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Comparative analysis of converting
prophages of Siphoviridae in genomes

of Staphylococcus aureus strains isolated
during staphylococcal outbreaks in Russia

Abaev L.V., Skryabin Yu.P., Kislichkina A.A.,
Korobova O.V., Bogun A.G., Dyatlov I.A.

Federal Budget Institution of Science State Research Center
for Applied Microbiology & Biotechnology (FBIS SRCAMB),
Obolensk, Russia

Moderate bacteriophages and lysogenic conversion associ-
ated with some virulence factors play an important role in the
evolution of pathogenic bacteria. Phage conversion produces
a specific phenotype of Staphylococcus aureus strains, etio-
logical agents of staphylococcal poisoning. Full-genomic data
for S. aureus strains isolated in Russia and related with
staphylococcal toxic infections have made it possible to con-
duct a comparative study of converting prophages structure,
taking into account clinical and epidemiological information.
The aim of the study is to establish the specific features of the
nucleotide sequences of the Siphoviridae family prophages
associated with neonatal exfoliative dermatitis and foodborne
toxic infections. The results of the full genome sequencing of
36 S. aureus strains isolated during outbreaks of exfoliative
dermatitis of newborns and foodborne infections in2013-2016
in Russia were used for the study. Regions of possible
prophages in S. aureus genomes were determined using the
PHASTER service. Based on the definition of integration sites
and integrase genes, full-length sequences of two different
types of the Siphoviridae family prophages associated with the
production of exfoliative toxin A and enterotoxin A have been
identified. Each type of prophage includes several structural
variants. A comparative phylogenetic analysis of the nucleo-
tide sequences of the converting prophages using the full
genomic sequences of S. aureus presented in GenBank is
carried out. Three variants of the nucleotide structure of
prophages encoding exfoliative toxin A gene and specific for
the clonal complexes of S. aureus 121, 15 and 8 have been
identified. Two variants of prophages encoding the enterotoxin
A gene and associated with clonal complexes of S. aureus
1 and 30 have been revealed. It is shown that the nucleotide
sequence of the prophages coding for the enterotoxin A gene
is highly conserved within the structural variants associated
with some clonal lines of S. aureus.

This work was supported by Rospotrebnadzor sectoral
program.

Prophages in genome composition
of Klebsiella pneumoniae clinical isolates

Alekseeva A.E.', Brusnigina N.F.!, Gordinskaya N.A.2

'I.N. Blokhina Nizhniy Novgorod Research Institute of
Epidemiology and Microbiology of Federal 'Service for
Surveillance on Consumer Rights Protection and Human
Wellbeing, Nizhniy Novgorod, Russia;

2Federal State Budgetary Educational Institution of Higher
Education «Privolzhsky Research Medical University» of the
Ministry of Health of the Russian Federation,

Nizhny Novgorod, Russia

The characterization of prophages found in the genome of
carbapenem-resistant Klebsiella pneumoniae sequence-type
395 clinical isolates is the purpose of this study.

Whole-genome sequencing of the three Klebsiella isolates
was performed on a MiSeq instrument using the Nextera XT
kit for the preparation of DNA libraries. De novo alignment and
assembly of nucleotide sequences were performed by SPAdes
program. The genome annotations were made by RAST
server. BLASTN and BLASTP services were used for search
of prophages homologous sequences.

Several sites containing prophage sequences in the ge-
nome of the investigated K. pneumoniae strains, were found.
The same set and composition of prophages in two isolates
were detected, in particular, each isolate had 5 prophage
sites, two of which were classified by analysis of the structure
of the capsid protein as P2-like phages of the Myoviridae fam-
ily, and three as HK97-like belonging to the Syphoviridae fam-
ily. Prophages nucleotide sequence comparative analysis was
revealed a high level of their similarity. The complete identity
of the first pair of P2-like prophages with the prophage of
K. pneumoniae strain Goe 62629 (NZ_CP018364.1) was de-
tected, the second pair is represented by conservative P2-like
prophages present in the genome of more than 50 Klebsiella
strains deposited in the RefSeq NCBI database. The third
pair of HK97-like prophages has the highest level of identity
(98%) with the prophage of K.pneumoniae k2254 strain (NZ_
FLFR01000017.1), the coverage level was 82%. A fourth pair
of HK97-like prophages is characterized by only 99% identity
as between the isolates and the prophage of the K. pneumo-
niae strain Goe 62629. The fifth pair of HK97-like prophages
with a full identity has a 99% similarity with the prophage se-
quence of the strain K. pneumoniae isolate 23 (NZ_
CP016926.1). The third K.pneumoniae strain contains only 2
sites of P2 and HK97-like prophages sequences with 99—
100% identity of the nucleotide sequences of the prophages of
the first two investigated K. pneumoniae isolates (the second
and fourth pairs of P2 and HK97-like prophages, respectively).

Thus, the investigation of the set and composition of
prophages in the bacterial genome broadens the possibilities
for typing epidemically significant strains — pathogens of noso-
comial infections.
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Evaluation of effectiveness

of comprehensive correction of violations
of the composition of the intestinal
microbiota in children bacteriophages,
probiotics, lactoglobulin

Aleshukina A.V., Polishchuk I.S., Aleshukina I.S.,
Goloshva E.V., Tverdokhlebova T.I.

Rostov Scientific Research Institute of
Microbiology and Parasitology, Rostov, Russia

The purpose: to select the scheme of effective correction of
infringements of structure of a microbiota of an intestine at
children of early age.

Materials and methods. Children were examined (206).
The study of the composition of the intestinal microbiota was
carried out using differential diagnostic media (Obolensky
NPC) in accordance with the OST 2003. Microorganisms were
identified on the basis of Microflex MALDI-TOF MS (Bruker
Daltonics). For correction, the drug lactoglobulin was used
against opportunistic bacteria and salmonella (FBUN RostovNII
microbiology and parasitology of Rospotrebnadzor (LH-
UPBS), bacteriophages (BF) (Microgen), probiotics (Pr) (bifily-
sis, bifidumbacterin, etc.).

Results and discussion. Design of the study: children
were randomized into 4 groups: 1t — children with a slight in-
crease in the content of opportunistic microorganisms (UPM)
(24 cases); 2nd — children with increased Staphylococcus
aureus and Escherichia coli with altered properties (41 sl.);
32 — children up to 6 months, with violations of the microbiota
of the intestine due to an increase in UPM (70 people); 4" —
children older than 6 months with prolonged decompensated
intestinal microbiota disorders (71 cases). The first group re-
ceived the course of the LH-UPBS, then the successive
course of Pr. 2nd group-course Bf, then course Pr.3" group —
the course of LH-UPBS, then BF and next course of
Pr. 4-th group — a course simultaneously JIM-YTNBC and Bf and
a trace IMp. Identification of Staphylococcus sp. in children was
accompanied by a decrease in the content of lacto- and bifido-
bacteria (44 + 2.1% and 96 + 0.8%, respectively). UPB were
associated with Staphilococcus sp. in 30,1 = 1,9%: Klebsiella
sp.— 17.8 + 1.6%; Proteus sp. — 10.9 + 1.3%; Pseudomonas
sp. — 1.4 + 0.5%. It was found that with the combined use of
LH-UPBS and BF, the effectiveness of correction is signifi-
cantly higher than when using these drugs separately. The use
of BF significantly reduced S. aureus (16.5 + 1.5% of cases).
After correction, 47.2 + 2.1% of staphylococci were not de-
tected.At 16.4 =+ 1.5%, a second course of treatment was
necessary. Stabilization of bifidobacteria and lactobacilli oc-
curred in all children.

Thus, the appointment of an immune preparation of lacto-
globulin in combination with bacteriophages and probiotics
contributed to the stabilization of the composition of intestinal
microbiota in infants at different degrees of severity of disor-
ders.

Diversity phages in Kazakhstan as source
for development new therapeutic
preparations

Alexyuk P.G., Alexyuk M.S., Turmagambetova A.S.,
Akanova K.S., Zhumanov Zh.Zh., Bogoyavlenskiy A.P.,
Berezin V.E.

Institute of microbiology and virology, Almaty, Kazakhstan

The modern approach to the development of new therapeu-
tic preparations against plant, animals and human disease
caused by microorganisms is based on the use preparations
preventing of microbe reproduction. One of the promising
trends in this way is the creation of specific cocktails of bacte-
riophages against certain types of microbes. Historically, use
of such technology is concentrated only in some countries.
However, the emergence of new technologies for phage de-
tection and the spread of antibiotic-resistant microorganisms
gave a new impetus to the search for alternative strategies for
the prevention and control of bacterial infections. The unique
geographical situation and large biodiversity within the territory
of Kazakhstan puts the country in a strategic position to de-
velop the rational and sustained exploration of new phages of
therapeutic value. The extension of the country covers a wide
range of climates, soil types, and altitudes, providing a unique
set of selective pressures for the adaptation of microorgan-
isms and their accompanying phages in these scenarios. In
our studies metagenomic research of microorganisms and
their phages of some Kazakhstan water ecotopes was carried
out. Representatives of 9 families of bacteriophages were de-
tected. Various types of relationships between phage and host
have been established. Symbiotic, neutral and antagonistic
relationships are revealed. Of the detected bacteriophage se-
quences, a variety of lytic phages against tuberculosis, noso-
comial infections and a number of other human diseases are
of particular interest. Factually all of the explored phages are
unique and differ from those described in the international
database. In this way, metagenomic studies of viromes from
various environmental samples provide information on the
species diversity of phages in the ecosystems. In carrying out
further research, this information will reduce the time and costs
of studying, isolating and cultivating lytic bacteriophages for
creating new phage cocktails for fight with microbial diseases
and create alternative antibiotic therapy.
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Antimicrobial activity of bacteriophage
encoded endolysins against
Gram-negative bacteria

Antonova N.P.'?, Usachev E.V.', Makarov V.V.',
Rubalsky E.O.34, Kiseleva I.A.3, Zulkarneev E.R.3,
Popova A.V.5%7, Tkachuk A.P.', Gushchin V.A.'?

'N.F.Gamaleya Federal Research Centre for Epidemiology
and Microbiology, Moscow, Russia;

2L omonosov Moscow State University, Moscow, Russia;
3Gabrichevsky Research Institute for Epidemiology
andMicrobiology, Moscow, Russia;

“Hannover Medical School, Hannover, Germany;
*Moscow Institute of Physics and Technology

(State University), Dolgoprudny, Moscow Region, Russia;
SInstitute of Antimicrobial Chemotherapy, Smolensk State
Medical University, Smolensk, Russia;

’State Research Center for Applied Microbiologyand
Biotechnology, Obolensk, Moscow Region, Russia

The alarming rate of antibiotic resistance is one of the major
concerns of contemporary healthcare. The number of bacte-
rial strains with multiple or extensive resistance keeps grow-
ing. Some of them do not respond to treatment with otherwise
highly effective medications, including drugs of last resort;
some become totally resistant “superbugs” causing persistent
infections to any used antibiotic.

Phage lysins have a few indisputable advantages over
other antimicrobial agents. First, they are selective and attack
only certain bacterial species while sparing the normal micro-
biota. Second, phage lysins ensure rapid lysis as they do not
rely on slow metabolic reactions. Therefore, phage lysin-
based therapies may not take as much time as standard anti-
bacterial treatments. Third, the risk of developing resistance to
phage lysins is low. Phage lysins target specific molecules
crucial for the normal life cycle of the host, rendering emer-
gence of a resistant isolate highly improbable as it would have
to be accompanied by the massive rearrangement of the bac-
terial cell wall. Fourth, phage lysins can kill antibiotic-resistant
bacterial strains providing a solution to one of the most press-
ing problems of contemporary healthcare. Fifth, due to their
capacity to destabilize the peptidoglycan layer of the cell wall,
phage lysins can both kill metabolically active or latently rested
cells and access bacterial cells hidden by biofilms.

In frame of the present work we describe a set of synthetic
recombinant endolysins belongings to bacteriophages KPP10,
Am24, Ap22, ECD7, Si3, St11. We describe its bactericidal
activity against panel of laboratory and clinical strains of
Gram-negative bacteria. In most of cases we observe 3—4 or-
ders of magnitude decrease of bacteria load. Our findings
confirm that lytic properties of phage lysins targeting gram-
negative bacteria from both inside and outside the cell can be
modified and enhanced by the use of permeabilizing agents.
The results of our work are consistent with previously pub-
lished data on endolysin KZ144 isolated from antipseudomon-
al bacteriophage phiKZ and endolysin OBPgpLYS that exhib-
ited antimicrobial activity in the presence of permeabilizers.
This gives hope for the discovery of therapeutic agents based
on recombinant phage lysins that could become a real alterna-
tive to antibiotics.

Effect of lytic bacteriophages application
on the dynamics of the phage sensitivity
of pathogenic and opportunistic bacteria
at the individual and group levels

on a monkey model

Arshba I.M.", Orlov S.V.', Rubalskii E.O.?3, Aleshkin A.V.2,
Rubalsky 0.V.%, Agumava A.A.", Polyakova V.l.",
Cherkashina E.V.'

'Research Institute of Medical Primatology,
Sochi-Adler, Russia;

2G.N.Gabrichevsky Research Institute for Epidemiology
and Microbiology, Moscow, Russia;

SHannover Medical School, Hannover, Germany;
“Astrakhan State Medical University, Astrakhan, Russia

A number of researches are all over the world aimed at
studying the properties of lytic bacteriophages, the mecha-
nisms of phage resistance of bacteria and the development of
new phage-containing compositions and preparations. At the
same time remains unexplored the influence of mass use of
lytic bacteriophages on the state of microecology of biotopes
of living organisms, as well as on biological diversity and
adaptability of opportunistic and pathogenic bacteria in the
environment. Moreover it is necessary for lytic phages studies
to select reliable and informative in vivo experimental models
of infectious pathology, including the reconstruction of unex-
plored conditions for a propagation of pathogenic and oppor-
tunistic bacteria and specific virulent bacteriophages in the
biotopes of the organism, in populations and in the environ-
ment with the determination of the dynamics of phage sensitiv-
ity of bacteria caused by exogenous virulent bacteriophages.
Monkeys are the most reliable model of the physiological and
pathological functioning of a human body when interacting
with microbiota. Therefore, we began the present research on
the phage sensitivity dynamics of most common pathogenic
and opportunistic bacteria of Macaca mulatta caused by exog-
enous introduction of virulent bacteriophages in comparison
with the level of phage specific DNA in intestine of the pri-
mates and the environment at the individual and group levels.

Bacteriophages for the control of Klebsiella
pneumoniae outbreak in the neonatal
intensive care unit

Aslanov B.l., Lubimova A.V., Dolgiy A.A.

North-Western State Mechnikov Medical University,
Saint-Petersburg, Russia

Background. Health care-associated infections (HAI) are
the most frequent adverse event in health-care delivery world-
wide. Antibiotic resistance threatens the effective prevention
and treatment of an ever-increasing range of HAI caused by
bacteria. There is an urgent need to investigate alterative pre-
ventive and treatment options while there are still a few antibi-
otics left. Bacteriophage (phage) therapy, the use of viruses
that infect bacteria as antimicrobials, has been championed as
a promising alternative to antibiotics.
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Klebsiella pneumoniae is an important multidrug-resistant
pathogen affecting humans and a major source for HAI associ-
ated with high morbidity and mortality due to limited treatment
options, especilly in neuborn intensive care units.

Methods and Materials. Commercial bacteriophage cock-
tail targeting Klebsiella pneumoniae («Sextaphag» produced
by «Microgen» company) was orally given over 5 days to pa-
tients hospitalized in the neonatal intensive care unit in Saint-
Petersburg, Russia.

To assess the ability of the bacteriophage to lyse host bac-
teria in vitro, spot assays were used on the Klebsiella pneumo-
niae lawn.

Results. The outbreak started with two community cases of
pneumonia caused by K. pneumoniae. Totally, HAI caused by
K. pneumonia were occurred in 15 patients, the rate was
19.0% (95% CI = 11.0-29.4) during the outbreak period.

Common measures to control the outbreak had been un-
successful. After application of the phage cocktail among
newborns, the rate of nosocomial K. pneumoniae infections
decreased to zero and remained at this level for more than a
month of surveillance in the ICU. All treatments were well toler-
ated. No adverse events were reported.

Conclusion. Presented results clearly demonstrate high
efficiency of bacteriophages.

Advantages of phage therapy over the use of antibiotics
can be framed in terms of phage properties. Phages have
several features that make them potentially attractive antibac-
terial agents. Bacteriopahges are highly specific and very ef-
fective in destroying targeted bacteria, have only minimally
impact on health-protecting normal flora bacteria, safe and
rapidly modifiable to combat the emergence of newly arising
bacterial threats.

Antibiotic resistance in Russia: the stat
of problem and perspectives of control

Azizov I.S.

Smolensk State Medical University,
Institute of Antimicrobial Chemotherapy

The global rise of resistance to antimicrobial agents signifi-
cantly limits therapeutic options, especially in nosocomial in-
fections. Over the last decade, the role of Gram-positive bac-
teria (MRS, VRE) in etiology of nosocomial infections has
been decreasing while, in contrast, the prevalence of Gram-
negative pathogens has been increasing. Carbapenem-
resistant Pseudomonas aeruginosa, Acinetobacter baumanii
and carbapenemase- and extended spectrum beta-lactamase
(ESBL)-producing Enterobacterales, identified by the WHO as
level 1 critical priority pathogens, are now the leading cause of
nosocomial infections in Russia.

Nowadays, resistance to many antibiotics has reached the
irreversible state and cannot be overcome by increasing dos-
ages and combining multiple antimicrobials. The WHO action
plan for combating AMR includes the following important
points:

1) Developing education programs for medical specialists
and community aimed on improving antibiotic prescription and
consumption;

10

2) Providing advanced techniques of antimicrobial therapy
and diagnostics;

3) Establishing and improving surveillance systems and
infections control practices;

4) Promoting rational use of existing antibiotics, developing
new antimicrobials, vaccines and alternative therapies
of infections;

5) Developing healthcare programs to improve sanitation
and quality of life;

6) Using collaborative and multidisciplinary approaches.

Surveillance of AMR, especially among the critical priority
pathogens mentioned above, is essential for controlling resist-
ance spread and selecting optimal antibiotic treatment.
According to results of AMR surveillance studies conducted by
the IAC and IACMAC, over 50% of nosocomial P.aeruginosa
and over 60% of nosocomial A. baumanii and Enterobacterales
isolated in various hospitals in Russia in 2014-2015 exhibit
multiple drug resistance (MDR). Furthermore, the resistance
rates to carbapenems, the primary antimicrobial class for treat-
ing serious nosocomial gram-negative infections, exceed 47%
(for both imipenem and meropenem) in P. aeruginosa, 67% —
in A.baumanii, and varies from 3% (for imipenem) to 17% (for
ertapenem) in Enterobacterales. Thus, the alarming resistance
of major bacterial pathogens urges the need for alternative
strategies to combat nosocomial infections. Such strategies
for which the evidence of effectiveness is gradually being ac-
cumulated include the use of:

1) Lytic bacteriophages and their products, such as lysins,

2) Adjuvants, such as the agents enhancing permeability
of bacterial cell-wall structures,

3) Nanomaterials;

4) Probiotics, fecal transplantation;

5) Inhibitors of quorum sensing;

6) Immunotherapeutic agents (e.g. poly- and monoclonal
antibodies directly inhibiting bacteria or their virulence factors,
as well as host-specific pathways).

The database of receptor-recognizing
domains of tail fibersof Escherichia coli
bacteriophages and their O-antigen
specificity

Belalov I.Sh., Letarov A.V.

Winogradsky Institute of Microbiology, Federal Research
Center "Biotechnology", Russian Academy of Sciences,
Moscow, Russia

Multiple antibiotic resistance in bacteria is undermining tra-
ditional approaches to treatment of bacterial diseases. Phage
therapy is a promising tool to counteract drug resistance.
Moreover bacteriophages target only their host species and do
not affect symbiotic microflora. On the other hand bacterio-
phages usually have very narrow serotype specificity. Thus,
vast majority of bacterial population is not targeted by a single
bacteriophage sample. Rational design of candidate bacterio-
phages for phage therapy requires detailed knowledge of tar-
get serotypes and phage adsorption capabilities. There are
almost two hundred types of O-antigen in Escherichia coli
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alone, which makes experimental investigation of bacterio-
phage specificity extremely resource and time consuming.
Available sequence data in post-genome era allows large
scale bioinformatic search for identification of potential tail fib-
ers&#39; receptor-recognizing domains. Using this approach
we are conducting the construction of a platform for O-antigen
profile specific design of phage preparations. The database of
receptor-recognizing domains and corresponding O-antigens
complements experimental research on phage therapy in our
lab. As a result we can obtain rationally designed phages to
target specific serotypes.

This work was supported by Russian Science Foundation,
grant Ne 151500134

Combining transcriptomics

and translatomics in LUZ19 infected cells
to comprehensively understand a phage
and its subfamil

Blasdel B., Grenga L., Malone J., Lavigne R.

KU Leuven, Leuven, Belgium

With the other Phikmvvirus genus members, Pseudomonas
phage LUZ19 is a member of the Autographvirinae subfamily.
The Autographvirinae subfamily is currently defined by its
members&#39; ability to transcribe their own genes using a
distinctive single-subunit RNA polymerase as well as the syn-
tengy that can be observed in their genomes, their exclusive
use of a single strand for transcription, and their putatively
common transcriptional scheme resembling T7. Key to the
current understanding of what ties the Autographivirinae to-
gether is the remarkable independence of its transcription from
host factors achieved through a unique and characteristic
transcriptional plan. In T7, strong sigma70 promoters at the
beginning of the genome recruit the host RNA polymerase to
transcribe early genes involved in shutting down host metabo-
lism as well as the T7 RNA polymerase, which then tran-
scribes middle/late genes. However, RNA Sequencing and
Ribosomal sequencing of LUZ19 infected cells appears to in-
dicate that Phikmvvirus members may be more estranged
from the other Autographivirinae than previously thought with
a more complex transcriptional scheme. Indeed, we can now
confirm that in LUZ19 the sigma70 early promoters only have
a role in transcribing a single previously unannotated coding
sequence. Combining our RNA-Seq and Ribo-Seq data with
2D protein gels in early and late infection; we show how
LUZ19 temporally regulates its genome on both a transcrip-
tional and translational level. We also define the ways in which
the phage and phage induced stress regulates expression of
the host genome on both a transcriptional and translational
level.

Analysis of molecular-genetic methods
for evaluation of safety of bacteriophages
and products of their base

Borisova 0O.Yu.', Rubalskii E.O."2, Aleshkin A.V.",
Zulkarneev E.R.", Rubalskii M.O.2

'G.N.Gabrichevsky Research Institute for Epidemiology
and Microbiology, Moscow, Russia;

2Hannover Medical School, Hannover, Germany;
SAstrakhan State Medical University, Astrakhan, Russia

The main modern requirements for the genetic characteri-
zation of bacteriophage preparations include:

- confirmation of the virulent (lytic) nature of each bacterio-
phage used in the preparation;

- confirmation of the absence in the genome of bacterio-
phages of genes coding antibiotic resistance factors and bac-
terial pathogenicity factors;

- taxonomy determination for each bacteriophage used in
the preparation.

The gold standard of molecular-genetic control of bacterio-
phages is the methods of full genomic sequencing followed by
bioinformatic analysis, which allows to define reliably the lytic
type of a bacteriophage, define its species identity and confirm
the absence of undesirable genes. However, these methods
are still too costly to use them in the routine regime in the
conditions of permanent isolation of new strains of bacterio-
phages and use of new host strains. Therefore, we developed
a PCR-based approach for the molecular-genetic evaluation of
the safety of bacteriophages.

Efficacy of phage re-therapy
of experimental Klebsiellosis in mice

Borzilov A.l., Korobova 0.V., Kombarova T.I.,
Myakinina V.P., Verevkin V.V., Krasilnikova V.M.,
Solovieva E.V., Volozhantsev N.V.

State Research Center Applied Microbiology
and Biotechnology, Obolensk, Russia

Bacteriophages are a "weapon" of directed action against
bacterial infections. Increasing interest of the researchers and
physicians to phages is connected first of all with the search
for ways to overcome the drug resistance of bacteria. The
natural property of phages to interact specifically with a bacte-
rial cell allows one to avoid a negative effect on the commen-
sal microflora. However, the macroorganism perceive bacteri-
ophages as foreign antigens that activated immune response
mechanisms to neutralize them.

The aim of the study was to evaluate the efficacy of the
repeated application of the bacteriophage KpV289 for the
treatment of lethal recurrent infection in mice caused by
Klebsiella pneumoniae strain KPM9.

Outbred white mice were used to produce Klebsiella infec-
tion. In the first stage, the animals were challenged intramus-
cularly (left thigh) with a culture of the hypermucoid strain
KPM9 (4 x 10° CFU). Three hours later, treatment with a
phage KpV289 was started. Phage was administered intra-
peritoneally once daily for five days at 108 PFU. Two weeks
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after the end of treatment the surviving animals were divided
in two equal groups, one of which was infected with a lethal
dose of the KPM9 strain again and re-treated with a phage
according to the scheme described above.

As a result, it was established that after the first course of
phage therapy of experimental klebsiellosis 90% of animals
survived. 100% non-treated mice in the control group were
dead. Surviving animals were free from the causative agent of
the infection. All mice survived after repeated intramuscular
infection with culture of K. pneumoniae KPM9 and the subse-
quent course of phage therapy. Bacteriological analysis
showed the absence of pathogen in mice. Mice from the non-
treatment control group died from 3 to 5 days. After the first
course of therapy, the titer of antibodies (IgG) to the phage
KpV289 in the mice blood serum ranged from 1 : 800 to 1 :
1600. It increased to 1: 32 000 — 1 : 512 000 after repeated
treatment. It was shown that despite high IgG titers, anti-phage
serum did not have a significant neutralizing effect on bacte-
riophage KpV289 in vitro.

Thus, the bacteriophage KpV289 has a pronounced thera-
peutic effect both with single and repeated treatment of lethal
infection in mice caused by K. pneumoniae KPM9.

This work was funded by the Russian Science Foundation
(Grant no. 15-15-00058P).

Phage therapy against MDR Pseudomonas
eruginosa lung infection in an infant child.
Case Report

Ciubotaru A.', Balica l.!, Rubalskii E.?%, Chilianu M.",
Botizatu A.!, Dogotari V.', Frunze D.!

'Republican Clinical Hospital «Timofei Mosneaga»,
Chisinau, Republic of Moldova;

2Hannover Medical School, Hannover, Germany;
3G.N.Gabrichevsky Research Institute for Epidemiology
and Microbiology, Moscow, Russia

Respiratory bacterial infections lead to serious complica-
tions in patients, which can be life threating in case of a multi-
drug resistance (MDR). Antibiotic therapy alone is often un-
successful due to not only an antibiotic resistance but also a
tolerance of bacteria to conventional drugs, as well as be-
cause of toxic effects that can occur as side effects of some
antibiotics, especially in newborn babies and infants.

The subject of this case report is a 4 months infant with
acute enterocolitis, associated with an antibiotic therapy and
complicated with a septic pneumonia. MDR Pseudomonas
aeruginosa was isolated as the causative pathogen. Therapy
of the P. aeruginosa was challenging due to sepsis and toxic
shock syndrome (drug and bacterial toxicity). Later the multi-
ple poliorganic disfunction (MODS) was developed and exac-
erbated due to the toxicity of the administrated drugs.

It was decided to try phage therapy as an alternative to
conventional antibacterial therapy.

The personalized phage therapy protocol was used to treat
the lung infection caused by the MDR P. aeruginosa.
Bacteriophage strains from the Gabrichevsky Moscow
Research Institute for Epidemiology and Microbiology were

12

selected and prepared at the Hannover Medical School.
Following application of the personalized phage preparation in
combination with antibiotics provided complete resolution of
the infection with no signs of recurrence.

Characterisation of a hybrid c2/P335
Lactococcus lactis bacteriophage

Damnjanovic D., Harvey M., Bridge W.

University of New South Wales, School of Biotechnology
and Biomolecular Sciences, Faculty of Science,
Sydney, Australia

Lytic bacteriophages pose a serious threat to dairy fermen-
tation processes with 936-, P335- and c2- like phages being
the most common to lactococcal starter cultures. Though all
three belong to the Siphoviridae family, they do not share sig-
nificant DNA similarity. This work characterises a newly iso-
lated lytic phage (@15(M09)) for the strain Lactococcus lactis
ssp cremoris Mo9), which was shown by multiplex-PCR to
contain sequences characteristic of both c2- and P335- type
phages. Electron microscopy revealed the phage has a typical
prolate capsid morphology defining the phage as a c2- type. lts
host range includes Lactococcus lactis strains belonging to
cremoris and lactis subspecies, including biovar diacetylactis.
The phage was propagated on each of the permissive hosts
and genetically characterized by repetitive-PCR to confirm the
phage individuality and to explore any host influence on the
PCR fingerprints. The c2- group of phages are known to infect
Lc. lactis strains using a protein receptor, while non-c2 phages
use saccharidic receptors. Multiplex-PCR for the classification
of P335 phages was used to investigate the origin of the P335-
like element in this c2-type phage. Sequences of the Receptor
Binding Protein (RBP)-encoding genes located at the base-
plate corresponding to the P335- subgroup Il were detected
indicating a possibility that @15(Mo9) can also use sugars as
receptors for binding. A recombination event between the c2
and a P335 species could have originated through sharing of
the same bacterial host or by horizontal gene transfer between
prophage or plasmid DNA and a lytic phage. Whole genome
sequencing and analysis of @15(Mo9) is currently underway
and should shed further light on origin of this novel hybrid
bacteriophage.

Development of the test system

for indication and identification

of bacteriophages zooatroposagnificant
representative of «group Bacillus cereus»
and «group Bacillus subtilis»

Feoktistova N.A., Vasilyev D.A., Mastilenko A.V.

P.A.Stolypin Ulyanovsk State Agricultural Academy,
Ulyanovsk, Russia

57 isolates of bacteriophages, 8 — to Bacillus mycoides, 1
—to Bacillus anthracis, 22 — to Bacillus subtilis, 22 — to Bacillus
pumilus were detached from objects of veterinary-sanitary in-
spection and selected specific to bacteria Bacillus cereus.
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It was established that detached bacteriophages
arespecific within species and do not lyse bacteria of heterolo-
gous species, genus and family. Lytic activity of detached
phages of Bacillus cereus was from 10 to 10° by Appelmann
method and from (1,8 + 0,4)x107 to (4,0 = 1,8) x 10'2 BFU/ml
by agar-layer technique; Bacillus pumilus — from 10° to 10®
and (1,0 £ 0,1) x 10® — (4,0 £ 0,3) x 10° BFU/ml, Bacillus my-
coides — from 10° to 10" and (2,3 = 0,7) x 10%to (6,2 £ 0,8) x
x 102 BFU/ml, Bacillus subtilis — from 10-5 to 10-8 within the
range of (1,7 = 0,3) x 10° to (8,0 = 0,5) x 10° BFU/ml, Bacillus
anthracis — from 10-5 to 10-7 within the range of (1,9 + 0,1) x
x 10%to (3,0 + 0,1) x 108 BFU/ml. Cumulative percent of phage
lysis is Bacillus cereus — 89,5%, Bacillus mycoides — 100%,
Bacillus anthracis — 81,8%, Bacillus subtilis — 95,0%, Bacillus
pumilus — 91,0%. Destructive changes of bacillary bacterio-
phages were observed at its 25—-35 minute interlocking with
trichloromethan at the ratio 10:1. Thermal effect within the
range of 64—78°C during 30 minute lowers lytic activity of stud-
ied bacteriophages by 4-6 decades. It was recorded that
temperature 80-90°C for studied bacteriophages was critical.
Bacteriophage storage, closed in flasks in native state at
2-4°C during 12 months, lowers its lytic activity at average of
2-3, which rehabilitates at 5-6 multiples passaging on indica-
tor crop.

On the basis of data analysis system for PCR-detection in
DNA composition of studied bacteriophages of genes, coding
toxin HBL enterotoxin was developed. During its appliance
fragments of virulent gene of enterotoxin bacteria Bacillus in
bacteriophage genomes Bacillus cereus FBc-28, Bacillus my-
coides FBmyc-4, Bacillus anthracis B.a.Rot, Bacillus subtilis
FBs-16, Bacillus pumilis FBm-8 YICXA series were not dis-
covered.

Parameters of reaction layout of titer phage development were
established: concentration of indicator crop, discovered in reac-
tion layout — 10?—10° micron/ml, working dilution of bacteriophage
— 105-10° BFU/ml; optimal time of exposition — 5—6 hours of cul-
tivation without preliminary growth of studied materal.

Indication schemes of bacteriophages Bacillus mycoides,
Bacillus anthracis, Bacillus subtilis, Bacillus pumilusare devel-
oped by method of reaction of phage titer growth with the use
of biopreparations on the basis of detached and selected
bacteriophages, which allow to discover bacteria in concentra-
tion of 10%-10* micron/g of objects of veterinary-sanitary in-
spection in 26—27 hours.

Selection of cholera bacteriophages
for experimental preventive drug

Gaevskaya N.E., Tyurina A.V., Pogozhova M.P.

The Rostov-on-Don antiplague institute of Rospotrebnadzor,
Rostov-on-Don, Russian Federation

The threat of emergence of large-scale epidemics and the
outbreaks of cholera on various continents of the world defines
need of continuous monitoring of cholera, prevention of her
distribution, emphasizes importance of optimization of modern
prevention and therapy.

The World Health Organization recommends preventive
measures the including mass vaccination against cholera.

But, vaccine has contraindications: allergy, age, pregnancy
and breastfeeding. In spite of the fact that chemoprophylaxis
with antibiotics is effective at cholera, collateral reactions to
antibiotics are well-known. In the circumstances in prevention
of bacterial infections bacteriophages can make an alternative
to antimicrobic drugs.

In this regard the purpose of our work was to find perspec-
tive cholera bacteriophages for creation of preventive fagovy
drug.

We have carried out in vitro assessment of bacteriophages
of cholera vibrioes from a collection of laboratory of bacterio-
phages of Rostov-on-Don antiplague institute of
Rospotrebnadzor for the purpose of selection of the most ef-
fective strains of phages. At selection of phages the following
indicators were considered: specificity of lytic action concern-
ing vibrioes, the highest reproductive activity, extent of lysis of
homologous bacteria, cultivation duration, reproduction speed,
sowing doses of bacteria and phages. Studying of properties
of phages was carried out by the standard methods. Nutrient
mediums for experiments included broth and 0,7%, 1,5% agar
of Marten (pH 7,6-7,8).

The work was selected 3 cholera phages, liziruyushchy vi-
brioes of 0139 and O1 of a serogruppa of biovar of Classical
and El Tor from which the new fagovy composition, in the ratio
1:1:1 is created have been selected. The range of lytic activity
of one of phages has the wide range including cholera vibrioes
of biovar of Classical (64,6%) and El Tor (56%). Range of lytic
activity of the second phage extends only to cholera vibrioes
of a biovar of El Tor, but in high percent (70%). The third bac-
teriophage has high lytic activity concerning serogruppa 0139
V. cholerae (50%).

According to an electronic-microscopic research Ne1 and
Ne 2 cholera bacteriophages belonged to the Podoviridae fam-
ily, a phage Ne3 to the Myoviridae family.

Thus, we have shown prospects of development of new
phage composition for prevention of cholera. At present, work
in this direction continues.

Contribution of Nizhny Novgorod NNRIEM
named after academician |.N.Blokhina

in fundamental and applied research

in the field of creation and application

of bacteriophages

Grigoreva G. I., Solovyeva I.V.

Federal Budgetary Institution of Science, Nizhny Novgorod
Research Institute of Epidemiology and Microbiology
(FBIS NNRIEM) named after Academician I.N. Blokhina

of Rospotrebnadzor, Nizhny Novgorod, Russia

The history of design and production, study of bacterio-
phage efficiency, creation of algorithms for their use in diag-
nostics, treatment and prevention of intestinal infections in the
Institute dates back to 1935. At that time, two research topics
were planned: "Epidemiological Significance of Aquatic
Dysenteric and Typhoid Paratyphoid Bacteriophage" and
"Study of Efficiency of Dysenteric Vaccinations and
Bacteriophage Preventive Treatment". The first results of the
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study were published in 1940. In the same year, a production
department with a "Bacteriophage" subdivision was estab-
lished. On the basis of uterine phages obtained from Moscow
and Thilisi scientific research institutes, production of dysen-
teric and typhoid bacteriophages was launched. In 1942,
based on phages races obtained from the laboratory of
Ermolieva Z.l., production of a liquid monophage (choleraic
bacteriophage) was set up.

In total, during the Great Patriotic War, more than 56 thou-
sand liters of dysenteric and choleraic bacteriophage were
manufactured, which helped to cope with the spread of these
infections at the fronts and in the rear. Since the 50s of the last
century, in accordance with the main profile of the Institute,
etiology of intestinal infections was systematically studied,
perception of the role of salmonella, enteropathogenic enteric
bacteria and proteus in human pathology was deepened.
Thus, the dysenteric bacteriophage quality was improved, and
the following bacteriophages were created: Tifimurium
Breslaufag (1957), the ABCDE salmonellosis group (1960),
and coli-proteus (1959). Their therapeutic, sanitizing and pre-
ventive action was studied and shown. In 1975, a tableted dry
adapted polyvalent dysenteric bacteriophage with an acid-re-
sistant coating was created, and in 1979 — a tableted salmo-
nella bacteriophage. Phages, like any immunobiological drugs,
require constant working with them in order to increase their
valence. In this connection, since the 1950s, collections of
phage races and pathogenic microorganisms, circulating in
the region, have been created and replenished.

Based on the results of fundamental research on the bacte-
rial metabolism study, new nutrient media and cultivation
methods were developed at the Institute, in other words, the
technological process of production was upgraded. From1954
to 1987, more than 80 printed works were published, there
were defended 2 PhD theses and 7 master's dissertation in the
field of development, production technology and study of bac-
teriophage efficiency.

At present, the Institute conducts studies of the bacterio-
phage genomes of clinical isolates of enterobacteria and mi-
croorganisms that belong to a group of so-called non-ferment-
ing gram-negative bacteria, as well as develops procedures
for joint use of author's probiotics and bacteriophages.

Gosty9 — a T5-like phage with
a novel receptor specificity

Golomidova A.K.!, Kulikov E.E.", Belalov I.S.",
Letarov A.V.?

"Winogradsky Institute of Microbiology, FRC “Fundamentals
of biotecnhology”, RAS, Moscow, Russia;

ZBiology faculty, Lomonosov Moscow State University,
Moscow, Russia

T5-like phages are able to infect wide range of enterobacte-
rial hosts and usually regarded as good candidates for phage
therapy purposes. Infection by T5 phage depends on a irre-
versible interaction of their central tail fiber adhesin (pb5 pro-
tein) with host outer membrane large proteins — cyanocobala-
mine transporter BtuB (phage BF23 group) and ferrichrome
transporter FhuA (T5 group). Using FastTree 2.1 software
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and amino acid sequences, we plotted phylogenetic trees for
pb5 protein sequences found in all known T5-like phages.
Their phylogeny comprises 4 clusters, and the host receptors
for two such groups are still unknown. We isolated a novel
T59g coliphage that belongs to one of these “unknown”
groups and whose pb5 aa sequence is close to that of
Salmonella_Shivani phage. Providencia_vB_PreS_PR1 and
Proteus_PM135 phages, not available to us, form the other
“unknown” group. T59g is able to infect E. coli DH5a, and host
mutants resistant to T59g infection were isolated.

T59g-resistant mutants gained also resistance to 9g phage
characterized in our lab previously (Kulikov et al., 2014), while
the mutants selected by their resistance to 9g phage remained
sensitive to T59g. This fact indicates that T59g phage employs
two different host receptors for infection, one shared with 9g.
Comparing full genomic sequences of the wild type host and
mutants will enable us to assign a new type of E. coli protein
receptor for T5-like bacteriophages.

Work supported by RSF grant 15-15-00134P

The use of bacteriophages in treatment
of patients with purulent-necrotic diseases
of the lungs and pleura

Gostishev V.K., Gorbacheva I.V., Zolotarev D.V.,
Telyashov A.D.

Federal state autonomous educational institution

of higher education |.M.Sechenov

first Moscow State Medical University of the ministry

of health of the Russian Federation (Sechenov University),
Moscow, Russia

It is very interesting to use bacteriophages in the complex
treatment of patients with purulent necrotic diseases of the
lungs and pleura in connection with the increase in infections
associated with the provision of medical care caused by multi-
resistant flora.

From 2013 to 2018 at the hospital. I.V.Davydovsky treated
300 patients with acute and chronic pleural empyema and lung
abscess. Of these, 150 patients with pleural empyema, in the
treatment program which used programmed thoracoscopic
sanitation of the pleural cavity, 52 pleuro-thoracic fistulas and
98 from lung abscesses of different etiologies. The change of
autochthonous flora to nosocomial one occurs in 2-3 days
with complete replacement by 9 days, and patients with this
pathology are treated usually more than 2 weeks or more.

We used a combined preparation of commercial bacterio-
phages active against nosocomial strains. The combined drug
allows you to fight both the main infection and prevent the
change of the dominant pathogenic agents in the case of long-
time hospitalization. Every day after the sanitation of the pleu-
ral cavity through the drainage tube with physiological solution
was administered bacteriophage drug at a concentration of
107-200.0 ml with an exposure of about 2 hours. In the future,
drainage of the pleural cavity was carried out passively.
Antibacterial therapy included antibiotics active against noso-
comial flora in combination with enteral administrationof bac-
teriophages if patients were in hospital for more than 3 days.
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In the treatment of lung abscesses without communication
with the pleural cavity, the drug was administered with bron-
chial sanitation of no more than 10 ml and from enteral tract.
It is possible to use the inhalation method of drug administra-
tion, including through the nebulizer. In no case was observed
the addition of nosocomial flora from the group Pseudomonas
aeruginosa, Enterococcus and Escherichia coli in the applica-
tion of bacteriophages. The ideal phagotherapy is the use of
specific phag types for each hospital, taking into account its
in-hospital microbial landscape. The criteria for stopping the
use of bacteriophages are stopping the systemic inflammatory
reaction, eliminating the source of infection, reducing the level
of intrapleural contamination below 105 CFU / ml. The total
duration of therapy with bacteriophages was on average
10 days.

Short-circulating phages
Hodyra-Stefaniak K., Lahutta K., Dabrowska K.

Institute of Immunology and Experimental Therapy,
Polish Academy of Sciences, Wroctaw, Poland

Phage engineering is considered a promising approach to
construct new molecular carriers, vaccines and other medical
tools. Phage potential to be applied to animals and humans for
the delivery of drugs or antigens in an efficient way has been
demonstrated many times. Administration of phages to hu-
mans or to animals expose phages on interactions with im-
mune system that eventually determine phage pharmacokinet-
ics. Phage pharmacokinetics, in turn, determines phage thera-
peutic effectiveness and outcomes of the application. We
studied engineered bacteriophages that presented foreign
peptides on their capsids, by evaluating their blood circulation
in vivo in animal model. We used eight types of different pep-
tides to modify the wild type phage, each peptide was previ-
ously demonstrated as a biologically active one. Presentation
was achieved by phage display technique on T4 phage cap-
sid. Analysis of phage pharmacokinetics in vivo in mice re-
vealed that three of tested modifications resulted in rapid
elimination of the engineered phages from circulation (in com-
parison to the control, non-modified phage). We propose to
name this phenomenon ‘short circulating phages’, since it
seems in the contrary to the phenomenon of ‘long circulating
phages described by Merril et al. (Proc Natl Acad Sci U S A
93, 1996). To understand individual pharmacokinetics of engi-
neered phages, immune response elicited by the engineered
phages was identified both in the part of innate immune re-
sponse and adaptive immune response. We found that it was
the innate immunity that was responsible for the short circulat-
ing phenotype of the engineered phages.

This work was supported by the National Science Centre
in Poland (grant no. UMO-2014/13/N/NZ6/03985).

High-throughput technique

for induction of staphylococcal prophages
from lysogenic strains and determination
of their host range

Indrakova A., Maslariova l., PantGéek R., Doskafr J.

Masaryk University, Faculty of Science, Department
of Experimental Biology, Brno, Czech Republic

Staphylococci are well-known human and veterinary patho-
gens, whose phages are intensively studied for their impact on
the staphylococcal virulence associated with lysogenic con-
version as well as evolution mediated by generalized trans-
duction. Of interest are phages residing in the bacterial ge-
nome known as prophages. Nowadays, it is generally ac-
cepted their classification by the integrase type associated
with possible genes of virulence [1] and by virion head-tail type
corresponding to International Committee on Taxonomy of
Viruses (ICTV) classification [2]. Prophages enhances fitness
of the host by carrying virulence genes or aiding to resistance
against other phages. Furthermore, the prophages upon in-
duction might create viable phages as well as particles capa-
ble of transfer of genetic information such as resistance and
virulence genes. Hence it is important to study the biological
diversity of the endogenous prophages. The detection of
staphylococcal prophages is usually done by UV-light or mito-
mycin C induction from bacterial suspension in millilitres of
volume. However, such approach is laborious, expensive, and
time consuming. Therefore, we developed a rapid bacterio-
phage assay method on 96-well plate combined with host
range detection by double layer agar. This method allows
screening of staphylococcal strains for endogenous prophag-
es in large scale. The 96-well plate approach was optimized
for the Staphylococcus aureus and further tested on the set of
Staphylocococcus sciuri and Staphylococcus petrasii strains.
In the obtained lysates novel viable inducible phages were
detected and the indicator strains were found by host range
testing. In conclusion, this technique enables fast large-scale
assessment of the inducible prophage population.

This work was supported by grants GA18-13064S

and MUNI/A/0824/2017

[1] Goerke C, et al. Journal of Bacteriology.
2009;191(11):3462-3468

[2] Adriaenssens EM et Brister JR. Viruses. 2017;9(4):70
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Dickeya bacteriophage PP35:

the structure of bacterial surface
polysaccharide provides the infection
of the alternative bacterial host

Kabanova A.P.'2, Shneider M.M.!, Korzhenkov A.A.2,
Miroshnikov K.K.%, Zdorovenko E.L.5, Toschakov S.V.34,
Ignatov A.N.2, Knirel Yu.A.%, Miroshnikov K.A."2

'Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry,
RAS, Moscow, Russia;

2PhytoEngineering Research Center, Rochachevo,
Moscow region, Russia;

3l.Kant Baltic Federal University, Kaliningrad, Russia;
4Fundamental Biotechnology Federal Research Center,
Winogradsky Institute of Microbiology,

RAS, Moscow, Russia;

°Zelinsky Institute of Organic Chemistry,

RAS, Moscow, Russia

The limitations on the use of agricultural antibiotics stimu-
late the development of alterantive strategies to combat plant
bacteriosis. The recently evolved virulent phytopathogen
Dickeya solani is a serious threat for potato growing. The use
of bacteriophages to control D.solani ssems a prospective ap-
proach in biocontrol. The presented work characterizes the
Myoviridal Limestonevirus PP35, specific to D.solani with the
genome size of 152048 bp. Similar bacteriophages were iso-
lated during B D.solani outbreaks in Great Britain, Netherlands,
Finland and Poland. The infection host range of PP35 is deter-
mined by the function of the tail spike protein gp156. The se-
quence of this protein is highly conservative in all phages of
the Limestonevirus genus specific to Dickeya. Mass-
spectometry reveals that recombinant PP35 gp156 degrades
the O-polysaccharide of D. solani into octameric fragments.
The polysaccharide structure, —2)-B-D-6-deoxy-D-
altrose-(1—, is unique among soft-rot Pectobacteriaceae.
However the identical structure was found in the non-patho-
genic soil bacteria also susceptible to phage PP35. The alter-
native bacterial host Lelliottia spp. strain F154 was genomi-
cally characterized, and several genes responsible for
O-polysaccharide biosynthesis identical to D.solani were
characterized. Non-pathogenic bacteria may play a role in
maintaining the threshold population of bacteriophages in soil.
Also such bacteria may be used for industrial production of
therapeutic bacteriophages.

The project is supported by Russian Science Foundation
grant # 16-16-00073
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Development of organo-inorganic hybrid
coatings with sorbiated bacteriophages
to reduce the risk of development

of medical aqcuired infections

Kaminsky V.V., Aleshkin A.V., Zulkarneev E.R.,
Kiseleva I.A., Efimova O.G., Emelianenko K.A.,
Emelyanenko A.M., Boinovich L.B.

G.N.Gabrichevsky Research Institute For Epidemiology
And Microbiology, Moscow, Russia;

A.N.Frumkin Institute of Physical Chemistry

and Electrochemistry, Russian Academy of Sciences,
Moscow, Russia

The objectives of this study included the study of the anti-
bacterial properties of organo-inorganic hybrid coatings on an
aluminum alloy AMg2, including superhydrophilic and super-
hydrophobic nanostructured metal substrates with the applica-
tion of bacteriophage particles.

In the course of the experiments bactericidal activity was
evaluated (BA = ((K-Op) / K) x 100%, where BA — bactericidal
activity, K — number of colonies on control plates, Op — num-
ber of colonies on textured plates) surfaces after artificial
contamination of 100 pl of a bacterial suspension in a titer of
107 cfu / ml. To increase the antibacterial effect of the plates,
a bacteriophage was adsorbed onto their surface in a titer of
10° pfu / ml, an organic solvent was used to fix it on the sur-
face. The titer of bacteria and bacteriophages was determined
on days 1, 4 and 6 after contamination.

The original virulent bacteriophages, representatives of the
families Podoviridae and Myoviridae, active against the main
bacterial species of the causative agents of ISMP: K. pneumo-
niae, S. aureus, A. baumannii and P. aeruginosa were used in
the experiment.

As a result of the experiments that simulate the possibility
of the spread of ISMP pathogens, it can be concluded that the
BA of superhydrophilic surfaces is higher than that of superhy-
drophobic surfaces, which for 99 aeruginosa 3086 was 99%
and 45% for the 1st day of the experiment for A. baumannii
B-05 99% and 0% for the 1st day of the experiment, for
K. pneumonia 811 — for the 6 days, 99% and 91%, respec-
tively.

The application of bacteriophage particles does not prevent
the primary colonization of textured metal surfaces by the
strains used in the experiment, however, in some cases it in-
creases its BA. Thus, in the second series of experiments with
A. baumannii B-05 and bacteriophage AM24, BA of superhy-
drophobic surfaces was almost 100% higher by the 6th day of
the study, in the experiment with K. pneumoniae 811 and
phage KpV811 — higher by 7.5% to 6 day, and in the experi-
ment with P. aeruginosa 3086 and the bacteriophage PA10 BA
is higher by 46% than BA of superhydrophobic plates without
sorbed bacteriophages. On superhydrophilic surfaces with a
bacteriophage KpV811, BA was equal to 100% by the 4th day,
and 99% on coatings without a bacteriophage.
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The quantitative model of probiotics
interaction with non probiotics

and new criteria for synbiotic
compositions development

Karetkin B., Evdokimova S., Guseva E., Grosheva V.

D.Mendeleyev University of Chemical Technology
of Russia, Moscow, Russian Federation

At present the huge number of probiotic strains and a lot of
prebiotic ingredients are described. So, to prove the synergis-
tic interaction and the mutual reinforcement of probiotics and
prebiotics in synbiotic compositions in vitro tests have to be
applied at least in the first stage of development, when the
number of combinations is significant. At last time, the co-cul-
turing of probiotic and pathogenic bacteria are used.
Nevertheless, the final count of pathogens does not reflect the
specific of interaction. The criteria for prebiotic activity are
based on comparison of specific growth rates of probiotic and
non-probiotic bacteria, and presumably this approach can be
applied for synbiotics too. Synbiotic effect can be connected
with intensification of metabolites formation. But what the dif-
ference in these metabolites action to pathogen growth and
how can it be took into account? In this study the yields of
short chain fatty acids and the inhibition constants of antago-
nist growth were combined as the measure of action forces
and reaction forces, respectively. This interaction was de-
scribed by the quantitative model and the model was exam-
ined. The oligofructose (Orafti®P95) was used as prebiotic
standard. Bifidobacterium adolescentis ATCC 15703™ was
applied as probiotic strain with good growth on oligofructose.
Bacillus cereus ATCC 9634 and Clostridium acetobutylicum
ATCC 824T are not commonly accepted as pathogens, but
these strains are characterized with better growth patterns,
compared with the most of pathogens. This could be consid-
ered as the most important to estimate the competition interac-
tions. The inhibition constants were determined in pure cul-
tures. The experimental data of bacteria count were obtained
for two co-culture (bifidobacterium + clostridium and bifidobac-
terium + bacilli). To examine the model the kinetics of antago-
nistic bacteria growth was predicated using the experimental
data as the parameters of model. Additionally, the model was
tested with glucose (as non-prebiotic) and different starting
counts of bacilli. The comparison of experimental and calcu-
lated data showed good predictive value of the developed
model. The criteria for synbiotic effect estimation were derived
from the model equations, which allow to compare the action
of different synbiotic composition on different pathogens in
future. Herewith, the study of the growth kinetics is not neces-
sary.

Present study was sponsored by Russian Science
Foundation (Project Ne 17-79-20365).

The purification of phages
for clinical applications

Kiljunen S., Hietala V., Carron A., Horsma-Heikkinen J.,
Skurnik, M.

Department of Bacteriology and Immunology,
Research Programs Unit, Inmunobiology, University of Helsinki,
Helsinki, Finland

The production of phages for therapeutic purposes de-
mands the development of fast, efficient, and scalable purifica-
tion procedures. The purity requirements for medical products
vary depending on the route of application; parenteral medi-
cines are controlled more stringently than orally or topically
given products.

Phage lysates produced in different hosts have a wide
range of impurities: bacterial DNA, proteins, and polysaccha-
rides. Of these, the most strictly regulated molecules are li-
popolysaccharides (LPS or endotoxins) of gram-negative
bacteria. The highest allowed endotoxin concentration for
parenterally applied medicines is 5 EU/kg/h. Gram-positive
bacteria, on the other hand, may produce toxins that can be
harmful in large quantities. For example, many Staphylococcus
aureus strains produce staphylococcal enterotoxins (SEs) that
are small and very stable proteins. SEs are resistant to heat,
acid, and gastrointestinal proteases, they are emetic, and may
cause food poisonings and toxic shock syndrome. Less than 1
Mg can cause disease, and concentrations below 0.5 ng/ml
have been associated with outbreaks.

We are developing purification methods for phages of both
gram-negative and -positive bacteria. As model phages, we
have mostly used Escherichia coli phage vB_EcoM_fHoEco02
and S. aureus phage vB_SauM_fRuSau02. The parameters
we measure during the purification process are phage titer,
bacterial DNA, endotoxins for phages of gram-negative bacte-
ria and SEs for phages infecting S. aureus.

We have tested several methods and combinations of these
for phage purification: ultrafiltration, ion exchange chromatog-
raphy (IEX), octanol extraction, and commercial endotoxin re-
moval columns. Ultrafiliration with 100K cut-off efficiently re-
moves bacterial DNA, small proteins like SEs and some endo-
toxin. The combination of ultrafiltration and IEX results in
highly purified phage preparation, in respect to both SEs and
endotoxins, but the drawback of IEX is that it needs a lot of
hands-on time. In our hands, the optimal way to remove endo-
toxins is ultrafiltration combined with commercial endotoxin
columns, as this procedure is both fast and efficient.

Phage MS2 — oncochemotherapy
target cargo

Kolesanova E.F., Bolshakova T.N., Ribalkina E.U.,
Sivov I.G.

Gamaleya FSRC EM., Orechovich
FSRC BioMedChem, Rl of carcinogenesis, Biotechnology
LLC, Moscow, Russia

We are suggested MS2 bacteriophage particles to
treat solid tumors. To this end, it has been filled with
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salts of monovalent thallium with simultaneous modification
of their surface by conjugation of iRGD peptides obtained by
chemical synthesis of peptides. Peptide, obtained by solid
state synthesis, cyclically due to S-S-and a covalent bridge
was conjugatively bonded to the protein capsid of the phage
via spacer. Thallium salts were used to overcome the drug
resistance of tumor cells, iRGD peptides — for highly affine
binding of particles to the surface of the pathological circula-
tory system of the tumor.

Control the amount of thallium was carried out by fluores-
cence with Quaternary sodium salt of pyrene-1,3,6,8-tetrasul-
fonic acid, the purity and the structure of synthesized iRGD
peptide was controlled by the methods of HPLC and mass
spectroscopy. The effectiveness of the obtained particles was
confirmed by experiments on cell cultures (line MCF7 — hor-
mone — dependent breast cancer-BC, or MDA-MB — 231 —
hormone-independent BC) or on «Nude» mice, MCF7-or
MDA-MB-231-xenographs. According to the results of experi-
ments on animals, the therapeutic index was about 15,000,
and the total concentration of TINO, for therapeutic effect was
less than LD50 500,000 times.

Histological preparations were scanned on the ScanScope
CS2 (histological specimens in bright-field), and the resulting
digital images researched on the subject of the relationship of
the necrosis areas tissue of the tumor to the treated and un-
treated mousses, correspondingly. Experiments on animals
with the obtained particles were controlled in experiments with
particles without filling or with particles without chemical
modification by ligands. It is shown that the tumor mass de-
creases under the action of the obtained particles by at least
2.5 times (p < 0.01).

The obtained results allow us to positively assess the effect
of amplification of the action of salts of ml-kovalentnaja of thal-
lium in target preparations prepared on the basis of phage
MS2.

This work was funded by the the Ministry of education and
science RF (Ne 14.N08.11.0188 ot 27.11. 2017 and «Human
Proteome» grant Ne 14.621.21.0017)

Phage peptide libraries as a tool
for studying the specificity profile
of antibodies

Kolosova E.A."?, Murashkin D.E."?, Morosov |.V3,,
llyichev A.A.", Chapoval A."?, Shcherbakov D.N.'?

'State Research Center of Virology and Biotechnology
VECTOR, Koltsovo, Russia;

2Altai State University, Barnaul, Russia;

SInstitute of Chemical Biology and Fundamental Medicine,
Novosibirsk, Russia

Various pathological processes in the body cause a change
in the specificity profile of circulating antibodies. Most suc-
cessfully, this peculiarity is used for serological diagnosis of
infectious diseases, and the least — for the diagnosis of auto-
immune diseases. In recent years, there have been numerous
reports of a similar relationship between the antibody profile
and the tumor types. The existence of such a connection,
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combined with the introduction of methods of high-perfor-
mance sequencing, creates the prerequisites for creating
methods for universal serological diagnosis based on the
analysis of the specificity profile of antibodies. Phage peptide
libraries exhibiting a huge variety of random peptides are al-
most an ideal tool for obtaining a specificity profile for poly-
clonal antibody preparations.

The classical bioppening procedure involves the selection
of individual phage clones and the determination of the amino
acid sequences of their peptides using Sanger sequencing.

The use of new generation sequencing methods makes it
possible to obtain data on the totality of peptides exposed on
the bacteriophages of the entire library or its reduced versions
obtained in the bioplaning process. This approach was used
on breast cancer sera.

The material of the study was panels of sera from patients
with breast cancer and healthy individuals. We used a phage
peptide library exhibiting, in the composition of the main sur-
face protein pVIll, randomized foreign peptides 6, 8, 10, 12
a.o. in length, as well as peptides of the ring structure c6éc, c8c,
c10c, c12c. We conducted one round of bioppening.
Biopenning was performed on magnetic particles with protein
A for reduce the number of nonspecific interactions. After col-
lecting the eluates, the bacteriophage titer was determined by
the Gratia method. The concentration was varied between
104108 pfu /ml.

Using PCR, amplification of the DNA portion encoding the
amino acid sequences of the foreign peptide was performed.
To do this, primer indexes were used, including sequences of
barcode for sequencing.

Analysis of the set of sequences showed the presence of a
set of peptides with which antibodies of sera from patients with
breast cancer interact and not interacting with antibodies of
healthy sera.

Bacteriophages and probiotics
in correction of intestinal dysbiosis
at food allergy

Kosyakova N.l., Andreeva L.A.

Hospital RAS of Pushchino Research Center,
Pushchino, Russia

Over the last10 years it has been marked a significant in-
crease of food allergy both in children and adults, followed by
intestinal dysbiosis, that makes the search for new approach-
es to the treatment of these conditions is rather relevant.
Attempts to correct such disorders of intestinal tract function
only with probiotics or phages do not always lead to the in-
tended effect. To solve the problem of improving the efficient
treatment of intestinal dysbiosis at food allergy, clinical, ex-
perimental, immunoserological, molecular biological, microbio-
logical, and biochemical studies were carried out among 108
patients aged from 1 to 65 years with a certain disease of food
allergy, which were accompanied by intestinal dysbiosis dur-
ing remission of skin and respiratory manifestations. Among
reasonably significant allergens sensitization to wheat aller-
gen, cow milk proteins, egg albumin, apple and other
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drupaceous fruits, dust mites were revealed. Cross-allergy has
been also taken into account. It has been shown experimen-
tally more efficient influence of the combined use of probiotic
"Bifidumbacterin" manufactured by the "Partner" Company,
Russia and "Sextaphag", manufactured by the "Microgen"
Company, Russia, with the culture E. coli-lactose positive,
E. coli-lactose negative, E. coli 0142 and Proteus vulgaris. The
patients were divided into 4 groups by simple randomization:
1st group — standard therapy treatment (n = 25); 2" group —
standard therapy + Bifidumbakterin (p = 22); 3¢ group — stand-
ard therapy + Sextaphag (n = 22); 4" group - standard therapy
+ Bifidumbakterin and Sextaphag (n = 39). According to clini-
cal criteria, microbiological and biochemical studies of feces to
estimate the level of dysbiosis, the best results were obtained
in the group 4 patients. More pronounced positive dynamics of
the indices of cytokine profile in blood serum and coprofiltrates
(TNF-a, IFN-y, IL-1B, IL-6, IL-4 and IL-10) was also marked at
the same group. In group 2 and 3, when compared them with
each other, according to the period of remission, clinical
manifestations, quality of life, correction of intestinal dysbiosis
and cytokine status, statistically insignificant differences at the
treatment both of standard therapy + Bacteriophage and standard
therapy +Bifidumbacterin were obtained. Thus, clinical and ex-
perimental studies have shown that to improve the effectiveness
of food allergy treatment it is advisable to carry out Bacteriophage
therapy together with Bifidumbacterin against the background of
the standard basic treatment of food allergy.

Freezing of plaques as a novel method
for long term storage of bacteriophage

Kubala A.E., Perehinec T.M., Swift B.M.C., Rees C.E.D.
The University of Nottingham, Nottingham, Great Britain

The recent interest in isolation of novel phage for both
genomic and therapeutic purposes means that there is a need
to store large numbers of different phage in lab collections in
a stable state. Genetic stability, the risk of contamination and
viability have always been concerns when storing bacterio-
phage. However, a high loss of viability is usually encountered
when bacteriophage are frozen and lyophilisation also results in
phage inactivation. Hence the aim of this work was to develop a
novel method for the long-term storage of bacteriophage. In this
study five different well characterized bacteriophage (D29, TM4,
PRD1, BP and B1) were frozen embedded in agar (e.g. mate-
rial extracted directly from plaque), which resulted in a much
smaller loss of viability compared to results gained when these
phage were frozen in liquid suspension. “Artificial” plaques were
also created by adding high titre phage stock to molten agar. This
also resulted in much higher numbers of bacteriophage being re-
tained when frozen. We hypothesized that the carbohydrate
structure of the agar polymer produces this cryoprotective ef-
fect. To test this hypothesis, we embedded bacteriophage into
gelatine and tested weather phage viability after freezing is com-
parable to that of bacteriophage frozen embedded into an agar
matrix. We found that this was not the case and gelatine does not
have any cryoprotective properties. Freezing bacteriophage in
plaques provides a simple solution for enhanced phage survival
during long term storage.

