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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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yelis dazianebebi infeqciiT (n=86) da infeqciis 
gareSe (n=54). standartuli imunohistoqimiuri 
meTodiT gamovlenilia markerebi: Ki67, Cas3, Bax 
da ER. 
kvlevis Sedegebma aCvena, rom pro-apoptozuri 

cilis Cas3-is eqspresia mniSvnelovnad mcirdeba, 
xolo anti-apoptozuri cilis Bax-is eqspresia  
izrdeba saSvilonos yelis intraepiTeluri neo-
plaziebis progresiis procesSi orive sakvlev 
jgufSi. Bax-is eqspresia negatiur korelaciaSia 
Cas3-is (r=-42.4, p<0.05) da ER eqspresiebTan (r=33.4, 

p<0.05) da pozitiur korelaciaSia prolifera-
ciuli markeris Ki67-is eqspresiasTan (r=56.3, 
p<0.05). kvlevis Sedegebma gamoavlina, rom Bax-is 
momatebuli eqspresia da Cas3-is dakargva, iseve 
rogorc momatebuli Ki67 proliferaciuli in-
deqsi sarwmunod aris dakavSirebuli saSvilos-
nos yelis intraepiTeluri neoplaziebis kar-
cinomad progresiasTan. Sesabamisad, aRniSnuli 
cilebis eqspresia SesaZlebelia gamoyenebuli 
iyos saSvilonos yelis intraepiTeluri neopla-
ziebis progresiis markerad.

MORPHOLOGICAL CHARACTERISTICS OF SMALL INTESTINE MUCOSA IN DYSBIOSIS 
AND AFTER ITS CORRECTION BY PROBIOTICS AND ENTEROSORBENTS

1Bobyr V., 1Stechenko L., 1Shyrobokov V., 2Nazarchuk O., 3Faustova M.

1Bohomolets national Medical University, Kyiv; 2national Pirogov Memorial Medical University, Vinnitsa; 
3Ukrainian Medical stomatological academy, Poltava, Ukraine 

Through the recent years, the world medical community has 
been demonstrating an increasing interest in studying normal 
human microbiota. Nowadays the term “normal microbiota” is 
more commonly replaced by the term “microbiome”, proposed 
in 2001 by an American geneticist Joshua Lederberg [1]. The 
human microbiome is known to be involved in some essential 
biological processes: it protects against harmful germs and 
compounds; it produces considerable impact on the structural 
and functional state of the internal organs, on the immune sys-
tem, as well as plays an important role in regulating some vital 
functions. It should be emphasized that the advance in studying 
microbiome and its role in maintaining human overall health is 
considered as one of the key achievement in modern biology and 
medicine. The editorial board of one of the most significant and 
authoritative scientific journals, science, has acknowledged the 
study of the human microbiome as one of the greatest scientific 
successes in the first decade of the 21st century [2-5].

Considering the importance of the microbiome for human 
health, the issue of its physiological functioning is attracting 
a growing attention from researchers and practitioners. Recent 
scientific reports have convincingly shown that from 70% to 
90% of the world population suffers from dysbiosis of varying 
degrees that, undoubtedly, corroborates their social and envi-
ronmental significance [6,7]. At present, dysbiosis is defined as 
a state of imbalance in the microbial ecosystem, i. e. there is 
simultaneous impairment of the normal functioning and mecha-
nisms of interacting between its major components: a macroor-
ganism and indigenous microbiota associated with the mucous 
membranes of the cavities and skin [8].

Among the numerous causes of dysbiotic disorders, the use 
of chemotherapeutic antimicrobials, often of broad-spectrum ac-
tion and for per-oral administration, is ranking the top position. 
Especially dangerous in this regard is the use of antibiotics for 
prophylactic purposes [9]. However, some other groups of medi-
cines can also contribute to the development of dysbiosis by af-
fecting the kinetics of the mucosal epithelium and, accordingly, 
the mucin composition. This group may include non-steroidal 

anti-inflammatory drugs, laxatives, cholagogues, coating agents 
with adsorbing properties and some others [10]. Irrational, base-
less and often uncontrolled use of antibacterial agents in medical 
practice leads to artificial selection of polyresistant strains of op-
portunistic microorganisms.

