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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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NEUTROPHIL TRAPS AS AN IMMUNE RESPONSE MECANISM IN PETIENTS WITH EROSIVE
DISEASES OF THE UPPER GASTROINTESTINAL TRACT

Kryshen V.!, Garkava K.2, Trofimov N.!, Tatarchuk O.%, Korpusenko L.!, Nor N.!, Kudryavtseva V.%, Guzenko B.!, Garkavy S.5,
Makarenko A.5.

!Dneprovsk State Medical University, Dnipro, Ukraine.

’National Aviation University, Kyiv, Ukraine.

ISE “Institute of Gastroenterology” NAMS, Dnipro, Ukraine.

*Prydniprovskuy State Academy of Physical Culture and Sport, Dnipro, Ukraine.

National Medical University. A.A. Bogomolets, Kiev, Ukraine.

Abstract.

To optimize the methods for determining neutrophil
extracellular traps in peripheral blood and studying their level
in the norm and in patients with candidiasis with inflammatory
and erosive diseases of the upper gastrointestinal tract on
the basis of the Institute of Gastroenterology of the National
Academy of Medical Sciences and Clinical Association
of Emergency Medicine, Dnipro, Ukraine, in 2019-2021.
42 patients with candidiasis with inflammatory and erosive
diseases of the upper gastrointestinal tract were examined,
including 10 women and 32 men aged 35-56 years, who made
up the main group (MG). These patients were divided into two
groups according to the results of microbiological examination
of the mucous membranes of the gastrointestinal tract: group 1
consisted of 20 patients with oropharyngeal candidiasis of the
oral cavity; Group 2 consisted of 22 patients with candidiasis
in the esophagus and stomach with or without oropharyngeal
candidiasis. The comparison group (ComG) included 9 patients
without detection of yeast-like fungi. The control group (ConG)
consisted of 25 practically healthy people (donors). Neutrophils
were isolated from the leukocyte mixture on a double ficoll-
verografin gradient. The resulting cells were incubated with
E. coli, S. aureus, C. albicans. Control - neutrophils without
activators. Cells were stained according to Romanovsky-Giemsa
or acridine orange. A decrease in the level of NET was found in
patients of groups 1 and 2 of the main group in relation to the
control group and the comparison group. The results obtained
showed that microorganisms induce the formation of neutrophil
extracellular traps. The low level of neutrophil extracellular
traps in patients indicates the inability of their neutrophils to
form NET, which are important for antifungal protection, and
the method of their determination can be used to analyze the
functional state of neutrophils in various diseases.

Key words. Neutrophil extracellular traps, systemic fungal
infections, erosive diseases of the gastrointestinal tract.

Introduction.