First clinical results of individualized
phage therapy in the field
of cardiovascular surgery

Kiihn C., Rubalskii E., Riimke S., Salmoukas C.,
Haverich A.

Hannover Medical School, Department
of Cardiothoracic, Transplantation
and Vascular Surgery, Hannover, Germany

Cases of inefficiency of antibiotic therapy against bacterial
infections appear more often in surgical practice. Different
mechanisms of antibiotic resistance and antibiotic tolerance
make conventional antibacterial drugs insufficient for patho-
gen eradication in a number of patients. Phage therapy is
one of the viable alternative or additional approach that can
be a lifesaving option for these patients. However currently
phage therapy is only possible as an ultima ratio therapy
(therapy of last resort) according to article 37 of the
Declaration of Helsinki in a majority of European legislations.
We successfully applied bacteriophages as a therapy of last
resort in patients after cardiovascular surgery which devel-
oped infections caused by multi- and pan-resistant bacteria.
Individualized phage preparations showed their efficacy in
different cases of implant associated infections and infec-
tions associated with a drug-induced immunosuppression
caused by the following bacteria: Staphylococcus aureus,
Pseudomonas aeruginosa, Enterococcus faecium, Klebsiella
pneumoniae.

Altered O-antigen length confers
E. coli a resistance to RB49-like phage

Kulikov E.E'., Golomidova A.K.', lvanov P.A.",
Knirel Yu.A.2, Letarov A.V."?

"Winogradsky Institute of Microbiology,

FRC “Fundamentals of biotecnhology”,

RAS, Moscow, Russia;

2N.D.Zelinsky Institute of Organic Chemistry

RAS, Moscow, Russia;

3Biology faculty, Lomonosov Moscow State University,
Moscow, Russia

Using clinical material, an uropathogenic E. coli strain UP1
was isolated in our lab in 2016. LPS of UP1 was profiled by
NMR, PAGE and LPS-specific silver staining. UP1 belongs to
0155 group. We also isolated an RB49-like phage PF17.6 in-
fecting UP1 (O155), K12 C600 (rough, no LPS) and a number
of other E. coli strains independent of their LPS type. A num-
ber of UP1 natural mutant variants resistant to PF17.6 phage
was isolated. All these strains featured the resistance-associ-
ated altered LPS profiles with O-antigen molecules shortened
in comparison with UP1 wt O-antigen. LPS of these mutants
was studied by NMR, and this study showed that the chemical
unit structure of O-antigen was preserved just as in wt strain.
A wt allele of wzzB (LPS chain length determinant protein)
gene cloned on a pGEM-3 plasmid fully restored the pheno-
type of UP11 mutants to wild type, including their phage sen-
sitivity and LPS patterns.
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We propose a new hypothesis for the mechanism
of RB49-like phage infection. In RB49-like phages, gp38 re-
ceptor-binding protein caps a distal part of a thin needle-like
long tail fiber.

We assume that the distal loops of gp38 could penetrate to
their receptor through LPS layer, and their interaction with a
receptor triggers a baseplate rearrangement. Then short tail
fibers (gp12) get released and deployed, penetrating to their
receptors through LPS layer by physical force. In this view we
can assume that phage infection largely depends on this initial
interaction of gp38 being properly positioned against its recep-
tor. This strategy explains the fact that T-even related phages
can infect many hosts, despite that their adhesins are not
specifically recognizing or degrading host O-polysaccharides.
The shortened O-polysaccharide variant preserving its chemi-
cal structure but changing spatial relations between host outer
membrane and phage appears to be an efficient barrier pre-
venting phage infection, so this way of phage resistance may
be useful against a number of T-even-like phages.

Work supported by RSF grant 15-15-00134P

Detailed characterization of intestiphage
and pyophage as a step toward broader
clinical research in phage therapy

Kutter E., Langevin S., Parker D., Kroupa A.,
Vananzo S., Leister L., Gunther J., Pratt A.,
Pousson A., Foster B., Glassbrook D.

Evergreen State College, Olympia, USA

Carrying out successful double blinded clinical trials of po-
tential therapeutic phage preparations has turned out to be
extremely difficult, despite many years of study and careful
preparation. This is due largely to the complexities of the
human microbiome and most medical targets, the high speci-
ficity of phage-host interactions, and the wide variations of the
pathogens and underlying microbiomes involved. At the same
time, much emphasis has been placed on the high long-term
successes achieved in a variety of contexts, particularly those
using the very complex, long-standing and extensively evolved
Georgian and Russian cocktails, Intestiphage and Pyophage,
widely available in each of those countries. The PhageBiotics
Research Foundation is now taking advantage of rapidly-im-
proving metagenomic tools to thoroughly explore the make-up
of these long-evolving cocktails. Understanding the cocktail
composition will help us support detailed analysis of the result-
ing changes in microbial patterns during their implementation
in appropriate individual cases, as well as facilitating getting
regulatory permission for compassionate use applications. We
are also using the well-studied ECOR (E. coli Collection of
Reference) to help in efficiently isolating and characterizing
individual coliphages, exhibiting different host ranges. For ex-
ample, this has let us test the ability of individual isolates to
provoke the recently-reported “superspreading” of plasmids
carrying antibiotic resistance elements; encouragingly, no “su-
perspreader” strains have been found. The plan is to make the
resultant findings widely available, helping support approval of
these long-tested cocktails for a wide range of compassionate-
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use applications and aiding those clinicians and researchers
trying to develop effective phage-based therapeutic products and
protocols that can be rigorously tested for more widespread applica-
tions.

Experience in the use of a lytic
bacteriophage SE40 for biocontrol
of salmonella enteritidis at a poultry farm

Laishevcev A.I'2, Aleshkin A.V.!, Kiseleva I.A.",
Kaminskii V.V.!, Zul'karneev E.R.’

'G.N.Gabrichevsky Research Institute For Epidemiology
And Microbiology, Moscow, Russia;

2All-Russian Research Institute of Experimental Veterinary
Medicine named after Y.R.Kovalenko, Moscow, Russia

The use of antibiotics to suppress the growth of pathogenic
flora in veterinary medicine has provoked the formation and
widespread distribution of antibiotic-resistant strains in agricul-
ture, which in turn increases the risk of non-treatable sporadic
cases and outbreaks of foodborne infections. Bacteriophages,
as highly specific antibacterial agents, can become an effec-
tive biocontrol tool for these pathogens, both in veterinary
practice and in the medical field.

The aim of the study was to develop and adapt the scheme
for the use of an effective phage preparation in enterprises
with outdoor poultry keeping.

The test was conducted in poultry plants of the Russian
Federation, during which Salmonella Enteritidis was detected
during 2017. For work, a lytic bacteriophage SE40 isolated
from a soil sample of the Moscow region was used. The bac-
teriophage before the use on industrial birds successfully
passed all preclinical tests and proved its safety and effective-
ness in laboratory conditions and in vivarium conditions.

In our research, a chicken was used, which was kept in an
outdoor manner in the number of 120,000 animals from the
age of 70 days, the tests were carried out for 4 months. Poultry
treatment was carried out by means of a phage preparation
with a titer of 10° pfu / ml, the single dose per bird was 108 pfu.
Since the bird was kept in a floor manner, in order to decon-
taminate the litter, in alternation with the drinking, it was rec-
ommended to aerosol phage treatment of all premises con-
taining the bird. The use of antibiotics during the tests was
minimized.

The bacteriophage was evaluated using monthly bacterio-
logical monitoring, for which the following samples were taken:
cloacal swabs — 5 swabs from the building (5 heads per swab);
step-samples — 2 pairs from the case; building dust — 1 com-
bined sample from the building; samples from the floor and
incubation eggs — 1 sample (from 10 eggs); samples from the
egg processing tape — 1 sample from the building.

Since the beginning of the use of bacteriophages in the
fields of intestine and cloacal swabs, Salmonella Enteritidis
has not been found, which proves the effectiveness of bacte-
riophage use. When sowing step-samples, there were cases
of allocation of Salmonella Enteritidis, which is explained by
the presence of a high layer of litter at the time of the beginning
of the experiment.
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Physiology of interaction

of bacteriophage AMP1with its
Burkholderia host. Possible implication

in natural control of melioidosis incidence

Letarov A.V."2, Morozov A.Y.3, Ivanov P.A.', Galyov E.E.3,
Bogdan V.1."2, M.R.J. Clokie?®

"Winogradsky institute of Microbiology, RC Biotechnology
RAS, Moscow, Russia;

ZBiology faculty, Lomonosov Moscow State University,
Moscow, Russia;

3University of Leicester, Leicester, UK

Bacteriophages of Burkholderia mallei/pseudomallei/thai-
landensis complex are associated with their hosts in the tropi-
cal soils and water in the regions endemic for melioidosis such
as North-East Thailand. Interestingly, the vast majority of the
bacteriophages isolated from soils are closely related to each
other and are distantly related to bacteriophage T7. The typi-
cal representative of these viruses is bacteriophage AMP-1.
This virus is equally active against a dangerous pathogen
B. pseudomallei, a causative agent of mellioidosis, and
against B. thailandensis that been genetically very close to
B. pseudomallei is harmless. It has been shown that phage
AMP1 behaves as a virulent phage if infects the host at 37°C.
At the same time the EOP of this phage is 6—7 orders of mag-
nitude lower at 25°C. It has been reported that infected host
survival at low temperatures is associated with formation of a
long lasting complexes with the host cells or even true lyso-
gens that are unstable at higher temperature and thus are not
virulent for the animals.

We performed mathematical modelling of phage-host dy-
namics in the water of NE Thailand rice fields using realistic
phage life cycle parameters estimated experimentally. The
modelling suggests that the prevalence of phage free bacteria
will strongly depend on non-predictable environmental factors
such as water turbidity that may explain the fact that neighbour
regions in Thailand with an identical climate and the agricul-
tural cycle may exhibit different seasonal dynamics of melioi-
dosis incidence.

Our experimental analysis of AMP1 interactions with
B. thailandensis in the laboratory conditions revealed that cold
sensitive phenotype is dependent on the phage gene with
unknown functions. At the same time we could not confirm the
formation of culturable lysogens upon low temperature infec-
tion. Moreover we discovered that phage infectivity is con-
trolled not only by temperature but also by ionic strength of the
medium. We conclude that the paradigm of phage AMP1 inter-
actions with its host should be profoundly revised.

Metastable (pseudolysogenic) associations
of virulent coliphages and their hosts

Letarova M.A., Letarov A.V.'?

"Winogradsky Institute of Microbiology, RC Biotechnology
RAS, Moscow, Russia;

2Biology faculty, Lomonosoff Moscow State University,
Moscow, Russia

Bacteriohages can be considered to be ultimate survivors in
natural environments, successfully coping with long periods of
survival when their host bacteria are in scare supply. Temperate
phages achieve this by integrating into bacterial genomes, but
the mechanisms of virulent phages long term persistence are
largely unknown.

We characterized the metastable associations that we
termed pseudolysogenic associations (PA) of three coliphag-
es: a siphovirus 9g (Kulikov, et al., 2014) and N4-related po-
doviruses G7C (Kulikov, et al. 2012) and St11Ph5 (Golomidova
et al., 2018) with their cognate host strains of E. coli.

In all the cases we were able to obtain long lasting cultures
producing the phage active against the parental bacterial
strain by 20 passages and longer. In all the cases we ob-
served in situ evolution that gave rise to bacterial strains with
highly reduced sensitivity to the original phage and to the
phage strains with reduced activity against the parental host
but infecting more effectively the evolved hosts. The PFU/CFU
ration in PAs were higher in 6-10 passages and gradually
decreased in most of the PAs in later passages that coincided
with increase of bacterial clones resistant to all types of the
phage present in PA. Eventually this increasing resistance
should lead to complete cure of the bacterial population from
phage highlighting metastable nature of PA.

However the subcloning of PAs unexpectedly revealed that
many of the cells (from 5% in G7C-E. coli 4s to almost 100%
in 9g-E. coli C600) present in them form colonies producing
phage. This result indicates the existence of a mechanism of
tight association of the individual cells with virulent coliphage
that may ensure proliferation of PA.

The work supported by RSF grant #15-15-00134-P
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High density chlorobium phaeovibrioides
population in the meromictic Lake
Trekhtzvetnoe (Murmansk region, Russia)
is associated with bacteriophages
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Babenko V.V.2, Krasnova E.D.%, Letarov A.V.'35
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The Trekhtzvetnoe Lake is one of the smallest meromictic
lakes known. This water body was formed due to separation
of a small coastal line invagination of the Kandalaksha Bay
(The White Sea, Russia) from the sea due to upwelling of the
continental platform. A sharp halocline formed in this lake al-
lowed a sharp stratification to form over a very short water
column (the average lake depth is about 3.5 m). The bacterial
plate layer (BPL) situated at 2 m depth is heavily dominated by
an anoxygenic phototrophic bacterium Chlorobium phaeovibri-
oides, which reaches a density of 2 x 108 cell mI"" and almost
completely intercepts H2S current from the anoxic monimolim-
nion.

Metagenomic analysis demonstrated very low diversity of
Chl. phaeovibrioides population in the BPL that is near to ho-
mogeneity. The Chlorobium population was associated with
bacteriophages. Four bacteriophage contigs had a coverage
4 times higher than that of Chl. phaeovibrioides. The genetic
contents and other features of these contigs suggest that they
represent a genome of a single myovirus. The CRISPR arrays
found in the host contained several spacers matching the
phage conitgs. This confirms that the detected bacteriophage
is indeed a parasite of the dominant BPL bacterial strain and
suggests that phage predation exerts considerable selective
pressure over the host population in this ecosystem.

Another highly covered metagenomic contig represented a
plasmid that was present in Chlorobium population in inte-
grated form and in the form of an episome. The integration of
this plasmid within restriction-modification genes cluster, and
the presence on the plasmid of a potential restriction enhancer
protein and of two putative abortive infection antiviral systems
are indicative for potential involvement of the discovered plas-
mid into the interactions of high density Chlorobium population
with associated bacteriophages.

These features make the ecosystem of the Trekhtzvetnoe
Lake a valuable model for studying regulation and evolution
processes in natural high-density microbial systems.
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Phage-specific |,d-peptidases of the M15
family: structure, regulation, distribution
and biotechnological prospects

Mikoulinskaia G.V.", Chernyshov S.V.!, Zimin A.A.2,
Prokhorov D.A.%, Shadrin V.S.", Molochkov N.V.3,
Kutyshenko V.P.2
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RAS, Pushchino, Russia

Endolysins of bacteriophages are enzymes that destroy the
peptidoglycan of the host bacterium cell wall at the stage of
cell lysis for the release of phage progeny. Of particular inter-
est to them is associated with potential use as antibacterial
agents that can serve as an alternative to antibiotics in the
therapy of bacterial infections.

We identified and characterized a number of homologous
endolysins of lytic coliphages belonging to the families
Siphoviridae and Myoviridae. By their substrate specificity,
these enzymes are M15 peptidases that hydrolyze the bond
between I-alanine and d-glutamic acid in peptidoglycan be-
longing to A1y type. Phylogenetic studies have shown that
orthologous sequences are widely represented in the genom-
es of lytic phages that primarily infect Gram-negative hosts.
We can assume a large role of the horizontal gene transfer in
the variable regions of genomes between unrelated phages
having a common ecological niche.

The spatial structure of endolysin of bacteriophage T5
(EndoTb) in solution was determined by high-resolution NMR.
It was shown that this is a globular protein belonging to the
a+pclass; its hydrophobic core is represented by three
a-helices and four antiparallel pB-folds forming the pB-sheet.
EndoT5 and its homologues, EndoRB43 and EndoRB49, in
the active site have catalytic zinc coordinated by two con-
servative histidines and two aspartic acid residues. In addition,
EndoT5 is activated by calcium ions, which is not typical for its
homologs from myoviruses. The enzymes studied differ in
their biochemical properties (specific activity, pH-optimum,
sensitivity to ionic strength and buffer compounds), but all of
them are characterized by thermal resistance, annealing the
structure and restoring activity after heating to 90°C.

Enzymes of this group effectively lyse in vitro peptidoglycan
of living cells of a number of bacteria, including Gram-negative
ones (in the presence of permeabilizing agents), which is ac-
companied by osmotic lysis and cell death. Small size, high
activity and conformational stability open up for these proteins
perspectives of application as a biomedical preparation.

The work was partially supported by RFBRgrant
No. 18-04-00492.
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Bacteriophages for biocontrol
of Soft-Rot potato bacteriosis
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Pectolytic Enterobacteria (Pectobacterium spp. and Dickeya
spp.), causing softrotandblackleg (Soft Rot Pectobacteriaceae,
SRP) is a reason for substantial losses in the vegetation and
storage of potatoes. Recent investigations reveal a substantial
genetic diversity of SRP, including an establishment of new
subspecies and species. Precise diagnostics and differentia-
tion of causative agents of potato bacteriosis is necessary for
development of new methods for disease control and preven-
tion. Systematization of most abundant representatives of
Pectobacterium and Dickeya spp. into 15 gene groups based
on RAPD, BOX-PCR, MLST profiling, as well as complete
genome sequencing enabled us to rationalize the selection of
specific lytic bacteriophages. In the course of the presented
project we have designed enrichment cultures composed of
strains representing each gene group, that allow to isolate
target bacteriophages from pathogenic plant tissues and sew-
age water. The current collection of specific bacteriophages
characterized morphologically and by infection range includes
above 60 phage units. 15 genomes are sequences and depos-
ited to the NCBI GenBank. Based on bacteriophage panel we
have designed experimental cocktails demonstrating high ac-
tivity against target pathogens in vitro and in biological models.

The project is supported by Russian Science Foundation
grant # 16-16-00073

Genomic characterization
of lytic Yersinia pestis bacteriophages
fEV-1 and fD1

Pajunen M.l., Happonen L.J., Jaakkola S.T., Mattinen L.,
Nawaz A., Trivedi M.-M., Skurnik M.

Department of Bacteriology and Immunology,
University of Helsinki,
Helsinki, Finland

Lytic bacteriophages fD1 and fEV-1 infecting Yersinia pestis, the
causative agent on plague, were isolated from the sewage treatment
plant of Turku, Finland, using Y. pestis strains D27 and EV-76, respec-
tively, as hosts. As last cases of plague in Finland were reported in
1711, we anticipate that their present time natural host is not Y. pestis.
Here we report the complete genome sequences and morpho-
logical characterization of the phages. Transmission electron mi-
croscopy revealed that both phages have the morphology of myo-
viruses. Phage fD1 is a T4-like myovirus with a 167-kb dsDNA

genome (accession number HE956711) and phage fEV-1 is a
Dwarf myovirus with a 38-kb dsDNA genome (accession num-
ber LT992259). Annotation of fEV-1 genomic sequence re-
vealed that most of the potential genes had no homologs in the
databases. We also determined their host ranges in several
species of Enterobacteriaceae and one-step growth curves.
We additionally identified virion-associated phage and host
proteins via LC-MS/MS. Further attempts to identify their host
receptors could improve their potential use in phage therapy,
including treating infections caused by Y. pestis.

In silico analysis of tail fiber proteins
of streptomyces phage phiC31

Patlevicova A., Sramkova Z., Godany A.

Institute of Molecular Biology, Slovak Academy

of Sciences, Bratislava, Slovakia;

Faculty of Natural Sciences, University of Ss. Cyril
and Methodius in Trnava, Bratislava, Trnava, Slovakia

The first interaction between bacteriophages and their host
bacteria is the recognition of receptors found on bacterial cell
walls by tail fiber proteins of bacteriophages (Perry, 2015). In
order for an infection to occur, physical contact between tail
fiber proteins and receptors on bacterial surface must result in
the formation of a reversible bond. In the second step, bacte-
riophage adsorbs to the host cell wall resulting in irreversible
binding (Abedon, 2010).

Receptor molecules located on the cell walls of host bacte-
ria have a specific character determined by the chemical com-
position of bacterial cell wall. The specificity of interaction be-
tween bacteriophages and bacteria is not only determined by
the nature of the cell wall receptors but also by the nature of
bacteriophage’s tail fiber proteins. Some bacteriophages tail
fiber proteins are able to recognize a wide spectrum of bacte-
rial receptors, on the contrary, other proteins can interact with
a certain specific receptor only (Rakhuba, 2010). Such bacte-
riophages have a very limited host spectrum (Godany et al.,
2007).

The aim of this work was a bioinformatic analysis of genes
coding for the tail fiber proteins of bacteriophage ®C31 by
means of comparative analyzes of annotated proteins of tail
fibers of bacteriophages infecting bacteria from Streptomyces
and other various actinophages. By modeling protein-protein
and protein-ligand interactions, it is possible to detect the inter-
action mechanism between bacteriophage tail fiber proteins
and receptors located on host cell walls, and to predict the
active site of bacteriophage tail fiber proteins.

Acknowledgement: This research was financially
supported by grant VEGA 2/0099/16
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Endolysins of bacteriophages infecting
Bacillus cereus and Enterococcus faecium
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Endolysins of bacteriophages are specific enzymes synthe-
sized at the final stage of bacteriophage life cycle. The bio-
logical function of endolysins is the destruction of the bacterial
cell wall in purpose to release mature phage particles. Unlike
traditional antibacterial drugs, endolysins can act on dormant
forms of bacteria. According to the World Health Organization
for 2017, two antibacterial biological compounds based on
endolysins were on the second stage of clinical trials. Both
compounds were developed against bacteremia caused by
methicillin-resistant staphylococci. In this work, we describe
the purification of endolysins and their primary biochemical
characteristics: optimal reaction conditions, thermostability
and specificity.

The reported study was funded by RFBR
and Moscow oblast according to the research
project Ne 17-44-500067 p_a

Unusual interactions of pseudomonas
aeruginosa virulent phages
and their host-bacteria

Pleteneva E.A., Shaburova O.V., Krylov S.V.,
Bourkal'tseva M.V., Krylov V.N.

.. Mechnikov Research Instutte for Vaccines & Sera,
Moscow, Russia

The increasing interest to the use of phage therapy en-
forces the need for a transition from individual phage selection
for each patient to developing more general approaches that
exclude, at the same time, the possibility of different species
phages interaction with undesirable consequences. We have
substantiated and proposed the development and use of mo-
no-species phage mixtures. The in vitro test of the activity of
PB1-like species phage and their recombinants mixture
against a group of Pseudomonas aeruginosa strains randomly
selected from a large collection of clinical isolates confirmed a
high (about 80%) killing activity of the mono-species mixture of
PB1-like phages. The reasons for the phage-resistance of the
remaining strains were studied. Besides the adsorption failure
and intracellular development suppression, other causes of
resistance have been identified and discussed. From this point
of view, the efficiency and safety of phage therapy in the treat-
ment of infections caused by P. aeruginosa is considered.
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Host recognition by podoviruses
G7C and Alt

Prokhorov N.S., Nazarov S., Riccio C.,
Guerrero-Ferreira R., Golomidova A.K., Zdorovenko E.L.,
Knirel Y.A., Letarov A.V., Leiman P.G.

University of Texas Medical Branch, Galveston, USA

The O22 E. coli strain 4s is a host to a number of bacterio-
phages that compete and, possibly, help each other to survive
in the complex and dense microbiological environment of the
lower intestine of a horse. N4-like phages G7C and Alt are close
relatives with essentially identical genomes, except for a single
gene the product of which is responsible for host recognition and
forms a tailspike on the phage particle. We used a combination
of X-ray crystallography and cryo-electron microscopy to deter-
mine the structure of G7C tail in atomic details. It carries twelve
copies of two different tailspikes that form a branched structure.
The long tailspike has a remarkable multidomain structure and
bear an attachment platform for the other spike. This protein is
identical in both phages. The short spikes of G7C and Alt have a
set of nearly identical N-terminal domains that interact with the
long one and strikingly different C-terminal receptor-binding do-
mains. The short spike of Alt is a lyase. It degrades the E. coli 4s
O-antigen into small fragments. In contrast, the short spike of G7C
keeps the backbone of the same O-antigen polymer intact but
removes one O-acetyl group per its repeating unit. G7C and Alt
utilize non-homologous domains and different types of enzymatic
activities to recognize and bind to the same cellular receptor mol-
ecule. Functional analysis of host recognition by G7C, Alt, and
their viable tailspike mutants revealed that O-antigen binding
and modification are critically important for infection. Moreover,
the kinetics of O-antigen processing by the tailspikes appears to
control the transition from primary host recognition to irreversible
adsorption and subsequent DNA release. Our findings demon-
strate that phages with identical particle structure and tail ar-
chitecture can utilize strikingly different biochemical mecha-
nisms to efficiently recognize, bind, and infect host cells.
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of a negativicutes prophage containing
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Negativicutes bacteria are a part of healthy human and
animal gut microbiota, however, some Negativicutes species
were connected to infections, i.e. vaginosis. Resistance to
beta-lactam antibiotics was previously described for
Acidaminococcus intestini, encoded by ACI-1 class A beta-
lactamase resistance gene. However, it is not known how
ACI-1 emerged and its prevalence among other Negativicutes
bacteria wasn’t known as well. We have studied the genomic
context and prevalence of ACI-1 gene in gut and vaginal
metagenomes of humans and ruminal animals, as well as in
sequenced bacterial genomes.

We have discovered in A.intestini and Megasphaera elsde-
nii genomes that ACI-1 is glanced by a number of mobile ele-
ments inserted into a prophage. In the other Negativicutes
genomes analyzed, ACI-1 gene’s copies are surrounded by
various transposons, that might indicate recent mobile ele-
ment rearrangements. We have discovered ACI-1 gene in a
number of human and ruminal anumal metagenomes flanked
by transposon-like elements, sometimes inserted into a
prophage with a clear genomic structure characteristic of
tailed phages. That prophage is the first prophage described
for A. intestini and M.elsdenii, and one of the first ones de-
scribed for Negativicutes. After analyzing the coverage of the
corresponding genome segments we can presuppose that
both one of the transposons and the bacteriophage might be
active in the samples analyzed.

The work was made possible by the financial support
of RFBR (grant No. 16-52-21012)
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A number of bacterial complications required prolonged
local drug delivery. In age of the antibiotic resistance applica-
tion of lytic bacteriophages is one of the most promising anti-
bacterial alternatives. However a local delivery of phages to
the infected site have to be established. Our aim was to use
fibrin glue as clinically relevant carrier for bacteriophages.
Scanning electron microscopy demonstrated structural fea-
tures of phage-loaded fibrin glue samples in comparison with
the control ones. The samples of fibrin glue polymerized in
presence of bacteriophages showed constantly high phage
release profile during 11 days of their incubation at the liquid
medium. The released phages had the same stability of lysis
as the intact ones. We assume that the fibrin glue is a promis-
ing local drug-delivery system for bacteriophages in clinical
setting.

Prospects for design of phage-containing
compositions against staphylococcal
biofilms

Rubalsky 0.V.!, Galimzyanov Kh.M.!, Rubalsky M.O.",
Dosmukhanova E.G.', Demina Yu.Z.!, Krasilova E.V.!?
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Despite the fame of virulent staphylococcal bacteriophages
until now it has been studied in details only their ability to lyse
planktonic forms of bacteria. The researches aimed at assess-
ing the efficacy of virulent staphylococcal bacteriophages
against biofilms are limited to study of the preventive action or
does not take into account a growth phase of a biofilm.
However it is known that bacteria incorporated in mature bio-
films are most tolerant to an etiotropic therapy. Our research
is aimed at the analysis of known strains of staphylococcal
bacteriophages in order to identify factors potentially providing
complete eradication of mature biofilms of Staphylococcus
aureus included those formed by lysogenic staphylococci, as
well as isolation and characterization of new strains of virulent
bacteriophages which have host range activity against circu-
lating isolates and strains of S. aureus capable to form mature
biofilms.
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Prospectives of phage therapy
in Western medicine

Saperkin N.V., Scholten R.J.P.M., Chanysheva R.F.
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Ehe beginning of “post-antibiotic era” posesl a plenty of the
urgent questions concerning a set of medical and epidemic
risks. Since 1950-60s, in the Western medicine attention to the
phage therapy was markedly substituted buy the great suc-
cess of antibiotic treatment. Nevertheless, the scientific work
in this field did not stop in the former Soviet Union (notably,
now in Russia and Georgia) and in Poland. Nowadays, clinical
and public health-related potential of bacteriophages capture
imagination again. WHO defined bacteriophages as a “new
therapeutic approach” and an alternative to control infections
by infecting and destroying bacterial pathogens. This problem
is being widely discussed now both in the scientific circles and
in mass media of all kinds. The use of phages for the control
and treatment of infection undoubtedly requires critical even-
handed appraisal regarding the principles of evidence-based
medicine.

In the 215t century one of the first attempts to critically ap-
praise this therapeutic approach in Europe is likely to be the
Russian clinical recommendations for the rational usage of
bacteriophages in clinical and anti-epidemic practice. The
Dutch report made by RIVM can be another remarkable exam-
ple of it. The principles and obstacles of applying bacterio-
phages against bacterial infections, including HCAI, were
comprehensively described in these documents.

The factors determining development of pahge therapy
(and prophylaxis) in the Western medicine are the following.
They are regulation challenges, moral and ethical concerns,
opinion of farm industry (big pharma); misunderstanding the
terminology and the bacteriophage functional features by phy-
sicians and other stakeholders; possible lack of data about
safety, cytotoxicity of an individual phage as well as a given
phage preparation, a need for sufficiently powered and well-
designed RCTs; negative image of a style of the Soviet scien-
tific publications despite of instructive information contained in
it; limiter access (or its absence) to the original abstracts and
texts of studies which were performed in Russia and the for-
mer USSR;

Presently, a lot of empirical clinical information is available
from different countries but some current reports at hand are
uncontrolled or anecdotal trials. These obstacles can be a
serious problem preventing from effective implementation of
bacteriophage therapy outside the Eastern Europe countries,
even inspite of its clear clinical and epidemic advantages. All
the factors above mentioned can be met during systematic
reviewing the primary studies dedicated to phage treatment.
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Molecular techniques for diagnostics

and monitoring of antimicrobial resistance
of bacterial infection agents — capabilities
of their practical application

Savochkina Yu.A., Timoshina O. Yu., Guschin A.E.
Central Research Institute for Epidemiology (CRIE), Moscow

Antimicrobial resistance (AMR) is identified by the WHO as
one of the three most important problems for human health.
The worst situation is connected with multidrug resistant
(MDR) and extensively resistant (XDR) Gram-negative bacte-
ria (GNB) causing nosocomial infections. The XDR strains of
GNBs are generally resistant to all beta-lactams including
carbapenemes and co-resistant to other antibiotic groups. The
key role for the rising resistance of GNBs to beta-lactams
plays the spread of ESBLs and carbapenemases and the last
group presents the most important threat in this context at the
last decade. Concerning MDR Gram-positive bacteria the
main groups are presented by methicillin resistant
Staphylococcus spp (MRSA and MRCNS) and vancomycin
resistant Enterococcus spp (VRE).

Molecular techniques are recognized as effective and reli-
able for detection of a number of most important AMR mecha-
nisms and allow reduce significantly the time of detection of
resistant bacteria comparing with standard phenotype based
methods. The real-time PCR based technique is available and
widely used in diagnostic laboratories in healthcare institutions
in RF. Taking into account these items we have developed
previously in the Department of molecular diagnostics of CRIE
and established a number of multiplex real-time PCR based
assays for the detection of most important resistance genes,
including main groups of acquired carbapenemase (KPC-,
OXA-48-like, MBL of VIM-, NDM- and IMP-groups) genes, and
mecA gene, determining resistance to B-lactams in MRSA and
MRCNS. With use of fluorogenic-probe based technique they
allow simultaneous detection of targeted resistance genes
groups with their differentiation. These assays are produced
by CRIE and are available for use in diagnostics (IVD marked).
Several real-time PCR based assays developed later allow the
detection of ESBL genes of main CTX-M-group (including
CTX-M-1, CTX-M-2-, CTX-M-8/25- and CTX-M-9-like), 3
groups of OXA-carbapenemase genes related to Acinetobacter
baumannii, vanA and vanB genes determining acquired resist-
ance to vancomycin in VRE. The mentioned above PCR-
assays are used for diagnostics, microbiological monitoring
and for epidemiological studies in a number of large health-
care institutions in RF. Main results of some of these epide-
miological studies will be included into oral presentation.

Molecular assays based on real-time PCR allow rapid and
effective detection of most important antibiotic resistance de-
termining genes groups. The PCR- and DNA sequencing
based techniques can be effectively used for improved moni-
toring of AMR concerning both healthcare and food safety
areas.
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Phage therapy of intestinal and respiratory infections
caused by community-acquired antimicrobial resistant patho-
gens can be successfully performed by mass-produced bacte-
riophages in comparison with healthcare-associated infections
(HAIs). The latter require an approach consider rapid changes
in circulating bacterial isolates, formation of anti-phage immu-
nity, phage pharmacokinetics, etc. We have developed a per-
sonalized phage therapy algorithm for intensive care unit pa-
tients suffering from HAIls. This approach increases the effi-
cacy of phage therapy by 40 per cent and consists of three
consecutive stages:

— Determination of sensitivity of target bacterium to bacte-
riophage preparation;

— Determination by enzyme-linked immunosorbent assay of
IgG-antibodies in the patients’ sera active against the phages
used;

— Selection of pharmaceutical form and route of administra-
tion based on the preliminary phage pharmacokinetics study.

Sound and safe update of phage compositions, used
against HAl-pathogens, requires development of an up-to-
date collection of phenotypically and genetically characterized
bacteriophages that expect to be included into ready-to-use
pharmaceutical forms on the first demand of a hospital.

Novel T-even phage AM101 infecting
Acinetobacter baumannii

Shneider M.M., Popova A.V., Timoshina O.Yu.,
Shagin D.A., Mikhailova Yu.V., Yanushevich Yu.G.,
Obraztsova E.A., Kulikov E.E., Miroshnikov K.A.,
Edelshtein M.V., Kozlov R.S.

Shemyakin and Ovcinnikov IBCH RAS, Moscow, Russia

Acinetobacter baumannii is gram-negative non-fermenting
aerobic coccobacilli, the causative agent of a variety of noso-
comial infections. Dangerous does A. baumannii high genome
plasticity and the ability to natural transformation, as a conse-
quence actual clinical strains have a significant number of
genes encoding antibiotic resistance. There are often pan-re-
sistant strains. One possible treatment for infections caused
by A. baumannii, — the use of phage therapy and, optionally,
in combination with antibiotic treatment. The first results of the
use of phage therapy for infection caused by panoresistant
strain A. baumannii, received in the US, are encouraging.

Experience shows that to obtain therapeutic effect is neces-
sary to use cocktails consisting of several phages, which obvi-
ously using different types of receptions on the surface of a
bacterial cell. But bacteriophages, infecting A. baumannii, at
the moment studied insufficiently. We isolated a new bacterio-
phage A. baumannii, belonging to the group of T-even phages,
which we named AM101.

At the moment, only one single T-even phage A. baumannii
was characterized in detail — ZZ1. Phage AM101 was isolated
from the water of the Moscow River, which indirectly shows,
that the bacterium is the inhabitant of flowing reservoirs in an
urban environment. It was demonstrated that phage infects a
number of clinical strains of A. baumannii. The genome of the
phage consists of 166487 nucleotides encoding 250 open
reading frames and 10 tRNA. According to genomic phage
data, AM101 does not differ from classical T-even phages. We
detected a specific type of structural protein fibritin, which is
predicted with a high probability having deacetylase at the
C-terminal domain. It could mean that fibritin takes part in the
reception of phage on the surface of bacterial cells, and at the
same time performs processing of the surrounding carbohy-
drates. Recently it has been shown that a number of phages
are used for the protective modification of DNA by arabinose
covalently attached to the residues of hydroxymethyl cytosine
and the key genes responsible for this process have been
identified. We found homologies of these genes in the genome
of phage AM101. We revealed two genes that encoding for
glycosyltransferases homologous to each other, obviously di-
rectly responsible for the transfer of arabinose residues to
DNA. We suppose that T-even phages should be a part of
cocktails for the treatment of A. baumannii infections.

Work was supported by the Russian Science Foundation
(grant No. 18-15-00403).

Age dynamics of the titer

of bacteriophages of E. coli in intestinal
microbiocenosis of chickens during
the first 38 days from the birth

Skoblikow N.E.', Osepchuk D.V.!, Moskalenko E.A.,
Zimin A.A2

'Krasnodar Scientific Center of Zootechnics and Veterinary,
Krasnodar, Russia;

2G.K.Skryabin Institute of Biochemistry and Physiology

of Microorganisms, Russian Academy of Sciences,
Pushchino, Moscow region, Russia

The study of changes in titer of E. coli bacteriophages
(coliphages) of the 15 chickens intestinal microbiocenosis
sampled in the first 45 days was carrying out. The faeces were
sampling from each bird individually, 6 times with an interval of
6-8 days. The total number of samples was 120.

After sampling the samples were weighed, resuspended in
buffer with the addition of bacterial growth inhibitors, and cen-
trifuged. Series of 100-x dilutions were performed from ob-
tained supernatant. Seeding on the laboratory E. coli B strain
culture by agar overlay method using hard and soft agar me-
dium LB was carrying out. The calculation of phage titer
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in the sample (expressed in Ig PFU/mI) was carrying out after
the registration of formed plaques on the plates.

The study reflects the dynamics of coliphages of chickens
during the first 38 days of life. It is the new data, useful both for
the general understanding of the formation of intestinal micro-
biocenosis of birds in ontogeny, and for determination of the
critical periods of development while veterinary drugs are ap-
plied.

The reported study was supported by RFBR and adminis-
tration of Krasnodar region, research
project No. 16-44-230855-r_a.

Interesting findings on Yersinia phages
Skurnik, M.

University of Helsinki, Helsinki, Finland

YerA41 is a myovirus that infects Yersinia ruckeri (Yr).
Several attempts to determine its gDNA-sequence using tradi-
tional and next generation sequencing technologies failed, in-
dicating that the phage genome carries a novel nucleotide
modification rendering it unsuitable as a template for any DNA-
polymerase used for sequencing or PCR. To determine the
genome sequence we have carried out RNA-seq of phage-in-
fected Yr cells and after removing host-genome specific reads,
the remaining reads were de novo assembled. This resulted in
a total phage-specific sequence of 145 kb. Annotation re-
vealed 192 potential genes most of which found no homologs
in the databases, however, three putative phage-encoded
DNA polymerases were identified and are being functionally
characterized. Proteome and transcriptome studies were also
carried out.

¢R1-37 is a 262 kb myovirus that has replaced completely
thymidines in its genome by deoxyuridine. It infects Yersinia
enterocolitica (Ye) serotype O:3 using as a receptor the outer
core hexasaccharide of LPS. It also uses structurally different
LPSs of other Ye serotype strains as well as strains of Y. inter-
media 0:52,54 and Y. similis O:9 as receptors. Efficiency of
plating (EOP) assays showed a wide range of efficiencies
between ~0.5 and ~10-7. The data suggests that the phage
has several receptor binding specificities and /or the phage
receptor binding proteins (RBP). The putative tail fiber protein
encoding gene and its associated chaperone, g298 and g297,
respectively, were cloned and expressed simultaneously to
produce a recombinant tail fiber protein complex with
N-terminal His-tag fused to Gp298. The final purified product
had both Gp298 and Gp297. The recombinant protein blocked
the binding of ¢R1-37 onto YeO3-R1 bacteria confirming that
Gp298/297 was the RBP.
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Experience of joint use of bacteriophages
and probiotics in treatment of combined
gynecological and gastroenterological
pathology

Solovyeva I.V., Tochilina A.G., Belova I.V., Zhirnov V.A.,
lvanova T.P.

Federal Budget Institution of Science «I.N. Blokhina
Nizhny Novgorod Research Institute of Epidemiology
and Microbiology», Nizhny Novgorod, Russia

According to the scientific literature, bacteriophages are
used as monotherapy or in combination with antibiotics and
sorbents to treat a wide range of diseases associated with
bacterial infection. There are scientific publications describing
the combined use of phages and probiotics, but in almost all
cases the work performed in two stages — the first stage —
phagotherapy, and the second one — use of probiotics to colo-
nize the sanitized ecological niche. The high efficiency of si-
multaneous joint application of these biopreparations was
shown in farm animals.

Works on the joint use of phages and probiotics in treat-
ment of women with nonspecific vaginitis and concomitant
gastroenterological pathology were performed in NNRIEM
named after [.N.Blokhina. Sixty two (62) women with chronic
nonspecific vaginitis and gastroenterological pathology (gastri-
tis, gastroduodenitis) accompanied by intestine and vagina
dysbiosis, degree IlI-lll, were selected. Bacteriophages
(coliprotein, staphylococcus, pseudomonas) and author's syn-
biotic "LL-complex" in the form of intravaginal douches were
jointly used in treatment of women referred to the main group
(32 persons). At the same time, the patients orally took phages
(intestinal, coliprotein, pyobacteriophage) and probiotic "LB-
complex". The time interval between admission was 6 hours.

It is shown that clinical implications of vaginitis disappeared
and vagina and intestine microflora was normalized in all pa-
tients of the main group. In the compared group, 68% of
women showed vaginal dysbiosis of |-l degree due to de-
crease in the number of lactic-acid microorganisms; and as for
the intestine — along with normalization of lacto- and bifidoflora
— a significant growth of the same opportunistic pathogens
was observed (just like at primary examination) in 73% of pa-
tients. Thus, high efficiency of joint application of bacterio-
phages and liquid author's probiotics in treatment of overlap-
ping gynecological and gastroenterological pathology is
shown.

MALDI-TOF Mass Spectrometry
for identification of Staphylococcus
bacteriophages

Stverakova D., Sedo O., Benesik M., Zdrahal Z.,
Doskar J., Pantucek R.

Masaryk University, Brno, Czech Republic

Objectives: Staphylococcus aureus is a major causative
agent of infections associated with community and hospital
environments, where antibiotic-resistant strains have emerged
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as a significant threat. Phage therapy could offer a safe and
effective alternative to antibiotics. Necessary safety require-
ments for phage preparations are still being discussed as well
as production control technologies. This study was conducted
to develop and evaluate a rapid and reliable method for iden-
tifying staphylococcal bacteriophages, based on detecting
their specific proteins using matrix-assisted laser desorption
ionization time-of-flight mass spectrometry (MALDI-TOF MS)
profiling. MALDI-TOF MS is among the suggested methods for
meeting the regulations of pharmaceutical authorities.
Methods: Five different phage purification techniques were
tested in combination with two MALDI-TOF MS matrices. The
mass spectral quality, in terms of the number of peaks de-
tected, the signal-to-noise ratio and reproducibility, was as-
sessed on 37 phage specimens classified to the Kayvirus
genus of Myoviridae family, the Podoviridae family and the
Siphoviridae family including three genera, Triavirus,
Phietavirus and Biseptimavirus, respectively. In addition,
phages were indentified in three commercial preparations.
Results: Our findings suggest that MALDI-TOF MS could be
used not only for identification of laboratory cultured phages
but also in the verification of phages in ready-to-use prepara-
tions. The identification success rate is dependent mostly on
phage titres, while the cultivation conditions and sample purity
do not play a key role. The peak lists obtained were compared
to a custom database containing 37 bacteriophage profiles
using a data treatment approach common to routine bacterial
identification using Biotyper software. Similarities in the ex-
perimental mass spectra to the individual database entries
were expressed by the log(score) thresholds of 1.700 and
2.000 indicating also bacterial species identification at lower
and higher confidence levels, respectively. All staphylococcal
phage preparations were assigned to database entries of
strains of the Kayvirus genus.
Acknowledgements: This work was supported by the
Ministry of Health of the Czech Republic (16-29916A) and
the Czech Science Foundation (18-13064S).

Bacteriophages for modulating mammalian
microbiome: the Phagebiotix™ approach

Sulakvelidze A.
Intralytix, Inc., Baltimore, USA

Bacteriophages (or phages) are bacterial viruses that are
arguably the oldest (ca. 3-billion-years-old) and most ubiqui-
tous organisms (ca. 1030-1031 phage particles/virions) on
Earth. Lytic phages have remarkable bactericidal potency
against their specific bacterial host strains; moreover, phages
are very specific: they only attack their targeted bacterial
hosts, which makes targeted bacterial killing possible. Because
of this remarkable and specific antibacterial efficacy, there has
been an increased interest in the West in using bacteriophag-
es for various applications ranging from food safety to human
therapeutics. However, while most public attention has fo-
cused on the use of phages for treating human infections,
there are no FDA-approved phage products available yet for
human therapeutic applications. It is anticipated that such
products will be gradually approved and marketed over the

next several years. In the meantime, lytic bacteriophages are
already improving our health by enhancing our food safety;
e.g., several FDA-approved phage products are currently on
the market for “phage biocontrol” applications. Moreover, ap-
plication of bacteriophages as dietary supplements / probiotics
is also gaining an increased attention, as phages are increas-
ingly being considered for targeted fine-tuning of the mamma-
lian microbiota for health benefits. The approach of using lytic
phages as probiotics is similar to that used for bacteria-based
probiotics that act by favorably conditioning the microflora of
the gut, mouth, skin, etc. The key difference between bacterial
probiotics and lytic phage-based probiotics (“phagebiotix”) is
that the former use nonpathogenic bacteria to interfere with
the ability of pathogenic bacteria to colonize and cause dis-
ease; whereas, the latter use lytic phage to kill specific patho-
genic bacteria while preserving the commensal community.
Phagebiotix are expected to have a very gentle effect on the
overall microflora, which may further enhance their protective
effects. Also, they are expected to be compatible — and, in
fact, synergistic — with bacteria-based probiotics. Thus, the
phage-based probiotic approach may serve as a platform
technology for developing a new class of “phagebiotix” or
“super-probiotics” / supebiotix™ for modulating mammalian
microbiome and improving animal (including human) health.

Polysaccharide-depolymerases
of capsule-specific bacteriophages
of Klebsiella pneumoniae

Volozhantsev N.V.!, Solovieva E.V.!, Krasilnikova V.M.",
Myakinina V.P.!, Verevkin V.V.', Borzilov A.l.",
Shpirt A.M.2, Knirel Y.A.2

'State Research Center for Applied Microbiology
and Biotechnology, Obolensk, Russia;
2N.D.Zelinsky Institute of Organic Chemistry,
Moscow, Russia

To overcome the carbohydrate barrier of bacterial cells,
many bacteriophages use specific enzymes, polysaccharide-
depolymerases, which break down polysaccharide com-
pounds, thereby ensuring the adsorption of the phage at the
outer membrane receptors, phage DNA penetration, and
bacterial cell lysis. Phage depolymerases are an attractive and
promising means to control pathogenic bacteria, such as
K. pneumoniae, whose main virulence factor is a pronounced
polysaccharide capsule.

The aim of the work is to identify and clone genes of poly-
saccharide depolymerases (Ps-dep) of bacteriophages
K. pneumoniae and the characteristics of their products.

As a result of the studies, genes Ps-dep of phages KpV71,
KpV74 and KpV79 lytic for K. pneumoniae of K1, K2, and K57
capsule types, respectively, were cloned and expressed in E. coli
cells. Products of cloned genes, proteins Dep_kpv71, Dep_kpv74,
and Dep_kpv79, were isolated and purified. PS-degrading activity
of recombinant proteins was shown. The spectrum of PS depoly-
merase activity was determined by using K. pneumoniae strains
of different phenotypes and genotypes. The data obtained indi-
cated that recombinant proteins have more strong specificity to
capsular polysaccharides in comparison with "parent" phages.
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It was found that the depolymerases Dep_kpv74 and
Dep_kpv79 are specific glucosidases that cleaves the K. pneu-
moniae polysaccharides of capsular types K2 and K57 by
B-glucoside and B-galactoside bonds, respectively, to form
monomers and dimers of the tetrasaccharide-repeating unit of
the polysaccharide. Depolymerase Dep_kpv74 is a bifunc-
tional protein and, in addition to B-glucosidase activity, deter-
mines, as expected, the association of the bacteriophage with
the primary receptors, the capsular polysaccharide.

In vitro and in vivo experiments showed that cultivation of
virulent hypermucoviscous K2-type K. pneumoniae strains
with Dep_kpv74 leads to a significant decrease in their viru-
lence in mice. Due to anti-virulent effect, the depolymerase
ensures the survival of mice infected with a lethal dose of hy-
pervirulent K.pneumoniae strain.

The obtained data testify to the possibility of using PS-
depolymerases of K. pneumoniae capsule-specific phages for
determining capsular types of a microbe, as well as to the
perspectives of their use as a therapeutic agent.

The work was supported by the Russian Science
Foundation (Grant No. 15-15-00058P).

Bacteriophages, specific to bacteria
of Genus Klebsiella

Ushakova T.A., Morozova V.V., Kozlova Yu.N.,
Tikunov A.Yu., Yunusova A.Yu., Fofanov M.V.,
Bokovaya O.V., Tikunova N.V.

Insititute of Chemical Biology and Fundamental
Medicine SB RAS, Novosibirsk, Russia

Bacteria of the genus Klebsiella belong are pathogenic and
can cause pneumonia, sepsis, local abscess and infection of
the respiratory tract. Genus Klebsiella is able to the form cap-
sules and biofilms, and often possesses multiple antibiotic re-
sistance, therefore Klebsiella infections are poorly treated by
antibiotics and belong to the most common nosocomial infec-
tions. Alternative method may be complex treatment with anti-
biotics and bacteriophages or only phage treatment using
Klebsiella bacteriophages.

23 potentially therapeutic Klebsiella bacteriophages were
selected from various resourses. The ranges of bacterial
strains hosts for these phages were studied using more than
60 clinical isolates (K. pneumoniae, K. oxytoca, Raoultella
planticola and Raoultella terrigena) from the Collection of ex-
tremophilic microorganisms and typical cultures of ICBFM SB
RAS. Eleven phages had a broad range of lytic activity, the
rest were highly specialized. Fifteen bacteriophages had a dif-
ferent spectrum of host strains than the therapeutic phage
preparations on the market.

Electron microscopy investigation revealed that all studied
bacteriophages belong to families Myoviridae and Podoviridae.

High stability, fast adsorption on cells, short latent period
and high productivity for four bacteriophages specific to patho-
genic strains of K. pneumoniae and K. oxytoca were shown.

Complete genomes of five phages were similar to the ge-
nomes of phages of the genus Kp32virus, (family Podoviridae),
genomes of the other two phages — to the genus Jd18virus
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(Myoviridae) and genus N4virus (Podoviridae), respectively.
It should be noted that Klebsiella phages belonging to the
genus N4virus previously had not been previously described.

As a result, the studied bacteriophages have good lytic
properties, a wide range of activity, do not contain undesirable
genes in genomes and can potentially be used for the treat-
ment of infections caused by Klebsiella and Raoultella patho-
gens.

Current problems and prospective lines
of phage therapy and phagoprophylaxis
Zakharova J.A., Fedotova O.S.

Yekaterinburg Research Institute of Viral infections

of Federal Service for Surveillance on Consumer Rights
Protection and Human Wellbeing (Rospotrebnadzor),
Yekaterinburg, Russian Federation

It is hard to imagine containment of antibiotic resistance
spread in health facilities with a high concentration level of in-
fectious agent sources, wide use of antibiotics, antiseptics and
disinfectants, active accumulation and spread of hospital mi-
croorganism strains and risk cohort growth without effective
antimicrobial remedies such as bacteriophages.

Therapeutic use of bacteriophage preparations is condi-
tioned by their high specific activity and ability to penetrate
biofilms. At the same time, there are unwanted effects related
to poor effectiveness of empirical phage therapy and formation
of resistance to medications.

Transfer of virulence and antibiotic resistance genes by bacte-
riophages is the hottest issue. In this context, optimization of
preparation control techniques at all the manufacturing stages is
the primary goal. Techniques that determine specific activity of
experimental and production batches call for standardization.
Whole genome and chromatographic analysis are necessary for
passporting of commercial off-the-shelf preparations. Along with
the conventional biological tests on the animals and humans, it is
necessary to study the possibility of approving sensitive cell lines
and specific test systems that will open new possibilities of organ-
preserving technologies and enable us to solve the ethical issues.

Broad perspectives of phagoprophylaxis are determined by
its effect on the source of infectious agents, interruption of
transmission routes and factors and, by affecting susceptible organ-
isms (focal and preventive decontaminating equipment).

One of the promising innovational trends is the opened-up op-
portunities for phage engineering so that in the long view they will
be applied for therapy of abacterial diseases including oncological
ones. Inactivation technologies based on ecologically pure biode-
gradable products will alleviate concerns with the safety of such
artificially created biological modules.

In summary, bacteriophage preparations have a high potential
provided that their manufacture is properly managed and they are put
to rational use. Development of a technology that would minimize
the above risks, further effectiveness studies of these promising
prevention-and-treatment-and-prophylactic preparations is a tool
of preemptive effect on the incidence and a constituent for provi-
sion of epidemiological security within the frame of the current
biosafety-of-the-state conception.
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The role of probiotics in maintaining
the health of modern man

Zhilenkova O.G.

Federal Budget Institution of Science Gabrichevsky
Moscow Research Institute of Epidemiology
and Microbiology, Moscow, Russia

The use of modern omic technologies in the last two dec-
ades has allowed to obtain new data on the importance of
symbiotic microflora in the formation and maintenance of mod-
ern human health and the emergence of many diseases. It is
shown that the microflora is a kind of extracorporeal organ of
the macroorganism, which includes billions of microorganisms
(mainly anaerobic) and performs both a regulatory function
and a significant contribution to human anatomy and physiol-
ogy. In natural conditions of dwelling there is no biochemical
process, any function of living organisms which would be car-
ried out without direct or indirect participation in them symbi-
otic (probiotic) microorganisms. More than 90% of Russians
have various micro-ecological disorders (dysbacteriosis) and
there is a tendency to their constant growth, it becomes obvi-
ous how important it is to stop the further destruction of the
health of the inhabitants of our country.

The wide practical use of found techniques of correction of
the microbial ecology of man through the appointment of pro-
biotics, prebiotics, simbiotics of metabiotics.

For the first time the term "probiotics" as an antagonist of
"antibiotics" was introduced in 1954 by F. Vergio, who in his
monograph "Anti — und Probiotika" compared various com-
pounds that have both antimicrobial and positive effects on the
intestinal microflora. According to GOST R 52349-2005 probi-
otic (probiotic) is a functional food ingredient in the form of
beneficial for humans (non — pathogenic and non-toxic) living
microorganisms, which provides a systematic use of food in
the form of drugs or as part of food products a beneficial effect
on the human body as a result of the normalization of the
composition and (or) increase in the biological activity of nor-
mal intestinal microflora.

For use in the manufacture of functional food and dietary
supplements permitted GOST R 555777-2013 types, which
are justified from the point of view of evidence-based medicine
recommended bifidobacteria (Bifidobacterium bifidum,
B. longum, B. infantis, B. adolescenteis, B. breve), lactobacilli
(Lactobacillus acidophilus. L. casei, L. plantarum, L. fermen-
tum, L. rhamnosus, L. reuteri) and yogurty live culture
(Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus
thermophilus). Annex 7 of the technical regulations of the
Customs Union 021/2011 limits the list of permitted strains to
probiotics isolated only from a person who is not able to cause
disease and carry out or mediate the transfer of antibiotic re-
sistance genes.

The systematic use of probiotic drugs, dietary supplements
and food strengthens the immune system, prevents the devel-
opment of autoimmune disorders, allergic and atopic patholo-
gies, inflammatory bowel diseases, normalizes the pool of
histamine, neurotransmitters and oxalic acid, has hypocholes-
terolemic antitumor and other positive effects on humans.

The intestinal microbiota forms colonization resistance

to potentially pathogenic microorganisms due to the formation
of bacteriostatic low-molecular metabolites (short-chain fatty
acids (SCLC), nitric oxide, glutamate, histamine, serotonin,
muramyl dipeptide, etc.), participates in the degradation
of bacterial toxins, deconjugation of bile acids, production of a
wide range of antimicrobial substances of the bactericidal fam-
ily. Deficiency of bifidobacteria and lactobacilli, synthesizing
deconjugate, which transforms cholesterol into insoluble
forms, it is from the colon absorbed into the blood, which is
accompanied by hypercholesterolemia, and hypertriglyceri-
demia, resulting in hyperalert is formed of bile and hepatic
steatosis and other non-communicable diseases.

CCC (acetic, propionic, oil, milk) maintain optimal pH val-
ues in the lumen of the colon; normalization of hemodynamics;
block receptors of epithelial cells; regulate gastrointestinal
motility (stimulation of peristalsis of the small and large intes-
tine, gastric emptying, reducing food transit time). Normoflora
is involved in the synthesis of essential nutrients: b vitamins
(thiamine, Riboflavin, pyridoxine, cyancobalamin, folic,
Pantothenic, nicotinic acids), Biotin, vitamin K, such important
amino acids as arginine and glutamine; in metabolism of
drugs, hormones and carcinogens, including digoxin sulfasala-
zine and estrogens.

Currently, the most complex molecular and genetic mecha-
nisms of protection of the body from aggressive environmental
factors are actively studied. The main principle of operation of
protective mechanisms that control the colonization of the
gastrointestinal tract, consists in the ability to distinguish the
non-pathogenic elements (bacteria-commensals, food) from
enteropathogenic. When applying bifidobacteria for 3 weeks
showed an increase in the number of T-lymphocytes, T-helper
cells, activated T-lymphocytes (CD25+) and NK lymphocytes
in peripheral blood. Phagocytic activity of neutrophils and
blood monocytes also increased.

Thus, indigenous intestinal flora plays an important role in
the formation of the immune response, prevention of inflam-
matory diseases, regulation of homeostasis.

In our country and abroad, developed a large number of
both mono and complex probiotics consisting of several (2 to
30) of different living microorganisms present in the liquid
phase and freeze-dried. To create an enriched use of probiot-
ics combined with prebiotic poly — and oligofructose, soybean
oligosaccharides, galactooligosaccharides isolated from natu-
ral sources or obtained by biotechnological or synthetic meth-
ods, as well as various blockers of adhesion and growth in-
hibitors of pathogenic and opportunistic microorganisms (lec-
tins, antiadhesive, modulators of the synthesis of secretory
immunoglobulins, and defensins are various types of, struc-
tural components of probiotic microorganisms, their metabo-
lites, etc.), vitamins, minerals.

Many years of experience in the use of probiotics shows
that even with prolonged use, the positive effect in individuals
is often transient in nature, and sometimes completely absent.
There were some reports of the occurrence of long-term use
of live probiotic microorganisms, various complications (lactic
acidemia in infants, autoimmune diseases, allergic manifesta-
tions, opportunistic infections, dysbiotic conditions due to the
appointment of large doses of probiotic drugs, etc.). One of the
main reasons for this may be the alien nature of the human
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microorganisms included in their composition, insufficient con-
sideration of the high species, individual and anatomical
specificity of the autochthonous microflora of persons to whom
these means of correction of microecological disorders are
prescribed.

Based on this, the creation and rational use of probiotics
is considered as a strategic direction of alternative medicine
aimed at maintaining and restoring human health and increas-
ing its active longevity.

Monitoring of residues antimicrobial
substances in meat and management
of risks connecting with the production
and use of meat products

Yushina Yu.K., Ph.D., Bataeva D.S, Ph.D., Zayko E.V.

V.M. Gorbatov Federal Research Center
for Food Systems of RAS

Presently, one of the most acute problem in the meat-pro-
cessing industry is using of antimicrobial substances and anti-
biotics. The presence of antibiotics in raw materials makes it
difficult to implement a number of technologies up to impossi-
bility of production of some food. Safety requirements (includ-
ing sanitary-epidemiological, hygienic and veterinary) for food
products (including meat) circulating in the territory of the
Russian Federation are contained in the Technical Regulations
of the Customs Union "On Food Safety" TR TS 021/2011 and
TR TS 034/2013 "On the safety of meat and meat products".

These documents establish control of contents the most
often used medicinal and feed antibiotics in livestock and vet-
erinary for meat raw materials such as levomycetin, tetracyclic
ohmic group Grisinum, bacitracin.

At the same time, at present, more than 2,000 veterinary
products are used in veterinary practic, of which about 500
have antimicrobial activity.
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According to the Federal State Statistics Service, the pro-
duction of feed antibiotics is increasing every year, so in total
throughout Russia, about one hundred tons of products were
produced in 2016 and this indicator only increases every year.

It is absolutely clear that such a control system needs to
improve and change both the order of research and extension
of the list of antibiotics with established maximum permissible
levels of their residues in unprocessed food products of animal
origin.

On August 14, 2018, the decision of the Collegium of the
Eurasian Economic Commission (ECE) No. 28 of February 13,
2018 came into force, which expanded the list of recommend-
ed veterinary medicines for control and fixed the maximum
permissible levels of drug residues in unprocessed food prod-
ucts, including meat.

Seventy-two, the most frequently used veterinary drugs
(pharmacologically active substances) in the countries of the
Customs Union are included in this list with recommended
methods of researches their residual quantities.

In production conditions, it isn't possible to conduct re-
searches of incoming raw materials on presence of all the
listed antibiotics.

Thus, the basic problem of determining the presence of
antibiotics in meat is the lack of a unified rapid detection
metod.

In this regard, improvement of the methodology of monitor-
ing antibiotics in meat is the actual and perspective direction
of a research

The purpose of this study was screening of meat raw mate-
rials for the presence of antibiotics and improvement of the
existing methodology

The screening researches have shown high percent of
presence of antibiotics and antimicrobial agents in meat and
meat products.

So, most often the presence of antibiotics is detected in
chicken meat (42.9% of the samples studied), the number of
positive samples for pork is 35.3%, in beef — 26.7%.
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CpaBHUTENbHbIM aHaNU3 KOHBEPTUPYHOLLIUX
npocparos cemencrtsa Siphoviridae B
reHomax wtammoB Staphylococcus aureus,
M30/IMPOBaHHbIX NPU BCMbILLIKaX
cTachnnoKoKKoBbIX NHeKuun B Poccumn

Ab6aeB U.B., Ckpsa6uH 10.M., Kucnuukuna A.A.,
Kopo6osa O.B., BoryH A.I'., Aatnos U.A.

lFocynapcTBeHHbIN HayYHbIV LIEHTP NPUKAEaHOMN
MUKpobuonorim n 6uotexHosnoriv, O607EHCK,
Poccwvickas ®enepauyms

YMepeHHble 6akTepuodarm 1 nM3oreHHas KoHBepcus, ac-
couMMpoBaHHasa C ornpefeneHHbIMU hakTopamn BUPYNEHT-
HOCTW, UTPaIOT BaXKHYIO POSib B 3BOMIOLMM NATOreHHbIX 6akTe-
puvi. Ona Staphylococcus aureus Bcnepcteme (haroBon KOH-
Bepcumn chopmmpyeTcs cneumduyeckmii heHoTUn LLTaMMOB—
BO36yauTENEn CTauMIOKOKKOBBIX  TOKCUKOUMHMEKLNNA.
HakonneHve NofIHOreHOMHbIX AaHHbIX MO BO3OyAMTENsaM cTa-
(PUTOKOKKOBBIX TOKCUKOVMHMEKLINIA, N3ONMPOBAHHbIX Ha Tep-
putopun Poccun, fano BO3MOXHOCTb NPOBECTW CPaBHUTENb-
HOe nccnefoBaHne CTPYKTYPbl KOHBEPTUPYHIOLLIMX Npodaros ¢
Y4ETOM KJIMHWYECKON N 3NNAEMMONOrNYECKOn nHdopMaLmn.

3afaya nccnefoBaHnsa 3akoyeHa B yCTaHOBMIEHWUM chneL-
NPUYECKNX OCOOEHHOCTEN HYKNEOTUAHbIX MocnefoBaTerb-
HocTen npodharoB cemencTsa Siphoviridae, accoumnpoBaH-
HbIX C TaKUMK chopmMammn CTaPUIIOKOKKOBbLIX TOKCUKOMHEK-
LMK, Kak 3KCAONMaTUBHbIA AePMaTUT HOBOPOXXAEHHbIX 1 M-
LLieBble TOKCUKOMHAEKLMN.