The last decade has been marked by a considerable increase in 
the interest of healthcare representatives of fields to develop new 
approaches and to improve existing ones towards the correction 
of dysbiotic conditions. Among them, the concept of probiotic 
supplementation is occupying a leading position. According to 
the WHO definition, probiotics are «microorganisms, which 
when administered in adequate amounts, confer a health benefit 
on the host organism” [11]. In recent years, there has been a 
growing interest in both fundamental and clinical research of 
probiotics. The mechanisms responsible for various effects pro-
duced by probiotics are usually associated with the ability of 
probiotics to inhibit the development of pathogenic microbes, 
to demonstrate immunomodulatory properties, to stimulate the 
proliferation and differentiation of epithelial cells, and to pro-
mote the intestinal barrier [12].

At the same time, an imbalance in microbial ecology, as a 
rule, results from the contamination of the internal body envi-
ronment with toxic compounds of both exogenous and endog-
enous nature; therefore, some types of enterosorbents can be 
attributed to beneficial agents for microflora normalization. The 
mechanism of their action is largely due to the sanitation of the 
intestinal lumen resulting in the improved condition for the vi-
tal activity of the physiological microbiota. Enterosorption is a 
non-invasive method of efferent therapy and, when an adequate 
sorbent selected, can promote effective cleansing the body of 
allergens, mediators, by-products of allergic or inflammatory 
processes, metabolites, toxins, viruses and other components. 
Improvement of biotopes is able to optimize the conditions for 
normal human microflora functioning [13 - 15]. In the face of 
increasing resistance to antibacterial agents, the addition of en-
terosorbents in the integrated therapy of dysbioses is an impor-
tant and pathogenetic-based approach.
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In recent years, much attention has been paid to enterosor-
bents based on clay minerals, among which bentonite clays have 
been the most studied. Bentonite itself is a natural clay polymin-
eral by 60-70% composed of minerals of the montmorillonite 
group. The minerals in this group are characterized by extremely 
tiny particles, high hydration when moisturized and the ability to 
form highly viscous sols and gels. Today, bentonites are referred 
to as so-called «edible» minerals with proven anti-inflammatory, 
antitoxic and ion-metabolic properties [10].

This study was aimed to determine the effectiveness of the ad-
ministration of probiotics and enterosorbents for the prophylaxis 
of morphological and functional changes in the small intestine 
mucosal layer of mice under the conditions of antibiotic-induced 
dysbiosis.

Material and methods. The study was carried out on BalB 
/ c line white laboratory mice (n=100), bred in the vivarium of 
O. O. Bohomolets National Medical University. The laboratory 
animals were kept in accordance with the current Sanitary Rules 
for the organization, equipment and maintenance of experimen-
tal and biological clinics (vivaria), on a standard diet consist-
ing of granular compound formula feed for laboratory animals 
(PKP 1-24 recipe). All the manipulations with the animals were 
carried out in accordance with the Law of Ukraine “On the Pro-
tection of Animals from Cruelty” and in accordance with the 
“Ethical Rules and Regulations for Working with Laboratory 
Animals” dated 21.02.2006 No. 3447-IV [16].

All the test animals were divided into 4 groups (20 animals in 
each group): group 1 (the control one) included 20 mice, who re-
ceived ordinary tap water (mice in health); group 2 included the ani-
mals, which received ampicillin in a dose of 10 mg, metronidazole 
in a dose of 10 mg, and gentamicin in a dose of 2.9 mg intragastri-
cally with using a tuberculin syringe with thicker needle per day for 
5 days; group 3 included the animals, which received ampicillin in 
a dose of 10 mg, metronidazole in a dose of 10 mg, and gentamicin 
in a dose of 2.9 mg per day for 5 days and at the same time “SIM-
BITER® M concentrated”, which contained concentrated biomass 
of living cells of probiotic microorganisms (lactobacilli - 1,0х1010, 
bifidobacteria - 1,0х1010, lactic acid streptococci - 1,0х109, propi-
onic bacteria - 1,0х108, and acetic acid bacteria - 1,0х106 CFU / 
g) intragastrically per day for days; group 4 was made up of the 
animals receiving antibacterials (ampicillin in a dose of 10 mg, met-
ronidazole in a dose of 10 mg and gentamicin in a dose of 2.9 mg 
intragastrically per day for 5 days in combination with Symbiogel 
enterosorbent, which contained bentonite (500 mg) and drinking 
water (9.5 cm3). 