Neutrophil granulocytes, being cells of the innate immune
system, use various strategies for the body's antimicrobial
defense during the development of infectious inflammation.
Depending on the nature of the activation signal and the efferent
tasks they face, neutrophils use phagocytosis, degranulation,
or the formation of extracellular trap networks, being active
participants in the modulation of immune responses - the innate
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immune system and acquired adaptive immunity [1]. The
formation of extracellular traps by neutrophils is an important
mechanism of the innate immune response. In 2004, scientists
working under the guidance of Arturo Zychlinsky of the Max
Planck Institute for the Study of Infection Biology discovered
a new function of neutrophilic granulocytes - extracellular
capture of pathogens, by forming extracellular traps, which are
DNA strands with antimicrobial factors of neutrophil granules
adsorbed on them. The process of formation of extracellular
traps by neutrophils is an alternative function to phagocytosis
[2]. The mechanism of antimicrobial protection carried out by
neutrophils through the formation of extracellular networks has
been termed "NETosis". Microorganisms that fall into these traps
die [2,3]. Extracellular traps can only form active neutrophils.
The formation of neutrophil extracellular traps (NET) can occur
intwo ways: lytic and vesicular. In the lytic variant, the neutrophil
undergoes morphological changes. Numerous vacuoles are
formed in it, the characteristic lobed shape of the nuclei is lost,
then the nuclear membrane is destroyed, and chromatin occupies
the entire cell. The granules dissolve and the components of
the future trap are distributed throughout the volume, the cell
contracts until its membrane bursts, the neutrophil dies, and
the highly active mixture is thrown out. The lytic pathway of
NET formation requires reactive oxygen species. The vesicular
mechanism of NET formation is oxygen-independent, while
neutrophils retain their viability. In this variant, the formation of
NET begins with the formation of vesicles. Vesicles surrounded
by a nuclear membrane move into the intercellular space
without destroying the plasma membrane. Outside the cell, the
membranes of the vesicles rupture, releasing chromatin. This
scenario unfolds within minutes of neutrophil stimulation. If
the action of the activator continues, the mechanisms of lytic
formation of traps are triggered [4,5]. Structurally, neutrophil
extracellular traps are DNA strands capable of non-specifically
trapping all possible extracellular particles potentially to be
destroyed. The biochemical features of the processes occurring
during the release of DNA by cells are under study. Ideas about
the important role of bactericidal products secreted by these
cells outside in antimicrobial protection were substantiated.
However, there are still no clear ideas about the formation of
NET by neutrophils. There are no standardized methods for
detecting NET. For visualization of NET, V. Brinkmann et al.
scanning electron microscopy was used [3,6-8]. However, this
method is expensive and time-consuming; special equipment
and reagents are required.
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Purpose of research. To optimize methods for detecting NET
in peripheral blood and determine their level in the norm and in
patients with candidiasis in inflammatory and erosive diseases
of the upper gastrointestinal tract (GIT).

Materials and methods.

To achieve this goal on the basis of the Institute of
Gastroenterology of the National Academy of Medical Sciences
and Clinical Association of Emergency Medicine, Dnipro,
Ukraine, in 2019-2021. 42 patients with candidiasis with
inflammatory and erosive diseases of the upper gastrointestinal
tract were examined, including 10 women and 32 men aged
35-56 years, who made up the main group (MG). These
patients were divided into two groups according to the results
of microbiological examination of the mucous membranes of
the gastrointestinal tract: group 1 consisted of 20 patients with
oropharyngeal candidiasis of the oral cavity; Group 2 consisted
of 22 patients with candidiasis in the esophagus and stomach
with or without oropharyngeal candidiasis. The comparison
group (ComGQG) included 9 patients without detection of yeast-
like fungi. The control group (ConG) consisted of 25 practically
healthy people (donors).

A suspension of neutrophils was obtained using 15.0 ml of
heparinized (10-15 U/ml of heparin) peripheral venous blood,
which was settled in a sterile test tube at a temperature of +37°C
for 30 minutes for the purpose of erythrocyte sedimentation,
using the Dolgushin I. I. method [5]. Neutrophils were isolated
from leukocyte suspension on a double density gradient of sterile
ficoll-verografin solutions. The density of the upper layer of the
gradient was 1.075-1.077, and the lower layer was 1.093-1.095.
The volume of each gradient was 1.5 ml. After 40 minutes of
centrifugation at 1500 rpm, a ring of granulocytes with a purity
of 98-100% appeared at the boundary between the gradients.
The neutrophil ring was carefully collected, transferred to
sterile centrifuge tubes, washed from the gradient three times
with sterile saline sodium chloride solution by centrifugation at
1500 rpm for 10 minutes, and adjusted to a concentration of 5
106 cells/mL [6,7,9].

The resulting cell suspension was incubated at a temperature of
+37°C for 30 minutes in the presence of 0.1 ml of a suspension
of a daily culture of control strains (E. coli (strain O55K59), S.
aureus, C. albicans), brought to a concentration of 106 E. coli
, 1068S. aureus, 106 C. albicans in 1 ml per 1 ml of neutrophil
suspension. To determine the optimal activation time for
neutrophils, neutrophils with culture suspension were incubated
for 30 min, 40 min, 3 hours, 24 and 48 hours. A suspension of
neutrophils incubated under the same conditions, but without
activators, was used as a control. After incubation, the cell
suspension was placed on glass and dried. For fixation, 96%
ethyl alcohol was used, which was applied to the smear in an
amount of 100 pl; after evaporation of the alcohol, the smear
was considered fixed.