[na vccnepoBaHna MCNonNb3oBanu pesynbTaTbl NOSHOre-
HOMHOrO CeKBeHvpoBaHus 36 wTammoB S. aureus, Bo36yau-
Tenen 3KconMaTUBHOro AepmMartmTa HOBOPOXAEHHBIX U M-
LLEBbIX TOKCUKOMHMPEKLMIA, N30NMPOBaHHbIX B 2013-2016 .
Ha Tepputopun Poccun. PernoHbl BO3MOXHbIX Mpodaros B
reHomax S. aureus onpegenany € MOMOLLbIO cepsuca
PHASTER. Ha ocHoBe onpegeneHusi canToB MHTerpaumm u
reHoB MHTerpas MAeHTUdULMpoBany MnosHopasmepHble Mno-
CrnefoBaTenlbHOCTU [BYX Pasfin4HbIX TUMNOB npodaros ce-
mencTBa Siphoviridae, accouMMpoBaHHbIX C MNPOAYKUMEN
3KCONMMaTUBHOIO TOKCMHA A 1 SHTepoTokcmHa A. Kaxpabin
TMN NpodharoB BKIOYAET HECKONbKO CTPYKTYPHbIX BapuaH-
ToB. [poBeAeH cpaBHUTENbHbIA (DUIOrEHETUYECKUIA aHanm3
HYKNeoTUaHbIX nocne,qosaTeanOCTeﬁ KOHBEPTUPYLWNX
npocharoB ¢ MCMOMb30BaHNEM MOSIHOFEHOMHbIX MOC/enoBa-
TenbHocTel S. aureus, npepcTtaBneHHblx B GenBank. [Ons
npocharos, KOOMPYIOLLMX FeH 3KCHONMATUBHOrO TOKCUHA A,
BbISIBIEHO TPV BapuaHTa HyK1eOoTUOHOW CTPYKTYpbl, Cneuu-
ryHbIX AN KnoHanbHbix rpynn S. aureus CC121, CC15 u
CC8. Ona npodharoB, KOOMPYIOLLMX FEH SHTEPOTOKCUMHA A,
nokasaHo Hanuyve OByX BapuMaHTOB, KOTOpble acCOLMMNPYHOT-
cA C KnoHanbHbiMM rpynnamm S. aureus CC1 u CC30.
lMoka3aHa BbiCOKas KOHCEPBATMBHOCTb HYKNIEOTMAHOW Mo-
cnepoBaTenbHOCTU NPodaroB, KOAUPYHOLLMX FeH SHTEPOTOK-
cvHa A, B npepgenax CTPYKTYPHbIX BapuaHTOB, accoummpo-
BaHHbIX C ONpefeneHHON KNoHanbHoOW NMuHWen S. aureus.

Pa6oTa BbIrnosiHeHa B paMKax OTpacsieBovi nporpaMmmb|
PocnotpebHaaszopa

Mukpo61onorn4ecKun MOHUTOPUHI
charope3ncTeHTHOCTU YCIIOBHO-
natoreHHou MUKpocpnopbl y aeten
¢ pmcébuosamu

AnekcaHuHa H.B.

Poctosckuii HW mukpobuonoruv v npasutornnoruu,
PoctoB-Ha-[oHy, Poccuiickass ®enepayms

PacTywiee 4ucrno AMCOMOTUHECKUX HapYLLUEHUN MUKPO-
diopbl KMLLEYHMKA Y OETEN, CONMpPOBOXAALLEEeCs Bblaene-
HMEM OOMbLUOrO KOMMYecTBa aHTUOUNOTUKOPE3UCTEHTHbIX
LUTaMMOB YCNOBHO-NaToreHHbIx 6aktepuin (YINB) onpepnenset
Heo6Xx0AMMOCTb WUCMOMb30BaHNA B KadecTBe alnbTepHaTUB-
HbIX CPEACTB aHTUMMUKPOOBHOW Tepanun 6aktepuodaru. Liens
nccnefoBaHns: onpegeneHne LMpKynaumMm n pacnpocTpaHeH-
HOCTW (hbarope3ncTeHTHbIX wrammoB cpean YIB, BbigeneH-
HbIX OT OEeTen ¢ AMcOaKkTepmno3oM KulleyHuka. NayyeHa vys-
CTBUTENbBHOCTb K OTEYECTBEHHbIM Mpenaparam 6aktepuoda-
roB 1370 wrammoB YTB, n30nnMpoBaHHbIX U3 COAEPXUMOro
TOJNICTOrO KMLLEYHNKA AETEN, MpoxXuBarLwmx B r. Poctose-Ha-
[oHy, B npouecce WIYYEHU KULLEYHOW MUKPOOMOTHI
(2015-2017 rr.). JInTM4ecKylo aKTUBHOCTb GakTepuodaros
n3yyanu MeTOAOM «CTEpPUNIbHOrO0 NSATHa» B OTHOLUEHUU
K. pneumoniae — 233 wramma, Staph. aureus — 297, Henato-
reHHbIX cTtadmnokokkoB — 233, Proteus (vulgaris v mira-
bilis) — 205, E. coli (L- n Tem+) — 217, P. aeruginosa — 185.
BbisiBNEH BbICOKMIA YPOBEHb (Parope3mCTEHTHbIX LUTaMMOB
(43,5 + 1,8)% 1 WTaMMOB C HW3KON 4yBCTBUTESIbHOCTbHIO
K tbaram — (10,7 + 1,2)%. Hanbonee BbICOKMI MNPOLEHT YCTOW-
YMBOCTU 3adMKCUMPOBAH Y HENaTOreHHbIX CTaPUIIOKOKKOB
(66,7 + 4,2)%, y Proteus — (53,6 + 4,8)%, K. pneumoniae —
—(51,7 + 4,6)% v P. aeruginosa — (41,0 + 4,8)%. Bbigenexue
haropesncTeHTHbIx WwTammoB YIb valle BCero permctpmpo-
Banocb U3 MMKPOBHBLIX 1 MUKPOOHO-TPUOKOBBIX accoLmaumi,
4YTO OCOBEHHO XapakTepHO ON1s Knebcuenn, NpoTeeB U Ku-
LLEeYHbIX Nanoyek, y KOTOpbIX U3 accoumaLmii BbIAENsnoch B
1,5-3 pasa 6onbLue haroyctonymebix Kynstyp. Heobxognmo
OTMETUTb, YTO [0S YCTONYMBBIX UM C HNU3KOW YyBCTBUTESb-
HOCTbIO K (haram LUTaMMOB Cpean HenaToreHHbIX ctaduno-
KOKKOB 6Oblna B cpegHem B 2-3 pasa 6osblue, 4eM Yy
Stahp. aureus v coctaBuna 78,9%. LUtammbl 605bLLUMHCTBA
ncenepgoBaHHeix YIMB, 3a ucknioyenvem K. pneumoniae,
6b1n peaucTeHTHbl kK CekcTadhary, Torga kak b1 YyBCTBU-
TenbHbl K COOTBETCTBYIOLUMM rMpenapartam MOHO(aros.
Takvm 06pa3om, B HaLLEM UCCIIe[OBaHUN BbISIBIIEH BbICOKUN
NPOLEHT dharope3ncTeHTHbIX wrammoB cpean YTB, coctas-
naowmi 54,2% ¢ HambonbLUen UMpKynaumen cpegn Koaryna-
300TpuLaTenbHbIX CTaUIIOKOKKOB, MNPOTEEB, Krnebcuensn
(6onee 50%) 1 ¢ HaMMEHbLUMM cpean 30M0TUCTbIX CTadmo-
KOKKOB (MeHee 20%). YcTaHoBneHa 3HauuTeNnbHas pacnpo-
CTPaHEHHOCTb (harope3ncTeHTHbIX Wtammos YIB, Bbigenex-
HbIX OT AeTen C HapyLUEeHHbIM MUKPOOMOLIEHO30M KULLIEHYHM-
Ka, 4TO CBMAETeNbCTBYET O HEOOXOAMMOCTW NpeaBapuTeb-
HOro onpefeneHns nx YyBCTBUTENBHOCTU K charam ans peLue-
HMA BOMpoca 0 BO3MOXHOCTK haroTepanuu.
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MNMpodparn B coctaBe reHoma KIIMHUYECKUX
nsonartos Klebsiella pneumoniae

AnekceeBa A.E.', BpycHuruHa H.®.", FopgnHckas H.A.2

"Huxeropogckuii HAW anugemuonorim n Mukpoouonorum
uM. akag. YI.H.bnoxuHow PocriotpebHaasopa, HuwxHuvi
Hosropopn, Poccuvickasi @epepayus;
2[pUBOIIKCKMI MEQVLIMHCKNI MCCIe[0BaTesbCKui
yHuBepeuteT, HuxHui Hosropon, Poccurickas ®epepaumsi

Llenb paboTbl — xapakrepuctnka npogaros, 06Hapy>XeH-
HbIX B reHoMe KapbaneHeM-yCTONHYMBBIX KIMHUYECKMX U30-
natoB Klebsiella pneumoniae, npyuHagnexatimx CUKBEHC-TU-
ny 395, no pesynsraram MoJIHOreHOMHOIO CEKBEHUPOBAHUSA.
[MonHoreHoMHoe CEKBEHMPOBaHUE TPEX M30NATOB Knebcmenn
nposoaunu Ha npuéope MiSeq ¢ mcnonb3oBaHneM Habopa
Nextera XT gnsa nogrotoku OHK-6ménunotek. C nomoLlbto
nporpammbl SPAdes npoBogunv BblpaBHUBAHWE U COOPKY
HYKNeoTuAHbIX nocnepoBaTenbHocTel de novo. MeHoMbI aH-
HOTMpoBasnu ¢ ncnonb3osaHnem cepeepa RAST. MNownck romo-
NOMNYHBIX MOCfIe[oBaTeNbHOCTEN Npodharos MNpPoBOAMNN C
nomoubio cepsncos BLASTN 1 BLASTP.

B reHome wuccnepgyembix wtammoB K.pneumoniae
06HApYXXEHO HanMymMe HEeCKOSIbKMX Yy4acTKOB, cofepalimx
nocrnenoBaTenbHOCTU Npodaros. [1Ba n3onarta xapakrepuay-
I0TCA OAMHaKOBbIM HAboOpPOM W COCTaBOM Mpogaros.
Tak, y Kaxporo wusonata BbIBAEHO 5 yvacTkos, Aga
N3 KOTOPbIX HA OCHOBaHUW aHanuaa CTPYKTYpbl KancugHoro
6enka OTHeceHbl K P2-nogo6HbiM haram cemericTBa
Myoviridae, a Tpn asnsawTca HK97-nogobHbIMn 1 NpuHaane-
xaT cemenctBy Syphoviridae. CpaBHWUTENbHbIA aHanus
HYKNeoTMAHOW MOCnefoBaTenbHOCTM npodaros BbIABUN
BbICOKMI ypoBeHb Mx cxofcTtea. [Nepeas napa P2-nogobHbix
npocaroB xapakTepudyeTcs MNOSIHON MOEHTUYHOCTLIO C Mpo-
darom wramma K.pneumoniae Goe 62629 (NZ_CP018364.1),
BTOpas mapa npencraBnieHa KOHCepBaTUBHbIMKM P2-nopo6-
HbIMW npodaramu, MNPUCYTCTBYIOLMMM B reHome 6ornee
50 wrammoB knebcuenn, AenoHNPOBaHHbIX B 6a3e AaHHbIX
RefSeq NCBI. TpeTtba napa HK97-nogobHeix npodaroe 06-
nagaet HavbomnbLUMM YPOBHEM MAEHTUYHOCTM (98%) C npo-
arom wramma K.pneumoniae k2254 (NZ_FLFR01000017.1),
ypOBeHb MOKpbITUA cocTasun 82%. Yetseptasa napa HK97-
nopo6HbIX Npod)aros xapaktepnayeTtcs nuilb 99%-Hou naeHx-
TUYHOCTBIO MeXAy wu3onatamm u npodarom wramma
K. pneumoniae Goe 62629. lMatas napa HK97-nogo6HbIx
npocharos Npv NOSIHOW NAEHTUHHOCTU MeeT 99%-e CXOACTBO
C nocnefoBaTenbHOCTbIO Npodhara wramma K.pneumoniae
isolate 23 (NZ_CP016926.1).

Y Tpetbero wramma K.pneumoniae BbISIBIEHO NULLb
2 yyacTKa, cogepxalumx nocnegosarefnisHoctn P2- n HK97-
nojo6HbIX npoduaros, obnagarowmx 99-100% wnOEHTUHHO-
CTbIO HYKNEOTUAHbLIM MOCe[0BaTeNbLHOCTAM npodharos nep-
BbIX ABYX MCCrnefyemMbix n3onatos K.pneumoniae (BTopas u
yeTtBepTasa napa P2- n HK97-nopgo6HbIx npodaros cooTseT-
CTBEHHO).

Takmm 06pa3om, xapakTepucTnka Habopa un coctaea npo-
(haroB B reHome 6aKkTepuii pacLUMpseT BO3MOXHOCTM TUMU-
pOBaHUA 3MUOEMUYECKN 3HA4YMMbIX LUTAMMOB — BO36yauTe-
e HO30KOMMUAIbHbIX MHEPEKLIMIA.

tL

MMmyHonormyeckmne acnekTbl
c¢aroTepanum

AnewkuH B.A.", Boukapesa C.C.!, EpwoBa O.H.2,
CasuH U.A.%, Bnsaxep M.C.", AnewkuH A.B.,
dépoposa U.M.!, Hoeukosa J1.1.!, MutpoxuH C.[4.3,
KoteneBa C.U.", Kucenesa U.A.', 3ynbkapHeeB 3.P.',
lLkopa A.C.2

"Mockosckuii HUW anvaemuonori v MUKpoOGmonorum

mm. .H.M'abpunyesckoro, MockBa, Poccurickas ®egepauusi;
2HavmoHaibHbI MeauLMHCKNVA NCCe[oBaTeslbCKUM LIEHTP
Hevipoxupyprim umenn akagemvka H.H. bypaeHko,
Mocksa, Poccewickass ®enepauymsi;

3[opogackas knnHnydeckas 6onbHuLa Ne 67

mm. J1.A. Bopoxo6osa MockBa, Poccuickass ®enepauymsi

Bopbba ¢ MHhekuusammn, cBA3aHHBIMY C OKa3aHNeM mMeau-
unHckon nomowmn (MCMIM), sBnseTcs akTyanbHOW npo6ne-
MOW COBPEMEHHOWN 3MUAEMMONOIUN N KITMHUYECKOW MpaKTu-
KN. ANroput™M MHOMBMAYann3mpoBaHHOW charotepanuu
MOXET paccmaTpuBaTbCs Kak MEepCreKkTMBHOE HarnpasreHve
Tepanuu Taknx COCTOSIHUINA.

B nepwvopg 2017-2018 rr. 66111 06¢cnenoBaHbl 28 naumeH-
ToB ¢ BJl-accoumMmpoBaHHON MHEBMOHMEN, KaTeTep-accoLm-
MPOBAHHOWN MHMPEKLME MOYEBBIBOAALLMX MNYTEN, MHPULMPO-
BaHHbIMW KMCTaMM FOSIOBHOrO MO3ra 1 pasnuyHbIMN paHeBbI-
MU MOBEPXHOCTAMM TOJIOBbl, HaxogsaLMecs B OTOENEHUAX
peaHnmaumm U UHTEHCUMBHON Tepanuu. LLITamMmmbl natoreHHbIX
MUKPOOPraHM3MOB BbiCeBaNnNCb U3 35 NOKycoB (dHOOTpaxu-
anbHbIA acnupar, KpoBb, MOYa, peKTasibHbI Ma3ok, coaep-
XUMOE KWUCT W OTAensemMoe paHeBbIX MNOBEPXHOCTEN).
BupyneHTHble opurMHanbHble 6akTepuodhary nogéupanmcb
MHOMBUAYaNnbHO ON1S KaXAoro 60nbHOro B 3aBUCMMOCTU OT
MUKPOGHOM 3TMonornm 3abonesaHns (6bin MosyYeHbl npe-
napatbel 6aktepuodaros, nuaupytrowme P.aeruginosa,
A.baumanii, S.aureus, K.pneumoniae). CTepunbHble usb-
Tpatbl daronnadatoB 6akTepnodaroB MPUMEHANNCH MNyTEM
BHYTPMXXENYOOYHOrO BBEAEHWUS 4epe3 30HA, WHCTUMNALMNA
B MOYEBOM My3blpb, MNEpopanbHOro npuvema, BBeOEeHWS
B KUCTY Yepes3 OPEHAXKHYI0 CUCTEMY, a Takxke NyTeM NpoMbl-
BaHWsi paHeBOW MOBEPXHOCTU. Y 6-TM MauneHTOB NPOBOAU-
nocb OT 2 A0 4 KypcoB tharotepanuu. [na kaxgoro cnegyto-
LLero Kypca nogémuparncs HOBbIN, paHee He UCMOMb30BaHHbIN,
LwTamm 6akTepuodara, akTMBHbIN B OTHOLLEHUN BblAENSeMO-
MOro Bo3byaurens.

B pesynbrate npoBefeHHoOW arotepanuy BbIBIIEHO, YTO
MUKpobuonoruyeckasn aPeKTMBHOCTb, BbipaXaroLlas B rnoJs-
HOW caHauuy UM 3HAYMMOM CHWXKEHUW TUTpa BO3BYOMTENS
B MHMLIMPOBAHHOM JTOKYCe, 6blna JOCTUrHyTa B 74% cnyya-
€B. YnyylleHne KIIMHNYECKOro COCTOSIHMA ObINo 3adnKenpo-
BaHo y 21 naumueHTa, npuyem 10 13 H1UX 6bINM NepeBefeHbl U3
otpeneHuss OPUT. OTcyTcTBME caHaumm NOKYcoB Habnopa-
N0oCb Yy 7 nauMeHTOB, OOHaKo y 3 U3 HMX 3admKCUMpoBaHO
yny4LleHne KIMHNYECKOro COCTOSHMS.

Y 16 naumeHToB 6bININ OLEHEHbI NapameTpbl KIETOYHOMO
(MMMYHHBIA U MHTEPCEPOHOBBLIN CTaTyC, NPOAYKLUMS LUTOKM-
HOB) M rymMopasibHOro (Hanmyve aHTUaroBbIX aHTUTEN) UM-
MyHWUTETa Ha hoHe charoTepanuu. BbisBNeHbl pa3HoHanpas-
NeHHble M3MEHEHUs NokKasaTener MMMYHHOro 1 nHTepdepo-
HOBOro craTyca 60MbHbIX, a TakxXe yBenM4eHue npodyKumm
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kak nposocnanutenbHbix (PHO«, UJT-6, UI1-8, N1-10), Tak n
npoTMBoBoCnanuTenbHbIX UMTokMHoB (UJ1-10). Mpw nposepe-
HWM MOBTOPHBLIX KYpPCOB charoTepanuv B KPOBU 6OMbHbIX
3aMKCMPOBAHO HaNMU4Me LITaMMOCNEeLNMUIECKNX aHTUTEN.

OueHka 3thpeKTUBHOCTN KOMIMJIEKCHOWM
KOppeKuun HapyLueHus cocTaBa
MUKPOOUOTbI KULLEYHUKA Y AeTen
6akTepuocharamu, NpobUOTUKaMN,
NnakTorno6ysmHom

AnewykuHa A.B., Monuwyk WU.C., AnewykuHa U.C.,
Fonowsa E.B., Teeppgoxne6osa T.W.

PocTtosckuii HIW myukpobuonoruy v napasutonoruu,
PocrtoB-Ha-[oHy, Poccuvickas ®enepayms

Llenb: nogobpatb cxemy 3pPEKTUBHON KOppPEKUUnN Hapy-
LIEHNA cocTaBa MUKPOOMOTBI KULLEYHMKA Y OETEeN paHHEero
Bo3pacrTa.

Matepuanbl u metoabl. O6cneposarbl et (206). Msyye-
HMe cocTaBa MMKPOGMOTbI KMLLEYHWKA NPOBOAUITUCH C UCMONb-
30BaHveM auddepeHumansHo-guarHoctudecknx cpeg (HML,
O6oneHck) B cooteetcTBuM ¢ OCT 2003. MukpoopraHnambl
naeHTuurumposaHbl Ha 6a3e Microflex MALDI-TOF MS (Bruker
Daltonics). [Ins koppekummn ncnons3osanu npenapar J1akTorno-
6yMHa NPOTMB YCIIOBHO-NATOr€HHbIX 6GAKTEPUI N CanbMOHENST
(®PBYH PoctoBHUW mukpobuonormmn n napasurtonormmn Poc-
notpedHagsopa (JIMr-YIBC); 6aktepuodarn (bd) (Mukporer),
npo6uoTtuku (Mp) (bucpnnms, ndmnaymdéakTepuH, 1 ap.).

Pesynbrathl n 06¢cyxaeHue. [lnsariH nccnegoBaHus: oetm
6bInV PAaHAOMU3MPOBaHbI Ha 4 rpynnbl: 1-9 — 4ETU C HEe3HaYN-
TENbHLIM MOBBILLEHWEM COAEPXaHUS YCIIOBHO MaTOreHHbIX
mMukpooprannamos (YIM) (24 cnydas); 2-a — getm ¢ nosbl-
weHunem Staphylococcus aureus v Escherichia coli ¢ nawve-
HeHHbIMK cBoncTBamm (41 cn.); 3-9 — getn no 6 mMec, ¢ Hapy-
LLEHUAMM cOoCcTaBa MUKPOOMOThI KMLLEYHMKA 3a CHET yBENu-
yeHuns YIM (70 qen.); 4-a — getu ctapwe 6 Mec ¢ AnuTenb-
HbIMU [E€KOMMEHCUPOBAHHLIMU HAPYLLUEHUAMU MUKPOBUOTHI
kuweyHuka (71 cn.). 1-a rpynna nonyyana kypc JI-YIBC, 3arem
nocnepgoearesnsHo kypc MNp. 2-a rpynna — kypc B, 3atem kypc IMp.
3-a rpynna — kypc JI-VIBC, 3atem B v cnegom kypce Mp. 4-5
rpynna — Kypc opHopemeHHo JIT-YTBC n Bbd n cnegom [Mp.
Brisenerue Staphilococcus sp. y DeTel conpoBOXOanoCh CHKEHU-
€M codepkaHus fakTo- 1 budompobakTepuit (44 = 2,1 1 96 + 0,8%
cootBeTcTBeHHO). YIB accoumaummpoBanunck co Staphilococcus sp.
B 30,1 + 1,9%: Klebsiella sp. — 17,8 + 1,6%,; Proteus sp. — 10,9 +
1,3%; Pseudomonas sp. — 1,4 + 0,5%. Bblno o6Hapy>eHo, YTo Mpu
coyetaHHoM npumeHeHn JTT-YTIBC v Bd adhdheKTMBHOCTL KOPPEK-
LM JOCTOBEPHO BbILLIE, YEM MPU UCMOMNb30BAHUN 3TUX NpenapaTos
otaeneHo. Mpumerenne B goctoeepHo cHkarno S.aureus (16,5 +
1,5% cny4aes). [Nocne koppekuumn B 47,2 + 2,1% CTadmnoKOKKN He
onpegenammce. B 16,4 + 1,5% 6bin HEOOXOAMM MOBTOPHbIN KypPC
neverus. Ctabunmsauma cogepxaHna brrpobakTepuin 1 nakTo-
6aumnn npovcxogura y BCex OETEN.

T.0. Ha3Ha4eH1e MMYHHOTO Mperapara JlakTornotynmHa B KOM-
nrekce ¢ 6aKkTepriodaramm 1 NPOBUOTUKaMM CrocobCTBarIO CTabu-
nn3aumm cocTaBa MUKPOBVOThI KMLLIEYHUKA Y [ETEN paHHEro BO3-
pacTa npu pasHbiX CTEMNeHsAX BbIPaXKEHHOCTU HapYLLIEHWA.

PaspaboTka cocTtaBa fiekapCTBEHHOMU
c¢hopmbl 6aKkTepuoharos ana nevyeHus
MHEKLMOHHbIX 3a60neBaHM HapYyXXHOro
yxa

AHypoBa M.H.', AnewkuH A.B.2, BaxpywwuHa E.O.",
BoukapeBa C.C.2, Kucenea WU.A.2, Bopo6bes A.M.!

"MMepsbivi MocKoBCKWUY rocyAapCcTBEHHbIN MEANLIMHCKMI
yHuBepceuteT uMm. M.M.CeveHoBa (CedeHoBCkuii
Vunsepcutet), MockBa, Poccurickas @egepauyus;
2MockoBckuvi HUIW arvigemmonorum v Mukpobuonorum
um. I".H.fabpnyesckoro PocriotpebHaasopa,

Mocksa, Pocewickass ®enepayms

Hapy>kHbI OTUT 3aHMMaeT 0CO60e MECTO B CTPYKTYpe BOC-
nanutenbHbix 3abonesaHnin JIOP-opraHos. OfHOM 13 OCHOB-
HbIX MPUYMH Pas3BUTUSA OCTPOrO Hapy>XHOro OTUTa ABNSETCS
YCINOBHO-NATOreHHasa rpamoTpuuatensHas 6aktepusa Pseudo-
monas aeruginosa. B psage cny4aeB gaHHasa 6akTepus Bbi3bl-
BaeT 3MT0KAa4ECTBEHHbIN HaPY>XHbI OTUT, Tskenoe 3abonesa-
HVe NPU KOTOPOM NeTanbHOCTb cocTasnaeT Ao 10%. MHdekumm,
BbI3BaHHble Pseudomonas aeruginosa, nnoxo NoafalTcsa aH-
TMbaKTepranbHOM Tepanun B CBA3N C MHOXXECTBEHHOW pe3u-
CTEHTHOCTbIO, OHa YCTOMYMBa K BENCTBUIO MHOTMX aMUHOITN-
KO31ZO0B, LedanocnopuHoB 1 (TOPXMHOMOHOB, YTO 3aTpyOHSs-
€T 3(phEKTUBHOCTb NEHEOHBIX MEPOMPUATUI Y GONBHBIX.

MpyMeHeHne MeCTHbIX MpenapaToB MO3BOASET [OCTUYb
60nee BbICOKOM KOHLEHTPaLMN aHTnbaKTepmanbHoro npena-
pata B o4are nHdekumm, a 6narogaps OTCyTCTBUIO ANUTENb-
HOro BO3JENCTBUA Ha GakTepuasibHbIN areHT NeKapCTBEHHO-
ro BeLlecTsa B cy6TepaneBTUYECKOM [03€ CBOAUTCA K MUHU-
MYMY BO3MOXHOCTb Pa3BUTUA PE3NUCTEHTHOCTH.

Llenbto gaHHoM paboThbl ABMSETCA pa3paboTka cocTasa ne-
KapCTBEHHOro npenapara Asisi MECTHOrO NeHeHnst MHAEKLUMOH-
HbIX 3a60MEBaHNA Hapy>XHOro yxa. [1encTByloLMMU BELLECT-
BaMKn paspabartbiBaeMOro npernapara aBnsiTcs 6akrepuoda-
v, M3npyroLLme 6akTepuasbHble LTaMmMbl Pseudomonas aeru-
ginosa: PA 5 n PA 10. ina MecTHOW Tepanum oTUTOB Hanbornee
ONTUMAITBHOW NEKapPCTBEHHOM (hOPMON CryXaT Kansu.

B kadectBe pactBopuTenem u copmoobpasyromx Be-
LLieCTB U3y4anm BO3MOXHOCTb UCMOMb30BaHUs cMecel BoAbl
ouneHHon n rmuuepuHa (XMMMEL, Poccusi) B cooTHOLLE-
Husx 1/2,5 n 1/1,25, makporona 400 (XVUIMMEQ, Poccusi) B
COOTHOLLEeHMN 1/2,5 n cmecn makporona 6 v rmuuepun Kanpu-
nokanpara mapku Softigen 767 (Cremer, l'epmanus) B cooT-
HoweHun 1/2,5. B Ka4ecTBe aHTMOKCHZaHTa BBOAWN STUMEH-
OVaMUHOTETPAYKCYCHYIO KUCMOTY, B Ka4ecTBe KOHCepBaHTa
ncnonb3osanu napadeHsl.Y MonyyYeHHbIX SKCrepUMeHTasrIbHbIX
06pasLoB YLLUHbIX Kanenb onpeaensny crnegytoLme nokasarenm
KayecTBa: pH, yctonumnsocTtb 6akTeprodaros B COCTaBe nekap-
CTBEHHOM (POPMbI B MPOLECCE XpPaHEHWUs, arperaTtmBHyO CTa-
BOUNBHOCTb, BA3KOCTb.

B pesynstate uccnepoBaHWs MoOnyYeH cocTaB Jfiekap-
CTBEHHOM hOPMbI C BakTepuodaramm ans MECTHOMO NleYeHUs
MH(PEKLMNOHHBIX 3a6051eBAHMI HAPYXXHOIO yXa.
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BbakTepuodcparn gna KynuposaHusa
BCNbILWKW, Bbi3BaHHOW Klebsiella
pneumoniae, B OTAENEHUN peaHuMauumn
HOBOPOXXAEHHbIX

AcnaHoB B.W., lTln6umosa A.B., Jonrun A.A.

CeBepo-3anapfHbivi rocy[apCcTBEeHHbIN MEeANLMHCKNM
yHuBepcuteT um. V.U.Me4HukoBa, CaHKT-lleTepbypr,
Poccwickas ®enepayms

BeepeHue. B crnoXuBLUMXCA YCNOBUSAX OOHOW U3 aKTyarnb-
HbIX 3af4a4 COBPEMEHHOMO 3PaBOOXPaHEHWs, B TOM 4uCre B
pamkax 60pbbbl C YCTOMYMBOCTBIO K aHTUOMOTMKaM, SABNSET-
cs pa3paboTka 1 npuMeHeHre 3PPEKTUBHBIX anbTepHaTuB-
HbIX aHTMGaKTepuanbHbIX NpenapaToB. be3 comHeHus, Takn-
MU cpencTeamMu MOryT 6bITk NpenapaTbl 6akTeprodaros.

Klebsiella pneumoniae siBnseTcs 0OgHOM 13 Hambonee npo-
6nemHbix Bo36ygutenen MCMI1, oco6eHHO B ycnoBusx pea-
HMMaLyW, YacTo BbI3biBasi BCMbILLKW, KOTOPbIE TPYAHO Mof-
[aloTCa KYNMpPOBaHMIO TPaaVLMOHHBIMY MepamMmn MHAEKLIMOH-
HOrO KOHTPONS.

Matepuanbl U Metopbl. [N KynupoBaHWS BCMbILLKN
MCMTIT, Bbi3BaHHOW K.pneumoniae, B OTOAENEHUN peaHMaLlmn
HOBOPOXAEHHbIX NMPUMEHSANM KOMMEPYECKWIA npenapaT 6akTe-
pviochara «CekcTadar, nnobaktepuodar NoNMBaneHTHbIN Xna-
kuii» OFYM «HMO «Mwukporen» Munsgpasa Poccun. Bakre-
pvodhar NCcronb30BasCs OAHOKPATHO B AeHb B TedeHue 5 aHen
nytem 06pabOTKM KOXHbIX MOKPOBOB W CIU3UCTON 0OONOHKM
nonocTupTannepopansHoBKonuyecTse 1mn. HyBCTBUTENBHOCTb
LUTaMMa, Bbi3BaBLLErO BCMbILLKY OLieHMBanacb METOAOM CroT-
TECTOB.

Pesynbrathl. B ogHOM 13 OTOEneHu peaHvMauMn HOBO-
poxaeHHbIx CaHkT-lNeTepbypra BCMbilLKa Hadanacb C ABYX
cnyyaeB 3aHoca WHAQEKUMM, BbI3BaHHOW K.pneumoniae.
B nocrnegyrowieMm 13 79 naumeHTOB, HaxOAMBLUMXCA B OThe-
NEHVMN peaHVMaumMn Ha nepuon BCMbIWKM (MIONb—aBrycT),
y 15 passunacb BHYTPMOOnbHUYHAA MHpekumsa (BBN), Bbi3-
BaHHas [aHHbIM LUTamMmoM K.pneumoniae (4acTtoTa MHMek-
unn coctasuna 19,0 (95% ON = 11,0-29,4) Ha 100 naumeH-
TOB). PyTWHHbIE MeEpbl MHM(EKLNOHHOIO KOHTPONS, Hanpas-
NEHHble Ha KynuMpoBaHWe BCMbILLKKW, OKasanucb 6esycreLu-
HbIMU. B ka4ecTBe NpOTMBO3ANMOEMMHECKOrO CPeacTBa 6bin
MCMOMb30BaH KOMMEPYECKMI KOMOMHUPOBAaHHbLIA npenapat
6akTepuodpara «Cekctadar», K KOTOPOMY LUTaMM, Bbl3BaB-
LUWA BCMbILLIKY, OKa3ascs BbICOKOYYBCTBUTESbHbIM.

[Mocne mcnonb3oBaHua npenapata 6akTepuodhara no onu-
CaHHOW BbILLIE CXeMe, YOanocChb MOSIHOCTBIO SNIMMUHUPOBATH
LUTaMM, BbI3BaBLUMIA BCMbILLKY B OTAENEHUN peaHMaumn. B pe-
3ynerate harorepanvm Hactota BHYTPUOOIIbHUHHOTO MHAULN-
poBanusa K.pneumoniae cHU3unacb 0O Hyns M ocTaBanacb Ha
3TOM ypOBHe 60rbLIE Mecsila, Koraa BHOBb Hadyasnm mpomcxo-
[MTb 3aHOChI MHAPEKLMN B OTAENEHNE.

3akntoyeHue. NpencraBneHHble peaynsratbl yoeanTens-
HO CBWOETENbCTBYIOT O BbICOKOW MPOTMBO3AMUOEMUYECKON
ahdhekTMBHOCTM HakTepmnodaros. Beicokas cneumnunyHoCcTb
1 6e3onacHoCTb 6akTeproaros NO3BONASET PEKOMEHAOBATb
nX B Ka4ecTBe a(PPeKTUBHOIO CPEefCTBa KynMpoBaHNUs BCMbI-
wek NCMII, ocob6eHHO B YCMOBUAX HEYKIIOHHO pacTyLuewn
YCTOMUYMBOCTU BO3OYAUTENEN K aHTMONOTMKAM.

CneuudmyHocTb 6aKkTepuocharoB popa
Providencia

BapTt H.l'., Bacunbes [.A., 3onotyxuH C.H.

VrbsiIHOBCKMV rocynapCTBEeHHbIV arpapHbivi yHUBEPCUTET
um. MN.A.CronbinuHa, YnesHoBck, Poceuwiickas ®epepaumsi

CreumdunyHOCTb XapakTepmayeTcs Hann4nem Unm oTCyT-
CTBUEM NIUTUHECKON aKTUBHOCTU 6aKTeprModaroB B OTHOLLIE-
HUW FreTEPONOrMYHbIX GaKTEPUIA.

N3yuyeHne cneunduyHoctM 6GakTepuodaros popa
Providencia npoBognnu Ha NAOTHOM NUTaTeslbHOM arape mMe-
TOOOM HaHeceHus kanenb paroB Ha rasoH MCcCnegyemom
KynbTypbl (FaHowkuH, 1988; 3onoTtyxmH, 2007). U3y4yeHne
cneuncuryHocTn 6aktepunodaros F-67 YICXA, F-67 YICXA
NPOBOAMIN MO OTHOLLEHWIO K MPEeAcTaBUTeNsaM crenyowmnx
BNAJoB: Proteus mirabilis, Morganella morganii, Enterococus
faecalis, Proteus vulgaris, Shigella sonnei, Salmonella
typhimurium, Pseudomonas aeruginosa, Pseudomonas
putida, Pseudomonas fluorescens, Klebssiella pneumoniae,
Staphylococcus aureus, E. coli, Enterobacter cloacae, Yersinia
pseudotuberculosis, Yersinia enterocolitica, a Tak Xe
Streptococcus spp., Citrobacter spp., Serratia spp.

Ha nosepxHocTb MIA B yalukax [eTpu nMneTkon HaHoCK-
nm 3—4 kannu 18-4acoBowi 6yNbOHHOW KYNbTYpbl UCCreaye-
MbIX MUKPOOPraHM3mMoB. 3aTeM paBHOMEPHO pacnpepensnm
Nno NOBEPXHOCTU Cpefbl CTEPUIbHbIM LUNaTenem. Yatukm cra-
BWUIWN B TepmMocTaT Ans nogcylumsandus Ha 15—-20 muH. MNocne
4Yero Ha Yallkax pasmedanu MapkepoMm [Ba CekTopa: Ha
NepBbIi CEKTOP 3aCEAHHOro arapa ferkum npUKOCHOBEHVEM
NUNeTKN HaHOCUAM Kannu uccnegyemoro 6aktepuodara; Ha
BTOPOWN CEKTOP MO LEHTPY B Ka4eCTBE KOHTPOSSA HAaHOCWIN
ctepunbHbIn MIMB. Yalkn HaknoHANM, YToObl Kanan CTEKNN,
a 3arem MHkKybuposanu npu temnepatype 37°C. OueHky pe-
3ynbTaToB npoBoounu 4epe3 18—-24 yaca.YCTaHOBMEHO, 4YTO
CeNnekUMOHNPOBaHHbIe harn HeakTUBHbI MO OTHOLUEHWIO K
npeacTaBuTenam 6akTepuin gpyrux pogos 1 BUOOB.

BbakTepuodparu Providencia,
ucnosibyemblie asns co3gaHus
6uonpenapara no AeKoHTaMUHauumn
NnuLLeBbIX MPOAYKTOB

BapTt H.l'., Bacunbes A.A., 3onotyxuH C.H.

VrbsiIHOBCKWV rocynapCTBEHHbIV arpapHbivi yHUBEPCUTET
um. M.A.CronbinuHa, YnesaHoBck, Pocewickass ®epepayms

Pa6oTta nocesileHa onpefeneHnio CnekTpa IMTUYECKon aK-
TMBHOCTWN GakTepuodparos Providencia. Baktepun poga Provi-
dencia ypaeanoch 4alle BblgensTb Ha CBMHOBOAHYECKUX, pexe
Ha MOMOYHbIX hepmax. bakTepum gaHHoro Buga 6binm o6Hapy-
XeHbl B NPOAyKTax MuTaHWs: rasvposaHHoOn Boge B [peuyn
B 2005 r.; KypuHbix avitax B CLUA; ycTpuuax 13 pekm Kokoca B
Bpasvnum; pbibe — okyHe normaHHoW B peke Bonra; konbace
cangMm M3 gomaluHein ntuupl B Cnoeakmn. CrnepoBatesibHo,
JaHHble 6aKTepy MOTYT Bbi3bIBaTb MULLEBbIE MHADEKLIMN.

Jlntnyeckaa akTMBHOCTbL GakTepuodara OLeHMBAeTCs Mo
€ro Crnoco6HOCTM BbI3bIBaTb NIN3NC 6aKTEPUAIBHOW KYNbTypbl
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B XXMAKUX UNW NAOTHBIX NUTATENbHbIX Cpefax. AKTUBHOCTb MO
mMeTofy AnnenbMaHa BblpaxaeTcs MakCcMMasibHbIM pa3Befe-
HMEM, B KOTOPOM MCMbITYEMbIN H6akTepuodar nposiBun ceoe
nuTnyeckoe Aencteme. bonee TOYHbIM METOLOM OLEHKWU Nn-
TMYECKOM aKTMBHOCTM 6GakTepuodpara sBMSETCA onpepnene-
HVe KonM4yecTBa akTMBHBIX KOPNycKyn dara B eguHuLe 06b-
ema no metony pauwa.

B kavecTtBe wuccnemyembix KynbTyp wucnonb3oBanv 28
(2 pecbepeHc WwTamMma 1 26 BbIOENEHHBIX HAMU «MONEBbIX»)
wTaMMoB 6akTepuin poga Providencia.

B pesynsraTe npoBedeHHbIX WCCNEefoBaHU Hamu ycTa-
HOBJEHO, YTO U3y4eHHble darn obnaganu pasHoiM guanaso-
HOM NIMTUYECKOWN akTMBHOCTW. LLUMpoknm gnana3oHom no oT-
HOLLEHMIO K M3y4aembIM KynbTypam o6napatoTr darm F-73
YICXA n F-17 YITCXA — 60,7%, F-20 YICXA, F-1 YTCXA n
F-28 YICXA — 64,3%, F- 9 YITCXA n F-41 YITCXA - 53,6%,
F-67 YITCXA — 85,7%, F-87 YITCXA — 82,1%.

[ns panbHenwero n3y4eHus otobpanu gsa 6akrepuoda-
ra ¢ HanbomMbLUNM ANana3oHOM MO OTHOLLEHWUIO K N3y4aeMbiM
KynbTypam — par F-87 YI'CXA, koTopblii nnauposan 82,1% n
ar F-67 YICXA — 85,7% wrammoB 6aktepuin poga Provi-
dencia, a B cymme harv nposiBUNM IMTUHECKOE OENCTBUE
B OTHOLLEeHUU 96,4% BCeX UCCIe[oBaHHbIX KYNbTyp.

lMpoBeaeHHble ccnefoBaHnsa NoKasanu, YTo HanboNbLLMM
CMEKTPOM NIUTUHECKOWN aKTMBHOCTM obnajanu nsa 6akrepuo-
para Providencia, ato F — 67 YICXA n F — 87 VICXA.
[aHHble WwTammbl haros 6biv 0TO6paHbI AN KOHCTPYMPOBa-
HMA OMarHOCTU4YeCcKoro 6uonpenapara.

Baktepuocdparu Providencia
Bapt H.I'., Bacunbes .A., 3onotyxuH C.H.

VibsiHOBCKWV rocyRapCcTBEeHHbIN arpapHbivi yHUBepcuTeT
um. IN.A.CtoneinvHa, YnesHoBck, Poccuvickas ®enepauus

BakTtepun popa Providencia WMpOKO pacnpoCTpaHeHbl
B MpUpofe, NX BbIAENsAOT N3 BOAbI, NMO4Bbl, PeKanmn n Mo4u
XWUBOTHbIX M 4enoBeka. OPPEKTUBHOCTb Jle4ebHbIX Mepo-
NPUSTUIA BO MHOIOM 3aBUCUT OT CBOEBPEMEHHOCTU AnarHo-
CTUKM 60Ne3HN, NOSTOMY COBEPLUEHCTBOBAHMIO METOA0B Na-
60paTopHON AMArHOCTMKM 3a60neBaHni, BbI3bIBAEMbIX yKa-
3aHHbIMM MWKPOOPraHM3Mamu, fBfSeTCs akTyanbHOW Mpo-
61eMON.

VicTouHvkoM Ons BblgeneHus 6aktepuodaroB CRyXuim
CTO4Hble BOAbI. B Ka4ecTBe MHANKATOPHbIX KyNbTYp 6bInn MC-
nonb30BaHbl 26 MaToreHHbIX LUTamMmoB popa Providencia.
Cenekuuto WITaMMOB (haroB Npov3BOAWIM METOOOM Maccu-
pOBaHMs LUTaMMOB Ha MHAMKATOPHBIX KynbTypax C nocnegy-
IOLLIMM KITOHMPOBaHMEM OLHOPOLHbLIX HEraTMBHbIX KOMOHWN,
TUMWYHOW AN1A KaXJoro m3onsata. AKTUBHOCTb BblAeNeHHbIX
(paros onpegenanu no metogam pauna n AnnenbmaHa.

B pesynsrate NpoBeAEHHbIX WUCCNELOBaHUA Hamu 6biNo
BblOeneHo 16 TepMocTabunbHbIX M3ofsaTa 6akTepuodaros,
06pasyoLmx nNpo3payHble KOMOHUWM PasnN4YHOro guameTpa
ot 1,0 go 5,0 MM nnn ctepusbHble NATHA B BUAE 30H n13unca,
anameTtpom ot 5,0 go 9,0 mm. JIuTnyeckas akTUBHOCTb Bbl-
JeneHHbIx haros no metogy AnnenibmaHa coctaenset ot 10-°
o 10°°, no metopy Mpauma — ot 2,1 x 108 go 1,2 x 10" cparo-
BbIX Koprnyckyn B 1 mn cpefbl. V3ydyeHne cneundunyHocTm

oByx 6aktepuoddaros (F-67 YICXA, F-87 YICXA), umetoLumx
BbICOKYIO @KTMBHOCTb W LLUMPOKMIA AManasoH AUTUYECKOro
OeNCcTBUS MPOBOAMAM MO OTHOLLEHWIO K npedcTaBuUTensmM
Opyrux popnoBs cemenctsa Enterobacteriaceae. Hamn 6bino
BblJENEHO U CeneKuMoHnpoBaHo 16 TepmocTabunbHbIX 130-
NATOB (haroB, akTUBHbIX B OTHOLUEHWW OGakTepuin Bupa
Providencia rettgeri.

OTo6paHbl gBa cneumduyHbIX WTamma garos ¢ Hanbonee
BbIPaXXE€HHbIMU 6UONOrNYeCKMMM CBOWCTBaMMU, KOTOPble MOo-
3BOMIAIOT MCMOMb30BaTb UX AN U3rOTOBMEHUS AMArHOCTUYe-
CKunx 6uonpenapartoB. VIHoukaTopHble 6akTepuodaru F-87 n
F-67 YICXA npefncTtaBnsioT CO60M NPO3pavHylo XUOKOCTb
XEeNnToBaToro LseTa (LBET 3acesHHON cpefbl), 6€3 NOCTOPOH-
HUX MpUMeceW, ocajika U UMEIOT TUTP He Hxe 108,

OTn nokasaTenn 6MONOrM4eCcKnx CBOMCTB COOTBETCTBYIOT
TpeboBaHMAM, NPeAbABIAEMbIM K NPON3BOACTBEHHBIM LUTAM-
Mam haros, MOSTOMY Mbl MX UCNONb30BAM AJ1 KOHCTPYMPO-
BaHWA AMarHoOCTU4ecKoro buonpenapara.

OueHKa 4yBCTBUTEJIbHOCTHU

K 6akTepuocparam aKkoBapoB
Koarysia3oHeratuBHbIX CTathMNIOKOKKOB,
LUPKYJIIMPYIOLLUUX B AETCKOM CTaLluoHape

Bensesa E.B., Bopuckuna E.B., EpmonuHa I'.B.,
LWkypkuHa WU.C., Kpsxes [.B.

Hwxeropogckuii HIW snugemumonorum v MUKpobuosiorum
umMm. akag. YI.H.bnoxmnHowi PocrioTpebHagsopa,
HwxHui Hosropon, Poccurickasi @egepauusi

MpumMmeHeHne 6akTepuodaros B Ne4ebHbIX Lensax aBnseT-
CA M3BECTHOM anbTepHaTMBOM WMCMOMb30BaHUA aHTUONOTU-
koB. B 2016-2017 rr. B geTckom ctaumoHape r. H.Hoeropoga
6b1M BblgeneHbl 344 KynbTypbl Koaryna3oHeraTMBHbIX CTa-
dunokokkos (KHC) n3 rmag, ywen, 3eBa, HOCa U KOXHbIX
CKNafjoK HOBOPOXAEHHbIX, & TakXe U3 KPOBU U C NHTybaLn-
OHHbIX Tpy60K nauneHToB OPUT 1 13 CMbIBOB € MaHWMynsuu-
OHHBbIX CTONIMKOB U ¢ pyK MmeanepcoHana. Cpegn KHC ocHoB.-
Hylo ponto coctaBnanu S.epidermidis (133 wTamma),
S.haemolyticus (157 wtammoB) n S.hominis (24 wramma),
OTNNYaBLUMECS NONNPE3NCTEHTHOCTBIO K aHTUONOTUKAM.

Llenb paboTbl — n3y4eHne 4yBCTBUTENIBHOCTU K HaKTepno-
aram akoapos KHC, umMpKynvpyroLmx B ETCKOM CTaLmo-
Hape r. H.Hoeropopga.

JInTnyeckyto akTMBHOCTb GakTepuodaroB Npon3BOACTBA
HMNO «MwukporeH» oueHuBanM MeETOLOM «CTEPUSTbHOrO
nNATHa» C y4eTOM Pe3ynbTaToB Mo MNATUOANILHOW LUKane
(OT «—» OO «++++»).

TecTvpoBaHue KynbTyp Ha 4yBCTBUTENbHOCTb K 6aKTepuno-
haraM nokasasno, 4YTO GOMbLUMHCTBO MCCMEAOBaHHbIX HaMu
LUITaMMOB YCTOMYMBO K UX AENCTBUIO. Tak, K nmobaktepmnoda-
ry nonueaneHTHomy (r. Ya) n cekctaduary (r. MNepmb) 6binn
peaucteHTHbl 53,3 + 13,3% un 33,3 + 12,6% wrTammoB
S.warneri, 55,5 + 17,6% — S.lugdunensis, 69,6 + 3,3% u
66,5 + 3,4% — S.epidermidis, 77,4 + 7,6% n 71,0 + 8,9% —
S.hominis, 82,4 + 2,8% wn 76,9 + 3,1% — S.haemolyticus,
cooTBeTCcTBeHHO. K uHTectn-6aktepuocpary (r. H.Hosropopn)
6bIn ycTon4mebl OT 77,8 0o 96,8% BCex McCCnemoBaHHbIX
kyneTyp KHC, K nunobaktepuodary KOMMIEKCHOMY
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(r. H. Hosropog) — ot 72,8 o 87,1% wrammoB S.epidermidis,
S.haemolyticus, S.hominis, ogHako KyneTypbl S.lugdunensis n
S.warneri nnwb B 22,2 + 14,7% wn 46,7 + 13,3% cny4aes, co-
OoTBeTCTBEHHO. K BbIlle nepeyvncrieHHbIM 6HakTepuodaram
6bInK ycTon4YmMBbI Takxe 4 13 5 Kynetyp S.simulans. Hanbonee
YyBCTBUTENbHbI UccrenoBaHHble wrammbl KHC 6binn K cTa-
dunokokkoBomy 6aktepmodary (r. HwxHuin Hosropog):
oT 0% (S.lugdunensis) po 35,5 + 8,7% (S.hominis) pe3ncTeHT-
HbIX LUTAMMOB. YCTOMYMBBLIMW K AEACTBUIO BCEX MATU TECTU-
poBaHHbIX 6aKTeprodaros okasanmcb 29,0 + 8,9% LuTamMmoB
S.hominis, 20,9 = 3,0% — S.epidermidis, 17,6 + 2,8% —
S. haemolyticus n 1 n3 5 wrammoB S.simulans.

Takum obpasom, Wwrammel S.haemolyticus, S.epidermidis n
S.hominis, poMyHUpYOLLME Cpean LUPKYNMPYOLMX B OeT-
ckoMm cTaumoHape KHC, obnaganv He TONbkO Monvpesu-
CTEHTHOCTbIO K aHTMOMOTMKAM, HO 1 BbICOKOW YCTOMYMBOCTBIO
K dharoBbIM npenaparam, 4To BblABUraeT Npobemy cBoeBpe-
MEHHOro O6HOBIEHUS NMPUMEHSAEMbIX 6akTepnoaros.

AchheKTUBHOCTL NOBTOPHOM charoTepanuu
3KCMNepuMeHTaNIbHOW KnebcuennésHoun
MH(EKUUM Yy MbiLLen

Bop3aunoe A.U., Kopo6osa O.B., Komb6aposa T.U.,
MsakuHuHa B.., BepéskuH B.B., KpacunbHukosa B.M.,
ConosbeBa E.B., BonoxaHues H.B.

locynapcTBeHHbIN HayYHbIV LIEHTP NPUKAaaHOMN
MUKPOBUOSIOrN U BUOTEXHOIOMNN,
O6orneHck, Pocewiickasi ®epepayms

Bakteprodarn aBnsioTcs «opy>X1Mem» HanpasiieHHOro aen-
cTBUS B 6opbbe C OGakTepuanbHbIMW MHMEKUMAMN. Bos-
pacTatoLLMin MHTEPEC K HUM CO CTOPOHbI MUCCregoBaTenen u
NPaKTUYECKMX Bpayer CBA3aH Npexae BCero ¢ NovCcKOM nyTen
NPeofoNeHNsA JIEKAPCTBEHHOW YCTOMYMBOCTU OGaKTepui.
MpupopHoe cBoncTBO haros cneumnuyecKkn B3anmMoaencTBo-
BaTb C 6aKTepuanbHOW KNETKOW No3BonseT n3beraTb HeraTue-
HOro BNUSIHWUA Ha HOpModropy opraHnama. OgHako 6akTepu-
odary MOryT BOCTIPUHMMATBECS MaKpOOPraHM3MOM Kak Yyxke-
pOOHbIE aHTUrEeHbI, MPOTUB KOTOPbIX BKIIOHAIOTCSH MEXaHWU3MbI
WMMYHHOIO OTBETa, CNOCOOHbIE HEMTPaNM30BaTh UX.

Lienb nccnepoBaHus — oueHka 3dPEKTUBHOCTN MOBTOP-
HOro npumeHeHuns 6aktepuocpara KpV289 gns nedvexus ne-
TanbHOW peunamBHOM MHMEKLUN Yy MbILLEn, 06YCOBNEHHOM
wrammoM Klebsiella pneumoniae KPM9.

Kne6cmennésHyto nHekumnio mogenuposany Ha aytépen-
HbIX 6enbIx Mbillax. Ha nepBomM aTane XMBOTHbIX 3apakanu
BHYTPUMBILLEYHO (NeBoe 6eapo) KynbTypor rmnepMyKonaHo-
ro wramma KPM9 B pose 4 x 10° KOE. Yepes Tpu 4aca
HauyMHanu nedeHve arom KpV289, KoTopbIi BBOAMAM
MbILLAM BHYTPUOPIOLLMHHO OAMH pa3 B CYyTKM B TEYEHMWE NATU
OHelt B konuyectBe 108 BOE. Yepe3 pgBe Hepenu nocrne
OKOHYaHWS NeYEeHUs1 BbDKMBLLMX XMBOTHbIX OENvnv He [Be
paBHble rpynmbl, OOHY U3 KOTOPbLIX BHOBb 3apaanu netasb-
Hol poson wramma KPM9 v noBTopHO neuyunu charom no
OMMCaHHOW BbILLE CXEME.

B pesynbraTte NpoBefeHHbIX 3KCNEPUMEHTOB YCTAHOBIIEHO,
Y4TO Mocse NepBoro Kypca dharotepanvm 9KCnepuUMeHTanbHOro

a8

kne6cmennésa BbhxmsaeT 90% XMBOTHbIX Npy rméenn 100%
MbILLEN B KOHTPOMbHOW rpynne. Bce BbDKMBLUME XMBOTHbIE
oKasanuicb CaHMpOBaHHbIMW OT BO36GYAUTENS WHMEKUMW.
Mocrne MOBTOPHOIrO BHYTPUMBILLEYHOrO 3apaKeHus KynbTy-
pon K. pneumoniae KPM9 n nocnegytouiero kypca garore-
panuu BbIXxuno 100% mbiwen. BakTepronornyeckuii aHanmns
nokasasn OTCyTCTBME B UX OPraHn3Me KIeToK nartoreHa. Mbitum
N3 KOHTPOSbHOM PynMbl nornéanv B nepunopg ¢ 3 no 5-e cyTku.
Tutp antuten (IgG) Kk chary KpV289 B CbiBOPOTKax KpoOBU
MbILLE MOCne MepBoro Kypca Tepanuum cocTaensn oT
1:800 po 1 : 1600, a nocne NOBTOPHOro — Bo3pacTtan [o
1:32 000 - 1:512 000. B akcnepumeHTax in vitro nokasaHo,
YTO HecMoTps Ha Bbicokne TuTpbl IgG, aHTudarosas
CbIBOPOTKa He OKaablBana CyLLeCTBEHHOMO HENTPaNM3YIoLLLEro
Jencteua Ha 6aktepuodpar KpVv289.

Takum obpaszoMm, 6akTtepuodar KpV289 obnapgaet Bbipa-
XEHHbIM TepaneBTU4eCKUM 3PIEKTOM Kak Mpu OJHOKpaT-
HOM, Tak W Npv NMOBTOPHOM KYypPCOBOM WCMOSIb30BaHUWN AJ15
NleYeHnss neTanbHOM WHMEeKUMN Yy MbIlEN, BbI3BAHHOW
K. pneumoniae KPM9.

Pab6orta BbinonHeHa o npoekty PH® 15-15-00058I1.

AKTyanbHble NPo6nemMbl NPUMEHeHus
6akTepuocparoB B npaKkTuke

BpycwuHa E.B.

KemepoBCcKuvi rocyRapCTBEHHbIN MEANLMNHCKNU
yHuBepcuteT, KemepoBo, Poccwickas ®enepaymsi

mo6anbHoe pacnpocTpaHeHne MymnbTU- N MaHPE3UCTEHT-
HbIX K aHTUMMKPOOHBLIM CpefdcTBaM LUTAMMOB MWKpOOpra-
HU3MOB onpegenseT Heob6XxoaAMMOCTb 6onee LUMPOKOro npu-
MeHeHus 6akTepuodaroB Ans NPOUNaKTUKM U NeYeHus
MH(PEKLMOHHBbIX 3abonesaHuin. Bmecte ¢ Tem, cyuiecTByeT
Lenbin psg npo6nem, NPensaTCTBYIOLLMX MPUMEHEHMIO 6aKTe-
puochbaros B npaktuke. [Npexnae Bcero, AomkHa 6bITb rapaH-
TMpoBaHa 6e30MacHoOCTb 6akTepuodaroB € NO3ULUA BO3-
MOXHOIO MPUCYTCTBUSI TEHOB (PaKTOPOB BUPYNEHTHOCTH,
reHOB aHTUOUNOTUKOPE3NCTEHTHOCTM, NMPOOYKTOB XU3He[es -
TENbHOCTN 6aKTEPUIA, 3HOO N 9K30TOKCMHOB, NMPOOYKTOB ha-
ronmanca 6akTepuasnbHbIX KNETOK, YTO TPebyeT NONMHOrEHOM-
HOrO CEKBEHVMPOBaHWSA MCMOMb3yeMbiX haroBbiX LUTAMMOB,
NPUMEHEHNS HAOEXHbIX METOLOB OYUCTKM. [Ns NOBbILLEHUS
aphekTBHOCTN BakTepmodaroB Heob6XoaMMbl COOp aKTy-
anbHbIX KIMHWMYECKMX LUTaMMOB 6GakTepuii U agantaums K
HMM charoB B npouecce npomssoacTea. C OOHOM CTOPOHBI,
[eicTByloLLee CaHNTapHOE 3aKOHOAATENIbCTBO HE NMO3BONAET
6aKTepuonornyeckum naéopaTopmsaM MeauUMHCKUX OpraHu-
3aUui XpaHnTb KynbTypbl 6aKTEPUIA, C OPYron — CyLLecTByeT
HepoCTaTo4YHas 3aMHTEPECOBAHHOCTL NPOU3BOANTENS K Npe-
ofioneHuto aTol npobrembl. [ns obecneyequns anuaeMmnono-
rmyeckon 6e30MacHOCTN NauMeHToB npenapar AOMKEH ObiTh
B YMakoBKE Ha OJHOro nauueHTa, opMbl ero JOMKHbI ObITb
pasHoo6pasHbl, B TOM YKCe B BUAE a3po30ns. Heobxoamma
paspaboTka 3Kcrnpecc-meToda onpepeneHns 3deKTUBHO-
CTV npuMeHeHus Gaktepuodara. HepoctaTtodyeH M CnekTp
npenapartoB 6aktepuocparos. Heob6xoommMbl KOMMepYeckme
MoHodharn npoTtus Acinetobacter spp., Serratia spp.,
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Burcholderia cepacia comlex. OoH1UM 13 CyLLEeCTBEHHbIX Npe-
NATCTBUIA SBASIOTCA HEQOCTATOYHblE 3HAHUS [OKTOPOB O
6akTeprogarax, YTo MOXET ObITb MPEOOONEHO BKIIKOHEHVEM
B NpOrpamMmbl HEMpepbIBHONO MEAMLMHCKOro 06pa3oBaHus
COOTBETCTBYIOLMX TeM. Kpome TOro, u3-za OTCYTCTBUA
MHOMOLEHTPOBbLIX UCCNefoBaHnn ahPEKTUBHOCTN BaKTepu-
oharoB HEBO3MOXHO COCTaBUTb CUCTEMATUYECKUA 0630p
UM MeTa-aHanm3a, Nno3BossoLLIMeE NONYYUTb foKa3aTesbHble
[aHHble, HeOOXOAMMbIE AN KIMHUYECKMX PEeKOMEeHAaLMN.
BaxHbIM acnekTom SBRSETCA OTCYTCTBME WCCNefoBaHWN
6e3onacHocTn 6akTepnodaroB A/ HOBOPOXAEHHbIX OeTen
C HM3KOWM N 3KCTPeManbHO HU3KOW maccoln Tena. Bce atu
MHOrOYMCNEHHbIE NPOGIEeMbl MPEnAaTCTBYOT MPUMEHEHMIO
6akTeprodaroB B NpakTUKe.

AHTUOGMOTUKArpamma 6akTepun poaa
Klebsiella v Staptylococcus aures
nop, BNUsiHMEM crneuuncuyecknx
6aktepuocharos

BakapuHa A.A., KataeBa J1.B., CtenaHoBa T.®.

TiomeHckmi HUIW kpaeBovi MHGEKLIMOHHOV naTosiorum
beneparnibHov crlyx6bl Mo HaA30py B cpepe 3aLUnThbl rnpas
rioTpebutesnes n 61arorosyYusi YesoBeka,

TiomeHb, Poccurickas @epepauyms

McTopusa npumeHeHns aHTUMUKPOOHbIX NpenapaTos B fie-
YEeHUN MHMEKLMOHHBIX 3aboneBaHnii NPoAEMOHCTpMpoBana
BO3MOXHOCTb afantaumv MHOMMX LUTaMMOB MWKPOOPraHm3-
MOB K aHTM6moTMkam. OgHUM 13 Cnoco60B peLLeHns npobne-
Mbl aHTUONOTUKOPE3NCTEHTHOCTY BO3OYAMTENEN THONHO-BOC-
nanuTenbHbIX 3abonesaHnii 6akTepuanbHOM Npupoabl ABMS-
eTcs ncnonb3oBaHne 6akTepunodaros. YyeHsiMn paspaboTa-
Hbl CXEeMbl Nle4eHNs C NpUMEHeHneM 6akTepnodaros Kak B
MOHOTEpanuu, a Takxe B KOMOMHaUMKM C aHTMOMOTUKaMM.
Ony6nunkoBaHbl AaHHble, MOATBEPXAaoLLme 3PPEKTUBHOCTD
neYeHnsi Npu COBMECTHOM MCNONb30BaHMK aro- 1 aHTMemo-
TMkoTepanuu. Ho Heo6XxoaMMO NOMHUTBL, YTO 6akTepuodaru
UrpatT BaXKHYIO pPOfb B 9BONIOLMM GakTepuii 1 npuobpeTte-
HAM UMK HOBbIX CBOWCTB, 6narogaps (eHOMeHy (haroBoW
NN NIN30r€HHOW KOHBEPCUN.

B xofe nccneposaHusi NpoBefeHo N3y4YeHne 4yBCcTBUTESb-
HocTh 6akTepun poga Klebsiella w Staphylococcus aureus K
pasnunyHbiM aHTubakTepuanbHbiM npenapaTaMm OO W nocne
CYTOYHOr0 B3aMMOZENCTBUA cneumduyeckoro 6akrepmnoda-
ra v wramma.