The course of injecting probiotics and enterosorbents lasted 
5 days. The maximum single volume of solution for intragastric 
administration to the animals was 200 μl, the maximum daily 
volume of solution for intragastric administration was 400 μl. In 
addition, these antibiotics were added to the water bowl (1 g of 
ampicillin, 1 g of metronidazole, and 290 mg of gentamicin per 
1000 ml of water).

The animals were euthanized by cervical vertebrae disloca-
tion on the 5th day since the beginning of dysbiosis modelling. 
Samples of the small intestine, liver, and spleen were taken to 
be processed for electron microscopy. The pieces of these or-
gans sized 1 mm3 were first fixed in a buffered glutaraldehyde 
solution for 1 h, then, after washing with buffer, they were fixed 
in buffered 1% osmium tetroxide solution for 1 h. The sam-
ples were dehydrated in ascending ethanol grades; acetone can 
also be used. Then the materials were embedded into a mixture 
of epoxy resins (epon and araldite) and being polymerized at + 
60°C for 36 hours. The sections were obtained by using a glass 

knife on ultramicrotome (LKB III Sweden) and examined by 
using a PEM-125 electron microscope (Ukraine). Before mi-
croscopy, sections were contrasted with uranyl acetate and lead 
citrate according to the standard procedure [17].

To determine qualitative and quantitative composition of intes-
tinal lumenal microbiome, animals’ faeces were studied. Bacteria 
were isolated and identified with using appropriate media: Endo, 
Bifidobacterium agar (Himedia), MRS Agar (Himedia), manufac-
tured in India. Microorganisms were extracted from faecal with 
sterile saline using a serial dilution method followed by culture in-
oculation on nutrient media. The cultivation lasted for 24-36 hours 
at 37 ° C. Anaerobic conditions were created for bifidobacteria us-
ing micro-anaerostats with the “Gas Generating Box” system. Ref-
erence strains of microorganisms: staphylococcus aureus B-918 
and escherichia coli B-906 were used as the test cultures. 

The statistical processing of the findings obtained was carried 
out with the software for statistical data processing Microsoft 
Excel 2016 and “Statistica 5.5” (the Vinnytsa National Medical 
University, licensed number AXXR910A374605FA). Probabil-
ity analysis was performed by Student’s t-test. The difference 
between the values was considered as statistically significant 
with a probability of null hypothesis less than 5% (p<0.05).

Results and discussion. Through the process of dysbiotic 
disorder modelling in the control group of animals, bacteriologi-
cal studies revealed a normal microbiological background (e. 
coli were in the range 7.6×103 –4,2 ×104 CFU / g, lactobacillus 
spp. were in the range 8,8×106 –2,6 ×107 CFU / g, and Bifido-
bacterium spp. were in the range 9.2 × 107 –2.4 × 108 CFU / g). 
However, on the day 5 after the start of antibiotic administration, 
the mice were found out to have a decrease in the number of all 
test microorganisms by one or two orders (Fig. 1). 