The smears were stained according to Romanovsky-Giemsa and
acridine orange using the method developed by 1. I. Dolgushin
and A. V. Zurochka [5]. 200 pl of acridine orange working
solution was applied to the fixed preparation and kept at room
temperature for 2 minutes in the dark. A solution of acridine
orange was preliminarily prepared according to the following
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scheme: 5 mg of dry dye was dissolved in 5 ml of saline, the
mother solution thus obtained (1 mg/ml) was stored at T=4°C.
Before use, 0.2 ml of the solution was mixed with 4.8 ml of
saline to obtain a working solution. Accounting was performed
using a light (immersion) and luminescent microscope (using
filters that provide exciting light with a wavelength of not more
than 490 nm and emission with a wavelength of 520 nm).
Statistical data processing was carried out using a personal
computer using software products STATISTICA 6.1
(StatSoftInc., serial no. AGAR909E415822FA) and Microsoft
Excel (Microsoft Office 2016 Professional Plus, Open License
67528927) wusing methods of descriptive and analytical
biostatistics and multivariate methods of statistical analysis [10].

Results and Discussion.

In the course of the work, we determined the optimal
conditions for the incubation of neutrophils for their activation
and the formation of NET in vitro. It was found that after 30
minutes of incubation, the number of NET was 18.2 + 1.2%,
after 40 minutes - 25.3 + 1.8%, after 3 hours - 12 + 0.9%, after
24 hours - 8, 4+1.0% and 48 hours - 2.1+0.5%. The optimal
incubation time for determining neutrophil activity is 40
minutes and the temperature is 37°C (Figure 1). At .the same
time, this phenomenon is observed only in neutrophils isolated
from peripheral blood on a double ficoll-verografin gradient.
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Figure 1. Determination of the optimal conditions for the incubation
of neutrophils for their activation and the formation of NET in vitro.

Next, we determined the effect of microorganisms (E. coli, S.
aureus, and C. albicans) on the formation of NET in normal
healthy donors. The formation of NET in vitro is induced by the
microorganisms E. coli, S. aureus and C. albicans (Figure 2).

The analysis of the obtained results showed that the highest
level of NET is formed during the activation of S. aureus. Thus,
S. aureus is the strongest inducer of NET.

In order to determine the optimal method for detecting NET,
in the course of our work, we compared two smear staining
methods: Romanovsky-Giemsa and acridine orange (Figure 3).

When stained with acridine orange and fluorescent microscopy,
neutrophil nuclei are stained bright green, granulocyte cytoplasm
is not stained, neutrophil traps are represented by thin bright
green filaments, and activator bacteria are bright orange.
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Figure 2. The level of NET in donors with various neutrophil inducers,
in vitro.
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Figure 3. Methods for staining NETosis formed by neutrophils
isolated from the peripheral blood of donors. (A - Light microscopy,
Romanovsky-Giemsa stain; B - Luminescent microscopy, acridine
orange stain).

To determine the role of NET in antifungal immunity, we
determined their level in patients with varying degrees of C.

albicans damage (Table 1).

Table 1. The level of NET in the examined groups of patients, (M+m).

. lgrMG) 2gr(MG) |ComG ConG
Indicators 7)) (=22) (n=9) (n=25)
NET, % 10,1£1,2% ** 52:0,4% **# 172+1,5  19,2+0,85
Notes:

1.% - p <0.05 - differences between the parameters of MG and ConG.
2.%% - p <0.05 - differences between the parameters of MG and ComG.
3.#- p <0.05 - differences between the indicators of groups 1 and 2 of
the MG.