CpaBHuTEbHAA XapaKTepucTMKa aHTUOMOTUKOrpamMMbl
CTahMIIOKOKKOB MoKasana, 4To Mocfe B3aMMOOENCTBUS C
harom yBenmM4mnioCh KONMHeCTBO LUTAMMOB, PE3UCTEHTHBIX K
okcaunnnuHy 1 LedanocnopuHam (uedanekcmmy, Ledypok-
CMMYy), a Takxe K reHTamuumHy n odprokcaumHy. MNpu aTom
CTaTUCTUHECKW 3HaYUMble Pa3NNYUA BblsiB/IEHbI TOSIbKO MO
reHTaMuuuHy (Kputepuin Mak-Hemapa).

Mog BnusiHneM 6akTepmodara Knebécmenn nonmBasneHTHo-
ro Ha YyBCTBUTENbHOCTb K aHTMOMOTMKam 6akTepui popa
Klebsiella yctaHoBneHa TeHOEHUMSA K YBENMYEHMIO KONMYECTBA
YYBCTBUTESbHBIX LUTAMMOB K aHTMMWKPOOHBLIM npenaparam
(reHTamMuLmMHY, TEeTpaUMKINHY, ONOKCaLMHY, aMMULMIHY,
uedotakcumy 1 uedTasuaumy). Mpyu 3TOM CTaTUCTUHECKM

3Ha4YMMbIe OTIIMYUSI PETUCTPUPYIOTCS TOSLKO MO TeTPaLMKIN-
Hy, OTHOLUEHME LUaHCOB BO3pacTtaeT B [Ba pasa.
MuHMMarnbHble OTNMUYMS B aHTUOWOTMKOrpamMMme, CKopee
BCEro, SBMSOTCA NPOSIBNEHWUAMMU (DEHOTUNNYECKON Bapua-
6€enbHOCTM 3KCMPECCUMN OJHOTO U3 MEXAHW3MOB PE3UCTEHT-
HOCTMW.

Taknm 06pa3oM, NPOBEAEHHbIE WCCNELOBaHUS BAMSHUSA
cneunryecknx KOMMepYECKMxX BakTeprogaros, NPon3Boa-
ctBa AO HIMO «MwukporeH» Ha 4yBCTBUTENbHOCTb GakTepu-
anbHbIX KynbTyp K aHTMOMOTMKaM CBMAETENIbCTBYIOT O pas-
HOHanpaBfeHHbIX B3aNMOAENCTBMSAX B PA3NMYHbIX NONYNsAum-
X 6akTepwui in vitro. Pe3ynstatbl uccrnenoBaHus CBUOETENb-
CTBYIOT O HEOOXOAMMOCTW [OMOMHUTENIbHOrO U3YYeHWs AaH-
HOro BOMpoca C NOMOLLbI0 COBPEMEHHbIX MOSEKYNAPHO-reHe-
TUYECKMX METOAOB MCCNEAOBaHMS.

Ucnonb3oBaHue 6akTepuocparos PP16 n
PP17 npotus Pectobacterium carotovorum
subsp. carotovorum B 3awmte Kaptodens

Bacunbes [1.M.", BopoHuHa M.B.', Byraesa E.H.',
Ka6aHoBa A.M.2, MupowHukos K.A.2, UrHatoB A.H.

"WiccnenoBatenbckuii LLeHTp «@uTolHxeHepusi»,

¢. PoraueBo, MockoBckasi 0611., Poccuickas ®egepauymsi;
2WNHeTuTyT 6UoopraHnydeckos xummm um. M.M.LLiemsikuHa

n K0.A.OB4uHHMKOBa PAH, MockBa, Poccurickasi @egepaums

B nocnepHee Bpems HabnopaeTcs ObICTPOE pacnpocTpaHe-
HMe 6aKTEPMO30B KapTodess, BbI3bIBAEMbIX Pa3nuyHbIMU BUOA-
MU 3HTepobakTepuii popa Pectobacterium. MNpyMeHeHne xvmMn-
YEeCKMX NecTUUMOoB B 3awuTe KapTtodens OorpaHuyeHo
MX HE3KOSIOTMYHOCTBIO WM HEBBLICOKOW 3(PEKTUBHOCTLIO.
B ViccnepoBatensckom LieHTpe «DUToMHXEHEpUs» BXOOSALLEM B
rpynny komnaxui NHgyctpuansHoro napka «Poravéso» (MO) ¢
2012 r. BefeTcsa pa3paboTka 1 NpuMeHeHne apeKTUBHbIX 6ak-
TepuodharoBbIx Mpenaparos NPOT1B BO30yauTenen 6akTeprno3os
kapTodens B Nepyof XpaHeHns U NpeanpoaakHOM NOAroTOBKM.

B 2017 r. Mbl npoBenu oueHKy 61onornyeckon adgekTms-
HOCTW NPUMEHeHns WwTammoB 6akTepuocparos PP16 n PP17
ONs 3alyThl pacTeHuin KapTodens OT MopaXKeHWs NeKTonu-
TUYeCKMMK 6akTepusamu B none. B npeaBaputenbHbIX Uccne-
poBaHusx 6aktepuodarn PP16 n PP17 nokasanu BbICOKytO
BUPYNEHTHOCTb K NpeobnagaroLmum wrammam P. carotovorum
subsp. carotovorum (Pcc). baktepmnodarn npumeHsnu ons
npegnocagoyHon obpaboTku knybHen. B nccneposaHum mc-
Nnonb30Basiv CpegHEYCTONYMBBIN K 6aKTepMO3am COPT KapTo-
dena Ann o [xypa. O6paboTKy NPOBOAUNM PaCTbIIEHEM Ha
KNy6HWM paboyero pacteopa (pyHruuma + MMKpoygoopeHue) u
npenapata 6aktepuogaros (10°-10'© BOE/mn). KoHTponem
cunTanu BapuaHT 6e3 6akTeprodparos. [Npenapar 6akrtepuoda-
ra npencraenseT cobo CMeCb OHYULLIEHHBIX haronmnsaTos Pcc.
O HEKTUBHOCTb OENCTBMA Npenapara onpeaensnm no cTeneHn
CHWDKEHWS pasBuTUs 6aKTeprosa Mpy OLIEHKe NOMyNsALMi naToreH-
HbIX 6aKTEPUIA MUKPOBMONOMMHECKMMM, MOMEKYNSPHBIMU METoaa-
MW, 2 TaKKe MO MOTNOKUTENTEHOMY BISHWIO HA BCXOXKECTb KITyOHEN
1 YPOXXaNHOCTb PacTeHMI B (pa3e TEXHUYECKON CNenocTu.

MepBoOHa4anbHbI MHPEKLMOHHBIN hoH Pcc B nocago4HoOM
mMartepuane coctasnsan B cpegHem 121,7 Toic. KOE/kny6eHsb.
B cobpaHHOM ypoxae, B KOHTPONbHOM BapuaHTe [AaHHbIN
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nokasarenb coctaBun 2,5 MnH. 6akTepuii Ha Kriy6eHb. B
OMbITHOM BapuaHTe ¢ NpUMeHeHeM 6aKTeprodaroB KOHLEH-
Tpauus Pcc cHnsunace B 10 pas u coctasuna 233,3 Teic. KOE/
Kny6eHb. MprmeHeHre 6akTeprodaroB OKasasno MOIOXUTESb-
HbI 9QPEKT Ha BCXOXECTb KITyOHEN, NMOBbLICVB €€ 6orbLLE, YEM
B 5 (85% no cpaBHeHnio ¢ 15% B 3apaXeHHOM KOHTpOIe).
YpoxalHOCTb B KOHTpOre cocTasuna 0,7 Kr/M?, B OMbITHOM Bapu-
aHTe 4,65 Kr/m?, Takum 06pa3oM rnprbaBku coctaeuna 567,5%.

[MpumeHeHne 6GakTepuocharoB nsg npennocagoqyHon 06-
paboTKu CEMsiH MO3BOJMSIET MOBLICUTb BCXOXECTb KIyOHEMN,
YTO, B CBOK O4Yepenb, 06EeCrneyvBaeT MOBbILLEHVE YypOXal-
HOCTM MO CPaBHEHUIO C KOHTPOMEM, a TaKXe CHUXaeT 3apa-
XXEHME NEKTONUTUYECKNMN HaKTEPUSMU KIyoHen kapTodens
HOBOrO ypoxasi.

AhheKTUBHOCTL KOMMNEKCHOMN
KoppeKuuu namoénuosa
npo6uoTukoTepanuen

BactoHuH A.B., Kyumosa WU.B., KpacHoBa E.W.,
Maspunosa H.WU., Cypauna T.I'., Kuéupesa E.H.

HoBocunbupckuii rocynapCcTBeHHbIVi MEANLIMHCKUI
yHuBepeutet, HoBocnbupck, Poccuvickaa ®epepauus;
Hetckas ropogckasi kKnmHn4eckas 6osbHuya Ne3,
Hoocubupck, Poccwvickasi ®egepauyms

MHdMUMpoBaHHOCTL NAMOGAUSAMU  HaceneHns 3eMHOro
Lapa sBnseTcs JOoCTaTo4qHO BbICOKOoM (90% v 6onee B Teye-
Hue roga). KnuHnyeckasa cumnromMaTka BOSHUKAET He 6ornee,
yem y 1/3 nmaumeHToB. o pekomeHpaumam BO3 neueHve
naménmosa LenecoobpasHo NpPoBOAWUTL MaLMeHTam C Hamnu-
YMEM KIIMHUYECKON CMMMNTOMAaTUKM.

Llens uccnepoBaHus. OueHnTb 3PPEKTUBHOCTb KOM-
NSIEKCHOrO NeYeHns naMoénmno3a y geten ot 1 oo 3 net B am-
6ynaTopHbIX YCNOBUSAX.

MaTtepuan n metopabl uccnepoBaHus. [og HabnwoaeHN-
eM Haxogunoch 32 nauueHTa B Bo3pacte ot 1 go 3 net. Bece
OeTv nonyyanu Tepanuio B TedeHne 1 mec (mocnegoBartenbHO
kypcamu no 10 gHewn) — Saccaromyces boulardii no 1 kancyne
2 pasa B JeHb, fanee 6ak-cet 6e6u no 1 NopoLLKy 2 pasa B
[OEHb 1 B 3aKI0YeHMM NakTobakTepmm aunaouibHble+rpruoKm
kecupHble no 1 kancyne 3 pasa B geHb. Kpome 3Toro,
¢ 11 no 17-i1 geHb oeTn nony4anu AUrHUH TMAPONUSHBIN MO v
TabneTkn 2 pasa B geHb. [uarHos namo6n1o3a noareepxaan-
¢ O6HapY>XEHNEM LMCT NSMONNA B KOMporpaMmme 1 aHTuTern
B CbIBOPOTKe KpoBu meTogom NDA. Kpome 3Toro, o n nocne
KOppPEeKLUM NPoBOANIM NOCEB Kana Ha ANCOakTepnos KnLLey-
HUKa.

Pe3ynbrathl uccnepoBaHus. Y BCEX NauMEHTOB MMenun
MECTO KNMHUYecKme npoasneHns. [ncnentuyeckmne nposene-
HWA BBMAE CHUXEHUA annetuTa, MeTeopmama, paccTpomncTaa
ctyna (pa3xwkeHue). CuHOpoM cbinn nmen mecto y 1/3 na-
LUMEHTOB, abaoMMHanbHO-601eBON CUHAPOM Y 2/3 60SbHbIX
(6onb B OKONONyno4yHou obnactu). o Koppekumn 13 Kana
BbiCeBanocb 2,8 YCMOBHO-NATOreHHbIX MUKPOOGOB B MOBbI-
LUEHHHOM OuarHoCTn4eckomMm TUTpPe, Nocsie KoppeKunn
BbiceBanocb 0,4 Mukpoba Ha 1 naumeHta. HapyLueHus Hop-
MOChrIopbl UMENM MECTO Yy BCEX MALMEHTOB, B KOHLE HAGMHOOEHUS
coctaB HopModnopbl BoccTaHoBWICA. cueann  knnHmnyeckue

o

nposinenvs. Linctel naMO6nuMi nocne Koppekumun 4vepes
1 mecsy obHapyxuBanucb y 8 (25%) naumeHTOB, Yepes
1,5 Mmec —y 2 (6,3%), 4epe3 2 MeC — He OBHapyXVBanuChb.

BoiBogbl. Takum 06pa3om, BOCCTaHOBMIEHME COCTaBa
M KONMMYecTBa HOPMOQIIOpbl KULLEYHMKa CrnocO6CTBYET
0CBOOOXOEHNIO MakpoopraHuama ot naménuii. [Npobu-
OTUKOTEpanusi oKasbiBaeT HOPMaNU3YLLMIA APAEKT Ha HOp-
MOIIOpY KULLIEYHMKA, CaHMPYHOLLNA 3heKT B aapec ycrnoB-
HO-NMAaToreHHoM MUKPOOpbI.

Monucaxapwup-aenonumepassbl
Kancynocneuudu4Hbix 6aktepuodaros
Klebsiella pneumoniae

BonoxaHues H.B.', ConoBbeBa E.B.',
KpacunbHukoBa B.M.", MskuHuHa B.M.", BepéskuH B.B.",
Bop3unos A.U.", Wnupt A.M.2, KHupenb 10.A.2

'locyRapCTBEHHbIV HAYYHbIV LEHTP MPUKIa[HOM
MUKpobuonorum n 6uotexHonorum, O60/1EHCK,
Hosocubupck, Poceuwiickas ®enepauyvsi;

2WHCTUTYT opraHnyeckovi xummm umenn H.[.3enmHekoro,
Mocksa, HoBocubupck, Poccuvickasi enepayms

[Ona npeopgoneHuns yrneBofHoOro 6apbepa 6akTepuin MHO-
rme 6aktepuodarn MCnonb3yrT crneuuduyeckne epmeH-
Tbl — Monvcaxapui-genonnuvepasbl, KOTopble pacLLennsaoT
nonucaxapvpHole coefvHeHusi, obecne4vmBas TeM CaMbiM
afcop6bumio chara Ha peuenTopax Hapy>XHOM MembpaHsbl, MPo-
HUKHoBeHMe charoson [HK 1 nuauc 6akTepranbHOW KNeTKu.
®darosble genonvMepasbl ABAAIOTCA NPUBMEKaTeNbHbIM 1
nepcrnekTUBHbLIM CPEACTBOM A KOHTPOMSA TaKMX NaTOreHHbIX
6akTepuii, Kak K. pneumoniae, OCHOBHbIM (DAKTOPOM BUPY-
JNIEHTHOCTN KOTOPbIX ABMSETCHA APKO BbIpaXKeHHas nonucaxa-
puaHas kancyna.

Llenb pa6oTbl — BbIIBIIEHWE U KJIOHMPOBAHME FEHOB
nonucaxapug-genonumepas (Ps-dep) 6aktepuodharos
K. pneumoniae v xapakTepucTmka nx npogyKToB.

B pesynstate npoBefeHHbIX NCCNefoBaHin KNOHUPOBaHbI
M 9KCNpeccupoBaHbl B KneTkax E. coli reHel Ps-dep dharos
KpV71, KpV74 n KpV79, nusumpyowmx K. pneumoniae Kar-
cynbHbIX TMNoB K1, K2 n K57, coOTBETCTBEHHO; BbIOENEHbI U
OYULLIEHbI MPOJYKTbI KIOHMPOBaHHbLIX reHOB — 6enku Dep_kpv71,
Dep_kpv74 n Dep_kpv79; nokasaHa NC-gerpagupytolas ak-
TUBHOCTb PEKOMOVHaHTHbIX 6enkoB. OnpeneneH CrnexkTp akTuB-
HocTn TC-genonumepas no OTHOLIEHWM K wrtammam K.
pneumoniae pa3HbiXx PEHO- N reHOTUNOB. [okasaHo, 4YTo pe-
KOMOWHaHTHble 6enkn obnagalT 6o05ee BbipaXeHHOW (Mo
CPaBHEHWIO C «POANTENBCKUMU» haramm) cneumuyHOCTbIO
MO OTHOLLIEHMIO K MofniMcaxapuaaM COOTBETCTBYIOLLMX TUMOB.

YcTtaHoBneHo, 4to penonumepasbl Dep_kpv74 wn Dep_
kpv79 sBnsoTCa cneumguyecknmmn rnioko3ngasamm, pactle-
nnalowmMMn  nonucaxapuabl K. pneumoniae KancynbHbIX
Tunos K2 un K57 no B-rntoko3vaHbIM U B-ranakTto3vaHbIM
CBfI3AM, COOTBETCTBEHHO, C 06pa3oBaHVEM MOHOMEPOB W
OVMMepoB TeTpacaxapyvHOro NoBTOPSIOLLErocs 3BeHa Mosnu-
caxapuga. MNMpotenH Dep_kpv74 asnsetcs 6UdyHKLMOHASb-
HbIM 6E/IKOM U1 KpoMme B-rMoKo3naa3HoM akTUBHOCTU onpege-
NnfeT, Kak npegnonaraetcsd, CBA3b 6OakTepuodara ¢
nepBMYHBIMX peLenTopaMm — nonMcaxapugamm Kancyrbi.
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B akcnepumeHTax in vitro v in vivo nokasaHo, 4To 06paboT-
Ka BUPYNIEHTHbIX TMNEPMYKOUAHBIX WTammoB K. pneumoniae
K2-tuna penonumepason Dep_kpv74 npuBOoguT K cCylle-
CTBEHHOMY CHWKEHMIO MX BUPYNEHTHOCTU A1 MbILLei 1 obe-
cneyvmBaeT BbDKMBAEMOCTb XMBOTHbIX MPY Pa3BUTUN OCTPOro
K. pneumoniae-cencuca.

[MonyyeHHble AaHHble CBUAETENBCTBYOT O BO3MOXHOCTH
ucrnonb3oBanusa [NC-genonvmepas kancynocneumgumyHbix
paroB K. pneumoniae pns onpeneneHns KancynbHbIX TUMOB
MUKpO6a, a Takxke O MepCrneKkTMBax MX MCMONb30BaHUS B
KayecTBe TepaneBTU4ECKOro CpeacTaa.

Pab6orta BbinonHeHa npv nogpepxke Poccuvickoro
Hay4Horo ¢oHpa (rpaHT Ne 15-15-00058[1).

OT60p XOonepHbIX 6aKkTepunocharos
AN co3faHus IKcrnepumMmeTanbHOro
npochunakTM4eckoro npenapara

Maesckas H.E., TiopuHa A.B., lNoroxosa M.I1.

Poctosckuii-Ha-LJoHy opaeHa Tpyposoro KpacHoro
3Hamenn Hay4Ho-uccne[oBatesibCkuii npoTUBOYYMHbIV
nHCTUTYT PocrioTpebHaz3opa, Poctos-Ha-[oHy,
Hoocubupck, Pocewvickasi ®egepauyms

Vrpo3a BO3HUKHOBEHMSA MacLUTabHbIX 3NMOEMUIA 1 BCrbl-
LLEK XONepbl HA PasfMyHbIX KOHTUHEHTax MuUpa onpenenseT
Heo6X0AMMOCTb MOCTOSAHHOrO MOHUTOPWHIa Xonepsbl, NpeaoT-
BpaLlEeHUs ee pacnpoCTpaHeHusi, MOOYEPKUBAET BaXKHOCTb
ONTMMM3aLUN COBPEMEHHOW NPOUIAKTUKN U Tepanuu.

BcemupHas opraHnsaums 3gpaBoOXpaHEHUS PEKOMEHY-
eT npohmnakTuyeckme Mepbl BKIIOYAOLLME MACCOBbIE BakK-
UuHaUmMm npoTme xonepbl. Ho, y BakLMHbI €CTb NPOTMBOMO-
KasaHus: anneprus, BO3pacT, OEpeMEeHHOCTb U rpyaHoe
BCKapMiMBaHvue. HecmoTpsa Ha TO, 4TO XMMMONPOMUIaKTum-
Ka C aHTMbMoTukamu adhpeKTMBHa Npu xonepe, NoboYHbIe
peakumm Ha aHTMOMOTUKU XOPOLUO M3BECTHbl. B cnoxwme-
Lencs cuTyaumm anstepHaTMBy aHTUMUKPOOHbBIM npenapa-
TaMm B nNpodunakTnke 6akrepmanbHbiX MHPEKLMIA MOTYT CO-
cTaBuTb 6akTepuodparu.

B cBs3M ¢ 3TMM uenbio Hawen paboTbl 66110 NogobpaTb
NepCcrneKTMBHbIE XOMNepHble 6akTtepuodarn Ansa cosfaHus
npodunakTMyeckoro arosoro npenapara.

Hamun 6bna npoeepeHa in vitro oueHka 6akTtepuodaros
XONnepHbIX BUOPMOHOB M3 KOMMeKLmn nabopatopumn 6akrepu-
ogharos ®KY3 PocToBCKMIA-Ha-[OHY NPOTUBOYYMHbIA MHCTU-
TyT PocnoTpebHaasopa ¢ Lenbio nogdopa Hanbornee addek-
TMBHbIX LUTaMMOB ¢paroB. [pu oT6ope haroB y4uTbiBannChb
cnepyoLLme rnokasartenu: cneunguyHoOCTb IMTUYECKOro Aent-
CTBUSI B OTHOLLIEHUWN BUOPUOHOB, MakCMMarbHO BbICOKas pe-
NPOAYKTMBHAA aKTUBHOCTb, CTEMEHb NM3nca FOMOSOrMYHbIX
6aKTepun, NPOJOIMKNTENBHOCTb KYNBTUBMPOBaHUS, CKOPOCTb
pa3MHOXeHWs, NOCeBHbIE [03bl 6akTepuii 1 haros. M3yyeHve
CBOMCTB haroB MpoOBOOUM OOLLENPUHATBIMU MeTOAaMM.
MuTatenbHble cpefpbl 419 9KCNEPUMEHTOB BKAOYanu 6ynboH
n 0,7%, 1,5% arap MapteHa (pH 7,6 — 7,8).

B pa6oTy 66111 0TO6paHbl 3 XonepHbix dara, nMsnpytoLlme
Bn6punoHsl O139 n O1 ceporpynnel 6uosapos Classical v El
Tor, N3 KOTOpbIX co3gaHa HoBas haroBas KOMMO3IULUSA,

B cooTHoweHmn 1 : 1 : 1. CnekTp NMTU4ECKON aKTUBHOCTU
O[HOrO 13 (hparoB MMeET LUMPOKNUIA OnanasoH, BKITYaLLMA
xonepHble BMO6pUOHbI 6nosapos Classical (64,6%) n El Tor
(56%). Anana3oH NUTUYECKON aKTMBHOCTM BTOPOro dara
pacnpocTpaHaeTCs TONbKO Ha XOnepHble BUOPUOHLI 61OBa-
pa El Tor, HO B BbicOKOM npoueHTe (70%). TpeTui 6akTepu-
odhar o6nagaeT BbICOKOW IMTUHECKON aKTUBHOCTbIO B OTHO-
weHun V. cholerae 0139 ceporpynnbl (50%).

Mo paHHbIM 3MEKTPOHHO-MUKPOCKOMUYECKOro MCcCneno-
BaHmMa Nel u Ne2 xonepHble 6akTepuocdarn OTHOCWUIUCH
K cemencTtBy Podoviridae, dpar Ne3 k cemencty Inoviridae.

Taknm 06pa3om, HaMu NnokasaHa NepCrnekTUBHOCTb pas-
paboTKn HOBOW (haroBOM KOMMO3MLMKU A5 NPOOUNIAKTUKN
3abonesaHus xonepoin. B HacToswee Bpemsa paboTa B faH-
HOM HanpaBfeHUN NPOLOKAETCS.

MpumeHeHne 6akTepuocharos

B NporpamMmme nevyeHus 60nbHbIX

C FTHOMHO-HEKPOTUYECKUMU
3a6oneBaHUAMMN NIErKUX 1 NJ1EeBpbI

FlNoctuwes B.K., lop6ayeBa U.B.,
3onorapes [.B., Tenawos A.1.

lNepBbii MOCKOBCKWUV rocy[apCTBEHHbIN MEANLNHCKUU
yHusepcutet um. .M.CeveHosa (Ce4eHoBCKu
Vuusepcutet), Mocksa, Poccuvickas ®egepauyms

B cBaan ¢ poctom ICMI BbI3biBAEMOM MYBTUYCTONYMBON
dniopon MHTepec NpencTaBnseT NpuMeHeHne 6aktepuoda-
roB B KOMMJIEKCHOM J€4€HUN MaLMEeHTOB C FHOMHO-HEKpO-
TM4yeckumn 3abonesaHusMu nerknx n nnespbl. C 2013 no
2018 rr. B TKb wum. W.B.JaBbigoBckoro (6ase kadegpbl
o6wen xupyprum MMIMY  wum. WN.M.CeueHoBa) 6bIno
nponeyeHo 6onee 300 GONbHLIX C OCTPON M XPOHUYECKON
3MNMeMON nneBpbl, abcueccom nerkoro. B onbite cmeHa
aBTOXTOHHOW (bfOpbl HA HA30KOMMAIIbHYIO HaCTyMaeT yxe
yepe3 2-3 CyT C MOMHbIM 3aMelleHnem K 9 cyTkam,
a nauuneHTbl C 4aHHOW NaToNornen HaXogATCA Ha rocnuTanu-
3aummn 2 Hegenu n 6onee. Mbl MCNONB30BaNM KOMOUHMPO-
BaHHbIA Mpenapar M3 KOMMEp4Yeckux 6akTepuodaros.
B cnyyae pgnutenbHOro npeponepaumMoHHOr0 HaxoXAeHus
60NbHOrO B CTauMoOHape, rge yXe MMeeTcs kakon-nnméo m3
nepeYmncieHHbIX HO30KOMManbHbIX LUTAMMOB, KOMOGWHMPO-
BaHHbIM Mpenapar no3BonseT 60POTLCA C yXXE NMPUCYTCTBYIO-
e MHAEKUMENn 1 npemynpeavTe CMEHY OOMVHUPYIOLLEro
Bo36yautensa. ExepHeBHO nocne caHauum nneeBpanbHON
nonocTn hrmanonornyeckm pacTeopoM BBOAMIICA Npenapar,
aKTUBHbIN B OTHOLLUEHWX HO30KOMMUAlbHOW fopbl, B
KoHUeHTpaumn 10—200,0 mn Yepe3 ApPeHaxHyl TPyoKy C
3Kcnosuumen okono 2 4. B panbHenwem [peHnpoBaHue
nespasibHON NONOCTU NPOBOAMIIOCH NACCUBHO. Ecnv 60nbHbIE
HaxoAamunuce B cTaumoHape 6onee 3 cyT, TO aHTMHaKTepranbHas
Tepanusa BKIYana aHTUOMOTUMKM aKTMBHbIE B OTHOLUEHWUU
BHYTPUOONBbHUYHON (hriopbl B KOMOMHAUMK C SHTEPasnbHbIM
BBeAeHMem 6akTepuodaros. B cnyvae Tepanum abcueccos
NIerkoro  npuv OTCYTCTBMM COOOLLEHUS C MNieBpasbHOn
NONoCTbIO NpenapaT BBOAUICA MNP 6POHXMANbHbIX caHaumax
o6bemoMm He 6ornee 10 M 1 aHTepanbHbIM NyTem. Bo3amoxHO

i
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MCMOMb30BaHWe WHransauMoHHOro MeTofa BBELEeHWN
npenaparta. [Mpu wncnonb3oBaHun 6GakTepuodaroB, HU B
OOHOM cflyyae He OTMEYEHO NPUCOedVHEHUst BHYTPUOOSb-
HWYHOW cbnopbl n3 rpynnel Pseudomonas aeruginosa, Ente-
rococcus v Escherichia coli. Vicnonb3oBaHne akTWBHbIX
6aKTepuanbHbIX  BMPYCOB MO3BONSET  NpepynpeanTb
WH(MUMpPOBaHNE OpraHoB B pes3ynbtaTe 6GakTepuanbHON
TPaHCIoKaumMm HO30KOMUarnbHOM doropoi B 69,2% Ccriy4aes.
MpeanbHas cparotepnama — TunocneueduyHble darm gns
Kagoro crauMoHapa C Y4eTOM CBOEro COGCTBEHHOrO
BHYTPMOONBHUYHOIO  MUKPOBHOro nensaxa. Kputepusamu
npeKpaLleHns ncnosib3oBaHnsa 6akTepnodaros SABMATCA
kynupoBaHne CCBP, ycTpaHeHne ncTouHmka nHnumpoBaHus,
MUKPOOMONOrnM4eckn  BepuPULUNPOBAHHOE  CHUXEHME
BHYTPUNIEBPanbHON KOHTamuHaumm Hwxe 10° KOE/mn.
O6was npofjomKUTENbLHOCTL Tepanun 6akTtepuodaramm
coctasuna B cpegHem 10 gHen.

Bknap Huxeropopackoro HUAOM
nM. akagemuka U.H.BnoxmHon

B oyHAAMEHTaNbHbIE U NPUKNagHble
nccneposaHus B 0651acTn co3gaHua
M NnpumeHeHus 6aKkTepuodaros

Mpuropbesa I'.U., Conosbesa U.B.

Hwxeropogckwi HW arvigemuonorum v Mukpobuosnornm
um. akag. Y.H.brnoxuHoui PocriotpebHagsopa, HuxHuvi
Hosropopn, Poccuvickasi @egepauusi

McTopns KOHCTPYMpOBaHWS M MPOUM3BOACTBA, W3YYeHWs
ahheKTMBHOCTM HGakTepuodaros, CO3AAHNA anropuTMOB UX
MCMONb30BaHWA ANs OUAarHOCTMKMN NIeHEHUs 1 NMPOUNaKTKK
KMLLUEYHBbIX WHMEKUUA B WHCTUTYTE GEpeT CBOe Hadvano C
1935 roga. B ato Bpems 6binM 3annaHUMpoBaHbl OBE TEMbI
HUP «3nupemuonornyeckoe 3Ha4yeHMe BOOHOIO OU3EHTe-
puHOro n Tndha-napatndosHoro 6akrepuodara» n «Nayye-
HVe aPPEKTUBHOCTU ONSEHTEPUNHBLIX MPUBUBOK N 6aKTEpUO-
(paronpocpunaktuka» [lepBble peadynsrartbl MCCNEe[OBaHUS
66111 ony6nvkoBaHbl B 1940 rogy. B aTom xe rogy opraHuay-
eTcsl MPON3BOACTBEHHBIN OTAEN C «HakTepnodaroBbiM» OT-
peneHnem. Ha ocHOBe MaTouyHbiX haroB, MOSYYEHHbIX K3
MockoBckoro n Téunmcckoro HAWM HaumHaoT Npon3BoanTheA
ON3EHTEPUWHBIA 1 OPIOWHOTUMO3HBIM  BakTepuodarm.
B 1942 r. Ha ocHoBe pac aros, Nony4eHHbIX U3 naéopaTo-
pun Epmonbeson 3./. 6bin HanaxeH MNPOVM3BOACTBEHHbIN
BbINYCK XNAKOro MoHodyara (xonepHsin 6aktepuodar). Bcero
B nepuog Benvkon OTe4ecTBEHHOW BOMHbI ObII0 M3roTOB-
neHo 6onee 56 TbICAY NMUTPOB OU3EHTEPUAHOIO U XONEPHO-
ro 6aktepuodara, 4TO MOMOMNO CNpaBUTbLCA C pacrnpo-
CTpPaHeHMeM 3TuUX MUHGEKUurn Ha ¢poHTax M B Thbiny.
HauunHasa ¢ 50-x rogoB MpoLUNoOro Beka, B COOTBETCTBUM C
OCHOBHbIM MPOdMNEM MHCTUTYTa, CUCTEMATU4eCKM Mpo-
BOAMIOCH M3YyYEHWE 3TMONMOrUN KULLEYHbIX UHMDEKLUNA,
pacwupanuce nNpencTaBieHUs O POSIM CaflbMOHenNn,
SHTEpPONaTOreHHbIX KMLLEYHbIX MNanoyek U NpoTeeB B NaTono-
rMmn Yenoseka. Tak 6bIo yry4LIEHO Ka4eCTBO AN3EHTEPUIAHOIO
6akTepuodara, cosgaHbl 6Gaktepuodarn TUPUMYypUym
«Bbpecnay car» (1957), canbmo-HenneaHbin rpynna ABCOE

L

(1960), konu-npoTtenHbIn (1959). M3yyeHO M nokasaHO WX
neye6HOE, caHupyloLlee 1 npodunakTnyeckoe fencreve. B
1975 r. 6bin co3aaH TabneTMpoBaHHbIN, Cyxon, ananTupoBaH-
HbI, NMOMMBANEHTHbIA ON3EHTEPUIAHBIA 6akTepuodar ¢ aum-
[OpPEe3NCTEHTHBLIM MOKpbITHEM, a B 1979 rogy TabnetnposaH-
HbI canbmoHennesHbii. daru, Kak u nobblie UMMYHOOMONO-
rmyeckune npenapatbl, TPEOYIOT MOCTOAHHOM PaboTbl C HUMMU
ONs yBeNMYeHa BaneHTHOCTU. B cBA3M € 3TuM, HauymHas ¢
50-x rogos co3[aroTCA M MOMOSHATCA Konnekumm pac aros
N NaTOreHHbIX MUKPOOPraHU3MOB, LIMPKYNMPYIOLLNX B PErno-
He.

Ha ocHoBe pe3ynbratoB (OyHOAMEHTamnbHbIX UccnepoBa-
HUA MO U3Y4eHU0 MeTabonmama 6akTepui, NPOBOAUMbBIX B
WHCTUTYTe, pa3pabarbiBasiMCb HOBble MUTATENbHbIE Cpefpbl,
MeToAbl KyNbTUBMPOBAHUS, TO €CTb MOAEPHU3NPOBASICA TeX-
HOMOrM4YeCcKMIn NPoLiecc NPon3BOACTBA.

C 1954 no 1987 rr. 6bIn10 ony6nmMkosaHo 6onee 80 neyat-
HbIX PaboT, 3aLUMLLEHO 2 AOKTOPCKME U 7 KaHAMAATCKUX AuC-
cepTaummn, MOCBSLLEHHbIX pas3paboTke, TEXHONOrMn npouns-
BOACTBA N U3yYeHNo aPPEKTUBHOCTM BaKkTepmnodaros.

B HacTosiLee BpeMsa B MHCTUTYTe NPOBOAATCH UCCIefoBa-
HWUA reHOMOB 6aKTepnodaros KIIMHNUYECKNX U30NATOB 3HTe-
po6akTepuii 1 MUKPOOPraHU3MOB rPyMMbl Tak Ha3blBaeMbIX
HePEPMEHTUPYIOLLMX FpaMoTpuLaTENbHbIX 6aKTepUN, a Tak-
Xe CO3[aHue anropuTMOB KOMMIEKCHOMO MPUMEHEHUsT aB-
TOPCKMX MPOBMOTUKOB U HakTepuoaros.

OueHKa cocTossHUA MUKPOOUOLIEHO3a
KULLEeYHUKA NMPU Pa3sInyHbIX HapyLUeHUsX
MUKPOGHOro u chepMeHTHOro
nuLLLEeBapeHns NO KPUTEPUIO
Pe3NCTEeHTHOCTU MUKPOOPraHu3mMoB

K 6akTepuocparam

l'yposa H.B., OraHecsiH A.C., 3ateBanos A.M.,
CenbkoBa E.I., Bonyeukui A.J1.

Mockosckuvi HIW srvgemuonorim v Mukpobuosnorum
um. I".H.Mabpnyesckoro PocrioTpebHag3opa, Mocksa,
Poccwiickas ®enepauyms

Llenb nccnepoBaHus: oueHUTb Hambornee 4acTo BCTpe-
YaloLmecs TUMbl HapyLLeHU NULLIEBapeHnsl B 3aBUCMMOCTH
OT BMAa U30NMPYEMbIX MUKPOOPraHU3MOB, YYBCTBUTENbHbIX
K 6akTepuodaram.

MaTepuanbl u metoppbl. CpaBHMBanach 4actora BCTpeya-
eMoCcTn 3aboneBaHur C HapyLleHMeM MUKPOGHOro un dep-
MEHTHOro MULLEBAPEHNsT B 3aBMCMMOCTM OT BMAa harovys-
CTBUTENbHbIX MWKPOOPraHM3moB, BblAefleHHbIX M3 Kana.
BbinonHeHo 6akTepuonornyeckoe uccnegosaHne dekanui c
onpegeneHnemM 4yBCTBUTEbHOCTM W3ONMPOBAHHbBIX LUTaAM-
MOB YCJTOBHO-MaTOreHHon MUKpodusiopbl K 6akTepuodaram.

Pesynbratbl 1 BbiBoAbl. OLeHmBanacb 4acrtorta BcTpeya-
€MOCTM  HapyleHuh (epMeHTHOro 1  MUKPOOHOro
nuLLieBapeHnsa y naumeHToB B 3aBMCMMOCTU OT BUAa M30Mu-
pOBaHHbLIX LUITAMMOB YCJIOBHO-MATOrEHHOW MUKPOops!,
YyBCTBUTENBLHOW K 6aKTepnodaram. Vccnegyemas Bblibopka
6blna pasbuTa Ha rpynrbsl B COOTBETCTBUM C TUMOM HapylLue-
HUSE PEPMEHTHOr0 N MUKPOBHOIo nuLLesapeHus. Mo gaHHbIM
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aHanmsa PakTopHbIX COOTBETCTBUIA OblIM MOMYYeEHbI Cregyo-
Lme pesynbsraTbl:

1. MakcumanbHoe 3HadveHre (0,107) OTHOCUTENbHbIX Yac-
TOT BCTPEYaemMocTn harope3vcTEHTHON MUKPOGOpbl OTMe-
4anocb Mpu HapyLUEHUN Xen4eoTheNeHns, a MeHbLUee 3Ha-
yeHuve (0,0921) — npn sHTepokonute. CnegyoLlee 3HaveHne
no yéeisarowen (0,0649), oTtmevanocb Ansa daro4vyscTBuY-
TenbHOW E.coli npu HapyLLeHUn xendeoTaeneHus.

2. B pamMKax gaHHOM BbIGOPKU NPU HapyLLEHUWN XenyeoT-
JeneHvs u gucbuose He BCTPEYanuCb 4YyBCTBUTESNbHbIE K
6akTepuodbaram Enterococcus spp. w Staphylococcus spp.
Mpn anneprum n racTporeHHOM CUMHOPOME He BcTpedancs
haroyyBCTBUTENbHBIA MUKPOOpPraHuam Proteus spp., npwu
LekansHoM cuHgpome — Proteus spp. n Enterococcus spp.,
npu sHTepokonuTax — Staphylococcus spp., npu Konute —
Enterococcus spp.

3. [locTOBEPHOE CHMXEHME H4acTOTbl BCTPeYaemocTn da-
rOYyBCTBUTENBbHOM MUKPOMOopbl 0TMeYeHo Ansa E.coli npu
HapyLueHun xenveotaenenuns (37,15%), a pna Proteus spp.
npun konute (8,33%).

OnpepeneHue 6aktTepuodaros
C MOMOLLbIO MUHU-aHTUTEN METOAOM
3NEKTPOaKyCTUYECKOro aHanmsa

Fynun O.U."2, 3anues B.4.3,
KapaBsaeBa O.A.", BopoguHa U.A.2

"MIHCTUTYT GUOXUMUM U GDU3NONIOr UM PACTEHWI U
mukpoopraHnamoB PAH, CapatoB, Poccuvickasi degepauus;
2CapatoBCcKkuii rocy[apCTBEHHbIV arpapHbIi yHUBepCUTET
umMm. H.N.Basunosa, CapatoB, Poccurickas ®@egepauusi;
SCapartoBckuii cpunvan VIHCTUTyTa paguoTexHUKm

u anekTpoHuku um. B.A.KotenbHukoBa PAH, Capartos,
Poccwvickas ®enepauyms

Bupycbl 6akTepuin npectaBnsaoT cO60M NpeKpacHbIA Npu-
poAHbIN MaTepuan Ans U3y4YeHWs NONMBANEHTHbIX B3avMMO-
OEeNcTBui €O crneunduydHbiMmn aHtutenamm (AT), noatomy
LLUMPOKO UCMONb3YIOTCS AN paspaboTKy MeTOodOB AeTeKLmu
BMPYCHbIX YacTuul. K pacnpocTpaHeHHbIM MeTodam onpefe-
neHuns 6akTeprodaroB 0THOCATCA UMMYHOJIOTMYECKME METO-
[bl, OCHOBaHHble Ha OMpefeneHnn BUPYCHbIX aHTUreHOB C
NMOMOLLbIO  (N3NYECKMX METOLOB aHanu3a. [Mbe3oanekTpu-
Yeckre pe3oHaTOopbl C MOMepPeYHbIM INEKTPUHECKUM MOJSIEM
NPeLCcTaBnsAloT 0COObIA MHTEPEC AN UCCNeaoBaHNsA CBOWCTB
OGUONOTNYECKNX XKMAKOCTEN, MOCKOJSIbKY XapaKTepuayTcs
BbICOKOW 4YYyBCTBUTENBbHOCTBIO M BO3MOXHOCTbIO aHanvaa
61ONOrMYECKNX 06 BLEKTOB HEMOCPEACTBEHHO B XMAKOW hase.
B npaktuke nony4yeHus AT Bce 60rblUee NMPYMEHEHME HaxXOOUT
TEXHOMOrUs, 3aKIoHaoLLasCcs B MPeACTaBNeHM BbICOKoadhdmH-
HbIX oparMeHTOB AT Ha MOBEPXHOCTV HATEBUAHBIX (DaroB (TEXHOSIO-
s charosoro avcnnes Ar). [NomyyeHHbie HaMn paHee OaHHbIe Mo-
3BOMWMM UCTIONB30BaATL TEXHOMOTMIO haroBOro Avcrnes Ons Ha-
paboTkn MUHU-AT, cneunduryHbIx K GakTepuodaram.
OnTtumansHbIM HocuTeneM BblibpaHa MembpaHa western s, Konm-
YECTBO aHTUreHa He MeHee x10' 6akTeprodaros/mn. MNMokasaHa
BO3MOXHOCTb onpefeneHns 6akrepnodaroB C MOMOLLIbIO
crneunduyHbIX OaroBbIX MUHU-AT METOOOM 3MIEKTPOaKyCTU-
YeCKOro aHanuaa Ha npumMmepe 6akteprodaros, BblOENEeHHbIX

n3 knetok Azospirillum lipoferum SR65. YcTtaHoBneHo, 4to
YaCTOTHbIE 3aBUCUMOCTW pearnibHOM U MHUMOW YacTen anek-
TPMYECKOro uMnefaHca pe3oHaTopa ¢ cycrneHanen 6akTepu-
oharoB M COOTBETCTBYIOLLMMU aHTUTENAMU 3HAYUTENBHO OT-
NMyanmcb OT 3aBMCMMOCTEN pe30oHaTopa C KOHTPOSNbLHON Cy-
CcrneH3ner BupycoB 6e3 pgobaeneHns MUHKU-AT. CogepxxaHune
6akTepuogaros OAI-SR65 B aHanuanpyemor CycrneH3uu
BapbupoBasnock ot ~10'° go 10° cparos/mn, a Bpems aHanusa
He npesbIwano 5 MyH. OnTuManeHO MHopMaTMBHBLIM Napa-
METPOM A1 MOSyYeHUs OOCTOBEPHON MHopMaumu SBns-
JI0Cb UBMEHEHME pearnibHON UM MHUMOW YacTel aneKkTpuye-
CKOro nmMnegaHca Ha (oMKCMpOBaHHOW YacToTe BO6IM3W peso-
HaHca Npy BHECEHUW B MCCNEeayeMyto CYCneH3unio cneumdmny-
HbIX MWHU-AT. Takum 06pa3oM, MPUMEHEHWE TEXHOMOrMU
haroBoro gucnnes no3BONWUMO MOAYYUTb MWHWU-AT, creum-
duyHble K 6akTepuodary PAI-SR65, n nokasaTe BO3MOX-
HOCTb VX MPVMEHEHWSA ANA perncTpauuy B3avMonencTBus ¢
6akTeprodaramv ons onpeneneHns BUpycoB METOAOM 3MeK-
TPOaKyCTMYECKOro aHanu3a. Pe3ynbratbl OTKpbIBaKOT nep-
CNeKTVBbI PaspaboTKn 6MONOrM4eckoro gatyvka ans onpe-
OeneHns BUPYCOB B XUAOKOW dase.

Pabota BbinonHeHa npu 4acTUYHOV MOA[AEPXKKE rPaHTOB
PODU Ne 16-07-00818 n Ne 16-07-00821.

Paspab6oTka 6uonpenapara nonudara
B KayecTBe Ae3nHcuumpyloLero cpeacTsa
6aKTepuanbHbIX MHEKUUn

Ecnemé6eTtoB B.A., Cbipbim H.C., 3uHunHa H.H.,
CapmbikoBa M.K., KoH6aesa I'.M., AnuxaHos K.[.,
Ucabekos C.C., JocaHoB K.LL., LLlectakoB A.l'.,
Bacunbes [.A.

HWW npo6riem 6uonorndeckor 6€30nacHoCTH,
nrt. [Bappevickmii, KasaxctaH

CoepxuBaowmmMm  daktopamm pasBuUTUS >XUBOTHOBOA-
cTBa W MTULEBOACTBA SBMSIOTCH MHAEKUMOHHbIE 6OME3HN,
Cpeay KOTOpbIX NMAMPYIOLLUME MeCTa Mo CTEMeHn pacnpo-
cTpaHeHus B KasaxctaHe 3aHMMaloT 6akTepuanbHble MHGEK-
uun: 6pyuennes, nceBnoTybepkynes, caribMOHENNes, Konm-
6akTeprose, anaperiHbie 601€3HN MOMOLHAKA BbI3bIBAEMbIX
YCIIOBHO-NaTOreHHOW MUKPOIIOPONA.

Cpenu BeTepMHApPHO-CaHUTaPHbIX MEPOMPUATUIA, Hanpas-
JIEHHBIX Ha NpepynpexneHne 3apasHbix 60Ne3Hen CenbCcKo-
XO3ANCTBEHHbIX XXMBOTHbIX Y 60pbOY C HUMW, BaXHOE MECTO
3aHumaeT fesnHdekums. MOXHO KOHCTaTMpoBaTb, YTO Mpu-
MEHEeHWe [e3VHUUMPYIOLNX MpenaparoB B HacTosLlee
BPEMSA He NPUBOAUT K CTOMb 3HA4YMTENIbHOMY 3(MEKTY.
OpHOM 13 NpUYMH, CHYXaKLLMX 3PEKTUBHOCTL NMPUMEHE-
HUS aHTUMUKPOOGHbLIX NpenapaTtoB, ABMSETCA TO, YTO Bcred-
CTBME HeadeKBaTHOro MPUMEHEeHNs, OPMUPYIOTCA MONNaH-
TUONOTMKOPE3NCTEHTHbIE  LUTAMMbI  MUKPOOPraHU3MOB,
npy obpeTalLmnx BCE HOBblE MATOreHHbIE CBOWCTBA, YTO
NPUBOAUT K MX YPE3BbIHANHO LLMPOKOMY pacrnpoCTpaHEHUIO.
B HacTosiLLee BpeMs pacTeT MHTEPEC K AE3NHDULIMPYHIOLLNM
npenapaTtamM, 06nafjalroLLMM BbICOKON 3(PEEKTUBHOCTLIO U
HM3KOM TOKCUYHOCTbIO, B 9TOW CBA3W MOUCK HOBbIX BbICOKO-
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3(PPEKTMBHBLIX CPEACTB ANs AENHIEKLMU, NPOPUNAKTUIKA 1
nevyeHns ocobo akTyaneH Ha )OHEe IKONMOrMHECKNX N3MEHE-
HWUIA OKpY>KatoLLler cpenpbl.

OpHUM 13 Havbonee NepcrnekTUBHBIX MOAXOLAOB AN Moucka
30pheKTUBHBbIX CPEACTB SBMSETCA UCMONb30BaHUE eCTECTBEH-
HbIX @HTaroHNCTOB 6aKTepPWI, KaKOBbIMM ABMISOTCS NIMTUYECKME
6akTepuodary n paspabotka Ae3MH(EKTAHTOB Ha MX OCHOBE.

B otmene mukpo6uonormm HUW npobnem 6uonornyeckon
6€e30MacHOCTM MPOBOAATCA WUCCNEefoBaHMA MO pa3paboTke
HOBbIX KOMMO3MUMIA U3 BbIOENEHHbIX PasnuyHbiX 6akTepuoda-
roB.

[MpoBeneHHble MCMbITaHUS Mokasanu 3EKTUBHOCTL 6MO-
npenapara nonudara ans nogaeneHns pocta 60sbLIoro psga
MVKPOGOB, YTO CBMOETENbCTBYET O BOMOXHOCTU MPaKTUHECKO-
ro ero NpPYMEHEHNs B XXMBOTHOBOACTBE, MTULEBOACTBE U MiLLe-
BOW MPOMBILLIIEHHOCTU.

PacnpocTtpaHeHHOCTb
charope3mcTeHTHOCTH Cpean YyCroBHO-
naToreHHbIX 6aKTepun B KULLIEYHOM
MUKpPOGUOLIEHO3€e Y NUL, C NPOSABNIEHUAMUN
ANCOMOTUYECKUX HapyLUEeHUI

3aBropopgHsia E.®.

Xabaposckuii HIW anugemuonoru n MUKpo6uonorum
PocriotpebHafsopa, Xabaposck, Poccuvickas ®enepayms

[Mpobnema HapyLLeHNA KULLEYHOW MMKPOOMOTbI MPOdOIHKaeT
ocTaBaTbCs akTyasibHOMW. [MpoBedeH aHarm3 [aHHbIX MO pacrpo-
CTPaHEHHOCTU (harope3VCTEHTHBIX YCITOBHO-MATOrEeHHbIX GaKTepui
(YT1B) B KMLLEYHOW MMKPOBMOTE NaLMEHTOB, 06CIEN0BaBLLMXCA HA
BbIFBIIEHVE OncHaKkTepnosa. 3ydeHa YyBCTBUTENBHOCTL K GakTe-
pviodparam 1 616 wrammos VIB, B Tom uncne 460 — S.aureus, 369
— Klebsiella pneumoniae, 212 — Klebsiella oxytoca, 263 — E.coli
(nak -), 171— E.coli (rem+), 39 — Citrobacter spp., 18 —
Enterobacter spp., 40 — Proteus vulgaris v 44 — Proteus mirabilis.
JInTnyeckasn akTMBHOCTbL GakTepunodharoB onpenensnacs MeTo-
JOM «CTEepPWUIbHOro nsTHa». Mcnonb3oBanncb OTe4eCTBEHHbIE
6akTepunodparn npoudsoactea «MwukporeH» (H. Hosropog u
Mepwmb) n «MimmyHodepmeHT» (Ydha).

YcTaHoBneHo, 4to B nepuofd 2016-2018 rr. y 80,0% obcneno-
BaHHbIX ML, OUCOMOTUYECKME HapyLLEHNS Obln O6YCNOBIEHDI
yeenuyeHvem YIB; B 2014 r. 3TOT nokasaTenb He MpeBbiLuarn
50,0%. ®aropeancteHTHOCTb BbisBneHa y 54,1% YIB, 4to
BbILLIE YPOBHA NpeaplayLLIvX neT (46,2%). [MNo-npexHemy ocTtaeT-
CA BbICOKOW pacrnpoCTPaHEHHOCTb (Parope3vCTEHTHOCTU Y
Proteus spp., Klebsiella pneumoniae n oxytoca (77,2; 75,9 n
74,5% cOOTBETCTBEHHO). B TeyeHne nocnepgHux Tpex et ocrta-
€TCS BbICOKMM YPOBEHb PE3NCTEHTHOCTU Y E.coli (nak -) — 34,9%.
MpoTuB 3TOroO Xe nepuoda ysenm4unnace o 53,2% LmpKynsaums
E.coli (rem+).

PacnpocTpaHeHHOCTb  (DarOpe3nCTEHTHbIX LUTAMMOB Y
S. aureus, Enterobacter spp. v Citrobacter spp. coctasuna 30,0;
38,8 1 48,7% COOTBETCTBEHHO. Takum 06pa3oM, YCTaHOB/EHa
3Ha4uTeNbHas, BO3pacTaoLLasn B AMHaAMUKeE, LPKYnaLms darope-
3ucTeHTHbIX LUTammoB YIB npy ancbakreprose KULLEYHMKA.

i

OueHKa pe3nCTEeHTHOCTHU
MUKPOOPraHN3mMoB K 6aktepuodparam

npv pasnuyHbIX HapyLleHUsSX MUKPOGHOro
1 chepmeHTHOro nuvilesapeHus

3ateBanos A.M., CenbkoBa E.I., N'yposa H.B.,
OraHecsH A.C., Bonueukun A.J1.

Mockosckuvi HUW arvgemuonoruy v Mukpobuosiorum
um. I.H.fabpnyesckoro PocrioTpebHansopa,
Mocksa, Pocewickass ®enepauymsi

Llenb uccnepoBaHus: OLEHUTL HAaMbOMee 4acTo BCTpeya-
foLmecs BuAbl M30IMPYEMbIX MMKPOOPraHM3MOoB, 4YyBCTBU-
TenbHbIX K 6akTepuodaram npu pasnuyHbIX HapyLUEHWsSX M-
LLieBapeHms.

Matepuanbl 1 metoabl. 521 nauweHT B BO3pacTe OT
18 no 86 net ¢ 3a6oneaHnamm XKKT. CpaBHuBanack 4actota
BCTPe4YaeMocTn haro4yBCTBMTESNIbHBIX MUKPOOPraHW3MoOB B
3aBMCUMOCTM OT CMHAPOMA HapyLUeHUs (PepMEHTHOro n Mu-
KPOOHOro nuiieBapeHns. BbinonHeHO 6GakTepuonornveckoe
ncenegoBaHne kana ¢ onpefeneHnem HyBCcTBUTENbHOCTU N30-
JIMPOBAHHbIX LUTAMMOB YCIIOBHO-MATOreHHOM MUKPOMIopbl K
6akTepuodaram.

Pe3ynbTatbl 1 BbiBOAbI. OLieHMBanack 4actora BCcTpeyae-
MOCTW HapyLLEHUA MUKPOBMOLIEHO3a KULLIEYHMKA C M30SIMPO-
BaHHbIMW LUTAMMaMMN YCIIOBHO-NATOreHHON MUKPOdIopPbI,
YyBCTBUTENbHbIMU K 6aKTepunodaram, npesbiwatome 10% ot
TUTPa BCEX N30NIMPOBaHHbIX YCIOBHO-MATOreHHbIX MUKpoopra-
H13MOB. Bcs nccnepyemas Bolibopka 6bina paséuta Ha rpynmbl
no BMAY MUKPOOPraHnamoB. [py cpaBHeHUW TUMOB Hapylue-
HWUA MUKPOBHOIO 1 (DEPMEHTHOMO NULLIEBAPEHNS B aHaNM3upy-
eMbIX rpynnax 6bin OTMeYeHb! CriefytoLme TeHOeHUMN:

1. Ons pasnmyHbIX TUNOB PEPMEHTHOIO Y MUKPOBHOMO MNui-
LLieBapeHnsi He 0TMeYanocb JOCTOBEPHbIX OTNNYMIA B HaCcToTe
06Hapy>xxeHust aro4yBCTBUTENBHON MUKpodnopbl. YactoTa
BCTPE4YAEMOCTN MMKPOOPraHU3MOB, YyBCTBUTENbHBIX K 6aKTe-
pviodharamM y naumeHToB C SHTEPOKOINTOM Oblla MUHUMASIbHA
n coctasuna 43%, a ¢ racTporeHHbIM CUHAPOMOM-MaKcumarb-
Ha (83%).

2. Bo Bcex uccnegyembix rpynnax npucytcteoBanu garo-
YYBCTBUTENbHbIE MWKPOOPraHu3mbl, Takne Kak E.coli w
Klebsiella spp., a Takke oTmevanacb arope3vCTeHTHas yc-
JIOBHO-NAToreHHas mukpodnopa. MakcumanbHoe 3HaveHue
YacTOTbl BCTPE4aeMOCTU harovyBCTBUTENLHOW E.coli oTmeva-
I0OCb NPV HapyLlleHun xenyeotnenenus, Klebsiella spp. v
Enterococcus spp. npu ractpocuHgpome, Staphylococcus spp.
npw anneprusx, Proteus spp. npu konue.

3. [ocToBepHOe CHIKeHWe HacToTbl BeTpedaemocTu (12,5%)
(haropesnCcTEHTHON MUKPOGNOpbl OTMEYEHO MPY FraCTPOreHHOM
cMHOpOMe, a MakeumMarbHoe (43,3%) — Npy SHTepoKoAuTe.
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AKTyanbHble Npo6nembl U NepCcrneKTUBHbIE
HanpasneHusa carotepanuu
n charonpodunakTMku

3axaposa 0.A., ®epoToBa O.C.

EkatepuH6yprekmi HAIV BupycHbIX HgeKLmnvi
PocnotpebHansopa, Ekatepurbypr, Poccuiickass @enepauyms

CpoepxvBaHve pacrnpoCTpaHeHUsi aHTUONOTUKOPE3NCTEHT-
HOCTV B MEQMLMHCKUX OpraHnsauusix, rge BbICOK YPOBEHb
KOHLEHTPaLMM NCTOYHNKOB BO3ByAMTENEN NHADEKLNIA, LLIMPOKO
NMPUMEHSIOTCA aHTUONOTUKWN, aHTUCENTUKN N [E3NHEKTaHTbI,
naeT akTVBHOE HAaKOMMeHWe 1 pacnpocTpaHeHe rocnmtasb-
HbIX LUTAMMOB MMWKPOOPraHW3MOB, YBENNYMBAIOTCH KOHTWH-
reHTbl pUCKa, TPYOHO NpencTaBuTb 6€3 AMEKTMBHBIX aHTU-
MUKPOOBHbIX CPEACTB — 6aKTeprogaros.

Vicnonb3oBaHne npenapatoB 6akTtepuodaroB ¢ nevebHON
Lenblo 06YCMOBMEHO WX BbICOKOW CreuUMdrHEcKOn aKkTUBHO-
CTbHO M CMOCOBHOCTBLIO MPOHMKATL B 6MOMNNEHKN. BmecTe ¢ Tem,
CYLLIECTBYIOT HEXenartenbHble 9pdeKTbI, CBA3AHHbIE C HU3KOM
3P PEKTUBHOCTBIO AMMUPUYECKON haroBon Tepanmun, opmu-
poBaHMEM YCTOMYMBOCTM K npenapary.

Hanbonee aktyanbHon aBnseTcs npobnema nepeHoca 6ak-
Tepuodparamm reHoB BUPYNEHTHOCTU W aHTUOUOTUKOPE3U-
CTEHTHOCTW. B aTOM C€BA3KW, ONTMMM3aLMS METOLOB KOHTPOIA
npenapaTtoB 6akTepuodaroB Ha BCEX 3Tanax MpPoW3BOACTBA
ABNAETCA NepBOOYEpenHON 3apaden. TpebytoT cTtaHoapTMaa-
UMK MeTofbl ONpefeneHns cneumpunyeckon akTMBHOCTU 3KC-
nepuMeHTarbHbIX U NPOM3BOACTBEHHBIX cepuid. [Npu nacnopTu-
3auMm roToBOro KOMMEpPH4eCKOoro npenapara — NosIHOreHOMHbIN
N xpomarorpadumyeckuii aHanms. Hapagy ¢ TpaguuUMOHHbIMK
6UoNorn4eckMn npobamy  Ha >KUBOTHBIX W 4YesloBeke
HEeo6X0AMMO N3YHNTb BO3MOXHOCTb anpobaummn HyBCTBUTESb-
HbIX JIMHUIA KNETOYHbIX KYNETYP U Creumdu4eckmx TECT-CUCTEM,
YTO OTKPOET HOBblE BO3MOXHOCTW OpraHocoeperaroLLmx TEXHO-
JIOTUIA U NPUBIIN3UT K PELLEHNIO STUHECKUX NPOBEM.

LLinpokune nepcnekTmebl haronponnakTnkn 06ycnoBeHb!
MX BO3LEWCTBMEM HA UCTOYHUK BO3OYAUTENS MHADEKLMN, Mpe-
pbiBaHWeM nyTen 1 HakTopoB nepena4n, BO3LENCTBMEM Ha
BOCNPUMMYMBBIN OpraHu3M (CpeacTBa o4aroBom 1 npodunak-
TUYECKOW Ae3nHdeKunm).

OpHUM 13 NepCnekTUBHBbIX MHHOBALMOHHBIX HanpaBneHui
ABMAOTCA OTKPbIBLUMECS BO3MOXHOCTU MO CO3LAHWMI0 FEHHO-
WHXEHEPHBIX haroB, KOTOPbIE B MEPCrekT1Be MOryT npume-
HATLCA B Tepanun HebakTepuasbHbIX 3a60neBaHui, BKoYas
OHKOJIorMyeckme. YMeHbLUUTb onaceHus B 6e30MacHOCTU
TaKMX UCKYCCTBEHHO CO3[aHHbIX 6MONOrM4ecknx Mogynen no-
MOryT TEXHOSOMMW MHAKTVBaLMM Ha OCHOBE SKOMOrMYECKN Yi-
CTbIx 6ropasnaraembix NPOAYKTOB.

Takvum o6pasom, npenapatbl 6akTeprodaros Npu JOMHKHOM
NPOV3BOACTBEHHOM KOHTPOME WM pauMOHanibHOM NMPUMEHEHUN
061a[aloT BbICOKMM NnoTeHumanom. Paspabotka MeTogonorum
Mo MMHMMMU3aUMKM YKa3aHHbIX Bbille PUCKOB, AanbHelLlee ns-
yyeHne 3MEKTUBHOCTM MPUMEHEHUST ITUX MEPCrEKTUBHbIX
neyvebHO-NPOUIAKTUHECKMM MpenapaToB ABMASETCA MHCTPY-
MEHTOM YMpeXparoLLero BO3AenNcTBua Ha 3a601eBaemMocCTb U
O[HOW 3 COCTaBMIAOLLMNX 06ecneyeHms aNMaeMNoIorn4eckomn
6€e30MacHOCTN B pamMKax COBPEMEHHOW KoHLenuumM 61ob6eso-
nacHOCTM rocygapcTea.