Fig. 1. The composition of the intestinal luminal microflora in 
the mice in health – control group (1), in the mice with impaired 
microflora composition induced by antibiotics – group 2 (2), in 
the mice with impaired microflora composition induced by anti-
biotics with following probiotic correction – group 3 (3), in the 
mice with impaired microflora composition induced by antibiot-
ics with following sorbent correction – group 4 (4)

In the test group including the mice, which were administered 
probiotics, the microbiological parameters also changed, but 
they were not as pronounced as in the group, which received 
injected antibiotics alone: e. coli were in the range of 1.8 × 103 
–6.2 × 103 CFU / g, lactobacillus spp were in the range 7.4 × 105 
– 3.6 × 106 CFU / g, and Bifidobacterium spp were in the range 
8.2 × 106 – 3.0 × 107 CFU / g. While in the group of the animals 
treated with enterosorbents, we recorded more pronounced dis-
turbances in the gut microbiocenosis: e. coli were in the range 
4.2 × 102 –9.3 × 102 CFU / g, lactobacillus spp were in the range 
1.2 × 105–3.0 × 105 CFU / g, and Bifidobacterium spp were in the 
range 8.4 × 105 - 1.5 × 106 CFU / g (Fig. 1).
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Thus, the described technique of modelling dysbiosis in laborato-
ry animals allows us to obtain well-manifested intestinal dysbiosis 
and to indirectly detect microecological changes in faecal micro-
flora of the mice. However, the data presented in Fig. 1 suggest the 
conclusion on the reduction of microecological imbalance during 
simultaneous administration of antibiotics and probiotics. Instead, 
the findings obtained following the simultaneous administration of 
antibiotics and sorbents showed the little difference in microbiolog-
ical indices for the types of test microorganisms from the findings in 
the group of animals with artificially modelled dysbiotic changes.

The structural analysis of the morphological changes found 
in the small intestine of the mice, which received antibacterials 
only, as early as on the day 5 of their course revealed marked 
structural alterations: shortening of the microvilli and their par-
tial reduction or destruction with subsequent decomposition 
(Fig. 2). Total desquamation of the microvilli was characterized 
by the absence of a brush border, the smoothness of the plasma 
membrane, the swollen mitochondria, and by the presence of au-
tophagosomes. Some enterocytes developed apoptotic changes 
accompanied by shifting cells toward the basement membrane, 
compaction of cytoplasm and organelles, and formation of apop-
totic bodies, which shifted towards the basement membrane and 
moved away from epithelial cells.

Fig. 2. electron microphotography. 1 – local reduction of 
brush border of small intestinal enterocytes in mice with antibi-
otic-induced dysbiosis (↑). Magnification 6200×. 2 – Apoptosis 
of small intestinal enterocyte (1). Magnification 8400×

Moreover, the analysis of electron microphotography showed 
that in antibiotic-induced dysbiosis the number of eosinophils 
grew. These cells are known as an indicator of allergic response 
because they are directly involved in the protective allergic and 
anaphylactic body responses.

In the mucous membrane of the small intestine in the mice 
treated with “Multiprobiotic SIMBITER®” (group 3) we ob-
served a visual decrease in the severity of cytodestructive dis-
orders, and, namely, a decrease in the number of desquamated 
microvilli; the vast majority of enterocytes preserved their brush 
border compared with the test group 2, which received antibac-
terials only. In this case, the desquamation of the microvilli had 
more local character; there was a partial absence of the brush 
border and no significant smoothing of the plasma membrane. 
The results of electron microscopy showed the local swelling of 
the mitochondria, the destruction of crypts and intensive forma-
tion of autophagosomes in the enterocytes in mice of the 2nd test 
group compared to the the group 1 (control).

At the same time, no signs of apoptosis, i. e. no shift of cells to-
ward the basement membrane, no compaction of the cytoplasm, 
organelles and precursors of apoptotic bodies, or any other signs 
of apoptosis were recorded. The electron microscopy shows the 
number of Paneth cells detected was statistically higher, but 
some specific changes were observed in the granules of these 
cells: granules, which apparently containing defensins, gradu-
ally lose their contents and transform into electron-transparent 
granules, which can be regarded as structures are at different 
stages of their functional activity and, are more likely proteins. 
All this is evidence of the ability of probiotics when simulta-
neously administered with antibiotics to stimulate the body 
immune response. Moreover, unlike controls, no expansion of 
the tubules of plasma cells due to their packing with antibodies 
was recorded. The blood vessels showed no alterations as well 
(Fig. 3). Furthermore, the analysis of electron microphotographs 
demonstrated that due to the course of probiotics administration 
the number of eosinophils and basophils visually reduces.