A decrease in the level of NVL in patients of group 1 (MG)
was found to be 1.9 times (p <0.05) and 1.7 times (p <0.05)
compared with ConG and ComG, respectively. In patients of
group 2 (MGQG), the level of NET was reduced by 3.7 times (p
<0.05) and 3.3 times (p <0.05) compared with ConG and ComG,
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respectively. In addition, in group 2 (MG), their level was
significantly lower by 1.9 times (p <0.05) compared to group
1 (MG), which may be due to the inability of their neutrophils
to form NET. Because comparison and control patients can
eradicate yeast-like fungi by forming NET, they can prevent the
spread of C. albicans and are at lower risk of systemic fungal
infection.

In the course of our work, we determined the effect of E. coli,
S. aureus, and C. albicans on the formation of extracellular
traps by neutrophils. It was found that S. aureus is the strongest
inducer of neutrophil extracellular traps. Normally, the level
of NET upon activation of S. aureus is (25.1+1.04)%, C.
albicans (19.2+0.85)% and E. coli (15.4+0.68)%. The optimal
incubation time was 40 minutes. The data obtained indicate that
the formation of neutrophil extracellular traps is induced by
microorganisms, which coincides with the data of other studies
[11]. At the same time, this phenomenon is observed only in
neutrophils isolated from peripheral blood on a double ficoll-
verografin gradient.

Neutrophils fulfill their host defense role by phagocytosing
pathogens, secreting their granules full of cytotoxic enzymes,
or removing NETosis during the process of their formation.
To effectively manipulate this process to combat a particular
disease, researchers must work to understand the mechanisms
that govern the formation of NET. Such an understanding
would allow the creation of means to stimulate or prevent it
as needed. While the (patho)physiological significance of NET
formation has been demonstrated, the molecular, cellular, and
biophysical mechanisms driving this process have only begun
to be unraveled. Much of the current literature is devoted to the
study of which stimuli can induce NETosis and which proteins
can inhibit their release without a clear understanding of how
these factors affect cellular genesis events. For decondensed
DNA stained with nuclear, granular, and cytosolic contents to
be released extracellularly, the process must be initiated either
extracellularly orintracellularly; chromatin must be decondensed
and released from the nucleus; and the cytoskeleton, organelles,
intracellular and nuclear, as well as plasma membranes must
be reconstructed [4,11]. The data obtained indicate that the
formation of neutrophil extracellular traps is induced by
microorganisms, which coincides with the data of other studies
[2,4,11,12]. At the same time this phenomenon is observed
only in neutrophils isolated from peripheral blood on a double
ficoll-verografin gradient. The developed methods for detecting
NET open up possibilities for studying the significance of NET
for diagnosing various diseases, assessing the severity of the
course of diseases and the effectiveness of treatment, and can
also be used in clinical practice to assess the functional status
of neutrophils.

Conclusions.

1. The formation of neutrophil extracellular traps is induced
by microorganisms, of which Staphylococcus aureus was the
strongest inducer.

2. The optimal incubation time for neutrophils isolated from
peripheral blood on a double density gradient of ficoll-verografin
with various microorganisms reached to 40 minutes.
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3. Normally, the level of neutrophil extracellular traps during
the activation of St. aureus was (25.1£1.04)%, C. albicans
(19.2+0.85)% and E. coli (15.4+0.68)%.