Bakrepuodpar Dickeya PP35: ctpoeHue
NOBEepXHOCTHOro nonucaxapupaa 6akrepumn
ob6ecne4yuBaeT UHeKLUO
anbTepHaTUBHOro 6akrepuasnbHOro
X035iIMHa

Ka6aHoBa A.MM."2, lHerpep M.M.', Kop>xxeHkoB A.A.3,
MupowHnukoB K.K.*, 3gopoBeHko 3.J1.5, TowakoB C.B.34,
UrHatoB A.H.2, KHupenb 10.A.5, MupowHukos K.A.'2

"MIHeTuTyT 6UOoopraHnydeckou xummm um. M.M.LLemsikuHa v
10.A.OB4mHHMKOBa PAH, MockBa, Poccuiickasi ®egepauymsi;
2UccnenoBatenbckuii LeHTp «@utolHxeHepusi»,

¢. Porayeso Mockosckasi 0611., Poccwiickas ®epepauymsi;
SbanTuvicknii @egeparbHbivi yHUBEpCUTET UM. ViMMmaHywvna
KaHta, KannHuHrpag, Poccwvickasi ®egepauyms;
‘®epeparnbHbIvi MCCrie[oBaTesIbCKUA LIEHTP
«@yHaameHTanbHas 6noTexHonorus», IHctutyt
mukpobuonorum um. C.H.Burorpagckoro PAH, Mocksa,
Poccwiickas ®epepauyvisi;

SWIHcTuTyT opraHndeckou xummm um. H.4.3emmHckoro PAH,
Mocksa, Pocewickas ®enepauymsi

OrpaHunyeHnss Ha UCNONb30BaHNEe aHTUOUOTUKOB B Cellb-
CKOM XO3ACTBE CTUMYNUPYIOT Pas3BUTME aslbTepHATUBHbIX
cTpaterni 60pbbbl ¢ 6akTepro3amu pacTeHuin. HepasHo
3BOJIOLIMOHNPOBABLUMIA BUPYNEHTHbIM doutonartoreH Dickeya
solani npeacTaBnseT co60M CEpPbe3HYI0 OMacHOCTb Ans Kap-
TOheneBoOACTBa, MCMoONb3oBaHWe 6GakTepuodharoB Onas ero
KOHTPONA cuyuTaeTcs MepcrnekTMBHbIM nodxodom. B npeg-
CTaBJIEHHOW paboTe [eTanbHO OXapakTepm3oBaH creumndu-
yecku Limestonevirus PP35, mnoBupmnaHbii 6aktepuodar
D.solani ¢ reHomom paamepom 152048 nH. Nopo6Hble 6akTe-
prodary 6binv BbigeneHbl BO MHOMMX PermoHax BCrbILLEK
6akTepno3oB D.solani B Benukobputanun, HupepnaHpax,
OuHnaHamm 1 lMNonbwe. Ouana3oH wnHpuumpoBaHus PP35
onpepensetca yHKuMen 6enka XBocToBoro ivna, gpi156.
MocnepoBaTtenbHOCTb 3TOrO 6esika BbICOKO KOHCepBaTUBHA Y
aros cemencTsa Limestonevirus, cneunduyecknx K Dickeya.
C nomoLblo Macc-CrnekTpPoOMETPUM NoKasaHo, YTo PEKOMOU-
HaHTHbIN PP35 gp156 pacwiennset O-nonucaxapug D. solani
Ha oOKTamepHble dparmeHTbl. CTpykTypa nonucaxapu-
na, —2)-B-D-6-deoxy-D-altrose-(1—, yHukaneHa cpegm Mmsr-
KOFHUIOCTHbIX Pectobacteriaceae. OpHako WOEHTUYHas
CTPYKTypa Obina onpefeneHa y HernaToreHHOW MOYBEHHOM
6aKTepumn, 4YyBCTBUTENbHOM K UHMekuun carom PP35.
AnbTepHaTuBHbIM GakTepuanbHbli x03auH Lelliottia spp.
wramm F154 6bin reHeTUYeCcKn oxapakTepu3oBaH, v UAEHTU-
hMUMPOBaHbI HECKOMbKO FEeHOB, OTBETCTBEHHbIX 32 GMOCUH-
Te3 O-nonucaxapupa, obwmx ¢ D.solani. HenatoreHHble
6akTepumM MOryT urpatb pofib B MOAAEP>XaHWM MOPOroBOM
nonynsaummn 6aktepuodaroB B NoyBe. Takxe Takne 6aktepum
MOryT UCMOMb30BAaTLCA ANS MPOMbILLIIEHHOrO NPOM3BOACTBA
TepaneBTUYeCKMx 6akTepmnodaros.

Wccnenosarve nopaepxaHo rpaHTom
PH® Ne16-16-00073

LY
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dusnonorn4yeckme oCo6eHHOCTU
6aktepuocharos, 3apaxatowmx Bacillus
cereus sensu lato

KaszaHuesa O.A., NMunurpumosa J.I'., 3aropogHbivi B.A.,
Kyns6éun B.A., lWappuH A.M.

UHeTuTy T 6mnoxummnmy v ¢on3nonorum MUKpoopraHn3MoB
mm. I.K.CkpssiburHa PAH, lNywmHo, Poceuvickas @epepauyms

B cepepunHe 2000-x rogos BHOBb BO3POC MHTEPEC K HaKTe-
prodaram, KOTOpbI 6bi1 06YCNOBEH NEPCNEKTUBHLIMU BO3-
MOXHOCTSIMU NMpUMeHeHnss 6akTepnodaros M UX KOMMOHEH-
TOB B MEAMVLMHCKOW AMarHoCTUKe, MULLEBON MUKPOOMONOrnm
N paspaboTKe HOBbIX MPOTUBOGAKTEPUANbHBLIX CPEACTB.
BakTepuocharn 1 nx dakTopbl agcopbunm (cneumdunyeckme
6enku, y4acTByloLLUMe B pacrno3HaBaHUn LieneBbiX MUKPOOp-
raHM3mMOB) HaLUIM MPUMEHEHME B ObICTPOM MAEHTUMKaLUN
HEKOTOpPbIX MaToreHHbIx 6akTepuii. Kpome Toro, 6aktepuo-
dharv No3NLMOHNPYIOTCS Kak CPeACcTBO Af1A SAMMuUHaLmMmn na-
TOrEeHHbIX 6akTepuii 13 NULLEBbLIX MpoAdykToB. lpenapartsl,
pa3paboTaHHble Ha OCHOBe 6GakTepuodaroB, NMPUMEHSAKOTCA
Ans 60pbbbl C BHYTPUOONbHUYHBIMU MHEKLMAMN, BbI3BaH-
HbIMX 6aKTepuasnbHbIMK LUTaMMaMy, UMEKLLMMU MHOXe-
CTBEHHYIO YCTOMYMBOCTb K aHTM6MoTMKaM. OgHO 13 nepcnek-
TMBHbIX HanpaBfieHWI NMPUMEHEHNs1 6akTepnodaroB ABNSET-
CSl UCMONb30BaHNe MX SHAONN3MHOB. Hanbonee n3BecTHbIMU
npegcrasutensaMun rpynnel  Bacillus cereus aBnaioTcs:
B. cereus, BbI3blBAWMA NULLEBbIE  OTPaBIEHUS;
B. thuringiensis, ncnonb3yOLLMIACA O U3roToBneHus 6uo-
WMHCEKTMLMOOB; a Takxe B. anthracis, Bbi3blBalOLLMIA CUOUP-
CKyto A3BY. BakTepuun rpynnbl B. cereus cnocobHbl K pocTy B
NULLEBbLIX MPOAYKTaX NPV HU3KUX Temnepartypax, a rnockKosib-
KY 9TV NOYBEHHblE HAKTEPUMN NOBCEMECTHO PaCNpPOCTPaHEHbI,
OHU SBMAIOTCS OOHWM M3 Hambosiee 4acTo BCTpevatoLmxcs
STUONOrMYECKUX areHToB, BbI3bIBAKOLUMX NWLLEBbIE OTpaBsIe-
Hus. B 31O paboTe Mbl ONMUCbIBaeM CBOMCTBA TPEX paHee He
oxapakTepr30oBaHHbIX 6aKkTepnodaros, BbIAENEHHbIX Ha Tep-
putopun Poccun, M mnX CNOCOBHOCTb MHMULMPOBATH
B. cereus, B. thuringiensis n B. weihenstephanensis.
BbigeneHHble 6akTepurodary NposBRanm MTUHECKYIO aKTUB-
HOCTb B LLMPOKOM JAuanas3oHe Temnepartyp. AHanm3 4acTu4Ho
CEKBEHVPOBaHHbIX MOCNef0BaTeIbHOCTEN FEHOMOB MUCCneay-
eMbIx 6aKTeprocaroB NO3BONUA YCTaHOBUTbL, YTO HGakTepuo-
arn, BblgeneHHble M3 obpasuoB no4s r. Kuposa wu
r. MxeBcka, HECMOTpPS Ha pasdnu4Hble PU3NONOrNYECKME Xa-
PakTePUCTUKM, ABNAIOTCA POACTBEHHbIMWU GakTepuodaramu,
MOCKOMbKY Y4acCTKM MX FEeHOMOB WMMEIOT BbICOKYIO CTeneHb
WMOEHTUYHOCTM € reHomamm 6akTepuodparos Tsamsa, PBC2,
Troll. YuacTkn OHK 6akTepuodara, BblAENEeHHOro npu BO3-
nenctemm mutoMmmnumHom C Ha witamm B. cereus B-83, nvenn
BbICOKYIO CTeneHb wupeHTudHoctn ¢ [OHK nnasmug
B. thuringiensis v B. mycoides.

UccnenoBaHne BbIMOIHEHO Mpy (hHAHCOBOVI MOAAEPXKKE
POOU n MuHnctepcTBa MHBECTULMI M MHHOBALIUM
MockoBckovi o6nactn B pamkax Hay4YHOro npoekTa

Ne 17-44-500067 p_a
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Pa3paboTka opraHo-HeopraHu4eckux
rMOpPUAHbIX NOKPbITUMA C COPOUPOBaHHLIMUN
6akTepuodaramm ans CHUKEHUS pUcKa
pa3BUTUSA UHPEKLMIA, CBA3aHHbIX C
OKasaHuemM MepULMHCKOM NOMOLLM

KamuHckun B.B., AnewkuH A.B., 3ynbkapHeesB 3.P.,
Kucenesa U.A., EpumoBa O.I'., EmenbsiHeHko K.A.,
EmenbsHeHko A.M., BoriHoBuu J1.6.

Mockosckuii HAW um. I".H.[a6pu4esckoro
PocniotpebHagaopa, Mocksa, Poccwickas ®epepauyms

B 3apgaum HacTosiLLero nccregoBaHus BXogMNO U3ydeHne
aHTM6aKTepuarnbHbIX CBOWCTB OpPraHO-HEOPraHW4eckux m-
6pUOHbIX MOKPbLITUIA Ha anMMHUEBOM crinase AMr2, Bkrio-
YyawLwmux cyneprmapodusibHble 1 cyneprnapodobHble HaHo-
TEKCTYpUPOBaHHbIE MeTannyeckme NoasIoKKM C HaHeCceH!-
eM 6akTeprodaroBbIX 4acTul,.

B xope akcneprMMeHTOB oueHMBanach 6akrepuumgHas ak-
TBHOCTb (BA = ((K-On)/K) x 100%, roe BA — 6akTepuumngHas
aKTUBHOCTb, K — KONIMYECTBO KOMIOHWI HA KOHTPOSbHbIX Mna-
CcTMHax, On — KONMMYEeCTBO KOSIOHWIA HA TEKCTYpUpPOBaHHbLIX
nnacTMHax) NOBEPXHOCTEN MOCNEe WCKYCCTBEHHOW KOHTaMu-
Haumm nx 100 MKn 6akTepuanbHon cycneHsum B Tutpe 107
KOE/mn. [nfa nosbileHns aHTubakTepuanbHoro addekTa
nnacTvH Ha UX MOBEPXHOCTb copbupoBanun 6akTepuodar B
Tmtpe 10° BOE/Mn, ons hukcaumm ero Ha NOBEPXHOCTU UC-
Nonb30Basi OpraHNYeCcKnii pacTBopuTENb. TUTP 6aKTepuii n
6akTepuodaros onpenensanv Ha 1, 4 n 6 CyTKn Nocne KoHTa-
MUHaLMW.

B akcneprMeHTe UCnonb30Banu OpUrnHasnbHbIe BUPYNEHT-
Hble 6akTepuodarn, NnpeacTaBuTeny cemencTs Podoviridae v
Myoviridae, akTUBHbIE B OTHOLLIEHNM OCHOBHbIX BULOB 6aKTe-
pun Bozbyoutenen VCMIM: K. pneumoniae, S. aureus, A.
baumannii v P. aeruginosa.

B pesynbrate npoBefAeHHbIX 3KCNEPUMEHTOB, MOAENMPYIO-
LLIMX BOSMOXHOCTb pacrnpocTpaHeHus Bo3byautenen NCMIT,
MOXHO cpenaTb BbiBOA O 6ornee Bbicokon BA cynepruppo-
PUNbHBIX MOBEPXHOCTEN MO CPaBHEHMIO C Cyneprnapocob-
HbIMW, KOTOpasa ana P. aeruginosa 3086 coctaensana 99% wu
45% Ha 1-e cyTkm akcnepumeHTa, ana A. baumannii B-05
99% 1 0% Ha 1-e cyTku akcnepumeHTa, ana K. pneumonia
811 — K 6-cyTkaM 99% 1 91% COOTBETCTBEHHO.

HaHeceHune 6akTepnodaroBbix 4acTuL, He NpenoTBpaLlaeT
NEPBUYHYIO KOMOHMU3ALMIO TEeKCTYPUPOBAHHBLIX MeTannmye-
CKVX MOBEPXHOCTEN UCMOSIb30BaHHLIMW B OMbITE LUTAMMAaMMU,
OfiHaKo, B psge cny4aes nosbiwaet ee BA. Tak, BoO BTOpou
cepumn 3KcnepumMeHToB ¢ A. baumannii B-05 n 6aktepunoda-
rom AM24 BA cyneprngpodo6HbIX MOBEPXHOCTEN BbILLE
npaktnyeckn Ha 100% K 6-M cyTKam uccrnepnosaHus, B ornbiTe
¢ K. pneumoniae 811 n parom KpV811 — Bbiwe Ha 7,5% K 6-M
cyTkam, a B onbiTe ¢ P. aeruginosa 3086 v 6akTepuodarom
PA10 BA Bbiwe Ha 46%, 4yem BA cyneprngpodobHbIx nna-
CTVH 6e3 copbupoBaHHbIX 6akTepuodaros. Ha cyneprugpo-
UNbHbIX NOBEPXHOCTAX € 6akTepnodarom KpV811 BA Kk 4-m
cyTkam pasHsnacbk 100%, a Ha NoKpbITUAX 6e3 6akTepuoda-
ra coctasuna 99%.
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CrachunokokkoBbi 6akTepuocpar SSP134
cneuncUYHbIA K LLMPOKOMY Kpyry
Koarynaso-HeratMBHbIX CTa(pUIOKOKKOB

Kosanoga 10.H., Mopo3soBa B.B., YwakoBa T.A.,
TukyHos A.10., TukyHoBa H.B.

WHeTuTy T Xummyveckowi 6uonorvuv v (hyHAaMeHTasIbHOM
mennumHbl CO PAH, Hosocubupck, Poccnrickas ®@egepaymsi

B nocnegHve ropbl KoarynasoHeratTBHble CTadUIIOKOKKM
(CoNS) cranm Bo36yauTensaMmn MHPEKLMIA Y Yenoseka 1 AOMaLLHNX
XMBOTHbIX, B TOM YMCIIe OHWN SBMSKOTCH OJHOW WX MPUHMH BHYTPU-
60MbHNYHBIX MHGEKUMA. Bakteprodhar SSP134 6bin BblgeneH 13
KIMHM4eckoro obpasua. Kpyr xossieB chara SSP134 onpenensnm,
ucnonb3ys 175 wrammoB 6aktepuii poga Staphylococcus paHee
M30/IMPOBAHHbIX OT JIIOAEN M XKMBOTHbIX WM OEMOHMPOBAaHHBIX B
Konnekumm 3kcTpemModuniibHbIX MUKPOOPraHM3MOB Y TUMOBbIX KyJb-
Typ XBOM CO PAH. Bbino npoTectMpoBaHO BOCEMbOECAT
[eBATb KOarynaso-nosfioK1TeNbHbIX LUTaMMOB, OTHOCALLMXCS
K Bugam S. aureus v S. pseudintermedius/intermedius, v BO-
CeMbecAT LecTb Koarynaso-oTpuuaTesibHbIX LUTaMMOB.
BbiscHunock, 4to 6aktepuodar SSP134 6bin akTMBEH Npo-
TMB 26 LWTaMMOB, OTHOCALUMXCA K Bupgam S. aureus,
S. warneri, S. simulans, S. epidermidis, S. haemolyticus,
S. equorum, S. capitis, v S. succinus. Takum o06pasom,
SSP134 aBnseTca nuTM4ecknm harom, KOTOpbIA 3apaxkaeT
LUIMPOKUI CMEKTP CTaPMITOKOKKOB.

Mo paHHbIM 3NEKTPOHHOM MUKpPOCKONUKM 6GakTtepuodar
SSP134 otHocutca K cemelictBy Podoviridae. CekBeHupo-
BaHne [HK cpbara BbisBMNO reHom pasamepom 18275bp.
[eHOMHbIV aHann3 nocnegoBaTenbHOCTU BbisBMN 20 NOTEH-
unaneHeix OPT. leHom 6bin genoHupoBaH B GenBank
[KY471386]. CornacHo huoreHeTMYeCKOMy aHanmady reHo-
Ma SSP134 n cxogHbIX ¢ HUM NocnegoBaTenbHOCTEN U3 6a3bl
JaHHbix GenBank dpar SSP134 6bin oTHeceH k pogy P68virus.

Takum o6pasom, tar SSP134 obnagaer NUTUHECKUMM
CBOMCTBaMU, HE COAEPXMUT B FrEHOME HexenaTesbHbIX nocne-
[O0BaTeNbHOCTEN U MOXET ObITb MOTEHUManbHbIM KaHavaa-
Tom ansa Tepanun CoNS nHdekumi.

Baktepuocpar MS2 — cpepcteo gna
TapreTHOoM XMMmoTepanum onyxoneun

KonecaHoBa E.®., Bonbwakosa T.H., Pbi6bankuHa E.1O.,
CueoB WU.I'.

OO0 «buotexHonorusi», MockBa, Poccuiickass ®enepauyms

Yactuupl 6akTepurodara MS2 mMoryT 6biTb MCMOb30BaHbI
ANs Tepanuu conngHelx onyxonen. C 3TON Lenbio UX Hanon-
HANM CONSIMU OJHOBASIEHTHOrO Tannunsa C OJHOBPEMEHHOWN
Mogmdmrkaumern nx NoBepxHOCTM KoHbloraumen iRGD nentu-
Jamu, NoflyYeHHbIMY MeTofaMM XMMUYECKOro CuHTe3a nen-
Tmgos. MNenTtug, nony4any MeToaoM TBepAodasHOro CUHTe-
33, UMKNM30Banu 3a cHeT S-S-MOCTUKA U KOBASIEHTHO KOHBIO-
rmpoBann c 6enkammu Kancupa dara 4vepes crencep.
Conu Tannua ncnonb3osanu Ans NpeofoneHns nekapcTBeH-
HOW yCTOMYMBOCTU KneTok onyxonu, iRGD nentugpl — ans
BbICOKO a(PPMHHOIrO CBA3bIBAHUS HACTUL, C MOBEPXHOCTbLIO
NaTosiorM4ecKor KPOBEHOCHOW CUCTEMbI OMYXOJ.

KoHTponb KonmyecTsa Tanimns NpoBoaniv Metogom doryo-
pecueHLUMn ¢ YeTBEPTUYHOW HAaTpMeBoW cosbio nupen-1,3,6,8-
TeTpacynbOHOBON KUCMOTbI, YACTOTY U CTPYKTYPY CUHTE3M-
poBaHHbIx IRGD nentngos KoHTponvpoBanu metogamm BOXKX
1 Macc-CnekTpockonmn. AhheKTUBHOCTb OENCTBUSA MOSTyYEH-
HbIX 4acTuL, MOATBEPXAEHA 3KCMepuMeHTaMn Ha KynbTypax
KneTok (mmHua MCF7 — ropmMOH 3aBUCUMbIA pak MOJTOHYHON
xenesbl — PMXX, nnn MDA-MB-231 — ropMoH He3aBUCKMbIV
PM>X) nnun Ha mbiwax nuHum Nude, MCF7- nnn MDA-MB-231-
kceHorpadpax. Mo pesynsrataMm 3KCNEPUMEHTOB Ha XXUBOTHbIX
TepaneBTMYECKMIN MHAOEKC cocTaBmn okono 15000, a cymmap-
Hasa KoHueHTpauusa TINO3 gns nony4eHus TepaneBTUHECKOro
apdhekTa 6bina meHbLle LD50 B 500 000 pas.

MMcTtonornyeckne npenapatbl  OTCKaHWpoBanu  Ha
ScanScope CS2 (ructonorunyeckme o6pasubl B CBETIOM
norne), a NonyYeHHble LMpoBble N30O6PaXKEHNS NCCEfoBaNU
Ha MpegMeT OTHOLLUEHMSA Nowafen HeKpoTU3MPOBAHHOM
TKaHu K o6Lien nnowann onyxonu. IKCNepMMEHTbl Ha XK-
BOTHbIX C MOJy4EHHbIMW YacTULLAMN KOHTPONMPOBaNu B 9KC-
nepuMeHTax ¢ HYactmuamu 6e3 HamnosiHeHus, 6o YacTuuamm
6e3 xumMmmyeckon mogmdurkaumm nuraHgamu. lNokasaHo, 4To
mMacca Oryxofii CHUXaeTcs npu [erCTBUM MOMYYEeHHbIX Ya-
CTuL He MeHee 4eM B 2,5 pasa (p < 0,01).

MonyyeHHble pesynbraTtbl MO3BOMAT MO3UTUBHO OLIEHUTH
3OheKT yecuneHus [encTems Conen 0a-HOBANIEHTHOIO Tanus B
TapreTHbIX Mpenaparax, MPUroToBIIEHHbIX Ha OcHOBe dhara MS2.

Pabora BbinosiHeHa B pamkax [0CKOHTpakTa

¢ MuHo6pHaykovi P® Ne 14.N08.11.0188 ot (27.11.2017)
(YHUKaneHbIVI ugeHTUgukaTop npoekta 1717710539135771
00100100030807219241).

lMentug Ans HanpasieHHOro TpaHCnopTa CUHTE3NPOBaH

¢ ucrionb3oBaHnem obopyposanus LIKIT «[poteom
YerioBeka», nogaepxaHHoro MuHobpHayku Poccun B pamkax
BbIMoOHeHWs1 cornatuennst Ne 14.621.21.0017 (yHuKaribHbIvi
naeHTugpukarop npoekta RFMEFI62117X0017).

MNMcesponusorenus Staphylococcus
epidermidis no SP-nogo6HbIMY
6akTepuodhary

KopHuenko M.A.", KynuoB H.C.', MaHonoB A.W.,
KocTtpiokoBa E.C.', Jlio6acoBckas J1.A.2,
MNpunytHeBny T.B.2, LUutukos E.A.!, Jletapos A.B.3,
UnbuHa E.H."

'"®HKL] ¢puaumko-xummdeckori meguumHbl ®MBA, Mocksa,
Poccwiickas ®epepauymsi;

2Hay4Ho-uccnenoBateibCKui LIEHTP akyLLuepcTBa,
ruHekonornm v nepuHatonoruv, Mocksa, Poccuvickas
Genepaynsi;

S@UL BuotexHonorum PAH, IHCTUTYT Mukpobuonorum
mmMm. BuHorpagckoro, Mocksa, Poccwvickasi ®egepauyms

BakTepuodarn peanu3yloT >XMU3HEHHbIE UMKIbl OBYX
TUMOB: NINTUHECKWNIA UNN NU30reHHbIN. OfHAKO eCTb faHHbIE O
«TPETbEM Crnocobe» B3aMMOLENCTBMA haroB 1 6akTepuni —
NCEeBAONN30MEHNM, MPU KOTOPOWN KneTka, MHMLMpPOBaHHas
harom, MpopofmKaeT pacTu M [OenuTbCs, HeCMoTps Ha
pennukaumio reHoma para; Npon3BOACTBO MOTOMCTBA chara
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WWNN NN3NC KNeTKWU Mpu 3TOM MHIMbumpyoTcs. Hammn 6binm
nony4eHbl AaHHble MONHOMEHOMHOrO CEKBEHMPOBaHUS AfA
Tpex wrammoe Staphylococcus epidermidis (SE) (SE36-1,
SE41, SE528), BblAeNeHHbIX OT HOBOPOXAEHHbIX C CUHAPO-
MOM MO3Hero HeoHaTtanbHoro cencuca. SE41 n SE528 6binun
CXO[HbI C U3BECTHbIMU KINMHUYECKUMU n3onatamu, a SE36-1
obnagan yHVKanbHbIMX OCOOEHHOCTAMM: aHanm3 cOOpKU re-
Homa (APHS00000000) de novo nokasan Hanuyme nocneno-
BaTefIbHOCTM CXOOHOW ¢ SPB-nofo6HbIM npodarom Lrtamma
SE RP62A (nosuuun 1567637 — 1694334; NC_002976.3) c
KpamHe BbICOKMM OTHOCUTENbHbIM MNOKpbITMEM (x30), 4TO
66110 nopgreepxaeHo MNLUP B peansHom BpemeHnu. C nomo-
LbIo cekBeHnpoBaHus no CaHrepy arosas nocnegosaTterb-
HocTb B SE36-1 6bina 3amMkHyTa B KofbLo (127726 bp). Mpn
NHAYKumM MutomuumHom C Kynbtypbl SE36-1 BbigeneHsl ABa
Buaa garosbix Yactuy — StB20 v SPB-nogo6Hble, Ha3BaHHbIE
phSt36-1. OHK darosbix yactuy phSt36-1 ngeHtrnyHa nocne-
poBarenbHocTu SPB, Bxogswern B reHom SE36-1. OnekTpor-
Has MUKPOCKOMWS yNbTpaToHKMX cpe3os SE36-1 mopdonoru-
YeCKMX NBMEHEHUI, CBA3aHHbIX ¢ pennukaumern OHK dara He
BbiiBUNa. TeM He MeHee, aKTMBHas pernnukaums ¢aroBoWn
OHK pomxHa NnpvBoaWTb K CYLLLECTBEHHOM (PM3MONOrNYeCKom
Harpyske Ha KneTKy, 4TO MOATBEPAWIIN AaHHbIE O CHUXXEHHON
ckopocTu pocta SE36-1 no cpasHenuio ¢ SE41, SE528. Bbin
NpoBefeH CKpUHWHI konnekuun SE (n = 63) Ha npucyTcTBmA
(para phSt36-1 ¢ ucnonb3oBanvem [1LP-nparimepos, avd-
hepeHLMpPYOLLMX ero UHTErPUPOBAHHOE N BHEXPOMOCOMHOE
cocTosHne. Bce nsonsaTol, NpyHaanexaiyme K CUKBeHC Tunam
ST2 n ST22 (n = 24) 661N NONOXUTENBHBIMU Kak AN UHTe-
rpupoBaHHON, Tak  BHEXpoMocoMHom [IHK-hara. OctanbHbie
nzonatbl (n = 39), He cofepxanu aToro npodgara. Tak npnob-
peteHue npodhara phSt36-1, no-engnmomy, ABNAETCS OTHO-
CUTENbHO HeJaBHUM co6bITMEM. B TO e Bpems TOMbKO B
wtamme SE36-1 Mbl Habntoganu ncesgonuadorexunio phSt36-1
(hara, Torga Kak Bce ocTallbHble M30NsTbl ObINN Knaccuye-
CKMMK nu3oreHamu. YHusepcasibHOe pacrpefeneHve npo-
(para phSt36-1 B ST2 n ST22, BMecTe C yHUKanbHbIM Xapak-
TepoM wTamma SE36-1, no3BonseT NpeanonioXutb, YTO
nceBaonM3oreHHbIn Wwramm SE36-1 npoucxoant oT npepka,
aHasnorm4yHoro Apyromy U3onaTy 9TUX CUKBEHC TUMOB.

darosble nenTugHble 6UO6NNOTEKN
KaK MHCTPYMEHT n3y4eHusa npocpunsa
cneunPnyYHOCTU aHTUTEN

Konocosa E.A."2, MypawkuH J.E."2, Mopo3sos U.B.3,
Unbnues A.A.', LLlanosan A.WN.2, lllep6akos [.H."?

! ['ocy[apCTBEHHbIV HaY4YHbIA LUEHTP BUPYCOI0rnm

n bunotexHosnormm «BekTop» PocrioTpebHazsopa,

KornbloBo, Poccurickas ®epepauusi;

2AnTavickuii rocyaapCTBEHHbIN YHUBEPCUTET,

BapHayn, Poccuvickasi ®epepauus;

SUIHCTUTYT XMUYecKou 6monormm v goyHAamMeHTanbHou
meauumHbl CO PAH, HoBocubupck, Poccurickas @epepaymsi

PasnuyHble naTonorn4yeckme nNpouecchbl B opraHn3me
BbI3bIBAIOT U3MEHEHME Mpodunsa cneunduyHocTn Lmp-
KynupylLwmx aHtuten. Hanbonee ycnewHo ata 0Cob6eH-
HOCTb MCMONb3yeTCcsa AN CEPOIOrMYECKON AMarHOCTUKM

a8

MHMEKLNOHHBIX 3a60NeBaHnin, U pexe — ONs OUarHOCTUKU
ayTOMMMYHHbIX 3aboneBaHuii. B nocnegHme rogbl NosSBMINCh
MHOFO4YMCIEeHHbIE CBUAETENbCTBA O Hanu4mMe nogJo6HON
CBA3N MexAy npodunemM aHTuTen u TUNOM OMNyXOnu.
CyLiecTBoBaHve Nogo6HON CBA3M B COMETAHWUM C BHEOPEHU-
€M MeTOdOB BbICOKONPOU3BOANTENBHOIO CEKBEHVMPOBAHUS
co3faeT NpeanochINku Ans Co3[aHnsa MeTOAOB YHVBepCcasb-
HOW CEeporiorM4eckon AMarHoCTUKN Ha OCHOBE aHanmuaa npo-
duna cneumdnyHocTM aHTuTen. daroBble NenTuaHble 6u-
61IMOTEKM KCMIOHUPYIOLLIX OFPOMHOE pasHoobpasme cny4an-
HbIX MenTUAOB NPeACcTaBnAlT CO60M MPaKTUYECKN naearnb-
HbI MHCTPYMEHT Ans nonyyeHns npodunsa cneunguyHocTu
NONMKNOHANbHBIX NpenapaToB aHTUTeN.

Knaccuyeckas npouenypa adduHHOM cenekumm (6uonex-
HWHra) npegnonaraer 0T60p eAMHUYHbIX (DaroBbIX KIIOHOB U
onpepesieHne amMMHOKMCIOTHbBIX MocnefoBaTenbHOCTEN MX
nenTuAoOB C UCMONb30BaHNEM CeKkBeHupoBaHusa no CaHrepy.
Vicnonb3oBaHve MeTOA0B BbICOKONPON3BOAUTENBHOIO CeKBe-
HUPOBAHMA MO3BOMIAET MONY4YUTb AaHHblIE O COBOKYMHOCTU
nenTnaoB, 3KCNOHNPYEMbIX Ha 6akTepuodarax Bcen 6ubnmno-
TEKM UM ee peayumpoBaHHbIX BapUaHTOB, Mosly4aembiX B
npouecce 61moneHHnHra. bbino pelueHo NnpoeecTn anpodauus
3TOro noaxofa Ha obpasuax CbiIBOPOTOK OHKOOOSbHbIX.

Matepuanom nccnefoBaHns CryXunn naHenun cbiBOPOTOK
60nbHbIX PMXX 1 300poBbIXx nHamemayymoB. B pa6ote wmc-
nonb3oBany HaroByto NENTUAHYIO OGUBNOTEKY, SKCTIOHNPYIO-
LLYIO B COCTaBe rMaBHOro nosepxHocTHoro 6enka pVlll, paH-
OOMM30BaHHbIE YyXepoaHble nenTuabl anvHou 6, 8, 10, 12
a.0., a TaKxXe NenTubl KoNbLEBOW CTPYKTYpbI C6C, 8¢, ¢10c,
c12c. lMpoBogunu oguH payHp adduHHOM cenekumu. Ons
yMeHbLUeHNA Konun4decTtBa Hecneu,mq)mqecmx Baammop,eﬁ-
CTBWUIA OMOMEHHUHI MPOBOOMIN Ha MarHWTHbIX YacTuuax c
6enkoM A. lNocne cbopa antoatos, onpegensany TuTp 6akre-
pvodharoB metofgom pauma. KoHueHTpauus BapbupoBanach
10%-108 BOE/mn.

Onsa NGS ananusa npu nomowm MUP nposogunu amnnu-
dukaumio yyactka OHK, kogupylowero ammHOKUCIOTHbIE
NnocnefoBaTenbHOCTU YyXepopgHoro nentupa. Ona aToro
6bITN UCMONb30BaHblI MHAEKC-NpanMepbl, BKOYaoLme no-
cnepoBaTenbHOCTN 6apKofa A CEKBEHMPOBAHMS.

AHanma MHOXecCTBa NOCnefoBaTeflbHOCTEN Mnokasan Ha-
nmnyne Habopa nenTugoB, C KOTOPbIMUM B3aMMOLEWCTBYHOT
aHTMTENa CbIBOPOTOK 60MbHbIX PMXK 1 HEe B3aumopencTByo-
LLMX C @aHTUTEeNamm CbiIBOPOTOK 340POBbIX.

Baktepunocparn n npobuoTUKN
B KOppeKuun aucomosa KuLe4yHuKa
npv NULEeBON annepruv

KocsikoBa H.U., AHgpeeBa J1.A.

bonbHuya MywmHekoro Hay4Horo yeHTtpa PAH, lyiyuHo,
Poccwiickas ®enepayus

MonbITKM KoppeKkuun aMcérosa KULLeYHUKa TONMbKO Npobu-
oTMKaMu unu daramu He Bcerga NpUBOAAT K XXenaemomy -
dekTy. C Lenbio NoBbILLEHNA SPDEKTUBHOCTN NEYEHNS NULLe-
BOW anneprum npoBefeHbl KIMHUKO-3KCMepUMeHTasbHble,
MMMYHO-CEepPOSornyeckme, MONeKynsapHo-6uonornyeckume,
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MUKPOBMONOrmyeckne 1 6UMOXMMUYECKME WCCRefoBaHua y
108 nauuneHTOB B Bo3pacTe oT 1 roga o 65 net ¢ Bepudumum-
pOBaHHbIM AMarHo30M NULLIEBOW anneprum, Kotopasi conpo-
BOX[AeTCA [AMCOMO30M KMLUEYHMKA B Mepuop PemMuccum
KOXHbIX M PecnupatopHblX nposisneHun. Cpean nNpuUYMHHO-
3Ha4YNMbIX anfepreHoB BbISBIEHa CeHCMbunuaauusa K an-
NEeprexy nueHvue, 6enKkam KOpoBLErO MOJIOKa, OBanbOyMu-
Hy, 610Ky W OPYrMM KOCTOYKOBbIM, Kfelwam AoMalluHen
nbinn. YuynTbiBanacb M NepekpectHas anneprusa. Jkcnepu-
MEHTasnbHO 6bINI0 Noka3aHo 6onee APPHEKTUBHOE BNUAHME
COBMECTHOIO KYyNbTUBMPOBAHUSA Npo6uoTuka «budungym-
6akTepuHa» npoussogcTea «lapTHep» Poccusa n «Cekcta-
(para» npoussogutensa «MukporeH» Poccusi ¢ KynbTypon
E.coli-nakTo30no3nTMBHOW, E.coli-nakTo3oHeratnBHom, E.coli
0142 v Proteus vulgaris. MauneHTbl METOQOM MPOCTOM paH[o-
Mu3auum 6binn pacnpepeneHbl Ha 4 rpynnbl: 1 rp. — nevexHne
cTaHpapTHoum Tepanven (n = 25); 2 rp. — cTappapTHas Tepa-
nusa + budpmaymbakTtepuH (n = 22); 3 rp. — cTapgapTHas Tepa-
nua + CekTtactadar (n = 22); 4 rp. cTapgapTHas Tepanus +
BudmaoymbakTepuH n Cekctadar (n = 39). Mo KnnHMYeCKNm
KpUTEPUSIM, MUKPOBMOSIOrMYECKUM Y BUOXUMUHYECKMM MCChe-
JOBaHVAM Kana Ans OueHKW CTeneHn gucouosa Hawmyylimne
pesynbTathl 6bIN NOAYYEHbl Y NAaLMeHToB rp.4.

B aTtoi xe rpynne oTmeyeHa 6onee BblpaXXeHHas NONOXu-
TenbHas AMHaMVKa nokasartenien UMTOKMHOBOro npoduns B
cbiBOpOTKe KpoBu n Konpodwunstpatax (TNF-a, IFN-y, IL-18,
IL-6, IL-4 n IL10). B rp. 2 1 3, npu cpaBHEHUM MeXAY COOO0MH,
Nno MPOAOKUTENBHOCTU PEMUCCUN, KITMHUYECKUM MposiBie-
HUAM, Ka4eCTBY >XW3HU, KOPPEKLMN OMCOMO3a KULLIEHYHMKA U
LIMTOKMHOBOMY CTaTyca, CTaTUCTUHECKM 3HA4YMMbIX Pa3nn4unin
npu neyeHuu, Kak cTaHgapTHoW Tepanuen + bakTepuodar,
Tak n cTaHgapTHoOM Tepanven + buduaymbaktepuH nonyqe-
HO He 6b1N0. Taknm 06pas3oM, KIMMHUKO-IKCNEPUMEHTASIbHOE
nuccrnepgosaHne nokasaso, Y4To AJisi NoBblLeHUs 3EKTUB-
HOCTW NeYeHns NULLEBON anneprum LenecoodpasHa tepanus
BakTepuocpara coemecTHO ¢ BudmnagymbakTtepuHom Ha hoHe
cTaHOapTHOM 6a3UCHON Tepanuu NULLEBON ansiepruun.

®darope3nCTeHTHOCTb YCIIOBHO-NAaTOreHHOM
conopbl KULLEYHMKA Y XUTeneun
yp6aHu3npoBaHHOro ceeepa

KysipoB A.A., Caiirywesa J1.A., flyako E.®., Kyspos A.B.

CypryTcKuvi rocy[apCcTBeHHbIA YHUBEPCUTET,
CypryT, Poccuiickasi ®egepauyms

BaxkHbIM HanpaBneHnem B Npov3BOACTBE H6akTepmnogaros
AN KOPPEKLMN MUKPOMIIOPb! KULLIEYHMKA SBASETCS MHAOP-
MaUMOHHbIN NoTeHuman hopMMpoBaHns harope3ncTeHTHO-
CTU C y4E€TOM BO3PACTHbIX M PEMMOHANIbHBIX OCOBEHHOCTEN.

Llens pa6otbl. Onpepgenvte gnanal3oH arope3ncTeHT-
HOCTM YCJIOBHO-NATOreHHOM (PfIOPbl KULLEYHUKA Y XUTENewn
yp6aHnanposaHHoro Cesepa.

Matepuanbl n metofabl. lNpoeefeH aHanna 585 pesynbra-
TOB MCCIlef0BaHMs Kana Ha AMcoakTepros 1 YCIIOBHO NaToreH-
HYI0 MUKPOGOIIOpY KMLLIEYHMKA Y nniL, B Bo3pacTe oT 1 no 60 net
Ha 6a3e BY XMAO-tOrpbl «CypryTckas ropofckas KnMHuye-
ckaa nonmuknuHuka Nel» (3aB. na6opatopuen E.®.[ynko).
McecnepoBaHma MUKPOOMOTbI M OUEHKA pe3ynbratoB

NPOBOAWMUCL MO CTaHOAPTHOM METOAMKE, uaeHTudukaums
MWKPOOPraHM3MOoB NpoBoAMnacb METOAOM BPEMSMPONETHON
macc-cnektpomeTpun (MALDI TOF MS) ¢ nomoLubio aHanu-
3aTopa MukpoopraHuamoe BioMerieux VITEK MS MALD1-
TOF. JluTnyeckas akTUMBHOCTb GakTepuodharoB may4vanach
METOAOM «CTEPUSIbHbIX MNATEH» C WCMONb30BaHWEM KOM-
nnekcHoro nuobakrtepuodara (npoussogmtens Oyl «HMNO
«MwukporeH» MwuH3gpaBa Poccuu, r. HuwxHuin Hosropog) y
191 wramma S. aureus n 116 wurammos Klebsiella pneumoniae.

Pesynbratel n 06¢cyxaeHve. B pesynsrate npoBeaeHHbIX
nccnenoBaHuii YCTaHOBIEHO, YTO Y AeTer 1 roga n B Bo3pac-
Te OT 2 0o 7 neT cpenm N3onaToB S. aureus YactoTa garope-
3UCTEHTHbIX LUTaMMOB cocTaBnsana 28,7 n 29,0%, cooTBeT-
CTBEHHO. B rpynne nccnegyembix 8—18 net aT0T Nnokasartenb
MMen TeHOeHUMIo K yBenu4yeHuio (38,5% cny4aes) 1 6bin Ha
ypoBHe 25,0% B cTapLumx Bo3pacTHbIx rpynnax. Cpegm nao-
natoB K. pneumoniae 4actota harope3ncTeHTHbIX LUTAaMMOB
y peten 1 roga coctasnana 63,9% u yBenuumBanacb 00
75,0% y peten cnepyloLlen BoO3pacTHon rpynnbl. B Bospacte
oT 8 n oo 18 net K. pneumoniae BblAENANNCL B €OUHNYHbBIX
cnyyaax. B cTapwumx BO3pacTHbIX rpynnax y W30nsaToB
K. pneumoniae haropesncTeHTHbIE LUTaMMbl HabnNogannchb B
25,0% cnyyaes, npu 3TOM B MOAABMsOLLEM 60SbLUMHCTBE
Cfly4aeB 9TU LUTaMMbl ObIIY PE3UCTEHTHBI U K 6aKkTepuodary
S. aureus. BaxXHO OTMETUTb, YTO UCCnedyemMble LUTaMMbl yC-
JIOBHO-MATOrEHHbIX MUKPOOPraHM3MOB BbIAENANNCH MpU yC-
NIOBMAX BMOLEHO3a KMLLEYHMKA C AedduLMTOM nakTobaumnn
6onee 4yem B 90,0 % cny4yaes.

3akn4eHue. YCTaHOBMEHHbIN [Ouana3oH daropesu-
CTEHTHOCTU Hambonee 4acto MAEHTUMPULMPOBAHHbIX YCIOB-
HO-NAaToreHHbIX MUKPOOPraHM3MOB MpU HapyLleHun 6uoue-
HO3a KuLleYHuKa Yy xuTeneh ypbaHusmpoBaHHoro Cesepa
onpenensieT ycnoBus NpUMEHEHUs ParokoppekumMn 1 BO3-
MOXHOCTb y4eTa permoHasnbHbIX OCO6EHHOCTEN B NPOM3BOA-
cTBe 6aKTepmnodaros.

BbisiBneHue aHporeHHbIx 6aktepuocharos
Yy peaHUMaLMOHHbIX 60JIbHbIX
npuv 6aKkTepuemMum n cencuce

JNlazapesa E.B.', YepHeHbkas T.B.', lLla6aHoB A.K.',
EBpokumosa H.B.', XKunexkos E.J1.2, Metpukos C.C.'

THUW ckopovi nomorym um. H.B.CkrnmghocoBckoro
HenaprameHTta 3apaBooxpaHeHusi r. MockBbl,

Mocksa, Poccwickass ®enepauymsi;

2000 HrI «MukpoMup», Mocksa, Poccuiickasi ®denepaumsi

B HacTosiLiee Bpems OTCYTCTBYIOT CBEOEHUSA O POnn cob-
CTBEHHbIX 3HOOrEHHbIX H6akTepuodaros B NPOUIakTUKe 1
Ne4eHNN THOMHO-BOCMANUTENbHbLIX OCIIOKHEHWN.

Llenbto paboTbl SBUNOCH U3YyHEHWNE BIMSHWUA SHOOMEHHbIX
6aKTepuoaroB Ha YacToTy NleTasbHbIX UCXOLOB Y peaHnMa-
LIMOHHBIX B6OMNBHbBIX MPU HaKTEPUEMUN U CEMCUCE.

Martepuansi u metoabl. O6cnenoBaHo 25 60MbHbIX C THXE-
JIO COYETaHHOM TPaBMOW. 3 HUX 6bIN0 8 XEHLUMH 1 17 MyX-
ymH. CpepgHuin Bo3pacT coctasun 48,3 + 18,3 net. MNonyyeHo 28
npo6 KpoBwW. [oceBbl KPOBW BbIMOMHSANN C MOMOLLbIO aBTOMa-
TWUYECKOro aHanmusatopa remokynstyp Bactec-9050 (Becton
Dickinson). ipeHTndukaumio BbIgENEHHbIX MUKPOOPraHn3moB
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npoBOAMIN Ha aBTomMaTnyeckom aHanmaatope WalkAway-40
(USA). DHporeHHble dharun Bblgenanm n3 npod Kposu U MOYMN.
Pa6oTy ¢ 6aktepuocdaramu BbINMOMHANN HA OCHOBaHUW Tpa-
OVUMOHHBIX BMPYCONorM4yecknx metopoB. Baktepuodbary,
M3BfIeYEHHbIE M3 30H fM3uca Mocne CrnoT-TeCTUPOBaHUS,
6bIMM UCCnefoBaHbl Ha 3MEKTPOHHOM Mukpockone JEOL-
1011 (AnoHwms).

Cratuctnyeckyo 06paboTKy NpoBOAUIN C UCMONb30BaHU-
em rnokasarens X2.

Pesynbrathl nccneposanus. baktepuocdparn 6binm Bbige-
neHbl y 10 6051bHbIX. B KpOBY 3TVX NaLMeHTOB NpUCyTCTBOBA-
nu: B 4 cnyyasx Klebsiella pneumoniae, B 3 — Acinetobacter
sp., B 2 — Staphylococcus sp., v no ogHomy — S. aureus v
Enterococcus faecalis. 3 rpynnbl 60MNbHbIX, Y KOTOPbIX Bbl-
Jenunu aHgoreHHble darn, ymepno 4 yenoseka (40%). MNpu
3TOM Yy 2 nauueHTOB MPUCYTCTBOBaNM COBCTBEHHble dhary,
romosnorunyHele Staphylococcus aureus v S. epidermidis, Ko-
TOpble 3arem anMMuUHMpoBanucb. B panbHenwem y 3Tmx
60nbHbIX 6bINM BblgeneHbl WTamMbl K. pneumonia, K KOTopow
OTCYTCTBOBaNM 3HAOreHHble harn. lMaumeHTbl nornénu Ha
ooHe aTon nHdekummn. N3 15 60nbHbIX, Y KOTOPbIX OTCYTCTBO-
Banu 6aktepuodaru, ymepno 9 (60%). Y atnx 15 60nbHbIX
B KPOBW npucyTcTBOBanu: B 5 cnyyasx — S. aureus, B 2 —
Staphylococcus sp., B 5 — K. pneumonia, B 2 — Acinetobacter
sp. n B 1 — Enterobacter aerogenes.

BbiBoAbl. JleTanbHble Cxoabl JOCTOBEPHO Halle BCTpeya-
NNCb Y NaLMEHTOB NPU OTCYTCTBUM COBCTBEHHbIX SHAOMEHHbIX
6akTepuogaros.

OnbIT NPUMEHEHUNSA JINTUYECKOrO
6aktepuochara SE40 gna 6MoKoHTpoOns
3a Salmonella Enteritidis

Ha NTULEBOAYECKOM XO35INCTBE

JNanwesueB A..', AnewkuH A.B.2, Kucenesa N.A.2,
KamuHckum B.B.2, 3ynbkapHees J.P.2

"Bcepoccuvickmii HUIW akcnepyMeHTaribHOVi BETEPUHApnn
nm. K.N.CkpsbuHa v 5.P.KosaneHko PAH,

Mocksa, Poccwickass ®enepauyus;

2Mockosckmi HUW snugemuonoruy v MUKpobmonormm
uM. I".H.MabpuyeBckoro PocriotpebHasasopa,

Mocksa, Poccwvickasi ®enepayms

MpvMeHeHne aHTMOMOTUKOB AN1A NOJABIIeHWst pocTa naTo-
reHHOWN (hropbl B BETEPUHApPUKM CNpoBoLMpoBano opmmupo-
BaHVWE M LUMPOKOE pacrnpoCTpaHeHne aHTUOMOTUKO-pesu-
CTEHTHbIX LUTAMMOB B CENIb,CKOM XO3AWCTBE, YTO B CBOIO
oyepefb MOBbLILLAET PUCK BO3HWKHOBEHMWSI HEMOOLALLMXCA
NEYEHMIO Cropafnyeckmx CIy4aeB W BCMbILIEK WHMEKLMIA
nepejatoLmxcs NULLEBbIM NyTeM. BakTeprodaru, kak cTporo-
cneundmryHble aHTMbGaKTepuanbHble areHTbl MOryT cratb ad-
hEKTVBHBIM MHCTPYMEHTOM GMOKOHTPOMS 3a f@HHbIMK naTore-
Hamu Kak B BETEPMHAPHON NPaKTUKe, TaK U B MEOMLIMHCKOW.

Llenb nccnenoBaHusa 3akntovanack B pa3paboTke v agjan-
Tauum cxembl A(PHEKTUBHOIrO NCNOMb30BaHWsA daroBoro npe-
naparta Ha NpegnpuaTUAX C HaNoMNbHbIM COAEPXaHNEM NTULL.

VcnbiTaHye NpoBOAMNOCH B YCNOBUSAX MTULIEBOAYECKVX Npes-
npuatuii PO, Ha koTopbIx B TedeHne 2017 roga ob6Hapyxuea-
nacb Salmonella Enteritidis. Ons pa6oTbl 6bla1 UCNOMb30BaH

nutnyeckun 6aktepuodbar SE40 BbigeneHHbIi 13 obpasua
nouBbl MockoBckol obnactu. bakTepuodhar nepen ncnonb-
30BaHMeM Ha MPOMBILLNIEHHON MTULE YCMELLHO NpoLlen Bce
JOKINMHUYECKNE UCMbITAHUS 1 foKa3as CBOK 6e30MacHOCTb U
3(PhEKTMBHOCTb B N1a6OPATOPHbLIX YCIOBUAX, U B YCIIOBUSX
BMBapus.

B ncnbiTaHum 6bina ncnonb3oeaHa NTmua, cogepxatiascs
HanosbHbIM 06padom B konmyectee 120 000 ronoB HavmHas
C 70-gHeBHOro BO3pacTa, UCMbITAHWS MPOBOAUIINCL B Te4e-
Hne 4 mec. O6paboTka NTULbI NPOBOAMIACH MOCPEACTBOM
BbiNnavBaHus cparosBoro npenapara ¢ tutpom 10° BOE/mn,
pasoBas fo3a Ha ntuuy coctaensana 108 BOE. Mockonbky
nTMua cofepxxanacb HanosnbHbIM 06pas3oMm, TO C Lienbio Ae-
KOHTaMMHauMn MNOACTWUIKK, B YepefoBaHuM C BbIMONKOMN,
6bl1la pekoMeHJoBaHa aspo3osibHasa 06paboTka dharom BCex
NOMELLEHMIA, cogepXKaLumx nTuuy. AHTMOMOTUKM C Npodunnak-
TNYECKOW Liefblo BO BPEMS UCTbITAHWSA HE MPUMEHSINCE.

OueHKy ahdekTMBHOCTU UCMNONb30BaHMA GakTepuodara
npoBoaWnM 6narogaps eXXemecayHoMy 6aKTEPUONIOrNYecKo-
MY MOHWTOPWHIY, ANt 4ero oTémpanvcb cnepytowme obpas-
Lbl: KroakasibHble CMbIBbl — 5 cBaboB € kopnyca (5 ronos Ha
cBab); cTen-nNpobbl — 2 Napbl C KOpPMyca; KOprycHas Mbifb —
1 o6begmHeHHas npoba C Kopnyca; CMbIBbl C HAMOMBHOrO U
MHKy6aumoHHoro avua — no 1 npobe (¢ 10 fAvu); CMbIBbI
C NeHThI AriLecbopa — 1 npoba ¢ kopnyca.

C momeHTa Havana ucnonb3oBaHus 6aktepuodaros npu
noceesax cCrienblXx OTPOCTKOB W KOakaslbHbIX CMbIBOB
Salmonella Enteritidis 06Hapy>eHO He 6bIf10, YTO fAOoKa3blBaeT
3(phEKTMBHOCTb MCMONb30BaHWsA harosoro npenapata. Mpu
noceee CTen-npobbl, 6bIMM cnydan BbigeneHnsa Salmonella
Enteritidis, 4TO 06BACHAETCS HAaNMM4YMEM BbICOKOIrO Crosi NMof-
CTUJIKM HA MOMEHT Ha4ana onbiTa.

MoTteHuman ans NpUMeHeHus
6akTepuocharoB B aHTUPaKOBbIX
cTparerusx: MeranaTtTepHoBas
Kpocc-npe3eHTauus, BUpYyCc-nofo6HbIe
HaHo4YacTULbl, 6aKTepuasnibHble 060J104KHN

JNaxtuH B.M., laxTuH M.B., AcpaHacbeB C.C.,
AdanacbeB M.C., BaripakoBa A.Jl., AnewkunH B.A.

Mockosckuii HIW snugemmonorum v MUKpobuosiorum
um. I".H.fabpnyesckoro PocrioTpebHansopa,
Mocksa, Pocewickasi ®enepayms

Llenb — oueHka UM3IXEBbIX CTpaTernn TBepaodasHoro
pacrnosHaBaHWsi MAaTTEPHOB C BO3MOXHOCTbIO MPUMEHEHUS
6akTepuodaros (B®) npotme onyxonewn. 1. MeranattepHoBas
Kpocc-npe3eHTaums. AHann3 TapaKeTUHIOBbLIX aHTUPaKOBbIX
cTpaTerui ¢ UCNonb30BaHWEM NEKTUHOBBIX 1 APYrvX natTep-
Hbl-pacnodHatowmx peuentopoB (MPP) aHTUreHbl-npe3eHTn-
pyrowmx knetok (AlNK) BpOXXAEHHOrO VMMYHUTETA BbISBUI
HOBbIA MOTEHUMan peuentopHbiX nektuHos (PJ1, ogHoro ua
knaccos NPP) B co4eTaHumn ¢ uMMyHOpeLenTopamm 1 opyru-
My Tunamm MNPP. BO® xapakTtepmuayloTcs Kak MPOTSHXKEHHbIE
(mera)naTTepHOBbIE WM3OXW [ONA  KPOCC-Npe3eHTauuun
aHTUreHoB. V3BecTHbl NpuMepsbl coveTanusa bd (punameHT-
HbIX 1 gpyrux) ¢ PJT (Hanpumep, DEC205) B aHTMpaKoBbIX
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cTparerusx. 2. Bupyc-nogobHble HaHo4yacTuubl (BMHY). BO-
cTpaternv MOryT ajanTupoBaTbCsi B COOTBETCTBMM C npep-
CTaBfEHNAMM O KOHCTPyKumsax BIMNHY ¢ HanpaBneHHo Harpy-
XEHHble 3KCMOHUPOBAHHLIMU NaHALWAMTHBIMM NaTTePHaAMK.
BIMHY n BO® moryT OencTBoBaTb kak CUbHbIE aablOBaHTHI,
YCUNUTENW KPOCC-MPEe3eHTaUMn 1 OTBETOB BPOXAEHHOMO U
afanTUBHOMO UMMYHUTETOB. py 3ToM MeranaTtTepHsl BIMHY
n B® pacnosHaloTcs/ cUNTLIBAIOTCS/ CKaHMPYIOTCA KOMDYHK-
LIMOHUPYIOLLMMY (HaBeAeHHbIMW, afanTUPOBaHHbIMU K KaX-
JOMy MeranaTTepHy) romo/ retepogumepHsiMu n 6onee
CMOXHBIMW  KOHTaKTHbIMW pPeLienToOpHbIMK  accoumaramm
(B TOM uMcne KOBaneHTHO 3akpeneHHbIMK) ¢ ydacTnem PIl,
apyrux MNPP n CD. B pe3ynsrarte Ha NOBEPXHOCTN CMOCOOHbIX
K charoumntosy AlNK agantupytoTcs B MeXPeLIENTOPHbIX KPUr-
Tax HoBble (Mera)cneumdUyHOCTM pacrno3HaBaHus Meranart-
TepHoB BMNHY 1 B®. Peumknmnyeckoe MHOropasoBoe 1Cnosb-
30BaHMe MeXpPeLenTopHbIX accouuaToB B npoleccax garo-
31TO3a, JOCTABKM B COMbI W PEUHTErpaummn B KNETOYHYIO Mo-
BEPXHOCTb JIEXWUT B OCHOBE MYJILTUMOBTOPHOCTW/ MYMNBTUKO-
NUAHOCTU pacno3HaBaHus. 3. bakTtepuanbHble 060M04KU.
BakTepuocharoBbie nu3aTbl 6aKTEPUA MPOSIBASIOT BbIPa>KeH-
HOE MPOTMBOOMNYX0SIEBOE AencTame. [py 9TOM naTTepHbl 060-
NOYKM GaKTEPUIA MOTYT MEHSTbCS U KOHTPONIMPOBATLCS TeX-
HomornsMu, Kak n B cnydae BIMHY. [Ona o6ecneyeHuns cneu-
NONYECKOro TapKeTUHra B KNETOYHbIE CMOMW, TKaHu 1 opra-
Hbl, FAe pacrnosnaratTcs Onyxonu, X MeTacTasbl, MUKPOOKPY-
XaHve onyxoneBbIX KNETOK C MOMOLLbIO haroBbIX AWCMIIEEB,
Harpy>eHHbIx nentugamm Tponnama (¢ RGD-06ycnoBneHHown
agreaven, OENCTBMEM MNENTUAOB XOMMWHra), BO3MOXHa [0-
cTaBka MNPOTUBOOMYXONEBbIX CPEACTB. 3akio4eHue.
lMpoBeneHHbI aHanua pacLunpseT n 060CHOBbIBAET MPOTU-
BOOMNyXoNneBon noteHuman B®, npuoaeT HOBbIA UMMYNbC
NnepcnekTYBHOrO NpuMeHeHns B® B aHTMpakoBbIX cTpaTeru-
X 1 pa3paboTke aHTUPAKOBbIX BaKLMH.

Pa3pa6oTka cxembl harongeHTudmnkaymum
6akTepun popa Klebsiella

JNaweHko E.A., Bacunbes [.A., 3onotyxuH C.H.,
CapptauHoBsa IN.P., Camonnos [.A.

VIbSIHOBCKUV roCy[apCTBEHHbIVI arpapHbIv yHUBEPCUTET
um. N.A.CronbeinuHa, YnesHoBck, Poccuvickas ®enepaums

MeTopn dharongeHTMdmKaLmm yecneLHo NpuMeHAeTCs B Be-
TEPVHAPHON N MEOULIMHCKOW npakTuke. C MOMOLLLIO cnewm-
ounyeckmx 6akTeprodaroB, MHOTMe UCcrnenoBaTenn MOeHTu-
omumpoBanu 60MbLIOK NPOLEHT NAaTOrEHHbIX KyJLTYp B TeYe-
Hue 48 yacos.

Vicnonb3ysa cTporyto cneumunyHOCTb 0TOBPaHHbIX 6akTe-
puvodparos K-10 n K-81 cepum YICXA no OTHOLLEHWIO K
wtamMmaMm Kneéemensn, Mol paspabotann Cxemy YCKOPEHHOW
nOeHTUMKaLMM AaHHbIX MUKPOOPraHN3MOB.

[MoproToBKy 1 nmoceB nNpo6 mMarepvana, Noanexaiiero uc-
cnepgoBaHuio, nposogunuM B cootBetcTBuM ¢ [OCTamu
«MeToabl 6aKTepMONOrM4ecKoro aHannsa». B kayectse mate-
pvana ans VCcCnefoBaHWA 1CMob30Bany BOAy, KOMOUKOPM,
MACO U hekanum KOHTaMMHMPOBaHHblE GakTepusaMu popa
Klebsiella B koHUeHTpauusx 10°, 104, 103, 102, 10" Mm.k. B 1 mn.

BbigeneHne v upeHTUMMKALUIO HUCTbIX KYyNIbTyp

MWKPOOPraHn3MoB MPOBOAUNN B COOTBETCTBMM C MpaBu-
namu, M3NOXeHHbIMW B «MeToanyeckMx ykasaHuax Mo
6aKTEepMONOrM4ecKon [NarHOCTMKE CMELLUaHHOW KuLley-
HOWM MHPEKLMN MONOLHAKA XMBOTHbIX, BbI3bIBAEMOW NaTo-
FeHHbIMW  3HTepob6akTepuaMmn»,  YTBEPXAEHHbIMU
HenaptameHTom BeTepmHapum MCX n M 11 okTabps 1999
roga.

Mocne atana MMKPOCKOMMPOBAHWUS MpPU OBHApyXeHun B
MaskKax 0QHOPOAHbIX MESIKMX rpaMoTpuLaTenbHbIX NanoYek ¢
3aKpyrfieHHbIMU KOHLaMK, pacronararmLmxcs eguHUYHO na-
paMu U1 KOPOTKUMU LienoyKamm, Uccrnegyemyo 6ynbOHHYO
KynbTypy, noasepranv darougeHTudukauum n naeHtngm-
LmpoBanu no 6MoxMMmMyeckmM ceoncTeam. o pesynsratam
N3yYeHUsi BMOXMMMNYECKNX CBOWCTB OMNPEAenvnn pogoByio
NPVHAANEeXHOCTb KynbTyp.

®darovpeHTUdrKaumno NPOBOAMAN HA MIOTHOM NUTaTesb-
HOM arape MeTOAOM HaHeCeHWs Kanenb haros Ha MOACY-
LLEHHbIA ra3oH 6-18-4acoBov uccnegyemon KynbTypbl.
PeaynbTtaT nccnegosaHuin cHUTany NooXUTebHbIM, €Cin Ha
MeCTe HaHeCeHust XoTs 6bl OAHOro LWTamma aroB Ha ra3oHe
CMJIOLHOIO pocTa KynbTypbl 06pas3oBbiBanachk npospayHas
30Ha nuauca dara. Npu oTpuuarensHOM pesynsTare npoBo-
OVNn n3yyeHne epmMeHTaTUBHbBIX CBONCTB BblAENEHHbIX MU-
KPOOPraHNM3moB.

Mo pesynsratam harompgeHTudmKaumm BO BCEX uUccnepye-
MbIX 06bEKTaX yCTAaHOBNEHO Hann4ne 6aktepun pona Klebsiella
B KOHUeHTpauum 10* m.k./Mn. Mpu uccnenoBaHumn cekanumi
YYBCTBUTENBHOCTb MOHWXanacb fo 10° m.k./Mn n3-3a obunb-
HO 06CEMEHEHHOCTM MOCTOPOHHEN MUKPOCITOPONA.

MpennoxeHHas Hamu cxema BblOENEHUA U YCKOPEHHON
noeHTudmrkauum 6aktepun popa Klebsiella ¢ nomoLLbto crew-
nunyeckunx 6aktepmodaros K-10 n K-81 cepun YICXA, no-
3BOfIANIa COKpaTUTb CPOKM UCCefoBaHWs B [OBa pasa
(48 4acoB). B 1o Bpems kak 6aKTEpPMOSIOrMYECKUA METOon
ncenegoBaHus 3aHuman 96 4acos.

Cnocob6 BbiaeneHUs U napameTpbl
KynbTMBUpPOBaHUA 6aKTepuocparos
Bacillus coagulans

MapTbiHOBa K.B., ®eokTtucrosa H.A., Bacunbes [.A.,
Kanpgbipkaes A.U., AnewknH A.B.

VrbsiHOBCKWV rocynapCTBEeHHbIV arpapHbivi yHUBEpPCUTET
mm. M.A.CronbinuHa, YbsiHoBCK, Poccuvickasi ®egepauyus

[MpoBeneHHbIe nccnefoBaHns Mo BblOENeHUIo 6akTepuo-
daroe Bacillis coagulans n3 18 npo6 NULLEBOro Cbipbs U NPO-
OYKTOB NMUTaHWA (TOMAaTHbIN COK M MapvHOBaHHble TOMaTbl
JOoMallHero M 3aBOACKOro M3roToBJIEHWs, TOMaTHas nacTa,
KeTYyr, creummn, MOpPKOBb CBEXas, CBekNa CBexas) mo3Bosu-
1N YyCTaHOBUTb, YTO M3 UccriegyeMbix OULTPATOB METOOOM
HaHeCeHWs «JO0POXKM» Ha ra3oH KyfbTypbl 6bINo BblAeNeHo 3
6akTepuocpara, cneumduyHbix Ana wTtammoB Bacillis
coagulans.