Fig. 3. electron microphotography. no cytodestructive 
changes are seen in the blood capillary over the course of probi-
otics administration (the 6th day of the experiment). Magnifica-
tion 6200×

Thus, based on the data obtained, we can not affirm that the 
probiotic strains introduced into mice have colonized the in-
testine. However, the possibility of probiotics when passing 
through the gastrointestinal tract to release metabolites that posi-
tively affect the intestinal barrier function should not be exclud-
ed. Nevertheless, after the probiotics administration during the 
antibiotic-induced dysbiosis the number of test microorganisms 
was nearly one order of magnitude higher, and the cytodestruc-
tive manifestations were less pronounced compared to the group 
where the animals received antibiotics only.
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Regarding the role of enterosorbents in the prevention of 
dysbiotic intestinal disorders, it should be noted that despite the 
presence of pronounced microecological disorders developing 
during the course of simultaneous administration of antibacteri-
als and sorbent, and accompanied by a decrease in the number 
of colibacilli, lactobacilli, and bifidobacteria, the morphofunc-
tional alterations at the cellular level are specific. The results 
obtained by analyzing electron microscopic sections of the small 
intestine of the mice, which received antibacterials and entero-
sorbent “Symbiogel”, demonstrate a less pronounce intensity of 
structural and morphological impairments compared with the 
group of animals, which received antibacterials only to induce 
dysbiotic disorders. Although there was a visual shortening of 
the length of the microvilli in some areas of the small intestinal 
mucosa, no cases of their complete reduction or degeneration 
were observed (Fig. 4).

`Fig. 4. electron microphotography. local desquamation of 
mirovilli with partial absence of microvilli destruction (↑) and 
slight smoothing of plasma membrane of enterocytes after the 
administration of Symbiogel. Magnification 8000×

Fig. 5. electron microphotography. no cytodestructive chang-
es are seen in the blood capillary (1) following the application of 
sorbents. Magnification 6500× 

Based on the data from electron microscopy, we can sug-
gest that the course of enterosorbents results in the activation of 
plasma cells that is a manifestation of the inflammatory process 
and the immune system activation. This assumption can be con-
firmed by the detection of plasma cells with expanded tubules 
packed with antibodies. In general, it is noteworthy that the use 

of sorbents during the course of modelled dysbiosis promotes 
the activation of the immune response compared to the use of 
probiotics. However, no changes in the circulatory system have 
been found out through the course of sorbents administration. It 
is likely the progression of dysbiotic disorders does not manifest 
itself on the level of hemomicrocirculatory bed (Fig. 5). There 
are no direct signs that would be indicative of the regular de-
velopment of apoptosis with the formation of apoptotic bodies, 
which shift toward the basement membrane; sometimes pre-
apoptotic cells are found. Moreover, it has been found out that 
following the course of sorbent administration, microbial cells 
are more frequently detected in the intestinal lumen.

Electron microphotographs demonstrate ultrastructure signs 
of the presence of proeosinophils and plasma cells in the lamina 
propria of the small intestinal mucosa. Thus, despite the fact that 
the simultaneous use of antibiotics and sorbents leads to pro-
nounced microecological disorders of the intestinal microflora 
accompanied by a decrease in 1-2 orders of magnitude in test 
microorganisms, we should not exclude the ability of entero-
sorbents to promote the normalization of immune responses ac-
companying the progression of dysbiosis. We may suggest that 
enterosorbents are involved into the extraction, fixation and 
removal of the bacterial toxins from the gastrointestinal tract, 
and highly concentrated by-products of natural metabolism, ac-
tivated enzymes, inflammatory mediators, biologically active 
substances, opportunistic microorganisms, viruses, etc. Under 
intestinal dysbiosis, intestinal permeability typically increases, 
and bacterial translocation exponentially increases.

Conclusions. This study has experimentally confirmed the 
ability of antibacterials to induce dysbiotic conditions in animals 
that are accompanied by significant shifts in the composition of 
normal microflora, manifested with cytodestructive disorders in 
the small intestinal epithelium (enterocytes). 

