM Y KUBOMHbIX,
U, COOM8EMCMEEHHO, POCMy Yacmomel rposieneHull 6one3Hu u subenu sKkcrepuMeHmarnbHbIX XU8OMHbIX. Ha ¢oHe HapyweHus
cocmasa HopMarnbHOU MUKPOGIOPbI KUWeEYHUKa npu 8upycHo-6akmepuarnbHbiX UHGEKUUSX yCmaHOo8/1eHbl 8blpaXxeHHble
OeceHepamugHble USMEHEHUS 80 8HYMPEHHUX Op2aHax XU8OMHbIX C MpusHakamu 2eHepanusayuu. [laHHble 35iekmpoHoepaMm rokasanu
rosigrieHuUe rnpu3HaKoe akmusayuu UMMYHOKOMIeMEHMHbIX KIIeMOoK 8 Op2aHU3Me rpu 8upycHo-b6akmepuanbHOU UHGOeKUUU Y XUBOMHbIX
C HapyweHHbIM MUKPOOUOUEHO30M KUUWEYHUKA.

KnroueBble cnoBa: aHmuMuKkpobHble ripenapamsl, bakmepuu, supychbl, OucbuO3, MUKPOBUOUEHO3 KUWEYHUKa, KUWEYHbIe UHGheKyuu.
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