YCTaHOBMNEHO, YTO MUCMOMb3Ys METOf «CMbIBOB» Heratus-
HbIX KOJIOHMI BbIAENEHHbIX 6akTepnodaroB U NpUMEHEHue
MeToda hunsTpaumm ¢ NCNONb30BaHNEM MEMOPaHHbIX nIb-
TpoB dumpmbl Millipore (filter type: 0,1 n 0,22 pm GV) agns
o4uLLeHnsa dparonnaara oT 6akTepuanbHbIX KNETOK SBMAETCS

al
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Hambosnee onTumasbHbIM METOAOM BblaeneHns 6akteproda-
ros Bacillis coagulans.

Cenekuuio BbifeneHHbIX 6akTepuodaros NpoBOAMNN fe-
CATMKPATHbIM MNaccupoBaHNeM. IMMNUPUYECKUM METOLOM
6b110 NOJO6PaHO ONTUMAanbHOE COOTHOLLEHME HakTepuoda-
ra v MHOMKaToOpHOro WTaMmMa u3 cnepyowmx sapvarTos 1:1,
1:2, 1:3, 1:4 n 1:5. YcTtaHOBEHO, YTO 3TO COOTHOLLEeHune 1:1,
T.e. 0,2 Mn dhara Ha 0,2 MN MHOMKATOPHOW KynbTypbl.

MHpoukaTopHble kynetypbl Bacillis coagulans xpaHunmce Ha
nonyxwugkom MIA (pH 7,2-7,4) ¢ copepxanuem 0,3% 6akTte-
puonoru4eckoro arapa npu Temneparype 2-40°C, kotopbie
nepecesanncb Kaxpgele 4 Mecsaua. [Ona naccuposaHus
6akTepuodpara mcnonb3oBanu kKommepdeckui MIMB (nuta-
TenbHbIN O6YNbOH ANS KyNbTUBMPOBAHUS MWMKPOOPraHW3MOB
cyxon (FPM-6ynboH) r. O6oneHck MockoBckas o6nacTb
CepnyxoBCKOM panoH). YCTaHOBMEHO ONTMMarbHOE BpeMsi
naccaxa — 6 4acoB WHKy6upoBaHus. TemnepaTypHbIM ONTU-
MyMOM A1 KYNbTUBMPOBaHWA 6akTepuodara ¢ MHOUKaTop-
HOW KynbTypown 6bina Temnepatypa 35 + 20°C.

M3y4eHne cneunryHOCTM BbigeNeHHbIX 6akTeprogaros
NMO3BOMUIIO YCTaHOBWUTb, 4YTO M3y4aemble 6GakTepuodaru,
cTporo crieumduyHbl B npegenax Buga Bacillis coagulans v
He nuaupytoT 6aktepwuu Bacillus cereus, Bacillus anthracis,
Bacillus thuringiensis, Bacillus mycoides, Bacillus subtilis,
Bacillis pumilus, Bacillus megaterium, n, B nepcnektuse,
MOryT BXOOMTb B COCTaB Guonpenapara Ans MHAMKaUMK U
noeHTndukaumm Bo36YOUTENSA MIOCKO-KUCIION MOpPYM  KOH-
CepBoB.

darocneyucpunyeckume L,D-nentnpassol
cemenctea M15: cTpykTypa, perynauums,
pacnpocTpaHeHne n 6uoTexHonorn4ecKkue
nepcneKTusbI

MukynuHckas IM.B.', YepHbiwoB C.B.", 3umunH A.A.2
Mpoxopoe A.B.%, WaapuH B.C.", MonoukosB H.B.3,
KyTbiweHko B.MM.2

"VIHCTUTYT 6MOOPraHN4eCcKoN XUMUN UM. aKageMNKOB
M.M.LewmsknHa n 10.A.OB4YmHHMKOBa Poccurickor
akagemuy Hayk (Punwnan), lMywmHo, Pocewiickas
benepauyns;

2UHCTUTYT BUOXUMUM U GDU3NOSIOrUM MUKPOOPraHN3MOB
PAH, lywmHo, Poccusi;

SUIHCTUTYT TEOPETUHECKOV 1 SKCIIEPUMEHTAIIbHOM
6nopusnku PAH, lNywmHo, Poceusi

OHAOMU3NHBI 6akTepuodaros — epmeHTbl, paspyLuato-
LMe nenTuOorivMKaH KIeTOYHOM CTEeHKU 6akTepum-xo3suHa
Ha cTagum nnauca KneTky Ans Bbixoga haroBoro noTomMcTaa.
Oco6bIi MHTEPEC K HUM CBSI3aH C NOTEHUMasIbHbIM UCMOSb30-
BaHMEM B Ka4ecTBe aHTMbakTepuarnbHbIX areHToB, KOTOpbIe
MOTYT CNy>XWTb anbTepHATMBOA aHTMOMOTMKaM B Tepanuu
6aKTepuranbHbIX MHAEKLMIA.

MbI ngeHTUMLUMpoBany 1 oxapakTepusoBanu psg romo-
NOMMYHbIX 3HAONM3VHOB NIUTUHECKUX KONMMaroB, OTHOCS-
Lmxcs K TakcoHam Siphoviridae n Myoviridae. o csoen cy6-
CTpaTHOM cneumdu4HOCTN 3T (PEPMEHTbl — NenTuaassbl
cemerictea M15, rugponuaytoLyme cBs3b Mexay L-anaHnHom
n D-rmyTaMVHOBOW KUCNOTOW B nenTuaornvkaHe tuna Atly.

a2

®dunoreHeTMHECKNE UCCNEOOBaHMA Mokasanu, 4TO OpTONo-
rMYHblE MOCNENOBAaTENLHOCTU LLUMPOKO MPencTaBrieHbl B re-
HOMax NUTUYECKMX paroB, MHPUUUPYIOLNX MpenMyLLie-
CTBEHHO rpamMoTpumLaTenbHbIX X035€B. MOXHO NpeanonoxumTb
601bLUYI0 POSib FOPU3OHTANBHOIO MEPEHOCa OAaHHOro reHa B
BapuabenbHbIX y4acTkax reHOMOB MeXAy HEepOACTBEHHbLIMU
dharamu, UMELLMMN OBLLIYIO 9KONOTMHECKYHO HULLIY.

lMpocTpaHCcTBEHHAsA CTPYKTypa 3HOONM3nHa 6akTepuodara
T5 (EndoT5) B pactBope 6bina ycraHoBneHa metogom AMP
BbICOKOr0 paspeLueHusi. bbino nokasaHo, 4To 310 rnobynsp-
HbI 6EMOK, OTHOCALLMICA K a+B  Kraccy; ero ruapodO6HbIn
KOop 06pas3oBaH TpeMmsi o-CnnpansMun 1 YeTbipbMs aHTunaparn-
nenbHbIMK B-cknagkamm, oépasyowmmm B-nuct. EndoT5 n ero
romonorn, EndoRB43 n EndoRB49, B akTVBHOM LIEHTpe Co-
nepxart KatanuTU4ecKui LMHK, KOOPAMHWPOBAHHbIM OBYMS
KOHCEPBATMBHbIMY TMCTUAMHAMW U [BYMSI OCTaTKaMu acnapa-
rmHoBou kucnotel. Kpome Toro, EndoT5 aktuBupyeTcs noHa-
MU KanbLusi, YTO HE XapakTepHO AN ero romorioroB U3 Muo-
BUpycoB. VccnenoBaHHble (DEPMEHTBI UMEIOT OTNINYNA B 61O-
XMIMUYECKMX CBOMCTBAX (yOeNbHOM akTMBHOCTH, pH-onTuMmyme,
YYBCTBUTENBHOCTM K MOHHOW CUNe U KOMMOHeHTam 6ydepa),
OflHaKO BCE OHWN XapaKTepu3yrTCa YCTONYMBOCTLIO K BO3LOEN-
CTBUIO TEMnepaTtyp, peHaTypupys CTPYKTYpy M BOCCTaHaBMu-
Basi akTMBHOCTb nocrne Harpesa go 90°C.

DepMeHTbI AaHHOM rpynmbl 3EKTUBHO NUSUNPYIOT in Vitro
NenTUOOIrMNKaH XMBbIX KNETOK psfa 6akTepui, B TOM 4ucne
rpamoTpuuaTtenbHbiX (B MPUCYTCTBUM NepMeabunmayomx
areHToB), YTO COMPOBOXOAETCA OCMOTMYECKUM JIN3UCOM U
KNeToyHon rmbensio. Manbii pasmep, BbICOKas akTUBHOCTb U
KOH(POPMAaLIMOHHAsA CTabUNbHOCTb OTKPbLIBAKOT AJ15 9TUX 6efl-
KOB MNMepcneKkTnBbl NpUMMeHeHNA B Ka4ecTBe 6I/IOM€,E|,I/IU,I/IHCKO-
ro npenapara.

Paborta 6bina YacTny4Ho nogpepxaHa
rpaHToM PO®U Ne 18-04-00492.

BakTepuocparu ans KoHTpons
MSArKOrHUNOCTHbIX 6aKTepMo3oB
KapTodcpens

MupowHukos K.A."2, KabaHoBa A.M."2, lLiHeripgep M.M.1,
BapanHuk A.M.", Bacunbes [.M.2, KopxeHkoB A.A.3,
MupowHnukos K.K.%, Towakos C.B.>4, UrHaTtoB A.H.2

"MIHeTuTyT 6MoopraHnydeckost xummm um. M.M.LLemskuHa v
10.A.OB4nHHMKOBa PAH, MockBa, Poccuiickass @egepauyms;
2WlccnenoBatenbckuvi LeHTP «DuTolHxeHepusi»,

c¢. Porayeso MockoBckasi 0611., Poccuiickass @enepayusi;
Sbantuvickuii degeparibHbivi yHUBEpcuTeT UM. ViMmarywnna
KaHta, KanmHuHrpag, Poccwvickasi ®enepayus;
‘MepeparsnbHbIi MCCIIE[0BAaTENIbCKUN LIEHTP
«@yHaameHTasibHas 6UOTEeXHOMOorns», IHcTutyt
mukpobuonorum nm. C.H.BuHorpaackoro PAH, Mocksa,
Poccwiickas ®enepayus

MekTonutn4yeckme aHTepobakTepun (Pectobacterium spp.
n Dickeya spp.), Bbi3biBaKOLLME MATKYD THUb W YEPHYHO
HOXKY (Soft Rot Pectobacteriaceae, SRP) — npuunHa 3Haqu-
TEnNbHbIX NOTEPb MPUY BbIpALLMBAHWUN U XPaHEHUN KapTodens.
WccnepoBaHust nocnegHux NeT yKasbiBalT Ha 3HA4YUTENbHOE
reHeTu4eckoe pasHoobpasve SRP, B TOM 4ncne ycTtaHoBIEH
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psif HOBbIX TAKCOHOB Ha YPOBHE NOABWUAOB U BUAOB (CChINKM).
To4yHas guarHocTvka Bo36yauTenen 6aKTepno3oB KapTode-
na TpebyeTca ana pa3paboTkM HOBbIX METOL0B NPOMnaKTu-
K1 6MOI0rM4eCcKoro KOHTpons 3aéonesanuii. Cuctematnsaums
Hambonee pacnpocTpaHeHHbIX GakTepun Pectobacterium n
Dickeya spp. Ha 15 reHorpynn no pesynsratam npogunmpo-
BaHnsa RAPD, BOX-PCR, MLST, a Takxe nofHOreHoOMHOro
CEeKBEHVpOBaHMs MO3BONWUMA paunoHanM3nposaTb MOA60P
nutn4deckmx 6aktepuodaroBs. B xome npencrtasnsemoro uc-
CrnefoBaHVsA BbINOTHEHO KOHCTPYMPOBaHWE HaKOMUTENbHbIX
KYNbTYp, BKIOYAIOLMX pernpe3eHTaTuBHble LUTaMMbl-Npes-
CTaBUTENW KaXKOOW FeHOrpynmbl, KOTOpble MO3BONAIOT 3d-
(PEKTMBHO BbIOENATL LeneBble 6akTepnodarn 13 o6pasuos
naToreHHoro matepuana u CTo4HbIX BOA. B HacTosLee
BpeMs Konnekums crneumdunyeckux 6akrepmodaros, oxapak-
TEepM30BaHHbIX MO MOPMONOrMN 1 AManasoHy JIMTUHECKOro
JencTBus, cocTaBnsaeT cBbille 60 eanHUL, reHoMbl 15 13 Ko-
TOPbIX CEKBEHMPOBaHbl M [ErnOoHMPOBaHbl B 6aHK [aHHbIX
NCBI. Ha ocHoBe naHenu 6akTepnodaroB co3gaHbl 3Kcrnepu-
MeHTasbHble npenaparbl, 4EMOHCTPUPYIOLLME BbICOKYIO aK-
TMBHOCTb MPOTUB LIENEBbLIX MATOrEHOB in Vitro n B 6uonornye-
CKMX MOAensix.

WccnenoBaHue noaaepxaHo rpaHTom
PH® Ne16-16-00073

TemnepatypHas yCTOW4YUBOCTb
6aktepuocharos E.coli 0157

Monodceesa H.U., Bacunbes [.A., 3onotyxuH C.H.,
MepuuHa C.B., KysbmuHa H.C.

VIbSIHOBCKUV roCy[apCTBEHHbIVI arpapHbIv yHUBEPCUTET
um. N.A.CroneinuHa, YnesHoBck, Poccuvickas ®enepaums

CteneHb ycTON4MBOCTN GakTepnodaroB K MHaKTUBUPYIO-
wum dakTopam (hr3nMyHecKoro BO3LENCTBUA UMEET TaKCOHO-
MU4YecKoe 3Ha4eHne, NoSTOMY MpU NU3yHeHUN BUONOrNHECKMX
CBOMCTB haros onpefeneHne nx 4yBCTBUTENbHOCTU K Takum
areHTam ABnsSeTca 0653aTeNbHbIM.

Hamu 6611 NpoBefeHbl UCCnefoBaHns MO N3YYeHUIo Tep-
MOYYBCTBUTENBHOCTM CEeNIeKLMOHMPOBaHHbIX 6GakTepunoda-
roB, KOTOPYIO MPOBOAMNM B NUTaTeslbHOM 6YyfibOHE MO MeTo-
avkam, npegnoxenHsim M.Apgamc (1961); O.M.Monbadap6
(1961); N.M.Ma6punosuy (1973).

[ns ndyyeHns ycton4mBocTu 6akTepnodaros K nporpesa-
HUIO MCCNefoBaHvsA MPOBOAMNM MO Credylollen MeToauKe:
6akTepuodaru passogunu 1:10 8 MINB (pH 7,4). 3atem npo-
6UPKKN C pasBefeHHbIMM haramu nporpesany B ynsrparep-
mMocTarte npu Temnepartype ot 60°C go 90°C ¢ uHTepsanom
2-3°C B TedeHune 30 MuH. MapannenbHO cTaBuUM KOHTPOIb —
haru, passegeHHble 1:10 6e3 nporpeBaHus. KonmyecTBo He-
raTMBHbIX KOSMIOHWI onpefensnu B 1 Mn MeTogoM arapoBbIX
CroesB.

B pesynsraTte nccnegoBaHuii 661510 YCTAHOBEHO, YTO Ce-
NEeKUMOHMPOBaHHble Hamu harn obnaganu B OCHOBHOM OAu-
HaKoOBOW TemnepaTypHOW YCTOMYMBOCTbIO. [lporpeBaHue
aros npu 60-80°C He okal3ano 3aMETHOro BAUSIHUA Ha CO-
JepXaHune akTuBHbIX Kopnyckyn dara B 1 mn. Ha MIMA
B YawkKax OTMe4ancs MNOSMHbIA NN3UC MHOMKaTOPHOW

KyneTypbl. MNpy nporpesanun daros npu 81-83°C ux aktms-
HOCTb CHWXanachk, Ha ra3oHe pocTa MHANKATOPHON KyNbTypbl
POPMMPOBANICA Pa3PEXEHHbIA POCT HEraTUBHbIX KOMOHWINA.
Mpwn nporpesaHnn daros npu Temnepatype 84-88°C konuye-
CTBO HeraTMBHbIX KOJSIOHUI HacuuTbiBanock oT Ao 10 — 102
kopnyckyn dara. Npn nporpesaruu Boiwe 88°C B 1 mn da-
ronM3ara aKkTUBHbIX KOPMYCKyn dhara no nokasarensam Hera-
TUBHBIX KONTOHUI HEe 06HapyXunu. B KoHTpone Ha dhar konu-
4YeCTBO HEeraTtuBHbIX KONOHWUA COOTBETCTBOBANIO KOHLIEHTpa-
umm 1x108. MonyyeHHble faHHble CBUAETENbCTBYIOT O Bbipa-
XKEHHOW YyCTONYMBOCTM (ParoB K BO3OENCTBUIO BbICOKON TEM-
nepatypsl B 80 rpagycos Llenbcus.

Nupukauusa Escherichia coli 0157 B Boge
¢ ucnonb3osaHuem PHO®O

Monodpeesa H.U., Bacunbes A.A., 3onotyxuH C.H.,
MepuuHa C.B., KysbmuHa H.C., Llectakos A.l'.,
ManaHuHa B.C.

VIbsSIHOBCKWV rocy[apCTBEHHbIN arpapHbIv yHUBeEpCcUTeT
um. M.A.CronbinvuHa, YnbsHoBck, Poccwvickas ®enepaums

B nocnepHwe roppl uccnepoBatenu yoensoT 60nbLioe
BHMMaHWe npob6rieMe 06HapyXXeHWst MaToreHHbIX MUKpoopra-
HM3MOB B BOLOMNPOBOAHOM Bofe. Boaa, noasepraeTcs nocTto-
AHHOMY 3arpsi3HEHUIO BbIAENEHUAMU OONbHbLIX XXWUBOTHbBIX U
nofen, B aNM300TONONMYECKOM U 3NMOEMMOSIONMYECKOM OT-
HOLLIEHMAX 3aCnyXuMBalT 0CO60ro BHUMaHWA. Mo MHeHuo
psga uccneposartenen E.coli O157 He Tonbko OnuTenbHOE
BPEMSsI COXPaHSOT CBOK XM3HECMOCOOHOCTL B BOAOMPOBO-
OHOWM BOAE, HO 1 CNOCOBHbI Pa3MHOXaTbCS B HUX.

Moatomy paspaboTka M BHEOpEeHVME B MPaKTUKy 6Gonee
NPOCTbIX U HAAEXHbIX METOOO0B OO6HaPYXXEeHWUA [aHHOro BO3-
6yauTens B BOOOMPOBOAHOW BOAE HE TEPSAIOT CBOEW aKTy-
anbHOCTMW.

B ocHoBy nccnepgoBaHuii Mo onpeneneHnio KOIMYecTBEeH-
HOrO nokasaTens peakuuu, MMetollee aMarHoCTuyeckoe
3Ha4yeHue 6bina 3anoxeHa metoguka PH®, npepnoxeHHas
B.A.laHOWKMHBIM.

CywHocTtb PH® 3aknto4aetcs B TOM, YTO €Cnv B Uccreny-
eMOM MaTepwuane npUCyTCTBYET UCKOMbIA BO36yaWUTENb, TO
[O6aBNeHHbIN K TakoMy matepuany roMOMAOrMYHbIN dar,
BCTYMWB BO B3aMMOLENCTBME C HUM, Pa3MHOXMTCS, U Nocre-
JyloLee yBenm4eHne KOHLEeHTpaumum cBO60AHOr0 BHEKNETOY-
HOro (hara yKkaxeT Ha NMpUcyTCTBMUE B 1UCCIleQyeMOM MaTepu-
ane romonorn4Horo Bo3byautens. Ona obHapyxenus E.coli
0157 metogom PH® wucnonb3oBanu ob6pasubl BOAONPOBO-
[HOW BOAbI.

Mpo6bl BOAONPOBOAHOW BOAbI KOHTaMuHupoBanu E.coli
0157 wtamm PJT n Ne51659 B koHueHTpauum 10° 104 103,
10%; 10" m.k./mn, 3anuBanu MIB n3 pacyeta 10 Mn 6yfboHa
Ha 1 mMn BoAbl. N5 KOHTPONSi UCMOSIb30BaNM NPO6kLI BOAkI, HE
KOHTaMUHMpoBaHHoW 6akTepuamu E.coli O157. Beupy TOro,
YTO CENEKLMOHNPOBaHHbIE HaMKU dharn ABNSIOTCA TepMocTa-
GUIIbHBIMW, TO MHAKTMBaLMIO MUKPOGSIOpbl pPasBefeHHbIX
cMmecel NpoBOAWIN NYyTEM NPOrpeBaHns B BOOSHOM 6aHe npu
TemnepaTtype 58-60°C B TedeHune 30 muHyT. Mocne aToro co-
OepXumoe nNpobupok UccnenoBany Ha OnpefeneHve vucna
KOpnycKyn 6akTepuodara METOLOM arapoBbIX CITOEB.

a3
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Mo pesynstatam NPOBEAEHHOrO OMbiTa YCTAHOBMEHO, YTO
yBenuyerve Tutpa daros E-61 YICXA n E-67 YICXA 6onee
4yeM B 5 pa3 npomn3oLLno yxe npu koHueHTpaummn 10 MMkpo6-
HbIX KJIETOK 3Llepuxmii B 1 Mn BOLONPOBOAHOW BOAPI.

Pesynbrathl MccnegoBaHuii no3eBonsioT otHecTn PHO k
BbICOKOYYBCTBUTESIbHbIM METOaM YCKOPEHHOro OobHapyxe-
HWSI NAaTOreHHbIX HAaKTEPUA B 06BLEKTAX BHELLHEN cpefpl.

Fpynna HOBbIX NPOTENHbIX
6akTepuocharos: BbiaeneHue
M Xapaktepusaumsa

Mopo3zosa B.B., Ko3nosa 10.H., Kypunbumkos A.M.,
Ba6kuH WU.B., TukyHoB A.10., BokoBas O.B.,
lOHycoBa A.10., TukyHoBsa H.B.

UHeTuty T xummnyveckori 6uonoruv v oyHAaMEHTasIbHOM
meanumHbl CO PAH, Hosocubupck, Pocewiickas ®@epepauyms

13 06pasuoB OT XUBOTHbLIX ObININ BbIAENEHbI NINTUYECKNE
npoTeriHble 6aktepnodarn PM75, PM85, PM93 n PM116,
crneunduyHble K KMUHUYECKUM LuTaMmaMm P. mirabilis, obna-
JaloLNM MHOXECTBEHHOW YCTOMHYMBOCTBIO K aHTUOMOTMKAM.
CornacHo [aHHbIM 3MEKTPOHHOW MUKPOCKONWK, uccnepye-
Mble 6akTepuodarn npuHaanexart k cemencTsy Podoviridae.
Tpw 13 aTnx 6aktepuocdaros (PM85, PM93, n PM116) obna-
JalT BbICOKUMU JIUTUHECKMMW CBOWCTBAMM M ABASIOTCA
noTeHuManbHbIMM KaHaMAaTaMy Ha MCnonb3oBaHue B daro-
Tepanun NpoTerHbIX MHAEKUMIA. [eHOMbI 1 nocnegoBaTtesb-
HOCTM npegnonaraembix 6enkoB ¢aros PM85, PM93 n
PM116 o6nagatoT BbICOKOW CTEMNEHbK CXOACTBA C COOTBET-
CTBYIOLLUMMW nocnegoBaTenbHocTaMun 6akTepuodara vB_
PmiP_Pm5460 [KP890822], n cornacHo AaHHbIM hunoreHe-
TMYecKkoro aHanu3a 6aktepuodarn vB_PmiP_Pm5460,
PM85, PM93 n PM116 o6pasytoT OTAENbHYI0 Knagy BHYTpW
poga SP6-virus nogcemenctea Autographivirinae. NeHomHas
nocneposaTenbHOCTb hara PM75 6nmska K reHomy npoTen-
Horo chara PM16 [KF319020], npu 3TOM 06a 3TUX 6GaKTeEpPUo-
(hara 06nagaroT HU3KMM CXOACTBOM HYKNEOTUAHBIX NOCNeno-
BaTeNbHOCTEW C reHomMamu [pyrux 6akrepuodaros.
Hanbonee 6am3kuMn K HUM ABRAOTCA reHoMbl dharos VP93
[NC_012662] n cpara LIMEIlight [NC_019454], oTHOCALLMXCA K
phiKMV-nogo6HbIM Bupycam W FeHOMHble nocnefoBaTterb-
HocTn charoB popga KP34-virus. CornacHo faHHbIM KnacTtep-
HOro aHanmsa NOSIHOreHOMHbIX NocnefoBaTeENbLHOCTEN N hu-
NOreHeTUYEeCKOro aHanm3a CTPYKTYPHbIX 6enkoB, 6akTepuo-
darn PM75 and PM16 oTnnyHbl OT gpyrmx 6aktepuodaros
13 phiKMV-nogo6HbIx BUPYCOB MU MOryT ObITb BblAefieHbl B
oTaencHbIn pog PM16-virus nogcemencTsa Autographivirinae.

al

BbipeneHue n 6uonornyeckas
XapakTtepucTuka 6aktepuocparos ot
eBpornenckKkux 3ybpos — Bison bonasus

(L , 1758) u amepuKaHCKUX

6usoHoB — Bison bison (L , 1758), ¢ uenbto
oT60pa LUTaMMOB A1 Tepanuu 3aTUx
>XUBOTHbIX

HukynuH H.A'2, 3emnsaHko U.U.3, CyanHa H.E.,
3umunH AA

"MIHCTUTYT GUOXUMMM 1 DU3NONIOTrMN MUKPOOPraHU3MOB

um. I".K.CkpsbnHa PAH, MywmHo, Poceurickas ®@egepauyms;
2BsiTckuii rocyjapCTBEHHbIN YHUBEPCUTET,

Kupos, Poccurickas ®@egepauusi;

3[Mpuokcko-TeppacHbivi rocynapcTBEHHbIN MPUPOLHbI
6uocchepHbIvi 3anoBegHuK, JaHku, Poccurickas ®@egepauvsi;
“IyLynHCKMVE rocy4apCTBEHHbIN eCTECTBEHHO-HAYYHbIN
nHeTuTyT, MNywmHo, Poccwvickas ®epepaums

B HacTosiLee Bpems 3y6p (Bison bonasus) — equHCTBEH-
HbIV VUKW BUT 6bIKOB, 06MTaoLLMIA Ha TeppuTopmn EBponel.
B HacTosLeM nccnegosaHum 6binn BblgeNEHbl, MOEHTUMULIN-
pPOBaHbI M HaCTUYHO OXapaKTepun3oBaHbl 6akTepuocdarm npo-
TMB E.coli n3 dekanuin 3y6poB n 6M30HOB LleHTpanbHoro
3y6poBoro nNUTOMHUKa npu [prOKCKO-TeppacHoOM rocypap-
CTBEHOM 3anosegHuke MuHMcTepcTBa NPYPOAHLIX PECYPCOB
P®. Baktepuodarn, BUPYNeHTHbIE MO OTHOLLEHWO K E.coli,
aKkTyasnbHbl B CBA3M C 6anaHonIacTMToM U MacTUTOM Yy 3y-
6pOB, XMBOTHbIX 3aHeceHHbIX B KpacHyto KHury PO n mex-
JyHaponHble peecTpbl 0CO60 OXpaHseMbIX >XXMBOTHbIX. Bce
nM30MaTbl 661K cTabunbHbIMK o 18 mMecsaues npu 4°C. daru
6bININ OXapaKTepu3oBaHbl FEHETUHECKN MO OrPaHUHEHNIO X
pocTa Ha pasnuyHbix wrammax E.coli n ¢ nomowsto MUP ¢
npariMmepamu, cneunuryHbiMmn K reHam 23 1 hoc 6aktepuno-
taroB T4-tvna. Bbinu Takxe onpepeneHbl TUTPbI haroBbIix
nonynsaunn na dexkanuii 3yé6poB 1 GU3OHOB Ha TakuX LUTaM-
max E.coli kak C600, B n wramme Pseudomonas aeruginosa
PAO1. OgHOBpeMEHHO ¢ nomoLLblo TOM 6binn oxapakTepu-
30BaHbl nu3aTbl E.coli n P.aeruginosa, nony4eHHble Ha Mo-
BEPXHOCTW rasoHa 3TMX GaKTepuin Ha TBEPAOM arapm3oBaH-
HoW cpefie. Bbinn obHapyxeHbl ¢ nomollbto TOM B Takux
nunzartax kKonudparn cemencts Myoviridae w Siphoviridae
MopgoTuno A1, A2 n B2, cdharn nceBgomMoHan CEMENCTB
Myoviridae v Inoviridae mopcotunos A1, A2 n F1. Takxe 13
thekanur 6bIkoB ObiN BblAENEH PAf N30MATOB KOMMMOPMHbIX
6aKTepui, MMeLmMX Mopdonornyeckme npuaHakm E.coli.
XapakTepucTnka 9TUX W30MATOB C MOMOLLbIO  Macc-
CMEKTPOMETPUM GENKOB MOATBEpPAMNA 3TO NPEAnoSioKeHWE.
M3 aHanorn4yHbix Npo6 6b1nM BblgeieHbl U ONpeaeneHbl ¢ no-
MOLLIbIO  MacCC-CNEKTPOMETPUM HEKOTOpble Gauunnbl, Npeg-
cTaBuTeNM Hopmodopbl 3y6pos. OnpepeneHve U3nNKo-Xu-
MUYECKUX XapakTepPUCTMK haros, NpegHa3HavyeHHbIX ans Te-
paneBTMYECKMX Lieflel npegnonaraeTcs NPOBECTU Ha credy-
olem atane uccnegoBaHus. M3yyeHne 6ropasHoobpasus
haroB 1 6akTepuit 3y6poB MOMOXET paLMoHansHOMY BbI6OPY
LUTAMMOB-KaHAMAATOB AN NOCNeyOLLEro NCMNoMb30BaHMsA B
haroBor M NPOBUOTUHECKOWN Tepanuu 3TUX OUKUX KPaCHOK-
HWXKHbIX XWBOTHbIX OOMMT.
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TexHonorn4yeckne acnekTbl paspaboTku
npenapaTtoB 6akTepuocharos u
athcheKTUBHOCTb UX NPUMEHEHUS

Opnosa E.B., Ecoumosa M.I"., PyHkHep E.B.,
Hukonaesa A.M., KoBsisauHa H.A., LLintoea O.U.,
lwvnoea E.I'.

®urman AO «HIO «MukporeH» B r. [Mepmb «[lepmckoe
HI1O «buomen», MNMepmb, Poccuvickas ®epepayms

Pacluvperve nuHenku nonmuBaneHTHbIX ddaroBbIX npena-
patoB oTBevaeT 3afjadam defepanbHON LIeNeBow cTparerum
NpenynpexneHns pacrnpocTpaHeHnss aHTUMUKPOOGHOW pesu-
cTeHTHOoCT B P® Ha nepuop no 2030 r., 0gHOM 13 KOTOPbIX
ABMAETCH LUMPOKOE MPUMEHeHne 6akTepmodaros B 30paBo-
OXpaHeHWn U BeTepuHapwuu, BKIIOYEHWE WX B OTpacreBble
cTaHpgapTel. EQMHCTBEHHBIM MNpou3sBoauTeneM npenapaTos
6akTepuodaros B Poccum aBnsetca AO «HIMO «MukporeH».

B MNepmckom cmnuane paspabotaHa opurnHanbHas Tex-
HoMorms nony4veHnss 6akTepuodaroB C MCMNONb30BaHUEM
YyHUBEpCanbHON NuTaTenbHOM cpefbl Y O4UCTKM C NMOMOLLIbIO
MeMOpaHHbIX METOO0B pasfeneHuns. TexHonorns npusHaHa
nyywen B obnactm umnopTosamelleHus. NonveBaneHTHbIN
npenapat CekcTagar® ctan nobegutesieM HauMOHaNbHON
npemun «lMproputet — 2017» B HOMUHaumm «Dapma».
C uenbio obecneveHuns ahdPeKTMBHOCTN NpenapaTos 6akTe-
prodaroB MOCTOAHHO aKTyanu3upyloTcs Komnnekumm daro-
BbIX K/IOHOB W MPOW3BOACTBEHHbIX LUTamMMoB. B dwmnunane
yCMeLHO NPOBOAATCS paboTbl MO CO3AAHUIO HOBbIX NeKap-
CTBEHHbIX hOpM B BUAE CYNno3nTOpuEeB, TabNeTokK, Kancyr.
®dapmaueBTnyeckas KoMnoauumsi, BXOAsALas B COCTaB CoO-
BPEMEHHbIX NleKapCTBEHHbIX HOPM, obecneymBaeT NPONOHr -
POBaHHOCTb AEVCTBUA U 3alumTy daroBbiX KOMMOHEHTOB OT
6UONOrNYECKMX XXMAKOCTEN OpraHn3ma, 4To Nno3BONSET BHe-
OpUTb B NMPOU3BOACTBO YHMKAalIbHbIE Mpernapartbl, He UMeto-
wme aHanoroB. Bnepeblie B Poccumn co3paHa TeXHonorus no-
Ny4eHUs1 KOMMMEKCHoro npenapata «[Oudar 6aktepuodar
aunHeTob6aKTepP-CUHErHOMHBIN» NPOTUB HE(PEPMEHTUPYIOLLINX
rpamoTpuuatenbHbix 6akTepuin. Ha Cekctadar® B kancynax
n Oudpar odhopMneHbl perncTpaumoHHble OOCbe, YCMELIHO
npoBefeHa | hasa knuHu4veckmx mncnbiraHnn (KN), nokasax
BbICOKMI Npodhmnb 6e3onacHocTn. Ha ocHoBe 6akTepuoda-
roB M NPOBGUOTUKOB MIAHUPYETCH CO3[aHWE KOMMIIEKCHOMO
npenapara, ABMSALLErocsa ansTepHaTUBON aHTUONOTMKAM.

MopoTBepxxaeHa Bbicokas 3(MEKTMBHOCTb HakTepunoda-
roB NPV NleYeHNN NaHKPEOHEKPOo3a, rHOMHO-BOCNANUTESbHbIX
OCIOXHEHWI CMHOPOMA «OMabEeTUHECKON CTOMbI», & TAaKXe B
XUPYPrnyYecKom, YpOnorniyeckon, akyLepCKON 1 rMHEKOoru-
Yeckou NpakTUKe, CToMaTonormu.

KoHCcTpyupoBaHue U onbIT NPUMEHeHNs
CcpencTB Ha ocHoBe 6akTepuocparos
B CTOMaToJIOrMm

Mawkosa I'.C., UcapxaHsaH K.E., Hukutuu B.B.,
Monoea B.M., XKunenkos E.J1.

000 «A+®a», MockBa, Poccuiickas ®@egpepauusi;
Poccwvickmvi yHuBepeuTeT apyx6bl Haposos,

Mocksa, Poccwvickasi ®egepauyms

000 «KnnHnka bocko», MockBa, Poccuvickasi ®egepauumsi;
HriY «MukpoMup», MockBa, Poccurickas ®@egpepaumsi

LLiInpokoe n noport HE0O60CHOBaHHOE Ha3HA4YEeHNE aHTUMU-
KPOOHbIX CPeacTB B CTOMATONOrMnU MOXET NPUBOAUTL K 00-
pas3oBaHMIO YCTOMYMBbLIX MATOrEHHbIX KOMIMIEKCOB, CMOCO6-
HbIX BbI3bIBaTb BOCMANUTENbHbIE 3a060MEBaHNS HE TOMbKO B
nonocTu pTa, HO M OPYrvMx opraHax U cMcTemMax opraHvu3ma.
KomMnnekcHoe neveHve BocnanuTenbHbIX 3aboneBaHui no-
JIOCTU pTa, MMELWMX OJIUTENIbHOE XPOHUMYECKOE TeyeHue,
TpebyeT OT cneuvanucTa NOHMMAaHWS OTBETCTBEHHOCTM 3a
NPOBOAVMYI0 aHTUMUKPOOBHYIO Tepanuio.

OpHMM 13 eCTECTBEHHBIX MPUPOAHbIX areHTOB, CMOCOBHbIX
n3bupartesnibHO BO34ENCTBOBATbL HA MUKPOOPraHn3mbl, SABMs-
toTcsa 6akTepuodparn. B Poccuiickonh ®epepaumm Ha ocHoBe
co3gaHHor y4deHbiMm OOO HIL «MukpoMup» Konnekumu
6akTeprodaros, 3aperucTpupoBaHHON B MEXAyHapOOHOM
opranmsaumm WFCC (nHB. Ne986), paspaboTaHbl nevebHo-
npocmnakTnyeckne npenapatbl ¢ 6akTepuodaramu, Oen-
CTBWE KOTOPbIX HamnpaBfieHO Ha MaToOreHbl KOXW, CIN3UCTOMN
060M104KM MOSIOCTU PTa, >KENygo4YHO-KULLIEYHOro TpakTa,
JIOP-opraHoB, MO4eMNONIoBOM CUCTEMBI.

[Ona 60pbbbl C MaTtoreHamMu MONOCTM pTa C LOKa3aHHOWM
pPOnbio B pasBUTUN BOCMANUTENbHbLIX 3a60neBaHnin NonocTu
pTa pOCCUMNCKMMU MUKPOBUONoramu-Bupyconoramm Ha 6ase
HML, «MukpoMwup» co3gaHo npodunakTuieckoe CpeacTBo
«ParofeHT» Ha ocHoBe 56 BWOOB BUPYSEHTHbIX 6aKTepuo-
¢aroB K 18 naTtoreHHbIM MUKpOOpraHM3mam.

Mpwn yyactumn ctomatonoros paspabotaHa MeToauka npo-
deccnoHanbHoOro U MHANBMAYaNbHOro NPUMEHeHNs npenapa-
Ta «DarogeHT». B uensx ndy4yeHns oCOOBEHHOCTEN MUKPO-
dnopbl BocnanuTenbHbIX o4aros y 300 nauMeHToB nNpoBeaeH
3a60p COAEPXXMMOro NapOAOHTasIbHbIX KapMaHOB, WOEHTU-
dukauma KynsTUBMPYEMbIX (OPM  MUKPOOPraHM3mMoB C
ncnonb3oBaHemM macc-cnektpomeTpun u MNMUP-guarHocTuku.
MpoBeneH napannenbHbli MOHUTOPUHI COCTOSIHUS TKaHeMn
napofoHTa y nauneHToB, NPUMeHsBLUNX «DarogeHT» B BUae
eXe[HEBHbIX CaMOCTOSTENMbHbIX 3-5-KpaTHbIX annnukauui u
naumMeHTOB KOHTPOSbHOW rpynmbl.

Pesynbratbl nccneposaHuinm nokasann adeKTUBHOCTb
rens «®arofeHT» B OTHOLUEHUW 3asiBfIEHHbIX MaTOreHHbIX
6aKkTepuii. B KOMNIekCHOM neyveHun MHAPEKLNOHHO-BOCNANu-
TenbHbIX 3a6oneBaHnii NapofoHTa CPeAcTBO Ha OCHOBe Gak-
TepuogaroB «®darofeHT» MOXET CYLLEeCTBEHHO YIy4LUUTb
Ka4yeCTBO fleHeHUs 3a CHeT n3bupartesibHOro BO3AeNCTBUA Ha
napofoHTOMNaTOreHbI, YCKOPUTL KynupoBaHWe BoCMNanuTesb-
HbIX MPOLECCOB, COKPATUTb CPOKMK penapaumm n CHU3UTb Be-
POSITHOCTb OCNIOXXHEHWIA MPOBOAUMbIX MaHUMNYNALWNA.
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MpodmnakTuka n Tepanua npenaparamv
6akTepuocharoB UH(EKLMN MOYEBbIX
nyteu

MNepenaHoBa T.C.", Manosa 10.A.", Tonopaasa 3.P.%,
Kpyrnos A.H.3

"HUW yponorum n uHTepBEHUMOHHOM paguonorim uMm.
H.A.JlonatkuHa — counman OFbY «HMWLp» MuH3agpasa
Pocceumn, Mocksa, Pocewiickas @epepauymsi;

2HUIL| sanugemuonorum n Mukpobuosnorim um. H.®@.lamanen
MuH3sgpasa Poccun, Mocksa, Poccuvickasi ®egepayus;
3HaymoHaibHoe areHTCTBO KITMHUYECKOV ¢hapMaKkosiormm

u gphapmauymmn, Mocksa, Poccuvickasi ®epepauyus

TpyOoHOCTb NEYeHUs peLvanBupyloLLen MHPEKUUN MoYe-
BbIX MyTeW, OCOOEHHO Ha (POHE KaTeTepoB, OPEHAXEN, KaM-
Heln NoYeK U pocT aHTUOMOTUNKO-PE3NCTEHTHBIX YypOnaToreHoB
TpebyoT MOMCKa HOBbIX METOOOB JleyeHus, 06afatoLLmx
BbICOKOW CreunU4HOCTLIO 1 6€30MacHOCTbLIO, HE OKa3biBako-
LLMX yrHeTaoLwero AencTBus Ha HopMasbHYHO MUKpOiopy.

ApanTaumsa aroBbixX NpenaparoB K yponaTtoreHam rnpo-
BOAMMacb 3a CYeT nopbopa akTMBHbIX haroBbix pac m3
KONMEKUMM Mpon3BOaMTENEN, KoTopas cdopmupoBaHa u3
BbICOKOBUPYSEHTHbIX pac 6akrepnodaros 3a MHOrMe rogsbl.
B pesynerate agantauumn npenapartos yBenMYMiach YyBCT-
BUTENBbHOCTb MMKPOOPraHM3MOoB K charam, 0co6eHHO E.colin
Proteus mirabilis ¢ 78,3 n 45,5% po 88 1 85% COOTBETCTBEH-
Ho. MNocne apantaumn npenapat «luobakTepunodar nonu-
BaNEHTHbIN OYULLEHHbIN XUOKWUA» NPUMEHANN Y NaLNEHTOB
nepen nepkyTaHHoOW HedponuToTpuncmen no 40 mn nepo-
panbHO X 3 pasa B fieHb — 3a [eHb [0 onepauun, a Takxe
nomMeLlanu ctepusibHble ypeTparnbHble KaTeTepbl U Hedpo-
CTOMWYECKME ApeHaxu Ha 60 MVH B pacTBOp NMo6GakTepmno-
(para nepepn onepaumeii. KOHTPOmbHbIE FPyMnbl NaUMEHTOB
nony4anu aHTubakTepmanbHyl0 nNpoMuUNakTuky nepen
onepavuuen.

[Mpu 6akTepuodharotepanMm MOYEBOW MHMEKUMU KITUHU-
YeCKM 1 6aKTepmonorndecknin apdexkT nedveHns kKonunba-
UMNNAPHON, MPOTENHOM N CTadUIOKOKKOBOM MOYEBOW WH-
dekumnm 6bin [OCTUTHYT B 86—93%, CUHErHOMHON MHMEKLMN
B 81% crny4aes, sHTepobakTepa — B 77% Cry4aes, 4YTO Cpas-
HUMO C aHTMbaKTepmanbHON Xxummnotepanuen. B HacTosLwee
Bpems NpefsapuTenbHbIA aHanu3 nokasbliBaeT NpPOHMKHOBE-
Hue 6akTepuodaros B 6MOMNNEHKY Ha KateTepax n gpeHaxax
N 06pasoBaHMe B 4acTu ClyyYaeB NIM3UCHbIX 30H. Passutue
CYHOpPOMa CUCTEMHOW BOCMANUTENBHOW peakumMm B paHHEM
nocneonepayMoHHOM Neprofe 3Ha4YNTENIbHO MeHbLLIE Y nauu-
€HTOB, Mony4vaBLUMx 6akTepuodarn, No CPaBHEHUIO C aHTU-
61oTMKOTEpanVen.

JleyeHne 6Gaktepuodaramm WMHEEKLMM MOYEBBIX MyTEn
ABMISIETCA CAMOCTOATENbHLIM 3(PMEKTUBHLIM METOAOM aHTU-
MUKPOBHOro neveHus. VimeroTcs nepcnekTMBbl MCMOSb30Ba-
HUs 6akTepuodaroB Ans NPOOUNAKTUKN N NeYeHNsT NHAEK-
LM GUOMIEHOK.

AOHpoNN3nHbI 6aKkTepunodaros,
uHduumpyrowmx Bacillus cereus
u Enterococcus faecium

Munurpumosa 3.I"., banyep C.4.,
Kynsibun B.A., lWappuH A.M.

UHCTUTYT Groxummnmy v ¢ou3nonornm MMKpoopraHn3MoB
mm. I.K.CkpsiburHa PAH, lMywmHo, Poccuvickasi @epepauymsi

OHAONN3MHBI 6akTeproaros — crneumduryeckme nuTnYe-
CKne 6€enkun, KOTOpble CUHTE3UPYIOTCA Ha 3aKNoYUTENbHOM
CTafun XWU3HEHHOrO UmMkna 6aktepuodara ans paspyLleHus
KNETOYHOWN CTEHKM 6aKTEPUN N BbICBOOOXAEHUSA 3penbix da-
roBbIX YacTuL,. B oTnn4me oT Knaccuyecknx aHTMbakTepranb-
HbIX MpenapaTtoB 3HOOMN3WHbI CMOCOOHbLI AEWCTBOBAaTb Ha
nokosiLumecs opMbl  MUKPOOPraHmamoB. [1o [aHHbIM
BcemupHon Opranusauun 3ppaBooxpaHenus Ha 2017 rop,
Ha CTagun BTOPOro atana KIMHUYECKUX UCTIbITAHUA HaXo[aT-
cs [Ba npenapara npoTus 6akTepMeMuu, BbIBBAHHOW METU-
LUISIH-YCTOMUYMBBLIMIN CTAUIIOKOKKaMK, AENCTBYIOLLUM Ha-
4YanoM KOTOpPbIX ABNSAIOTCA 3HOONM3MHLIL. B aTOM pabote Mbl
onucbiBaeM OCOOEHHOCTU BblAENEHNS SHOOMM3NHOB BaKkTte-
prodaroB 1 UX NEPBUYHYI0 BUOXMMUYECKYIO XapaKTepucTy-
Ky. YCTaHOBMEHbl ONTUMAsbHblE YCNOBUA AN1A MPOSBEHUS
NMTNYECKOW aKTMBHOCTW, NPOBeAeHa OLEeHKa TepMocTabunb-
HOCTU 1 CNeUnUYHOCTN HEPMEHTOB.

HekaHoHU4YecKue B3aumoaencTemus
BUPYNeHTHbIX paroB Pseudomonas
aeruginosa n 6akTepuin-xo3sieB

MneteHesa E.A., LLa6yposa O.B., Kpbinos C.B.,
Bypkanbuesa M.B., Kpbinos B.H.

HWW BakymH n cbiBopoTok um. N.U.MeuHnkoBa, MockBa,
Poccwiickas ®epepauyms

BospacTalowmm nHTepec K UCnonb3oBaHuio dharoTepnmm
CTUMYNMPYeT HEOOXOAUMOCTb Nepexofa OT MHAMBUAYaNTbHO-
ro nogéopa ¢aroB Ofis JNIe4eHUss OTAENbHOro nauueHta K
pa3paboTke 6onee o6LLMX NOAXOO0B, UCKITOHAIOLLMX, B TO Xe
Bpemsi, BO3MOXHOCTb B3aUMOLENCTBNA dharoB pasHbiX BUOOB
C HeraTBHbIM 3hhekToM. Hamm 060CHOBaHO 1 MPeanoxXeHo
co3faHve 1 MpUMEHeHMe MOHOBMIOBbLIX CMeceln aros.
lMpoBeneHHOEe uCnbITaHWe in Vitro akTMBHOCTM CMecu haros
Bnga PB1 1 nx peKoMOGMHAHTOB B OTHOLLEHWW FPYNMbl LUTaM-
MoB Pseudomonas aeruginosa.
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XapakTtepucTuKa BUPYJIEHTHbIX
6akTepuocharos U nx nonucaxapva-
AenonumMepu3syroLmx oepmMeHToB,
aKTMBHbIX B OTHOLLEHUM pa3HbIX
KancynbHbIX TUNoB Acinetobacter
baumannii

Monoga A.B., WWHengep M.M., WarvH O.A.,
MuxawnoBa 10.B., CeH4yeHkoBa C.H., Ap6arckui H.I.,
Oé6pasuoBa E.A., MupowHukoB K.A., Kosnos P.C.,
KHupensb 10.A.

MockoBckuii (h3NKO-TEXHUHECKUV MHCTUTYT,
HonronpynHbiwi, Pocewiickasi ®egepauyms

Acinetobacter baumannii saBnseTca OOHUM K3 Haunbonee
3HaYMMbIX BO3OYOUTENEN BHYTPUOONBHUYHBLIX WMHAEKUMA 1
XapakTepusyeTcsi NMPUPOSHON PE3VNCTEHTHOCTBIO KO MHOMMM
aHTUOMOTMKaM, a TakXe CNOCOBHOCTLIO K MPUOBPETEHMIO BTO-
PWYHON YCTOMYMBOCTM K MHOOLIM AOCTYMHBIM HA CErOOHSALLHWIA
OEeHb Krnaccam aHTubakTepuanbHbIX npenapartos. [lonu-
caxapvHas Karicyna, okpyxxatoLlasa knetkv A. baumannii, 3a-
wmLaeT 6akTepun OT OEVCTBUA KOMIMOHEHTOB MMMYHHOW CU-
CTEMbI, BbICYLLMBAHWNA U HEKOTOPbIX aHTUMMKPOOHBIX areHToB.
BapurabenbHocTb cocTaBa reHoB B XpPOMOCOMHOM K-rokyce
(KL), oTBevatoLem 3a GUOCMHTES KarCyrbHbIX MOnMcaxapunos
(KMC), obycnoenmeaeT 60MbLLIOE CTPYKTYPHOE pa3Hoobpasve
kancyn A. baumannii. KNC aBnsioTca nepBoHayanbHbIM pe-
uentopom gns A. baumannii-6aktepnodaros, B reHoMax KOTo-
pbIX 3aKOAMPOBaHbI Monucaxapua-genonumepusyoLme dep-
MeHTbI (aenonumepasbl). ViIMeHHO genonumepasbl y4acTBYOT
B pacwenneHnn KMNC cTporo onpeneneHHom CTPyKTypbl, 06e-
crieunBas cneumguyeckoe B3avMopencTeme H6aktepmocaros
C NpeacTaBUTENAMU KOHKPETHbIX KancyrbHbIX TUNoB (K-T1noB)
A. baumannii.

B paHHol pa6oTe Mbl NpeacTaBiseM XxapakTepucTmky BUpY-
NEHTHbIX 6akTepnodaros, cneunu4eckn UHMEULIMPYIOLLIMX
Heckonbko K-tunoB A. baumannii: K2, K9, K32, K37, K44, K47,
K48, K87 n K89. ®arn knaccumumpoBaHbl kak NpeacTaBuTte-
nm cemenicte Podoviridae n Myoviridae otpspa Caudovirales.
[na Bcex uccrnegyembiX 6akTepuasibHbIX BMPYCOB W3Y4eHbl
6Uonornyeckmne CBOMNCTBA U CTPYKTypa reHOMOB. [eHbl, OTBET-
CTBEHHble 3a CUHTE3 hepmMeHToB, pacwennaowmx KMC
A. baumannii, \GEHTUPULMPOBAHbI, KITOHMPOBaHbI B Na3Mua-
Hble BEKTOPbl 3KCMPEeCccun, Mnosy4eHbl PEKOMOUHAHTHbIE MPo-
OyKTbl. [Ona BblcokocneunguyHbIX aroBbix Aernonuvepas
YCTaHOBJIEHbI NPOAYKTbI PacLUernsieHns KarcymnbHbIX nonmca-
XapuaoB U ornpefeneH MexaHnam nx OencTeus.

Mbl nonaraem, 4To faHHaa paboTta crnoco6CTByeT hopMu-
POBaHMIO MOLLHOMO 3adena [Ansi BO3MOXHOI0O NMpakTU4eCKoro
NPUMEHEHUS Kak caMux 6akTepnodaros, Tak U Koampyembix
NMU 6eJ'IKOB, aKTUBHbIX B OTHOLUEHWN pa3HbIX K-tvnos
A. baumannii.

daronHgukKaumsa 6aktepumn popa
Staphylococcus

Mynbyeposckas J1.I., CBepkanosa A.I'.,
3onotyxuH C.H., Bacunbes [1.A.

VibsiHOBCKWV rocynapCTBEeHHbIV arpapHbivi yHUBEpPCUTET
um. MN.A.CronbinuHa, YnesHoBck, Poceuwiickas ®epepaumsi

KonnektneoM kadefpbl O6bIM NpoefdeHbl UccnefoBaHns
no ngeHtTndunkauum 6aktepuin poga Staphylococcus, Bbipe-
NeHHbIX N3 NaTONOrnM4ecKkoro Mmatepuana, B3sToro ot Mesikmx
JOMAaLLHMX XMBOTHbIX MPU 3ab0neBaHnsaX pasfvyHbIX opra-
HOB 1 CUCTEM— BCero 6bI10 nccnegosaHo 17 nonesbix nNaTo-
reHHbIX LUTaMMOB 6akTepui poga Staphylococcus.

Ons npoBefeHuns uccnepoBaHuii ObIM UCMONb30BaHbI
6akTepuodarun Staphylococcus ¢ NUTUYECKON aKTUBHOCTbIO
He HMxe 3 x 107 no MNpauus, paHee BblAeNeHHbIE HAMU U3 06b-
€KTOB OKpYy>aroLlern cpefbl Takmx Kak: noysa u3 saroHa AJis
nowagen 1 Necok AeTCKUX MecoYHuL,.

MpumeHas cTpory cneunguyHOCTb MCMNONb30BaHHbIX
Hamn GakTepmodaroB Mo OTHOLUEHMIO K 6akTepusm poga
Staphylococcus, B cBOMX uUccrnegoBaHusX Mbl UCNONb30Banu
meTon «CTekarowiasa kanns», ans YCKOPeHHON naeHTudmka-
LW Ha3BaHHbIX MUKPOOPraHn3MoB.

PesynbTtaT nccnegosaHuii cHMTanm NoNoXUTENbHbIM, €CIN
Ha MecTe HaHeCeHWs x0T 6bl OQHOIO U3 LUTaMMOB haros Ha
ras3oHe CM/OLIHOrO pocTa MCCNepyemMon KynbTypbl 06pas3o-
BblBasiaCb Npo3payHas 30Ha nn3nca co BTOPUYHLIM POCTOM
harope3nCTEeHTHbIX MUKPOOPraHM3MoB unn 6e3 Hero, a
Takxe o6pasoBaHuMe CTePUIIbHBIX NATEH — HEraTUBHbLIX KOJO-
HUA chara. OTpuuaTenbHbIM cHUTanu pesynsrar npu oTCyT-
CTBMM 30H JIM3UCA Ha ra3oHe pocTa MUCCredyemMon KynbTypbl
6akTepui popa Staphylococcus n OTCyTCTBMM NM3MCA B KOH-
Tpone. Npy NONOXNTESNIbHOM pe3ynbTate KynbTypy OTHOCUIIU
K popy Staphylococcus.

Buonorun4yeckue csouctsa tharos 6akTepumn
popa Staphylococcus

Mynbyeposckas J1.I., Ceepkanosa [.I"., 3onotyxuH C.H.,
BacunbeB 4.A.

VIbSIHOBCKWV rocy[apCTBEHHbIN arpapHbIvi yHUBEpCUTET
um. M.A.CronbinvHa, YnbsHoBck, Poccwvickaa ®enepaums

Hamu 6binv npoefeHbl UcCnefoBaHust Mo MHAMKaLUKU Y
naeHTndmrkaummn 6aktepunodaros Staphylococcus B no4se n3
3aroHa pna nowaped M necke [eTCKMX MNEeCOoYHML,
n. OkTA6pbCckuin. Hamun 6binn 06cnenoBaHbl: 3aroH ans no-
Lwagen v 6 neco4H1L B pesynsraTe NpoBeAeHHbIX NCCrefoBa-
HWIA 6bINO BblgeneHo 2 wramma daroe Staphylococcus. Y
BblOeNEeHHbIX haroB 6bINN U3yYeHbl criegytoLlime 6uonormnye-
CKMe CBOWCTBA: MOPAONOrns HEraTUBHbIX KONOHUN, NUTUYeE-
CKasi akTVBHOCTb, AMANa3oH JIMTU4ECKON aKTUBHOCTM U cnew-
NPUYHOCTb.

Mopdonoruto HeraTMBHbIX KONIOHUIA haroB U3yyanu MeTo-
OomMm arapoBbix croeB no [pauus npu nocese Ha MIIA.
HeratvBHble KonoHuu, o6paldyemble 6GakTepuodaramm
Staphylococcus, Hamun O6binnM pasfeneHbl Ha ABa Tuna:
1 TMN — NPo3payHble HeraTUBHbLIE KOIOHUW OKPYIon hopMbl

al
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C poBHbIMY Kpasmu B guameTpe 0,5-1,0 mm (dar ST-1) n 2-n
TUMN — KPYrNble KOIOHMN C HEPOBHLIMU KpasmMu, 6e3 BTOPUY-
Horo pocta, B avametpe 2,0-3,0 Mm npo3payHbie, 6e3 BTO-
pu4Horo pocta (cpar ST-2).

BblgeneHHble 6akTepuodhbarn obnagann pasHon nuTuye-
ckom aKTMBHOCTLHO. Mayyaembie 6akTepuodgaru
Staphylococcus nposiBnsanM nUTNMYeCKy akTMBHOCTb ST-1 —
2,7x 1081 ST-23 x 10".

0Ona n3y4eHns guanasoHa NUTUYECKOW akTUBHOCTW, Bbl-
JeneHHbIX haroB ucnonb3oBanu 17 wTammoB 6akTepui
pogja Staphylococcus. OnbITbl Mokas3anu, 4TO W3y4aembie
harn xapakTepuadyrTcs pasHbIM CMEKTPOM JIMTUHECKON aK-
TUBHOCTM.

BupoBas cneundu4HoCcTb haroB MMeeT 60MbLLOE MpaKTu-
Yyeckoe 3HaveHwe 1 ucnonb3dyetcsa ansa auddepeHumalmnmn
6akTepun. OnpegeneHve NPOBOAMIM HA arapoBbIX Cpepax
nyTeM HaHeceHus dpara Ha ra3oH KyneTypbl. Darn 6akTepui
poga Staphylococcus 6binn CTPOro cneuuguyHbI.

Ha ocHoBaHuWM MNOny4eHHbIX Pe3yfbTaToB, Mbl CHATAEM,
YTO BbleSIeHHble 6akTepuodarn MOXHO MCnonb3oBaTb AJ1A
NPOBEAEHNA MHOMKAUMUM U UAeHTUMKauun 6aktepun poga
Staphylococcus B pa3nun4HbIx o6bekTax.

daru 6aktepun popa Serratia HaNKaTopbl
6aKTepumn

Mynb4yepoBckas J1.M., Echpenitoposa E.O.,
Bacunbes [.A., 3onotyxuH C.H.

VIbSIHOBCKUV roCy[apCTBEHHbIVI arpapHbIv yHUBEPCUTET
um. N.A.CronbeinuHa, YnesHoBck, Poccuvickas ®enepaums

BakTepunodarn MOXHO UCronb30BaTh Kak CaHUTapHO-Mo-
KasaTesnbHble MUKPOOPraHu3mbl Npu ekasnbHOM 3arpssHe-
HUM OOBEKTOB MO CregyrlmMm npuydnHam: 6aktepuodaru
BbIOENAOTCA U3 CTOYHbIX BOA C TON Xe 4acTOTOM, 4TO MHOrMe
SHTEPO-MaToreHHble BUPYCbl; OHN MMEIOT CXOACTBO C 3HTEPO-
BMpyCcamy MO YCTOMYMBOCTU K XMMWYECKUM BeLLecTBaM WU
npocToTa METOA0B O6HapPYXXeHUs 6akTepuodaros.

Llenblo Halwmx mccnegoBaHU MOCNYXWUIO MPUMEHEHNE
(haroB kak MHOMKATopoB H6akTepuin popa Serratia B 06bekTax
OKpY>XaroLLer cpefibl Takux Kak 3emrnsi, Necok 1 naTonornye-
CKWUIA martepwmarn.

[ns nccneposaHuin 66111 0To6paHbl NPobbl 3EMAU 1 Necka
no obHapyxeHuo 6akTepuin popa Serratia. VlccneposaHus
NpOBOAMIIN MO KNACCUYECKUM METOANKaM.

[MoceBbl ccnegyembix Npo6 NPOM3BOAWIN B BYNIbOH C UH-
OVKaTopHbIMW LUTaMMaMn rOMOJIOrMYHOro popa Serratia, a
3aTeM fenanu rnocesbl Ha MMOTHYIO NUTaTENbHYO cpedy Mo
metomy pauma. MNocne MHKY6UpoBaHUSA NOACHUTLIBAKOT KO-
JINYECTBO HEraTMBHBIX KOSIOHWI, KOTOPOE COOTBETCTBYET KO-
nnm4ecTBy (haroBbIX KOPMYyCKyn B Marepuarsne n nepec4ntbisa-
M Ha 1 n. 3T nccnenoBaHna MOryT ObiTb MPOBEAEHbl B
no6or 6akTepmonormyeckor naéopaTopmm B TedeHne 18-24
4acoB MPW UCMONb30BaHMMN MPOCTbIX NUTATESbHbIX CPEL U He-
CNOXHOro 06opyfnoBaHus. B pesynbtate nNpoBeAeHHbIX UC-
cfiefoBaHuin 6bI510 BbIGENEHO U CENEKLMOHNPOBAHO 2 6aKTe-
puodpara: 1 n3 necka n 1 U3 3emnu.

N3 Tex xxe npob necka un 3eMnu Takxe BblAENANIN MUKPO-
opraH13mbl, NpuHaanexatume k pogy Serratia KynsTypanbHbIM

MeTof#oM. B pesynsrate npoBefeHHbIX UccrnenoBaHui 66110
BblAeneHo 2 wramma 6aktepuin: — Serratia marcescens.
lMpoBepeHHbIE UCcnenoBaHMsa NOATBEPXKAAIOT 3HA4YEHNE Gak-
TepuogaroB Kak caHUTapHO-NoKasaTesnbHbIX MUKPOOPraHm3-
MOB.

OnpepeneHne KONUYECTBEHHbIX
napameTpos noctaHoBku PH® c c¢pharamu
K. oxytoca

CapptavHosa IN.P., Bacunbes .A., 3onotyxuH C.H.

VrbsiHOBCKWV rocynapCTBEeHHbIV arpapHbivi yHUBEpPCUTET
mm. M.A.CronbinuHa, YibsiHoBCK, Poccuvickasi ®epepauyus

Llenb nccnepgosaHua 3aknoyanace B nogbéope ontumMarb-
HOro, MMEIoLLEro AMarHoCTUYecKoe 3Ha4eHne, KoIM4YecTBeH-
HOro nokasarens noctaHoBkn PH® ons obHapy>xeHus 6akTe-
pui Buga K. oxytoca. B kayecTBe uccrnegyemoro marepuana
ncnonb3oBany MIMB, KOHTAMWHUPOBaHHBIN MHONKATOPHbLIMU
wrammamm K. oxytoca (dar Kox-9 YICXA — wramm
K. oxytoca 86, dar Kox-11 YICXA — wramm K. oxytoca 124).
OnTtumanbHbiM BpemeHem PH® cuntann Bpems 3Kcnosuumm
MaTepuana ¢ arom, KOTopoe no3Bonsano ob6ecneynTs MHON-
Kkaumto 10 knetok B 1 M.