We have demonstrated the property of probiotics and, to a 
lesser extent, of sorbents to reduce the intensity and extension 
of cytodestructive disorders in the course of antibiotic-induced 
dysbiosis and to normalize the body immune responses that ac-
company the development of dysbiotic conditions. 
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SUMMARY

MORPHOLOGICAL CHARACTERISTICS OF SMALL INTESTINE MUCOSA IN DYSBIOSIS 
AND AFTER ITS CORRECTION BY PROBIOTICS AND ENTEROSORBENTS

1Bobyr V., 1Stechenko L., 1Shyrobokov V., 2Nazarchuk O., 3Faustova M.

1Bohomolets national Medical University, Kyiv; 2national Pirogov Memorial Medical University, Vinnitsa; 
3Ukrainian Medical stomatological academy, Poltava, Ukraine 

This study was aimed at investigating morphological and 
functional changes in the small intestine mucosal layer of mice 
with antibiotic-induced dysbiosis and following its correction 
with probiotics and enterosorbents.

The study was carried out on BalB / c line white laboratory 
mice. Samples of the small intestine, liver, and spleen were tak-
en to be processed for electron microscopy. To determine quali-
tative and quantitative composition of intestinal lumenal micro-
biome, animals’ faeces were studied. Bacteria were isolated and 
identified by standard methods. 

This study has experimentally confirmed the ability of anti-

bacterials to induce dysbiotic conditions in animals that are ac-
companied by significant shifts in the composition of normal 
microflora, manifested with cytodestructive disorders in the 
small intestinal epithelium.

We have demonstrated the property of probiotics and, to a 
lesser extent, of sorbents to reduce the intensity and extension 
of cytodestructive disorders in the course of antibiotic-induced 
dysbiosis and to normalize the body immune responses that ac-
company the development of dysbiotic conditions. 

Keywords: intestinal mucosa, antibiotic-induced dysbiosis, 
enterosorbents, probiotics.

РЕЗЮМЕ

МОРФОЛОГИЧЕСКИЕ ХАРАКТЕРИСТИКИ СЛИЗИСТОЙ ОБОЛОЧКИ ТОНКОГО КИШЕЧНИКА 
ПРИ ДИСБИОЗЕ И ПОСЛЕ ЕГО КОРРЕКЦИИ ПРОБИОТИКАМИ И ЭНТЕРОСОРБЕНТАМИ

1Бобырь В.В., 1Стеченко Л.А., 1Широбоков В.П., 2Назарчук А.А., 3Фаустова М.А.

1национальный медицинский университет им. А.А. Богомольца, киев; 2национальный медицинский университет 
им. н. Пирогова, винница; 3украинская медицинская стоматологическая академия, Полтава, украина

Целью исследования явилось определение морфологиче-
ских и функциональных изменений в слизистой оболочке тон-
кой кишки мышей с антибиотик-индуцированным дисбиозом 
и после его коррекции пробиотиками и энтеросорбентами.

Исследование проводилось на белых лабораторных мы-
шах (n=100) линии BALB/c. Образцы тонкой кишки, печени 
и селезенки взяты для исследования при помощи электрон-
ной микроскопии. Для определения качественного и коли-
чественного состава микробиоты кишечника изучали фе-
калии животных. Бактерии выделены и идентифицированы 
стандартными методами.

Проведенное исследование экспериментально подтверди-
ло способность антибактериальных средств индуцировать 
дисбиотические состояния у животных, которые сопрово-
ждаются значительными сдвигами в составе нормальной 
микрофлоры, проявляющимися цитодеструктивными нару-
шениями в тонком эпителии кишечника. Авторы продемон-
стрировали свойство пробиотиков и, в меньшей степени, 
сорбентов уменьшать интенсивность и распространять ци-
тодеструктивные нарушения в ходе антибиотик-индуцирован-
ного дисбиоза и нормализовать иммунные реакции организма, 
которые сопровождают развитие дисбиотических состояний.
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cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