4. The low level of neutrophil extracellular traps in patients of
the main group 1 was associated with neutrophils inability to
form themselves which was a sign of neutrophil extracellular
traps importance for antifungal protection.
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KEJYAOUYHO-KUIHEYHOI'O TPAKTA
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Hns ONTUMHU3UPOBALUU METOJIOB onpenaeIeHus
HEUTPOPUIIBHBIX BHEKJICTOUHBIX JIOBYILEK B NepHrdepraeckon
KPOBU M HCCJICIOBAHUSI UX YPOBEHS B HOPME U Y OONBHBIX C
KaH/IM1030M IIPY BOCHAJIMTENBBIX M 3PO3UBHBIX 3a00JIEBaHUSX
BEPXHEro OTJIelIa JKeNYJJO4HO - KHIIEYHOro TpakTa Ha 6aze 1Y
«MHucTutyT racrposnreposnorun» HAMH u  Knunngeckoro
00beANHEHNS CKOPOH MeIMIMHCKO oMoy [{Henp, YkpanHa,
B 2019-2021r.1. 66110 06CENOBaHO 42 GOJIBHBIX C KAHAUI030M
IIPU BOCHAJIMTENBHBIX M 3PO3UBHBIX 3a00JIEBAHUSIX BEPXHETO
ornena XKT, uz Hux 10 xeHmuH u 32 My»X4UH B BO3pacre
35-56 ner, xoTopble cocTaBuin ocHoBHYI0 rpymmy (OI). Otu
OosibHBIE OBUIM pa3jelieHbl Ha JIBE€ TPYHIBI 10 pe3ysbraram
MHUKPOOHOJIOTHUECKOTO HCCIIEIOBAHUS CIM3HUCTBHIX 000JI0YeK
XKKT: 1 rpynmna cocraBuim 20 60JIbHBIX € OpoapeHrHajabHbIM
KaHJUI030M PpOTOBOM TMOJOCTH; 2 TIpymiy COCTaBMWIU
22 OONIBHBIX C ONpEAEICHHEM KaHIWI03a B IHUILEBOAC W
KEJTyAKEe ¢ HAIMYUEM WM OTCYTCTBHEM Opo(dapeHrHaIbHOTO
kaHauno3a. B rpymny cpaBHenus (I'C) Bonwn 9 GOJIBHBIX
0e3 BBIBICHHS JAPOXIKENoHo0psIXx TpuOoB. KoHTposbHYyIO
rpymy (KI') cocraBunm 25 mpakTHYecKH 3/10pPOBBIX JIIOJEH
(moHopoB). HeWTpohuIbl BRI W3 JICHKOIUTAPHOMN
CMecH Ha JABOMHOM rpaaueHTe (QuKoua-BeporpaduHa.
[Monyuennsie xietkn wnHKyouposamu ¢ E. Coli, S. aureus, C.
albicans. Konrpous - Heitrpoduibsl 6e3 aktuBaTopoB. Kierku
Kpacwin 1o PomaHoBckoMy — ['MM3e WM - aKpUAMHOBBIM
opamwkeBbIM. bbuto BbIABIEHO cHukeHue ypoHa HBII y
OosbHBIX | M 2 rpynnbsl OCHOBHOW TpyNIbl B OTHOIICHUH
KOHTPOJILHOHM Ipymnmbl W rpynmnsl  cpaBHeHus. [loxyueHHble
pe3yapTaThl MOKa3ajld, YTO MUKPOOPTaHW3MBI HHAYLHUPYIOT
oOpa3zoBaHNe HEUTPOPMIBHBIX  BHEKJIETOYHBIX JIOBYIIEK.
Huskuii ypoBeHb HEHTPO(QMIBHBIX BHEKJIETOYHBIX JIOBYIIEK
y OOJIBHBIX  YKa3bIBaeT Ha HECIIOCOOHOCTh WX HEHTPOQHIOB
obpazoseiBath HBJI , KOTOpBIE MMEIOT BasKHOE 3HAUCHUE IS
MIPOTUBOTPUOKOBOI 3aIUTHI, @ METOJ] MX OIPEAEICHUS] MOXKET
OBITH UCITOJIB30BAH ISl aHaIM3a QYHKIMOHAILHOTO COCTOSIHUS
HEUTPOQHIIOB MPH PA3HINYHBIX 3200JICBaHUIX.

BHEKJIETOUHBIE
9PO3UBHBIE

KnaioueBble ciaoBa:  HelTpoduibHbIE
JIOBYIIIKH, CHUCTEMHBIE TPHOKOBBIE HWH(EKIH,
3a00JIeBaHMS, KEITYAOUHO-KUILIEYHOTO TPAKTa.
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