Mop KonM4ecTBEHHbIM MoKasaTenem NMoHUManuM ypoBeHb
HapacTaHusa TuTpa dara no CpaBHEHMIO C KOHTponeMm. B ka-
YyecTBe wuccnegyemoro matepwana wucnons3osanu MIB,
KOHTaMWUHUPOBAaHHbIA 18-4aCcOBbIMU MHOWKATOPHBLIMU KYb-
Typamm K. oxytoca B pa3HbIx 3apaxaloLmx KOHLEHTpaLusX.
B kon6bi ¢ 50 mn ctepunbHoro MIMB BHocunn 1 mn Havka-
TOpHbIX WTammoB K. oxytoca B koHueHTpaumm 10 — 10 M.k./
MJ1, COOEPXNMOe nepemelnsann B TedeHne 10 muH. Ons
KaXXJoro passefeHns B Konbax rotoBunu pag n3 Tpex npo-
6upok: Nel — Ha npucyTcTBME hara B CMeCcu C uccrnegyembimM
maTepuanom; Ne2 — KOHTPOSb Ha NPUCYTCTBUE «CBOOOLHOr0»
hara; Ne3 — KOHTPOsb TUTPA MHAMKATOPHOro dara. MNpobunpkn
TepmocToTmpoBanu npu 37°C B TeyeHne 5 yvacos. locne
3TOr0 CofepXumoe NPoBUMPOK PasBoanSIv MSCOMENTOHHbIM
6YNIbOHOM A5 MOJYHEHUsi COCHUTLIBAEMOrO Y1Ca HeraTue-
HbIX KONOHWUK, nNporpeeanu B TedeHne 30 muH (60°C), 3aTtem
ncecnegosanv MeToOM arapoBbix Coes. Halluku ¢ nocesamm
KynbTvBMpoBanu B TepmocTtate npu 37°C B TedeHue
16 yvacos. [Ana y4eta pesynbTaToB MOACHUTLIBANIM KOMMYe-
CTBO HeraTMBHbIX KOSIOHMIM 6GakTepuocdhara, BbIPOCLUMX Ha
NNOTHOM nNuTaTenbHOM cpepe. Kputepumn oueHKM nokasare-
nen PH®: ysennyeHne B 2,5 pasa — COMHUTESNIbHAA OLIEHKa
PH®; yBennyeHne B cpaBHEHMU C KOHTporem OT 3 Ao
5 pa3 — crnabononoxurensHasa oueHka PH®; yBennyeHve cabillie
5 pa3 — nonoxwrensHas oueHka PH®; ysennyeHne 6onee 4em B
10 pa3 — pe3ko nonoxurensHas oLeHka PHO.

PacueT HapacTaHusa TuTpa dara npousBoauaIn NyTem
CpaBHeHMA Ymcna KonoHun Ha yatwke Nel (onbiTHas) n Ne3
(koHTpONb TUTpa para). B cnyyae o6Hapy>xeHusa B uccne-
JyeMomMm maTtepmane «cBo6ogHoro» dara (nM3mc nHamka-
TOPHOWM KynbTypbl B Yallke Ne2) peakuuio He y4uUTbIBasMW.
MpepBapuTenbHOro «nogpalwimMBaHua» Martepuana He
npegycmartpusanocb. B pesynbtate npoBefeHHbIX nccne-
[OBaHWn Hamu 6bINO YCTAHOBIEHO, YTO KONMMYECTBO haro-
BbIX YacTuy 6ofiee 4Yem B 5 pas npesbiLIaeT KONMYECTBO
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haroBbIX KOPMNYCKYS B KOHTPOJNbHbIX Npobax, Npu KoHTa-
MuHaumm MIB 6akTepusamn Buga K. oxytoca B KOHLEHTpaLUn
10 m.k./MA1 gns dara.

OnpepeneHne oNTUManbHOro BpemMeHu
noctaHoBku PH® ¢ cdharamu K. oxytoca

CapprtavHoBa IN.P., Bacunbes [1.A., 3onotyxuH C.H.

VIIbSIHOBCKWV roCcy[apCTBEHHbIV arpapHbivi YHUBEPCUTET
um. N.A.CronbinuHa, YnesHosck, Poccuvickaa ®epepauyms

Llenb nccnepoeanuna 3akno4vanach B onpepeneHne ontu-
MasbHbIX BpeMEHHbIX napametpoB PH® ana wnHavkauum
6akTepun Buga K. oxytoca. B nccnepgosaHusax ncnonb3osanm
cTporo cneumduyHbie K K. oxytoca carn. B kavecTBe nccne-
gyemoro martepmana mcnonb3osanu MIMNB, koHTaMWHMPOBaHK-
HbIM MHOMKaTOpHbiMM wWwTammamu K. oxytoca (dpar Kox-9
VYICXA — wrtamm K. oxytoca 86, char Kox-11 YITCXA — wtamm
K. oxytoca 124). OntumanbHbiM BpemeHem PH® cuutanm
BPEMs 3KCMO3nUmMmn MaTepmana ¢ parom, KOTopoe No3BOSAN0
o6ecneynTb nHgnkaumio 10 MUKpPOOGHbIX KNETOK B 1 Mr.

MccnepoBaHna BKOYanu 2 cepun OnbITOB:

1) Wcnonb3oBaHve meTofa npenBapuTenbHOro «nogpa-
wmBaHua» — npun Temneparype 37°C B TeveHuve 5, 6, 10, 16,
24 yacos. [Ins BO3MOXHOCTN NOACHETa HeraTMBHbIX KOMTOHWI
(para yallkn 3aceBanv METOLOM arapoBbiX CNOeB (MOCeBbl
KynbTBuposanu npu 37°C B TeyeHne 16 yacos). B pesynbra-
Te UCCNefoBaHN yCTaHOBNEHO, YTO MeTo PH® ¢ npengsapwu-
TeNbHbIM «MOAPALLMBAHMEM>» WUCCIIeQyeMOro marepuana B
Te4yeHne 5 4 no3sonseT obHapyxuTb 6akTepun snga K. oxy-
toca B konunyectee 10 M.K./M11, BpeMsl NpoBeAeHns nccnepo-
BaHWI coCTaBnseT 26 4Yacos. YBenn4eHne BpeMeHu «nogpa-
LmBaHua» uccnegyemoro matepvana go 16 yacoe nos3sons-
eT 06Hapyxutb 6aktepum Bupa K. oxytoca B KOnu4ecTtse
10 M.K./MN C YyBenMYEeHMEeM CPOKOB WCCMefoBaHus [ao
37 yacos. «[logpalymsaHne» matepuana B Te4eHne 24 4acos
CYLLIECTBEHHO HE MOBNUANO Ha peadynsratbl PHO.

2) YBenuyeHve BpeMeHN KOHTaKTa nccrnegyemMoro matepu-
ana ¢ 6aktepuocpbarom o 5, 6, 10, 16 n 24 yacos. Yepes
BbIOPaHHbIN Mepuop, MHKybauumn, NpobupKn BbIHUMANM un3
TepMocTara, cofgepXxumoe B Konuyectee 0,25 mn BHoCUu B
nNpo6upku ¢ 4,5 Mn 6ynboHa A8 NONy4eHNs COCHUTLIBAEMOrO
yMcna HeraTtuBHbIX KONMOHMI. Bce onbiTHble Mpobupku npo-
rpeeanu Ha BopgsaHou 6aHe npu 60°C B TeyeHne 30 MUH,
3aTeM nccnegoBanyM METodoM arapoBbix cnoes. VHky6auus
nccnegyemoro matepuana ¢ ¢garom Kox-9 YICXA n Kox-11
VYICXA B Te4veHve 5 4 no3BonsgeT o6HapyXnTb 6akTepumn na-
y4aemoro Buaa B KoHueHTpaumm 10 m.k./Mn 3a obLee 3artpa-
ynsaemoe BpeMsa 21 yac, 16-4acoBas 3KCno3nLma matepua-
na ¢ aramm xapakTepu3yeTcs OOUHAKOBO BbICOKOW YyB-
CTBUTENBHOCTLIO peakumn (10 M.K./Mf) C yBENNYEHUEM cpo-
KOB MccnegoBaHusa o 32 4acoB.

Takum o6pa3om, Hambonee OMNTUMANbHbIM SABMASETCS
pexum PH® npu umHKybaumm wuccnegyemoro matepuana
¢ charom B Te4yeHne 5 4acos, NOCKOSIbKY MO3BONAAET O6HApY-
XuTb 6akTepum Buga K. oxytoca B konudectse 10 M.K./Mn 3a
22 yaca (21 yac (Bpemsa nccnemosaHu) + 1 yac (Ha nocta-
HOBKY 9KCMEPUMEHTA)).

MepcneKTuBbI UCMOJIb30BaHUSA
6akTepuocharoB B 3anagHou meguumHe

CanepkuH H.B., Scholten R.J.P.M., YaHbiwieBa P.®.

Vuusepcutet Y1pexta (Utrecht Universiteit), YTpexT,
HugepnaHgbl;

TMpuBOmMKCKV MccrieqoBaTesibCKMi MeEANLIMHCKNM
yHuBepeutet, HmxHumi Hosropon

Oco6oe 3Ha4eHne 6akTpeprodarn (B®) ctanm npmobpeTatb
Ha (hOHe pacrpOCTPaHEHUS MHOXECTBEHHOW PE3MCTEHTHOCTU
6aKTepuii K aHTMOMOTMKaM 1 CBA3AHHOMO C HEW pocTa 3abonesa-
€eMOCTV 1 neTanbHOCTU. B® cTany oTHOCUTL K NEPCOHMULIMPO-
BaHHbIM NTeKapCTBEHHbIM CPeACTBaM, KOTOPbIE MPOXOASAT CBOE
BTOpPOE POXAEHWE, UK MOBTOPHOE BHeppeHue. MHorne uccne-
[OBaTENN CXOOATCA BO MHEHMK, 4To B® npepctonT npontu no
CBOE06Pa3HOMY LLIENIKOBOMY NYTW K MPUHATUIO 1 NMOSTHOLEHHOMY
BHELPEHMIO B 3gpaBooxpaHerne Esponbi, CLUA v T.n. dakTops,
onpenensLLme passuTme harotepanum B 3anagHon MeguLmHe,
MOXHO 0603Ha4UTb TaK:

— HOpPMaTUBHbIE U PETUCTPALMOHHBIE CIIOXKHOCTY;

— MOpasIbHO-3TUYECKME aCMEKTbl (STUHECKM oOnpaBhaHHas
harotepanus). OCHOBHOV MOpPasibHOV MPOBGIIEMON, CBA3aHHOW C
neveHnem bO, saBnseTca orpaHnyeHre JocTyna K He 60MbHbIX
B 3anafgHbIX CTpaHax C y4eTOM ee O4eBMOHOro MoTeHumana rno
©XErofHOMy CMaceHWo ThICAY XXU3HEW;

— OoTHoweHne Kk B® capmnpounssoautenel (MHBECTUPOBA-
HVe, MaTeHTOBaHVe, 3alumMTa WHTENNEKTyaslbHOW COBCTBEHHO-
cTn);

— HenoHUMaHve MeaLMHCKMMM paboTHUKaMU, KpUTUKaMK 1
TMLEH3VPYIOLLMMM OpraHamm 61onornyeckmnx 1 yHKLMOoHasb-
HbIX 0co6eHHocTen B®d, a Takke 0CO6EHHOCTN TEPMUHONOTUN;

— HexBaTKa [aHHbIX 0 6e30MacHOCTV OTAENBHOro hara u
onpeaeneHHoro haroBoro npenapara, BKtoYas LUTOTOKCUY-
HOCTb;

— Heo6XOAMMOCTb NPOBEAEHUSI MOMHOLEHHbIX KIMHUYe-
CKMUX WUCMbITAHUN, B 4YaCTHOCTU ABOWHbIX CrenbiX niaue6o-
KOHTPONMpPYeMbIX UCCNEfOBaHNIA;

— HeraTMBHOE BOCMPUATME KavecTBa WM CTWUNS COBETCKMX
Hay4HbIX Ny6nMKaumin, HECMOTPS Ha COAEpPXalLylCcs B HUX
None3Hyo NHPOPMaLMIO;

— OrpaHUYeHHbIA JOCTYN (MM ero OTCyTCTBME) K TeKCTam
OPUrMHamNbHbIX WCCNEAOBaHWIA, BbIMOMHEHHbIX B Poccun u
cTtpaHax 6biswero CCCP, wwnu pesiome ux crater. 3T1oT
(haKTOp OCMOXHSET BbINOMHEHME MOSTHOLEHHbIX CUCTEMATU-
YeCKMx 0630pPOoB.

Takum 06pa3om, akTVMBHbIE AUCKYCCUU, MHOTOUYMUCIEHHbIE
TemaTnyeckue 0630pbl NUTEPaTypbl, Ny6nunkyemslie B EBpone
n CLUA, koHe4Ho, obneryalT NoHMMaHMe 3anagHbiM Meau-
LIMHCKMM COOOLLIECTBOM OCOBEHHOCTEN mncnonb3oBaHus Bd.
B TO Xe Bpems, fIBHble TpygHOCTWU (hapMaLeBTU4ECKOro,
METO[O0SIOrMYECKOro, 9TM4ECKOro NnaHa) C OLEHKOW HaKOMMeH-
HOro B MUpE OnbITa B 0651aCTV Ucnonb3osaHns B 3actasnstoT
BHOBb MPOLMTUPOBATL BOMPOC, NocTaBneHHbI Debarbieux L. et
al (2016): «Kakoi pomkHa 6bITb CMEPTHOCTb, Noka bd 6yayT
paspeLlueHbl K MUCMONb30BaHUIO paau CrnaceHUs XU3HEN?».
TecHoe MexayHapogHoe COTPYAHU4YEeCTBO OydeT Crnoco6-
CTBOBATb OCMbICMEHMIO MOMb3bl ¥ OFPaHUYEHUI haroTepanum.
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Bo3pacTHaa guHamMmuKa TUTpa
6akTepuocharoB E.coli nuwiesaputesibHOro
MUKPOOGUOLIeHO3a LbINAAT NnepBbixX 38 AHen
XKU3HU

Cko6nukoB H.3., Ocenuyk [.B., MockaneHko E.A.,
3umuH A.A.

KpacHopapckmvi Hay4HbIVi LEHTP M0 300TEXHUN U
BeTepuHapuun, KpacHogap, Poccurickas ®efepaums

[MpoBeneHo nccnenoBaHne M3MEHEHWs TuTpa GakTepuo-
paroB E.coli (konn-gparoB) nuLLIEBaAPUTENBHOTO MUKPOOUO-
ueHo3a y 15 upinnar B Bo3pacte oT 4 go 38 gHei. MNpobbl
oTéMpannCb MHAMBUAYaNbHO Y KaxAOW MTuUubl, 6-KpaTHO C
nHTepaanom 6-8 gHen. ObLuee KONMYECTBO MCCNeqoBaHHbIX
npo6 coctaemno 90.

[Mocne ot6opa npobbl B3BELUMBANMNCH, PECYCNeHANpoBa-
nMcb B 6ydhepHOM pacTBope ¢ [o6aBIEHMEM WMHIMOUTOPOB
6aKTepuanbHOro pocta, LueHTpudyrmposanmce. N3 nony4ex-
Horo cynepHaTtaHta genanu ceputo 100-kKpaTHbIX pasBefe-
HWI, N3 KOTOPbIX MPOM3BOAUIIM BbICEB HA KynbTypy nabéopa-
TopHOro wramma E. coli B meTogom arapoBbiX CNOEB C UC-
Nnonb30BaHMEM TBEPHAON M MANKOM arapu3oBaHHbIX cpen LB.
Mocne nopcyeTa ob6bpasoBaBLUMXCS ORALIEK TUTP haroB B
o6pasue paccunTtbiBanu B Ig BOE/mn.

B pesynbrate nccnenoeaHusa nonyveHa KkapTvHa guHamu-
KW TUTPa KoNu-haros y LINAAT nepebiX 38 OHEW XU3HKU, 4TO
npeacTaBnsaeT co60i HOBbIE AaHHble, NONE3HbIe KaK s 06-
LLlero NoHMMaHUsi CTaHOBMIEHUS MULLEBAPUTESIbHOMO MUKPO-
6uoLeHo3a NTUL B OHTOreHese, Tak U [Ans onpefeneHuns
KPUTUHYECKNX NEPUOLOB PasBuTUS NpU NPUMEHEHUN BETEpU-
HapHbIX Npenapartos.

UccnenoBaHne BbIMOIHEHO Mpy hMHAHCOBOVI MOAAEPXKKE
POOU n agmuHncTpaymmn KpacHogapckoro Kpasi B pamkax
Hay4Horo nipoekta Ne 16-44-230855-p_a; The reported study
was supported by RFBR and administration of Krasnodar
region, research project No. 16-44-230855.

CpaBHUTENbHbIM aHaNU3 MONEKYNAPHO-
reHeTU4ecKon CTPyKTypbl SEA- n
ETA-koHBepTUpYIOLLUNX 6aKTepuocparos
Staphylococcus aureus

Ckpsi6uH 10.M., Kucnuukuna A.A.,
Kopo6oea O.B., BoryH A.l'., A6aes .B.

lFocynapcTBeHHbIN HayYHbIN LIEHTP NPUKAaaHOMN
MUKpo6uonorim n 6uotexHonoruy, O60/1eHCK

YMepeHHble 6akTeprodary NpUCyTCTBYIOT B 6OMbLUMHCTBE
6akTepuii. Hacto nopo6Hble GakTepuodarn HeCyT B CBOEM
FEHOMbI reHbl TOKCUHOB, C MOMOLLIbIO KOTOPbIX OCYLLIECTBSET-
Cl KOHBEpcHs 6aKTEpPUU-XO3aMHa B MaTOreHHbIi MUKpoopra-
H13M. OfHMMK 13 Taknx 6akTepuodaros ans S. aureus sBMs-
totca SEA- n ETA-koHBepTupytoLme 6akteprodaru, cnocoo-
Hble KOHBEPTMPOBATb LUTaMMbl S. aureus B NpoayLmpytoLLme
9HTEPOTOKCWH A (SEA) unu akcconnaTtmeHbin TokcuH A (ETA).
B paHHOM nccnepgoBaHum 6bin NPOBEAEH CPABHUTENbHbIA MO-
NeKynsapHo-reHeTnyeckuii aHanma SEA- n ETA-koHBepTUpyto-
Lmx 6akTeprodaros B reHoMax S. aureus, BbIAENEHHbIX Npu

paccnegoBaHum BCMbILLEK MULLIEBLIX MHADEKLMIA 1 3Kcdonma-
TuBHOro gepmartuta B Poccun ¢ 2012 no 2016 rr.

[ns noncka KoHBepTUpyoLLMX 6akTeprodaros 66110 UC-
nonbL3oBaHO 36 MOMHOMEHOMHbIX CUKBEHCOB LUTAMMOB
S. aureus, BbiOeNEHHbIX BO BPEMS BCMbILLEK MULLIEBbLIX WH-
dekumii 1 akcponmaTnBHoro gepmartmra. Onsa novcka 6akre-
puocharos umcnonb3oBanu PHASTER. ToyHble koopauHarthbl
daros onpenensany ¢ NoMoLLbo novcka att canToB, B KOTO-
PbIX NPOVCXOONT MHTErpaumsa 6akTeprnodaros. AHaNOrMYHbIM
06pa3om 6bIT OCYLLIECTBIIEH MOUCK KOHBEPTUPYIOLLMX BaKTe-
puocharoB B reHomax S. aureus, npegcrasneHHbix B GenBank.
Ona novncka SEA-KoHBepTMpYOLLMX 6akTepnodaros UCMosb-
30Banv TOMbKO MOMHOpPa3MepHble MEHOMbI, TakK Kak cpeau
OpadT-reHOMOB MPUCYTCTBYET O4YeHb OGOJbLIOE KONMMYECTBO
LUITaMMOB, HECYLLMX reH 3HTepoTokcuHa A. Becero B GenBank
6b110 06HapY>XeHO 49 NonHopa3MepHbIX FeHOMOB S. aureus,
HECYLLMX reH aHTepoTokcuHa A. 13 35 reHomoB 6binn nony-
YeHbl nocnegoBartesibHoCTM SEA-KOHBEPTUPYIOLLNX 6aKTepu-
ocharoB, Takxe 6bino BbigBNEeHO 9 SEA-kKoHBEpPTUPYIOLLMX
¢aroB B reHOMHbIX MOCEAOBaTENLHOCTAX BO36yauUTENen
BCMbILLEK NULLEBBLIX MHpeKumin B Poccun. MNpenctaBneHHOCTb
reHOMOB S. aureus, HeCYLLMX reH 3KCAOoNMaTMBHOro TOKCUHa
A, ropa3go MeHblle, BCero 6bi10 BbiiBIeHO 60 reHoMoB
S. aureus, meroLLMX OaHHbIA reH. ETA-KoHBepTHpytoLLme 6ak-
Tepvodharn yaanock BblgenuTb U3 45 reHomMoB, NpeacTaBeH-
HbIX B GenBank 1 13 15 reHomoB S. aureus, BblaefNIeHHbIX BO
BpeMs BCnblwek B Poccun. [na Bcex BblAENeHHbIX 6aKTepuo-
charoB npoBedeH PUNOreHeTUHECKUIA aHanm3 n MaeHTMULn-
poBaHa cTpykTypa. Ona SEA-koHBepTupytoLmx 6akTeproda-
roB ObINO BbISIBNIEHO [Be OCHOBHbIe rpynnbl Npn (*)VIJ'IOFeHeTVI-
yeckom aHanuae. [Ana ETA-koHBepTupyoLwmx 6akTeprodaros
6bIN0 06HAPYXXEHO TPW OCHOBHbIE OUIIOrEHETUHECKNE FPYNMbI.
BbIn NnpoBegeH MONEKYNAPHO-rEHETUHECKUIA @aHann3 CTPYKTYp-
HbIX PEMMOHOB MOMNYYeHHbIX 6akTepnogaros.

Paborta BbinonHeHa B paMKkax oTpacsieBov
nporpammbl PocriotpebHaasopa.

OnbIT COBMECTHOrO NPUMEHEeHUs
6akTepuocharos n Nnpo6UOTUKOB OIS
NneYyeHns CoMeTaHHOW FMHEKOJIOrM4ecKom
M raCTPO3HTEPOJSIOrM4ECKON NaToNIorum

ConosbeBa WU.B., Tounnunua A.l'., Benoea U.B.,
XupHos B.A., BaHoBa T.I1.

Hwxeropogckuii HIW snugemmonorum v MUKpobuosiorum
umMm. akag. YI.H.brnoxuHowv PocriotpebHagsopa, HxHuvi
Hosropoga, Poccwvickasi ®enepayusi

CornacHo Hay4HoW nuTepartype, 6aktepvodaru ncnonbay-
10T B Ka4eCTBe MOHOTEpanuMn UM B KOMMJEKCE C aHTMOMO-
TMKamMu 1 copbeHTamu ANs NIe4YeHUs LUMPOKOro CnekTpa 3a-
60oneBaHui, CBA3AHHbIX C 6GakTepuanbHONW WHMEKLUMEN.
CyLuecTByOT Hay4Hble Ny6nmnKaLum, On1cbIBaroLLMe cCo4eTaH-
HOe npuMeHeHne aroB U NPOBUOTMKOB, OOHAKO MpaKTuye-
CKW BO BCEX Cnyvasx paboTta NpoBoaunace B Aga sTana — nep-
BbI 3Tan — dparotepanus, BTOPOW — UCTMONb30BaHME MpobuoTu-
KOB C LiefIbl0 3acesieHnst CaHNMPOBaHHOW 3KOTOrMYECKON HULLIL.
Beicokas ah(PeKTMBHOCTb COBMECTHOMO OOHOBPEMEHHOrO



MaTepuanbl HYeTBepTO# Hay4HO-MPaAKTUHECKON KOH(bepeHLMM C MeXAYHAPOAHbIM yHacTmem

NPUMEHeHNs aTux GronpenapaToB Obifia Noka3aHa Ha Cerb-
CKOXO3SINCTBEHHbIX XXMBOTHbIX.

B HHUN3M mm. N.H. BnoxmHol 6b1nv npoBeaeHsb! paboTbl
Nno COBMECTHOMY MPUMEHEHMIO daroB M NPOBUOTMKOB AOns
NeYeHNst XEHLUMH C HecrneumdrnyeckMMn BarMHuTamm n co-
NyTCTBYIOLLEN racTpPO3IHTEPOSIOrMYecKor naronornen. boino
0TO6paHO 62 >XEHLLUMHbI C XPOHUYECKMMU HeCneLmnpryeckn-
MU BarvHMTamm Wn racTPOIHTEPONIOrMYECKON NaTonorven
(racTpuT, racTpogyoOeHuT), COMpoBOXZAKLMMNCA ancomo-
30M KuweyHuka u snaranuuwa lI-lll ctenenn. Ona neyenus
XKEHLLMH OCHOBHOW rpynmbl (32 4YenoBeka) COBMECTHO Mpu-
MeHsnn 6akTepmnodarn (KOnMnpoTenHbIn, CTadUIOKOKKO-
BbIll, CUHEMHOWHbIN) N aBTOPCKUA CUHOMOTUK «LL-komnnekc»
nyTemM WHTpaBarnHanbHOro BBEOEHUSA CNpUHLEBaHNEM.
BHyTpb naumeHTkn nony4anun darun (MHTECTU-, KONMUMNPOTEN-
HbI, NMobakTepuodar) n NpobmuoTuk «LB-komnnekc», Bpe-
MEHHOI UHTepBan Mexay NpueMom cocTaensan 6 4acos.

JKeHLWMHbI rpynnbl CpaBHEHUS Ha (DOHE TpPafAULMOHHOM
6a30BOM Tepanun BarMHWTa C UCMOSIb30BAHNMEM aHTUCENTU-
4YeckUX U MPOTUBOMMKPOOHbLIX MpenapaTtoB BMeCTO haros u
npo6uoTrKa nony4anu nnauedo u NMOUIbLHO BbICYLLEHHbIE
NPO6UOTMKM NepoparsbHO.

[Moka3aHo, YTO B OCHOBHOW rpynne y BCEX MaLUEHTOK UC-
4esnn KIIMHUYEeCKMe NposiIBIeHNs BarMHWTa, Hopmannsosa-
nacb Mukpodpnopa Bnaranuia M KuiwedHuka. B rpynne
CpaBHEHMA Ha (POHE KITMHMYECKOrO YnydLlleHns y 68% >eH-
LWWH pernctpupoBanu amcémos enaranvwa I-ll ctenenu, o6-
YCIIOBJIEHHOIO CHWXEHMEM KOM4YecTBa MOJSIOHHO-KUCIIbIX
MUKPOOPraHn3moB, a B KMLLEYHMKEe Ha (hoHe Hopmanmaaumm
NaKkTo- 1 6udmnpodnopsl B 73% Habnogancs pocT Tex Xe
BnaoB YIM B 3Ha4MMbIX KOIMYECTBaXx, 4To U Npy NEPBUYHOM
o6cnenoBaHun. Taknm ob6pas3om, NokasaHa Bbicokast achdek-
TUBHOCTb KOMIJIEKCHOIO MpUMEHeHns 6akTepnodaros u
XWOKUX aBTOPCKUX NMPOBUMOTUKOB MPWU JIEYEHUN COYMEeTaHHOM
rMHEKONOMMYECKON N raCTPO3HTEPOSIOMMYECKOM NaTONormu.

OT60p NPON3BOACTBEHHO-NEPCMNEKTUBHbIX
MU30NIAITOB 3HTEpPO6aKTEepHbIX haros

CynbauHa E.B., Bacunses [1.A.,
MacTtuneHnko A.B., ®eokTucrtosa H.A.

VIbSIHOBCKUV roCy[apCTBEHHbIVI arpapHbIv yHUBEPCUTET
um. N.A.CronbeinuHa, YnesHoBck, Poccuvickas ®enepaums

Hamu 661110 BbIGENEHO U CENEKUMOHNPOBAHO 7 H6akTepuro-
(paros 6akTepuii Enterobacter spp. Mopconoruto HeraTmeHbIX
KOMOHMWI MOJTyYeHHbIX haroB MOXHO ObI1I0 pa3nenuTb Ha OBa
Tmna. K nepsomy otHocnu ugonatel E1, E3, E6 ¢ okpyrnibimu,
npo3payHbiMK 6e3 30H HEMOMHOMo NN3Mca KOMOHUAMMU, Ana-
MeTpoM 80 1 Mmm. Ko BTOpOMy - Kpyriibie Npo3payHble 6e3 30H
HEMorHoro nnanca, 0o 3—4 MM B gnameTpe KonmoHun, obpasy-
emble paramu E2, E4, E5, E7. Jlutnyeckasa akTMBHOCTb WC-
cnegyembix dparos Bapbuposana ot 1,2 +0,2x 107go 1,8 + 0,2
x 10" kopnyckyn B 1 mn no pauma n ot 107 go 107" no
AnnenbmaHy. Hambonblumm gvana3oHoM nnanca uayyvaemblx
KynbTyp obnaganu 6aktepuodparn E4 wn E7, cymmapHbin
CNeKTP KOTOopbIX cocTasnsn 6onee 95%. CneundmyHOCTb aew-
CTBUS BblOeNeHHbIX 6akTepuodaroB nposepsnace Ha 90
wrtammax 6aktepum — npegctasutenen popoB Klebsiella,

Citrobacter, Escherihia, Proteus, Yersinia, Salmonella, n pp.
OHTepobakTepHble H6akTepuodary cneunmpuyHbl No OTHOLLE-
HMIO K TOMOJOrMYHbIM 6akTepuam. Vdyyaemble darm obnapa-
11 BbIP2XXEHHOW YCTONYMBOCTBIO K BO3OENCTBUIO Temnepary-
pbl 4o 65°C n xnopodopmy B TedeHne 40 MUH.

AHanuaupys pesynbrarbl COBOKYMHOCTW MNPOBEAEHHbIX MC-
cnepoBaHuii 6akTepuodar E4 6bin oTobpaH Hamy ansa ganb-
Helwen paboTbl Kak Hanbonee npon3BOACTBEHHO-MEPCNEK-
TUBHbIN.

Ha ocHoBaHUM NOny4YeHHbIX CUKBEHCOBBIX JaHHbIX FeHoma
6bina cocTaeneHa kapta nuHenHon AHK dara E4. Onpe-
[eneHbl NPOAyKTbl 3KCNPECCUMN ero reHOB B COOTBETCTBUM C
M3BECTHLIMU aHanoramu. Ka4yecTBeHHbIN COCTaB MPOTEMHOB
n3dy4aemoro gpara cooTBeTcTBOBas 6€/1KaM aHHOTUPOBAHHbIX
aHasoroB, UMen YeTKMe roOMOSIOrUK HYKNEOTUAHOro M aMUHO-
KMCMOTHOro HabopoB. B cTpykType NnpoTemHOB Habnganoch
Hanmume Kak CTPYKTYPHbIX, TaK Y HECTPYKTYPHbIX KOMMOHEH-
TOB. Bbinu BbISBNEHbI NPOAYKTbI FTEHOB, HE UMEIOLLME HETKO
onpefeneHHbiX (yHKUMI (TMNOTETUYECKNE OENKK), MMEIo-
LMe aHanornm B aHHOTUPOBAHHBLIX FTEHOMax APYrnX SHTEpo-
6akTepHbIX GakTepuodparax. beina paspabortaHa cuctema
MOMNEKYNAPHO-TEHETUHECKON MHAMKALMM aBTOHOMHbIX reHe-
TUYECKMX 3NEMEHTOB B reHome 6Gaktepuodpara, akTUBHbIX
B OTHOLLEeHun Enterobacter spp ¢ ncnons3osaHuem MLP.

Mony4eHHble AaHHble MO3BONSAIOT PEKOMEHAOoBaTb GakTe-
puodbar E4, ona KOHCTpympoBaHUSA TepaneBTUHECKOro 6mo-
npenapara ¢ Lenbio NPOMUIaKTUKA 1N NIEHEHNS XeNy[oyHO-
KMLLEYHbIX 3a60/1eBaHNN MONOLHAKA CEeJIbCKOXO3ANCTBEHHbIX
XXMBOTHbIX U MTULbI

UccnenoBaHns nposogAaTcs npv nogaepxxke PODOU,
npoeKT «[eHoMmuka v 6Monorus KaHANM[AaTHbIX
bakTepmogharos fyisl Tepanum sHTepPobaKTepUabHbIX
MHGheKUymVi B BETEpUHapPHOV mepuumHe» Ne16-44-732038.

N3yyeHne 6MonornyecKux CBOMCTB
MpcuHno3Horo cpara Ye3-f2

CynbauHa E.B., Bacunbes .A.,
MacTtuneHko A.B., ®eokTtucrosa H.A.

VIbSIHOBCKWV rocy[apCTBEHHbIN arpapHbIvi yHUBeEpCUTeT
um. M.A.CronbinvHa, YnbsHoBck, Poccwvickaa ®enepaums

M3 06beKkTOB OKpyxatoLlen cpefbl (6onee 30 npob6 6bITo-
BbIX CTOYHbIX BOZ, BOA OTKPbITbIX BOJOEMOB, (heKanui Xu-
BOTHbIX 1 Ap.), HAMK ObINIO BbIOENIEHO U CENEKLMOHMPOBAHO
5 6aktepuocbaros 6akTepuin Y. enterocolitica. Onsa 6onee
NnoapO6HON XapaKTEPUCTUKN BblAENEHHbIX haroB Hamu 6binn
M3Yy4eHbl UX OCHOBHbIE 6MONOrMYecKune CBoCTBa. HeratneHble
KOMOHMM UX MMENU pasfivyHylo MOpdoNioruio, a AuanasoH
NINTUYECKOM aKTMBHOCTU cocTaensan ot 1,9 + 0,1 x 10° po
1,5+ 0,1 x 10'° no Mpauwma n ot 10° go 10° no AnnenbmaHy.
Ha ocHOBaHMKM Nony4eHHbIX AaHHbIX Mbl 0OTO6panu 6akTepmo-
dar Ye3-f2 ona ganbHenWwWmnx MccneqoBaHui Kak Hambonee
nepcrnekTusBHbli. BakTepuodary Ye3-f2 xapakTepHsl
6nswkoobpasyowme egnHnuel gnametrpom 1,0-1,5, npo-
3payHble, 6€3 30Hbl HEMOSTHOro NM3uca; NUTNYecKas akTuB-
HocTb 1,5+ 0,1 x 10" BOE/Mn no Mpauvsi n 10° no  Annenbmay.
CneKkTp ero nuTn4eckoro gencTens — 85%, 4To NPoBEpPeHoO Ha
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34 kynetypax Buga Y. enterocolitica. Ana nady4eHns cneum-
mnyHoCcTM GakTepuodpara 6aktepui Y. enterocolitica Ye3-f2
MO OTHOLLEHWIO K NpeAcTaBuUTensaM Apyrux CeEMencTs, pogos
1 BMOOB 6akTepuin ncnonbdosanu: Proteus vulgaris 6 wtam-
MoB, Klebssiella oxytoca 2 wrtamma, Staphylococcus aureus
4 wtamma, Pseudomonas aureginosa 4 wtamma, Y. pseu-
dotuberculosis 4 wTtamma, Escherichia coli 12 wTammos,
Enterobacter cloacae 3 wtamma, Rhodococcus equi 1 wram-
Ma, Listeria monocytogenes 20 wutaMmMOB. YCTaHOBMIEHO, YTO
nccnegyemMbli har He IM3MpoBan HU OfHY U3 UCTbITYEMbIX
KynbTyp W 06nafaeT BbIPaXXEHHOW BUOOCMELN(UYHOCTLIO.
JlaTeHTHbIV Nepnof BHYTPUKNETOYHOro passutus dara Ye3-f2
Ha KNeTkax MHOWKATOPHOW KynbTypbl PaBeH 22—23 MUHYTHI.
CpepHee KONMM4eCTBO HeraTMBHbIX KOMIOHWIM Ha Yalukax npu
BbiCEBE U3 4-01 Npo6upku ¢ 15 No 21 MUHYTY onbiTa paBHO
16, a npu BbiceBe € 24 No 60 MUHYTY U3 NATOW NPOBMPKN —
19,98. CpepnHssa ypoxarHocTb 6akTepunodara pasHa 1998:16
= 124,9 BMPYCHbIX YacTuL, HA OOHY MUKPOOHYIO KNETKY.

®ar Ye3-f2 o6nagaet yMepeHHON YCTONYMBOCTbIO K BO3-
OENCTBUIO Temnepartypbl 1 Xropodopma.

Ha ocHoBaHuWM Momny4YeHHbIX AAHHLIX Mbl UCMOSb30BaM
6aktepuodhar Ye3-f2 gna ganbHenwnin nccnegoBaHnii Bo3-
MOXHOCTW €ro MpUMEHEHUs B COCTaBe TepaneBTUHECKOro
6éuonpenapara.

UcenenosaHus npoBogsTcs npu nogaepxxke PODOU,
rpoeKT «['eHoMuKa v 6MosiIorvsi KaHaMA[AaTHbIX
b6akTeproharoB 4711 Tepanuy SHTepobaKkTepuarnbHbIX
UHbeKUyMVi B BeTepuHapHov meauLmHe» Nel6-44-732038.

Pa3pa6oTka cuctemMmbl nonMmMmepasHo-
LernHoun peakuum ans naeHtucpukauum
6akTepuocharoB Proteus spp., Yersinia
enterocolitica, Enterobacter spp.

deokTuctosa H.A., BacunbeB A.A.,
MacTtunenko A.B., CynbpguHa E.B.

VibsiHOBCKWVi rocyRapCcTBEeHHbIN arpapHbivi yHUBepeuTeT
um. IN.A.CtoneinvHa, YnesHoBck, Poccuvickas ®enepauus

B 60nblUMHCTBE Cfly4aeB OTHECEHWE HOBOro haroBOro
n3onsTa K U3BECTHOW rpynne BO3MOXHO Ha OCHOBaHUM MOp-
honornyecknx KpuUTepveB C MOATBEPXAEHWEM YaCTUYHbIM
CEKBEHVPOBaHMEM y4acTKOB reHoma. OfHako Ansi MaccoBOro
CKPVHWHra 6aKkTepuodaroB npu X BbIOENEHUM U CeneKumm
OH He fIBNSIeTCA OCHOBHbIM. B JaHHOM cnyyae onTumanbHbI-
MU 6ygyT ABNATbCA aMnIMUKaLMOHHbIE METOAbl, B TOM
ymcne nonmmepasHo-uenHasa peakums (MNLUP).

O6bekTbl uccnenoBaHusa — 6aktepnodarn Pr — 6 YICXA,
E4, Ye3-f2, BblgeneHHble N CENEKLMOHNPOBAHHbIE aBTOpamMm
B 2017 rogy aBTOPOB N3 OOBLEKTOB BHELLHEWN Cpeabl.

B Buay nony4eHHOro oTpuuaTenbHOrO pesynbrara aKcne-
pUMEHTOB NO wHAuKauum 6GaktepuodaroB Yersinia
enterocolitica, Enterobacter spp., Proteus spp. NOMOLLbIO
aHHOTMpOBaHHbIX nparimepoB [P, 6binn paspaboTaHbl
cneunuyHble CUCTEMbI UX MOJEKYNSPHO-TEHETUYECKOM
noeHTUdMKaLMmM ¢ y4eToM NPOBEAEHHOr0 CeKBEHMPOBAHUSA
reHomoB. OnpepeneHbl cneunduyeckme parMeHTbl reHo-
MoB Yersiniaphage, Enterobacterphage v Proteusphage — rex
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TepmuHasbl. [MpoBegeHo cpaBHEHVME C aHHOTUPOBAHHBIMU
aHanoramu B 6a3e NCBI (GenBank) n noctpoeHo dunoreHe-
TUYECKOE OpPEeBO KaXOoro u3 Hux. B cucteme Blast yctaHos-
NeHbl cneumduyHbie NparMepbl 415 MHOnKaumm n ugeHTndu-
kauun Yersiniaphage, Enterobacterphage v Proteusphage.

Ons nHgmkauum Yersiniaphage onpefeneHa napa nparvimMe-
poB TCCGTTGGGGGATAAACACT n TTGCTACTGCAGGG
TCATCT, otBevatowas ontumanbHbiM ycnosusam: GC He
6onee 50%, Temnepatypa nnaeneHus =~58,6°C, onvHa awm-
nnvkoHa 330 n.H., anvHa npanmepoB 20 mn.H.. MNMogo6paHsbl
nparimepbl GTTCGGTATTTCCCCGGGTT n TCTGTTACTCG
TGTGCCACC pgnsa nHgmkauum Proteusphage, imetoLume cne-
oytowme xapaktepuctukm: GC He 6onee 55%, TemnepaTypa
nnaenenus = 59,9°C, gnuHa amnnukoHa 333 n.H., QnvHa
nparimepoB 20 n.H.. YctaHoBneHbl npanmepbl CCGTACAC
CGCAATTTGGAA n ATAACCTTCTTCAGCCGCCC pns uH-
ovkaumn Enterobacterphage, xapakTepuayloLimecs: cnegyto-
wumun nokasatenamu: GC He 6onee 55%, Temneparypa
nnaenexus ~60°C, gnvHa amnnmkoHa 690 n.H., A4nvHa npamn-
mepoB 20 r.H.

Mony4eHbl pesynbTaThl, NOATBEPXAaoLme cneunduye-
CKyl0 paboTy npanMepHbIX CUCTEM MPW NOCTaHOBKE NONvMMe-
pasHo-LUenHon peakumn. PagpaboTtaHa cuctema MHOMKaumm
6aKTeproaros, NO3BOAIOLLAA B TedeHne 2—3 4 onpeaensTb
06bEKTbI, KaK Ona nocfiefyroLero nccneoBaHns BbIsIBIIEH-
HbIX OOBLEKTOB, TaK U HaKoMeHns parosor 6uomMaccsl.

UccnenosaHus npoBoOAsSTCS Npu NMOAAEPXKE
PO®U Ne16-44-732038.

MonekynsipHo-reHeTM4YecKas
XapakTepucTuka 6aktepuodpara
Bacillus cereus

®deokTtuctoBa H.A., Bacunbes [1.A., MactuneHko A.B.,
CynbauHa E.B., MananuHa B.C., MaptbiHOBa K.B.,
3onotyxuH C.H., Kangbipkaes A.WN.

VrbsiHOBCKWV rocynapCTBEeHHbIV arpapHbivi YHUBEpPCUTET
mm. M.A.CronbinuHa, YnbsiHoBCK, Poccuvickasi ®egepauyus

OunapenHbin cMHOPOM, Kak npaBwuio, cBsdaH ¢ Bacillus
cereus HBL komnnekcom gnapenHoro aHTEpPOTOKCUHA.

Llenb nccnepgoBaHnii — NpoBeAeHNE MONEKYNSPHO-rEHETU-
YeCKMX uccnepoBaHun 6aktepuodara Bacillus cereus pns
NMOATBEPXAEHUS OPUTMHANBHOCTU, BUPYNEHTHON NPUPOAbI 1
OTCYTCTBUSA TOKYCOB MaTOrEeHHOCTM.

Baktepuodbar Bacillus cereus phage FBc — 28 YICXA BbI-
heneH na3 npobbl NoyBbl. CNeKTPohoTOMETPNYECKOE N3mepe-
HME OMTUYECKOM MNOTHOCTU MNPO6bl — CNEeKTPOOTOMETP
Nanodrop 2000/2000c (ThermoFisher). Ona ontuMmm3aummn
MUP-npoTokona — 3anekTpoopeTU4ECKUIA METOL AETEKLMN
npoaykToB amnnudmkaumn. NMonHoreHoMHoe CeKBEeHMpoBa-
Hne OHK 6akTtepuodharoe BToporo nokonenus (lonTorrent,
ThermoFisherScientific, CLLUA), nucnonb3oBanu 61bnMoTeku
6a3 gaHHbix GeneBank (CLUA), EMBL (EBponerickas Moneky-
nsipHo-6uonormyeckas 6uénuoteka), DDBJ (AnoHckan 6a3a
JaHHbIX HYKNEOTUOHbIX MOCNefoBaTeNbHOCTEN).

Mony4eHbl CUKBEHCOBbIE AaHHble reHoma GakTepuocdpara
Bacillus cereus FBc — 28 YICXA, cocTaBneHa kapTa JIMHENHOM
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OHK ¢ paclumdpoBkor Kogupyrowmx obnacten reHoma. B
COOTBETCTBUM C U3BECTHLIMW aHanoramu 6binn onpeneneHsbl
NPOAYKTbl 3KCMPECCUM UX FeHOB. YCTaHOBEHO, YTO MUCMOSb-
30BaHne PEHONBHO-XI0POOPMHONM 3KCTPaKLMM MPUBOAUT K
Hauny4dwemy Bbixogy matpuyHon OHK. PaspaboTtaHa cucte-
Ma MOSEKYNSAPHO-reHeTUYECKOM MHANKaLumn (C ncnosnb3osa-
Hnem lMUP) aBTOHOMHbIX FEHETUYECKMX ANIEMEHTOB (OCTPOB-
KOB MaTOreHHOCTW) B reHome 6akTepuodara Bacillus cereus.
OnpepeneHa yHWKanbHOCTb reHa-kaHguparta, UM BblbpaH
hpparmeHT, kogupytomiireH HBL enterotoxin. Xapaktepuctmka
npanmepoB K yyactkam reHa HBL enterotoxin reHoma charos,
aKTUBHbIX B OTHOLLeHun Bacillus cereus: npamown npanmep (f)
5-3' — GAGATGCAAAAA TTAATGCGGCG; obpaTHbIvi npaw-
mep (r) 5-3 — TGCGATTCCT AGCGGAGTTC; pac4eTHas
Temnepartypa nnaefieHus npsmoro npanmepa — 60,0°C; pac-
yeTHaa Temnepartypa nnaefeHus obpaTHOro npammepa —
59,9°C; TeopeTtuyeckasa crieundpuyHocTb — Bacillus cereus;
AnvHa aMmnndmumpyemoro y4actka (n.0.) — 366.

Mo pesynbTatam sKcrnepuMeHTanbHbIX UCCIIE[OBAHUA UH-
avkauumn cneymdundeckoro goparmeHTa reHa HBL enterotoxin
KyneTyp Bacillus cereus ¢ pa3paboTaHHbIMM CUCTEMaMMN OfK-
rOHYK/IeO0TUOOBB reHome 6aktepuodara Bacillus cereus
FBc — 28 YI'CXA noKycoB naToOreHHOCTU BbISIBIEHO HE 6bIro.

MccnepoBaHna npoBogaTca B COOTBETCTBUM C TemaTtuye-
CKMM NNiaHOM Hay4Ho-uccnegoaTensckmux pa6otr MCX PO
B 2018 rogy.

MpoTtenHble 6aKkTepuodaru:
BblAeneHne u cenekuus

®deokTuctosa H.A., Bacunbes A.A.,
MacTtunenko A.B., CynbpuHa E.B.

VIbSIHOBCKUV roCy[apCTBEHHbIVI arpapHbIv yHUBEPCUTET
um. N.A.CroneinuHa, YnesHoBck, Poccuvickas ®enepaums

Bbinn npoBefeHbl UCCnefoBaHNs No BbISBEHWIO 6akTepu-
odharos, cneuudpmyecknx kK baktepuam Proteus vulgaris v
Proteus mirabilis METOOOM VHOYKUUN N3 BbIOENEHHBbIX aBTO-
pamu NPOTeNHbIX KYNbTYp M3 NaTolorMyeckoro marepuana u
dekanuu ot TeNsT, MOPOCAT U NTULbI (Kypbl U YTKW) C KITUHA-
YEeCKMMU Mpu3Hakamy aucbakteprosa, dekanum U CMbIBbI
XVMBOTHOBOAYECKMX U MTULEBOOYECKUX XO3AWCTB, Hebnaro-
MOMYYHbIX MO  KENyOOYHO-KULLEYHbIM  3aboneBaHuaM
VnbsaHoBckon 1 Camapckor obnacten. bbinm nony4eHs! OT-
pvuaTenbHble pesynbTaTbl, KOTOpble He PACXOAATCH C AaHHbI-
MW nccrnepoBaTenen, 3aHMMaBLLUMXCA BblOeNeHnemM 6akTepu-
odharos cemelicTBa Enterobacteriaceae, yTBep>XJaroLLMX, YTO
Hanbornee NepcrneKkTUBHbLIM ABMSETCH MeToAvKa BbiAeneHus
6akTeproaros n3 06bLEKTOB OKPY>XKatoLLler cpenbl.

13 94 npo6 06bEKTOB BETEPUHAPHO-CAHUTAPHOIO Haa3opa
XVBOTHOBOAYECKMX W MTULEBOAYECKMX MOMELLEHUIA U3 XO-
3ANCTB, HE6NAronoy4HbIX MO XENyAoYHO-KULLEYHBbIM 3a60-
neBaHusAM, 6bIn0 BblgeneHo 8 6akTepnodaros, cneynpnyHbIX
K 6akTepusaM popa Proteus. YCTaHOBNEHO, YTO O6beKTamu
NS BblOENeHNs BUPYNEHTHbIX 6akTepuodaros poga Proteus
SBMIAOTCA CTOYHbIE BOAbI, (heKanum, CMbIBbI C KNETOK, NoYBa
C TEPPUTOPUN XXMBOTHOBOAHECKMX thepm.

Cenekuuio NpoTerHbIX 6akTeprodaros NpoBOAUNN OEBS-
TUKPATHbIM MacCUPOBaAHUEM W30JIMPOBAHHbIX HEraTuBHbIX

konoHun Ha MIA c nepesusaHvem Ha MIB. OnTnmansHoe
cooTHoweHne — 1:1, 1.e. 0,2 mn cbara Ha 0,2 mn MHOUKaTop-
HOW KynbTypbl. Bpems naccaxa — 3,5 4 MHKy6upoBaHus npu
Temnepatype 36 + 2°C. [na o4ncTkm charoB oT 6akTepuanb-
HbIX KMETOK NPUMEHSANN TpU MeTofa: 06paboTka xnopodop-
MOM (TPMXNOPMETaHOM), NPOorpeBaHne n unsTpaLus ¢ npu-
MeHeHneM MemMb6paHHbIX punbTpoB dmpmbl «Millipore Millex-
GP». YcTaHOBNEHO, 4TO Hanbonee apHEKTUBHBIM CNOCOOBOM
fIBNSeTCA MHOroctyneHyatas dunsrpaums. 13 BblaeneHHbIX
Hamn 6akTepuodaros Proteus, B NepcrnekTnse MoryT ObiTb
CKOHCTPyupOBaHbl 6e3onacHble haroBble 6uonpenaparbl Ans
OMarHoCTUKK, NeYeHus n NponnakTukmi 3abonesaHun, Bbl-
3blBAEMbIX MPOTEEM UMM NPOTEKAIOLLMX C UX y4acTUEM, eCrin
npv NpoBeAeHNN MONEKYNAPHO-reHETUHECKNX NCCNEefoBaHNN
6yOeT BbISBIIEHO OTCYTCTBME JIOKYCOB, KOOUPYIOLLMX (haKTo-
pbl NATOreHHOCTW.

UccnenoBaHusi npoBoasTcs Mpy NMoaaepxKe
PO®U Ne16-44-732038.

MonekynsipHo-reHeTU4YecKas
XapakTepucTtuka 6aktepuocpara Proteus

®deokTucrtosa H.A., Bacunses [.A.,
MacTtuneHko A.B., CynbauHa E.B.

VIbsSIHOBCKWV rocy[apCTBEHHbIN arpapHbIv yHUBEpCUTeT
um. M.A.CronbinvHa, YnbsHoBck, Poccwvickas ®enepaums

B pesynbrate npoBefeHHbIX UCCNefoBaHWUA Obinv Nony-
YeHbl CMKBEHCOBbIE [aHHble reHoma 6aktepuochara Pr —
6 YI'CXA, coctaeneHa kapta nuHenHon AHK ¢ paclundpos-
KOW KoaMpyloLLmMx obracTten reHoma. B cooTBeTcTBUM C 13-
BECTHbIMW aHanoramu onpegeneHbl NPpoAyKTbl SKCNPECCUn nx
reHoB. KayecTBEHHbIN COCTaB NMPOTEUMHOB 6akTepuodara co-
OTBETCTBYET TaKOBbIM Yy @HHOTMPOBAHHbLIX aHasnoros, NMeeT
YeTKMe roMOofIorMmM HYKNeoTUOHOMO0 U aMUHOKUCIIOTHOMO Ha-
60poB. B CTpykType MpoOTeEMHOB HabMofaeTcs 3akOHOMEp-
HOCTb, MpuCyLLas AaHHbIM BMPYCHbIM YacTvuam — Hanm4yve
CTPYKTYPHbIX Y HECTPYKTYPHBIX KOMMOHEHTOB. Takke BbIsiBre-
Hbl MPOAYKTbI FEHOB, HE UMEIOLLIME YETKO OMNpeaeneHHbIX OyHKLMO-
HasTbHbIX XapaKTepPUCTVIK, Tak Ha3blBaeMble rMNoTETUHECKME Gerku,
MMEIOLLIME aHasorm B aHHOTUPOBAHHbBIX reHoMax 6akTeprodiaros,
aKTVBHbIX BOTHOLLIEHUM U3y4aeMbIX BUOOB6akTepuii. PaspabotaHa
cucTeMa MONEKYNAPHO-reHeTUYECKON NHANKaLmMn (C Ncnosb-
3oBaHnem [LP) aBTOHOMHbIX FEHETUYECKUX 3SNEeMEHTOB
(ocTpOBKOB MATOreHHOCTN) B reHomax 6akrtepuodharoB, ak-
TUBHbIX B OTHOLLEHUW Proteus ssp. n npepnonaraembiX Ans
NPUMEHEeHNs1 B Ka4eCTBe TepanesBTU4eCKUX CpedcTs Ans ne-
YeHua aHTepobaKTepmanbHbIX MH(EKLUMIA, BbI3bIBAEMbIX Bbi-
LLIeHa3BaHHbIMK LUTaMMaMn 6akTepuin, B BETEPUHAPHOW Me-
avumHe. OnpepeneHa yHWKanbHOCTb reHa-kaHgugaTa, v Bbl-
6paH coparmeHT, kogupytomin reH toxin RelE. Xapaktepuctrka
nparMepoB K y4actkam reHa toxin RelE reHoma cparos, ak-
TMBHbIX B OTHOLLEeHuK Proteus spp.: npamon npavmep (f) 5’-3’
— AGCAAATCAAACTATTGGCTACAGA; obpaTHbIi nparimMep
() 5-% TGCTTTTGGATACGCCATAACT; pacyeTHas
TemnepaTypa nnasneHus npsmoro npanmepa — 60,0°C; pac-
YeTHaa Temnepatypa nnaeneHus o6paTHOro nparvepa —
59,9°C; TeopeTuyeckasa cneungunyHocTb — Proteus mirabilis,
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Proteus vulgaris RelE gene; pnuHa amnnMuumMpyemoro
yyactka (n.o.) — 215. Mo pesynsrataMm 3KCnepuUMeHTasnbHbIX
NCCNefoBaHNn MHOMKaUMM cneumdu4eckoro cparmeHTta
reHa RelE kynetyp Proteus spp. ¢ paspaboTaHHbIMK cucTe-
MamMun OfIUIOHYKNEOTMAOB B FEHOME MPOTEMHOro 6akTepuo-
dara Pr — 6 YI'CXA nokycoe naTOreHHoCTW BbISIBIEHO He
6b1510.

Mony4eHHble faHHble MO3BONSAIOT PEKOMEHAOBATL GakTe-
puvodpar Pr — 6 YICXA, cneumdunyHbIi K 6aKTepusm BUOOB
Proteus mirabilis n Proteus vulgaris, ons KoHCTpyMpoBaHus
TepaneBTU4eCKoro 6uornpenapara ¢ Lenblo NPoUNakTukm n
neYeHns KenynoyHO-KULLEYHbIX 3a60neBaHni MOMOAHSKa
CEeNbCKOXO3ANCTBEHHbIX XXMBOTHBIX M NTULbI

UccnenoBaHns nposogaTcs npv nogaepxke POOU
Ne16-44-732038.

CpaBHUTEeNbHas OLeHKa CeNeKTUBHbIX
CBOMCTB HEKOTOPbIX crieudmyecKkux
cubunpesasBeHHbIX 6aKkTepuocharos Ha
npumepe witamma Bacillus anthracis 1(CO)

Ubirankoea O.U., KoteHeBa E.A., KanuHuH A.B.

CTaBponosnbCKMii Hay4HO-NCC/IE[0BAaTEIbCKMU
POTUBOYYMHbIV MHCTUTYT, CTaBpororbk, Poccuvickas
benepayns

M13BECTHO, 4TO YyBCTBUTENBLHOCTL LUTAMMOB B. anthracis
MO OTHOLLEHWIO K PasfiMyHbIM CUOMPEA3BEHHbIM GakTepuo-
haram He ogvHakoBa. OTO 06YCIIOBEHO Kak pasnnynsamun B
CBOWCTBax 6aKTepmarnbHbIX LUTAMMOB, Tak 1 6akTepnodaros.

Llenb paboTbl — n3y4eHne 1 CpaBHUTENbHBIN aHanM3 KOM-
nnekca heHOTUMMYECKMX CBOWCTB M FEHETUYECKNX XapaKTe-
PUCTUK BapuaHTOB BMPYNEHTHOro wramma B. anthracis 1(CO)
B rpynne BbIAENEHHbIX MO NPU3HAKY PE3VCTEHTHOCTM K CreL-
nuryecknm cmbupenseeHHbIM 6akTeprodaram MNamma A-26,
BA-9, K BU3B.

[Mocne o6paboTkm noceBoB cnop wtamma B. anthracis
1(CO) Ha arape XOTTuHrepa oTAEeNbHO KaXabiM U3 6akTepu-
odharos vepes 24 4 MHKy6uposaHusa npu 37°C 6binn Bbiaene-
Hbl CYOKYNbTYpbl, OTINYAIOLWMECH OT UCXOOHOTO TUMUYHOMO
wTaMMa no KancynoobpassaHuio (He obpasyoLume Kancyny
Ha creumanbHbIX cpefax B aTMocdepe MoBbILLEHHOro coaep-
XaHWA Yrmekucnoro rasa), He NposiBNAOLME TOKCMHOOOpa-
3o0BaHus Ha cpepe COl3K, He cnocobHble K MpopacTaHuto
CMop Ha MUHUMAInbLHOW NUTATENbHOM Cpeae UM Ha cpepax ¢
61Kap6OHATOM B YCNOBWSAX MOBbILLEHHOrO COAEPXaHus yrne-
KMCNOro raga, otnuyarowmecs cnabor npoTeonUTUHECKON
aKTUBHOCTbBIO, HE NU3MpPYIOLLME 3puTpounTbl 6apaHa, obna-
JaroLme NeumMTMHa3HOW akTUBHOCTBIO, PE3UCTEHTHbIE K Aen-
CTBMIO crneumdmryeckmx 6aktepmodaros.

B rpynne cy6kynbTyp PpesnCTEHTHbIX K 6akTepuodary
K BN3B y 5 13 8 cybKynbTyp Cnopbl He NnpopacTany B aTMOC-
dhepe ¢ NOBbILLEHHLIM COAEPXXAHWEM YITIEKUCIIONO rasa, B T0
BPEMSI Kak cpeiu KynbTyp APYrvx rpynn Takux LUTammOoB
He 6bi110. B rpynny 13 9 cybKynbTyp, Pe3NCTEHTHbIX K 6akTe-
pvodpary BA-9, Bxoaunu ABe KynbTypbl, OTAMYaoLLmecs no
nnasmmgHomy coctasy (pXO1-, pXO2+; pXO1-, pXO2-).
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Bce 4 cy6KynbTypbl U3 Ipymnnbl PE3UCTEHTHBLIX K 6aKTepmo-
dary MNamma A-26 nmMenu reHoTunbl, oTNMYaroLmecs oT uUc-
XO[HOrO LUTamMMa, @ OAMH U3 HUX OTIMYancs 1 OT OCTaslbHbIX
13 3TOW rpynnbl, 06nagan HU3KOW NPOTEONINTUHECKON aKTUB-
HOCTbIO, NOKa3blBas OTCYTCTBME NM3NCa 3PUTPOLUTOB Hapa-
Ha 1 BbIPaXXEHHOW CMOCOBHOCTM K MMMYHOMpPeLMnuTaumum Ha
CUHTETMYECKON cpede C CUOUMPEA3BEHHBIM y-TIOBYNIMHOM.
Taknm 06pa3oM, BbISIBlIEHA HE TONbKO 3HaYUTENbHas Bapua-
6€enbHOCTb CYOKyNbTYp, BbIOENEHHbIX MO NPU3HaKy darope-
3UCTEHTHOCTU K creundmyeckum 6aktepuodaram, HO U
O0COBEHHOCTU (PEHOTUMUHECKNX CBOWCTB M FEHETUHECKMX Xa-
pakTepucTukK, B 60nbLUEN CTENEHN NPUCYLLIME ONpeneneHHONn
rpynne. BoigeneHve garopesncTeHTHbIX KybTyp No3BonseT
6onee aPHEKTUBHO BbIABMATL CYOKYNLTYPbI C BapabenbHbI-
MW KOMBMHALMAMU Pa3nnyHbIX CBOWCTB, NMPUCYTCTBYIOLLME B
nonynauMn LUTaMMOB, OCOGEHHO NPY WCMONb30BaHUM He-
CKOJIbKMX H6aKkTepmodaros.

BnusHue KynbTypasnbHo-
MophoNnornyeckux CBOMCTB
MHOUKaTOPHbIX WTaMMoB Bacillus
anthracis Ha noKa3saTtesnb KOHLeHTpauuu
6aktepunochpara ramva A-26 B
3KcnepuMeHTasbHbIX Cepusix npenapara

LUbirankoBa O.U., KoteHeBa E.A., KanuHuH A.B.

CTaBpononbLCKNI HayYHO-NCCe[0BaTeIbCKMM
npOTUBOYYMHbIVi MHCTUTYT, CTaBpornork, Poccuiickas
®Gegepaymns

KynbTypanbHo-moponormyeckme CBOWCTBa LUTaMMOB
B. anthracis nogsep>eHbl BHYTPUBMOOBOW BapnabenbHOCTH,
YTO B 3HAYMTENBHOW CTEMEHU 0OYCNOBMEHO OCOOEHHOCTAMM
CTPOEHNS NMOBEPXHOCTHBIX CTPYKTYP U BAMSIET HA UX YYBCTBU-
TENbHOCTbL K crneumdmnydeckum 6aktepuodaram. BaxkHbimun
KONMUYECTBEHHBIMW MOKa3aTensMuM KadecTBa npenapaTos
6akTeprodaroB SABAAIOTCA KOHLEHTpauusa 6nakKoobpasyio-
wux eguHuny, (BOE).

Llenb paboTbl — n3yyeHne BAUAHUS MPUHAASIEXHOCTU UH-
OMKATOPHbIX KYNbTYP K TOMY WY MHOMY KyJbTypanbHO-Mop-
hONIOrMHECKOMy TUMY Ha pesynbrar OMNpefeneHns Kommue-
CTBEHHbIX MOKasaTenen 3KCnepuMeEHTasbHbIX Cepuin 6akTe-
puodchara Namma A-26.