kvlevis mizans warmoadgenda Tagvebis wvrili 
nawlavis lorwovani garsis morfologiuri da 
funqciuri cvlilebebis Sefaseba antibiotik-in-
ducirebuli disbiozis dros da misi koreqciis 
Semdgom probiotikebiT da enterosorbentebiT.
kvleva Catarda BALB/c xazis TeTr labora-

toriul YTagvebze (n=100). wvrili nawlavis, 
RviZlis da elenTis nimuSebis aReba xorciel-
deboda eleqtronuli mikroskopiis saSuale-
biT. nawlavis mikrobiotis Tvisobrivi da ra-
odenobrivi gansazRvrisaTvis Seswavlili iyo 
cxovelebis fekaliebi. baqteriebis gamoyofa 
da identificireba ganxorcielda standartu-
li meTodebiT.

Catarebuli kvleviT eqsperimentulad dadas-
turebulia antibaqtriuli saSualebebis unari 
moaxdinos disbiozuri cvlilebebis inducireba 
cxovelebSi, rasac Tan axlavs normaluri mik-
rofloris mniSvnelovani Zvrebi, gamovlenili 
wvrili nawlavis epiTeliumis citodestruqciu-
li darRvevebiT.
avtorebis mier dadgenilia probiotikebis da 

naklebi xarisxiT – sorbentebis unari Seam-
ciros citodestruqciuli darRvevebis inten-
sivoba da gavrceleba antibiotik-inducirebuli 
disbiozis dros da xeli Seuwyos organizmis 
imunuri reaqciebis normalizebas Tanmxlebi dis-
biozuri mdgomareobebis dros. 

ИСПОЛЬЗОВАНИЕ МОЛЕКУЛЯРНОГО ВОДОРОДА В КОРРЕКЦИИ СИНДРОМА NO-REFLOW 
НА ПОЛИУРИЧЕСКОЙ СТАДИИ СУЛЕМОВОЙ НЕФРОПАТИИ

Роговый Ю.Е., Цитрин В.Я., Архипова Л.Г., Белоокий В.В., Колесник О.В.

Буковинский государственный медицинский университет, украина

Известно, что молекулярный водород имеет селек-
тивные антиокислительные, противовоспалительные 
и антиапоптотические свойства [10,15], тормозит про-
явления окислительного стресса [11], подавляет раз-
витие атеросклероза [7], предупреждает расстройства 
когнитивных нарушений [16], обнаруживает гепато-
протекторное влияние [12], защищает от повреждаю-
щего воздействия ишемии-реперфузии головной мозг 
[6], тормозит проявления аллергии [17]. H2 можно ис-
пользовать как эффективную антиоксидантную тера-
пию; благодаря способности быстро диффундировать 
через мембраны, проникать в митохондрии [8], ядро 
клетки, достигать и реагировать с наиболее опасными 
цитотоксическими активными формами кислорода, та-
кими как гидроксильный радикал и пероксинитрит, и, 
тем самым, защищать от окислительных повреждений 
фосфолипиды мембран, белки, ДНК, воспаления, пи-
роптоза и апоптоза [13].

Известно, что в условиях гипонатриевого рациона пи-
тания [5], патогенез сулемовой нефропатии, как модели 
острого повреждения почек с дисфункцией проксималь-
ного отдела нефрона, характеризуется развитием сле-
дующих стадий нефропатии спустя 2, 24 и 72 часа, что 
соответствует началу, периоду олигурии и ранней по-
лиурической стадии острой почечной недостаточности. 
Наибольший интерес из них представляет стадия ранней 
полиурии, для которой характерно развитие реперфузи-
онного синдрома no-reflow с недовосстановлением по-
чечного кортикального кровотока после ишемии с лави-
нообразной активацией перекисного окисления липидов, 
существенным повреждением проксимального канальца, 
с развитием синдрома потери ионов натрия и выражен-
ным отеком почки [4].

Цель исследования – определить возможность исполь-
зования молекулярного водорода в коррекции синдрома 
no-reflow на полиурической стадии острого повреждения 

reziume

wvrili nawlavis lorwovani garsis morfologiuri maxasiaTeblebi disbiozis dros 
da misi koreqciis Semdgom probiotikebiT da enterosorbentebiT
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