B pa6oTe ucnonb3oBanu 4 3KCNepuUMeEHTasIbHblE Cepun
6akTepuodara Namma A-26. B ka4ecTBe MHONKATOPHBIX KyJlb-
TYp Npv onpefeneHny KOHUEHTpaLuM KOprycKyn 6akTepuo-
thara MeTogoM arapoBbIX CroeB Mo [pauma ucrnonb3oBanu
BaKUMHHble wWTammbl B. anthracis CTWN-1, UxtumaH mn 55.
LLTammbl B. anthracis CTU n Vixtuman Ha arape XoTTuHrepa
pocnu B BUAE BblpaXXeHHbIX R-KonoHun, wtamm 55 coopmmpo-
Ban poct B OS-chopme.

lMokasaTenb KoHUeHTpauum 6akTepuodara B HeTbIpex
cepvax npenapara npu UCMonb30BaHWM B Ka4eCcTBe UHOMKA-
TOPHbIX KynbTyp wtammoB B. anthracis CTU n NxtumaH 6bin
poctoBepHo (p < 0,05) Bbille, Y4eM MNpU WUCMOAb30BaHWUU
wtamma B. anthracis 55. 9TOT e nokasarternb y Tpex u3 ye-
TbIpeX cepuii 6bin JOCTOBEPHO BbILLE MPU UCMOb30BaHUM
B. anthracis VIxtumaH no cpaBHeHuto ¢ B. anthracis CTU.
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Mony4yeHHble pe3ynbTaTbl CBUAETENBLCTBYIOT O TOM, YTO
npu paspaboTke TEXHONOMMM MONYYEHUS ANArHOCTUHECKUX
npenapaToB CUOMPEN3BEHHbIX H6akTepnodaroB He0O6Xo0OUMO
YyUY/TbIBATb M YETKO OroBapvBaTb HE TOJIbKO KOHKPETHble
LUTaMMbl PA3MHOXEHUS Y MHOMKATOPHbIE LUTaMMbl NS onpe-
JeneHns KOHUeHTpauum Yactuy baktepuodpara, HO U KX
KynbTypanbHO-MOPONornyeckme O0CO6EeHHOCTU U Crnocobbl
MX NPOBEPKU, a MNPV HEOBXOAMMOCTM U KOPPEKLMUN T. K. Npu
MHOIOKpaTHbIX MepeceBax 1 CMeHax BereTaTyBHOW 1 Crnopo-
BOM (ha3 CyLLecTBOBaHWA WITaMMoB B. anthracis vix nonyns-
LIMOHHBIA COCTaB MOXET 3HA4YMTENIbHO U3MeHATbCS. KOHLeH-
Tpaumio 6akTepuodbara cnefyer OnpefensaTe Npu NCNonb30-
BaHUM B Ka4ecTBE WHOMKATOPHOW KynbTypbl Hanbonee 4ys-
CTBUTENBHOW KynbTypbl B. anthracis VIxtumaH (Mnu Bapuvas-
TOB KymnbTyp B BblpaxeHHon R-copme). Mpu ncnonb3osaHnm
Hanbornee 4yBCTBUTESNbHbIX MHOMKATOPHBIX KyNbTyp Mokasa-
Tenb KOHUEHTpaLmMmn haroBbix KOPMyCKyn npuobpeTtaeT 6onee
[LOCTOBEPHOE 3HA4YeHue, T. K. B MPOTUBHOM Clly4ae Ha Hero B
6onbLUEl CTEMEHN OKa3biBaET BIMSHWE YyBCTBUTENbHOCTb
WHAMKATOPHOWN KYNbTYpPbl, @ HE KONMMYECTBEHHbIE NOoKasaTenu
ka4ecTBa npenapara.

AdcheKTMBHOCTL NPUMEHEHMNSA
6akTepuocharoB B OTHOLLEHUA
BCMbILLIEYHOW 3a60neBaemMocTun

YaubiweBa P.®.', KoanuweHa 0.B.",
KsawnuHa [.B.!, CanepkuH H.B.2

"[prBO/MKCKUI UCCIIE[0BaTENIbCKV MEeANLIMHCKUI
yHuBepeutet, HuxHui Hosropon, Poccurickass ®epepauusi;

2YHuBepcuteT YTpexta, YTpext, Hupepnargei

Llenb: oueHka 3MMOEMMONOrMYeckon 3PeKTUBHOCTU
npumMmeHeHns 6aktepuodara (BP) ons KynuposaHUs BCMbILLI-
K1 KaTeTep-accounmpoBaHHom nHdekumm kposoTtoka (KAUK),
BbI3BAHHOW S.aureus, B OTAENEHUN AManvsa u rpaBuTaumoH-
HOW XMPYPrum KpoBu.

Matepuanbl u metopbl. [Ons un3yyeHnss BO3MOXHOCTU
npUMeHeHnss KoMMep4Yecknx npenapatos B® gns Kynvposa-
Hua Benbiwkn KAWK npoBegeHa oueHka 4YyBCTBUTENbHOCTH
3AMMOEMUYECKM 3HAYMMbIX WITaMMoB S.aureus (n = 13), BbI-
peneHHblx ot naumeHToB ¢ KAUK, 06bEKTOB BHELLHEN Cpefpl,
n OT 6akTepuoHocuTenen K npenapaty «bakTepuodpara cra-
dunokokkoBoro» (cepumn 213, 215, 217, 218), ®Iryr «HMNO
«MwukporeH», H.HoBropon. ®aro4yBCTBUTENBHOCTL KYNbTYP
onpegenanack spot-metogoM. [na noATBEpP>XAEHUs runoTe-
3bl 0 (HOPMUPOBAHNM FOCMIUTANIBHOrO WTamma S.aureus npo-
BefeHa MALDI-ToF macc-cnektpomeTpusa Kynbtyp (n = 21),
BblOENEHHbIX B nepwog anupg.He6narononyyma no KAUK
(okT6pb—HOA6PL 2016 T.), @ Takxe oT naumeHToB ¢ KAUK,
3aperncTpmMpoBaHHbIX paHee (Man 2015 r.—uoHb 2016 T.)

Pesynbratbl. Benbilka BO3HVKNA cpeamn nayMeHToB nony-
YaLMX NporpamMMHbIN remogvanva 1 npogosnxanack ¢
8.09.16 po 25.11.16 r. Beino 3aperncTpmpoBaHo 7 cry4aes
KAUK (2 netanbHbiX ucxoga), KIMHUYECKWE MNPOSBMIEHMSA
B 71,4% cny4aes HOCMNM reHepanu30BaHHbIN xapakTep, B
28,6% — MeCTHOM MHpeKLmn. STUONOrm4ecky pacLumgposaHbl
6 cny4aes, Bce cTachunokokkoBown npupogpl. [Npu npoBeneHumn

paccnefoBaHna yCTaHOBMEHbI 3NUAEMUONOrNYeckme CBS3N
MeXAy naumeHTamu, NofnyyeHbl NoNoXuTeNbHble pe3dynbTraTbl
CMbIBOB (S.aureus co cTeTockona Bpaya, annapara auanu-
3a), BbIABNEHO 3 naumeHTkn u 1 coTpygHmua ¢ 6eccumnToM-
HbIM HOCUTENbCTBOM S.aureus B HOcOrnoTke. PesynbraThbl
Macc-crnekTpomeTpun (o6beguHeHne B OAMH Knactep S.
aureus, BblgeneHHbix B 2015 n 2016 rr.) nogreepavnu npeg-
MONOXEHWE O LMPKYNALMN rocnuTansHoro wramma. Ans ga-
rotepanuv 1 6UoNOrMYeCKon Ae3NHAEKLMM NCNONMb30BaNNCh
BbICOKOBMPYNEHTHbIE cepun BD («++++») — Ne213, 215, 217.
Y naumeHToB M HoOcuTenen parv MPUMEHSNUCb COrnacHo
KIMMHUYECKUM pekoMeHZaumsaM. [[Ons o6paboTku BHELUHEN
cpefbl MCnonb3oBanacb OJHOKpaTHas cxema [e3vHMeKumm
haramm MeETOLOM pacnbineHuns (go3a — 2 Mi/m?). KoHTpornbHoe
o6cnefoBaHve nauMeHToB, nony4vaslumx B®, a Takxe cMmbl-
BOB C MOBEPXHOCTU, NokKasano: S.aureus o6Hapy>XeH He Oblr,
YTO CBMAETENBCTBYET O €ro MOSIHOW 3MMMUHALMN,

BbiBogbl. Takum 06pa3oM, Hamyn MPOAEMOHCTPUPOBAH
BbICOKMI MPOTMBO3NMAEMMYECKMIA noTeHuman bd, koTtopble
MOTYT C YCNEeXoM UCMOofb30BaTbCA ANA KYNMpPOBaHWA BCrbl-
wek CMI.

Pe3ynbrartbl onpegeneHust
cdraro4yBCTBUTENIBHOCTU B pamMKax
permoHanbHOro MOHMTOPUHra
KOMMJIEKCHOW OLeHKM YYBCTBUTENIbHOCTU
MUKPOOPraHM3MOB K aHTUMMUKPOGHbIM
npenaparam

YaHbiweBa P.®., KoBanuweHa O.B.

TMpuBOMKCKIYV MccrienoBaTesibCKui MeANLMHCKNU
yHuBepeutet, HuwxHuii Hosropog, Poccwvickaa ®epepauyus

Llenb: cpaBHUTENbHAsA OLieHKA pe3ybTaToB PermoHasnbHO-
ro MOHWUTOPWHra harope3ncTeHTHOCTH 3a nepuog 2009-2011
1 2015-2016 rr. gnsa onTMMu3aunmn NpuMeHeHns npenapaTos
6akTepnodaros (D).

MaTepwuanbl u meToabl. VI3yveHa nutuyeckas akTUBHOCTb
«bakTepuodara cracunokokkosoro» (cepum 213, 215, 217,
218), ®rvn «HMoO «Mwkporen», H.Horopoa. Cepumn 6bin1
O6HOBMEHbI [06ABMEHNEM BbICOKOBUPYNEHTHBLIX (daroBbIX
pac, MakcMMarnbHO afanTUPOBAaHHbIX B OTHOLLEHUW KYMbTYp,
LMPKYIMPYIOLWNX B MEAMUMHCKMX opraHudauusax (MO)
H. Hoeropopga v obnactn B 2009-2011 rr. n 3a nepvog no
2015 r. Jlutnyeckasa aktmeHocTb B® onpepensnace spot-
mMeTofoM Ha 189 wrammax Staphylococcus spp. (S.aureus
(n = 62), koarynasoHeratusHble ctadunnokokkn (KHC) (127)),
BblAeNeHHbIX OT nauneHTos 13 15 MO. PacnpocTpaHeHHOCTb
YyBCTBUTENbHOCTU/YCTONYMBOCTM paccyuTbiBanacb Ha 100
Kynetyp (%). O6bem ncenegosannii — 1540.

Pesynbratbl. CpaBHUTENBHAA OLEHKA YyBCTBUTENBHOCTU
CTadhIOKOKKOB K afjantupoBaHHoMy B® ¢ gaHHbiMmn 2009—
2011 rr. BbIIBU1a U3MEHEHWE PacnpOCTPAHEHHOCTU YCTONHU-
BOCTM M 4yBCTBUTENbHOCTW. [ons aro4yBCTBUTENbHbIX
KyneTyp coctaBuna: S.aureus — 84,7%, KHC - 69,5%,
Staphylococcus spp. — 74,5%, 4t0 B 2,3 1 7 pa3 Bbille MO
CPaBHEHWNIO C YYBCTBUTENIbHOCTBIO K HEOOHOBJIEHHbIM Mpe-
napartam. PacnpoctpaHeHHOCTb harope3ncTeHTHOCTN Cpeau
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S.aureus cHusunace B 2,9 pasa, coctasue B 2015-2016 rr.
12,1% vs 34,7% B 2009-2011 rr. (p = 0,03), B 2,9 pasa anq
KHC - 25,8% vs 74% (p = 0,002). B uenom pacnpoctpaHeH-
HOCTb (barope3ucTeHTHocT K B® cHuaunace B 2 pasa —
21,3% vs 41,6% (p = 0,035). BHe 3aBMCUMOCTU OT cepuu
npenapaTta, 4ONA YyBCTBUTESIbHbIX LUTAMMOB CTaNIOKOKKOB
Takxe gomuHuposana (p = 0,01) n coctasuna 82,3-87,1%
y S.aureus vn 68,5-71,7% y KHC. HecmoTpsa Ha goctoBepHoe
CHVDKEHWE HacTOTbl BbiAeeHns ycTonymBbIx Lutammos KHC B
2015-2016 rr., KpaTHOCTb MX MNPEBbLILLEHNA OTHOCUTESIbHO
S.aureus He n3ameHunacb M coctaensfeT 2,1 pasa, 4To noa-
TBEPXAAeT HEOOXOAUMOCTb CO3AaHNA KoarynasoHeraTMBHO-
ro cTadmnokokkoBoro b®.

BbiBopbl. [poBegeHne MOHUTOPUHra harope3mCTeHTHO-
CTU pgaet 6onee LUMPOKOe NpefcTaBieHne O YyBCTBUTENbHO-
CTU NOMyNAUMM MUKPOOPraHM3MOB B PErmoHe K KoMMepHe-
ckum npenapartam B (He ncknoyas Heo6xoQNMOCTH OLEHKMN
haro4yBCTBUTENIBHOCTU BbIAENIEHHONO BO3OYAUTENS K KOH-
kpeTHomy B® nepepn ero npumeHeHvem). BknioyeHne onpe-
peneHvs (paropes3vCTEHTHOCTN B PErMOHANbHbIA MUKPOOUO-
NIOrNH4ECKUA MOHUTOPWHI MO3BOSIUT MPOBOANTL CBOEBPEMEH-
Hyl0 akTyanusauumio npenapaTtoB b®, He DoXMOasaCb KpUTK-
4eCKOro pacrnpocTpaHeHUsi YCTOMHYMBOCTU K HUM.

NMpumeHeHne 6akTepuocparos

B aKyLUepCcTBe, HEOHaTONOrUMn,
rMHEKOJIOrMK: COBPEMEHHOe COCTOsIHue
npoo6nembl

Yy6apos B.B., Jlio6acoBckas J1.A., Aukacosa E.H.,
KoHnppaxuH A.M., AkumkuH B.I"., MpunyTHeBn4 T.B.

HauwnoHarnbHbIi MEAULMHCKU UCCIIEA0BATESIbCKUU LIEHTP
akyLuepcTBa, MMHEKOIOrMy 1 NepUHaTosIorv M. akaz.
B.N.Kynakosa, Mocksa, Poccwiickass ®enepauyusi

AKTyanbHoOCTb: [nob6ancHas npobnema yCTOMYMBOCTU
6aKTepun K aHTUBMOTMKaM 3aCTaBNAET YENOBEYECTBO 6onee
LUMPOKO WCMONb30BaTh anbTePHATUBHbLIE JIEKAPCTBEHHbIE
CPenCTBa, K YNCMY KOTOPbIX OTHOCATCA npenaparbl 6akTepu-
odharoB (B®P) M McKaTb HOBblE HULIWM ANS UX MPUMEHEHUS.
M3y4eHne BO3MOXHOCTW ucnonb3osaHusa bd B ctaumoHape
AN NeYeHnss n NpounakTUKU UHAEKLMIA, BbI3BaHHbIX MO-
NMPE3NCTEHTHBIMM LLITaMMaMU, SBASETCA OOHON U3 MPUOpU-
TETHbIX 3a4a4 COBPEMEHHON MeAULMHBI.

Llenb: cdopmynupoBaTb OCHOBHblE MNpeuMMmyLlecTBa U
orpaHunyeHuns ncnonb3osaHna b® B akyLLepcTBe U HEOHaTO-
NOrMKn, HAMETUTb NYTU UX PELLEHNS.

Pes3ynbratbl. MHOrMEe NPOTUBOMUKPOOHbLIE NEKapCTBEH-
Hble cpefcTBa 3anpeLlyeHbl K NCMONb30BaHWI0 Y 6EPEMEHHbIX
N HOBOPOXAEHHbIX, B TO BPEMSA KaK NpeAcTaBfeHHbIe Ha OT-
€4eCTBEHHOM PbIHKE NleKapCcTBeHHbIE npenapatbl bd — pas-
pelueHbl. MHoronetHee ucnonb3oBaHne b® Ha TepputTopumn
CHI™ He nokasano Hanmyusi TepaTOreHHOro U TOKCUYECKOro
BO3[ENCTBUA Ha OPraHMaM XEHLLIHbI U pebeHka. BeaycnoBHbIM
npevmyLLectBoM B® saBnseTcs cTporas BUooBas aHTUMUMKPOOHas
CreumrYHOCTb, MO3BONSAIOLLAA MMMUHMPOBATL BO3GyauTeNs
6€e3 BO3OENCTBUS Ha OpYyrMe MUKpOOpraHu3Mmbl, T.e OTCYT-
CTBYeT 3(pheKT napannensHoro yuepba Ha HOpMasbHY MU-
Kpodhniopy Braranmiia XeHLLUyHbI U Ha NPOLECC CTaHOBNEHUS

MUWKPOBUOTbLI KMLLEYHMKA HOBOPOXAEHHOrO. [lpakTnyeckoe
nosiHoe oTcyTcTBMe y BO nekapCcTBEHHbIX B3aMOAENCTBUI C
OPYrIMU NEeKapCTBEHHbIMU CPEeACcTBaMMU MO3BOMSET UCMONb-
30BaTb VX B OTAENEHMAX peaHuMauun, Ha poHe MacCyBHOM
hapmakoTepanuu, TeM CaMbIM CHWXas BEPOSTHOCTb Hera-
TUBHBIX MOCNEACTBMIA NonunparMasnm no XW3HEeHHbIM MoKa-
3aHnaM. [JokazaHHas apheKTMBHOCTb 6akTepnodaros B OT-
HOLLEHUN MEeTULMIIINH-PEe3NCTEHTHbIX S.aureus wn P.
aeruginosa NO3BONSET MUCMOMb30BaTb X AN CaHaumMm HOCK-
Tenewn cpeay MEQULIMHCKOTO NepcoHana poansibHbIX JOMOB U
Ona 06paboTKM NPeaMETOB BHELLHEN cpenpbl.

BeiBopbl. [MpoBeaeHne nccnegoBaHnii No CNOMb30BaHMIO
B® ¢ uenbio NpounNakTMkm U NeYeHUs rocnuTanbHbIX WH-
hekumMin, co3paHe HOPMaTUBHbIX [OKYMEHTOB MO KIMHUYe-
CKOMY UX NMPUMEHEHUIO B aKyLLepCTBE, MTMHEKONOrn U HEOHa-
TOMOrMN NO3BOSIUT CHU3WTb CENNEKTUBHOE AaBNeHne aHTUomo-
TUKOB B rOCMMTanbHOW cpefe, CBOEBPEMEHHO MNPOBOAUTHL
npodmnakTnyeckne 1 nevyedHble MEPONPUATUS Kak B cTaum-
oHape, TaK 1 Ha [orocnuTanbHoOM 3Tane.

MNpo6nembl MCNONb30BaHUSA HUTYATOrO
6akTepuocpara M13, kak nnatdpopmbl
AN co3AaHus NenTUAHbIX aHTUreHOB

WaHbwwuH [.B."%, KazaunHckasa E.U.Y,
BbakynuHa A.10.2, Unbuyes A.A.', Lanosan A.U.3,
Lllep6akos AO.H."?

'TocyRapCTBEHHbIV HAYYHbIV LEHTP BUPYCONOrum 1
6uotexHosormn «BekTop» PocrioTpebHagsopa, p.n.
KornboBo, Poccurickasi ®egepauusi;

2HoBocHbnpcKkuii rocynapCcTBeHHbIV YHUBEPCUTET,
Hoocubupck, Pocewickas ®enepauymsi;

SAnTavickuii rocy[apCcTBeHHbIV yHuBepeuteT, bapHayrn,
Poccwiickas ®epepauyms

[Ba OCHOBHbIX MapameTpa onpegensowmnx aPdPeKTnB-
HOCTb MMMYHOXUMMWYECKMX ANArHOCTUYECKMX METOJOB 3TO
YYBCTBUTENIBHOCTL U Cneumduny4HOCTb. [JOCTU4Yb BbLICOKOWN
crneumgryHOCTM BO3MOXHO HA OCHOBE Hann4mns cneuudunye-
CKN B3auUMOLENCTBYIOLLEN Napbl aHTUreH-aHtuteno. OgHum
13 Crnoco60B MOBbLILLEHNS CNELUMdUYHOCTN TaKOro B3amMmo-
OEeNCcTBuUs ABNSETCA UCMOMb30BaHNE MENnTUOHbIX aHTUIeHOB.
OpHako, ncnonb3oBaHve NenTUAoB, Yalle BCero ConpsikeHo
CO CHWXeHueM 4yscTBuTenbHocTU. OgHMM 13 cnocoboB no-
BblLLIEHME NPeACTaBNEHHOCTM NENTUA0B MOXET ObITb UCMOb-
30BaHMe HuT4YaTbix GakTepuocdaros. [MPMMEHNMOCTb 3TOro
noaxopa 6bIi10 pPeLLIEeHO NPOBEPUTL C UCMOSIb30BaHNEM hpar-
MEHTOB nonunenTuaa supyca 3uka. [na npeseHtauun nen-
TUAOB 6bINO PELLEHO NUCMONBb30BaTb MaXXOPHbIN 6EMOK HUTYa-
Toro 6aktepuocpara M13, pVIIl. Beina ncnons3osaHa cucrte-
ma p88.

PekombrHaHTHble 6akTeprodarn HapabaTbiBan B KIeTKax
E.coli DH50F +. Bce OHM OKa3anmuCb »M3HECNOCO6HbI U Haka-
NNMBannCh B KyNeType B konmyectBax He MeHee 10'2 BOE/mn.
Bce BapuaHTbl YacTuy 6akTeprodara 6binmM pacTBOPMMbI B BO-
[OHbIX pacTeopax, 1, MpUrogHb! 41t COpOLIMM Ha MOBEPXHOCTU UMMY-
HOMOrNYECKMX MIIAHLLETOB UM HUTPOLIESTIONO3HON MembpaHe.

Mpwn onTMmnzaumm ycnosuin noctaHoBkn TO-NDA ¢ 6akTe-
puodarammn B Ka4eCTBE KOHTPONS MCMNONb30Banu 6akTepuno-
dar M13 6e3 cneuncpmyeckon BcTporiku. B npouecce NDA
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6bIN BbISIBMEH BbICOKUI YPOBEHb (POHA HA KOHTPOSbHbIN HakK-
Tepuodpar M13, KOTOpbIV, CKOpee BCero, MOXeT 6bITb CBA3aH
C Hecrneumpuyeckum B3aMMOAENCTBNEM aHTUTEN CbIBOPOTKM
3[0POBbIX JOHOPOB C 6enkamu 6akTepmnodaros. Kpome Toro
B CyCMeH3uM YacTuy, para MOryT NpucyTCTBOBaThb (oparmMeH-
Tbl 6€/1KOB KNneTok E.coli.

[aHHoe npepnonoxeHve 6bino noareepxaeHo NDA ¢
06eHEHVEM UCMONb3YEMbIX CbIBOPOTOK GakTepmodaramm 1
HaJoCafo4HOM XMIOKOCTbIO. Pe3ynbraT nokasan, 3Ha4uTerb-
HOe CHVXeHue (POHOBOro curHana, ogHako pasHuua Mexay
MCMONb30BaHWEM B 06edHEeHWM GakTepuodaroB U KysnbTy-
panbHOM XWAKOCTU He 3HauuTenbHa. [ns BbIACHEHUS, KaKyio
posib B BbICOKOM (DOHOBOM 3HAYEHWUW UrPaeT Kax bl U3 3TUX
(hakTopoB, Mbl MPOBENN BECTPH-OMOT aHanm3, KOTOpbIA No-
Kasas, 4TO OCHOBHOW BKnag B BbICOKUA ypOBEHb (POHOBOIO
3Ha4YeHNsA BHOCAT pparMeHTbl KNeTok E.coli.

UccneposaHue MKA 10H10 npoTtuB Bupyca
KnewieBoro 3Huedanmra ¢ NOMoLLbO
c¢haroson 6M6NINOTEKM NENTUAOB

Waxbwun A.B."3, lWanposa O.H.!, MypawkuH [.E."3,
MpoTtononoga E.B.', Jloktes B.B.!, Unbuyes A.A.",
BoHpapb A.A.2 Lllep6akoB [.H."?

"focynapCTBEHHbIV HAY4YHbIV LLEHTP BUPYCOIOrm

u buotexHosorun «BekTop» PocroTpebHansopa,

p.n. Konbyoso, Poccurickas ®@epepauus;

2UHCTUTYT XUMWYECKOV GUOornn v hyHAAMEHTa IbHOM
menuumHbl CO PAH, Hosocubnpck, Poccnvickas
benepauyns;

SAnTavickmii rocyapCTBeHHbIV yHuBepcuTeT, bapHayr,
Poccwickass ®enepayms

Cnyyan 3abonesaHus KnewjesbiM 3Huedanutom (K3)
€XEerofHoO PerucTpupyrloTcs no Bcen Tepputopum Poccuu.
[na co3paHns akTMBHOIO MMMYHUTETA MCMONb3YIOT BaKUu-
Hbl Ha OCHOBE WMHaKTMBMpPOBaHHOro Bupyca K3. B 10 xe
BPEMSsi OTCYTCTBYIOT 3(P(PEKTMBHbIE CpeacTea cneumdpuye-
CKOW Tepanuu, Kak npasuio, naumeHTaM HasHa4datoT nog-
Jep>xuBaloLLlyto Tepanuio. B HacTosiLee Bpems B KayecTse
TepaneBTNYECKOro npenapara WCMnonb3yT MMMYHOrnooby-
NVHbI YenoBeKa, NosyYeHHble U3 Nnasmbl 300POBbIX OOHO-
poB. AnbTEpHATMBOW Taknum npenaparam MoryT ObiTb MOHO-
KnoHarnbHble aHTUTeNa, B TOM YUCE UX FTEHHO-UHXEHEPHble
BapuaHThl.

PaunoHanbHbIn Ou3anH FeHHO-MHXXEHEPHbIX BapuaHToB
TpebyeT 3HaHWA He TONbKO CTPYKTYPbl CAMOrO aHTUTenNa Ho 1
opraHusauum snnTona ¢ KOTopbIM aHTUTENO B3aVMOLQENCTBY-
eT. OgHMM 13 CNOCO6OB NONYy4YeHNs MHPOPMALIMM O CTPYKTY-
pe 3nUTOMOB ABMAETCA UCMOMb30BaHNe haroBbIX NenTUAHbIX
6UBGNNOTEK.

Llenbto paboTbl ABNSANOCH KapTMPOBAHWE 3NMUTOMNa MOHO-
KITOHaNbHOro MbILLMHOro aHTtutena 10H10, B3aMmopencTay-
IOLLLEro C MOBEPXHOCTHBLIM FMKONPOTENHOM Bupycom KO3,
C MCMONb30BaHNEM ABEHAALATMMEPHON haroBo NenTUOHOM
6ubnmnoTtekn. [Ana nposeneHns apPUHHOM CeneKkumm NCnonb-
30Banu npouepypy copbuuMnm aHTUTen Ha MarHUTHbIX
yacTuuax, KoTtopas Mo3BOMSEeT YBEeNM4YUTb [OCTYMHOCTb
B3aMMOENCTBUS 3TON 06nacTy aHTUTena ¢ nenTuaaMmm aKc-
NMOHMPOBAHHbLIMW Ha MOBEPXHOCTUN BakTepmodhara B cocTaBe

6enka o6onoyvkm plll KoHueHTpauma nony4eHHOro antara,
cofepxatllero 6aktepyodaru nocne Tpex payHooB adpdpuH-
HoOW cenekumu, coctasnana 3 x 108 BOE/mn, 4yto cBuaeTenb-
cTByeT 06 ob6orauleHun aroBoi NenTuaHoON 6GUONMOTEKM
creumuryeckn CBA3bIBALLMMUCA C UCCefyeMbIM aHTuTe-
nom 6aktepuodaramu.

100 vHOMBMAyanbHbIX ParoBbIX KIOHa OblI0 CEKBEHWUPO-
BaHO C MOMOLLbIO aBTOMATUHYECKOrO CEKBEHMPOBAHWSA MO
CeHrepy. AHanu3 HyKNneTuaHbIX NOCnenoBaTenbHOCTEN, KO-
OvpyoLwmnx otobpaHHble MNenTuabl No3BONWA BbISBUTL 83
aroBbIX KfOHa, 06nafalMMy YHUKaNbHBIMW aMUHOKMC-
NOTHBbIMM MOCIIE[0BATENBHOCTAMU B paloHe paHOamMn30BaH-
HOW BCTpoOMKu. Kpome TOro, B peneptyape nocrnegoBaTernb-
HOCTEW 6bISI0 BbISBIEHO 2 KOHCEHCYCHbIX MOTMBA KOTOPbIe-
Mesn BbICOKYIO CTerneHb CXOACTBa C MOCnefoBaTeslbHOCTbhO
netnu cnusaHua 6enka E supyca K3.

Taknm 06pa3om, TEXHONMOrMSA haroBoro AMCnnes No3Bonu-
na HaMm BbIiBUTb Tonorpadmto anutona Ha 6enke E, ¢ koTo-
pbIM B3ammopericTyeT aHtuteno 10H10.

HoBbin T-4eTHbIN 6akTepuochar AM101
uHcbuumpyrowmn Acinetobacter baumannii

WHenpep M.M., Monosa A.B., TumowumHa O.10.,
Waruvn A.A., Muxannosa 10.B., flHywesuy 10.I".,
O6pa3suoBa E.A., Kynukos E.E., MupowHukoB K.A,
dpenbwTtenH M.B, Kosnos P.C.

UHCTUTYT 61OOpPraHnyecKon XuMmm M. aKkageMmKoB
M.M. LLlemsikuHa n KO.A.OB4YmHHMKOBA PAH, MockBa,
Poccwiickas ®enepayms

Acinetobacter baumannii — BAL, rpamoTpuuaTtenibHbIX He-
PEPMEHTHPYIOLLNX adpOo6HbIX 6akTepuii, BO3GyOUTENb pas-
HOO6pPa3HbIX HO30KOMMasbHbIX MHPeKumin. OnacHsIM genaet
A. baumannii BbIcOKas nnacTU4HOCTb reHoMa 1 Crnoco6HOCTb
K HaTypasbHO TpaHchopMaLmu, Kak CnefcTBUE aKTyalbHble
KNMHWYECKNE LUTaMMbl UMEIOT 3Ha4UTeSIbHOe KONMUYECTBO
reHOB, KOOVPYIOLLUMX aHTUONOTUKPE3NCTEHTHOCTb.

Hepenkn naHpe3ncTeHTHble wrammbl. OguH 13 BO3MOX-
HbIX BapVaHTOB JIeYEHUss MHMPEKUNIA, BbI3biBaEMbIX A. bau-
mannii, — NPUMEHEHNEe haroBov Tepanun 1, Kak BapuaHT, B
COYETaHUN C aHTUOMOTMKaMK. MepBble pe3ynsTaTbl UCMOSb-
30BaHusA haroBow Tepanun MHMEKLUUN BbISBAHHOW NaHpeau-
CTEHTHbIM WITaMMoM A. baumannii, nonydeHHsle B CLUA,
BHyLLIAIOT onTUMM3M. OnbIT MOKa3bIBAET, YTO Tepanuio Heob-
XOOMMO OCYLLECTBNATb BO3OENCTBMEM KOKTEWNSAMW, COCTOS-
LLIMMW U3 HECKONbKMX haroB, O4EBUOHO UCMONb3YIOLLMX pas-
Hble TUMbl peLenuuy Ha NOBEPXHOCTU 6aKTepuarnbHOW Kiet-
kn. B TO xe Bpemsa, 6aktepuodaru, WHULMpPYOLLME
A. baumannii, Ha [aHHbIA MOMEHT N3y4€eHbl HEAOCTATOUHO.

MbI n3onuposanu HoBbI 6akTepuodar A. baumannii, npu-
Hagnexawmn K rpynne T-4eTHbIx charos, AM101.

Ha paHHbIi MOMEHT JeTasnibHO OXapakTepu30BaH TONbKO
OfVH €AVHCTBEHHbIN T-4eTHbIA thar nHduumpyowmi A. bau-
mannii — ZZ1. ®ar AM101 6bin BblAeNeH M3 BOObl PEKU
MockBa, 4TO KOCBEHHO NoKasblBaeT, YTo 6akTepus ABnseTcs
obuTaTtenemM MpPOTO4YHbIX BOJOEMOB B TOPOLCKOW cpepfe.
O6HapyXeHo, 4TO dhar MHMUMPYET Uenbii pag LUTaMMOB
A.baumannii.

]
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leHom dpara coctout n3 166487 HykneoTnaos, KogupyeT
250 oTKpbITbIX pamok cuntbiBaHus 1 10 tRNA. CornacHo re-
HOMHbIM AaHHbIM dar, AM101 He oTnuyaeTcsa OT Knaccuye-
CKMX T-4eTHbIX haros.

Hamun o6HapyxeHa crieumduryeckas pa3HOBMOHOCTb CTPYK-
TypHOro 6enka uMOpUTUHA, MMEIOLLIEro NPefckasdaHHbIn C
6OMbLLUOM BEpPOATHOCTbIO C-KOHLEBOW [AOMEH OeaueTunasbl.
Bungumo combpuTuH NpUHMMAET yyactue B peuenummn gara Ha
MOBEPXHOCTU 6aKTepuasibHbIX KNETOK, U NPW 3TOM BbIMOMHAET
MPOLIECCUHI OKPY>KatoLLMX KNEeTKy Kapbornaparos.

HepaBHO Mokas3aHo, 4TO Uenbii psag daroB UCMOMb3yoT
ansa 3awmTtHon mogmdukaumm OHK apabuHo3y, KoBaneHTHO
MPUKPENEHHY0 K OcTatkaM TMOPOKCUMETUILUTO3NHA, W
onpegesieHbl KIoYeBble reHbl, OTBETCTBEHHbIE 3a 3TOT Mpo-
uecc. Mbl 06HapyXunu roMosiorn AaHHbIX reHoB B reHome
dara AM101.

Hamun HavifeHbl OBa reHa, KOAWPYHOLLMX FOMOSOrnYHbIe
Opyr Opyry rnukosunTpaHcdepasbl, 04eBMAHO, Hemnocpen-
CTBEHHO OTBevaloLMe 3a MepeHoc oCTaTKoB apabuHO3bl Ha
OHK. T-4eTHble charn [omKHbI CTaTb KOMMOHEHTOM KOKTEWN-
e ons nevyeHns NHPEeKUM.

Pabora BbinonHeHa B pamkax rpaHta PH® 1

Baktepuocparu, cneuucmnyHblie
K 6aKkTepusam poaa Klebsiella

Yuwakosa T.A., Mopo3osa B.B., Koznosa [0.H.,
TukyHos A.10., lOHycoBa A.10., ®ochaHos M.B.,
Bokosas O.B., TukyHosa H.B.

UHeTuTy T Xumuyeckor 6monoruv v oyHaamMeHTas IbHou
meanumHbl CO PAH, HoBocubupck, Poccurickas @egepauymsi

BakTtepun popa Klebsiella 0THOCATCA K yCNOBHO-NATOrEH-
HbIM 6aKTepusM U MOTYT BbI3blBaTb MHEBMOHWIO, CEMCUC,
nokanbHble abcueccbl U UHMEKUMM ObIXaTeNbHbIX MyTEeWn.
B cuny Bbicokon cnocobHocTn knebemenn kK 06pasoBaHuio
kancysn, 6MONNEeHOK, a TakXe BCMeACTBME MHOXECTBEHHOW
YCTOMHYMBOCTU K @HTUOMOTMKaM, KrnebcuenbHble UHAEKLUM
3a4acTylo TPyOHO NoAJaroTCs aHTMOMOTMKOTEpPanuMu U ABMs-
I0TCSt OHOM U3 pacnpoCTPaHEHHbIX HO30KOMUANbHbIX MHOEK-
unin. B ka4yecTBe anbTepHaTUBbLI aHTUOMOTMKAM UMK B coYeTa-
HUWM C HAMW MOTYT ObITb MCMONBL30BaHbI NpenapaTtbl Kneéeu-
enbHbIX 6akTeprodaros.

V13 pas3nunyHbIX NCTOYHMKOB ObINO BbIAENEHO 23 NOoTeHUm-
anbHO TepaneBTUYecKMx OGakTepuodara, cneunuyHbIX K
6akTepusam popa Klebsiella. CnekTp LUTaMMOB-X035€B Obis
nccnenoBaH c uUcnonb3oBaHnem 6ornee 60 KIMHUYECKUX
wrammoB (K. pneumoniae, K. oxytoca, Raoultella planticola n
Raoultella terrigena) n3 Konnekummn skCTpeMOUIbHbIX MU-
KpoopraHnamos u TunoBbix Kynetyp UXBOM CO PAH.
OpvHHapuath dharos o6nagany LWMPOKUM CNEKTPOM NUTUYe-
CKOM aKTMBHOCTW, OCTaslbHble OKa3anucb y3KocneumnpunyHbl-
mu. lNatHaguate 6akTepuodaroB MMenu ApYyron CnekTp
LUTAMMOB-X035€B, YeM TepaneBTn4yeckme darosble npenapa-
Tbl, MPUCYTCTBYIOLLIME HA PbIHKE.

MeTogamn aneKTPOHHOM MUKPOCKOMUM 6bINO BbISIBIEHO,
4YTO BCe uMccnepyemble H6akTepuodarn OTHOCATCA K Cemel-
ctBam Myoviridae n Podoviridae.

lMokasaHbl BbICOKas CTabUNbHOCTL, ObICTpas agcopbums
Ha KNeTkax, KOPOTKWIA NMaTeHTHbIA nepuon U Bbicokas ypo-
XaMHOCTb AN YeTblipex GakTepuodaros, CneunguyHbIX K
naTtoreHHbImM Wwrammam K.pneumoniae v K.oxytoca.

MonHoreHoMHble MocnefoBaTenbHOCTY NATU haroB CXOf-
Hbl C reHomamu daroB popa Kp32virus, cemencraa
Podoviridae, reHoMbI AByXx Opyrux gparos — ¢ pogom Jd18virus
Myoviridae n pogom N4virus cemewncTtBa Podoviridae, cooT-
BETCTBEHHO. Hago OTMETUTBb, YTO KnebcuenbHbIX haros, OT-
Hocawwmxes K popy N4virus, paHee BbIENEHO He 6bIno.

Taknum obpasom, uccnegyemole 6aktepmnodarn obnagatoTt
XOPOLUMMMN INTUHECKMMU CBOMCTBAMMU, LUMPOKUM CMEKTPOM
aKTMBHOCTW, He COAEpXaT HexenaTtesnbHbIX NocnefoBaTesb-
HOCTel B reHoMax 1 MoTEHUManbHO MOryT 6bITb MCMOMb30Ba-
Hbl ONA Tepanun WHAEKLMI, BbI3bIBAEMbIX BO3OyAUTENAMMU
Klebsiella v Raoultella.

Ponb Npo6MOTUKOB B NogaepXXaHuu
300POBbSl COBPEMEHHOIO YenoBeKa

XuneHnkosa O.I'.

Mockosckuvi HUW arvigemuonoruy v Mukpobuosiorum
um. [".H.fabpnyesckoro PocrioTpebHagsopa,
Mocksa, Pocewickas ®enepauymsi

MpumeHeHne cospemeHHbIx OMUK TexHonorum B nocneg-
HVe ABa OecATUNeTVs NO3BOMUIIO NOMY4YUTb HOBbIE AaHHbIE O
3HaYeHUN CMMOMOHTHOW MUKpodnopbl B hopMupoBaHun 1
NoAAep>XXaHUn 300POBbS COBPEMEHHOIO YenoBeKa 1 BO3HMK-
HOBEHMU MHOrMX 3abonesaHuii. [okasaHo, 4To Mukpodnopa
ABNAETCS CBOEOOpAa3HbIM SKCTpakoprnopasibHbIM OpraHom
MakpoopraHnama, BK/4YaoLmMm B cebs Munnnapnbl MMKpO-
OpPraHn3moB (NPEeNMYLLIECTBEHHO aHadPOOHbIX) U BbIMOSHSIO-
LM Kak PerynsTopHyo yHKUMIO, TaK 1 BHOCALLMM 3amMeT-
HbI BKIag B aHaToMuio 1 dmanonornio venoseka. B ecte-
CTBEHHbIX YCIOBUSAX OOUTAHUSA HET HX OJHOr0 GUOXMMUYECKO-
ro npouecca, H1 OfHON (OYHKLIMKN XMBbIX OPraHn3mMoB, KOTO-
pble 6bl OCYLLIECTBAANNCE 6€3 NPSAMOro UM ONocpefoBaHHO-
ro y4acTus B HUX CUMOMOTUYECKUX (MPOBUNOTUHECKNX) MUKPO-
opraHnamoB. Bonee 90% PoccusiH umetoT pasnmyHbie MUKPO-
9KONMOrMYecKmne HapyLleHus (OmMcbakTeprosd) U oTMmevaeTcs
TEeHAEHUMSA K MOCTOAHHOMY UX POCTY, CTAHOBUTCS O4EBUAHBIM
HaCKOJIbKO BaXXHO MPUOCTAHOBUTL fJasibHelllee paspyLueHve
300pOBbs1 XXUTENEN HaLLEn CTPaHbI.

LLinpokoe npakTn4eckoe NpMMEHeHe HaLLnm npuemMbl Kop-
PEKUMN MMKPOBHOM SKOMOrMM YenoBeKa 4Yepe3 HasHayeHue
NPO6MOTUNKOB, NPEBNOTMKOB, CUMONOTUKOB METAONOTUKOB.

BnepBble TEPMUH «NPOBUOTUKMN» KaK aHTArOHUCT «aHTW-
61OTMKOB» 6bIN1 BHeapeH B 1954 rogy F. Vergio, KoTopbi B
cBoel MoHorpadmm «Anti- und Probiotika» npoBogmn cpaBHe-
HWe pasnmyHbIX COeAMHEHNI, 06NafatoLNX KaK aHTUMUNKPOO-
HbIMW, TaK U MO3UTUBHBLIMW SPDEKTAMN HA KULLEYHYIO MU-
kpocpnopy. CornacHo TOCT P 52349-2005 npo6buoTunk
(probiotic) — 370 (pyHKLUMOHANbHbIV NULLEBON MHIPEeONEHT B
BMae nosie3HblX Ona 4dyenoBeka (HeﬂaTOFeHHbIX N HETOKCUY-
HbIX) >XXWBbIX MWKPOOPraHM3MoB, o6ecneynBaroLLmMi npu
CMCTEMaTNYECKOM yNnoTpe6neHn B NULLYY B BUAe npenapaTos
WY B COCTaBe MULLIEBbIX MPOAYKTOB 61aronpusTHOE BO3AeEN-
CTBME Ha OpraHvn3M YesioBeka B peayfbraTe Hopmanu3aumm
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coctaBa M (MnNK) MOBbILIEHUS GUMOSIOTMHYECKON aKTUBHOCTU
HOpManbHOW MUKPOGIOPbI KMLLIEYHMKA.

K ncnonb3oBaHuio Npy N3roToBMEHUN NPOLYKTOB (PYHKLUM-
OHasnbHOroO NUTaHMA N GUONIOrMYECKN aKTUBHBIX JO6ABOK pas-
peweHHbix TOCT P 555777-2013 BuOoB, 060CHOBaHHbIX C
TOYKM 3pEHVs JoKa3aTeNbHON MeAVLUUHbI PEKOMEHOOBaHbI
6udupobakTepun (Bifidobacterium bifidum, B. longum,
B. infantis, B. adolescenteis, B. breve), naktobaktepuu
(Lactobacillus acidophilus. L. casei, L. plantarum, L. fermen-
tum, L. rhamnosus, L.reuteri) n XvBble NOrypTHbIE KYNbTYPbI
(Lactobacillus delbrueckii subsp. bulgaricus v Streptococcus
thermophilus). TMpunoxeHne 7 TeXHUYECKOro pernamMeHTa
TamoxeHHoro coto3a 021/2011 orpaHn4mBaeT nepeyeHb pas-
PELLEHHbIX LUTAMMOB 4O MPOOUOTUKOB, BbIOENEHHbIX TONBKO
OT YesioBeKa, He CrMoCOOHbIX BbI3biBaTb 3a60MEBaHUS N OCY-
LEeCTBNATb UMM OMOCPELoBaTh Nepepady reHoB aHTMbnoTu-
KOPE3MCTEHTHOCTW.

CuctemaTn4eckoe ncnonb3oBaHMe NPoBbUOTUHECKUX Mpe-
napaToB, GMONOrMYECKN aKTMBHbIX OO6GABOK WM MPOOYKTOB
NUTaHUA YyCUNIMBaeT UMMYHUTET, MpeaoTBpallaeT pa3smtme
ayTOUMMYHHbIX HApPYLUEHWI, anneprm4ecknx n atonmyeckux
naTonorun, BocnanuTesibHbIX 3aboneBaHun KUlleYyHuKa,
HOopManuayeT nyn rmctamvHa, HermpomMmegnaTtopos U LiaBe-
NEeBON KUCAOTbI, OKa3blBAeT IMMNOXOIeCTEPUHEMUNYECKUIA
NPOTMBOOMYXOMNEBbLIA U ApYyrve NonoXuUTenbHble adeKTbI
Ha 4enoBeka.

KuweyHas mMunkpobuota (QOpMUPYET KONIOHUIALMOHHYIO
PEe3VNCTEHTHOCTb MO OTHOLLEHMIO K NMOTEHUManbHO 6051e3HeT-
BOPHbIM MUKPOOpraHmamam 3a CHeT 06pa3oBaHns 6akTepuno-
CTaTN4eCKNX HU3KOMOSEKYNAPHbIX METAB0NNTOB (KOPOTKOLE-
noyeyHble XupHole kucnotel (KUXKK), okeup asota, rnyta-
MaT, rMCTaMuH, CEPOTOHUH, MypamMun gunentug v ap.), yya-
CTBYET B filerpajauumn 6aktepuarnbHbIX TOKCUHOB, OEKOHBbOra-
LMW XKENYHbIX KUCIOT, NPOAYKLMN LLUMPOKOrO CreKkTpa aHTu-
MUKPOOGHbIX BELLECTB CeMencTBa 6akTepuumHoB. MNpu gedun-
unte 6udmpodbakTepun M nakTobauMnn, CUHTE3MPYHOLLNX
OEKOHbIOrasbl, NepeBodsLLME XONeCTePUH B HEPaCTBOPUMbIE
(POpPMbI, OH U3 TONCTOW KULLKM BCACbIBAETCHA B KPOBb, YTO CO-
NPOBOXAAETCHA MMNepXonecTepuHEMmEn n runepTpurnLepu-
OeMuen, BCNeACcTBME Hero opMupyeTcs runepxonepes
XEn4m 1 cTeaTo3 neveHu n apyrme HeMHMEKUMOHHbIE 3a60-
neBaHus.

KLKX (ykcycHasn, nponvoHoBas, MacrnsiHas, MOJSio4Has)
NoAOePXMBaOT ONTUMasbHble 3Ha4eHus pH B npoceeTe Ton-
CTOW KWLLKW; HOpManuaauum reMognHamunKkm; 6110KMpyoT pe-
LenTopbl 3NMTENNOUNTOB; perynupytoT motopuky XKKT (cTu-
MyNALMSA NepUCTaNbTUKM TOHKOM M TONCTOM KULLKKW, OMOPOX-
HEHUA >XeNyaka, COKpalleHMe BPEMEHW TpaH3uTa nuLmn).
Hopmodbnopa y4acTByeT B CUMHTE3e 3CCEeHLManbHbIX HYTpU-
€HTOB: BUTaAMMHOB rpynnbl B (TnamuH, pubocnasuH, nupu-
OOKCUH, LiMaHko6anamuH, osiMeBon, NaHTOTEHOBOW, HUKOTU-
HOBOW KWCNOT), 6MOTMHA, BUTaMMHa K, Takmx BaXKHbIX AJ1s
opraHn3ama aMUHOKMUCIOT, Kak aprMHUH U ryTaMuH; B MeTa-
60MM3aLnmn HapKOTUKOB, FOPMOHOB W KaHLEPOreHHbIX Be-
LLleCTB, BKJOYasA AMIOKCUH cynbdacanasuHbl U 3CTPOreHbl.

B HacTosLLee Bpemsi akTMBHO MccedyeTcs CroXHenwmne
MOJIEKYNAPHO-TEHETUHECKNE MEXaHN3MbI 3aLLMTbI OpraHn3ma
OT arpeccuBHbIX cpefoBbix akTopoB. OCHOBHOW NPUHLMN
OENCTBMA 3aLUUTHBIX MEXAHU3MOB, KOHTPOMPYHOLLIMX KOJIOHM-

3aumto 2KKT, cocTouT B CMOCOBHOCTM OTNMYaTh HenaToreHHble
3NEeMEHTbI (6aKTePUN-KOMMEHCarbl, MWL) OT 3HTeponarore-
HOB. [Npy NpuMeHeHuUn 6udmpodakTepuHa B TeYeHne 3 He-
Jenb MoKasaHo YyBenu4yeHne Konmyectsa T-MMMAOLMTOB,
T-xennepos, akTMBMpPOBaHHbIX T-numcoumnTto (CD25+) u
NK-n1mcounToB B nepudepnyeckon KpoBu. Takxe yBenn4m-
Banacb arouutapHas akTMBHOCTb HENTPOUIOB U MOHO-
LIUTOB KPOBW.

Taknum o6pasom, vHaureHHas dnopa KulievyHuka urpaet
BaXXHYIO posib B (POPMUPOBAHMN UMMYHHOIO OTBETA, NPefoT-
BpALLIEeHVIO pasBUTUS BOCMaNUTENbHbIX 3abonesBaHnii, pery-
nAuMKn romeocTasa.

B Hawel cTpaHe n 3a py6exom paspaboTtaHo 60sbLIoe
KONMN4YECTBO Kak MOHO, TaK U KOMMIEKCHbIX MPOBMOTMKOB, CO-
CTOSALLMX N3 HECKONbkMX (0T 2 o 30) pasnmyHbIX XMBbIX MU-
KPOOPraHM3MoB, HaxXOZALLMXCA Kak B XWOKOW dase, Tak u
NMOUNBLHO BbICYLLEHHbIX. [N cO34aHmna 060ralleHHbIX Npo-
6MOTVKOB MCMOSb3YHOT KOMOUHALMKN C MPEOUMOTUKAMM NOMU- U
ONMropyKTaHbl, COeBblE onurocaxapuibl, ranakroonuroca-
Xapvbl, U30/IMPOBaHHbIE W3 MPUPOAHBLIX WUCTOYHUKOB WK
nony4aemMble 6GUOTEXHONOIMHYECKUM UM CUHTETUYECKUM Me-
ToAaMK, a Takxe pasfivyHble 6510KaTopbl aareamn 1 MHrnbu-
TOPbI POCTa MNAaTOreHHbIX U OMMOPTYHUCTUHECKUX MUKpOOpra-
HU3MOB (NeKTWHbI, aHTMaare3uHbl, MOdynaToOpbl CUHTE3a ce-
KPETOPHBbIX MMMYHOINOOYMHOB, AedeH3UHbl Pasfn4HbIX
TUMNOB, CTPYKTYPHbIE KOMMOHEHTbI MPOBUOTUHECKUX MUKPO-
OpraHn3moB, UX MeTabonunTbl 1 T.4.), BATaMUHbI, MUHeparsbl.

MHOroneTHun onbIT NPUMEHEHUsI MPOOBUNOTMKOB NOKa3biBa-
€T, YTO Aaxe Mpu AnUTeSIbHOM NPUMEHEHUW NONOXUTESbHbIN
A(pheKT y OTAENbHbIX MWL, HEPEOKO HOCUT TPaH3UTOPHbIN
XapakTep, a rnopoun, 1 MOAHOCTbIO OTCYTCTBYeT. [losBmMnuncs
OTAENbHbIE COOOLLEHNA O BO3HUMKHOBEHUW NPU ANUTESIbHOM
NPUMEHEHNN XMBbIX MPOBUOTUHECKMUX MUKPOOPraHN3moB,
pasnnyHbIX OCNOXHEHUI (NakuMaemMun y rpyaHbIX geten, ay-
TOUMMYHHbIE 3a60neBava, anneprmnyeckne nposBrieHnd,
ONMNOPTYHUCTUYECKNE MHAEKLUMN, ONCONOTUYECKME COCTOSNA-
HWA, 06YCNOBEHHbIE Ha3Ha4YeHWeM 60sbLUMX [03 NPOBUOTU-
Yeckunx npenapatos 1 T.4.). OfHOM U3 rMaBHbIX MPUYWH 3TOMO
MOXET 6bITb Yy>XEPOOHOCTb ANs YesloBeka BXOAALLMX B UX
COCTaB MMWKPOOPraHM3moB, HEOOCTaTOYHbIA Y4YET BbICOKOM
BWOOBOW, MHAMBUAYANbHOM M aHAaTOMUYECKON cneundn4Ho-
CTW aBTOXTOHHOW MMUKPOMIOPbI ML, KOTOPbIM Ha3HadatoT
3TU CPEeACTBa KOPPEKLNM MUKPOIKONOrMHECKMX HAPYLLEHWIA.

Mcxoasa 13 aToro, cosgaHne 1M paumroHanbHoe NpyuMeHeHne
Npo6MOTMKOB paccMaTpyBaloT Kak cTpaTrerm4eckoe Hanpas-
NeHve anbTepHaTVBHON MeAMLUMHbI, HanpaBfeHHOe Ha Mog-
JepXaHue 1 BOCCTaHOBJIEHWE 3[0POBbS YenoBeKa U yBenu-
YeHue ero akTMBHOroO JONroONeTus.



BaKTepwoq)arm: TeopeTndeckme 1 npakTn4eckne acrnekTbl NpUMeHeHUa B MeaulnHe, BeTepuHapmm n nvuieson NPOMbILLIEHHOCTH

MOHUTOPUHI Msica Ha HaflM4YMe OCTaTOYHbIX
KOJIN4ECTB aHTUMUKPOGHBIX BELLECTB

M ynpaBneHue puckamu, BOSHUKaOLLUX
npu NPOU3BOACTBE U YNOTPe6IeHnn
MSICHbIX NPOAYKTOB

HOwwuHa 10.K., K.T.H., BataeBa [.C., K.T.H., 3anko E.B.

OIrBHY «®eneparibHbIki HayYHbIN LEHTP MNULLEBLIX CUCTEM
mm. B.M.lopbaToBa» PAH, Mocksa

B HacTosiLee BpemMs 0iHOW 13 Haubonee oCcTpbIX NpobriemM
B MsicornepepabaTbiBatoLLen OTpacin CTOUT NPUMEHEHNE aH-
TUMUKPOOHbIX BELLECTB U aHTUOMOTUKOB. NpucyTcTBrNE aHTK-
O6UOTUKOB B Cbipbe 3aTpyAHAET peanuaauyunio psga TexHono-
rM BNIOTb [O HEBO3MOXHOCTUM W3rOTOBIEHUS HEKOTOPbIX
NPOOYKTOB MUTaHWA.

Tpe6oBaHMsA 6e30MacHOCTU (BKIOHYAA CaHUTaPHO-3NMAEMMO-
Norn4eckne, rUrMeHnYeckne U BeTepyHapHble) A9 NWLLEeBOn
npoayKumm (B TOM YMCIEe, MACHOW), HAXosALLENCs B 06paLLeHn
Ha Tepputopun Poccuickorn ®epepaumm copepxatbcs B
TexHn4eckom pernameHTe TamoxxeHHoro cotosa "O 6e3onacHo-
ctv nuweson npopykuun” TP TC 021/2011 n TP TC 034/2013 «
O 6e30nacHOCTM MsACa W MSICHOW MPOJYKLN» YCTAHOBMEH KOH-
TPOmb 3a COAepXaHMeM Hamboree HacTo MCMONb3yeMbIX B XK-
BOTHOBOACTBE M BETEPUHAPMN KOPMOBbIX 1 NEHEOHBIX aHTUOMO-
TUKOB 7151 MICHOIO CbIpbsi, CYOMPOAYKTOB: JIEBOMULIETUH, TeTpa-
LMKIIMHOBas rpynna, rpuavH, 6aumTpaumH.

B T0 Xe Bpems, B HacTosiLLiee BPeMmsl, B BETEPUHAPUM UCTIONb-
3ytotcs 6onee 2000 BeETEPUHAPHBIX NTEKAPCTBEHHBIX CPEACTB, U3
KOTOpbIX 0kon10 500 o06nagatoT aHTUMUKPOOHBLIM OENCTBUEM.

CornacHo nHgopmaummn Poccrara, Kaxkabi rof, yBenmumMBaeTcs
NMPOV3BOACTBO KOPMOBbIX aHTUOWOTUKOB, TakK B OOLLIEN CIIOXHOCTU
no Bcen Poccum, MpUMEPHO CTO TOHH NPOoAyKLmK, 6110 npovasese-
HO B 2016 rofly 1 eXerofHo STOT rnoKasaresib TONbKO YBeNnn4MBaeT-
cs1. CoBepLLEHHO MOHSATHO, YTO TaKasi CUCTeMa KOHTPOSIS HyXKaaeTcs
B YCOBEPLLUEHCTBOBaHMM 1 U3MEHEHWW, KaK NMopsifika MCCeoBaHui,
TaK 1 pacLLMPEHNN CrINCKa aHTUOBMOTUKOB C YCTAHOBIIEHHLIMM MaK-
CMaJTbHO AOMYCTVIMBIMW YPOBHSAMM VX OCTaTKOB B HerepepaboTaH-
HOW MLLIEBOV MPOAYKLMN XXVMBOTHOTO MPOUCXOXOEHWS.

14 aprycta 2018 r., BCTynuno B cuiy pelleHne Konnermm
EBpaauiickor akoHoMu4eckoi kommceum (ESK) Ne28 ot 13 does-
pans 2018 r., KOTOpbIM PaCLLMPEH CMUCOK PekoMeHOyeMbIX A
KOHTPOINS BETEPUHAPHbIX JIEKAPCTBEHHbLIX MpenapaToB 1 3akpe-
nneHbl NpegenbHoO AOMyCTMMblE YPOBHM OCTaTKOB JIEKAPCTB B
HenepepaboTaHHOM MULLIEBOM NPOAYKLIMM, B TOM HUCIIE U B MSICE.
CembpiecsaT aga, Hambornee 4acTo UCMOSb3yeMbIX Ha TepPUTO-
pun cTpaH TaMOXEHHOro cok3a BETEpUHAPHbLIX Mpenapara
(dhapmakonornyeckn akTVBHbIX BELLECTBA) BKIOYEHbI B AAHHbIN
CMMCOK C PEKOMEHOYEMbIMM METOOMKAMM WCCNEAOBaHUA KX
OCTaTO4HbIX KOSIMYECTB.

B npon3BoacTBEHHbIX YCNOBUAX MPOBECTM UCCNEAOBAaHUSA MO-
CTYMalOLLIErO ChIPbS HA HAIMHME BCEX NEPEUNCIIEHHBIX aHTUOWO-
TUKOB He NPeCTaBNsAeTCH BO3MOXHbIM.

Kak BMOHO 13 BbILLEN3NOXEHHOMO, 6a31CHONM NPOo6rieMoln onpe-
JerneHus Hanmyms aHTMOMOTUKOB B MsCe SBIIAETCA OTCYTCTBUE
YHUOMLMPOBaHHOWM BbICTPOM METOOVKM OnpefeneHus. B ceasm ¢
5TVM YCOBEpPLLEHCTBOBAHVE METOHONOMMM MOHUTOPUHIA aHTU-
OGMOTUKOB B MSICE SIBMSETCA aKTyallbHbIM U MEPCNeKTUBHbIM
HanpasneHneM UCCrnefoBaHus.

1

Llenblo HacTosiLero wuccnenoBaHus 6bI10 MPOBELEHME
CKPVHWHIOBOIrO MOHUTOPMHIa MSCHOTO CbIpbSi Ha Hanuyune
aHTMOMOTMKOB N YCOBEPLLEHCTBOBAHME CYLLIECTBYIOLLEN Me-
TOLONOMMN.

lMpoBeneHHbIE CKPUHMHHIOBbIE MCCNEAOBaHMSA MoKasanu
BbICOKWIA MPOLIEHT MPUCYTCTBUSA @HTUOMOTUKOB U aHTUMU-
KPOOHbIX MpenapaToB B MACE N MACHbIX NPOAyKTax. Tak, Hau-
60onee 4acTo NPUCYTCTBME aHTUONOTUKOB BbISIBNSETCH B MsICE
Kyp (42,9 % uccnenoBaHHbIX 06pa3LoB), YACO NOMOXMUTENb-
HbIX MPo6 Ana CBUHMHBI cocTaBnseT — 35,3 %,B roBaouHe -
26,7 %.

BuouHdopmaTMyecKas xapaKTepucTuka
rpam-otTpuuaTesnbHbIX PUPMUKYT,
coaepxallero 6eta - nakramasy ACI-1

Chris M. Rands, Enusaseta B. Ctapukosa,
Harald Briissow, EsreHus B. KpueeHueBa,
Bapum M. NoBopyH, EBreHunii M. 3go6HoB

®epeparnsHsivi Hay4yHo-KrimHndeckuii LjeHTp
Ddusunko-Xummudeckon MegnumHel

BakTepun knacca Negativicutes cocTtaBnstoT 4acTb HOpMOg-
JIOPbl KULLIEYHUKA YENOBEKA U XMBOTHbIX, OOHAKO OTAESbHbIE UX
B/bl CBA3bIBAIOT C BO3HNKHOBEHMEM WHMEKLIMIA, B YACTHOCTW,
BarMHO30B. YCTOMYMBOCTb K 6€Ta-naktamHbIM aHTUOMOTHKaM
6bina onncaHa ansa Acidaminococcus intestini, B reHome KOTopo-
ro oHa onpepensietca reHom ACI-1, kogupytowmm 6eTa-nakra-
mMasy knacca A. OgHako aBontounoHHas mnctopusa ACI-1 n cte-
neHb ero pacnpoCTPaHEHHOCTU cpeamn Opyrmx 6akTepui Knacca
Negativicutes octaetcs Hensy4eHHOW. Mbl U3yHnnm reHOMHbIN
KOHTEKCT U pacnpocTpaHeHHOCTb reHa ACI-1 B KMLLEYHbIX U Ba-
rMHAsIbHBIX METareHOMax YerioBeka W XXMBOTHbIX, a TakXe B
CEKBEHUPOBaHHbIX 6akTepuasibHbIX FeHOMaX.

MbI 06Hapyxwunu, 4To B reHomax A. intestini 1 Megasphaera
elsdenii reH ACI-1 conaHkmpoBaH psgom MOOUITbHBIX 3MTEMEHTOB,
BCTPOEHHbIX B npoddar. B gpyrmx npoaHanma3vpoBaHHbIX HaMu
reHomax knacca Negativicutes konum reHa ACI-1 HaxogsaTtcs B
OKPY>XEHUN Pa3fNYHbIX TPAHCMO30HOB, YTO MOXET FOBOPUTb O
TOM, YTO B JAHHOM PErMOHE aKTUBHO MPOUCXOAAT BCTPOVKN MO-
6unbHbIX anemeHToB. 'eH ACI-1 6bin 06Hapy>XeH Hamu B psge
METareHOMOB KaK YefioBeKa, Tak W XXMBOTHbIX B 06pamieHuu
TPaHCMo30HOMOAOOHbIX 3MIEMEHTOB, B PAAE Cy4YaeB BCTPOEH-
HbIX B Npodpar, UMEIOLLINA YETKYIO FEHOMHYIO CTPYKTYPY, Xapak-
TEPHYIO O XBOCTaTbIX 6akTeprodaros. [JaHHbin npodar Aens-
€Tcs NepBbiM NpodharoM, oxapakTepr3oBaHHbIM Ans A.intestini n
M.elsdenii, 1 ogHMM 13 NEPBbIX OXapakTepU30BaHHbIX OJ19 rpam-
oTpuuaTenbHbIX OUPMUKYT. [Pon3BEAEHHbI HAMK aHanmns no-
KPbITWSI JAHHBIX Y4aCTKOB reHOMOB MPeAnonaraeT, YTo Kak OavH
13 TPaHCMO30HOB, TaK 1 6akTepuodar MoryT
NPUCYTCTBOBATL B MPOaHaNM3MPOBaHHbIX HamMu obpasuax B
cBo60OHOM BMIE.

Paborta 6bina npoBefeHa rnpv hyHaHCOBOV MOAAEPXKKE
PO®U (rpaHT Ne 16-54- 21012).
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